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1. QUALITY STATEMENT
| certify that this testing was performed in accordance with Montrose Air Quality

Services (MAQS) Quality Assurance Manual (QAM).

‘Thomas Rhodes, EIT, QST!
District Manager

Signature ;; /% Date (/?’6/ /g

Name, Telephone Number and E-mail address of AETB
Horizon Engineering, an affiliate of Montrose Environmental
503-255-5050
trhodes@montrose-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)
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

Signéture Q«/{CZW" Date 45’/ 25 // £
VAV 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, QST

Signature W// - Date  Z20j4.05.26

2.3 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: Michael E. Wallace, PE

Signature ///?//M Date ?‘/éi A,‘é
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet)
April 26 ~ 29, 2016

3. INTRODUCTION

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

3.2 Mailing Address: Same as above

3.3 Test Log:

Baghouse, BH-1, Inlet and Outlet: PM

Test Date Run No. Test Time

April 26 - 27,2016 1 17:30 (4/26) — 09:30 (4/27)
April 27 - 28,2016 2 17:30 (4/27) — 09:30 (4/28)
April 28 -29,2016 3 17:00 (4/28) — 09:00 (4/29)

Summary: Three valid runs: (Al runs were valid runs) Inlet and outlet of
baghouse was tested simultaneously.

3.4 Test Purpose: Performance testing for baghouse, BH-1.

3.5 Background Information: None

HORIZON ENGINEERING 16-5702



Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet)
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 Rhedes, EIT, QSTI, Project Coordinator & Report Review
Michael E. Wallace, 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, P.E., ODEQ, Mark Ludwiczak,
ODEQ; Zach Hedgepeth, US EPA
Test Plan Sent to: Michael Eisele, P.E. & George Davis, ODEQ
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet)

April 26 — 29, 2016

4. SUMMARY OF RESULTS

4.1 Tables of Results:

Table 1

Baghouse BH-1 Inlet PM Emissions Results

Test Dates:

Sampling Time
Sampling Results
Filterable PM
Filterable PM Concentration
Rate

Sample Weight, Filterable
Condensable PM -
Condensable PM Concentration
Rate

Sample Weight, Condensable
Total PM
Total PM Concentration
Rate

Sample Weight, Total

Sample Volume
Flow Rate

Flow Rate (Actual)

Flow Rate (Standard)

Temperature

Moisture

Percent Isokinetic

Units
minutes

gr/dscf
tb/hr
ib/ton
mg

gr/dscf
Ib/hr
Ib/ton
mg

gr/dscf
Ib/hr
Ib/ton
mg
dscf

acf/min
dscf/min
OF .
%

%

Runs 1
17:30 (4/26)
09:30 (4/27)
820

0.077
0.30
8.58
1,192

0.00046
0.002
0.051
7.1

0.077
0.30
8.63
1,199
240.6

538
455
148
2.6

97

Run 2
17:30 (4/27)
09:30 (4/28)
895

0.083
0.28
8.12

1,289

0.00037
0.001
0.036
5.7

0.083
0.28
8.16
1,295
239.8

481
397
161
34

102

Run 3
17:00 (4/28)
09:00 (4/29)
880

0.095
0.31
8.84
1,369

0.00058
0.002
0.054
8.3

0.096
0.31
3.89
1,377
222.6

475
378
179
4.3

101

Averages

865

0.085
0.30
8.51
1,283

0.00047
0.002
0.047
7.0

0.085
0.30
8.56
1,290
234.3

498
410
163
3.4

100
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Qutlet)
April 26 — 29, 2016

Table 2
Baghouse BH-1 Outlet PM Emissions Results
Units Runs 1 Run 2 Run 3 Averages
Test Dates: 17:30 (4/26) 17:30 (4/27) 17:00 (4/28)
09:30 (4/27) 09:30 (4/28) 09:00 (4/29)
Sampling Time minutes 938 950 930 939 .
Sampling Results
Filterable PM
Filterable PM Concentration gridscf  0.00004 0.00001 0.00012 0.00006
Rate tb/hr 0.00024 0.00005 0.00061 0.00030
Ib/ton 0.0070 0.0013 0.0176 0.0086
Sample Weight, Filterable mg 1.5 0.30 3.9 1.9

Condensable PM
Condensable PM Concentration gr/dscf  0.00034 0.00025 0.00015 0.00025

Rate Ib/hr 0.0019 0.0012 0.0007 0.0013
Ib/ton 0.0543 0.0349 0.0208 0.0366
Sample Weight, Condensable mg 11.7 8.0 4.6 8.1
Total PM .
Total PM Concentration gr/dscf  0.00038 0.00026 0.00027 0.00031
Rate ‘ Ib/hr 0.0021 0.0013 0.0013 0.0016
Ib/ton 0.0612 0.0362 0.0384 0.0453
Sample Weight, Total mg 13.2 8.3 8.5 10.0
Sample Volume dscf 534.4 488.2 481.8 501.5
Flow Rate |
Flow Rate (Actual) acf/min 764 653 674 697
Flow Rate (Standard) dscf/min 651 5569 572 594
Temperature °F 143 142 147 144
Moisture % 2.6 3.1 3.1 2.9
Percent Isokinetic % 96 101 100 99
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Buliseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet)
April 26 — 29, 2016

Table 3
Removal Efficiency
Removal Efficiency Unit Run 1 Run 2 Run 3 Average
Filterable PM % 99.92 99.98 99.80 99.90
-Condensable PM % -4.721 -0.93 62.00 18.78
Total PM % 99.29 99.56 99.57 99.47
Table 4
Process/Production Data
Process/Production Data Unit Run 1 Run 2 Run 3 “Average
Natural Gas Usage ft3/hr - 322 322 327 324
Furnace Temperature °F 2415 2410 2443 2423
Baghouse Pressure Drop inches, H2O 5.5 53 57 55
Duration of Charging Period minutes 5 5 5 5
Duration or Refining Period hours 8 8 8 8

* Ib/hr Condensable PM is higher at the outlet than on the inlet for Run 1, making removal
efficiency calculation irrelevant. Higher exhaust flows in dscffmin compared to the inlet flow is the
reason for this reading.

HORIZON ENGINEERING 16-5702



Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Ouilet)
April 26 — 29, 2016

12

4.2 Description of Collected Samples:

Inlet: Qutlet:
PM Filters: Green PM Filters: White
Impinger Contents: Clear Impinger Contents: Clear

4.3 Discussion of Method Errors and Quality Assurance Procedures:
This table is taken from a paper entitled “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
infroduced 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 042
Meter Gauge Pressure Pm 042
Atmospheric Pressure Patm 0.21
Dry Molecular Weight Md 0.42
Moisture Content Bws (Absolute) 11
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 . D.80

4.3.1 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. If 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

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

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.
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, nozzles, and thermocouples (sample box impinger outlet
and oven, meter box inlet and outlet, and thermocouple indicators), as
specified by ODEQ.

4.3.2 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)
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 filter
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: 12.5 (E), 12.25 (W) inches inside
QOrientation: 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 expecied

Meets EPA Method 1 Criteria: Yes
Note: Outlet is warped, making it difficult to measure exact diameter

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 & Out[et)
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 25, 2016 (see Correspondence Section in the Appendix), including
the following: EPA methods in Titie 40 Code of Federal Regulations Part
60 (40 CFR 80), 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 & Outlet

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

Fixed Gases: EPA Method 3C (gas chromatograph with a thermal
conductivity detector)

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

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

isokinetic impinger train technique)

6.1.2 Sampling Notes: During sample recovery it was discovered that the

filter for Run 3 at the baghouse outlet had torn. This most likely happened
during the post-test leak check. ODEQ Method 5 is a Total Particulate
method so this should not affect the Total PM results. Results for Run 3
are comparable to Run 1 and Run 2 so it is included in the run average.

The recommended 72 hour holding time for Tedlar bags was exceeded for
the EPA Method 3C samples. Due to the low permeability of the material
and stability of the compounds analyzed, we do not believe this affected
the results for the molecular weight determination. The CO2 results for the
samples are consistent with the theoretical values based on the measured
moisture content of the exhaust for the combustion of natural gas with Oz.

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

6.1.3 Laboratory Analysis:

Analyte Laboratory
FPM & CPM Antech, Corbett, OR
Fixed Gases ALS, Simi Valley, CA

6.2 Sampling Train Diagram:

Figure 1
ODEQ Method 5 Particulate Matter Sample Train Diagram
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Figure 5-1. Pasticiitate Sampling Tram

Note: An unheated jumper was used from the outlet of the filter over to

the first impinger.
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet)
April 26 — 29, 2016

6.3 MAQS Test Equipment:

6.3.1 Manual Methods:

Equipment Name * Identification
Isokinetic Meter Boxes CAE Express, Horizon No. 3 & No. 25
Probe Liners Borosilicate Glass

Pitots and Thermocouples 2-4 3-5, 3-8, |-30, 1-40,1-41 GN-2, OS-51
(oven), JF, MV, PT, JH, BS, JM, JL, BC,

CH, PLB, SH
Shortridge Micromanometer SR #1 and SR #5
Magnehelic Gauge 97
Stainless Steel Nozzies $5-635, 5-512
Barometer Calibrated Barometer

7. DISCUSSION

The results of the testing should be valid in all respects. All quality assurance
checks including leak checks, instrument checks, and calibrations, were within
method-allowable tolerances. By foliowing the EPA methods referenced for this
testing, we expect a 3-run average to sufficiently describe the data as precise,
accurate, representative and complete.

HORIZON ENGINEERING 16-5702
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 Abbreviations & Acronyms
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Abbreviations and Ac¢ronyms Used in the Report

AAC Atmospheric Analysis & Consuiting, Inc.
ACDP Air Contaminant Discharge Permit
ADEC Alaska Department of Environmental Conservation
ADL Above Detection Limit
o BAAQMD Bay Area Air Quality Management District
BACT Best Achievable Control Tachnology
BCAA Benton Clean Air Agency
BDL Below Detection Limit
BHP Boiler Horsepower
BIF Boiler and Industrial Furnace
BLS Btack Liguor Solids
C Carbon
CiHs Propane
CAS Columbia Analytical Laboratory
CEM Continuous Emissions Monitor
CEMS Continuous Emissions Monitoring System
CERMS Continuous Emissions Rate Monitoring System
CET Calibration Error Test
CFR Code of Federal Regulations
CGA Cyiinder Gas Audit
CHO Formaldehyde
CH, Methane
Cly Chlorine
ClO, Chlorine Dioxide
CNCG Concenirated Non-Condensable Gas
CO Catalytic Oxidizer
CC, Carbon Dioxide
CoC Chain of Custody
CTM Conditional Test Method
CTO Catalytic Thermal Oxidizer
DE Destruction Efficiency
Dioxins Polychlorinated Dibenzo-p-dioxins (PCDD's}
DLL Detection Level Limited
DNCG Dilute Non-Condensable Gas
dscf Dry Standard Cubic Feet
EIT Engineer in Training
EPA Environmental Protection Agency
ESP Electrostatic Precipitator
EU Emission Unit
FID Fiame lonization Detector
Furans Polychlorinated Dibenzofurans (PCDF's)
GC Gas Chromatography
gridscf Grains Per Dry Standard Cubic Feet
H,S Hydrogen Sulfide
HAP Hazardous Air Pollutant
HCI Hydrogen Chloride
HHV Higher Heating Value
HRSG Heat Recovery Steam Generator
IDEQ Idaho Department of Environmental Quality
ib/hr Pounds Per Hour
LHV Lower Heating Value
LRAPA Lane Regional Air Protection Agency
MACT Maximum Achievable Conirol Technology
MDi Methytene Diphyenyl Diisocyanate
MDL Method Detection Limit
MEK Methyl Ethyl Ketone
MeCH : Methanol
MMBtu Million British Thermal Units
MRL Method Reporting Limit
MS Mass Spectrometry
MSF Thousand Square Feet
NCASI National Councll for Air and Steam Improvement
HORIZON ENGINEERING 16-5702
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Abbreviations and Acronyms Used in the Report

NCG Non-condensable Gases

NCUAQMD North Coast Unified Air Quality Management District
NDIR Non-dispersive infrared

NESHAP National Emissions Standards for Hazardous Air Pollutants
NIOSH National Institute for Occupational Safety and Health
NEST National Institute of Standards and Technology
NMC Non-Methane Cutter

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 Department of Environmental Quality
ORCAA Olympic Region Clean Air Agency

PAHs - Polycyclic Aromatic Hydrocarbons

PCWP Plywood 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 Puget 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 Controt

QSTH Qualified Source Testing Individual

RA Relative Accuracy

RAA Relative Accuracy Audit

RACT Reasonably Available Control Technology
RATA Relative Accuracy Test Audit

RCTO Rotary Concentrator Thermal Oxidizer

RM Reference Methad

RTO Regenerative Thermal Oxidizer

SCh Sulfur Chemiluminescent Detector

SCR Selective Catalytic Reduction System

S0, Sulfur Dioxide '

S0G Stripper Off-Gas

SRCAA Spokane Regional Ctean Air Agency
SWCAA Southwest Clean Air Agency

TAP Toxic Air Pollutant

TCA Thermal Conductivity Analyzer

TCD Thermal Conductivity Detector

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

THC Total Hydrocarbon

TIC Tentatively Identified Compound

TO Thermal Oxidizer

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

TPH Tons Per Hour

TRS Total Reduced Sulfur

TTE Temporary Total Enciosure

VE Visible Emissions

VOoC Volatile Organic Compounds

WC Inches Water Column

WDOE Washington Department of Ecology

HORIZON ENGINEERING 16-5702
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Nomenclature & Drift Correction Documentation
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NOMENCLATURE
Constants Value Units Definition Ref
Pstd{1) 29.92126 inHg Standard Pressure CRC
Pstd(2) 2116.22 bf{ ft* CRC
Tstd 527.67 °R Standard Temperature CRC
R 1545.33 ft Ibf / tbmal °R Ideal Gas Constant CRC
MW-aim 28.06456422 [bm / Ibmole Atmospheric (20.946 %0,, 0.033% CO,, Balance Ny+Ar)
MW-C 12.011 lom / Ibmole Carbon CRC
MW-CO 28.0104 Ibm /ibmole Carbon Monoxide CRC
MW-CC, 44.0098 Ibm / Ibmole Carbon Dioxide CRC
MW-HO 18.01534 Ibm / Ibmole Water CRC
MW-NC, 46.0055 Iom / bmole Nitrogen Dioxide CRC
WMW-Oy 31.8988 |bm { Ibmole Oxygen CRC
MW-30, 64 0626 lbm / lbmole Sulfur Dioxide CRC
MW-N; +Ar 28.15446807 Ibm / Ibmole (Balance with 98.82% N, & 1.18% Ar) Emission balance
C1 385.3211287 i/ lbmol Ideal Gas Constant @ Standard Conditions
c2 B16.56455228 inHg in* °R ft2 Isckentics units correction constant
Kp 5128.4 ft/ min [ {inHg Ibm/male }/ ("R inHD }] 74 Pitot tube constant Ref2.5.1
Symbol Units Defindtion Calculating Equation or Source of Data EPA
As. in? Area, Stack
An in* Area, Nozzle
Bws % Moisture, % Stack gas [ 100 Vw{std) / [ Vw(stdy+Vm(std) 1] Eq. 5-3
C ppmv-C Carbon {General Reporting Basis for Organics)
;1 /*/lbmol Gas Constant @ Standard Conditions [ R Tstd / Pstd{2} ]
cz inHg in¥ °R {? [ 14,400 Pstd/ Tsid]
cd Ibm-GAS / MMdscf  Mass of gas per unit volume [Cyas MWgas /C1]
cg qridscf Grain Loading, Actual 115432 mn/Vm(std} 1,000] Eq 56
oy @ X%C02 gridsef Grain Loading Catrected to X% Carbon Dioxide [ X% 1 CO% )
cg @ X%0; grfdscf Grain Loading Corrected to X% Oxygen [ (20.846-X) / (20.946-0,) |
Cgas pemv, % Gas Concentration, {Comected)
Cgas @ X%CO, ppmv Gas Congentration Correction ta X% Carbon Dicxide [ X%/ CO% ]
Cgas @ X%0Q; ppmv Gas Concentralion Correction to X% Oxygen [ (20.946-X%) { (20.946-0,%} ]
Cgas ppmyv - Mgas fbm/hr) * 1,000,000*385.2211/60*Qsd* mw
co ppmv Carbon Monoxide
Co i Quier Circumference of Circular Stack
Gi i Inner Circumference of Circular Stack
CO, % Carbon Dioxide
Cp Pitat tube coefficient
Gt Ib/hr Particulate Mass Emissions {60 cg Qsd/ 7,000 ]
dH in H,O Fressure differential across orifice
Dn in - Diameter, Nozzle
dphis Average square root of velocity pressure
Ds n Diameter, Stack
E Ib / MMBtu Pollutant Emission Rate Cgas Fd MWyas ( 20.846 /( 20.946-0; ) ) /{ 1,000,000 C1)
Fd dscf { MMBtu F Factor for Various Fuels Table 19-1
| % Percent Isokinetic [ G2 Ts{abs) Vm(std) f {vs Ps mfg An 3} ] Eg. 5-8*
Md Ibm 7 Ibmole Molecufar weight, Dry Stack Gas [ {1-%0,-%CO)(MWn2+ar)+{%0; MW-0,)+{%C0;, MW-CO,) ] Eg. 3-1°
mfg Mole fraction of dry stack gas [ 1-Bws/100]
Mgas lbm/hr Gaseous Mass Emisisons [ 60 Ggas({ppmv) MW Pstd{2) Qsd /1,000,000 R Tstd ]
mn my Particulate |ab sample weight
Ms lbm / bmole Molecular weight, Wet Stack [ Md mfg +MW-H,O (1-mfg} ] Eg 26
MW Ibmn / Ibmole Malecular Weilght
NO, ppmv-NQ, Nitrogen Dioxide { Gensral Reporting Basis for NOx}
NOx ppmv-NO, Nitrogen Oxides {Reported as NOy)
O, % Oxygen
OPC Ve Opacity
Pbar inHg Pressure, Barometric
Pg in HO Pressure, Static Stack
Po inHg Pressure, Absolute across Orifice T Pbar +dH / 13.8951]
Ps inHg Pressure, Absolute Stack { Pbar + Pg/13.5851] Eq. 2-6*
Qa acffmin Volumetric Flowrate, Aciual [Asvs/ 1441
Qsd dscf/min Volumetric Flawrate, Dry Standard [Qa Tstd mig Ps 1/ [ Pstd(?) Ts(abs) Eq2-10*
Rf MMBtuthr 1,000,000 Mgas {20.846-0,)]/[Cd Fd 20.848]
50, ppmv-S0; Sulfur Dfoxide
t in Wall thickness of a stack or duct
TGOC ppmv-C Tatal Gaseous Organic Concentration (Reperted as C)
Tm °F Temperature, Dry gas meter
Tm{abs} R Temperature, Absclute Dry Meter [ Tm + 459671
Ts °F Temperature, Stack gas
‘Ts(ahs) R Temperature, Absolute Stack gas [Ts +459.67]
Vic ml Volume of condensed water
Vim def Volume, Gas sample
Vm{std} dscf Volume, Dry standard gas sample [Y¥ Vm Tstd Po)/ | Pstd{1) Tm(ahs}] Eq. 51
vs fpm Velocity, Stack gas Kp Cp dp*¥s [ Ts{abs) 7 {(Ps Ms) ] %2 Eq. 2-9*
Vw(sid) scf Volume, Water Vapor 0.04707 Vic Eq. 5-2
Y Diry gas meler calibration factor Fig. 5.6
] min Time, Total sample

* Based on equation.
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13585 NE Whitaker Way « Portland, OR 97230

Phone {503) 2656060 » Fax (503} 265-0606 DR'[F’I‘ CORRECTION DOCUMENTATION

vanw. horizonengineering com

EPA Drift Equations:
e Method 3A: Oxygen and Carbon Dioxide, Follow Section 12.0 of Method 7E

¢ Method 6C: Sulfur Dioxide, Follow Section 12.0 of Method 7E
e Method 7E: Nitrogen Oxides, Section 12,0
gas = %%3 (Eq. 7E-5b)
m o
¢ Method 10: Carbon Monoxide, Follow Section 12.0 of Method 7E
= Method 25A: Total Gaseous Organic Concentration (TGOC), this method does not mention correcting
for drift although there are established limits.

Horizon Engineering Drift Correction Equations:

— T C . —-C YT -T,
. _(Cig 2 XC=Co) ¢ :( mf~ Cmi? Ty CI)+c
as —- x — mi
& (Sx Zx) (ch Tci )
C . —-C XT -T )
(T o T i)
FPA Definition Horizon
Ceas Effluent gas concentratior, dry basis Cuas
Cra Actual upscale calibration gas concentration Cina
Coan Actual zero/low calibration gas concentration Coa
Cn Average of initial and final system upscale calibration bias responses
Initial system upscale calibration bias response Chi
Final system upscale calibration bias response Cme
Co Average of initial and final system zero/low calibration bias responses
Initial system zero/low calibration bias response Coi
Final system zero/low calibration bias response Cor
C Average gas concentration indicated by gas analyzer, dry basis Cu
Starting test time T
Ending test time Tee
Initial system bias calibration response time Tei
Final system bias calibration response time Ter
Mid-point of test time or gas samnpling interval to be analyzed Ty
Approximate upscale response at mid-point test time Sx
Approximate zero/low response at mid-point test time 7y
Carbon count of TGOC calibration gas. (CHs=1, C3Hg=3...) K
Carbon response factor basis on a state basis (example Propane carbon basis) R

Notes or exceptions:

TGOC is first recorded on a wet basis, then corrected to a dry basis

The TGOC instruments used by Horizon have some historic data on instrunent response to different hydrocarbons.
06/02/10

Air Pollution Emission Tes’(ingHORIZON ENGINEERING 16-5702
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S PM & Flow Rate
'Res_ults & Example Calculations

e - Field Data
_ample Recovery Field Data & Worksheets
| | _ Blank Corrections
1 aboratory Results, Worksheets, & COC
. Traverse Point Locations
Cyclonic Flow Measurement
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Particulate Emissions

Client BULLSEYE 26-Apr-16 Date

Source GI.ASS FURNACE T7-INLET SH,JL,JF,.BC,JM,CH,JH Operator

Location PORTLAND OR :

QDEQS mew AnalyistiQA

Definitions Symbol Units Run 1 Run 2 Rup 3 Average

Date, Starting 4/26/16 4127/16 4/28/16

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

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

Interval hrs 16.0 16.0 16.0

Date, Ending . 4/27/16 4/28/16 - 4729/16

Filter, Front 15-8-756  15-8-714  15-8-713

Volume, Gas samplc Vm def 248.154 244.186 229429 240.59

Temperature, Dry gas meter Tm °F 84.19 80.76 87.31 84.09

Temperature, Stack gas Ts °F 147.95 161.49 178.79 162.74

Temperature, Stack Dry Bulb Tdb °F na na na

Temperature, Stack Wet Bulb Twb °F na na na

Pressure differential across orifice dH in H20 0.285 0.236 0.230 0.25

Average square root velocity pressure dp™a in H20"% 0.188 0.169 0.164

Diameter, Nozzle ) Dn n 0.308 0.309 0.309

Pitot tube coefficient Cp 0.8472 0.8363 0.8363

Dy gas meter calibration factor Y 0.99916  0.99916 0.99916

Pressure, Barometric Phbar inHg 29.90 30.10 30.10

Pressure, Static Stack Pe in H20 -0.3 0.3 -0.3

Time, Tatal sample o2 min 820 895 880 865

Stack Area As in’ 113.1 113.1 113.1

Nozzle Area An in? 0.0730 0.0750 0.0750

Volume of condensed water Vic ml 135.6 178.7 211.7 1753

Oxygen 4 02 20,62 20.60 20,74 20.65

Carbon Dioxide % CO2Z 138 1.46 1.01 1.28

Molecular weight, Dry Stack wMd lbm / Ibmole 29,17 2918 29.11 29.15

Pressure, Absolute Stack Ps in Hg 2088 3008 30.08 30.01

Pressure, avg arcoss orifice Po inHg 29.92 30.12 30,12 30,05

Volume, Dry standard gas sample Vm(std)  dscf 240.56 239.78 222.59 23431

Volume, Water Vapor WVwistd) scf 6.38 841 9.97 8.25

Moisture, % Stack (EPA4) Bws(l) % 258 3.39 429 342

Moisture, % Stack (Psychrometry-Sat) Bws(2) % i 24.07 33.24 49.48 35.60

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

Moisture, % Stack  (Psychrometry) Bws(4) % na na na

Moisture, % Stack  (Predicted) Bws(5) % na na na

Wole Fraction dry Gas mfg ) 07.4% 96.6% 95.7% 96.6%

Molecular weight, Wet Stack Ms {bm / Ibmole 28.88 28.80 28.64 28.77

Velocity, Stack gas V8 tpm 6853 612.6 604.4 634.1

Volumetric Fiowrate, Actmal Qa acf/min 538.2 481.1 4747 468.0

Volumetric Flowrate, Dry Standard Qsd « dscfimin 454.6 396.9 3775 4097

Percent Isokinetic i % 973 1018 101.1 100.1

Glass production T 1,112 1,112 1,112 1,112
tons/hr 0.0347 0,0347 0.0347 0.0347

Total PM

Particulate sample weight-Total mn mg 1,199.2 1,294.6 1,376.9 1,290.2

Grain Loading, Actual cg gr/ dscf 0.0769 0.0833 0.0955 0.0852
mg / dsem 176.04 190.67 218.45 195.05],

Particulate Mass Emissions Ct Ibin / hr 0.300 0.283 0.309 0.297
gm/hr 135.98 12858 140.11 134.89

Production basis . lbm/ton 8.63 8.16 8.89 8.56

Tilterable PM

Particulate sample weight-Filterable mn mg 1,192.1 1,288.9 1,368.6 1,283.2

Grain Loading, Actual cg g/ dscf 0.0765 0.0830 0.094% 0.0848
mg / dsem 175.00 189.83 21713 153,99

Particulate Mass Emissions Ct Ibm / hr 0.298 0.282 0.307 0.296
gm / hr 13518 128.01 139,26 134.15

Production basis lbm/ton 8.58 8.12 8.84 8.51

Condensable PM

Particulate sample weight-Condensable mn mg 7.10 5.70 8.30 7.03

Grain Loading, Actual cg gr/ dsef 0.000455  0.000367  0.000575 0.000466
mg / dsem 1.04 0.84 132 1.07]

Particulate Mass Emissions Ct 1bm / hr 0.0018 “0,0012 0.0019 0.0016
gm/hr 0.81 0.57 0.84 0.74

Production basis lbm/ton 0.051 0.036 0.054 0.047|
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Client BULLSEYE 26-Apr-16 Date

Source GLASS FURNACE T7-OUTLET PT.BS.JELMV JF Operator

Location PORTLAND GR.

ODEQS mew Analgistt’QA

Definitions Symbol Units Run 1 Run 2 Run3 Average

Date, Starting 4726716 42116 4/28/16

Time, Starting 17:30 1730 17:00

Time, Ending 9:30 6:30 9:00

Interval hrs 16.0 160 160

Date, Ending 42416 4/28116 4129/16

Filter, Front 15-8-756  15-8-757 158764

Volume, Gas sample VYm def’ 539.204 450,014 486.652 505,29

Temperature, Dry gas meter Tm °F 65.28 69.73 73.23 70.75

Temperature, Stack gas Ts °F 14333 141.54 147.00 143,95

‘Temperature, Stack Dry Bulb Tdb N 130 na na

Temperature, Stack Wet Bulb Twb °F 120 na na

Pressure differential across orifice dIt inH20 1.108 02.907 0.545 0.95]

Average square root velocity pressure dp™ia in H20M4 0.255 0219 0.224

Diameter, Nozzla Dn in 0.3735 03735 0.3735

Pitot tube coefficient Cp 0.8378 0.8378 0.8378

DPry gas meter calibration factor Y 0.99i50 099150 0.99150

Pressure, Barometric Phar in Hg 28.90 30.10 30.10

Pressure, Static Stack Pg n H20 0.1 0.1 a.l

Time, Total sample (4] min 938 950 830 939

Stack Area As in? 120.3 120.3 1203

Nozzle Area An in® 0.10%96 0.1096 0.1096

Volume of condensed water Vic ml 305.9 334.0 3232 3210

Oxygen %02 2062 20.60 20.74 20,65

Carbon Dioxide % CO2 138 1.46 1.01 1.28

Molecular weight, Dry Stack Md Ibm / 1bmele 29.17 25.18 29.11 29.15

Pressure, Absolute Stack Ps in Hg 2991 3011 3011 30.04

Pressure, avg arcoss orifice Po in Hg 2598 3017 3017 30.11

Volume, Dry standard gas sample Vm(std) dsef 534.40 48R8.23 481.75 501.46

Volume, Water Vapor Vw(std) sof 14.40 15.72 1521 1511

Moisture, % Stack (EPA 1) Bws(1) % 2,62 11z 3.06 2.53

Muisture, % Stack (Psychrometry-Sat) Bws(2) % 2141 2032 2333 21.68

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

Moisture, % Stack  (Psychrometry) Bws{4) % 11.19 na na

Moisture, % Stack  (Predicted) Bws(5) Ya na m . oma

Mole Fraction dry Gas mfg 97.38% 96,88% 96.94% 97.07%

Molecular weight, Wet Stack Ms |bm / Ibmele 28.87 28.83 2877 28.83

Velocity, Stack pas vs fpm 913.0 782.0 B0&.7 834.6

Volumetric Flowrate, Actual Qa acfmin 7642 653.1 673.7 657.0

Volumetric Flowrate, Dry Standard Qsd dscf/min 6509 5388 5718 5938

Percent Isokmetic I % 26.1 100.9 995 98.8

Glass production Ih 1112 1,112 112 1,112
tons/hr 0.0347 0.0347 0.0347 0.0347

Total PM

Particulate sample weight-Total mn mg 1320 830 8.50 10.00

Grain Loading, Actual o ar / dscf 0.00038 0.00026  0.00027 0.00031
mg / dsem 0.872 0.600 0.623 0.699

Particulate Mass Emissions Ct Ibm / 0.00213 0.00126 0.00133 0.00157
gm/ hr 0.96 0.57 0.61 Q.71

Production basis Ibm/fton 0.0612 0.0362 0.0384 0.0453
Filterable PM

Particulate sample weight Filterable mn mg 1.50 0.30 3.90 1.90

Grain Loading, Actual cg pr/ dscf 0.00004 000001 0.00012 0.00006
mg / dsem 0.09% 0.022 0286 0.136

Particulate Masy Emissions Ct Ibm / br 0.00024  0.00005  0.00061 0.00030
gm/ hr 0.1 002 0.28 .14

FProduction basis lbmfon 0.0070 0.0013 0.0176 0.0086,

Condensable PM

Particulate sample weight-Condensable  mon mg 11.70 8.00 4.60 810

Grain Loading, Actual cg gr { dyef 0.00034 000025  Q.00015 0.00025
mg/ dsem 0773 0.579 0337 0.563

Particulate Mass Emissions Ct lbm / hr 0.00188 0.00121 0.00072 000127
gm/hr 0.86 0.5 033 0.58

Production basis Ibm/ton 0.0543 0.0349 0.0208 0.0366

INLET

Filterable Particulate Mass Emissions Ct Tbm { hr 0.298 0,282 0.307 0.296

Condensable Perticulate Mass Bmissions 0.0018 0.0012 0.001% 0.0016

Total Particulate Mass Emissons 0.300 0283 0.309 0.297

Filterable Removal Efficiency 99.92% 39.98% 99.80% 99.90%

Condensable Removal Efficiency 4.72% 0.93% §2.00% 18.78%

Total Removal Efficiency 99.29% 89.56% 98.57% 99.47%
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Sample Calculations — Basic Method 1-5 Flow, isokinetics, Concentration, Rate

Client, v [{5%%:, Glass épw};g@ﬂ??; Date 726-5/27//6

Source gj}ﬁéﬁﬁm @H "'/ &(ﬁ”/ﬁ?‘" Project # 5 707 Run# |
Molecular Weights (lb/Ibmol}:

| COx=44.0 | 0:=32.0 [ N2+Ar=28.0 [ H:0=18.0 [ atm=29.0 |
Constants:

[Pstd(1)=29.02129 in Hg | Tstd=527.67 °R__| Kp=51294 | G2=816.5455inHg In%/°R ft* |

Pressure, Ahsolute Stack (Ps):

P _ 0.1 _inmo
Ps, intg = P | -statio ﬁ?ﬁnﬂ{g+ in - 29.9/( 299 ioHg
Barometric 13,6 13.6

Volume, Dry Standard Gas Sample (Vm[std]): Tm = 552,28 °F +459.7 = 526.98 °R

.10,
Orifice Pr ess = Pb 2940 inHg + Liiﬂ_ - 29.98 inHg
Vin(std) fi® = Y x MeterVol x Tstd x Orifice Pr es(Po)
Pstd(1)xTm°R

049150 x539.24 ¥ x528°Rx(Po_29.78 inHg) _ 5 0
- 29.92inHg x 52638 °R =510 dsef

wisid

Moisture, % Stack Gas (bws): V., = 0.04706x Cond H20,ml = 0.04706x 205.9ml = 1940 scf

MO sof _ 262 u

v
bws =100 e
e g IU( M0 sef + EMTO dsef

sztd +V

mstd

Mole Fraction Gas (mfg): 1- =1-

bws _, 2:62% _pa72g
100 100 .

Molecular Weight, Dry, Stack (Md):

77 LA . N CO?) Mol WiN2 Ar [&xMolWroz]J{Coz
Ibmol 100 100 100

., Q
z{(lﬁwéa%o /38 A, Ib }{zo,ez, %0, 25 o L0 ]+

2)x28.0 .
100 Ibmol 100 Ibmol

{ {.38 Aaco }
100 40 Ibmol

- 29.05 i
[bmol

Molecular Weight, Wet, Stack (Ms):

Mr = (Md x mfg)+ (MolWtH ,0' (1-mz))= (Z‘f 05

b
_ 7876
2836

x()_‘i@)+(18.ox(1—@@))
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Sample Calculations - Basic Method 1-5 Flow, Isokinetics, Concentration, Rate

Date Lleé = ij?[/ﬁ

Stack gas (vs): Tis = [43,22 °F +459.7 = 60%.0% °R

feet - TSOR
=vs>—— = Kpx Cpx dp./inH,O
vsmin PP pmx PsxMs
5129471/ min..x (LB3TBx £35S dp finfLOx | G3.08°R s 3
\/?ﬂq{ inHgx 2876 T min
o

Flow Rate, Actual (Qa):

[20.3 in*x 917.5 i
min _ 766.5 acfm

actualCubiclieet _ AreaStack xvs B

Qa min 144 144

Flow Rate, Dry Standard (Qsd):
dryStdFt _ QaxTsidxmfgxPs __T66'S acfmx528°Rx 09138 x 299/ intig

Osd . =
min Pstd(1)xTs°R : 29.92inHg % 69363 °R
. b 53' 3 dsc
nin

Percent Isokinetic (1):
1% = C, xT5s°RxVm(std)

vsx Pesxmfgx Anx 6
__ B16.5455inHg -in® /°R- fi*x_ 69303  °Rx 534,70 gscf
TS fomx_294] _inHgx 09138 x 0076 _in*x 738 min
=__959 %

Grain Loading, actual (cg):

g 2" _15432r g gSample 15432gr 1y 13.20  mg

dscf g 1000mg ~ Vm(std) I 1000mg  534.70 dscf
= 2.000% &r
b dscf

Mass Emissions (Ct):
gr 2 .
60x 0, 00038 —=—x 653, dscf /
b OxcgxQsd dsef 2 dsef e poozlz P
hr 7000grains / Ib 7000gr /I ’ hr

h)
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Client: Pullseve. Gilase (omipany

30

Source rﬁ@ﬁé@uﬁd Bl-] Doiied-

Datelfz6-4/29//6 Project # £102.

Run# =

-
Totnl Fi

PM Emissions Production Based: Ib/ton glass production:

Measured PM Results, Ib/hr_ 0. 00733

Glass Production, Ib/batch _ [, [1]. Bf [bs

_ bPM IbPM batch 16hrs
Equation: = X X
tonGlass hr IbGlass batch
Calculation: - .
. ! .103
(Mi;bPMJx baich X 1§ hrs x(200016Glass / 1tonGlass) = Q—%&M
hr 10181 IbGlass day tonGlass

o
% r“ewV‘\\ E;F“Fid&\f\c.‘-/” FME“L{'%@( ‘?Mﬁ\f’f"(, /kr) X 10O

Tokel TM Outlerr T D)
/R\JV\:?; ' &
= 0.2 %~ 0.0006 T Y 100
0723 %,
- 99.557,
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Tield Data Sheet

o {oﬁv’:

13585 NE Whitaker Way
Porfland, OR 97230
. Phone (503) 255-5050

M QI::J‘I IE:Q?E.’ IE Fax (503) 255-0503

A W

Glass Nozzle Mecasuretents

Client:BLLCSEVE QlASY
Facility Location: Por baned 074
Source: "["\:-‘-'\
Sample Location: (“,{ o

Date Y14/ 1 - Probe 3-5 (ol s)Cp ,KHFL HeatSet LSS °F
Test Method g 2 . -~ . 4D gl Post-Test Pitot Inspection Kﬂ@aw change, D=damaged)
Concnrrent Testing Vg 5 3 ' Pitot Lk Rate Pre:Hi o7 @3 Yost 2 @B
- Run# | in T20@in K20 Lo §) @Y O ag
" Operator A4 Support ALT-011 Nozles (2 Oven (-5 Imp. Outlet A - L

Temperature, Ambient F0  (Ta)

. suTC (e b

Filter 158725 [A HentSet .SC  °F

" Moisture - Tdb Twh — Stack TC (ID/°F) &4 -4 Meter Boxty dH@ {39119 Y, aqq9(6
Press, Static Pstat)-0>  Press, Bar®h) 79, 7 Continuity Check @r ] Meter Pretest: 00 | eim  [{, inHg
Cyclonie Flow Expected ?_a /D H yes, avg, null angle — _ degrees i Leak Checlt Post: Mﬂ’rf/ cfm q inHg

Traverse - Samgpling Clock Dry Gas Meter Veloeily Heod Orifive Pressure Orilics Pressure STACK ml-jE_ OVEN m METER Punp
Peint Time Time Rezding in F12) in HIO H10 TFalter Outlet Inlet/Axg. Outlet Vocum
Mumber min (24 hr} cuft {dPs) DESIRED ACTUAL °F °F. “F °F “F °F nFle
) Yy {dH) (Ts) (Tp) (To) iID (T} | (Tm-out) B
0 {511 9 T R g N (G e o
T - N
L 1o 16 35 ) ecs | 0d Y 085 i [asolwse| LY 1M | s

R 3o Yo | weF | 5V 5L falwse| wel e ko |F9 ] 7
BEEL g3 4y | obb s | gu [ 4t | asdes (g5 g0 |16
R s3* 503 | oc3y [ 3eb | 3 g aaleselex g (51| 15
; ¢ | 5D $Y¢ 91 o4s | 3 VB (95| WA Y [ |82 |

;L‘i‘;’_‘VH" O h ! .

e b_| wo 193 s ol [ = s 0| | sl w53 |96 Jes |
 F 110 H%gb CYY. Y 1053 [,399 | o M) |aso | wse|s3 [9€ jgY |y
s § Lt 1ggo A6 [ esL | v HE| 3w |k [ e astler g6 18S [ 1sm
s 4 |50 £ LMD | eso | 393 ] Yo 109 | 10| 58| oy [ |we | v¥
w 10| {90 g3 Y | 019 5o | 1i5 [ || $K 1R g3 g

Jutt Jigd 560 L9l | 0% | 166 | XY gl [ 2Ry |4 |9 v
p (Ll |10 g6 . s | o3¥ [ AV ] s [l [ast|v |68 |qq |gr ! s
AT A b %56 1 o4 Joa | ) (4% (oo [ eS| b | 95 | g5 fs”
il |ie {6a 99 0S| b (SO0 ]k | 78 (9 (X9 |15
s 10 |0 <YL Loy | O 68| 1> o |wseliwse|er [ g9 | s
R R 5. 566 | oY | 156 | 96 JUSK| U0 |6 |90 | | (S

. L3 (F i 5 e . )
w g |t e . b6S | Love |"nadd A sy wo| ol |ap 89 |5
- b W1l T -

s + |00 AN I T A S S N R R T BT AN D
v b |90 ANEY A Iy s N R T IR A B I T E ST Ak
0§ |y W SEF . S¥S [ vy A L\9 (96 150 | wsdje |89 |€2 | ¢, 5
a4 3000 590 . ded | 039 | ass | a6 |00 5o fase [5® gy (g | WY
n Y |3 59%.4999 | .oy | A86 | a0 | |ash] 5T fese | g (1Y
s 4 |350 [%m| 54 HSY O %%0 | vy | T gp | SE [F8 gy | Y
W |40 00 000 . pYL | 05 F | 455 MY (o wSP SO 1eg |81 (33 [y
s LYo o4 550 | osy | Yo | A (50 | 1 &e{ WO |5y (€8 B |is
Notes: {"'[Lﬂfu"? &“Z Q_’-,.,o C,fl ‘i;-

B:\Shared flas\Field\Data Shésts\Method BWethod 5_PDX~r pdf
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Field Data Sheet

2327‘? 4

13583 NE Whitaker Way
Portiand, OR 97230
Phone (503) 255-5050
Fax (503) 235-0505

A
MON'I‘ROSE

MOUALIEY SLEVEILEY

Glass Nozzle Measurements

Client: RULLEYE GLASS
Tacitity Location: PollbAAts od
Somree: T~ T
Sample Location: | » el

°F

B:\Shared files\FlaldiData Sheeis\MeTth S\Method &_PDX-v1,pdf

L—ZC”IQ (',"196-/'( rpfrnm b4

Date ({6 {(b 1 — Probe 2-%"  {2/s)Cp w93 HeatSet LST
Test Method & 2 — ' 03 | Post-Test Pitot Inspection I no change, D=damaged)
Concurrent Testing V3. S 3 — 4 Pitot Tk Rate Prefi O @3 Post 0 @ 5
S—— in H20@in H20 Lo@l 0 a@f
Operator 44 Support TL , TF, ALT-011 Nozzle ¢~ |L- Oven 0%~ 1 Imp. Outlet {q AL
Temperature, Ambient %0 (Ta) . Std '1'C (ID/°F) )’)Lf T Filter 193 356 HeatSet 1G5 0O °F
Moisture ~ — Tdh — Twh — Stack TC (ID/°F) gﬁlz 55 Meter Box 28" aH@ . F1¥Lq Yo 59914
Press., Static (Pstaf) 0.y Press, Bar (Ph) 149 Continnity Check( 1/ or | Meter Prefest: 0.60 % efm (¢  inHg
Cyclonic ¥low Expected 7_~C If yes, avg. null angle -  degrees Leak Checlc Post: i ’?f"cfm g inHg|
Traverse Sampling Clock Dy Gas Meter Yelocity Head Oxilice Pressure Orifice Fressire STACK PROBE Cl\Tiiﬁﬁw‘EI..;I-N—G@Ell{= METER Pump
Point Thue Thue Readlig nH2) inH20 H0 Filter Oullet Tnletfdvg. Cutet WVacuura
Hiumber min Q4L cuft () DESIRED ACTUAL x *F, ¥ °F F o inHs

dr {Vm) f:isy) (T3} (Tp) {Ta) {Ti {Ta-in) N {Tim-ont} [135]
- Al Anib: Auth; Amb; Amb:  Amb:

Lo e b0 qro | oos [eode | 45 [ ryafasswse | 9 90 YR

B Y A 92 Glr s | o | e 18105 s [4¢ |v1|3
oy |wleliie | o6 e | LvbL | g3 | 53 (15| 5o [rso [ $3 |90 | w3 (2

. 5 1450 L% 007 o5t | b0 | 9 a5 vse| w1 69 | g [FH[S

[ . . . -

s G l;, 58D ‘W'/zzoa AR N [ RN S e 84| wopso | §Y | q0 BF LS
s b |gt0 16 946G |, 094 36Y | a6 gL | e |9 |1|% |83 | Y
;¢ leao Lvo .63 | pyq | AN | 24 e |ese | |4S [ ge gy S
s 1 |0 Gud. o |09y | agg | A oo VSO VST TS | X6 Xr| Ly
s lo |edo oYYy a46 | o¥Ma | L4 A g s e P He [ gy 3
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Field Data Sheet

13585 NE Whitaker Way Client: Bq//jo;f rs

Portland, OR 97230 Facility Location: /%,—7"/44;/ ,g?/a
M 0 N [ RO""‘ E i:i“;;u(:;lzzsossj:w Glass Nozzle Measurements Sample Losc(:tut::::;f;) /€ 1L
Date Lf’/l?//( 1 ~ ‘ Probe 3~  EXs)Cp 4737 Heat Set 77¢ °F
Test Method 'T’ 2 . R %O &1 |Post-Test Pitot Inspection 0o changs, D=damaged)
Concurrent Testing ‘?/'615' 3 / Pitot Lk Rate Pre:Hi 0 @ 3 Post O @3
Run# | in F20@in H20 Log @Y 0 @4y
Operator TV Support HL, NI ALT-011 Nozzle §—/7 QvenD5 ) Imp. Ontlet /> A2 2
Temperature, Ambient ‘?0 (T8) . Std TC (ID/°F) Y Fiiter | 5572 | HentSet 2.5 & °F
Moisture =~ Tdh Twh — Stack TC (ID/°F) -~ Meter Box 2§ aH@ |+ 9229 Y 999
Press., Statie (Pstaf) -y "y Press., Bar (Pb) jfilq Continuity(fheck@orl, Meter Pretest: 40 | cfm f{} inHg]
Cyclonie Flow Expected 7/ [ If yes, avg, null angle <~ degrees Leak Check Post: (1007 cfm q inllg
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& 13585 NE Whitaker Way
r\ Portland, OR 97230
<= 1 Phone (503) 2555050
MONTROSE po (563) 2550505

MU RLALETY ALBVILLY

Glass Nozzle Measurements

Client: B({ //Jt?‘j& &’/‘QJ"S
Facility Location: Pa,ﬁ./.bﬁ‘ljj @ R
Souree: “J-°
Sample Location: 2tk Lo f-

Date Lf/}?v//(y i “ ‘ Probedfy  (e/s}Cp, K172 HeatSet ZJZ  °F
Test Met"lwd ir 2 . - 3Oq Post-Test Pitot In?pectiun it=nc change, D=damaged)
Coneurrent Testing }/6.5 3 . ¢ Pitot Lk Rate Pre:Hi { @3 Post () @‘;
Run# | _ in J20@in H20 Lo O @Y% Q@
Operator /) Support ERTS ALT-011 Nozzle &1 Ovenl) 41 Tmp. Quilet G52
Temperature, Ambient () (Ta) .SthC(ID.f"F)#_gLf’“‘Q_L Filter |55 74 (. Fqgld HeatSet297)  °F
Moisture = Tdb - Twh - Stack TC (ID/T) ' Meter Box 25 dH@ 7t v 19976
Pross., Static (Pstaty 7] Press, Bar (Pb) 294 Continuity Check(T) or | Meter Pretest: (%(‘W] efm [f, inHg
Cyrclonie Flow Expected ?ﬂ@_lfyas, avg. null angle_ — degrees Lealt Cheelo _ I’ost:{J_GDu’ cfnﬁ? inHg]
T 1SR | e e e [ O pan | it | [ O [ CR RO i | ot | v
Humber rafn {231r) cull {dPs} DESIRED ACTUAL F °F- “F °F “F F inHg

@ {Vm) (E) {Ts) (Tp) (7o) [4s)) (T | (Twoouty @)

S P N A e e =
T 1 ) - -

L2 | had 70 Gy A |75 |2 g4 |t (2 |hY e |80 | H
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Lo FH -

13585 NE Whitaker Way
Portland, OIR $7230
Phone (503) 255-5050

Client: 2 U5 CVE LASS
Facility Location: PDU&Q‘N D
Source: B ASy FULNNCE .-("'f‘}

MQLN;IBQEE Fax (503) 255-1505. Glass Nozzle Measurements Sample Location: [ AAET

Date H4fLF 1 - Probe 1 -4  {@/8Cp.$26d  HeatSet LS °F

Test Method & 2z . - 7 c Post-Test Pitot Inspection @%‘lo change, D=damaged)

Cofienrrent Testing ¢ { 3 - *.nlo ) Pitot Lk Rate Prelhi 0@ & Post ) @ Y

Run# L in TRO@in H20 Lo & @% 0 @b

Operator 4t Support ALT-011 Nozzle 5§41 Oven () 5-5 | Imp. Outlet -3

'féii'hperature, Ambient €% (Ta) . Std 'TC (ID/°F) s kl Filter 1 SEI HeatSet %0 °F

Moisture &,f}y Tdb — Twb — Stack TC (ID/°F} LY 3t Meter Boxv5™  dH@ (. F9F 19 Y G99(e

Press., Static (Pstat)— % Press, Bar (Ph) . ) Continuity Check@}or 1 Meter Pretest: 004 cfm (& inHg|

Cyclonic Flow Expected ?_ /¢ X yes, avg null angle—  degrees Leak Check Post: Ormé ofm & inHg
Traverse Sampling Clack Dry Gas Meter Velooity Head Qrifice Preszure Orifice Pressure STACK PROBE OVEN | IMPRV: Gﬁ‘ [~ TETER | -]\-“[-Eﬁ’l;\ Pamp
Point Tine ‘Thne Reuding in HZ} inH20 H20 Filier Quilet Tnlet/Ave. Qullet Vacnym
Nuwber min Q@411 cufl {ps) DESIRED ACTUAL °F °F °F F °F o5 intfg
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Field Data Sheet
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13585 NE Whitaker Way
Porfland, OR 97230

%

Client: HUWSEYE  QlLbkes
Facility Location: {7 LA > o

g Phone (503) 255-5050 Source: BAST FULAGCE T *
M (‘:?LIHI II\ Rﬁ(njnéfi Fax {503) 255-0505 Glass Nozzle Measurements Sample Loeation: [A{E T
Date | /1% | 1 — Probe L~ (g/5)Cp 8% &3 HeatSct o0 °F
Test Method S~ 2 Post-Test Pitot Inspection ‘~n10 change, D=damaged)
Concurrent Testing 45 3 - A Pitot Lk Rate ’ Pre:Hi © @$ Post () @ )
Run# in H2O@in H20 Le @Y D@l
Operator  S44 Support ALT-011 Nozzle < (L Oven35- 5 [ Imp. Outlet { =3

Temperature, Ambient %10 (Ta)

SUTCODPR) _sH 3

Tilter 159€ 1Y

HeatSet L59 °F

ot

B\Sharad filss\Field\Data Sheets\Melhad B\Mathod 5_POX-Av1.pdf

Moistwe  §77  Tdb - Twb — Stack TC (IDFF) Y > Meter Box 25 dH@ 1.75 319 Y G44106
Press,, Static (Pstaf) - |5 Press,, Bar (Pb} 3, 2. 4 Continuity Check Gjor l Meter Pretest: , 06 ofm 1§ inHg]
Cyclonic Flow Expected 2 AC ¥ yes, avg. null angle™ degrees Leal Check Post: (Lﬂ@{ efim 6 inHg
Traverso | Suphg Thock Dry Gas Meter Yoy Tond | Orfies Prosmuro | Oibs Pressms | STACK | FROBE | OVEN | TWPINGER | I™METER | METER Pump

Point Time Tanoe Reading, nH2) inH20 H2O Filter Cutlet Inlet/Avg. Outlet Yacrum

Number win (24 h) cufl (dPs} DESIRED ACTUAL °F °F °F *F °F F inHg

o (V) T ‘ (eH) {Ts) ) (Ta) (13 (lain) | (Ton-onty (9]
Amib: Amb: Amb: Awb: Aunb: Amb;
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Field Data Sheet
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13585 NE Whitaker Way
Porfland, OR 97230
Phone (503) 255-5050
Fax (503) 255-0505

MONTRO,SE

Glass Nozzle Measurements

Client: ﬂﬁf f/jegiff é;é*’f._f
Facility Location: jJG/f/.gﬁa/ 07/8 ~

Source:
Sample Location; _

5, )C/,rm;ue -7

Daie l’”? ndl’/’ 1 — Probe 1~ (g/s}Cp . £563 HeatSet 254 °F
Test Method A—- 2 . — - Post-Test Pitot Inspection (ﬁc—‘% no change, D=damaged}
Conturrent Festing QO 6 i 3 _ : SGCi Pitot Lk Rate PreHi¢) @Y Post () @ if
Run# '} in H20@in H20 Lo () @% H@h
Operator (3N Suppert £ JF ALT-011 Nozzle {12 Qven {) §- § jEmp. Outlet |~ 9/)

Tcmperature Ambient X () (Tw)

. StaTCADPF)_§ ! em 411 4

witer | 597 /4

HeatSet 250 °F -

Moisture 654  Tdb . Twb _ Stack TC (D) L4 T Meter Box L2 di@ [, 29729 v 997/
Fress, Statc (Pstat) = % _Press. Bar (Pb) 13 | Continuity Checl ] or | Meter T Prefest:(), 004 cim 15 inflg
Cyclonic Flow Expected ?_//g Xf yes, avg, null angle__— degrees Lealt Check _ Post () g0 6 cofm g inHg
o B _ m 9 L M el as | e | oa | cwe |owen| o
qiy gbr A

1 8o 3y [alk s et L3k 32 o5 s l2ex 154 | 79 |79 |#§
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ey 13585 NE Whitaker Way
“:L ' Porfland, OR 97230

Phone (503) 255-5050
MONTROSE s 00

Glass Nozzle Measurements

Client: R/l se9C Ll 5
Facility Location: quHaw Qﬁ

Source: BL\ rl' Fq g ot
Sample Loeation: Inle

-

B\Shared files\Field\Data SheetsiMethod BMathod 5_PDX-v1,pdf

HORIZON ENGINEERING 16-5702

', Dnte.". H/’/}f{/!b 1 7 _ Probe 2~H  (g/5)Cp , F50H HearSet 254 °F
Test Method i 2 Post-Test Pitof Inspection C¥no change, D=damaged)
Concurrent Tesfing 0(1,:’)‘ 3 = ’304 Pitot Lk Rafe Pre:Hi O @ ’TPost () @’i)r
Run# 'L ’ in H20@jn H20 L Jah 0@ "
Operator A Support %L IF ALT-011 Nozde 5121 Oven(Y¢~-§ ] Ymp. Outlet f-3/}
Temperature, Ambient §0  (Ta) . §td TC (ID/°F) ¢ H “F Filter | 5¥ 717 HeatSet 250 °F
Moisture 9  Tdb —  Twh — Stack TC(DPF) L4 T2 Meter Bx 24 dH@ [ Fi727 X L9706
Press., Static (Pstaf} =% Press,, Bar (Ph) 20,1 Confinnity Check@ or | Meter Pretest: A4 ofm |§ inlig]
C'yclonicF]vafxpectctI? I\'f() If yes, ﬂv_g. null angle_ de'grees - A Leﬂk&cck Post: (Jj(){,?{;j cfn‘:ﬂ== inIfg
CA N = B B A I W A I B e e -
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Field Data Sheet

o4

13585 NE Whitaker Way
Portland, OR 97230
Phone (503) 2555050
Fax (503) 255-0505

Glass Nozzle Measurements

Client: BolS EYECIARS
Facilify Loeation: f'a,.u’ Loynd pa.
| Source: YRT FURRALE T

Sample Location: 1MLET -

Date [Lg{{6 1 — Probe L4  (g/s)Cp &G%LS HeatSet 5O  °F
Test Method &~ 2 - o  [Bastlest Pitot Inspection " (fCkmo changs, D=damagod)
Concurrent Testing OCG( 3 _ : Pitot Li Rate CPreHio @9 Post Q @ Y
Run# % in H20@in H20 Lo 0 @5 O @3
Operator <-4t Support ALT-011 Nozzle &7 it Oven Q%S| Tmp. Outlet =<0
Temperature, Ambient & [ (Ta) SATCA T L $Y. - Fie JEETH % HeatSet L$C °F
- e ¥ 99

Moisture % Tdb Twb

Stack TC (IDFF) -4 S

Meter Box L% dH@ FESRAS

Press., Static (Pstat) 0 %1 Press., Bar (Ph} 73 &\ " Continuity Cheek{() or | Meter Pretest: ©.00 G efm 1S inHg
Cyclonic Flow Txpected 2 AJC If yes, avg. null angle_—___ degrees Leak Check Post:__-gﬂl: efm .&’ inHg
T | e | e g i | e | e [T e [ Mo | | ot | oo
Nowr | min a5 at P DESRED |  AcTUAL P2 TR B I e Bl ey
o It 1¢ V6T | oM Mo 1At it |teolusy| b [8L |%C | 2
, v Ao 1% 31} o4y XAV B S FER T T | R B 1 4 ¥y | w
s 3| no LM | e | tes | L [ 9F[LMS| WY <y S L
i T 3. oo | oY | a6 | WYY WS R g0 ww |
I 1% obe | v31 | e | ve | 1hNe v S| al [gef ¢
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Field Data Sheet

2 otg

13585 NI Whitaler Way
Forfland, OR 97230
Phone (503) 255-5050
Fax (503) 255-0505

Gliss Nozzle Measurements

Client: TRHSEIE GUTS
Facility Location: PelRLind o

Sourcer WS T FURAUNCE TF
Sample Location: fACET

Date ¥/ 1¥( (w 1 - Probe 19 (/5 Cp 63638 HeatSef 150  °F
Test Method 2 - . Post-Test Pitot Inspection =10 change, Ddamaged)
. EECEY
Copeurrent Testing 00 & 3 p— ¢ Pitot Ll Rate Pre: Hi ¢ @ 5 Post Oy @ U{
Rm# Y in H20@in H20 Loy @ % el
Operator 347 Support ALT-011 M4 Nozzle &1V Oven &5 -5 { Imp. Outlet [~ 40
Temperatore, Ambient <\ (Ta) Std TC (ID/°F}_<=d 4L =V %JC {"{ Filter i/w ?f@ Heat Set V5= °F
Moisture Yy Tdb . Twh Stack TC (0°F) 27 Meter Box =% dH@ L FTLES Y O 995106
Press., Static (Pstat) - %\ Press., Bar (Ph) 3.} C‘ontmultyCheck@ or | Meter Pretest: 0404 efm L% inHy|
Cyclouic Flow Expected ?_AD If yes, avg, null angle_~— _degrees Leak Check Post:  {},(L07 cfm 8’ inHg
Troverss | Sampling Choek " Dey G Moot elooiy Fend | Orifive Prasemre ] Oeffios Presswre | STACK ] PROBE | OVEN | TMPINQER | METER | METER | Fuup
Foint Time Tine Reading nH2) inH20 H20 Filter Qutlet Ielet/Ave, Dutlet Vacuun
Number siin (2450 " {dPs) DESIRED ACTUAL ¥ F F F “F *F inHlg
dn () @H) iTsy [¢4:)) {T'o) {13} (Tm-iny |} (Tm-out) @)
o b L T O A:fi =
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w | e nA L g o5 a5y RGO R TR AN EY
b L] 4o 3y, o T | o vart v [ve o[ YR 19 [ §91 S
s L | 610 ivh i ) BRX 2] Lo [wwe| w9 (g js4 | S
u U | gte g 366 | 00 [ AR A g S WG] S8 el (R [ Yy
5 (o | 61O [MEAN [ OB | b e N9 | wb| e SU | F0 )€ §
v 4 | br4o (94" . V99 TR Y Syab |y OV a3t |[$C g0 | €9 45
w & ] bSO L e - Ol B Yol S BN A sv | ol Hs e jgq [ U
L ] pees fs gy | ody | A 36 [ree [uso sl dr et e | S
{ o ., ' . o
P B “@‘L‘ ﬁ:.)s.t_,, KLY AAG | e (5% |vst | vss| 4% | 27 | 97| S
» 5| F1e iTg 1% oY | YY [ A% | e [5YASY T 90 | 3t | Sis
R LD | Love | olt | e [ [V gy et Jed | ¢,
. -0 R | G [ b LU St Rse 4y P (96 | &
s o | F (67 632 | wd | M6 8o [Vl hey [ | de |96 (€Y [
w U law 1130 170 gy | 028 |54 |26 (el |2g0pfo | W7 97 (46| §
s | T B - B ‘

Notes:
B\Shared files\Field\Data SheetsiMelhod B\Melhod §_v2,pdf

L2z ¥
WL QYL

Chedk T A pagy

Lrem | 10445 nofizoN ENGINEERfG 16-5702




Field Data Sheet

3ol 4

13585 NE Whitaler Way
Poritand, OR 97230

A AN

Client: [ //ﬂlef’ C-'“’/Cffj
Facility Location: Pﬁf_hig\,?"w OR

HORIZON Plione (503) 255-5050 Source: ff Farm, s T- 7
Fax (503) 255-0505 Glass Nozzle Measurements Sample Location: I 4 /
Date =f /28 7 [ 1 7 _ Probe 2~4  (E/5)Cp ., £365 HeatSet 29 °F
TcstMeth;)’ﬂd L 4 2 ~ . q Post-Test Pitot Inspection @—mo change, D=damaged)
Conenrzent Testing ()¢3 | | 3 — ‘5(} Pitot Lk Rate Pre:Hi 0y @ 5. Post Q) @Cq
Rum# D , in H20(@in H20 Lo { @ G @f
Operator  }/W1  Support [5(_ M ALT-011 Nozzle3| 2. Oven() ¢4 Tmp. Qutlet L)
- Temperature, Ambient § | {Ta) Std TC (ID/°F) __{J JL h—}f Filter “‘TS( ';4"}\ Heat Set 1.9 °F
Moisture 11 Tdb - Twh - Stack TC (ID/°F) _ 14 ﬁ] Meter Box lde@ [ 79 f“t}" Y . Lf'cf(;’/(;
Press., Static (Pstat)-~ ,‘7]! Press., Bar (Pb) ‘)O i Continuity Check/’Dor Meter Pretest: 0_!)(,3(1 efm /% inHyg|
CyclonthlowExpected? / _ /"D M yes, avg. null angle =~ degrees LeakCh& _ Post; . 1()9(}, cfi ﬁ inHg
R B I P I v e e e i
@ (V) (@ 1) Amgp) Amlf:rn) Amh:m) M{"I"mi) A(]'Jll"]l:-our) )
{70 5iq T e "
7, 7 - - ~ | .
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8 |19 L M QU0 1oy | ™l (2 Jows |50 |45 | |4y
» 1 {430 140w | 0190 ..m L I Yl P O O R P O )
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o L0 200 270 LMY | 22 | 7 |10 250z 5|53 |83 | A7
o 6 1LD 21282 [0 | Lise | e V&5 (29 5o |03 |84 | bor
w5 |110 EAN A AT VT P A e IS A 2
u M| ) LS QU3 | ago |1 AT 250|250 T | g4y g
T (5 By opgg [0 | ] g3 [aso a5 Les o& [
T RN 219 gy Lodh |36 | o Jop fed |59 |88 |&s [
L Ll 100, b | OfME |29 1T er a0y |43 184
. | z’m 1, M [ o2 A gl o 56 2e| 0 57| s 4| B
g&afesdﬁ ld\‘:iq]’@hsf\Meth d S\Methad 5_v2 pif . IC} ‘!;” f

HORIZON ENGINEERING 16-5702




o dpfk
‘ . 42

Field Data Sheet

13585 NE Whitaker Way ‘ - Client: B, [yege Cliy

Portland, OR 97230 Facility Location: POI';-i-fg,e-; "Z;‘K

Phone (503) 255-5050 ) Sonrce: ]3/;1 'f/( Aﬁ Bipe € T, 71

———— Fax (503) 255-0505 Glass Noxzle Measurements Sample Location: \j}i ){f;

Date  LE{20{]E 1 — ‘ Probe 2. (g/8)Cp , %5 £3 HeatSet 250 °F
Test Method  * 178 2 - . Post-Test Pitot Inspection (NC=no change, D=damaged)
Cencurrent Testing 0 bl 3 - § SO Cf Pitot Lk Rate PreHi O @ J Post ® @ 4
Rm# in H20@in H20 Lo g @5 IR @ &

* Operator oot Swpprt B (K ALT-011 Nozzle B )9y Oven -4 Tmp, Outlet j ~ %/}
Temperature, Ambient _§/ (T4 } Std TC (I0F) _"JL_ ¥ wilter 1573 21D Heat Set 250 °F
Moisture 3 Tdb -~ Twb — Stk TCADPR) ) -4 &1 Mcter Box 2 5~ dH@ T2 7 Y Yof/{
Press., Static (Pstaf) --,';i i Press., Bar (Pb) 3‘:},( Continnity Check @ur ! Meter: Pretest: Q()E b . ofm /'Sh inHg;
Cytlomic Flow Expected 7_Jt7 M yes, ave, null angle__~_degrees Leak Check Post: 1), ) g g cfm 2 jnHg

Tememe | Sampbug Clock Dry Gus Meter Veloaity Head OrficaTrsmre | OribeoFresme | STACK | PROGE | OVEN | IMPINGER| METER | MEIER Pamp

Point Thue Tine Rending i H2) inH20 H20 - Filter Oullet Tnfel/Ayy. Outlet Vacmumm
Tumher min @41 cufl (4P5) DESIED ACTUAL F “F °F °F F F inHg
{8 (Vi) (@ {Is) Ip) {To) (Ti) (I'm-in) | (Tm-out} )

Amls: Amb: Amb: | Ammb; Amb: Amb:
_ s

2.0 wH Vot Lo et | e prolew | vh |4 |63
1240 22 seoboov Loug e [IW |2so e 156 |83 |93
12,40 228 909 Laolb et [ 12 |63 (290 Qe |58 |47 |83
150 240 iob aousd g | a2 |16 | Zapsh 56 |92 183

; 15,49 142 030 ozt | ogs Ve leralzen| 591 #4 |23
e 7 11 133 400 Jootag 05 L 1 Jig e i2sn) 60 |85 ¢
, 12, 2 144 5 0], 012 ‘%%ﬁqéwmw(a 164 [ Zsolago | 62 | §3 |8

a0t | (2772367 Toona [ode st e [0 jage [ 69 |94 [gh
b 10 [ 19 US| QIYY | ir3 | oy |I6L Ry 25|62 ey |
T 2 307 o B L | gt (163 {20 g0 | 55 VI8
N O N A P T O T OR e i Sy R e v
. o 115 006 [opey o | v \igg (250 |2 |78 | ¢4 |¢6
ol |14,20 VAR P | als) 12 | 0% |ige (2w laen | 98 |d8 | F7 |
WO 40 paq 01e o135 Lol | o D e e | B8 |8 | 5
KR oy L0 | LD Y b are (kg | 8612
e 8 LTl qo et Dol 02 Lo | g |3 les0 e |59 [ $0| 4
1, PHslalion . :

Z1

22

23

24

25
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Field Data Sheet
AV et o | vy ke, DA EGE
e e I R I v = e,
Date - A//Q(QH [ 1 " [erobe ® ~§' (g/s)Cp‘ﬁmatSetQSQ °F
zztzf:r‘:'::‘wfff‘\,iis D ompas  Eeeesll o e
Run# | in H20®in H20 _ To ¢y @D 7 (@ o
Operatov 199 Support  ~— ALT-011  NomdeFF OO Ovenb2(34 % mp. Oullet L -LH{>
Temperature, Ambient Ta)  —— Std TC {ID/°F) ) e TP e (5195 HeatSet 22 573 °F
Moisture 5% ~ Tdb J3{3  Twb /LY Stk TCDPR & Meter Box 4 dH@ [LEREH v (9750
Press., Static (Pstaf) »/  Press., Bar (Ph) -4 -5 Com‘inuityChcclc@rl Meter Pretest: €% d3 ¢ cfm /&' infig
Cyelonic Flow Expocted ?_lfyes, avg. aull angle degrees Leak Check SE&&={rmtar—sd _@Lg om ]| 7 inHg
| (a5t T o8 |z 15 ol Pt 4
.o ASLRGS] T4 MH 2.2 |jonlasyi2es o x| 7261 ] 4
. |ac QL4 ‘LHD Ll 12,8630 2.3 [/123053046 160 | 7Y 6T 4
. |30 G185 =11 L1818 |5t |286i2se| 5718 14| 4
. |4Ho B 6 iDL 1. b llolsyby5e] 70167 <
s {v RT3 1,09 |L4ssa 1.4 |k |20 85056 72.170] 3.5
. &0 A3 8 [0 |IHSSA LS 1148 1253343 573 |68 | 66 3
R 0047 |p0b | T10(],97 (6] 24718445 64| 3| 5
. |80 005.960 |05 [oB08] D1 /741250260 52| Y] &3] 2.5~
1490 iolo 91 |05 L8084 LR\ |1771&0| 4 S| €51z | Z
o |ibo 5. 215,05 8684 . &) |i172)254|abs| 54|63 2] 2
e 0326 Bos |09 [ BoBH 80 (SHaD R 51 |63 |z |2
- |1ap b5 |05 |.8684]. 8o |14 | 2258|852 || bz| 2
42, | 130 1630. 41505 |, BosH -F@’I (75180255152 |69 |61 | 2.
THIE 35 31005 [ 824] .81 |18 |26 x4l |54 | & |2 | 2
(o 15D 16%0.200 | 05 |.2684] &1 |i8tl2wlaet |54 |6k |62] 2
fd|ied (64 5 695100 | 8684 &1 18] |3 |He|s4 |65 62| T
W3 |11 (041185 o5 LACBYH (B |1t R3[| %352 | bfp |t | 2.
NANE S 1S [0 b |0 B 471|157 2 L5751 |64 162 ]
2 G |10 10l 6 380,07 11158 || |WYRs2l258| ST [Cb |23
.5 |90 (066 ipo|, 6T 11138 LU (I (257 |asy| 52 |67 [6b] 3
(210 7y 7400 LB U 73 253lHEs2 | k2] 2
SHEYY (071565 w4t 1V |8ty 573] 6B 65| S
LR |30 162 A 985 10 1631 1l |[T] D525 |53 |68 || 5
S IMINEYY 87 5| 0 (163 Vb 14575 B8 |51 b 2| 3
L1 a5V 10906 195 | o (0 |36 1:& /48R3 b7 52 161 16713

Nﬂf@o @ A 100w \LS@!B 50
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13585 NE Whitaker Way

)
e | Portland, OR 97230
A Phone (503) 255-5050
MON I RO.SE

JFax {503) 255-0505

et

Glass Nozzle Measurements

Client: ﬁ'wﬁ A €g/é
Facnht) Location: !9 Cﬁé\

Source: (DL L‘ E"d’ T“‘7
Sample Loeation:  ¢r—gef 2 T

Dae ﬁ{ IQ\(DHT/) 1 - Probe 3 — (2/5)Cp 8 377 & HeatSet QoD °F
Test Method apED 5 2 - Post-Test Pitot Inspeetion /27 (4C-mo chimge, Dedamnged)
Concurrent Testing 5225 -3 I?E Pitot Lk Rafe Pre: Hi 0.2 @ |APost L @
Run# {{_~| in H20@in H20 Lyya j2  Jaly
Operator &~ Support —_ ALT-011 Nozzle S —(» 2% Ovenga z4fimp. Outlet L ~— %¢)
Temperature, Ambiont (Ta) — StTC (IDPF) (5 e / Tiler [ 4y & 759 . Heat Set 7 5 () °F
Moisture D rdy (5D Twh { AL Stack TC(DPF)_ LA Meter Box dH@ | 3K “~F Y, T &l
Press., Static (Pstat) , .- Press., Bar (Pb) 3, 9 Conti nutyCheckC)o ! Meter Pretest: ().~ cfm g5 " inHg
ki “"“,ff p A lf’,i“l'f": R e s o SO TR T {7
o || oo S e | e “iiéé’” slale e | a) m
W“’" G o ey
3 |20 | |itstor” Ll 1A 1.8 13R85l sa 6] | 8335
.3 |70 HHL33O |o T L1958 1 T |36 RSssayH S 169 | &4 4
4280 & 945 o1t [1h19380) - 8 1137049 ksl 45 76164 | ¢
- L5 290 (126 370 [ 1016561 1l |j5pbs7laso 47 17 716t | #
I Le [30e] ¥ H%‘%J‘-IOS’@O@ 1304 103 702t [Rst [ HY (1165 3
67 S(O “3?,730 wOZ asgél 13"3 D—quj_(?/ »25_? -j_O (OO 6,6 [ e
& 320 14 2.230 (007 [L445] 1L 17025324850 |67 &57] =3 e
19 |3%0 148 400 666 |18 38 | 168 248]kN 44 (6T el 3
| A0 |36 (153 885 |06 [,91849] .98 |IsSlatzrsy |48 |9 65| 3
| ol 250 11539.395 [0~ {L14s] ], 1 9Tes9 0| 47 |66 (651 3
O ulz |3ko 165.070 et L9784 .98 14325212897 | 68«5 3
. |370 U T0180 | 0l 184 .98 [152|351[250 |47 |68 |65 |3
oAl |380 T 235 |, ps” | Srd | B |73 12521258] 4% |68 |67 | 3
Ao | 370 N840 |05 B8l 8 119125224 | S0 [ e8 |9 3.
,/37 1 40& 80:24 “8’:3100 s Ol ;Q78'{ pqg [8?,;157& QC—’% 50 fdg C:Ht 3
BT 1191.530] 06 A1E% 98 173 s 2% 49 |67 |65 |3
NANED n U A85| 0% |1 e .4 154351 B3| 4 | T2 | | 4
w6 430 203,570 0|1 4616 4 /48 2501093149 |15 |&e | 2
.= | Heo (210,180,090 [L4E16|L Y 136 B57186214T 713 €8 |3
ot |HSD (216,79 o0l | o9 .98 120 842299 (4 |74 |[68] 3
Ly B3 [Heo 1222 5570005 | Bl5H 81 |HUSPSLRA|SO |79167 | 3
L2 Y70 12277900 O | bs23) - 65| §Y (33350 |73 (6713
Fe|YELID fﬁ“?ﬁ’:%? 07 [ 1HT] 1€ [177|7B25050 [12|7 (] 3
ot [ (190 9,6“4’@« 2107 | 0% | %0 1.2 |1bY]| 249749 19 7b 19 3
TS 3 |S560 Loysel | L2 Y L 1512999549 157 3
Notes: K 224947 Ponsed PO Plows '

BiShared files\Field\Data Sheets\Metho

539(3 od
T s

 Leslgpet Pz zi M4
Conk.do un&

Plow @ 02 whigs crmebfiel
& I3 5 MNH&IW
. 5‘5’ 1N\WQ““‘U

-B7p2

;@

y 1




Field Data Sheet
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MON T ROSE

13585 NE Whitaker Way
Portland, OR 97230
Phone {503} 255-5050
Fax (503) 255-0505

v A7 1T

\
ot

Glass Nozzle Measurements

Client: ﬁu[{j@ %ﬂe

Facility Location: ch ri—{f,_

A X

Source 05(-}"&-{—' [ 7
ot

Sample Location:

Probe Z&(g/s)Cp 8375 HeatSet 2 20 °F -

4y 7¢

Test Method DI 2 j — Post-Test Pifot Inspeetion  AZ> (NC=no change, D=damaged)
Concurrent Testing ____fiens 5 3 S 735 Pitot Lk Rate Pre: Hi O@Qrostg @ &
2""# Rge N a4 ALT-011 h:HZO@;Hmé” 55 c sﬁm zjs?g;'f
T::;t?:turc, Ambiemsuppm Ta ’w $td'TC F“——— W 11::;:::& 2 ol ant(s) fﬂet °F
Moisture 25" Tdb [(.3)0 Twhfeh (J StackTg]?rmzlt% Meter BM%3 ?;;f@{? [ 4894 Y,?%QIBE’C?
Press,, Static (Pstat) 2~ Press., Bar (Ph) 977, | Conl‘inuiinhec@prl Meter Pretestg 000 cfm  oR () inlig
e [ Tl;f;;;‘if% “i:;’;%‘r“ fhe
2 AN O T e
. 1510 Wy ligstateo7 [ 149 | 11 1% [354980 1 [ 7572 | =
. 1880 |5 |[FoF ol | .0b |log]).0 (14375625749 |75 72| =
. 1530 b 1268 03Y] .05 | .86 | .86 ||38/750259 49 [7¢|0T] 2
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. |580l 1 (394270 ] .05 | 28 | .38 VWh=l75! 0%y ‘m Z12 >
. |50 19 |1794.557 | .05 | &8 | .88 [1BL|7559951 e | 72 69] =
18], |eod 1304 /7] o4 | Tl | T 1750000l H 9 77 Lg| o=
w0 ] | 120.345) .05 | 8¢ | .39 |11Y|sdTlug |1zl &
n |0 10 |48 ltwd| o5 | 38 | .28 126|250 a1 2| 701 =
. 630 a {131y poH o4 | .1 | a1 {17335 va 72171 = |
w60 | % |[21719%].05 | g2 | . g2 |1#Y|2d25Y 9|7/ &9 =
e jS0 | 122 iz | 05 | .88 | .32 IM|158758 99| 7 |61 =
W (@66 | & 1220613 | 07 | 1#Y] 1.7 [TH0|7536d 49T | =
BT S 11220152 | e 1 [1-29 | .2 {29075 Y912 |71 =
. (680 1Y |13y 246 | 0% | v/ [I-Y zs|7q Y211 2
o 0% 1371192 .07 | 124 (-2 1220474751 2| =
. 100 & — 0% 1M LY 1BHeBless Y9 72170 | =
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Field Data Sheet
13585 NE Whitaker Way Clicnt: Lseywé
- Porfland, OR 97230 {‘7@ 6 N\ Facility Location: 0?90‘:‘2’7;‘/3} 0#“/{
¢ Phone (503) 255-5050 Q@‘a\ _ Souree: bﬂq
MON i RObE Tax (503) 255-0505 Glass Nozzle Measurements Sample Location: o 2&%” ‘T'ﬁ?
Date %/9‘7/[@ 1 — Probe 3£ (g/5)Cp « (F3 75 Heat Set 250 °F
Test Method /?i) t& g‘“ 2 - Post-Test Pitot Inspection M(}\]&mg change, Dedamaged)
Concurrent Testing f}aﬂ%{ % 3 Q 735 Pitot Lk Rate Pre: Hi @2 Post @ &
Run# f, ~| in H20@in K20 Lo & @ % @7
Operator %5 Support -.I_?_ f’{' ALT-011 Nozale .5 —~(, %5 Ovengarz 4 q1mp. Outlet T — il
Temperature, Ambient ™= (Ta) = Std TC (0P (p 55" Filter {15 37757 HeatSet 25¢) °F
Moisture 227 Tdb ] 22 Twb— ] () Stk TCDFR) G 5 Meter Box 3 di@ [ EHGBY  vEHL=FT .959l50
Press,, Static (Pstaf) A Press., Bar (PE')gOJ " Ceontinnity Check@m‘ ] Meter Pretest:J ) { cfm ((.r; “ jnHg
Cyelonic Flow Expected ? A If yes, avg. null angle™™  deprees Feak Check Post: , 0045 c_fm_f ,” inHg
vl Rl I v ol el B T il el vl Il Rl
Number min (24 he} enlt (dPs) DESIRED - ACTUAL °F °F °F °F °F “F inHg
w - ' B SR LT o e o ey A
L T60] 2 [B91.%5l| .0b |1.06 | |4 iBHFo28g56 [T [70
. (10| [1341.201) .05 | 38| 38 133/ 25815/ 12|
. 80 7 [ o2 b1t | .06 |[o | 1] |1aH75l| M8 53 |72 K
. [1G0] 9 [[H57289 .05 | .39 | 88 170 P1|%11%5 (13| 7/
, 800 g [(Yizeo]| .05 | 43| 24 |13l [7537%| 51|12 |67
« Boro [ MIL.T34 | o4 | U | ] {17795 B0| THH T
. (B0 10 sl | 08 | -F% | .29 115|514 S | 7L LS
L 1830 (7 | (199444 | .05 | 3% | 5% |[1§ [755|7bo|=] |13 |70

RER (485022 .01 | .1 | AL |/17@1€151 (7Y |71

TRVATHIEI A QAN RUT IV ARTORY AN IV AT (R RNTRVTSY

o 18So| [ Yzsb01 | 0D | 98 | 89 |Ido |75 757 S |72| 7|
w180 [ (9518 | 65 | 9% | 2% 120720790 9 (11 |73
. 87019 (149U | ob | [0k | (4 W&ll7eds4d 4411473
. |88ol 8 |Meszul | Db | 0o )| 179175305350 (1Y |13
. 187017 (Mol 4] o6 | 28] 1.1 11285t 3Y150 |7< |64
. |00 b |{Y%M12] 05 .89 | .98 |78 J<h|256 50 |75 | 7Y
o 910 S [M12571 1 67 [ ][99 | -7 73 219?50 |76| 75
. 920 | Y | . Sz5| 01 | )M | [ F 153317500950 |17 [ 74
. 13012 11184813 | .0b | ae™ T %e 2929|7751 [T |75
. 740 | & [ IY81 250 | 0% | .21 1.Y 135 |759758|51 1776
. |350 | | L

a |760

. |70

. [FPo

okl 170

23

Notes:
BiaShared files\Fleld\Data Sheets\Melhod S\Methed 5_PDX~.pdf ' C
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47

MOMN FROSE

13585 NE Whitaker Way
Poriland, OR 97230
Phone {503) 255-5050
Fax (503) 255-0505

Gluss Nozzle Measurements

e FIZTIE

1 —

o

Client: /=

Facility Location: %’o%ﬁr\)ﬁt

Sonurce: OD—-“"W!‘?
F}

Sample Location: |

Probe % ~o {(z/5) Cp 3373 Heat Set Z5¢) °F

Test Method OD@& 5’- 2 - Post-Test Pitot Inspection Nﬁ (NC=no change, D=damaged}
Concurreat Testing ym 3 ;E i 3 5 [Pitot Lk Rate - Pre Hi O @5_l’osf ﬁ @ X3 i
Rm# 2L in H2O@jin H20 L~ 7 O @%Fs
Operator §2%  Suppart A ALT-011 Nozale S éa3<E Oven(2¢ 8 ¥ mp, Outler "L =&f |
Temperature, Ambient (Ta) Std TC (ID#F) [ P~ Filter #5875 ™1 Heat Set 250 °F
Molsture § %,  Tdb -~ Twb ~— Stack TC (ID/°F) & 5 Meter Box %, aH@ [, BHE 4 Y 49150

Press., Static (Pstat) ~1

Press, Bar (P) 2 0, |

‘ ContmmtyChetk@ )

Meter b Pretest: QvOgyLefm 29 H* inHg

BiAShared files\FieldiData Sha

ete\Malhod B\Melhod 5_POX-v{,pdf

ci"’“‘““ e e R Ls:izf““?;mmﬁ”&iim AT
(7:301498% 115 | .03 |.59¢7| .83 [l %2"‘2#2% yiBrsIN

| 493.665 |.03 |.524¢7| .52 1322572835 |75 7] | |

. |ao 4T 1. 465 | w03 |.s2¢7| .52 |14$2]250R6% |SE |15 |7) | /

. |36 S01.3451.03 [.5247] .53 |ISG|22)24 |57 |79 (73| |

. |40 505220 .04 |L6TFL] .70 |4 2522 |59 |80 [157| 2

; 50 S9.865 .03 [ s247|.52 [16512511251| 60 |8 1T7L] 2=

‘ 6O S13 825 .04 |,LT7 .50 143353 |2¢L| 55|18 | 7L | 2

] 70 S18.H430 e 06 _|).04%|l. 0 list |2s2las8| 5917410 2

; 8o S33 380 |+ 06 |1.o%7| 1.0 |18 Fs1AYISE |77 |75 2

! 0 529 580,08 |1.3%2|1.<4 177|255 1257157180 |171 3

w | loo 536200 .08 [L3%2| .Y |18l 2482475 7|80 |75 >

o 1o SH2 1957\, 09 [1.57%| /.5 (178 2% 1252 |5C |1 {15 3

o 120 SY9 4D .09 |15 1. 7 1554 Tv2|Ss |18 1751 3

2 [130 55 6.9101.69 |1.574l| ("6 /6o |255 | |55 |79 (761 3

n |10 3,505 1,68 liadel| |\ 94 [/77(253(%2]53 |17 (74| 3

40 |150 310 265 (.08 1,392 (.4 18520 (258|572 | TR [757| 3

4 |{eo ST 880|077 liazw| .2 |12 251|294 5318 73] B

8 110 38200 a0 [10080 . O ||8F|Z6b[260|T3 |17 (73|13

<1 _|180 586, 4851.05 |.84s2| .8Y |11(|24|240| 53| 77| 72| 2

o140 §98. 610104 |6\ L1 1591257106453 | 1b]| 73| 2

S 1260 S598.1LS|e 63 |, 5360 .53 |49\ 20m|2443|53 | 15|71 | Z_ |,

a__|210 02 095163 |.Tl63| .52 |l62|2502¢s15% |74 |73] =— |

3 |azo 1665 950002, 1-3329| . 33 1752551246 |5% |73 [70]| |

2 |a30 OB 93510 2 1.3329] .33 | 181124825857+ |71 |76]

G 240 L. RAOe0R | Hagy|, 50 |1811255\25¢53 |10 70| |

s | |380 615, 13004 |£765 | 68 |[151252(24] |57 2|72 €9 ]

Notes:

HORIZON ENGINEERING 16-5702
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377

Field Data Sheet
‘ja T e

vONTROsE BB | QR e

7] , = e ‘:;if’migi:;f:‘ gEfias 350 X

zzjcﬁt:iresm.g m?{fﬁ = 3 T— 735 PitotZkRI;te - Pre: Hi Q(‘ @ ;Posi,f)@f%,}

Run# 7). in H20G@in H20 Ldaz O el
"""" Operator £ "f’“ Support P ALT-011 Nozzle & —( 35 Ovensgrg-’fdﬂmp.Ouﬂet_'[wlﬂ-{m

N e o

Press., Static (Pstat) » =~ Press.,, Bar (Pb) %), Continuity Check (TJor | Meter Pretest,g) & cfm M2 % inHyg

Cyclomcmempecled? _-M_If)es avg. null angle ""(Iegrees Leak Check Post: ._Q:.’.f_;:. ol “nHg

A ) £20.265 .63 _|-5182) 572 |152]28b|260| 51|70 | L]/

.3 1270 L34, 198 o2 |eSSW| S |11 252|294 52 |70 L8| |

.4 1280 e1B.,230 |03 |.550k| .56 ||Ho| 251265152 |11 |65 !

. 5 |aso 632,210 09 || 0 120253124 571U (L] 2.
5Lk |300 3. 04D O LS| Lo |IST1253124/ 5) | T1|é5| 2
B REET 42 585,08 (1,481 149 (112|242 5173068 3
1 8 (320 42,170 005 |, 8881 88 [113|Z53 | es315 |21 | 68| 2-

. 9 | 330 54.380|, 065 |.8837 . 88 | 112254 84571 | 7] |69] 2

| 340 51.5751 005 [ 1,641 G |52\ 952263\ 51 |72]68 | 3

350 Clo 6,620 , O | 1,647 t. o [150|253|12%157 |72 68| 3
360 12.71251 .08 | 1,24 1.4 |/422472574|57) | 72|¢8| 3
. |870 B0, 35| ,0Q | 1422 1,71 | 13b6l2st 241 51 172168 <
s V]| 380 (9%7.ng o0 A |1THH 1.7 1[30|25( |25 571 72..(;8 3
w 10390 (94,9301 09 1637 1. b |IS3Ts5824%51 5711131673
b 4eo ] M0 2.000 .08 [LH2 Lo | p8l2sz| 20 ST | 67] 3
- | 8 |40 76 8.6451,0 6 [ 10555 1. | [Tz 2¥3 52 U [bbl 2
7l 1420 V47000 0 (| Losss| (| [[T7)288)75% |57 71677 2.
s 6430 120,110 6 073 |, 5%2| 5911025229452 7|6 |

. F 440 124145 e 673 |15530] L 55 [I4STASTI2L | 572] 6T | 6| ¢
b 4 |4Yse 728, 160|667 | 3772 :37 |132250|269 52| 6T\ 66] /
o 240 131,385 «ORQ |32 39 |1051251|250|T 3| 68|l | ¢
e i 934 130]:02 [, 34|, 29 |103|A57|269 |51 (67|66 |
%’8 . 4 [HBe Eé%'—i% 0 [ ESE |1 b8|951 757 50| b1 64 |
ekl U490 1Yy 910 | .0€ | 142 | LU |177]990/769( S | | b7]6Y| |
M9, 2| s00 To1 wgs| .67 | 1.94] 1.9 |[14|Z\ K45 |70 |6Y] T

Notes: %WBH" f%t E«%lﬁwd&w% ~OT it l(mwg /.4

,B‘Shrd”w‘mw“M[hds\wdmxwdf Prek wp@ 717 — 334?"’”#@%&3@&&&%’2%61657@

, agw{-s to Ruw @ -88 268 4
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Field Data Sheet
: 13585 NE Whitaker Way Clicnt: Butl€ @ &f

&N o S vt P23 o€
MONEROSE Fax (503) 255-0505 Glass Noz Sample Loeation: _ g-t7¢ 77 7
TR IATE 1 — Probe 2~C (e/5)Cp. G 37 HemtSet 2650 °F
Test Metlind OIDEG 2 ~ Post-Test Pitot Inspection A" (NC-no change, D=damaged)-
Concurren t Testing [2excr 4 3 L F735 Pitot Lk Rate Pre:Hi O @5 Post (3 @dw 2|/ T
——y in H20@in H20 e @7 & @
Operator ¥20>  Support vq.-jqr ALT-011 oy Nozale 5~ (335 Oven *Ll3{Imp, OutletI—"Ef‘f;F‘
T Z;;/“‘ ‘T.l EE RGO A R e
Press., Static (Ptt) -.'L Press., B r(Pb) 50.1 Continuity Cheek (T Jor | Meter Pretest:, 4+ eim 20 inHg
.3 |sl0 16%0bb | .o | /.06 | |.] |I51 3‘{7%}69 1 |70 7
Y [zz0 ToY 3y | .0l | #6621 [ 13917251|P0| 53] 71 |Lb] 2
S 4P 702U .05 | 94| .94 [123[FsH65 |53 70|69 |
. b [5Yo 175520 |, 06 | (.06 | .| |[Y]353?57|52 |70 |0?| 2
.7 |550 | 181.355| 05 | .AY | a4 [ivlvqo4 2y 72|71 | =
.2 |lsbo|  [1eb.12l] .04 | 2k | 16 [[392532915Y | 68| 66| |
9 |670 141(.577] .05 | “14 1 .94 128253214 c3|CT|es | 2
RIST W24 01| .15 | .16 195125290895 [10 |68 | |
ieqe | [0 |04 | 75 | 1511875081951 | bT]66| |
o 3| boo 306.151 | .03 |55k [S154 |/03]| 90|75 50|69 |65 1
" Lo G10 94| .02 | .51 | .59 |l05|218777 116965 | {
A Lo Y15 (8% .0% | 58| .59 |[12|F50756] 49 |67 |65 /
A9 | B30 619342 ,0Y | .75 | .75 112248959 Y167 |66] |
w9 | bYo 821.795| .02 | .68 | .5% |[[1|9552b0| Y5 |6X |67 [
. € |bso R74.497| .02 | .8 | .58 |17 759298 14167 164]
1 |bbo 232614 | 04 |0 | -Tb 121 (850255 1€ |1y |b5| |
. b | b7o Bhb. 25| .04 | b | 16129731718 49 | b7 4] |
S [6go B2 obb| 05| A1 | .24 [I%1|753758| 49|68 |blo| 5~
LY 1670 YT | 05| aU | a4 [13{|259750| YT R 6|
.3 |[Too €52 17| .06 | Y| 1.1 [130|21]75Y] 19|62 63| > |
, % |70 CATe4| .06 | |14 ] (| 121250249 78 |L3|65| >
1 |[720 CoY byl | .07 | 22| -2 1321354250 YT | L% |32 =
s | F30 B10.95Y| 08 | (-5f]| |-2 |1%] 72039 149|961 B
L & | 740 8TRLT11 | . 07 f%? [3 l12H2s4p581 49 [ LA | e8] 2 |
3 [1s0 $%2 904 .6l | |4 ]| [.] |1Zo|d5l349|s0|bg|bY| =
Notes : ’

BAShared files\Field\Data Shests\Method SMethod 5_PDX-v1.pdf
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Field Data Sheet

50

13585 NE Whitaler Way
Portland, OR 97230
Plone (503) 255-5050

MO N T RO,S L Fax (503) 255-0505

3 Péa\'é\'

Glass Nozzle \{easnremems

Client: By llsey e 6 lass
Faeility Location: éﬂar‘f‘%’ ()R

Source: @L)«E" ;
7 engile i

Sample Location:

Date "ff?@/”ﬁ 1 e Probe 3 @ (2/9)Cp. JF7S4  Heat St XF  °F
Test Method @] D E a 5 2 — Post-Test Pitot Inspection ~ (NC=no change, D=damaged)
Concurrent Testing Eg\j,(’ 3 e 3 523 5 Pitot Lk Rate Pre:fli & @ 5 Post b@ 3
Run# 22, in H20@in H20 LalZ@7 Bs |
Operator %‘5 Support D"’H’ ALT-011 Nozzle _“;63_; Oven 5 3% Imp, Outtet,] ~—%
Temperature, Ambient = (Ta) —— Std TC (ID/F) ery_ GA. f Y Filter |5 & 77 Heat Set ol b5(? °F
Moisture %’V Tdb  ~ Twb — Stack TC (ID/F) Meter Box -dH@ fg 88ﬁ 9 il gﬁ
Press., Static (Pstaf) » A Press,Bar (Pb) 44 { Continuity Check{ 1 Jor | Meter Pretest: , (03] cofm 2P inHg
Cyelonic Flow Expected ?_AS AL If yes, avg, null angle_— __degrees T.eal: Check Post: ,HC ‘?’ efm <%  inHg
Troverse | Swnpling Closts Dry Gas Mater Velosiy Hord | Ofifio Prosswrs | Grifios Presswrs | STACE | PROBE | OVEN | IMPINGER| BIETER | METEE Pomp
’ Polnt Tims Time Rending in H2} inH2O H0 Fitter Outder Inlet/Ave. | Outlet Vacuum
Ninmber min {24 ht} eaft {dPs} DESED ACTUAL °F 'F °F °F °F T inlig
L1} fm) @ (T8 I (T'ed T (Tm-in) | {Tmrout) £
%%%’L Anib: Ami_  Amb; A:f—- ) AnL Amb: ]
W0 289631 | .06 | 115 | 1.1 3852550 6% |67
770 392 | 05 | 94 |.aY_|i1#] 219|217 50 6% |7
760 900 68| .05 | a4 | .94 2525Y|719| F0 |65 |67

190 Aop.0b | oY

1

151950381 51 |63 |67

qi .s4z| .oY

a7

14 |#50|760|51 |61 |65

R Ub YY1 .03

11
17
%

LG8

(03|72 S F b1 |66

290 ago 104 |, 0Y

1

17

L 1754075753 |67 | B

&30 175. 6] | . 0%

. 5%

58

113 0%|7 17152 | 61|65

gef:g_QgQAqd\-x‘

1
2
El
Kl
: Boo
§
7
B
2

2o 1971.841| .0%

5%

=

e

06PN HO5E (LT | M

. |950 %% 6| | .03

53

5%

(0712527545 2 | blp |63

.| B0 BT Pl .08 | 29| 3T |03 75753 |61 b5
. (870 aUur 19%] 0% | <1 | .¢8 1651751129 |53 |67 |6
. | 880 a4s Y17l 02 | .52 .42 12! 1721\ o5l|s5 |08 |67

.« | 890 A9 po% | .07

56

6%

24|9515% |63 | b1

/12

s |gope 45%571b2 .62

5B

5% U

N2 | PS5HMS |1 b7

« 1910 151941\ .04

17

190358751 55|69 | L2

. |20 2. 7% | 0%

Al

7955 || Ho | 6% | 6T

. |930 467 192 | .0b

[F

11196376056 | L3 |67

. |9Yo 9M2.814| .0f

[- 2

71|70

—

. 1980

—

0 et sl B ol el il

1181751 | 218151

— VN g [NV R8T =

111.1%9

21 c?é&

24

25

Notes:
BASharsd filas\FieldiDate Sheets\Method SMethed 5_PDXA1pdf -
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Tield Data Sheet

51

13585 NE Whitaker Way
Portland, OR 97230
... Plone (503) 255-5050
Fax (503) 255-0505

AN RUSLITY SERVICES

Glass Nozzle Measurements

Client: [ Ldlg ey o
Facility Location: {;)512_)\-1\, IL*NC‘.)
Source: "= 7 a‘lf\ﬂl‘/&.‘hﬁ—’
Sample Location: 12(_; s} ?C

Date <7 JadEA {11 1 — Probe B - (@/8)Cp, %374 HeatSet 2 5% °F

Test Method Cf o), 5 2 — Post-Test Pitot Inspection /Vc':/ (NC=na change, Di=damaged)
Concarrent Testing Y oy 3 ;“ 3 } 33 - Pitot Lk Rate Pre: Hi O @&Post & @ (-

Run# 2, e in F20@in H20 Lo @ ey
Operator {24 Support § J& My ALT-011 Nozzle £, 25 OvenC;.;b)‘-f’:fImp Ountlet Jh-=HCY M - 2
Temperature, Amhbient (Ta) {5 Std TC (D F) - < Filter / & "7 4, <} Teat Set @530 °F
Moisture % % Tdb ~ Twb — Stack TC{IDFF)_ L © Meter Box 73 dH@ B Y 5% ]5(3

Press, Static (Pstat) , | __ Press., Bar (Ph) an,) c.mtmunyCheckCgrl Meter |, (0 2 7T Pretestid , 00 fm !:»1 “inp
R it % o f;; o
880 1B6 | o7 1391 1,2 [Tk sfaf;“zﬁim““&;u /!“*f*“? 7.
: (o [Iadff86 380 | 07 |3 1.3 13 2491261 | 65 2070
b el 1P 1992 SUD |04 a7 | T I3 [0 | 2gu| L TITL
b so PEMRRT zasl0d veed | 253 kel lsg [1HRZ]
e | Ho [062.050 |04 W38 |, 12 |js3Rss|as2s 7 75|71 | |
L |so 1006 6860 ||O1H] LI [e2asd 8 ss77 (7212 |
e Nl 1012.370 (o604 [s1156| 11 [156]284457| 58 |86°174] |
JT0 | Q1017065 | o064 [ TTOTY| 2770 [I4298)2449( 55 |B) |75 1
Sl Fate e} Koo | o041, 7074] T 188151R62 | (0|80 |25 [
|40 1026230 w05 |81 Bb 1% Rsbl4] 6018Z] 70| /.
o |1b0 631 B9 | 20 ai%% 86 |87 ASHL71 58 (52|77 §
SR ARY) 036605 | 0l HoUE A\ [ Frfas|2 9259 | 78Tl 2
2 120 (042,390 |e fp |[LOVVR] \ U [16d [RSUAES|SBI77105 | 7 -
02 130 1048, 200 [o07] (12363 1, T 1% [ 25519457 |17 [ sT T
TG 1b5Y. 225 |06 [1:0436] 1. O |(g72stlae | se |90 78] 2
slo |18 [059.205].06 [1.630%] 1. \TSRBI29 54 b 72| 2.
G [ ilot (6b5,306]e05 |80 B89 1915 |ats] 5575101 [ 2.
ng- | 170 {010,085 05 [+8610] o Rlo| 189|850 1248 5 | 2511 | 2
3 7 189 b T16u 25] w65 gy, B L |[kpe 268l5g |74 [71 | 2.
T P 140 [ i oUS| O 1 [A12T 13 49253l 59 | 74|72 3
» 3 200 1087350 0 03583 | v6.5 l1sBs329| 58| 76 [72] 1
4 |2g0 (0L 350| sOR|3778| , 37 13704923 |59 73 171 | /
» 2 230 07 4.550] » 0213711 3 1iz7 25295973 70] /
KA |22 1230 (097 7855] .0 | [1895] 1S [[aSlaselag 5 (7390 ] 4
Hi 1 240 07851 01 |w1980] 20|t00|20psa ez |10 [T ] ] -
5] 250 [101980) oa8 [#9398] .43 13512823 ] €1 |73 |72] [
Notes: ' —-wr—-v—‘; .05"@' "

B\Shared files\Field\Data Sheets\Method 5\Method 5_PDX-v1.pdf
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2 [ %5 T‘ce_%ﬁk( 4’ a;? Jror

PC

Field Data Sheet
A 73585 NE Whiraker Way £ fent:  [9( {(?@IE
l‘\ Portland, 0R9t7230 Y ‘366 6\‘ Faci[ityLof::ig;: LP?("‘]‘?,@,i- Wi{
Phone (503) 255-5050 @1‘&@\ Souirees T+ 7 ot
ﬁ‘%ﬁ,tp“m }SF Fax (503) 255-0505 Glass Nozzle Measurements Sample Loeation:  ~ }wj?]”d(‘:’f_
Date (28 (1l 1 = Probe 3~z (g/5)Cp A4FH HeatSet Q50 °F
Test Method oDEa, 5 2 o Post-Test Pitot Inspection  /¥{s  (NC=no change, D=damaged)
Concurrent Testin, ﬁ; }\%‘é—fi; 3 Y jtot Lk Rate re: Hi Q@G ost @
Run# 2 : S5 ;thZO@intHZO - fo Ci’@_gj ;ﬁmg e
Operator  f T Support "F—r! My’ ALT-011 Nozle (o _3.5 Oven(; ) 349 Imp. Outlet GZ/ -7}
Temperature, Ambient (Ta) 6:_‘} Std TC (ID!"F_}W@ Filter [5£ =7 H Heat Set 2 5¢3 °F
Moisture g;ﬂ}frdh -~  Twh - Stack TC (IDFF)_Er3 Meter Box =7 dH@ [ RHR4 Y 77{ 500
Press., Static (Pstaf) , L Press, Bar (Pb) £ i ConhnmtyCI:eclOorl Meter -_Pretest:chw"f efm J£5% inHg
Cyclomc Flow ]]xpected ? _&Ifyes ayg. null angle “—degrees Leal Check _Pust: .(I:'i;-' om & i intig
SR o R e e e
@ o). R N =~ e rray e B
200 |21 1N\ 270l 03 | 5661 5T 122857206 58| 77111 | /
270 1123301,0 3 |.S5667 S |j 2624 248) 5% |75 |7 | |
980 157 370[e O |14 ;z‘;‘*j" 120251 25| 8| 1|75 !
296 U@ .1301 603 |8Tod] 5 L2526l 601 76| 751 |
- 1900 N 28045 003 [S508] w55 1920251 240 | oty | 15174 1
713 H28 135 | ot | 6729] L 4 | 180255 208] LOI75| 72 /
1320 (032 7606] p0357| ,BSIS] & BTl 2% 57| 757\ 72| 2.
330 137830 06 | LAl 1 O |29 361 5| 7517 | <
340 43 4357, Ole [ Lode i o |[[bU2F 242 5517517/ | 2.
35¢ 14T o206 1|20 1D |IS3)260 |26 [ 55| 76[73] 3 .
360 158 370/ 071 | 0280} 1.5 | 1Hb 22 54 75717 |3
. |370 Wb Le7ss e o7 {13183} |3 i3 ¥lzs81 35| 7410 [
. 11| 380 HGE. 1257, 00 11.08B] 11 |isYeslzdals 7| m3|70] 3
s 101390 N7.38151.06 [ 1.obsd 1| [Le5|253287| 5777370 3
4| 79 deol, o5 [ 8724 Lot 11l asd a7 o] 2
b 8 {410 B4 57805 |506L . BE|IB32YlasA L7796 2.
o 1420 L &9 700 05 WPBTY . BB\ 16812F et 57| 15| 70| 2.
w b |430 194 US| 208 |oT035] o TO WTT283) | 57| 75|70 | %
w B | HHO 18 00, 195] o U |13 2| 74 [1HS251 242|588 | 25(70| A
w 4 |HSO| (20 4.10] 0 69110 1Y 137|241 |57 | 25170 2
u 3 1960 1200610 07 ST747] T2 ew 208 52| (3|70 [
» & 470 (912 025 ooN.383) | 38 g5zl 29|52 1 TH 0 |
2 e, j Ry j - ~ o
L) [yeo|  [EEEATS [ | 20 espleiileo | jolbs] B |
N lpds. 2oyl o | 1AL 19 |IBes3 e | T 7ol B | v
L Zlmoo| 1273 667 .05 | b | b 198270 FA S a2 B
Notes: f’t-’ﬂ‘ie’é“w@ Léméy/fﬁ(ﬁa‘f@ reo® | ,ﬁ
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~ Field Data Sheet
. Sy s atl N A .
Y 13585 NE Whitaker Way P E,.U ,\ Client: ‘?95;,;3,.}!{;,5,4/‘{/
'\ Portland, OR 97230 f) 6 Facility Loeation: PCJ ﬂ/‘f—[b‘_/g_; 0’/\?
M O NTROSE Phone (503) 255-5050 Q’P‘d A Sowrce: T 7 F7 L fA o o
M aisliey steerens Fax (503) 255-05058 Glass Nozzle Measurcments Sample Location: & s"',/:-’f' =
Date &f (283 [ 1 — Probe 3 "z (g/8) Cp. O 3¢ Heat Set 157} °F
Test Metkod & ?‘;) F:—[_g) g™ 2 —_ Post-Test Pitot Tnspection  f1/7_- (NC=no change, D=damaged)
Concurrent Testing F,'M_‘ G 3 P ?ﬁ: 3‘; Pitot Ll Rate Pre: Hi & @ é Post 5 @ 6
Run# 3 ’ in H20@in H20 Le =@ . @f
Operator [} % Support i M ALT-011 - Nozzle & 15 Overs, 35T Imp. Outleti Ay —>
Temperature, Ambient (ra) &% . Std TC ADFF) 28 & > Filter {58709 Heat Set 252 °F
Moisture 28€ Tdb o Twh Stack TC (IDFF)___ & 3 " Meter Box aH@ [ B354 v, 7f ﬁ_@
Press,, Static (Pstaf) , *° Press,, Bar (Ph) %) | Continuity C]lcck@or . Meter Pretest: (04~ cfm {&3-'' inHg
Cyclonic Flow Expected 7_/4< Yf yes, avg, null anghe__~— degrees Leak Checlt C Post: 0 A cfm ST inllg
Traversa Sampling Clock Dy Gas Maler Velooity Head Crifice Pressure Crifice Pressura STACK ﬁ{OBE O'WSN IMPINGER | METER | METER Prmp
Toint Time Tiue Reading in H2) inH20 H0 Filter Ontlet Tnlel/Ave. Oullat Vacuum
Nuniber min {241 dbs) DESIRED ACTUAL F Foo| om F F F WHg
) . [C 12V . (Ts} 'p) 3] an {Fmein) | (To-ont) (Fr)
Asab: Amb;  Amb: Amb: Amb; Antb:
- T Fos Al enl 2o |z 70 7.
V21 50 , Olo [0 -i}'!, i%!{jb}{,{; ,v;'HD‘;L S0 | (o i s‘f7
. 4 ; : ¥ ; TR i v 92 T
.3 | g0 (oY 5oy | Lo | 1.9 (.2 ||Jb|2W 258 <8 15|70
& PO I S R R ¥ - f ol &7 SIVa T BT L Ry TH %
4 |530 (90 72 Jo | e 12 adlZun 2o e {775

)
5 [s+e (769 2| o | L9 |5 123 9T |72 | b2
. G sse Ao GH | 67 | L2g| 13 1927962 <9175 |68
1 | 560 Fs ol Lt [0 ] 1]

[Goizo 9| <] (=] Te
AERE 21z 1] o5 | g2 92|52 2 ST
1 ls80 loe2 b9g| oS | A A2 1150|259 59 | 74172
Ip | s50 (289 039 | 06 [/ 1O 1. ] [/4¢]25224851 77| 7
ol feoo | Togq a1 of T 71| 2Ty 7 A7 (117
azle 1o 280 G495 oy | Y | Y 1YA1?E e bo (7Y 112
o |e20 1de eigr| oY | 74 | Y TP US| s |74 T

O

snle3o | T207 652 .oy | a4 ] a4 |riflEdrssssi] 73
W 40 | 4D | 7Y S 0% | A2 | g0 [1¥214l| 0|55 | 7157

RUIVHISAINY WY RV ip--n-qﬁ-n%,._____‘mqvkww \934 S \\pm\}g

s 9 [b5o e A I AR EEIRE

s & | blo 1239%0 | oS | a2 | 98 |14y AT €Y (7Y |73

.7 | 1o (250 495 09 | 1Y | 1Y 1bY25f|d98 %3 | |70

w b | 680 15269711 205 | AAF 192 114z 2507952314 76

v | 0 . 02 L 13 1 ao My a|aF s3] 12

. Y | 7e0 (900270 ol /o | I [IW|?SFHEY | 6|14

5| Tlo PBoxoys| ot V12 1.3 1Y 7s7ss 7y 12

e 2 | 720 fasg ol | 67 | 13| 14 1volaw|gss =57y |69

R L 12 Y o | v T .9 1271290050 55174 61

Dl Yo | AHgey] .02 | 1 Y15 1ZAF X9 sl 7212
s P50 919 214 Lol | 17T 1.5 12H125 283 Sl |1 [T | ~»

Notes:
B:\Shared flles\Fleld\Data Sheets\Method SiMethed 5_PDX-v1.pdf
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Fax (563) 255-0505

Glass Nozzle Measuremends

Field Data Sheet
13585 NE Whitaker Way o Client: [, {]4e Ye
e Porfland, OR 97230 6\5\”& ¥ \ Facility Location: jﬁ.};(‘ﬂfw/ é)yq
HORIZON Phione (503) 2555050 Q{;ﬁg\b Sources T

Sample Location: 71 T“{ P ‘}L"

Proebe 2 -z (g/5)Cp RS 7R Heat Set 1 50

TR ) - j T
Test Method L3 [> r;{z e 2 i Post-Test Pitot Inspection /s @iC=no change, D=damaged)
Concurrent Testing [2ei 28 3 S TS Pitot Lk Rate Pre:Hi (/@ [L'}Post o @6
Run# 3 in H20@in H20 e @ 5% o af
Operator 195 Support i MY ALT-011 Nozale .9 ——({ 45 Oven¢ {24 Imp. Ouileiy 2
Temperature, Ambient (Ta)ué'za Std TC (ID/°F) f74, Filter f‘jﬁ{'?él’f Heat Set ;ZJ;—O °F
Moisture L2c Tdb .-~ Twh - Staclk TC (ID/F) Meter Box 2 dH@ [ SR VG O
Press., Static (Pstaf) ~_ Press., Bar (T} Ej’Or" Continuity Check 1 or | Meter Pretest: (O tF-  ofm [ &5 "inHg
Cyclonic Flow Expected 2_f47If yes, avg. null angle__=— de.grees . . Leﬂk?heck _ Posﬁ-:-&acg’ .,:fod _ inHg
I A R e e e e -
“ | p— R L T T e e e
LB o 7%, [c(? o7 e | 13 {(BTEsl|259 56 |7 [T | &
7o /3‘7 / b | LY | I |IBsesgayqsie |77 | 70| &-
ERNES Lok | M 8ol 65 02 S
. b e I f7! Lffb{'( o5 | .94 1,99 134170 |24656 | 11T Z7-
\o 7 [0 (407 564 |, 06 /‘.r' (LT r33 ase| 571497703 o T X
- ke |=lo g il 0o | qd | Y 121299718 e T [T0 | 7
el Teao T 11 Toll .05 |4 |94 1255107 56 1 |eq] 2
Tolzee]_ liam il o | I A9 |55 13 6] 2
. |y [uzz iz ey |7y | Y ez iesllss 1Y (71
N Y \yag iz | .oy | 7Y L 7y 136 (9481293 15w | TY 1 T13] |
O N 2 e | I A e e T2 | A K= = A
g0 MUg qeq | o | 74 | 7Y |[206)953175 ST | 1S T4
, [0 ]%50 76| 63 | Sb | .6k 123720 6|58 |70 | T1] [
W 1890 ol 16y oy Y 7Y 1B X 5T [T |75 ]
. % |qo0 0% [aq | A 121281051 =9 11 Y| 2
S Ry e R A A EY . S A
1S | b [The s, 714 | oM | 4| T 10253 957 ‘5" 75177
15 (; &15‘2? C}’f{f)ﬁ /{fégb ﬁﬂ (9 - - - | - u - -
o Y || 7 .
w 2|50
P 7 {/é,’JC)
T [0
(o s 2 |50

Notes:
BAShared flles\FleldiData Sheets\Wethod S\Method 5_vZ.pdf

HORIZON Erﬁﬁél@éﬁﬁw&e 16-5702




55
Sample Recovery / Moisture Catch

BULLSEYE 26-Apr-16
GLASS FURNACE T7-INLET SH,JLJF.BC,JM,CH,JH
PORTLAND OR

ODEQ5 , mew
Definitions Symbol Units Run [ Run 2 Run 3

Impinger Contents :
Impinger, Contents,Condensate & Rinse

g 1,039.20 1,080.00 778.13

Impinger, Contents & Condensate [ 866.10 200.00 651.00

spg (g/ml) Impinger g 557.10 555.00 276.00

0.99823 H20 ml 200.00 200.00 200.00

Condensate g 109.35 145.35 172.35

Sample Correction Volume ml 373.41 380.32 327.36

Sample sent to [ab ml 48295 525.93 500.02

Sample received by lab ml 472.00 554.00 500.00

Dift -2.3% 5.3% 0.0%

Silica Gel Impinger Final weight g 546.00 553.00 882.00
Initial weight g 520,00 52000 843.00

Gain g 26.00 33.00 39.00

Total Moisture Gain Condensate + Silica Gel gain z 135.35 178.35 211.35
Ve Net Moisture Gain ml 135,60 178.68 211.74
General Remarks Sample Appearance cle clr clr
Container Marked ves yes yes

Filter ID & Remarks Front 15-8-756 15-8-714  15-8-713
Appearance green green green

HORIZON ENG.INEERING 16-5702
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); 4 £

AR QUALITY

i
Client: 1D MJ}S@}J&
Facility Location: ¥or +lund, OR
Operator: 5F T

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

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

Initial volume, mi

Initial contents

Initial concentration

Net water gain, m

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 fitter number

Sharad flas\Field\Data Sheats\Sample RecoveryiSample Recovery_PDX-v1.pdf

SE

SERVICES

OPELE
—
13585 NE Whitaker Way ?
Partiand, OR 97230

Phone {503) 255-5850
Fax (503) 255-0505
wWww.monirose-eny.com

Sample Recovery Worksheet

¢
Date: ¥/24- l—i/gjj L4

Source: (5 Jpcs Fumace T

Sample Location: T nalet
Tolerance must be within £ 1.0%
99% 1 499, 200
A =51
RUN 1 RUN 2 RUN 3
CT17.2/3%A_ (oo /458
YU [age  Gad /@78 (5]
2T J276) L7178 L 74/t7%
200 o0 200
BT Ho DT W0 DT H.O
(007 00 %% L00 7
Clowrs Cleqc olger
Ve? Vez e

— —
DI 4 0/(44151’13:1:: ya

DT W0 2ize —=
/"L"’é‘/%ﬁhﬁif LT& 70{ 3(5‘
TG 553 552
520 520 520 ¥ 3
/5875 /58 1Y j5 8 1Y
Q€ Mo hef SCOEL VALE
Ry Wobe ™ oo Fs A A4

57& FC?Q,

HORIZON ENGINE.ERING 16-5702




Sample Recovery / Moisture Catch

57

BULLSEYE 26-Apr-16
GLASS FURNACE T7-OUTLET PT.BS,JH.MV_JF
PORTLAND OR
mew
Definitions Symbol Units Run 1 Run 2 Run 3
Impinger Contents
Impinger, Contents,Condensate & Rinse g 1167.00 1205.20  1133.99
Impinger, Contents & Condensate g 1024.00 1040.00 1032.30
spe (g/ml) Impinger g 557.00 557.00 555.00
0.99823 H20 ml 200.00 200.00 200.00
Condensate g 267.35 283.35 277.65
Sample Correction Volume ml 343.25 365.49 321,90
Sample sent to lab ml 611.08 649.35 600.05
Sample received by tab ml 619.00 670.00 600.00
Diff 1.3% 3.2% 0.0%
Silica Gel Impinger Final weight g 870.00 570.00 565.00
Initial weight g 832.00 520,00 520.00
Gain g 38.00 50.00 45.00
Total Moisture Gain Condensate + Silica Gel gain z 305,35 33335 322.65
Vic Net Moisture Gain ml 305.90 33396 323.24
Filter ID & Remarks Front 15-8-758 15-8-757  15-8-764
Appearance white white white

HORIZON ENGINEERING 16-5702




13585 NE Whitaker Way 0 D/i:/é‘e 28"’

" g E Partland, OR 97230
Phono {503) 255-5050 Sample Recovery Worksheet

N E‘ g‘iﬁ
Fax (503) 255-0505

A i P\ QUA L 1 T Y S E P\V i C E S www.montrose-eny.com

- L
client Dullseve Date: /26 Y/ex/It
: 7 i SETL
Facility Location: Ya, +land Of. Source: (Sluss Funece 17

- Operator: T Cﬁ{' Sample Location: Ohatle

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

Need one per each 3-run test ¢ ‘%’? / L/ 5/% 20 0

IMPINGER CONTENTS RUN1 RUN 2 RUN 3

Container, condensate & rinse, grams 4 L/é;/ o7 2yey /5772

Container & condensate, grams L2 4/ yiie (225 /val—?%ﬁ% o003 /LB z (f,;‘gﬂ'\

Empty container, grams 279/ 27% '27‘57/3755 277 /27‘{3 5 -
7 7

Initial volume, ml 200 200 OO

Initial contents , NT W, 0 b KO DL H

Initial concentration ‘OO vy 1 GO P OO 7,

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

Rinsed with DT sy O,/ /Ar{;ro/f,a)ﬂ 4 =
Solvent Name and Lot No. ST o 2T
Solvent Name and Lot No. _/% o Aond -
SILICA GEL (w/impinger, top off) (f

D - :/ T 3 i
Final weight, grams _ JUT T 570 $7o 565
Initial weight, grams 520357 520 520
Net gain, grams
TOTAL MOISTURE GAIN
Impingers and silica gel, grams
FILTERS
Front filter number (6875 (5626 7 5 op-764
Front filter appearance Lol Lobo +f ¥ White

e . —

Back fiiter number

¥ Cilker Blova
Prreorgt S
Shared fles\Field\Data Sheats\Sample Recovery\Sample Resovery_PDX~1.pdf HORIZON ENGINEERING 16-5702A 5 &
. =
Aah§TY
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Blank Correction

BULLSEYE - 26-Apr-16
GLASS FURNACE T7-INLET SH,JL,JF,BC,JM,CH,TH
PORTLAND OR
mew
BLANKS
Acetone 120 ml 0.0000 gm 0.00 mg/100ml
Acetone Acceptable Limit 0.80 mg/100ml
Applicable Correction 0.00 mg/100ml
H20, Residue 100 ml 0.0000 gm 0.00
H20, DCM 100 mi 0.0000 gm 0.00
H20, Combined 100 ml 0.0000 gm 0.00
H20, Combined Acceptable Limit 1.00
H20, Residue Applicable Correction 0.00
H20, DCM Applicable Correction 0.00
Filter-Front 15-8-765 ID 0.0002 gm
RUNS Run 1 Run 2 Run 3
ACETONE-Front Volume ml 96 46 116
Weight mg 8.7 10.3 10.7
Blank mg/100ml 0.00 0.00 0.00
Correction mg 0.00 0.00 0.00
Net mg B.70 10.30 10.70
ACETONE-Back Volume ml 132 154 100
Weight mg 2.8 1.9 2.6
Blank mg/100ml 0.00 0.00 0.00
Correction mg 0.00 0.00 0.00
Net mg 2.80 1.90 2.60
IMP WATER-Residue Volumme ml 373.4 380.3 327.4
Weight mg 42 3.6 5.7
Blank mg/100ml . 0.00 0.00 0.00
Correction mg 0.00 0.00 0.00
Net mg 420 3.60 5.70
IMP WATER-Extract (DCM)  Volume ml 3734 380.3 3274
Weight mg 0.1 0.2 0.0
Blank mg/100ml 0.00 0.00 0.00
Correction mg 0.00 0.00 0.00
Net mg, 0.10 0.20 0.00
FILTER-Front D 15-8-756 15-8-714  15-8-713
Weight mg 1183.4 1278.6 1357.9
FRONT HALF TOTAL mg 1192.10 1288.90 1368.60
BACK HALF TOTAL mg 7.10 5.70 B.30
TOTAL mn mg 1195.20 1294 .60 1376.90
PERCENT BACK HALF % 0.6% 0.4% 0.6%

HORIZON ENGINEERING 16-5702
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Blank Correction

BULLSEYE 26-Apr-16
GLASS FURNACE T7-OUTLET PT,BS, JHMV JF
PORTLAND OR
mew
BLANKS
Acetone 120 mt : 0.0000 gm 0.00 mg/100ml
Acetone Acceptable Limit . 0.80 mg/100ml
Applicable Correction 0.00 mg/100ml
H20, Residue 100 ml 0.0000 gm 0.00
H20,DCM 100 mi 0.0000 gm 0.00
H20, Combined 100 ml 0.0000 gm 0.00
H20, Combined Acceptable Limit 1.00
H20, Residue Applicable Correction 0.00
H20, DCM Applicable Correction 0.00
Filter-Front 15-8-765 1D ' 0.0002 gm
RUNS Run 1 Run 2 Run 3
ACETONE-Front Volume ml 76 54 62
Weight mg 1.2 0.3 1.4
Blank mg/100ml 0.00 0.00 0.00
Correction - mg 0.00 0.00 0.00
Net mg 1.20 0.30 1.40
ACETONE-Back Volume ml 108 155 22
Weight mg 1.7 2.0 0.0
Blank myg/100ml 0.00 0.00 0.00
Correction mg 0.00 0.00 0.00
Net mg 1.70 2.00 0.00
IMP WATER-Residue Volume ml 3433 365.5 321.9
Weight mg 10.0 59 4.3
Blank mg/100ml 0.00 0.00 0.00
Correction mg 0.00 0.00 0,00
Net mg 10.00 5.50 4.30
IMP WATER-Exiract (DCM) Volume  ml 3433 365.5 321.9
Weight mg 0.0 0.1 0.3 .
Blank mg/100ml 0.00 0.00 0.00
Correction mg 0.00 0.00 0.00
Net mg 0.00 0.10 0.30
FILTER-Front D i 15-8-758 15-8-757  15-8-764
Weight  mg 03 0.0 2.5
FRONT HALF TOTAL mg 1.50 0.30 3.90
BACK HALF TOTAL mg 11.70 8.00 4.60
TOTAL mn mg 13.20 8.30 8,50
PERCENT BACK HALF % 88.6% 96.4% 54.1%

HORIZON ENGINEERING 16-5702
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Analysis/Technology

Mr. David Bagwell

12404
GFT7 Out
Run?2

54
0.0003

155
0.0020

670
0.0059

150
(.0001

15-8-7588  15-8-757

MONTROSE ENVIRONMENTAL

13585 NE Whitaker

Portland OR 97230 page 1 of 2

May 13, 2016 | Identification : Bullseye Glass #5702

Job# 1612400-06 Received: 5/3/16

Method: ODEQ 5

Sample # 12400 12401 12402 12403

Identification GFT7 In GFT7 In GFT7 In GFT7 Out
Run 1 Run 2 Run 3 Run 1

Front Water: -

Volume (mls) 96 46 116 76

Residue (g)  0.0087 0.0103 0.0107 0.0012

Back Acetone

Volume (mls) 132 154 100 108

Residue (g) 0.0028 0.0019 0.0026 0.0017

Impinger water:

Volume (mls) 472 554 500 619

Residue (g) 0.0042 0.0036 0.0057 0.0100

Dichloromethane:

Volume (mls) 150 150 150 150

Residue (g) 0.0001 0.0002 -0.0004 -0.0001

Filters:

Number: 15-8-756 15-8-714 15-8-713

Residue(g): 1.1834 1.2786 1.3579 0.0003

Respectfully submitted:

ANTECH e

Diana Tracy, president Z

-0,0002

12405
GFT70ut
Run 3

62
0.0014

22
0.0000

600
0.0043

150
(.0003

15-8-764
0.0025

501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97019
503/695-2135

FAX: 503/695-2139

E-mail: antech@cascadeaccess.com

HORIZON ENGINEERING 16-5702
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Analysisslpennology

MONTROSE ENVIRONMENTAL

13585 NE Whitaker
Portland OR 97230

May 13, 2016 Identification : Bullseye Glass #5702
Job# 1612400-06 Received: 5/3/16

Method: ODEQ 5

Sample # 12406
Identification Blanks

Acetone:
Volume (mls): 120

Residue (g): -0.0001

Water;
- Volume (mls): 100

Residue (g): -0.0001

Volume {mls): 150

Residue (g): -0.0001

Number: 15-8-765
Residue: 0.0002

Respectfully submitied;
ANTECH

W%
Diana Tracy

president

page 2 of 2

501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97018
503/695-2135

FAX; 503/695-2139

E-mail: antech@cascadeaccess.com

HORIZON ENGINEERING 16-5702
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PO 5/¢ /1 |

ANTECH 4i5a page I of 2.
SAMPLE DATA EPA RESIDUES
Analyst: TevViewer: : _ W‘
Job# _lto | DY 0O -—D@ Identlﬁcaﬂonw%m& 5702
FRONT ACETONE:
Sample # [34Y00 [AYOL | /13903
Sample Le o » 2
e ;aﬁtm%_l B ULS GY‘TJ_}/_&R 18U o GE%L_S nLad7
Date/time 21 _IIfF 54 tin &- R

Into dessicator :
Vol(mls) date/time L”P date/time I date/time

weighed weighed weighed

GWtl(g) M aomwd (02NET] . 5-S1M  1HES92D D-SIH
GWt2(g) [39. 9975 &b 109919 -6 74 i3 55.;.)1 5t 1A

GW13(g)
GWt4(g)
GWt5(g) @
GWi6(g)
Average /24 &Y 7? {29, 987 [ 95952 @
*Tare (g) [34.8Hd ‘5'3‘ lP 109.9086 5-3 if 5. 84914 5-3 ¢ - k
Net@ O.0087 | 0.01a3 0. 0107
BACK ACETONE:
Sample # (2400 Iy JAY0I
Eﬁnﬁﬁw@‘ (L8431 QLH—TV RS 8422 QETIL 3 168423
Date/time ‘:)»-5 5-571R R 2R 5-5 74

Into dessicator _ )
Volmls) 19~  datetime  __I15Y  dawtime (DO date/time
' ; ©+ weighed ' weighed . . weighed
GWtl(g) (g.yg%; 5-2 00 U%Z- [‘&[5 5-5 108 11650Q3 &5 ¢
GWi2(g) NY-N3 5 71 J07. 1010 - S 74 [[t 4998 Eb 14
GWt3(g)
GWt4(g)
GW5(g)
GWt6(g)
Average (14 . Y350 107 [Ll3 1. 500\
*Tare (z) [14.Ha32 53 1P 7159y 5-31° W 4a75 6-3 18

HORIZON ENGINEERING 16-5702




- ANTECH

DDECS 64

page 2 of 12
SAMPLE DATA: EPA RESIDUES :
Analyst: A 2 reviewer: %W
Job#_Jlp |29 00-06 Identiﬁcaﬁmxg_y__m 5703
FRONT ACETONE:

Sample # [Qﬂ“iﬁ [ %DZ : [&2&5'&3

Sample ID GET70 GET704£2 - GET70

volmark ¥ ‘fbﬁ""g’ T BT e, 16O

Date/time 51 I®& e L 5-% 118

Into dessicator -

Vol(mls) date/time 54 date/time le date/time

: weighed weighed weighed

awi 192721 55/  108.) & I0LOI80 5 M

GWe) RBI-1163 Sl18 (0913 6 1 107.014 _Sbin

GWi(g) 1277758 A£-% M 109 908 Gewr  [UADI4T S-¥ B

GWid(g)

GWt5(g)

GWi6(g) _

Average |2 1-119 (09 1300 [0 7-0145

“Tare (g) JI2.TT4Y © 3| 1051303 5.3, W1013) 53(F

Net(s) 0.00I8, 0.0003 0.0014

BACK ACETONE: @©

Sample# /2403 (940949 lo¥05

Sample ID GE T 70 R GYT70RA . eET10K3 k

vol mark v I EL - Jlo BT e /6 DY2C

Date/time 5-2 1 # 55 A 54 1

Into dessicator -

Volmls) __ /OB  date/time 35 date/time 2O date/time
weighed : weighed o weighed

Wil H.6457 55104 140333 S-TIA 109-17138 -5 o4

GW(g) [.5149% 56714 104.084¢ 5@ (02117 6L 7P

Gwide) lIl.546] 3 - ya 104034 S5 @ 109- 173, &% £

Gwite) 6859 5474  wIp3sy 6:9 74

GWt5(g)

GW16(g) _

Average 11[.29( | [0Y.0356 097730

*Tare (g) M- 3449 5-3 | 104. 0336 5-3 P 9. 77306~ 3 (P

0.0050

HORIZON ENGINEERING 16-5702




ObgRs’ 65
Page_}__of 12

ANTECH D/ 13 %0&-0@ ‘ms?b&
SAMPLE DATA: EPA RESIDUE _
IMPINGER WATER:
Sample # j_agao /13 YP3 .
Sample ID GF IZ,(& 7£ e
vol mark ' s4a7 oo W8 OFRRS 3 payaq
Date/time 5-’3 g9 M w5 7A 5-9 78
Into dessicator -
Voi(mls) _ 474 dateltime 3‘3“[ date/time AOD  dateftime
: Weighed weighed weighed
Gwil [Y.5355 53/M REAIEY asom 1579310 55 s
cwia(g) JYI-5847 5b 74 135.5(5) 5-b M 159]. 5-lp ¥
GWid(g MLBYST oF ﬁ% 1= 19215 H-%¥ A
GWtdg) [[.5763 59 7 /9793VY 5271
GWts(g)
GW6(g)
Average lgl EEG& /Qj"-f!ﬁ ]fﬂlfi-@/c/
*Tare (g) [41. 53’_@ 53 1 /35,5117 5-81f 639157 5-3 I° ;
Net(g) O.0042 0.003b 0.0057 .
DICHLOROMETHANE: y
Sample # [2AYOO /3Yol /3 Y02
Sample ID 1684933 16843y /8932
vol mark , .
Date/time 5-4 l# S-2// -5 7
Into dessicater
Volfmis) _( })50) date/time { ]jﬁ) date/time { !'Ja ) date/time

Weighed weighed weighed
cwi 27.9a1d 55 923003 s ETHIE 550
thggg% 79313 &l 76 99.3001 okin  §.6977 H:6 74
GWi3(g
GWi4(g)
GWit5(g)
GWt6(g)
Average B¢ 9219 49. 305 §Y.§yqd
*Tare (¢) 389 5-31P 92300 5-3 /If g8 Y498 5-3 If
Net (g) % 0. OO0 -0, 0004 :

l.llllllllll..l..l..-l

HORIZON ENGINEERING 16-5702
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ANTECH D o 13400-06
: SAMPLE DATA: EPA RESIDUE

IMPINGER WATER:

Sample # /1240 ‘f 3

Sample ID GET70 1K) aETI0K3 : é% 70 R :

vol mark [ He BY2O d /(,[5115/ b & 43

Date/time &5 7¢ &5-370 5-F 2P

Into dessicator

Vol(mls) date/time (o [O date/time (0OC)  date/time
Weighed weighed weighed

GWil(g) [(4.4950 55 (JP 170.0870 &304  [927371 £ 2[00 -5 (oA

GWt2(g) [09.9945 9k O, 578 142, 1A Sl s IR

GWii) L4.99%0 &-8 2l 1700805 5-8 an /43, 1% il

GWii(g)

GWt5(g)

GWt6(g)

Average Y gﬂ'—'? l?O-t!gig‘"J Y Q,Zau"{

*Tare (2) Mo'.Y84E 53 1P 170080558 1€ 43, 7&;\4 5-3 (P

Net(g) {.0100 , 00099

DICHLOROMETHANE: -

Sample # |90Y9 /Y05

Sample ID [ B U3l 689437 Jbo BY3E

vol mark : o

Date/time _5-2 M 5-57% 5-57 7

Into dessicajor _ 7))

Vol{mls) date/time { /50 ) date/time é /2 date/time
Weighed weighed weighed

Gwiig) 9% WAl 5D R 130 Qo> 5-51m f00 505] S ioR

GWNe) 989019 Sl 18 1809663 Sk In 10 S082 56 78

GWi3(g)

GWtd(g)

GWt5(g)

GWi6(g)

Average 45, 9030 [30.9¢43 100- 5058

*Tare () 93.902] 5-3 1P 10.96(Q 5.3 | 1005049 5.3 1P

Net(g) —Q: Q0! 0 000! 0. 0003

...@..........

o)




O DENS

67
Page 5 of 13
| Grivrethees
ANTECH DN QY 00-06 5 7D
SAMPLE DATA: EPA RESIDUES
FILTERS: ,
Sample # |9 Y00 1Yol Y09
Sample ID GFT 7L R GETZ2LED GETTLR3
Filter# [I5-8-15 15=-8-7d /5-9-7/3
Datc/time S -3 /)¢ &3 Iy - 53 /R
In dessicator
Date/time Date/time Date/time

owile 14170 B8ion  LL3IA oSuwn Lty &3
GWR(g) L9790 5L 1A L3217  SL 1.L2563 St It
GW8(g) 8I36¥ 5.3 4 1-7134 g-F I
GWikg) (5395 51 7% 17139 o4 v
Average (:5303 l-bf’)!lp 17137
Tare (@) 3539 3-4-06 _-35%0 [2-Y-ps 39DY¥ Y-S5
Net(e) [+ 1934 1,280 /.3679
FILTERS: '
Sample# /2403 /2y 1Yo @
Sample IDGFT70OR! GETTOE GYT1OE3 @@
Filtes#  [5-8-758 158157 (5-%-7bY Jy
Date/time B-3 6 5-2/)A 5-3 1A
In dessicator ‘

_ Daie/time o Date/time i Date/time
GWil(e) -3563 HBIOR 35S 65O LB Sy o
GWi2(p) 350 < Sl I 3505 Sk 3554 Ble 1A

GWi3(g) 356 5 1A
GWi4(g) 356G 59 28
Average -,5"5[03 - . 3565 . 3565

Tare (@) 35lfs 3415 35G] [d-Y-i5 _3HD [ %I
Net(g) O.0005 —0.0003. 0.0025

- HORIZON ENGINEERING 16-5702




nveasS %

ANTECH .
SAMPLE DATA: EPA RESIDUES Page & of 12

~ Analyst: L D reviewer: , Nerlires.
Job#_[{p[AVOO-Qb Idenuﬁcanon::ﬁﬂ_,&%b Hinns =IO
BLANKS:
ACETONE: IMPINGER WATER: DCM:
Sample # [ Y06 1940 b /9406 )o BY4I

Samlemﬁ_l’lﬁa ‘bﬁq-’bﬂ G}‘_‘LZ_@.L [ e PYHO
v

vol mark o

Date/time 6~ /A 6-9 [ s I A

Into dessicator

Voltmls) [0 dateftime 100 dateime (/50D dateftime
we1gh wexghed weighed

owi 1176993 &3 loa  [32:2453 55029 1[8'%%/ 53 /0
GW(g) [11- 46981 Sl In 39.3949 GL 74 1759345 & 7
GWt3(g)
GWid(g) '
GWt5(g)

- GWt6(g) .
Average (171.(591 122.3Y3! [!?'-73'”]7

“Tare (@) J1T-LAR 53 1P /33:3958 5-31F (18,9348 75

3 lP@
Net (g) —0.000[ - 0.0 ~0.000 | ©@

——etr e

‘Efir}-Eﬁ--.'."--- ] L} FHJTER: L ] e IIIIIIIIIIIIIIIII s [ B} LB %
Sample # —
Sample ID Y T7 M’. )
Filter # 15-%- e
Daie/time 5- ;j [Q
nto dessicator
Vol(mis) date/time date/time date/time
weighed weighed weighed
Gwil(g) - 9930 g‘:‘g o
GWt3(g) '
GWH4(g)
GWt5(g)
GWt6(g)
Average , SES 5 i
*Tare (g) ,3 fz J1o-4-r7
Net(g) ©.020 o -

HORIZON ENGINEERING 16-5702
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ANTECH

Page? of (2
SAMPLE DATA: EPA RESIDUES
Analyst: o, reviewer: _ , 73’-) Vit 7027 )
Job# e ]Q Y NN -D6 Identification: x’f@mﬂ 7570
HOUSE BLANKS:

ACETONE: IMPINGER WATER: DCM:
Sample# | 2 Y f’i; | Z‘Qﬂﬁ.ﬁm

Sample ID_ Jot flamle

s 5 5 443 Jlo B

vo : A — Y S

Duerime By fin OV w1 5 7in

Into dessicato

Vol(mls) _ ( [(Z)) date/time ( ZQQ:) date/time ( Z‘ﬂv date/time
vgighe“;lﬂ 12 weighed weighe(cjin

GWil(g) [HY-o 51 L2063 5-91M 118734 55

GWt(g) (DY .ﬁg St g 12.0684 S N I1337 5L Ik

GWt3(g)

GWt4(g)

GWi5(g)

GWib(g)

Average /04 2{,92 1462.0685Y9 HyYy.7391

"Tare (@) 1042690 53 \F  162.0:555-3 10 NSIHI 5.3 e

Net(g) ©.Q003 ~0.0001 0. 0000 @

FILTER: FILTER: EMPTY:

Sample # %

Sample ID ﬁéﬂ% '

Filter #

Dateftime 54 [;H—

Into dessicator

Vol(mls) date/time dateftime ;W date/time
weighed weighed weighed

GWtl{(g) 106734941 S5-S594

GWi2(g) 105734993 5-6 M

GWt3(g) - (053495 S-8 P

GWt4(g) (05,3495 59 77

GWt5(g)

GWib(g)

Average J04.3497

*Tare (g) (o539 S5-3I

Net (g) . 0. 000|

HORIZON ENGINEERING 16-5702
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ODEQS
ANTECH —— page_g_of t%
SAMPLE DATA: RESIDUES
“ Analyst: A reviewer: W
Tob# H{p 12N OO -0, Tdentification: /820
QC DATA: 4 _ ~ ¢
Date/time 5- H-5 - o ¥ 59
Balance calibrated__*~ L v ~ ¥
© (NTIS cert wts) v v & l &
Date/time | £ n N 2 7
Temp/temp 70 yld) 54 20 LS
Relative humidity (%)_32 32 3] 24 33
Date/time
Balance calibrated
(NTIS cert wts)
Date/time
Temp/temp
Relative humidity (%)

....................................................................................

Reagent: Brand Lot# Expiration Date:

Trm CP: D28
(e CE PO%D
prio Bu GOAg

PUNESUSIEE e

e —————

Nodama 7 50305 74

HORIZON ENGINEERING 18-5702



lbiplid  Fo{b|0 10900

ANALYTICAL B

salance name _;&J;M

f standaxrd weights

pate | 0.500 g [1.0000 9 10.0000 g

Classification o
“.-—ﬂ

ALANCE CcALIBRATION FORM

71

| 1240D-06 -

Number ﬂﬂ}ﬁ" 74

e

50.0000 g |

100.0000 g

analyst

Z5-id 00999
308\ p. 1000,
=3l el O 1009

3'3‘4'{‘-( 0. O‘?QQ‘%
4ol | OO0
A%le Rl 2z
Ao V- lo) O VY
43He |0 (000
gq- 10,1001 &
4T~ 16{ O VLY
qNg-e D100 %

TRI /A #2 1 OO

j. Oy,
1,000,
J.OOC -
[.o0C
| 000,
I.DOOf‘c] .
|, OOy
1. 0000 -
L, 00O 19y
;,00001
Ho =208

Iw,OCKjO A
o0 IS oSt =/
m»wtﬁl" Le s

oL

S

100. 0981

a1 o« 1001\ " 000%: 100, 000 3
3| O 10027 (oo [0 0008
yile | 02 16RO W=l o0 g-
154 | 01074 00013 L ot '
#isfit\ o 10909 |.Ob® 0. 00013
d-ag-lefo- Tl ott i DGD?" Iio,aaooa. L
4.6 16| 0. 07997, . OO0, 1&9.09907'*)
it o iz 5B~
4.5 4o U (000, |[-000! 00,0099 [
51 o.wori. t-%o_. 1000009 Ve
Ba-lo |0 1O 'OOC“JO_ 160,0604
B3I |0.1000 % ‘,'mo‘* 190. 00014y, 2
59-1b 0.0199y . l. 4 /0@.03011 oy T
G—_b:!b Ol -O004; 100. OCO! 4
?-bf‘b . 10{33}1l [-OOC O {00_00003. ——
;‘.;.i e .00k LOCO 19 i00. 000 - =
N 0. 100 !-0001.] 100. oéodj —

Quality Assurance BHandbook M5-5.2

HORIZON ENGINEERING 16-5702







e 23 gl 34 Ri 30O

AE_- U-30  qa=> (-4 Bue,
525 e s £V 4 M 3.
.A54D 754 .3538 3538
.3’534 783 .3539 3493
_ B0 54— 3535 D
.35%0 =, 359 354
3548 e ~55 : . ]
2680 | R By 2 MY . M < S
.34 SRSl 5L B3R |
355L . %9313 3573 .35]8 L3573
2573 | 70 L3671 3518 .357% 3528
: 5970l 3592 3580  .35%2 35
. 354 "' 76y 3564 38510 .3%70 3570
3508~ 763 L350 . 39E0  .3%(e!
5530 1ok M X, 3541 .
3509 » - -35 :
3515 159-T6b 3540 _.384(  .3%s . 3541
.35 M7 3547 3921 . 3R] . 327
: X L et L3329 .3QY 353 3528
7. %0k  1s9 3517 B35 3518
. 350 [l 770 350k 306 .35 330
. 354 el I — 5 .
.3551 773 355 3557 3557 3558
5t | 773 . 356 _ 353 .35 3503
5 3591 774 . 35585 3gh5 3555 3555
l 34991 7715 . 3515 38l 33D A5




4-as
RH >

1P HD1
403
03
Y4
qov

A2
407

HO9
10

/68 YH
H13
4/3
414

H0¥

Ruga\ 415
18 Y4
Hi7
Y1y
419
40

166 4]
422
33
H3Y
a5

3
4
A

74 C
. S

C(2400-0C

Co fooe 22715
133.6717 B4 /097730
10%.5374 437 141, 5720
109.92.00 H39 a5 5 HT
13047175 99 1597 /57
/07 . B0OR 430 169 4845

/03,9335 1GB N3l 170. 0805
g7 3730 4332 43,7221
/03, tT94 433 % 9212
[lte, 7ol 434 99 3o
/03, 7364 435" 3% 8498
571556 LB 436 DY 903
/05, (5O 37 /20. Dlolo
e 523, 438 JOO. 5D
/03, 35CKe 435 7. 6592
J29. 8392 490  132.3952
/08908 B Yyl Y. 934y
15 -591¢ Y3 [10Y.26%0
127 7749Y NAY? 163.0655
105. [303 444 119 73y |
/07 013 495 105.39946
1.4 252 (LB Yy 113 . 1954 :
1071699 Fwm 447 01, Te0A
.45 448  72.7309
.59y H4q bl. 0312
10Y.033¢ ~H50 69. 5301

alx]vial [\

,,,,,,,

NEFRING 16-5202.




5
QUALITY CONTROL SERVICES @
LABORATORY EQUIPMENT + SALES - SERVICE  CALIBRATION + REPAIRS
2340 SE 11™ Ave, Portland, Oregon 97214 « Box 14831 Portland, Oregon 97293 ACCREDITED

(603) 236-2712 » FAX (503) 235-2535 » www.qc-services.com Calibration Services
Certificate Number: 1550.01

Laborsatory code: 115953

Established 1974

Antech Lab Report Number: ANTLO150505744160322

501 N.E. Thompson Mill Rd. @

Corbett, OR 97019 A2LA ACCREDITED @ @ .
CERTIFICATE OF CALIBRATION WITH DATA / ‘

INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location -
Balance Sartorius BP210S 50505744 N/A Lab
Units Readabiiity SOP Cal Date Last Cal Date Cal Due Date
£ 0.0001 QCO012 3/22/16 3/24/15 3/2017
FLINCTIONAL CHECKS
ECCENTRICITY LINEARITY STANDARD DEVIATION ENVIRONMENTAL
Test Wtz Tol: Test Wt Tol: Test Wt: Tol: CONDITIONS
100 0.0003 50x4 0.0002 100 0.0001 O = 0
As-Found: As-Found: 1.100.0003 5.100.0004 9.100.0003 | Good Fair Poor
Pass: Fail: O Pass: @ Fail: O | 2.100.0005 6.100.0002 10.100.0002
As-Left: As-Left: 3.100.0004 7.100.0003 Result Temperature: 21.1°C
pass: @ Fai O | Passs @ Fail: 0 | 4-100.0003 8.100.0002  0.00009

A2LA ACCREDITED SECTION OF REPORT

Standard As-Found As-Left Expanded Uncertainty
200 200.0009 200.0006 . 0.00023
100 100.0006 100.0003 0.00023
50 50.0003 50.0002 0.00023
10 10.0002 10.0000 0.00022
1 1.0000 1.0000 0.00022
0.t 0.1000 0.1000 0.00022
CALIBRATION STANDARDS
ltem Make Model Serial Number Cai Date Cal Due Date NISTID
Weight Set " Rice Lake 20 kg to Img T2831W 12/8/15 122016 20152429

Permanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

Unit needs software repair for linearity and repeatability.

: ‘ ‘ ST P
N [~ o 4
Report prepared/reviewed by: - \«O\‘}Q [ ANT) Date:g.-' 22 /6 Technician: . Colacchi
e S o - .

Signatures-—Z4et " it e

THIS CERTIFICATE SHALL NOT BE REPRODUCED WITHOUT THE APPROVAL OF QUALITY CQN'i‘ ROL SERVICES, INC,

the ISO Guide o the Expression of Uncerlainty in Measorement and includesfhe uncertainty of standards used combined with
under fest. The uncertuinty is expanded with a k Factor of 2 for an approximate 93% level of confidence.
al Instisute of Standards and Technology {NIST). Calibration data reflect resulis at the time
is performing to ilts required accuracy. Catibsations comply with ISOAEC

The uncertainty is calculated according to
the observed standard deviation and readability of the unit
Instruments listed above were calibrated using standards traceable {o the Naticn
and location of calibration. Calibration data should be reviewed to insure that the instrument

17025 and ANSIZ540-1-1994 quality standards.
Member: National Conference of Standards Laborataries anbH{ARBHRN BENGINEERING 16-5702

PT ID: ANTLO!




Particulate Matte. Jhain of Custody

/e DYV 00-C

4/\ MONTROSE
\L AIR QUALITY SERVICES
Page: | of 1}
Client: Be Nemue (Glecs, 570
Laboratory:  Antech Montrose Job No w Field Personnel J"_: AW / o
501 N.E. Thompson Mill Road '
Corbett, Oregon 87019 Antech Job No. Office Personnel
Front ficerecel Back Beerorny  IMPINGEr | g Front CPM CPM CPM
Rinse Rinse H20 Cont. 1 Cont. 2 Cont. 3
METHOD: specify>> ) "EPA 202 EPA 202 EPA 202
Source Run # |Test Date '
T 7 elewr i AT | f — * — i —
H = S /z8 5 ! .
' ) "z
o S e T ol W ! it /’3..7
(y z. ST t,
v _?} '-J'/::__‘Ji T
Blanks 4fa \ p— | i
Field Train Recovery
Field Train Proof

2028991 ONFYIIANIONT NOZIYOH

Return Samples to Montrose ASAP for Further Analysis? ____

Received by:

7/
/

g
Relinguished by: / o

e

/

//’:// -y Date/fime Sz it 123 Relinguished by:

RUSH / Notes:

Normal

sff’"“"

e

Z

—/éz.’/‘///

" Date/Time 57;) 937#

;

74

T

f_/‘/

il To: ‘{Horixon Engineering, LLC
13585 NE Whitaker Way

Partland, OR. 97230

[[] Wontrose Air Quality Services
2285 Deerfield Lane
Helena, MT 82601

7

[7] AmTest Air Quality
4150 'B' Place NW, Suite 106
Auburn, WA 98001
Phone: 253.480.3800

[ 1 other

1

] The Avegadre Group

2825 Verne Roberts Circle
Antioch, CA 84509

+ ol

T ;r-(‘_}g\,;‘}, .
t R

Fileose RFosh'

Received by:

Date/Time

Date/Time

[] The Avogadro Group

13585 NE Whitaker Way
Portland, OR 97230

[] Montrose Air Quality Services
11327 E. Montgomery Bay #1
Spokane Vatley, WA 99206 a
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LABORATORY REPORT

May 18, 2016

Jason French

Horizon Engineering, LLC

4150 'B' Place Northwest, Suite 106
Auburn, WA 98001

RE: Bullseye Glass / 5702
Dear Jason:

Enclosed are the results of the samples submitted to our laboratory on May 4, 2016. For your
reference, these analyses have heen assigned our service request number P1602318.

All analyses were performed according to our lahoratory’s NELAP and DoD-ELAP-approved quality
assurance program. The test results meet requirements of the current NELAP and DoD-ELAP
standards, where applicable, and except as noted in the laboratory case narrative provided. For a
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at
www.alsglobal.com. Results are intended to be considered in their entirety and apply only to the
samples analyzed and reported herein.

If you have any questions, please call me at (805) 526-7161.

Respectfully submitted,

ALS | Environmental
By Kate Aguilers al 10:31 am, May 18, 2046

Kate Aguilera
Project Manager

HORIZON ENGINEERING 16-5702
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Client: Horizon Engineering, LLC Service Request No:  P1602318
Project: Bullseye Glass / 5702

CASE NARRATIVE

The samples were received intact under chain of custody on May 4, 2016 and were stored in
accordance with the analytical method requirements. The samples were received past the
racommended holding time for all of the analyses. The analyses were performed as soon as
possible after receipt by the laboratory. The data is flagged to indicate the holding time
exceedance. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the samples at the time of sample
receipt. : :

Ethane and Propane Analysis

The samples were analyzed per modified EPA Method TO-3 for ethane and propane using a gas
chromatograph equipped with a flame ionization detector (FID). This procedure is described in
laboratory SOP VOA-TO3C1C6. This method is included on the laboratory’s DoD-ELAP scope of
accreditation, however it is not part of the NELAP or AIHA-LAP accreditation.

Fixe_!d Gasés Analysis

The samples were also analyzed for fixed gases {oxygen, nitrogen, carbon monoxide, methane
and carbon dioxide) according to modified EPA Method 3C (single injection) using a gas
chromatograph equipped with a thermal conductivity detector (TCD). This procedure is
described in laboratory SOP VOA-EPA3C. This method is included on the laboratory’s DoD-ELAP
scope of accreditation, however it is not part of the NELAP or AIHA-LAP accreditation.

The results of analyses are given in the attached laboratory report. All results are intended to be considered In their
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report.

Use of ALS Environmental (ALS)'s Name. Client shall not use ALS's name or trademark in any marketing or reporting
materials, press releases or in any other manner (‘Materials”) whatsoever and shall not attribute to ALS any test resuft,
tolerance or specification derived from ALS's data (“Attribution”) without ALS’s prior written consent, which may be withheld
by ALS for any reason in its sole discretion. To request ALS's consent, Client shall provide coples of the propased Materials
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or
trademark in any Materials or Attribution shall be deemed denied. ALS may, in its discretion, reasonably charge Client for
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS'’s
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief. For questions contact
" the laboratory.

HORIZON ENGINEERING 16-5702




ALS Environmental - Simi Valley

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS

79

Agency Web Site Number
AlHA http://www.aihaaccreditedlabs.or 101661
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694
DoD ELAP http://www.pjlabs.com/search-accredited-labs L15-398
(FILCETig)DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm EB71020
Maine DHHS httpl://www.maine.qov/dhhs/mecdc/environmental-health/water/de- 5014025

services/labceri/labcert.htm
Minnesota DOH http://www.health.state.mn.us/accreditation 977273
(NELAP) * * * E—
New Jersey DEP . )
(NELAP) http://www.nji.qgov/dep/odqa CA009
FNEEY_:;;I( DOH http://www.wadsworth.org/labcert/elap/elap.html 11221
Oregon PHD http://public.health.oregon.aov/LaboratoryServices/EnvironmentallLaborat 4068-003
{NELAP) oryAccreditation/Pages/index.aspx

68-03307

Pennsylvania DEP

http://www.depweb.state.pa.us/labs

{Registration)

Texas CEQ . \ . T104704413-
(NELAP) http://www.tceq.texas.gov/field/ga/env_lab_accreditation.htmf 15-6
Utah DOH i . o e CA01627201
(NELAP) http://www.health.utah,gov/lab/labimp/certification/index.htm]| 5.5
Washington DOE http://www.ecy.wa.qov/programs/eap/labs/lab-accreditation.html C946

Analyses were performed according to our {aboratory’s NELAP and DoD-ELAP approved quality assurance

program.

certifications section at www.alsglobal.com, or at the accreditation body’s website,

A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a
particular certification.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
DETAIL SUMMARY REPORT
Client: Horizon Engineering, LLC Service Request: P1602318
Project ID: Bullseye Glass / 5702
| F
Date Received: 5/4/2016 ‘f @
Time Received: 09:35 § é
D=
o E
Sl
=218
Bl
= | g
Date Time AR =
Client Sample ID Lab Code  Matrix Collected Collected =
LA P1602318-001 Air 42772016 00:00 X X
1B L PIG2318-002 . 1 AF: 1 4/2772016 p0:00° XX
1-C  PL602318-003 Air 47270016 00:00 X X
D S PI60Z3IR004 i 4272016 00:00° X X
I-E P1602318-005 412742016 00:00 X X
LE San7R016 D000 Ly i
q P1602318-007 427/20016  00:00 X X
A 16023 18-008 L0000 5 X
2B 1602318-009 00:00 X
250 1602318010 00:00
2D P1602318-011
TE SElEE P 602318-01257 ’
2F P1602318-013 #/28/2016 X X
1A L plen231s14 472912016 XK
1B | CPIG0231S-01S At 472972016 X X
3¢ Plemalsale | Alr o 4R9R016 XX
D PI602318-017  Ait  4129/2016 X X
B Pl602318-018 Al 47292016 X

HORIZON ENGINEERING 16-5702




¢045-91 ONIYIINIONT NOZIHOH

Air - Chain of Custody Record & Analytical Service Request Page_ § ot |
2655 Park Center Drive, Suite A
Slmi Valley, California 93065 __
Phone {805) 526-7161 Requested Turnaround Time in Business Days {Burcharges) pleage-cirgie—.., ALS Project No. '
Fax {805) 526-7270 1 Day (100%) 2 Day (75%) 3 Day (50%} 4 Day (35%) 5 Day (25%3{1{) Day-Standard Pl 231 b/
et ALS CORACE _ i
Company Name & Address (Reporting Infarmation) Project Name )
TVomas Rhodes [ Horzon E“é“‘@-ﬁf‘i\‘g Bo\\-’:;ewe, @Z \ass - Analysis Method
( I\L Project Number -~
ﬁmme, as B brve, D&&Jﬁs 5"?0"7__
Project anager “ g:. :tch P.0. #1{ Billing Information |
: el . Comments
Phone - Fax 1335%5 N Wipdte — wf"_r')) - e.g. Actual
BB ~2.5 5405 50% -258 ~oF08 ol N,ﬁ’ % AD B0 Preservatlve or
Email Address for Result Reporting ' Sampler (Print &W £ /hﬁ specific instructions
+ rvedes (@ ottt ros ~S OV Lomn - T T Cinpis, Mirscn : %CJ
' ; Canister ID Fiow Contretfer ID Canister 4 Canister M
Client Sample 1D - {g];domtgw c Iﬁaiele d CTIImC?e d (Bar coxde # - (Barcode #- Slart Preasure | End Pressure | Sample
umber | Collec olle AT, SC, efc) FC#) . Hg | ‘Hypsig | Volume
\ &~ G : L}/'?-"? Yneinss \ - : \ i
R i \-‘ .
Zh-F ke | ~— | N\ | N epae ahedyed
Aap~E , d/24 | : 1 NS/ i
- £ ] E] . —’4
) [ AT |
v\_x{ l..«HI-I/ q_/zpw/
. Calal  oalln
. . p 1. J_J
- \- ‘
‘ Report Tier Levels - please select i T ‘ ) - Project Requirements
Tier | - Results (Defaull i not specified) .- Tier Ilf {Results + QC & Calibration Summaries} EDD requiredi:Yes / No Chain of Custody Seal; {Circle) (MRLs, QAPP)
Tier Il (Results +.8% Summanes} Tier Y {Data Validation Packege) 10% Surcharge Type: -~ Units: - INTACT BROKEWN ABSENT
_ . ———— - . L'y -
Relinquish@d1§: (Signattia ﬁ Dats; Time; Recelved by: (Signature) : %am / "
g - _|&lzle | 1200 ik t77% @
Relinquished by: (Sighature) " = Dats; Time: = |Recaived by: {Si Dale: me: Cocler / Blank
Temperature  °C
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ALS Environmental
'Sample Acceptance Check Form
Client: Horizon Engineering, LLC Work order: P1602318
Project: Bullseye Glass /5702

Sample(s) received on: 5/4/16

Date opened: 5/4/16 by: KKELPE

-

Note: This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indicaticn of

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the inethod/SOP.
Yes

Is there a client indication that the submitted samples are pH preserved?
Were VOA vials checked for presence/absence of air bubbles?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?
10 Tubes:
11 Badges:

Are the tubes capped and intact?
Are the badges properly capped and intact?

Ne N/A

1 Were sample containers properly marked with client sample ID? O O
2 Did sample containers arrive in good condition? O O
3 Were chain-of-custody papers used and filled out? O O
4 Did sample container labels and/or tags agree with custody papers? O O
5 Was sample volume received adequate for analysis? O O
6  Are samples within specified holding times? O O
7 Was proper temperature (thermal preservation) of cooler at receipt adhered to? o 0O

8 Were custody seals on outside of cooler/Box/Container? O

Location of seal(s)? Sealing Lid? O

Were signature and date included? O

Were seals intact? O

9 Do containers have appropriate preservation, according to method/SOP or Client specified information? O

O

O

O

O

O

O

ooOoooOoogoooodE
FRNRNEEKNKEEDO

Are dual bed badges separated and individually capped and intact?

L

P1602318-001.01

5.0 L Tedlar Bag

P1602318-002.01

5.0 L Tedlar Bag

P1602318-003.01

5.0 1. Tedlar Bag

P1602318-004.01

5.0 L. Tedlar Bag

P1602318-005.01

5.0 L Tedlar Bag

P1602318-006.01

5.0 L Tedlar Bag

P16(2318-007.01

5.0 L Tedlar Bag

P1602315-008.01

5.0 Tedlar Bag

|IP1602318-009.01

5.0 L Tedlar Bag

[lP1602318-010.01

5.0 L Tedlar Bag

IP1602318-011.01

5.0 L. Tedlar Bag

P1602318-012.01

5.0 L. Tedlar Bag

P16(2318-013.01

5.0 L Tedlar Bag

P1602318-014.01

5.0 L Tedlar Bag

P1602318-015.01

5.0L Tedlar Bag

Explain any discrepancies: (inciude lab sample 1D numbers):

Chain of Custody is missing time collected

ALL SAM

RSK - MEEPP, HCL (pH<2); RSK. - €02, (pH 5-8Y; Sulfur (pH>4)

HORIZON ENGINEERING 16-5702
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ALS Environmental

Sample Acceptance Check Form
Client: Horizon Engineering, LL.C Work order: P1602318
Project: Bullseye Glass / 5702
Sample(s) received on: 5/4/16 Date opened: 5/4/16 by:

KKFLPE

P1602318-016.01
P1602318-017.01

5.0 L Tedlar Bag
5.0 L Tedlar Bag
5.0 L Tedlar Bag

P1602318-018.01

Explain any discrepancies: (include lab sample 1D numbers):

RSX - MEEPP, HCL {pH<2); RSK - CO2, {pH 5-8); Sulfur (pH>)

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LL.C
Client Sample ID: 1-A ALS Project ID: P1602318
Client Project ID:  Bullseye Glass / 5702 ALS Sample ID: P1602318-001
Test Code: EPA Method 3C Modified Date Collected: 4/27/16
Instrument [D: HP5890 I/GCL/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag, Volume(s) Analyzed: 0.10 ml(s)
Test Notes: H3
CAS # Compound Result MRL Data
%, v/v %, viv Qualifier

7782-44.7 Oxygen* 21.7 0.10

7727-37-9 Nitrogen 77.2 0.10

630-08-0 Carbon Monoxide ND - 0.10

124-38-9 Carbon Dioxide 1.16 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air inclides 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LL.C
Client Sample ID: 1-B ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-002
Test Code: EPA Method 3C Modified Date Collected: 4/27/16
Instrument 1D HP5890 T/GCI/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes: H3
CAS # Compound Result MRL Data
Yo, ¥/v %, viv Qualifier

7782-44-7 Oxygen™ 21.5 0.10

7727-37-9 Nitrogen 76.9 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.56 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air inctudes 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Pagelof 1
Client: Horizon Engineering, LL.C
Client Sample ID: 1-C ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-003
Test Code: EPA Method 3C Modified Date Collected: 4/27/16
Instrument ID: HP5890 I/GC1/TCD Date Received: 5/4/16
Analyst: ‘Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: (.10 mi(s)
Test Notes: H3
CAS# Compound ‘ ' Result MRL Data
L %, Vi %, VIV Qualifier

7782-44-7 Oxygen* 21.3 0.10

7727-37-9 Nitrogen 76.7 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 2.01 0.10

" ND = Compound was analyzed for, but not detected above the laboratory reporting fimit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.
H3 = Sample was received and analyzed past holding time. - '

HCORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample ID: 1-D ALS Project TD: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID:; P1602318-004
Test Code: EPA Method 3C Modified Date Collected: 4/27/16
Instrument TD:; HP5890 I/GC1/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volome(s) Analyzed: 0.10 mi{s)
Test Notes: H3
CAS # Compound Result MRL Data
%Y, VIV Yo, VIV Qualifier

7782-44-7 Oxygen* 21.4 0.10

7727-37-9 Nitrogen 76.8 (.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.81 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LL.C
Client Sample ID: 1-E ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-005
Test Code: EPA Method 3C Modified Date Collected: 4/27/16
Instrument ID: HP58%0 I/GCH/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: (.10 mi(s)
Test Notes: H3
CAS# Compound Result MRL Data
%%, VIV %, VIV Qualifier

7782-44-7 Oxygen® 21.6 0.10

7727-37-9 Nitrogen 77.3 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.12 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon,

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702




ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

89

Page 1 of' 1
Client: Horizon Engineering, LL.C
Client Sample 1D; 1-F ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-006
Test Code: EPA Method 3C Modified Date Collected: 4/27/16
Instrument I HP5890 II/GC1/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes: H3
CAS# Compound Result MRL Data
Yo, VIV %, VIV Qualifier

7782-44-7 Oxygen* 21.6 0.10

7727-37-9 Nitrogen 71.3 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.11 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon. '

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Pagelofl
Client: Horizon Engineering, LL.C
Client Sample ID: 1-G ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-007
Test Code: EPA Method 3C Meodified Date Collected: 4/27/16
Instrument ID: HP5890 TI/GC1/TCD Date Received: 5/4/16
Analysi: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L. Tedlar Bag Volume(s) Analyzed: 0.10 mi(s)
Test Notes: H3 '
CAS# Compound Result MRL Data
%, ViV %, viv Qualifier

7782-44-7 Oxygen* 21.7 0.10

7727-37-9 Nitrogen _ 77.4 0.10

630-08-0 Carbon Monoxide ' ND 0.10

124-38-9 Carbon Dioxide 0.874 010

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRE = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LI.C
Client Sample ID; 2-A ALS Project TD: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample 1D:; P1602318-008
Test Code: EPA Method 3C Modified Date Collected: 4/28/16
InstrumentID: ~  HP5890 I/GCL/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml{s)
Test Notes: H3
CAS# Compound Result MRL Data
) %o, ViV %, v/v Qualifier

7782-44-7 Oxygen* 213 0.10

7727-37-9 Nitrogen 76.5 0.10

630-08-0 Carbon Monoxide ND .10

124-38-9 Carbou Dioxide 211 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidenily determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Pagelofl
Client: Horizon Engineering, LLC
Client Sample ID: 2-B ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-009
Test Code: EPA Method 3C Modified Date Collected: 4/28/16
Instrument ID: HP5890 1I/GCL/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 mi(s)
Test Notes: H3
CAS# Compound Result MRL Data
%o, ¥/V %, VIV Qualifier

7782-44-7 Oxygen* 21.5 0.10

7727-37-9 Nitrogen 77.0 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.55 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
% = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.
H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702




93

ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LI.C
Client Sample ID: 2-C ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-010
Test Code: EPA Method 3C Modified Date Collected: 4/28/16
Instrument 1D: HP3890 II/GC1/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes: H3
CAS# Compound Result MRL Data
Yo, viv %, viv Qualifier

7782-44-7 Oxygen* 21.4 0.10

7727-37-9 Nitrogen 76.7 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 . Carbon Dioxide 1.80 0.10

ND = Compound was analyzed for, but not detected above the laboralory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sample was received and analyzed past holding time,

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
- RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample YI}:  2-D _ ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-011
Test Code: EPA Method 3C Modified Date Collected: 4/28/16
Instrument [D: HP5890 TI/GCI/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes: H3
CAS # Compound Result MRL Data
%, VIV %, viv Qualifier

7782-44-7 Oxygen* 21.6 0.10

7727-37-9 Nitrogen 77.2 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.23 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum guantity of a target analyte that can be confidently determi ned by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample TD; 2-E ALS Project ID: P1602318
Client Project ID: Buliseye Glass / 5702 ALS Sample ID: P1602318-012
Test Code: EPA Method 3C Modified Date Collected: 4/28/16
Instrument ID; HP35890 I/GCHTCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml{s)
Test Notes: H3
CAS # Compound Result MRL Data
%, viv %, v/v Qualifier

7782-44-7 Oxygen* 21.6 0.10

7727-37-9 Nitrogen 77.2 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.18 0.10

ND = Compound was analyzed for, but not detected above the Iaboratory reporting limit.

MRL = Method Reporting Limit - The minimusm quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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RESULTS OF ANALYSIS
Pagelof |
Client: Horizon Engineering, LLC
Client Sample ID: 2-F ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-013
Test Code: EPA Method 3C Modified Date Collected: 4/28/16
Instrument ID: HP5890 II/GCL/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag- Volume(s) Anatyzed: .10 ml(s)
Test Notes: H3 ‘
CAS# Compound Result MRIL Data
Yo, VIV Y, VIV Qualifier

7782-44-7 Oxygen* 21.7 .10

7727-37-9 Nitrogen 77.4 0.10

630-08-¢ Carbon Monoxide . ND 0.10

124-38-9 Carbon Dioxide (.900 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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RESULTS OF ANALYSIS
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124-38-9

Page 1 of 1
Client: Horizon Engineering, LL.C
Client Sample TD: 3-A ALS Project 1I): P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-014
Test Code: EPA Method 3C Modified Date Collected: 4/29/16
Instrument I1; HP5890 1I/GCL/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 mli(s)
Test Notes: H3
CAS# Compound Result MRL Data
%%, VIV %%, VIV Qualifier

T782-44-7 Oxygen* 214 0.10

7727-37-9 Nitrogen 76.7 0.10

630-08-0 Carbon Monoxide ND 0.10

Carbon Dioxide 1.88 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sawnple was received and analyzed past holding tune.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample ID: 3-B ALS Project ID: P1602318
Client Project ID:  Bullseye Glass / 3702 ALS Sample ID: P1602318-015
Test Code: - EPA Method 3C Modified Date Collected: 4/29/16
Instrument TD: HP5890 II/GC1/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 mi(s)
Test Notes: H3
CAS# Compound Result MRL Data
%, ViV %%, VIV Qualifier

7782-44-7 Oxygen* 220 0.10 '

7727-37-9 Nitrogen 77.9 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide ND 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon,

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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Page [ of 1
Client: Horizon Engineering, LL.C
Client Sample ID: 3-C ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-016
Test Code: EPA Method 3C Modified Date Collected: 4/29/16
Instrument ID: HP3890 II/GCL/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s} Analyzed: 0.10 mi(s)
Test Notes: H3
CAS# Compound Result MRL Data
%o, V/V %, viv Qualifier

7782-44-7 Oxygen* 22.0 0.10

7727-37-9 Nitrogen 77.7 0.10

630-08-¢ Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 0.331 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Methed Reporting Limit - The minimum quantity of a target analyie that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0,93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample 1D: 3-D ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-017
Test Code: EPA Method 3C Modified Date Collected: 4/29/16
Instrument IDx; HP5890 TI/GC1/TCD Date Received: 5/4/16
Analyst: Wade Henton’ Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 mi(s)
Test Notes: H3
CAS# Compound Result MRL Data
Y. VIV %, viv Qualifier

7782-44-7 Oxygeu* 21.4 0.10

7727-37-9 Nitrogen 770 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.50 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen resuli may include argon due to coelution. Ambient air includes 0.93% argon.

H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample ID: 3-E ALS Project 1D: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-018
Test Code: EPA Method 3C Modified Date Collected: 4/29/16
Instrument ID: HP58%0 II/GC1/TCD Date Received: 5/4/16
Analyst: Wade Henton Date Analyzed: 5/4/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes: H3
CAS # Compound Result MRL Data
%, VIV Yo, VIV Qualifier

7782-44-7 Oxygen* 21.5 0.10

7727-37-9 Nitrogen 771 0.10

630-08-0 Carbon Monoxide ND 0.10

124-38-9 Carbon Dioxide 1.35 (.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit,

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 6.93% argon.

H3 = Sample was received and analyzed past holding time.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1
Client: ~ Horizon Engineering, LLC
Client Sample ID: Method Blank ) ALS Project ID: P1602318
Client Project ID: Bullseye Glass /5702 ALS Sample ID: P160504-MB
Test Code: EPA Method 3C Modified Date Collected: NA
Instrument ID: HP3890 I/GCL/TCD Date Received: NA
Analyst: Wade Henton Date Analyzed: 5/04/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:
CAS# Compound Result MRL Data
%, V/V %, viv Qualifier

7782-44-7 Oxygen* ND 0.10

7727-37-9 Nitrogen ND 0.10

630-08-0 Carbon Manoxide ND 0.10

124-38-9 Carbon Dioxide ND 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.
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Page 1 of 1
Client: Horizon Engineering, L.1.C
Client Sample 1D: Lab Control Sample ALS Project ID: P16023 18
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P160504-LCS
Test Code: EPA Method 3C Modified Date Collected: NA
Instrument ID: HP5890 I/GC1/TCD Date Received: NA
Analyst; ‘Wade Henfon Date Analyzed: 5/04/16
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: NA mi(s)
Test Notes:
ALS
CAS# Compound Spike Amount Result % Recovery Acceptance Data
ppmV ppmV Limits Qualifier

7782-44.7 Oxygen* 25,000 26,500 106 84-121

7727-37-9 Nitrogen © 50,000 52,200 104 88-122

630-08-0 Carbon Monoxide 50,000 53,000 106 87-118

124-38-9 Carbon Dioxide 50,000 51,600 103 84-117

* = The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page l of 1

Client: Horizon Engineering, LLC
Client Sample ID: 1-A ALS Project ID: P1602318
Client Project TD: Bullseye Glass / 5702 ALS Sample ID: P1602318-001
Test Code: EPA TO-3 Modified Date Collected: 4/27/16
Instrument 1D: HP5890 I/GCB/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/4/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 ml(s)
Test Notes: H3

Compound Result MRL Data

ppmV ppinVY Qualifier

Methane 3.8 0.50

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holding time.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1

Client: Horizon Engineering, LL.C
Client Sample ID: 1-B ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-002
Test Code: EPA TO-3 Modified Date Collected: 4/27/16
Instrument [D:; HP5890 II/GCSE/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/4/16
Sampling Media: 5.0 L Tedlar Bag Volume{s) Analyzed: 1.0 ml(s)
Test Notes: H3

Compound Result MRL Data

ppmY ppmV Qualifier

Methane 53 0.50

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the Iaboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding time.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Pagel of 1

Client: Horizon Engineering, LLC
Client Sample ID: 1-C ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-003
Test Code: EPA TO-3 Modified Date Collected: 4/27/16
Instrument TD: HP5890 II/GC8/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/4/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 ml(g)
Test Notes: H3

Compound Result MRL ' Data

ppmV ppmV Qualifier

Methane 5.5 0.50 :

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holding time.
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Papelofl

Client: Horizon Engineering, LLC
Client Sample ID: 1-D ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample 1ID: P1602318-004
Test Code: EPA TO-3 Modified Date Collected: 4/27/16
Instrument ID: HP5890 I[I/GCS/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/4/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi(s)
Test Notes: H3

Compound Result MRL Data

ppmV ppmV Qualifier

Methane 6.0 0.50

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limii - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding time.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page 1 of 1

Client: Horizon Engineering, LL.C
Client Sample ID: 1-E ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID:; P1602318-005
Test Code: EPA TO-3 Modified . Date Collected: 4/27/16
Instroment TD: HP5890 II/GCB/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/4/16
Sampling Media: 5.0 L Tedlar Bag Volume(s} Analyzed: 1.0 mi(s)
Test Notes: H3

Compound Result MRL Daia

ppmV ppmV Qualifier

Methane 6.6 0.50

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit,
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holding time.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page1of'1

Client: Horizon Engineering, LLC
Client Sample ID: 1-F ALS Project TD: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample TD; P1602318-006
Test Code: EPA TO-3 Modified Date Collected: 4/27/16
Instrument ID: HP5890 II/GC8/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/4/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi(s)
Test Notes: H3

Compound Result MRL Data

ppmY ppmV Qualifier

Methane 4,6 .50

Ethane ND .50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL =Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding timne,
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Pape lof 1

Client: Horizon Engineering, LLC
Client Sample ID: 1-G ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample 1D: P1602318-007
Test Code: EPA TO-3 Modified Date Collected: 4/27/16
Instrument ID: HP5890 II/GCE/FID ' Date Received: 5/4/16
Analyst: Adam McAfee Duate Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag , Volume(s) Analyzed: 1.0 ml(s)
Test Notes: H3

Compound Result MRL Data

ppmV ppmV Qualifier

Methane 3.7 (.50

Ethane ND 0.50

Propane ND (.50

ND = Compound was analyzed for, but not detected above the laboratory reporting Limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holdmg time.
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Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample TD: 2-A ALS Project ID: P1602318
Client Project ID: Buliseye Glass / 5702 ALS Sample 1D: P1602318-008
Test Code: EPA TO-3 Modified Date Collected: 4/28/16
Instrument 1T): HP3890 I/GCS/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/5/16
Samplimg Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi(s)
Test Notes: H3
Compound Result MRL Data
ppmV ppmV Qualifier
Methane 4.2 0.50
Ethane ND 0.50
Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. _
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently deteriined by the referenced method.
H3 = Sample was received and analyzed past holding time.
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Client: Horizon Engineering, LLC
Client Sample ID: 2-B
Client Project ID: Buliseye Glass / 5702

112

ALS Project ID: P1602318
ALS Sample ID: P1602318-009

Test Code: EPA TO-3 Modified Date Collected: 4/28/16
Instroment ID: HP5890 II/GCR/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi(s)
Test Notes: H3
Compound Result MRL Data
ppmV ppmV Qualifier
Methane 4.6 0.50
Ethane ND 0.50
Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding time.
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Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample ID: 2-C ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-010
Test Code: EPA TO-3 Modified Date Collected: 4/28/16
Instrument 1D: HP5890 TH/GCB/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi(s)
Test Noles: H3
Compound Result MRL Data
ppmV ppmV Qualifier
Methane 5.7 0.50
Ethane ND 0.50
Propane ND 0.50

NI} = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding time.
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Client: Horizon Engineering, LLC
Client Sample ID: 2-D ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 3702 ALS Sample 1D: P1602318-011
TestCode: ~ EPA TO-3 Modified Date Collected: 4/28/16
Instrument ID: HP5850 II/GCS/F1ID Date Received: 5/4/16
Analyst: Adam McAfee _ Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi{s)
Test Notes: H3

Compound Result MRL Data

ppmV ppmV Qualifier

Methane ' 4.7 0.50

Ethane ‘ND 0.50

Propane : ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding time.
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Page 1 of 1
Client: Horizon Engineering, LLC
Client Sample ID: 2-E ALS Project ID: P1602318
Client Project ID: Buliseye Glass / 5702 ALS Sample 1D: P1602318-012
Test Code: EPA TO-3 Modified Date Collected: 4/28/16
Instrument ID: HP35890 I/GCS/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi{s)
Test Notes: H3
Compound Result MRL Data
ppmV ppmV Qualifier
Methane 4.2 0.50
Ethane ND 0.50
Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determiued by the referenced method.
H3 = Sample was received and analyzed past holding time.
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Client: Horizon Engineering, LLC
Client Sample ID: 2-F ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample 1D: P1602318-013
Test Code: EPA TO-3 Modified Date Collected: 4/28/16
Instrument 1D: HP5890 II/GCS/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 ml(s)
Test Notes: H3

Compound Resuit MRL Data

ppmV ppmV Qualifier

Methane 4.0 0.50

‘Ethane ND  0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding time.
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Client: Horizon Engineering, LL.C :
Client Sample T1);  3-A ALS Project 1ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P1602318-014
Test Code: EPA TO-3 Modified Date Collected: 4/29/16
Insirument TD: HP5890 II/GCS8/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/5/16
Sampling Media: = 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi(s)
Test Notes: H3
Compound Result MRL Data
ppmV ppmV Qualifier
Methane 4.3 0.50
Ethane ND 0.50
Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRT. = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding time.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Pagelof'}

Client: Horizon Engineering, LLC :
Client Sample ID: 3-B ALS Project TD: P1602318
Client Project ID; Bullseye Glass / 5702 ALS Sample ID; P1602318-015
Test Code: EPA TO-3 Modifted Date Collected: 4/29/16
Instrument TD: HP5890 II/GC8/FID Date Received: 5/4/16
Analyst: Adam McA fee ' Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi(s}
Test Notes: H3

Compound Result MRL Data

ppmV ppmV Qualifier

Methane 2.7 0.50

Ethane ND 0.50

Propane . ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRI = Method Reporting Limit - The minimum guantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holding time.

HORIZON ENGINEERING 18-5702




ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

119

Client: Horizon Engineering, LLC
Client Sample ID: 3-C ALS Project ID: P1602318
Client Project 1D: Bullseye Glass / 5702 ALS Sample TD: P1602318-016
Test Code: EPA TO-3 Modified Date Collected: 4/29/16
Instrument ID: HP5890 II/GC&/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 ml(s)
Test Notes: H3
Compound Result MRL Data
ppmV ppmV Qualifier
Methane 3.0 0.50
Ethane ND 0.50
Propane ND 0.50

ND = Comnpound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

H3 = Sample was received and analyzed past holding time.
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Client: Horizon Engineering, LLC
Client Sample ID: 3-D ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P166G2318-017
Test Code: EPA TO-3 Modified Date Collected: 4/29/16
Instrument [1): HP5890 II/GC&/FID Date Received: 5/4/16
Analyst; Adam McAfee Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Vohlune(s) Analyzed: 1.0 ml(s)
Test Notes: H3

Compound Result MRL Data

ppmV ppmV Qualifier

Methane 4.0 0.50

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the [aboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holding time.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
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Client: Horizon Engineering, L1.C
Client Sample ID: 3-E ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample 1D: P1602318-018
Test Code; EPA TO-3 Modified Date Coliected: 4/29/16
Instrument TD; HP5890 II/GCS/FID Date Received: 5/4/16
Analyst: Adam McAfee Date Analyzed: 5/5/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 ml(s)
Test Notes: H3

Compound Result MRL Data

ppmV ppnV Qualifier

Methane 38 0.50

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the faboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and anatyzed past holding time.
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Client: Horizon Engineering, LLC
Client Sample ID: Method Blank ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P160504-MB
Test Code: - EPA TO-3 Modified Date Collected: NA
Instryment 1D: HP5890 T/GCE/FID Date Received: NA
Analyst: Adam McAfee Date Analyzed: 5/04/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 ml(s)
Test Notes:

Componud Result MRL Data

ppmV ppmV Qualifier

Methane ND 0.50

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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Page L of 1
Client: Horizon Engineering, LLC
Client Sample ID: Method Blank ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample 1D: P160505-MB
Test Code: EPA TO-3 Medified Date Collected: NA
Instrument 1D: HP5890 I/GC8/FID Date Received: NA
Analyst: Adam McAfee Date Analyzed: 5/05/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mi(s)
Test Notes:
Compound Result MRL Data
ppmV ppmV Qualifier
Methane ND 0.50
Ethane ND 0.50
Propane ND 0.50

ND = Compound was analyzed for, but not detected above the Iaboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL
RESULTS OF ANALYSIS
Page L of 1

Client: Horizon Engineering, LLC
Client Sample ID: Method Blank ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P160505-MB
Test Code: EPA TO-3 Modified Date Collected: NA
Instrument 1D: HP5890 I/GCE/FID Date Received: NA
Analyst: Adam McAfee Date Analyzed: 5/05/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: 1.0 mil(s)
Test Notes:

Compound Result MRL Data

ppmV ppmV Qualifier

Methane ND 0.50

Ethane ND 0.50

Propane ND 0.50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRI = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1
Client: Horizon Engineering, L.1.C
Client Sample ID: Lab Control Sample ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P160504-.CS
Test Code: EPA TO-3 Modified Date Collected: NA
Instrument I1D: HP5890 1I/GC8/FID Date Received: NA
Analyst: Adam McAfee Date Analyzed: 5/04/16
Sampling Media: 5.0 L. Tedlar Bag Volume(s) Analyzed: NA ml(s)
Test Notes: ‘
ALS
Compound Spike Amount  Result % Recovery Acceptance Data
ppmV ppmVY Limits Qualifier

Methane 1,020 1,010 99 83-107

Ethane 1,010 1,040 103 77-111

Propane 1,010 1,100 109 78-110
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LABORATORY CONTROL SAMPLE SUMMARY

Page lof 1
Client: Horizon Engineering, LLC .
Client Sample ID: Lab Control Sample _ ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P160505-LCS
Test Code: EPA TO-3 Modified Date Collected: NA
Instrument [D: HP5890 II/GC8/FID Date Received: NA
Analyst: Adam McAfee Date Analyzed: 5/05/16
Sampling Media: 5.0 L Tedlar Bag Volume(s) Analyzed: NA ml(s)
Test Notes:
ALS
Compound Spike Amount ~ Result % Recovery Acceptance Data
ppmV ppmV Limits Qualifier

Methane 1,020 945 93 83-107

Ethane 1,010 974 926 77-111

Propane 1,010 1,020 101 78-110
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ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1
Client;: Horizon Engineering, LL.C
Client Sample ID: Lab Control Sample ALS Project ID: P1602318
Client Project ID: Bullseye Glass / 5702 ALS Sample ID: P160505-LCS
Test Code: EPA TO-3 Modified Date Collected: NA
Instrument ID: HP35890 II/GCS/FID Date Received: NA
Analyst: Adam McAfee Date Analyzed: 5/05/16
Sampling Media: 5.0 L Tediar Bag Volume(s) Analyzed: NA mi(s)
Test Notes:
ALS
Compound Spike Amount Result % Recovery Acceptance
ppmV ppm¥Y Lnmits

Methane 1,020 1,010 99 83-107

Ethane 1,010 1,040 103 77-111

Propane 1,010 1,090 108 78-110
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Traverse Point Locations

BULLSEYE 4726 - 4/29 2016
GLASS FURNACE T7-OUTLET PT,BS,JHMV,JF
PORTLAND OR
mew
EAST
Outer Circumference Co in '
Wall thickness t in
INSIDE of FAR. WALL F in 14.13
to OUTSIDE 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 57.0
UPstream Disturb B n 39.5
Inner Diameter Ds in 12.5
Area As sqin 122.7
DOWNstream Ratio A/Ds 4,56
UPstream Ratio B/Ds 3.16
Minimum #Pts (Particulate ) 24
Minimum #Pts/Diameter 12
Minimum #Pts (NON-Particulate) 16
Minimum #Pts/Diameter 8
Actual Points per Diameter 12
Actual Points Used
Trav Fract Stack  Actual Nearest Adjusted Traverse Traverse
Pt Stk 1D 1D Points Points Points Points
#No (f) (Ds)  (Dsxf) (TP) {TP +N) (TP +N)
1 2.13% 125 0.3 0.25 0.5 2.1253 21/ 8
2 6.70%  12.5 0.8 0.875 0.875 2.5 21/ 2
3 11.81%  12.5 1.5 1.5 1.5 3.125 31/ 8
4 17.73% 125 2.2 2.25 2.25 3.875 37/ 8
5 25.00% 125 31 3,125 - 31258 4.75 4 3/ 4
6 35.57%  12.5 4.4 4.5 4,5 6.125 61/ 8
7 64.43%  12.5 8.1 b 8 9.625 95/ 8
8 75.00%  12.5 9.4 9.375 9.375 11 11
9 8227%  12.5 10.3 10.25 10.25 11.875 11 7/ 8
10 88.19% 12.5 11.0 11 11 12.625 12 5/ 8
11 9330%  12.5 11.7 11.625 11.625 13.25 131/ 4
12 97.87% 12.5 12.2 12.25 12 13.625 13 5/ 8§
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BULLSEYE 4/26 - 4/29 2016
GLASS FURNACE T7-OUTLET PT.BS,JHMV JF
PORTLAND OR
mew
WEST
Outer Circumference Co in
Wall thickness t in
Down Stream
INSIDE of FAR WALL F in 13.88
to OUTSIDE 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 57.0
UPstream Disturb B n 39.5
Inner Diameter Ds in 12.25
Area As sqin 117.9
DOWNstream Ratio A/Ds 4.65
UPstream Ratio B/Ds 3.22
Minimum #Pts (Particulate ) 24
Minimum #Pts/Diameter 12
Minimum #Pts (NON-Particulate) 16
Minimum #Pts/Diameter 8
Actual Points per Diameter 12
Actual Points Used S - - - SRR, T—
Trav Fract Stack Actual Nearest Adjusted Traverse Traverse
Pt Stk ID D Paoints 8ths Points Points Points
#No () (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% 12.3 0.8 0.875 0.875 2.5 21/ 2
3 11.81% 123 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 C25.00% 123 31 3.125 3.125 4.75 4 3/ 4
6 35.57% 123 4.4 4,375 4.375 6 6
7 64.43% 12.3 7.9 7.875 7.875 9.5 91/ 2
8 75.00% 12.3 9.2 9,25 9.25 10.875 10 77 8
9 82.27% 12.3 10.1 10.125 10.125 11.75 11 3/ 4
10 88.19% 12.3 10.8 10.75 10.75 12.375 12 3/ §
11 93.30% 12.3 114 11.375 11.375 13 13
12 97.87% 12.3 12.0 12 11.75 13.375 13 3/ §
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4 § % 13585 NE Wriltaker Way
4 Partland, OR 97230
& Phone (503) 255-5050

Fax (303} 255-0505

A f R O\_U A L1 T Y S E RV C E S www.mantrose-eny.com

EPA METHOD 1

- TRAVERSE POINT LOCATIQNS

Client: BU\\\SE\_;E Llass
Source: 7~ 7 Fnghouse oudlisd-
Date: _(~lh [it>

Facllity Location: Eaedamacl O
Sample Location: __ OO

Initials: _ {2 "BO'H@W\ (pogg_s\—g

Traverse | Traverse Point
Point Location
Number (inches)

Duct Dimensions and Port Locations Eoow

1 2B

‘Inside of far wall to outside of nipple, F_' /4@% (3 Z2

Inside of near wall to outside of nipple, N _{ 52_531 /9%

2 DYz
Nearest downstream disturbance, A S 7
3 3 Ve 2
4 3 53/‘7! Nearest upstream disturbance, B 5722
: - E . e T _ 19 I o,
5 | L{ ug/% Circular: Inside Diameter, F-N ./ A2 |1 /4
6 . (é Rectangular; Width " Depth "
H : . * 'S p ]
7 c:i VL Rectangular Equiv. Dlameter_. 2*w D)I(W+D)
8 | io ‘75 Number of Ports: %
) 11 'th Duct characteristics:
10 Zim Construction: PVC Fiberglas Other
1278 = —
11 /3 Shape: Rctangular Elliptical
12 13 ,:-;2/5 | Orientation: Horizontal Diagonal (~ angle: 2)

Flow straighteners: Yes @

Stack Extension: Yes

Cyclonic Fiow Expected: Yes @

Cyclonic Flow Measured & Documented: No

Average Null Angle <20°: Yes No N/A
Meets EPA M-1 Criteria: Yes No (If “No”, explain why)

Test port sketch or comments

Shased files\Field\Dala ShealsMathad 1Mathod 1_PDX-vipdf
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13585 NL Whitaker Way

Portiand, OR 97230

FPhone [G0OX) Z55-5050

Fax (503} 255-0505

HWH.MONITCSe-any.com Cyclonic Flow Measurement

pate:_{/26/16

Run(s): ‘ /{//% Client: f}pi{

leer
Time: - v 2= Source: Iz ) Facility Location: oy 7iaiget, Of-
) Sample Location: 4 N(PLe v Operator, 55 '
Pitot: ; é{%f ) Magnehelic: 377
Null angles measured from horizontal W . '
o
: Direction Direction
Port Traverse Null Angle  of Rotation a0° from of Rotation ’ EXAMPLES:
- Point (Ap=0) (cwoerccwy  Null Angle  (CW or CCW} Ap

CNET] A / Near side of stack
2 27
3 /7 s - . . Direction
4 & \ . Null Angle  of Rotation
5 7 ' /ﬁ (Ap=0) (CWorCow)
] /7 << Null-angle [72 ] cow |
7 )2 Direction
8 /7 a0° from cf Rotation
8 &/ ==+ Nirgction of flow from right, Null Angle (CworccwW)
10 i positive side of pitot on right**+ | 18 | CwW |
1 &
12 &

1 2
2 o Far side of stack
3 &/ #+Diraction of flow from left, Direction
4 i positive side of pitot on left™*** Null Angle  of Rotation
5 P2 (Ap=0) (CWarCCW)
8 2] —r 768 | cw
7 o Null angle >> Direction
8 /) N 90° from of Rotation
9 # Null Angle (W or cow;
10 7 1 14 ] ccw |
1 [
12 o \

Average o7

Shared Flle\FigldData Sheets\Melhod 2\Cyclonie Flow_POX_y1

LEL
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I:’rO‘l"uctlonI Process Data
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Raw Material Information

Amount of total chromium in the batch (Ibs)
Type and quantity of material being processed
Weight of finished product {lbs)

Weight of charges during each batch (Ibs)

Batch tickets providing this information was provided to DEQ prior to testing
and no changes to the approved formulations were made. Glass formulation
information is Confidential Business information.
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Bag Hause purging cycle - Note: All Purging cycles to be done in low fire

BH DP Open Pm and Open BH DB
inWGC Close Pm and close stide Cycles (1 [slide gate (set to last ResetHz |y
Magnanenc gate [note location)and Hz @ purge f[cycle=4 location) and clamp to arignal
Date Time [Oxy% Gas % pre - purge Hz Pre - purge  |clamp damper door cycle pulses) damper doar set point  |Magnehelic [Notes
4/24/2016] 8:55 980 515]5.5/4.8 45iopen PM/close DD 60{5min Close PM/open 45|5.1/4.5
4/24/2016| 940 707 670(5.5/4.7 45|open PM/close DD 60|10min Close PM/open 4515.2/4.5
11:15p 5.5/4.8 45iopen PM/close DD &0|10min Close PM/open 45|5.2/4.5
4/25/2016] 230a 920 488{6.8/6.1 50{open PM/close DD 60{10min Close PM/open 50/6.4/5.6
4/25/2016| 500a 535 280(7/6.3 50|epen PM/close DD 60}10min Close PM/open 5016.5/5.6
4/25/2016| 110p 433 227|5.9/5.4 45jopen PM/close DD 60|10min Close PM/open 45(5.5/4,7
4/25/2016] 140p 422 230(5.7/4.9 45|cpen PM/close DD 60|15min Close PM/open 45(5.5/4.8
4/25/2016] 515p 522 275(5.9/5, 45|open PM/close DD 60|15min Close PM/open 45(5.5/4.9
4/25/2016| 905p 977 5141i6.7/6.1 50]jopen PM/close DD 60[15min Close PM/open 50i6.5/5.7
4/26/2016| 215a 207 426|5.8/5.3 45|open PM/c¢lose DD 60|10min Close PM/open 45|5.5/4.9
4/26/2016] 600a 526 274(5.9/5.4 45|open PM/close DD 60{10min Close PM/open 45(5.7/5.0
4/26/2016| 130p 296 1576.0/5.5 45|open PM/close DD 45(10min Close PM/open 45(5.4/4.8
4/26/2016| 315p 598 314(5.5/5. 45fopen PM/close DD 45(15min {Close PM/open 45{5.4/4.9
4/26/20016| 430p 498 262(5.5/4.9 45|open PM/close DD 25|15min Close PM/open 45(5.1/4.7
4/26/2016f 1040p 978 515i6.6/6.2 50|open PM/close DD 25{15min Close PM/open 50|6/5.4 lowered to 45 hz. Mag 5.1/4.8
4/27/2016| 250a 295 154(4.8/4.3 40lopen PM/close DD 25[5min Close PM/open 40(4.5/4.1
4/27/2016| 1130a 297 154|4.8/4.4 45|open PM/close DD 60|10min close PM/open 40/4.6/4.1
4/27/2016] 1215p 297 15814.7/4.1 40{open PM/close DD 60|10min Close PM/open 4014.6/4.1
4/27| 335p 578 309(4.9/4.3 40jopen PM/close DD 30115min Close PM/open 40|4.5/4.
4/27| 435p 264 155(4.5/4.1 40|open PM/close DD 30{10min Close PM/open 40(4.4/4
4/27| 10:40p 294 15516.5/6. 47.5|open PM/close DD 30|15min Close PM/open 47.5|5.6/5.2  |lowered to 45 hz. Mag 5.1/4.8
4/28] 215a 294 155(4.8/4.4 40{open PM/close DD 140/50/60 |5min Close PM/open 40{4.7/4.3
4/28{1145am 293 155(6.0/5.8 45lopen PM/close DD 60]10min Clase PM/open 40{4.8/4.4
4/28(1215pm 296 156(4.8/4.4 40|open PM/close DD 60{10min Close PM/open 40(4.8/4.4
4/28| 4:00p 574 29215.5/4.9 40|open PM/close DD 30|15min Close PM/open 40(4.5/4.2
4/28| 9:50p 291 153|7.1/6.6 S0jopen PM/close DD 30|15min Close PM/open 50(6.5/6
4/29{ 155 291 153|7.1/6.7 50|open PM/close DD 30 10;Close PM/open 50(6.7/6.2
5/1| 845p 288 145{8.1/7.6 55|open PM/close DD 30 12|Close PM/open 7.6/6.7
5/2| 1200p 288 148/4.9/4.6 40{open PM/close DD 30 15|Close PM/open 4074.5/4
5/2| 2:30 561 288|5.5/5.2 45|open PM/close DD 30 15|Close PM/open 45[4.5/4.6
5/2] 830p 535 42917/6.4 50|open PM/close DD 30 15]Close PM/open 45|5.5/5

rel
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The duration of each refining period is & hours.

Stack PM
Diverter damper | Air dump | damper
Ambient valve 12%inlet { Bag H. door position - | Position- | Furnase |Magnahelt
Conditions;]  Date Time Qxy CFH | Gas CFH_[Furn. Temp| Temp Temp Temp temp | VFD Hertz | Damper set % | position o/t o/C door - O/C [
Setup 4126
At temp 4/26 5:25pm 478 258 2495 71 107 121 123 45 18 open| clesed, closed] closed!|5.5/4.9
Charge 4126 5:30pm 292 154 2417 71 164 201 161 45|25/12.5 open| closed] open| openi5.5/5
Recover 4/26 5:50pm 977 516 2344 72 192 197 159 45 17/ open| ciosed; closed| closed{5.5/5
At temp 4726 6:10pm 973 516 2460 73 214 216 186 A5 19 open; closed! closed] closed|5.5/4.9
Charge 4/26 6:15pm 238 154 2385 72 234 261 210 45,25/12.5 apen| closed open open|5.4/4.9
Recover 4126 6:30pm 085 518 2324 72 200 202 179 45 14 open| closed! closed] closed{5.5/4.9
At temp 426 7:10pm 983 515 2487 74 205 N/A 204 45 28 open| closed! closed| closed|5.4/4.9
Charge 4/26 7:15pm 294 155 2403 74 207 N/A 203 45(25/12.5 open| closed open open|5.4/5
Recover 4/26 7:25pm 982 514 2353 73 189 N/A 184 45 23 open| closed| closed; closed|5.5/5.1
At temp 4/26 B:25pm 715 372 2498 72 169 N/A 188 45 27 open| closed| closed| closedi5.4/5
Charge 4/26 2:30pm 297 156 2418 72 209 N/A 201 45|25/12.5 open| closed| open| open(5.5/5.1
Recover 4/26 8:50pm 981 517 2351 72 108 N/A 187 a5 30 open| closed| closed| closed|5.6/5.2
9:05p 216 47.5
9:17pm 210 50
At temp 4/26 9:55pm 509 269 2500 72 112 N/A 144 50 16 cpen| closed| closed| closed|6.8/6.3
Charge 4/26 | 10:000m 296 156 2411 72 182 N/A 177 50|25/12.5 cpen| closed| open| open|6.9/6.4
Retover 4/26 10:20pm 971 513 2358 73 156 N/A 167 50 ac cpen| closed| closed| closed|6.9/6.4
11:40pm 2487 45 5.1/4.8
At temp 4/26 | 1L:25PM | 531 284 2500 71 120 N/A 152 45 16.8| open| closed| closed| closed|5.5/4.9
Charge 4/26 11:30pm 296 155 2402 71 320 N/A 235 45(25/12.5 open| closed| open| open|5.5/4.9
Reecaver 4/26 11:50pm 980 515 2377 71 183 N/A 178 45 .24 open| closed| closed| closed|5.5/5
Setup
Jat termp 4427 12:55am 535 284 2438 70 164 N/A 160 45 17 open] clesed] closed| closed|5.5/5.1
(Charge 4/27 1:00am 292 154 2339 69 170 N/A 170 48/45|25/12.5 open| closed] open| open|6.2/5.8
scover 4/27 1:20am - 980 514 2326 69 189 N/A 184 45 25.8) . open| clesed| closed| closed|5.7/5.2
B
pid 427 205am 750 395 | (estimated flow rates)
Mt 4/27 2453 484 248 | (estimated flow rates)
E% 4/27 | 300am 508 267 | festimated flow rates)
= 4727 400am 465 241 | (estimated flow rates)
m 4/27 500am 556 301 | (estimated flow rates) R
H af27 600am 689 364 |{estimated flow rates)
= 4/37 700am 463 235  |{estimated flow rates)
[(n)] 4/27 800am 448 238 |{estimated flow rates)
E; 4427 900am 290 152 |(estimated flow rates)
! L
S The duration of ezch charge period is 5 minutes {0.083 hours)

ovl
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The duration of each refining period Is 8 hours,

[0
Diverter Ardump | damper
Amblent valve 12" inlet Bag H. Stack damper| position - | PosTtion - } Furnace
Conditions: Date Time Qy CFH | Gas CFH [Furn, Temp] Temp Temp Temp temp | VFD Hertz | Damper set % | door position 0/fC a/c door - 0/C{ Magnahelic
Setup 4728 45
At tefmp 4/28 4:55pm 537 288 2500 78.8 154 n/a i54 45 12 open| closed| closed] closed|5.6/5.1
Charge 4/28 5:00pm 291 154 2377 77 210 nfa 183 45|25/12.5 openi closed] open| open|5.6/5.1
Recovar 4728 5:20om 980 515 2352 78.4 194 n/a 177.1 45 19.9 open| closed| closed| closed|5.6/5.2
5:00pm
At temp 4/28 5:40pm 978 514 2492 79.2 205.2 n/a 205.8 45 18.1 cpen| cldsed| closed| closed|5.5/5.2
Charga 4/28 5:45pm 286 151 2342 79.3 215.7 n/a 209.5 45(25/12.5 ocpen| closed open open|5.5/5.2
Recover 4/28 6:05pm 977 516 2345 79.5 197.9 n/a 183.6 45 255 cpen| closed| closed] closed|5.6/5.2
6:40 AM 47.5
At tamp 4/28 6:40pm 977 510 2501 80.4 226.4 nfa 2239 47.5 23.4 open| closed| closed| closed|6/5.7
Charge 4428 6:45pm 293 154 2383 819 | 2222 n/fa 223.9 47,5|25/12.5 open| closed! open| oapen|6/5.7
Recover 4428 7:05pm 298 515 2380 72.8 218 n/a 208 47.5 27.1 open{ closed] closed| ctlosed|6.2/5.9
7:40pm 50 6.7/6.3
At temp 4/28 7:55pm 688 361 2509 7.6 1774 nfa 205.6 50 17 open| closed| closed! closed|6.75/6.3
Charge 4/28 2:00pm 293 155 2384 76.5 197.5 n/a 202.7 50|25/12.5 open| closed| ‘open| open|6.9/6.4
Recover 4/28 8:20pm 974 514 2380 75.3 195.2 nfa 194.9 50 28 open| closed| closed] clesed
4/28 8:45pm 292 154 236 50, 7.1/6.6
4/28 | 9:00pm a5 5.5/5
At temp 4/28 9:258m 607 322 2509 73.8 161.2 nfa 184.6 45 Z1.9 open{ closed| closed| closed|5.5/5
Charge 4/28 9:30pm 292 154 2356 74,1 212.1 n/a 195.2 45(25/12.5 openi closed open| open|5.6/5.2
Recover 4728 9:50pm 981 519 2371 74 219.7 n/a 194.2 45 25 open| closed| closed| closed|6.1/5.2
10:30pm 262 236 50 6.7/6.5
At temp 4/28 10:55pm 554 591 2560 74 135 nfa 157 50 19.9 open| closed| closed| closed|7/6.6
Charge 4/28 11:00pm 291 152 2442 74 184 nfa 171 50125/12.5 open| closed| " open| open|7/6.6
Recover 4/28 12:2C0em 981 513 2391 75 174 nfa 162 50 18,5 open| closed| closed] closed|7.1/6.7
I temp 4/29 12:25am 538 282 2500 72 136 n/a 156 50 20.4 open| closed! closed| closed|7/6.7
%arge 4/29 12:30am 291 152 2366 73 201 nfa 174 50[25/12.5 open| closed| open| open|7.1/6.7
Ecover 4/29 12;50am 930 515 2471 72.5 207 n/a 199.5 50 21 open| closed] closed| closed|5.9/6.6
I
0y
b 205am 750 395 2516 70.6 154 163 45 20| t54/b31.5| closed| closed] closed|5.8/5.3
245a 484 248 2502 71 176 158 40 21| t54/b31.5| closed| closed! closed|4.8/4.4
g 300am 508 267 2505 71 187.9 169 40 18.5) t54/b31.5| closed| closed| closed|4.9/4.5
g 400am 4565 241 2500 71 164 170 40 t54/b31.5| closed| closed] closed|4.9/4.6
= 500am 566 301 2498 70 205 178 40 18| t54/031.5; closed| closed] closed|4.9/4.5
m 600am 689 | 364 | 2483 | 70 174 159 40 17] t54/0315] closed| closed| closed|4.9/2.6
9] 700am 463 235 2498 69 165 153 40 25| t54/b31.5{ closed| closed| closed|4.9/4.6
s 800am 448 238 2500 716 177 160 a0 17| t54/b31.5] closed| closed| closed|5/4.7
e 800am 290 152 2428 75 184 161 40 26| 154/h31.5| closed| closed| closed|5/4.7
= 10am
n
b .
% The duration of each charge peried is 5 minutes {0.083 hours)

vl
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o ~Meter Box
__-'.‘Callbrat|on Critical Orifices
o Standard Meter
S Pitots
Shortridge Micromanometer
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--5_:-__Thermocouples and Indicators
~ Nozzle Diameters
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20.5-9) DNIJIIANIONT NOZIJOH

Biannual Metarbox Calibration
Method FPAM-5#7.2
Logation Horizon Shop Date 3/24/2016
Meter BoxID 3 P= 3035 (in Hg) 0ld New Change
Meter TD 6077419 Ta= 38 (°F) 0.57<7<103 630715 | 3/24/16 {+)
Tamb S17.67 ('R) Y= 1.02452 0.09150 -3.2% PASS
calibrated by M Leak checks A= 2.07640 1.88884 -9 0%
Orifice Set Z Negative 0 infmin @ 25 inches Hg
Positive 0 infmin @ 5 inches H20
Critical Field Meter Time
VAC | orificed K dH Meter Net Tg Ty, T, T t
(inHg) {inH,0) (& iis] oy 'R (4] ('R} {min) Y dH@ Y dH@
0.020 020 Allow. Tolerance
Initial 215 1748 0.34956 0.71] 928512 5.3930 61.0 62.0{ 522.7 522.4 12.00 1.01070 1.89402 0.019 0.01
Final 933,505 54.0 64.0 pass pass
Initial 20 1755 0.45656 1.3 933.905 6,0160 £4.0 64.0] 5232 5234 10,00 0.98662 1.93347 0.005 0.04
Final 539.521 64.0 63.0 pass pESS
Initigh 185 763 0.58764 21 5939.521 7.0460 64.0 §3.0] 5247 525.2 5.00 0.97720 1.83902 0.014 0.05
Final 046.967 68.0 67,0 pass pass
0.00150]  1.88884
STDEV 0.0141
STDEV/AVG 1.42%
Ambrent Heated
Meterbox Stondard, °F  Measured, °F  Difference %] Amb. | Standard, °F Measured, °F  Difference %] Heated
3 In 613 60,4 0.17% EED] 197.7 1992 -0.23% 253
3/24/16 Qut 613 62.7T -0.27% pass 197.9 159.2 -(.20% pass
FLUKE G638
|Cah' brated by
‘Thermocouple Ambient 200 +- 400 +-
Tndicator Channel | Standard, "F  Measured, F  Difference % Standard, "F  Measured, T Difference % Standard, T Measured, “F  Difference %
3 Stack 59 61 -0.39% pass 200 201 -0.15%] _pass 460 401 -0.12% a8
24-Mar-16 Probe| 59 58 0.15%| pass 200 201 -0.15%] _pass 400 399 012% pass
Oven 59 58 0.19% ass 200 202 -0.30%] pass 400 400 0.00% pass
Impinger 59 61 -0.39% pass 200 201 -0.15%]_pass 400 401 -0.12% pass
Aux 39 61 -0.39% pass 200 201 -0.15%| _pass 400 401 -0.12% pass
Meter In| 59 61 0.39% pass 200 201 -0.15%] _pass 400 401 -0.12% ass
Meter Qut 59 61 0.30% pass 200 201 [0.15%] pass 400 401 -0.12% pass

Signal Tester 6474
Calibrated bE M|
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€045-91 ONIYI3INIONI NOZIdOH

Biannual Meterbox Calibration

Method EPAM-5#7.2
Location Horizon Shop Date 3/24/2018
MeterBax ID 25 Ph= 30.35 (in Hg) Old New Change
Meter ID 151531835 Ta= 58 (°F) 0.97<Y<103 $/25/15 3/24/16 {+H-)
HE 1D Tamb 517.67 ("R) Y= 1.01267 0.99914 -1.4% PASS
calibrated by PLB Leak checks dH@= 1.75831 1.79729 -0.1%
Orifice Set ND Nepative 0 in/min @ 25 inches Hg
Positive ¢ in/min @ & inches H,0
) Field Meter Time
VAC Critical 4 dH Meter Net Ty Tia Ta Tn t
(inHg) | OrificeD (inH, 0} (') ) CF} CF) R) °R) (min) v dH@ ¥ dH@
0.020 020 Allow. Tolerance
Initial 19,5 ND4& 03353 0.68 167.251 5.1660 6540 63.0 522.7 5234 12.00 1.01408 1.97691 0.0i5 0.18
Final 172,417 65 0 63.0 pass pass|
Initial 17.5 ND35 0.44902 1.1 172417 5.2758 65,0 63.0 523.2 5244 9.00 0.9985] 1,72363 0.001 007
Final 177.692 67.0 54.0 pass pass|
Initial 13 ND&3 0.58688 1.9 177.692 62180 67.0 54.0 5237 5259 8.00 0.98489 1.69133 0.014 011
Final 183,91 70.0 64.0 pass| pass
0599161 75729
Ambient Heated
Meterbox Standard, ‘T Measured, °F  Difference %  Amb, Standard, °F  Measured, °F  Difference %| Heated
25 In 380 59,0 1976 199.2
3/24/16 Qut 58.0 S8.0 0.00% pass 197.6 198.8 -0.18% pass
Flitke (23]
|Calibrmed by PLBl
Thermocouple Ambient 200 +-~ 400 +/-
Indicator Chann! | Standard, F_Measured, T _Difference % Standard, "F Measured, °F  Difference % Standard, °F Measured, °F  Difference %
25 Stack 58 62 -0.58% pass 200 200 0.00% ass 400 399 0.12% 358
24-Mar-16 Probe 59 61 -0.39% ass 200 201 -0.15% pass 400 398 0.23% ass
: QOven 59 62 -0.58% 4SS 200 198 0.30% pass 400 398 0.23% 285
Tmpinger 59 62 -0.58%) ass 200 il 0.00%,: 288 400 401 =0.12% A58
Aunx| 59 62 -0,58%| pass 200 199 0.15% i8S 400 400 0.00% pass
Meter| 59 64 -0.96% LEH 200 202 -0.30% 288 400 401 -0.12% AsS
39 63 -0.77%| pass 200 202 —.30% pass 400 402 -0.23%%| pass

Signal tester 647
ICaEibmtcd bz PLB

Sri



Z025-9) ONIMIINIDONT NOZIHOH

Post Test Meterbox Calibration

Method EPA M-5 #7.2
Location Horizon Shop Date 5/25/2016
Meter Box ID 3 Pb= 30.23 (in Hg) Biannual | Post-Test| Change
Meter 1D 6077419 Ta= 66 (oF) 3/24/2016 5/25016 {+/-)
calibrated by PB Tamb 525.7 (oR) = 099150 | 0.98308 | -0.9%
dH@= 1.88884 | 1.86822 ~1.1%
Field Meter Time
VAC Critical K dH Meter Net Tdi Tdo To Tm t
{in Hg) | Orifice 1D (inH20) (ft3) (ft3) {oF} (oF) (oR) (oR) {miny Y. dH@ Y dH@
1Z £.020 0.20
Initial 20.5 55 0.44894 1.2 489.867 7.182 67 a7 527.0 527.0 12.0 0.8766 1.8530 0.006 0.02
Final 497,050 87 57 pass pass
Initial 20.5 55 0.44994 1.2 497.080 5.548 67 57 527.5 528.0 1.0 0.9842 1.8730 0.001 0.00
Final 503.596 70 638 pass pass
initial 20.5 &5 0.44894 12 503.598 5.939 70 €8 528.0 529.3 10.0 0.9885 1.8787 0.005 0.01
Final 509.535 71 58 pass pass
0.98308 1.8682

pass

Allow. Tolerance

9l



205791 ONIYIANIDNT NOZIYOH

Post Test Meterbox Calibration

Method EPA M-5 #7.2
Locaticn Horizon Shop Date 5/31/2018
Meter Box ID 25 Pb= 20.11 (inHg) Biannual | Post-Test] Change
Meter ID 15131835 Ta= B5 (oF) 3/24/2018 5/31/16 (+-)
caitbrated by PT Tamb 524.7 (0R) = 0.98916 | 0.97912 -2.0%
dH@= 179728 | 1.71253 -4.9%
Field Meter Time
VAC Critical K dH Meter Net Tdi Tdo To ™™ t
(in Hg) { Orifice ID (inH20) (f3} (ft3) {oF) (oF) oR) (oR) (min) Y dH@ Y dH@
Shop #3 0.020 0.20
Initial 21 55 0.44771 1.1 16.656 5.074 57 66 526.5 527.0 8.5 0.9756 1.7008 0.004 Q.00
Einal 21.730 58 67 pass pass
initial 21 55 0.44771 1.1 21.730 6.270 68 57 527.0 528.3 10.5 0.8775 1.7070 0.002 0.01
Final 28.000 71 &7 pass pass
Invitial 21 55 0.44771 1.1 25.000 6.242 71 &7 b27.5 529.5 10.8 0.9843 1.7208 0.005 0.01
Final 34.242 - 72 68 pass pass
0.97912 1.7125

pass

Allow. Tolerance

Lpl



202591 ONIYIIANIONT NOZIHOH

Critical Orifice Calibrations

Client HORIZON 12/2/15 Date
Set D "YD" Shop #3 in house Tob
DGM (Y)= 100310 Fluke D 455 DP Calibrated
DGM ID # 2299046 Std Manometer 537 mew QAQC
Dry Gas Meter Orifice ID # 40} Crifice ID # A8 Orifice ID # 55|  Orifice I # 63| Orifice D # 73
K' Critical Orifice Coefficient 0.23426 (.34072 #0;44994 0.59086 0.80743
Symbol  Units Run 1 Run 2 Run 1 Run 2 Rum 1 Ruyn 2 Run 1 Run2 Run 1 Ruon 2
Initial volume Vi fi? 498.995 504.431 505.896 515.660 521.449 531.500 537.697 545.454 553.284 563.225
Final Volume Vr 1t 504.451 509.896 515.660 521.449 531.500 537.697 545.494 553,284 563,225 580.024
Difference Vi ft? 5.436 5,465 5.764 5.789 10.051 6.197 7.797 7.790 9,941 16.799
Temperatures
Ambient T, °F 55.00 58.5 58.5] 58.5 59.0 59.5 59.5] 595 60.0] 60.0
Absolute ambient T, R 514.67 518.17 518.17 518.17 S518.67 319,17 519.17 519.17 519.67 519.67
Initial Inlet T °r 56,2 85.9 68.7 75.7 76.7 82.9 831 88.9 89.5 93.3
Outlet T; °F 553 56.5 57.5 586 59.3 60.7 61.2 62.1 63.0 64.0
Final Inlet T °F 65.9 68.7 757 76.7 829 83.1 88.9 89.5 933 94.5
Outlet T: °F 56.5 57.5 58.6 59.3 60.7 612 52.1 63.0 64.0 63.7
Avg, Temp T, R 518.143 521.82 524.793 527.245 529.57 531,645 533,495 535.545 537.12 539.045
Time min 18 18 13 13 17 10 10 10 9 15
sec 0 0 0 0 0 30 0 0 20 44
18.00 15.00 13.00 13.00 17.00 10.50 10.00 10.00 0.33 13.73
SAMPLE RATE ACFM 0.3020 0.3036 0.4434 0.4453 0.5912 0.5902 0.7797 0.7790 1.0651 1.0677
Orifice man. rdg dH@ in 1,0 0.28 0.28 0.67 0.67 1.20 1.20 2.20 2,20 4.20 4.20
Barometric, Pressure Pbar kg 30.08 3011 30.11 30.08 30.11 30.08 30,05 30.05 30.08 30.08
Pump vacuum intig 21.0 21.0 19.6 19.6 18.0 18.0 16.0 16.0 12.8 12.8
K' factor 0.2341 0.2345 (0.3408 0.3407 04511 0.4488 0,5923 0.5895 0.807% 0.8070
K' factor Average 0.2343 0.3407 0.4499 0.5509 0.8074
% Error (+/- 0.5) % PASS 0.082% PASS | 0.016% PASS | 0.260% PASS 0.237% PASS 0.056%

Z:\Shared files\Company'ReportCALS\Critical Qrifice\Shop Orifices\2015\SET YD SHOP(3) 120215 xls

8l




¢0£5-9) ONIYIANIDNT NOZIHOH

Critical Orifice Calibrations

Client HORIZON 12/2/15 Date
Set ID "NR" Shop #2 in house Job
DGM (Y)= 1.00310 Fluke TD 455 YY Calibrated
DGM D # 2299044 5td Manometer 537 mew DAQC
Dry Gas Meter Orifice ID # 407 Orifice D # 48] OrficeID# 55{ OrificeID # 63| Orifice ID # 73
K' Critical Crifice Coefficient 0.23609 0,34106 0.44771 {L57050 0.77954
Symbol Units Run 1 Run 2 Rum 1 Run 2 Run 1 Run 2 Run 1 Run 2 Run 1 Run 2
Initial volume Vi fi? 580170 587.015 595,181 600.520 605,860 612,315 6518.785 625170 631.564 637.752
Final Volume Vi iz 587.015 585,181 600.520 605,860 612,315 618,785 625170 631.564 637.752 643,920
Difference Vo fi* 6.845 8.166 5.339 5.340 6,455 6.470 6.385 6.394 6.188 6.168
Temperatures
Ambient T, °F 59.5 58.0 58.0] 58.5 58.5 59.0 59.0] 59.5 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 67.6 68.6 75.2 76.2 81.9 825 872 88.0 937
Outlet T, °F 64.3 60.1 58.5 59.0 39.5 60.3 60.8 61.6 62.3 63.1
Final Inlet T; °F 67.6 68.6 752 76.2 819 82.5 872 880 93,7 94,7
Outlet T °F 601 58.5 55.0 59.5 60.3 6.8 61.6 62.3 . 631 64.0
Avg, Temp T R 525,945 5323.37 524,995 527.145 526.145 531,045 532.655 534.445 536.445 538.545
Time min 22 26 12 12 1 11 8 8 6 6
see 10 42 0 0 0 0 30 30 [ 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@ mH,0 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 29.9% 30.02 30,02 29.99 29.99
Pump vacuum inHg 21.2 212 19.6 19.6 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 0.5709 0.5701 0.7823 0.7768
K factor Average 0.2361 03411 0.4477 0.5705 : 0.7795
% Error (+/-0.5) % PASS 0.308% PASS f 0.171% PASS ] 0.039% PASS 0.069% DASS 0.357%

Z:\Shared files\Company\ReportCATS\Critical OrificeiShop Orifices\201 NSET_NR_SHOP(2) 120215 x5
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Secondary Standard M5 1OOéT :

DATE: 772272015 ' Operator:  Joe Ward
Meter No: 2299046 [Meter Box AH@ ~~ 0.0000 ~ [MeterBoxYd  1.0031 [Barometric Pressure: _ 29.71
Standard Meter Gas Meter Box Gas Std. Meter Meter Box
Volume (V,) Volume (Vi) Temperature (t;) Temperature (t5)

Q P H | Yds |Initial| Final| Vf [ Initial| Final | Vf ]inlet|Outlef{Avg.| Inlet | Quilet | Ave. Time Yd Rim #
121 | -0 | 000 [ 1.0000] 00 | 5005 5005 | 192235] 197200 | 5055 | 720 | 720 | 720} 760 | 760 | 760 | 408 10015 | 1
121 | 160 | ooo |1co00] 00 | 6025 | 6025 | 197.290| 203,386 | 6.096 | 720 | 720 720 | 160 760 | 760 | 491 0.5997 1

qa1 | <160 | 000 {10000] 00 | 5005 ] 5005 |203386] 208775 | 5059 | 720 ] 720 | 7204 760 | 760 ] 760 1 409 10007 1
040 | 060 | o0c | tocon] 00 ] 945 | 9145 { 255492 264670 | 9.178 | 720§ 720 3 720 | 760 760 | 760 249 | 1004 2
040 | 060 | 000 |1oo00| 00 | 5000} 5000 | 264670 269691 | 5021 | 720 | 720 | 720 | 760 | 760 | 760 ] 1229 § 10048 2
040 | 060 | coo | 1oooo] co | 6000 | 6000 | 260691 | 275726 | 6035 | 720 | 720 | 720 760 | 760 | 760 § 1473 | 10052 2
062 | 080 | 000 | 10000} 00 | 5000 5000 |279.510] 284532 | 5022 } 720 | 720 | 720} 770 770 | 70§ 800 1.0070 3
062 | 080 | 0po | 10000] 00 | 5005 | 5005 284532 | 289565 | 5033 | 720 | 720 | 0| 7o | mo | 70| s 1.0058 3
o6z | 080 | ooo |1o000] oo | so1s| 5015 | 2s9sss | 204610 | 5045 | 720 g0 {720 | 70 | 70 { 70| s 1.0054 3
083 | 140 | ooo [1ocoo} 0o | 6005 | 6005 | 3073681 313408 | 6040 | 7261 720 | 720} 760 760 | 760 | 117 1.0052 4

| oe3 | 140 | 000 |10000| 00 | 9025 | o025 { 213408 | 322502 o085 | 720 | 720 | 10| 760 | 760 | 760 | 1075 | o034 4
083 | -140 | coo | 10000] oo | 5000} 5000 | 322502 327531 | so29 | 720 | 72.0 | 720 ] 760 60 | 760 | s 10052 4
wo | se | ooo |1coo0k oo o300 | 9300 | 331.200] 340710 | 9420 | 720 | 720 | 720 760 760 | 760 ) 915 0.9984 5
100 | -150 § 000 Vioooo| co | 5005 5005 | 340710 345,770 | 5060 720 | 720 | 720 160 | 760 | 760 | 492 1.0003 5
100 | 150 | 000 {10000| oo | 5005 | 5.005 | 345770 | 350.831 | 5.061 | 720 1o | 0| 760 760 | 760 | 495 1.0001 5

AVERAGE 1.0031

Operator Signature Q

Millennium Instruments Inc.
2402 Springridge Drive unit A
Spring Grove 1L, 60081
PHONE#{815)675-3225
FAX#(815)B75-6986

E-mnail: millennium@miflinst.com
www.millinst.com

Z0£5-91 ONRIFANIONI NOZIHOH
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Probe |D: 2-4
Date: 02/02116
Operator: SH

Procedure: Method 2 Section 10.0

DpP DpS
(P-Type) (5-Type)
Run #
1 0180  0.250
2 0.470  0.660
3 0.880 1.240
4 1.440  2.020

Method 2 Passing Criteria 10.14.3/12.4

Cp

0.8400
0.8354
0.8340
0.8359

ds

0.004
0.001
0.002
0.000

151

Std. Manometer 1D 610/611/584

Std. P-Types Pitot 160-18
Avg Cp S
<0.01
0.8363 0.002  CpLimits Pass
MAX/MIN Pass
S Limits Pass

HORIZON ENGINEERING 18-5702



Type S Pitot Tube Inspection Form

Client: (B‘j = Q

Project No: ﬁ Fi &Z.- —

—

PITOT TUBE/ # A -&tz('-

152

Complate this seciion for aff pitot tubes:
I Parameter Value Allowabla Range Check
1 Assembly Level? . \/ Yes |
i {
. Ports Dainaged? IJ No V
fAM (LPACT PRESE: /RS QRENT)Q PLALE £ To B BIOT TUEY
S L Y EA T ORAB O TRE (O ENTAY FuAbd,
1 ~ae +10°
plag o | 10° < o < +10 v
i 3 a2 i -10° < a2 < +10°
. pl &) .50 < Bl < #5° L
DEIREE INCICANNG LEVEL POS TN |
FOR DETERKN Er u ABD o X
B2 (’\ -5° < §2 < +5° L
Y @ NA NA
e RS o 9 NA NA/
y Zi=Atany @ 7, 5 .125*
TR, E‘ é_; W, = Atan @ () W, =031 )
=T Dr ¢ 375 188 t0 375" :;
e SRR AfizDy) AT 105 < Pp/Drs 15 :
A 15 21D £ A% 3D i
AT T
21iD;= 3D =
W= ggzem W ’ﬁ'_‘,""
'E e "";: 21500 GHin) :' | Complete this section for pitot fubes atiached to Method 5 probes:
Fermpertre feswor__} A"/' . Temperabwe St} i [
s W (P i 3
5t R — oz |
Lo : z
Surgle Probe 2 e Zz ¥ 079" o
, L
| Y I
}
i
b yp, Type S Pitat Tuba (_%D
¥ 27.62cm (3n. E
Sample Probe - I
1
!
3
Centification

T certify that pitot iube/probe number Z ] meets or exceeds al} specifications, criteria and/or applicable design features.
See 40 CFR PL 60, App- A, EPA Method 2.

perscriet (Signature/Date)

Certified by:

Shared fles\Fisld\Data Sheets\Mathod 2\Method 2_pitot_allanment_M,_v1
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Probe ID: 3-5
Date; 0z/02116
Operator; SH

Procedure: Method 2 Section 10.0

DpP  DpS
(P-Type) (S-Type)
Run #
1 0200 0270
2 0470 0.650
3 0.890  1.220
3 1.480  2.010

Method 2 Passing Criteria 10.14.3/12.4

Cp

0.8521
0.8418
0.8456
0.8495

ds

0.005
0.005
0.002
0.002

153

Std. Manometer 1D 610/611/584

Std. P-Types Pitot 160-18
Avg Cp S
<0.01
0.8472 0.004  Cp Limits Pass
MAX/MIN Pass
S Limtits Pass

HORIZON ENGINEERING 16-5702
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Sample Probe
) YD, TypeSPitotTube C | D
Yz 7.62cm{3in)
Sample Probe -~ -
Certlffcation /

Client:

154

Preject No:

-5

PITOT TUBE/PROBE #
Compiete this section for ﬁ’ pitot ubes;

Parameter Value Allowable Range Check
Assembly Level? VKB Yes I// -
Ports Damaged? w No i//

ol ’ -10° < ol < +10°
o2 :ﬂ) -10° < 02 < +10° /
BL & 5° < pl < 45° P
p2 - -5 < B2 < +5° ;/
y (5] NA A
o] @ NA NA
Z; = Atany o Z; =.125" 1//
Wi =Atan @ ¢© Wy <0300 pdp
Dy 248 188" 10 375" i P
Af@Dy) !, 254 1,05 % PufDr < 15 / P
A 3750 21D; < A< 3Dy P
21Dy= 3D =

Complate this section for pitot tubes attached to Method 5 probes:

W, Wy 3" ﬁ-’l (4 .
ﬁ.ﬁg’ W, > 2° M
% L 7, > 075" we L
Y 3.5 L~

[ cartify that pitot tube/probe number 5 -7 meets or exceeds 2l specifications, criteria and/or applicable design features.

Sea 40 CFR PL 60, App. A, EPA Method 2.

Certified by:

Z

Personnel (Signature/Date)

Shared files\FieldiData Sheets\Wethod Z\WMethod 2_pitot_alignment_M_v1

HORIZON ENGINEERING 18-5702
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Probe 1D: 36 Std. Manometer ID 610/611/584
Date; 02/03/16 Std. P-Types Pitot 160-18
Operator; SH

Procedure: Method 2 Section 10.0

DpP DpS Cp ds Avg Cp 5
{P-Type) (S-Type) <0.01
Run #
1 0.200 0.280 0.8367 0.001 0.8378 0.002  Cp Limits Pass
2 0.490 0.690 0.8343 0.004 MAX/MIN Pass
3 0.870  1.210 0.8395 0.002 S Limits Pass
4 1.500  2.080 0.8407  0.003

Method 2 Passing Criteria 10.14.3/12 4
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Client: B ULL é i E
Sz

Project No:

Type S Pitot Tube Inspection Form

= ot &~
— L PITOT TUBE(FROBE #
— e
t Complete Ihis section for all pitot fubes:
! b =T 0T
Parameter Value Allowable Range Check T
D&Y = " iF/
o B e ) Assembly Level? fo?& Yes L,
§ i_,‘ f} Ty S Tt u - V
2] 1 : Parts Damaged? | N No .
lﬂh\.fWWWGPC}UI&M!IC?T’-!FWWH'
BT St e asrrx: l l _1[) <l < +10° b/
R
\b,; ':Tj o2 f -10° < o2 < +10° £/
ke IR
A p1 5 < Bl < +5° V-
. ““é?fs‘é?é’nﬁ:."mif@?“""——r W
B2 o 57 < B2 < +5°
¥ f NA NA
T o o LA NA
s Zi=Atany O 7, £ .125" / I
»a-;—L - SRaEEDIATIS LR (] (% T '= V
R et L } pamdoi reRmeTERIES. L | M, w;’«/ W1=Atana O W, =< 031" [~
=& T Jr ¢ l_:r"?} Dy 2 AG2 188" 10 375" )
e RS -2 6:1,} AEDY) | .99 1.05 < PafDr £ 15 A/ B
frr e  —
A F154 21D; < A< 3D; v
21D;= Iy =
- W St o )
_ e i :jl o HIn I| | Compizte this section for pital tubes attached to Method 5 probes:
Tempentore Sosor___| - .I L " N
e s ;mw %@ Wa §r5 W, > 3" E/
roon t p—— W, > 2 [o——
i 2
W) W | — ——
SamplePrube Sunple Probe 2 =i L » 075
— R
Y 4. 5 o 2~
a }D, TypeSPitctTube C | D

Y 2 7.62cm{3in}

Sarppls Probe

Certiffcation

1 certify that pitot fube/probe number meets or exceads all specifications, criteria and/or applicable design features.

See 40 CFR PL 60, App. A, EPA Method 2
513/l

Certified by:

Personnel {Signature/Date)

Shared files\FieldiData Sheeis\Method 2Method 2_pitot_alignment_M_v1
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Differential Pressure Gatge Calibration Form

MAGNEHELIG/SHORTRIDGE 1D/

(circle O,

157

Client: CE?*‘ lﬁs Z./C._T
Project No: __ 0 £82.
Date: :

Parameter Value Allowable Range Check
Puaucies (INW.C) .24 NA NA
Pags (inw.c) & + L+ ) NA NA
Differance, {in.w.c) e O 'Z’L{ NA NA Difference = Py - Psugel
Difference, (%) 5% % Difference = P - Pozugel * P
—
Parameter Value Allowable Range Check 5H YYLARY 5 3\(
P gaugsz (NW.C) arell t NA NA L “°
Pyga linw.c) L.o6 NA NA > s 42
' . ) A7 . KA
Difference; (in.w.c.) - O [ "—{ NA ~_NA
Difference, (%} 3% 5} 9 ‘S’W L_L-'-' H.k L/
Parameter _ Value Allowablé Range Check o - Q_(J C‘Q’) 4, ,,\{
Paaugea (n.) e 2820 NA NA
Pags (IRW.C) . 3 O NA NA
Difference; (in.w.c.) o (8] ) ZQ LS NA
Ditference; (%) 5%
Parameter Value Allowable Range. Check
Max Difference (%) 5%-
Certification
. Icertify that magnehelic/Shortridge number /  meets or exceeds alt specifications, criteria and/or applicable design features.

See 40 CFR Pt. 60, App. A, EPA Method 2 Section 6.2.

Certified by: m&

Personnel (Signature/Datg)

Shared files\ShopWCalibrations{Shop)\Data Sheets\Pressure Gauge Post Gal_M_v1.pdf

HORIZON ENGINEERING 16-5702




Lo 158

Client: ! i /
Project Not 5 F{ v
Date: TJ' L~ /5

Differential Pressure Gauge Calibration Form

MAGNEHELIC@ SR#ES

(cile onej
Parameter Value Allowable Range Check
Psuge (N8.C) 2@ i3 NA NA
Pos (IN..C.) 2. dao NA NA
Diffarencey (in.w.c.) el 3 NA NA Difference = |Pyg - Poaugsl
" Difference; (%) : 5% % Difference = Py - Pgasgel P
ke maid ) S
Parameter Value Allowable Range Check S5 > 37
” s g O
P gaugez (M) LAT0OIF NA NA L4
P gz (IW.C) LTO NA NA 2 94 o
AT
Difference, (inw.c Lo al3 ] NA A \ v/
Difference, (%) 5% 5 “f 5{"@”\ Len
b
D.ooo@ & x
Parameter Value ) Allowable Range Check .
Paygza (INW.C) # 4"2 [4) g NA NA
Paslnwe) | &2 NA NA
Differences (inw.c) AY <Y~y NA NA
Difference; (%) 5%
Parameter Value Allowable Range Check
Max Difference (%) 5%
Certification

1 certify that magnehellc/Shortridge number ( meets or exceeds all specifications, criteria and/or applicable design features.
See 40 CFR Pt. 60, App, A, EPA Method 2 Section 6.2.

Personnel (Signature/Date}

Shared ﬁlés\Sh0p\\Caﬁbraﬁons(Shop)\Data Sheets\Pressure Gauge Post Gal_M_v1.pdf’ . .
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Client: %’\uw{ e‘_
Project No: __ 3,262
Date; A3

Differential Pressure Gauge Calibration Form

SHORTRIDGEID: S 1 .

) {circle ons)
Parametar Value Allowable Range Check
Pyauges (INW.C} ar 9~§ NA NA
'S
Pyga (W) , A5 NA NA
Difference, {in.w.c) C) NA NA Difference = [Py - Foaugel
Difference; (%) 5% % Difference = |Pay - Pyaugel+Pesg
AT N
Parameter . Value Aliowable Range Check 5 (‘CS A 83 T

Poaugea (in.w.c) o L CNA NA _ L4°

Paga inw.c) e (& o na NA 27 a9 e
Difference; (inw.c.} é) NA NA L
Differance; (%) 5% SL’L'.‘DJ'@’V\ L L{K«d p/
' 0.00=2 (.77

Parameter Value Allowable Range Check
Paueea (Inw.c) w (OS5 K BA NA
2
Pegs inw.c) ) 4: NA NA
Difference; {inw.c.) @ ' NA NA
Differences (%} 5%
Parameter Value Aliowable Range Check
Max Difference (%) 5%
Certification

1 cetify that magnehelic/Shortridge numbear Gi 3 meets or exceeds all specifications, criterla and/or applicable design features.
See 40 CFR PL 60, App. A, EPA Method 2 Section 6.2. :

Vi e

Certified by: i ’
Personnel (Signature/Date} -

Shared files\Shop\\Calibrations{Shop)\Data Sheéts\Pressure Gauge Post Cal_M_v1.pdf
: HORIZON ENGINEERING 16-5702




Sample Box Thermocouple Calibrations

160

Month: 4/4/2016 Tester/Standard; PB.BW Location: Horizon Shop/Auburn shop/Bellingham Fluke 526
Ambient Jce
Date Standard, °F  Measured, °F_ Difference % Standard, °F  Meagured, °F_ Difference %
Sample Box - impinger out
1-01 4/7/2016 64.3 68.3 -0.76% pass 347 34.3 0.08% pass
I-02
103 417/2016 66.3 66.0 0.06% pass 331 32.7 0.08% pass
104)  1/27/2016 69.0 68.9 0,02% pass 31.7 31.9 -0.04% ass
1-050 104772013 68.7 673 0.26% pass 36.9 35.2 0.34% pass
I-06)  1/2772016 57.7 35.7 0.39% pass 317 326 -0.18% pass
I-07] 104772015 68.7 67.3 0.26% pass 37.1 37.6 -0.10% pass
1-08 44772016 63.8 65.1 -0.25% pass 35.0 342 0.16% pass
1.09]  10/7/2015 68.6 66.6 0.38% pass 372 36.8 0.08% pass
1-10]  1/27/2016 69.1 67.4 0.32% - pass 31.7 32.0 -0,06% pass
1-11]  1/27/2016 57.7 55.7 0.,39% Pass 31.7 333 -0.33% pass
1-12 4/7/2016 66.3 a7.8 -0.30% pass 33.2 33.7 -0.10% pass
I-13 4/7/2016 64.4 63.5 0.17% pass 33.0 329 0.02% pass
I-14 4/7/2016 64.0 64.3 -0.06% pass 33.5 32.7 0.16% pass
I-15
1-16]  2/26/2016 64.0 63.0 ).19% pass 32.0 33.0 -0.20% pass
1-17(  10/7/2015 68.3 67.3 0.23% Pass 37.1 371 0.00% pass
1-1% .
1-19
[-20 4/6/2016 66.8 66.5 0.06% pass 33.1 33.1 0.00% pass
[-21
[-22  3/14/2016) 88.8 89.0 -0.04% pass 31.9 32.0 -0.02% pass
i-23 47712016 66.1 64.8 0.25% ass 33.1 33.8 -0.14% ass
124 107772015 68.6 67.1 0.28% __pass 36.5 36.4 0.02% ass
125)  2/26/2816 64.0 54.0 0.00% pass 32.0 34.0 -0.41% pass
I-26 4172016 65.0 6.5 -0.17% pass 34.7 344 0.06% Dass
127 4712016 66,1 66.4 -0.06% pass 34.3 33.3 0.20% pass
128 4/712016 64.3 £3.1 0.23% pass 335 33.9 -0.08% pass
29| 1f272016 67.5 £5.5 0.38% pass 317 32.1 -0.08% pass
1-30 4/6/2016 6.8 65.6 0.23% pass 332 33.7 -0.10% pass
I-31 4{7/2016 GB.0 69.1 -0.21% pass 35.1 333 £.36% pass
132[
1-33
I-34
1-35 4/712016 4.0 63.6 (.08% pass 33.1 32.1 0.20% pass
[-36] 104772013 69.8 68.1 0.32% pass ]
137 4712016, 66.1 66.9 -.15% pass 33.8 334 0.08% pass
1-38 4/7/2016 612 63.9 0.06% pass 33.1 33.1 0.00% pass
1-39 4/7/2016 66.0 66.2 -0.04% pass 34.7 34.0 0.14% pass
144 4/7/2016 64.3 62.7 0.31% pass 33.1 32.0 0.22% pass
41 4/7/2016 640 2.2 0.34% pass 33.0 333 -0.06% pass
G8-02 47612016 66.5 65.1 0.27% _pass 36.6 35.6 0.20% 288
G8-03 4/6/2016 66.4 64.7 0.32% pass 357 33.4 0.46% pass
(G8-202-0% 4/7/2016 §4.0 62.8 0.23% pass 33.1 32.5 0.12% pass
G8-202-02 4/7/2016 65.6 66.9 0.23% pass 32.7 335 -0.16% pass
GA-05) _11/372015 50.5 48.5 0.35% pass 33.0 33.5 -0.10% pass
aN2[ 12772014 577 572 0.10% pass 318 31.9 0.02% pass
GN-7 4/6/2016 66.5 65,0 0.29% pass 33.8 33.1 0.14% pass
4721 13/3/2015 54.2 53.0 0.23% pass 35.1 348 0.06% pass
SEA-GN-1 4/7/2016| 4.0 £2.1 0.36% pass 33.0 33.5 -(.10% pass
50.5 48.5 1.39% PAass 33.0 33.5 -0.10% pass
50.5 485 0.39% pass 33.0 33.5 -0.10% pass
50.5 485 0.39% pass 33.0 33.5 -0.10% pass
50.5 48.5 0.39% pass 33.0 33.5 -0.10% pass
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Bample Box Thermacouple Calibrations

Month: 4/4/2016 Tester/Standard: PB,BW Location: Horizon Shop/Auburn shop/Bellingham Fluke 526
Ambient ’ Heated
Diate Standard, °F  Measured, °F  Difference % Standard, °F  Measured, °F  Difference %
Sample Box - oven
017 4/5/2016 63,1 65.3 -0.04% pass 254.0 23%.0 -0.70% pass
018 4/4/2016 634 02.7 0.13% pass 257.0 ) 258.0 -0,14% pass
019 4/6/2016 59.6 57.1 0.48% pass 227.0 228.0 -0 15% pass
020 476/2016) - 60,1 58.3 0.35% pass 235.0 237.0 -0.25% Pass
156] DECONST :
1721 107772015 72.2 70.1 039%% pass 212.0 21740 4.74% pass
173} 12/22/2015 64.0 64.0 0.00% pass 2480 249.0 -0.14% pass
184} DECONST
183 10/7/2015 71.8 69.9 0.36% pass 224.0 225.0 -0.15% pass
186 4/5/2016 64.7 63.4 -0.13% pass 263.0 261.0 0.28% pass
187] DECONST
188]  10/%2015 70.0 69.1 0.17% pass 226.0 224.6 0.20% pass
188 10/%2015 70.6 68.6 0.38% pass 2220 226.1 -0.60% pass
190} DECONST
229 2/26/2016 85.0 64.0 0.19% pass 228.0 2250 0.44% pass
230
323 4/7/2016 085 68.0 0.0%4 pass 262.0 259.0 0.42% Pass
327 4/5/2016 049 654 -0,10% Pass 258.0 2580 0.00% pass
328
329 4/6/2016 398 530 035% pass 21090 200.0 0.15% Pass
331[ DECONST)
412
413 2/1/2016 543 54.3 £.00% pass 232.0 230.0 0.29% pass
450 4/712016 66.0 67.0 -0.08% pass 273.0 272.0 0.14% pass
451 4/7/2016 65.7 65.0 0.13% pass 280.0 2812 -0.16% Puss
452 4/6/2016 65.6 67.0 -0.27% pass 265.0 265.0 0.00% Ppass
5311 5/17/2016 61.4 64.3 -(.56% pass 200.1 199.8 0.05% pass
433 1/27/2016 56.9 553 031% pass 224.0 229.0 -0.73% pass
473 4/7/2016 633 G7.0 ~{.32% pass 261.0 263.2 -0.31% pass
479 4/7/2016 62.0 60.1 0.36% pass 254.0 252.0 0.28% ass
524 47772016 60.1 64.0 -0.75% Pass 218.0 2180 0.00% Dass
525 4/7/2016 584 60.0 . -0.31% pass 25740 2610 -0.56% PAass
609 4/3/2016 G64.6 642 0.08% pass 259.0 2560 0.42% Pass
649 4/7/2016 58.0 59.0 -0.19% pass 261.0 260.0 0.14% pass
OP-01| 11432015 71.0 71.0 0.00% pass 260.0 262.0 -0,28% PASS
08-02| 10/23/2015 62.2° 60.3 0.36% pass 183.4 191.0 -1.18% pass
05-16 4/4/2016 64.8 44,3 0.10% pass 254.0 253.0 0.14% pass
08-30 4/5/2016 L6 60.3 0.25% pass 260.0 258.0 0.28% pass
0831 1/27/2016 572 558 0.27% pass 227.0 231.0 -0.58% pass
108-51 4/4/2016 65.9 65.5 0.08% pass 260.0 261.0 -0.14% pass
08-52 4/5/2016 83.6 63.1 0.10% pass 263.0 261.0 {.28% pass
PDX 0801 4/7/2016 64.8 66.0 -0.23% pass 269.0 267.0 0.27% pass
SEA Q5-01 4/5/2016 035 63.7 -0.04% pass 252.0 25040 (.28% 255
SEA O5-02 117272015 62.6 65.1 -0.48% pass i85.1 185.3 -0.03% pass
SEA (05-03 4/7/2016 64.1 65.0 -0.17% pass 2600 258.2 0.25% pass
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\\\\\\\\\‘l;n%?/’
SN Calibration complies with 1SO/IEC
JocliRk @R S 17025, ANSINCSL Z540-1, and 9001
il Gafibration Cert. No.: 4039-6313610

Cartilicale Na, 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 US.A,
Instrument Identification: :
Manufacturer: Contral Company JF _

Model: 8327K16 S/N: 140754307

Standards/Equipment:

Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240 ’
Thermistor Module A17118 2{24/15 1000351744
Temperature Probe 128 3/12/15 15-CJ73J-4-1
. Temperature Calibration Bath TC-309 B3A444
Digital Thermameter 140073820 1/28/15 4000-5680560

Certificate Information:

Techniclan: 68 Due Date: 10/31/16

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

Test Gonditions: 23.0°C 43.0 %RH 1021 mBar
Calibration Data: (New Instrument)
Unit(s} Nominal As Found [n Tol Nominat As Left In Tel Min Max U TUR
°C N.A. 0.000 -0.3 Y -1.0 1.0 019 >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 Technology.

is calculated using the expanded measurement uncertainty. Uncertainty evaluation includes the instrument under

A Test Uncerlainty Retio of at least 4:1 fs maintained uniess otherwise stated and

The uncertainty represents an expanded uncerlainly using a coverage factor k=2

test and is calcuiated In accardance with the IS0 "Guide to the Expression of Uncerlalnty in Measurement” (GUM).
to approximate a 95% confidenca level, In toferance conditions are based on test results faliing within specified limits with no reduction by the uncertainty of the measurement. The results contained

herein relate only to the jtem calibrated. This cerlificate shall not be reproduced except in full, withoul written approval of Cantral Company,

Nominai=8tandard's Reading, As Lefi=Inslrument's Reading; In Tol=In Tolarahce; MinfMax=Acceplance Rangs; +U=Expanded Measurement Uncertainty, TUR=Test Unceriainty Retio;
Accuracy=tMax-MinyZ; Min = As Left Nominal(Raunded) - Tolerance; Max = As Left Nominal(Rounded) + Toterance; Date=MM/DD/YY

S

Aaron Judice, Technloal Manager

“

Nleal Rﬁdriguez. Quality Manager

Maintaining Accuracy:
In our opinion ones calibrated your Water-Proaf Thermometer °F/°C shauld maintaln its accuracy. Thers is no axrot way to determine how long calibration will be malnlained. Water-Proof
Thermomeler °F°Cs change little, if any et all, but can be affected by aging, temperature, shock, and contamination.

Recalibration:
For factory calibration and re-certification traceable to Nationat Institute of Standards and Technology contact Contrel Gompany.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77646 USA
Phone 281 482-1714  Fax 281 482-9448  service@confrol3.com www.control3.com

Gontrol Company Is an IS0 17026:2005 Calibration {.aboratory Accredited by (AZLA) American Association for Laboratory Accreditatlon, Certificate No. 1750,01.
Gentrol Company Is IS0 8001:2008 Quality Gertifted by (DNV) Det Morske Veritas, Cortificate No. GERT-01805-2006-A0-HOU-RvA,
International Laboratary Accreditation Cooparation ({LAC) - Multitateral Recognltion Arrangement (MRA).
© 2009 Conirot Company

Page Lof t Traceable® is a repistered trademarck of Contrel Company
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Calibration complies with ISO/NEC
17025, ANSI/NCSL Z540-1, and 9001

P

\\“\

i

e,y [ECCREPITED] '
Derl) A Calibration Cert. No.: 4039‘5554528

Cerificata Na. 1750.01
Traceable® Certificate of Calibration for Water-Proof Thermometer °Fi°C

Cust ID:Horizon Engineering, 13585 NE Whitaker Way, Attn. Joe Heffernan IIi, Portland, OR 97230 U.S.A. ( RMA:982686)
Instrument ldentification: j’ ﬁp

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

Standards/Equipment:

Description Setial Nurriber Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240 )
Thermistor Madute A17118 213114 1000332071
Temperature Probe 128 2120114 6-B48Z8-30-1
Temperature Calibration Bath TC-248 AT73332
Thermistar Module A27128 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:

Linit(s} Nominal As Found In Tol MNominal . As Left In Tol Min Max U TUR
°C MN.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 0.05¢@ =41

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

A Test Uncerlainty Ratjo of at least 4:1 is maintained unless otherwiss stated and is calculated using the expanded measurement uncertainty. Uncertainty evaluation includes the instrument under
tast and is calculated In acoordance with the LSO "Guide ta the Expression of Uncerlainty in Measurerment” {BUM), The uncertainty represents an expanded unceriainty using a coverage fector k=2
to epproximate a 95% cenfidence level. In folerance conditions are lbased cn test resulls falling within specified limits with no reduction by the uncertalnty of the measurament. The results contained
hereln refate only to the item sallbrated, This certificate shall not be reproducad except In full, without writlen approval of Coritral Company,

Mominai=Standerd's Reading; As Lef=Instrument's Reading; In Tol=In Talerance; MinMex=Acceptance Renge; $U=Expanded Measurement Uncertainty; TUR=Test Uncértainty Ratio;
Accuracy=+{Max-Min)2; Min= As Left Nominal{Rounded} - Tolerance; Max = As Left Nominal{Rounded) + Talerance; Date=MM/DDYY

Nicol R&driguez, Quality Menagsr Aaron Judice, Te'chnical Manager

Maintaining Accuracy: _
in our oplnion onca callbreted your Water-Proof Thermometer °F/°C should maintain its accuracy. There ie no axact way to determine how long calibration will be malnteined. Water-Proof
Thermometer *Fi"Cs change lills, If eny at all, but can be affactad by aging, tempsretura, shock, and contamination,

Recalibration:

For factary calibration and re-cerlification traceable to Nalional Instituta of Standards and Technology contact Conlrel Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77646  USA
Phone 281 4821714 Fax 281 482-9448  service@controld.com  www.controid.com

Contro! Company is an 150 17026:2005 Calibration Laboratory Accredited by (A2LA} American Association for Laboratory Accreditation, Certificate No, 1750.01.

Contral Company is 10 9001:2008 Quality Certified by {DNV) Det Norske Veritas, Caitificate No. CERT-07805-2006-A0-HCU-RvA,
Inlernational L.aboratory Accreditation Cooperation (ILAC) - Multiaterel Recognition Arrangement (MRA).

Page 1 of 1 Traceehle® is 2 registered trademark of Control Compaay © 2009 Contral Company
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\\\\\\w“’//,//,
ali\?\-g//m&é Calibration complies with ISO/IEC
S mememm 17025, ANSI/NCSL Z540-1, and 9001
“hafut W Galiprafion Cert. No.: 4039-7216692

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

JL

Cust 1D;Horlzon Engineering, 13585 NE Whitaker Way, , Portland, OR 87230 U.S.A.
Instrument Identification:

{ RMA:1000681 )

Model; £0205-22 S/N: 240280961 Manufacturer. Control Company

3

Standardlequipment:

Description Serial Number Pue Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240
Thermistor Module A17118 3/03/16 1000371058
Temperature Probe 3039 410216 15--A0P25-20-1
Temperature Calibration Bath TC-231 A79341
Digital Thermometer 130070752 2/20/18 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} MNominal As Found In Tol Nominal As Left In Taol Min Max U TUR
°C 0.000 -0.2 Y '0.000 0.2 Y -1.0 1.0 0.10 >4
°C 100.000 100.0 Y 100.000 100.0 Y 89,0 101.0 0.059 >4:1

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

A Test Uncertainty Ratio of at least 4:1 is maintained unless otherwlse stated and Is calculated using the expanded measurament uncerlainty. Uncartainty evaluation includes the instrument under
tast and is calculated In accordance with the IS0 "Guide to the Expression of Uncertainty in Measurement' (GUM). The uncertalnty rapresents an expandad ungartainty using a coverage factor k=2
to approximata a 85% confidence leval, In tolerance conditions are basad on test results falling within spacilied {imits with no reduction by the uncertainty of the measurement. The rasults cenlained
herein relate only to the ftem calibrated. This ceriificate shall not be raproduced except in full, without wrltten approval of Control Gompany.

Nominal=Standard's Reading; As Left=lnstrument's Reading; in Tel=In Tolerance; Min/Max=Acceptance Range; #U=Expanded Measurament Uncertzinty, TUR=Test Uncertainty Ratio;
Accuracy=tH{Max-Min¥2; Min = As Left Nominal{Rounded) - Tolerance] Max = As {efl Nominal{Raunded) + Tolerance; Date=MM/DD/YY

Nicol Rc‘dﬂguaz. Quality Manager Aaron Judica, Technical Manager

Maintaining Accuracy: .
In aur opinion once calibrated your Water-Proaf Tharmometer *F/°C should maintain its accuracy. There (s no exact way to dstermine how long calibration will be maintained. Water-Proof
Thermemeatar *E/*Cs changa littls, if any at all, but can be affectad by eging, temperatura, shack, and :;ontamination.

Recalibration:

For factory callbration and re-cerlification traceeble to National Institute of Standards and Technology contact Control Company.

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

Control Comparyy [s an [SG 17025:2005 Calibration Laboratory Accredited by (A2LA) American Association for Laboratory Accraditation, Certificate No, 1750.01.
Gentral Company |s {50 9001:2008 Quelity Certified by (DNV} Det Narske Varitas, Certificate No. CERT-D1805-2006-AQ-HOU-RvA,
International Labaratary Accreditation Gocperation {{LAC) - Multifateral Recagnition Arrangemant {MRA).
© 2009 Control Company

Page 1 of I Traceable® is & registered trademark of Cantrol Company

" HORIZON ENGINEERING 16-5702
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ala“\é‘///m Calibration complies with ISO/IEC
PN e 17025, ANSINCSL Z540-1, and 9001
“r 1 Galibration : Cert. No.: 4039-6313618

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

Manufactured for and distributed by: Thomas Scienfific, Box 99, 99 High Hill Road, Swedeboro, NJ 08085-0009 U.S.A.
Instrument ldentification:
Model: 9327K16 CH

S/N: 140754311 Manufacturer, Conirol Company

Standards/Equipment:

Description Serial Number Due Date NIST Traceable Reference
Temperature Calibrafion Bath TC-179 A45240
Thermistor Module A17118 2/24/15 1000351744
Temperature Probe 128 312115 15-CJ73J-4-1
Temperature Calibration Bath TC-309 B3A444
Digital Thermometer 140073820 1/28/15 4000-5680560

Certificate Information:

Technician: 68 Procedure: CAL-03 Cal Date: 10/31/14 Due Date: 10/31/16

Test Conditions: 23.0°C 43.0 %RH 1021 mBar
Calibration Data: (New Instrument)
Unit(s) Neminal As Found In Tal Naminal As Left in Tol Min Max U TUR
°C N.A. 0.000 -0.5 Y -1.0 1.0 0,10 =411
°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 Technology.

A Test Uncertainty Ratio af at jeast 4;1 s malntained Unless otherwise stated and Is calculated using the axpanded measurement uncertainty. Uncertainty evaluation includes the instrumant undar
tast and Is calculeted in accordance with the IS0 "Gulde to the Fxpression of Uncerlainty in Measurement” (GUM}. The uncertainty represents en expanded uncertainty using & coverage factar k=2
to approximate a 95% confidence fevel. In tolerance conditions are based on test results falling within specified limits with no reduction by he uncertainty of the measurement, The results contained
herein refate cnly to the ltern calibrated. This cerlificate shall not be reproduced exeept in {ull, without written approval of Gonfrol Company,

Nominal=Standard's Reading; As Left=Inslrument's Reeding; In Tol=In Tolerance; Min/Max=Acceptance Range; *U=Expandad Measurement Uncertainty, TUR=Test Uncertainty Ratia;
Accuracy=+{Max-Min}2; Min = As Laft Nominal{Reunded) - Tolerance; Max = As Left Nominal{Reunded) + Tolerance; Date=MM/DD/YY
i /{;{%i:.

Nicol Ronriguez. Quality Manager " Aaron Judice, Teéhnical Manager

Maintaining Accuracy:

In our opinion ance callbrated your Water-Proof Thermomster °Fi°C should malntain #s accuracy. There is no exact way to determine how long calibration will be maintained. Water-Proof
Thermomeler *F°Cs change little, If any at &ll, but can be affected by aging, temperature, shock, and contamination.

Recalibration: .
For factory calibration and re-cerification traceable o Mationa! Institule of Standards and Technolegy centact Control Company,

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

Contral Company is an (80 $7026:2005 Calibration Laboratory Accraditad by (A2LA} Amerlcen Assocfation for Laboratory Accreditation, Cerliffcate Na. 1750.01.
Contral Campany is §SO 9001:2008 Quality Cerlified by (DNV) Det Narska Veritas, Cerlificate No. CERT-01805-2005-A0-HOU-RvA,
International Laboratory Accreditation Cooperation {ILAC) - Multilatera! Racognition Arrangement {(MRA).
© 2009 Control Company

Page 1 of 1 Traceable® is a registered irademark of Control Company

HORIZON ENGINEERING 16-5702
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Calibration complies with ISO/IEC

Rt = 17025, ANSINCSL 2540-1, and 9001
i N galtalion Cert. No.: 4039-6313622

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

\\\‘\\

>>§§<’

A
“p,

Manufactured for and distributed by: Themas Sclentific, Box 89, 99 High Hill Road, Swedebaoro, NJ 08085-0099 USA,
Instrument Identification:

BC

Model: 9327K16 S/N: 140754314 Manufacturer: Control Company
Standards/Equipment:
Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240
Thermistor Module A17118 212415 1000351744
Temperature Probe 128 3/12/15 15-CJ73J-4-1
Temperature Calibration Bath TC-308 B3A444
Digital Thermometer 140073820 1/128/15 4000-5680560

Certificate Information: ‘
Techniclan: 68 Procedure: CAL-03 Cal Date: 10/31/14 Due Date; 10/31/16
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 Tot Min Max U TUR
°C N.A. 0.000 -0.5 Y -1.0 _’I .0 0.10 4.1
°C N.A. 100,000 99,7 Y 99.0 101.0 0.059 =41

This Instrument was calibrated using fnstruments Traceabie to National Institute of Standards and Technology.

A Test Uncertainty Ratio of at least 4;1 is malntained untess otherwise stated and s caleufated using the expanded measurement uncertainty. Uncertainty evaluation includes the instrument under
test and is calculated in accordance with the 1SO "Guide to the Expression of Uncertainty in Measurement" {GUM). The uncerlainly represents an expanded uncerlainly using a coverage fector k=2
to approximate a 85% confidence level. |n tolerance conditions are based on fest results falling within specified fimits with no reduction by the uncertainty of the measurement. The results contained
hersin relate only to the item calibrated. This certificate shail not ba reproducad except In full, withoul writien epproval of Gonfrol Company.

Nominal=Standard's Reading; As Left=lnstrument's Reading; In Tol=In Tolerance; Min/Max=Acceptance Range; +U=Expanded Measurement Uncertainty; TUR=Test Unceriainty Ratio;
Accuracy=+(Max-Min)/2; Min = As Left Nominal{Rounded) - Talerance; Max = As Left Nominal{Rounded; + Tolerance; Date=MM/DDYY

Nicol Rodriguez, Quality Manager ) Aaron Judice, Te.chnl!:al Manager

Maintaining Accuracy:
In our opinion onca calibrated your Water-Proof Thermometer °F/°G should maintain its accuracy. There Is no exact way to determine how long calibration will be maintained. Water-Procf
Thermometer °FI"Cs change liltle, If any at all, but can be affected by aging, temperature, shock, and contamination.

Recalibration:
For factory calibration and re-certifieatfon traceable to National Institute of Standards and Tachnology contact Control Company.

CONTROL COMPANY 4455 Rex Road Ftiendswood, TX 77546  USA
Phone 281 482-1714  Fax 281 4629448 service@controld.com  www.control3.com

Control Gampany is an ISC 17025:2006 Calibration Laboratory Accredited by {AZLA) Amarican Association for Laboratory Accreditation, Cerlificate No. 1750.01.
Gontrol Company i3 1SO 9001;2008 Quality Cerlified by {DNV} Det Norske Verltas, Gertificate No, CERT-01805-2006-AQ-HOU-RvA,
International Laboratory Accreditation Gooperation {ILAG) - Mullilateral Recagnition Arrangement (MRA).

Page 1 of | Traceable® ls a registered trademark of Control Company © 2009 Control Company

HORIZON ENGINEERING 16-5702
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iﬁ\\é/‘—/@? Calibration complies with ISO/IEC
T LS 17025, ANSIINCSL 2540-1, and 9001

4”/1!1.7:\\\\‘\ Galibration Cert. No.: 4039-6313605

Certificale Na. 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.S.A.
instrument Identification:

BS
Model: 9327K16 S/N: 140754303 Manufacturer: Control Company
Standards/Equipment:
Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240 -
Thesmistor Module A17118 2024115 1000351744
Temperature Probe 128 3213 15-CJ73J-4-1
Temperature Calibration Bath TC-308 B3A444
Digital Thermometer 140073820 1/28/16 A000-5680560
Certificate Information:
Technician: 68 : Procedure: CAL-03 Cal Date: 10/31/14 Due Date: 10/31186

Test Conditions: 23.0°C 43.0 %RH 1021 mBar

Calibration Data: {(New Instrument}

Unit(s) Nominal As Found Ih Tol Naominal As Left In Tol Min Max U TUR
°C N.A, 0.000 -0.2 Y -1.0 1.0 0.10 >4:1
°C N.A. 100,000 99.5 Y 99.0 101.0 0.059 »4:4

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

A Test Uncertainty Ratio of at Teast 4:1 1s malntained unless otherwlse stated and is calculated using the expanded measurement uncertainty, Uncerlainty evaluation includes the instrument undar
test and is calculated in accordance with the IS0 "Guids to the Expression of Uncertainty In Measurement” (GUM). The uncertainty represents an expanded unceriainty using a caverage factor k=2
ic approximate a 95% confidence level, In tolerance condilions are based on test results falling within specified limits with no reduction by the uncertainty of the measurement. The results contained
herain refate anly to the ltem calibrated. This cerfificate shall not be reproduced excapt In full, without written approval of Control Company.

Neminai=Standard's Reading; As Left=Instrument's Reading; In Tol=in Tolerance; Min/Max=Acceptance Range; tU=Expanded Measurement Unceriainty; TUR=Test Uncertainty Rallo;
Accuracy=t{Max-Min¥2, Min = As Left Nominal{Rounded) - Tolerance; Max = As Left Nominal{Rounded) + Tolerance; Dale=MM/DD/YY

Nicol R6driguez, Quality Manager Aarcn .Judice, Taﬁhnical Manager

Maintaining Accuracy:

In aur opinfon once calibrated your Water-Proof Thermometer °F/°C should maintain its accuracy. There is no exact way ta determine how fong cafibrellon will be maintained, Water-Proof
Thermometer *F#Cs change litile, if any at all, but can be affected by aging, temperature, shack, and contamination.

Recalibration:
For faclory calibration and re-certification traceable to National Institute of Standards and Technolegy conlact Conlrol Gempany.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714  Fax 281 4829448 service@controld.com www.control3d.com

Centrel Gompany Is an IS0 17025:2005 Callbration Labaratory Accradited by {A2LA) Amarican Assoclation for Laboratory Accreditation, Certificate No, 1750.01,
Certtrol Company Is |S0 9001:2008 Quality Certified by {DNV) Dt Norske Verltas, Certificate No. CERT-01805-2006-AQ-HOU-RvA.
Internaticnal Labaratory Accreditation Cooparation (ILAG} - Multilateral Recognition Arrangement (MRA).

Page 1 of L Tracazble® is a registered trademarle of Contral Company © 2009 Control Company

HORIZON ENGINEERING 16-5702
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SN= & Calibration complies with ISO/IEC
Mff/—;\\\ o 17025, ANSI/NCSL 2540-1, and 9001
“f i Galoration Cert. No.: 4039-6313611

Caortilicate Na. 175004
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

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

MV

Model: 9327K16 S/N: 140754308 Manufacturer: Control Company
Standards/Equipment:
Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 “A45240 :
Thermistor Modute A17118 2124115 1000351744
Temperature Probe 128 31215 15-CJ73J-4-1.
Temperature Calibration Bath TC-309 B3A444
Digital Thermometer 140073820 1/28/15 4000-56805860
Certificate Information:
Technician: 68 Procedure: CAL-03 Cal Date: 10/31/14 Due Date: 10/31/16
Test Conditions: 23.0°C 43.0 %RH 1021 mBar
Calibration Data: (New Instrument)
Unit(s) Nominal As Found In Tol Nominal Asleft In Tol 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 99.8 Y 99.0 101.0 0,059 »4:1

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

A Test Uncertainty Ratlo of et least 4:% Is maintalned unless olherwlse stated and Is calculated using the axpanded measurement uncertainty. Uncertainty evaluation includes the instrument under
test and is calcuiated in accardance with the 1S "Guide to the Expression of Uncertainty in Measurement” (GUM). The uncerlainty represents an expanded uncertainly using a caveraga factor k=2
to approximate a 95% confidence level. In tolerance conditions are based on test rasults falling within specified imits with no raduction by the unceriainty of the measurement. The results contained

herein ralate only to the item calibrated, This certificate shall not be reproduced excent in full, without written epproval of Gontrol Company.

Nominal=Standard's Reading; As Left=Instrument's Reading; In Tol=In Tolerance; MinMax=Acceptance Range; +U=Expanded Measurement Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy=+{Max-Min)i2, Min = As Left Nominal{Rounded) - Tolerance; Max = As Left Neminal{Rounded) + Teleranca; Date=MM/DDAY

Nicol Ro’driguez, Quality Manager Aaron Judice, Te‘chnlcal Manager

Maintaining Accuracy:
In our opinion once calibrated your Water-froof Thermometer *F°C should maintain its accuracy. There is no exact way to determine how fong callbration wif be maintained. Watar-Procf
Thermometer °F/°Cs change liitle, if any at all, but can bs affecled by aging, temperature, shoek, end contamination.

Recalibration:

For factory calibration and re-certffication traceable to National Institute of Standards and Technology contact Gonirol Gompany.

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

Carttrol Gompany is an 150.17025:2005 Calibration Laboratory Accredited by {A2LA) American Associatlon for Laboratory Accreditation, Gertificate No. 1760.01,
Cantrol Gempany fs 150 9001:2008 Qualily Certified by (ONV) Det Nerske Veritas, Certificate No. CERT-01605-2006-AQ-HOU-RvA.
International Lahoratory Accraditation Cooperation {ILAC) - Muttilateral Recognition Arrangement {MRA).

Pape L of i Tracesble® is a registered trademark of Control Company © 2009 Control Company

HORIZON ENGINEERING 16-5702
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S peoemm 17025, ANSI/NCSL Z540-1, and 9001
“Lrd Catbration Cert. No.: 4039-7216695

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

Cust 1D:Horizon Engineering, 13585 NE Whitaker Way, , Portland, OR 97230 U.S A,
Instrument Identification:

{ RMA:1000681 )

S/N: 130301083

Model: 80205-22 Manufacturer; Control Company PB

Standards/Equipment:

Description Serial Number Due Date NIST Traceable Reference
Temperature Catibration Bath TG-179 A45240
Thermistor Moduie A17118 3/03/16 1000371058
Temperature Probe 3038 410218 15--A0P25-20-1
Temperature Calibration Bath TC-231 A79341
Digital Thermameter 130070752 220116 4000-65G1724

Certificate Information:

Technician: 68 " Procedure: CAL-03 Cal Date: 11/16/15 Due Date: 11/16/16

Test Conditions: 24.9°C 50.0 %RH 1011 mBar
Calibration Data:
Unit{s} Neminal As Found In Tol Nominal As Left In Tol Min Max U TUR
°C 0.000 -0.3 Y 0.000 -0.3 Y -1.0 1.0 0.10 =41
°C 100.000 09.8 Y 100,000 99.8 Y 09.0 101.0 0.059 >4:1"

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

A Test Uncerlainty Ratio of at least 4:1 iz maihtalned unless otherwise stated and is calculatsd using the expantied measurement uncerlainty. Uncertalnty evaluation Includes the instrument under
tast and is calcuiated in acoordanoe with tha 150 "Guide to the Expression of Uncertainty In Maasurement" {GUM). The uncerlalinty represents an expanded uncertainty using & coverage factor k=2
to approximate a 95% confldence leval. In tolerance conditions are based on test results falling within specified limits with ne reduction by the uncerteinty of the measurement, The results contained
herein refate only to the item calibratad. This cerlificate shall not be repreduced except in full, without written approval of Control Company.

Nominal=Standard's Reading; As Left=instrument's Reading; In Tol=In Tolerance; MinMax=Acceptance Range; +U=Expanded Measurement Uncertainty; TUR~Test Uncertainty Ratio;
Accuracy=HMax-Min}/2; Min = As Left Nominal{(Rounded) - Tolerance; Max = As Left Nominal{Rounded) + Tolerance; Date=MM/DO/YY

Nicol Ro’driguez Qualltly Manager Aaron Judica, Technical Managar

Maintaining Accuracy:

in our opinion once calibratad your Water-Proof Thermomster “Ff°G should maintain Its accuracy. There [s no exect way to determine how long callbration will be malntained. Water-Proof
Tharmometsr °F/°Cs changs iittle, if any et all, but can be affected by aging, temperature, shock, and contamination.

Recalibration;

For factory calibretion and re-certification traceable to Mational Instituta of Standards and Technolagy contact Gontrol Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 4821714  Fax 2B1 482-9448 service@control3.com www.controld.com

Control Company Is an IS0 17026:2005 Calibration Laboratory Accredited by {A2LA) Amerlcan Association for Laboratory Accraditation, Certificate No, 1750.01,
Control Company Is 150 9001:2008 Quafity Cerllfied by (DNV) Del Norske Veritas, Cerlificate No, CERT-01805-2008-AQ-HOU-RvA.
International Laboratory Accraditation Cooperation {ILAC) - Mutfilateral Recogrition Arrangement {MRA).
Page 1 of1

Traceable® ls a registered trademark of Contral Company © 2009 Control Company

HORIZON ENGINEERING 16-5702
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Calibration Cert. No.: 4039-7216696

Gertificate No. 174001
Traceable® Certificate of Calibration for Water-Proof Thermometer °Ff°C

Cust ID;Harizon Engineering, 13585 NE Whitaker Way, , Portland, OR 87230 U.S.A. RMA:1000681 )

Instrument identification; : SH
Model: 90205-22 5/N: 130306869 Manufacturer; Control Company
Standards/Equipment: " .
Description Serial Number Due Date NIST Traceable Reference
Temperature Galibration Bath TC-179 AA45240 -
Thermistor Module At7118, 3/03/16 1000371058
Temperature Probe 3038 . 4102116 15--A0P28-20-1
Temperature Calibration Bath TC-231 A79341
Digital Thermometer 130070752 220116 4000-6561724
~ Certificate Information:
Technician; 68 Procedure; CAL-03 Cal Date: 11/16/156 Due Date: 11/16/16

Test Conditions: . 24.9°C 50.0 %RH 1011 mBar

Calibration Data:

Unit(s) Norninal As Found In Tal Nominal As Left tn 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 99.8 Y 100.000 99.8 Y 99.0 101.0 0.059 >4:1

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

" ATest Uncerlalnty Ratlo of at [sast 411 is maintained unless alherwise stated and is caloulated using the expanded measuremant unceriainty. Uncerlalnty ayafuation includas the inatrument under
tast and is caleutated in accordance with the 1SO "Gulde to the Exprassion of Uncertainty in Measurement” (GUM}. The uncertainty represants an expanded uncerlainty using a coverage factor k=2
to approximale 2 §5% confidence level. in tolerance conditions ars based on test resLits faling within specified limts with na reduction by the uncertainty of tha measurament. The results contained
herein relate only to the item calibrated. This certificate shall not be raproduced except In full, without writtan approval of Confrot Compary.

Nominal=Standard's Reading; As Lefi=Instrumants Reading; InTol=In Tolarance; Min/Max=Acceptance Range; +U=Expanded Measurement Uncertainty; TUR=Test Uncertainty Ratic;
Accuracy=t{Max-Min}/2; Min = As LeRt Nominal{Rounded) - Tolerance; Max = As Left Nominal{Reundad) + Talerance; Date=MM/ODYY

Nical Rn‘driguez, Quality Manager Aaron Judice, Technical Manager

Maintaining Accuracy:

In our opinion onee callbrated your Water-Proof Tharmametar £5C should meintaln its accliraoy, There is no exact way to datermine how long callbration will be maintainad. Weter-Proof
Tharmometer *F/°Cs changs (itfle, if any at all, but can be affected by aging, temperature, shack, and contamination.

Recalibration:

For factary callbration and re-certification traceable to National Institute of Standards ang Technology contect Control Gompany.

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

Control Campany is an 1SQ 17026:2005 Calibration Laboratary Accredited by (A21.A) Amerlean Association for Laboratary Accreditatian, Cerlificate No. 1750.01.
Conirol Company is 1S0 8001:2008 Quality Certifled by (DNV) Det Norske Vetitas, Gerlificate No, CERT-0{ 805-2006-AQ-HOU-RvA,
[nternaticnal Labaratory Accreditation Cooperation {ILAC) - Muitifateral Recognition Arrangement {MRA).

Fage 1 of1 Truceable® is » registered trademark of Control Company & 2008 Control Company

" HORIZON ENGINEERING 16-5702
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;Ea\»\;:f/@; Calibration complies with ISO/IEC
oy meammey 17925, ANSI/NCSL Z540-1, and 9001
i N alibration Cert. No.: 4039-6506386

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

Manufactured for and distributed by: Thomas Sclentific, Bax 99, 99 High Hilf Rdacl, Swedebore, NJ 08085-0099 U.S.A.
Instrument Identification:

PAT

Model: 9327K16 SIN: 150067645 Manufacturer; Controf Company

Standards/Equipment:

Description Serial Number Due Date NIST Traceahle Reference
Temperature Calibration Bath TC-231 AT9341
Thermistor Module A27429 11/04/15 1000365407
Temperature Probe 5202 11/919/16 6-CVaY2-1-1
Thermistor Module A17118 212415 1000351744
Temperature Probe 3039 3/12/15 15-CJ73J-1-1
Temperature Calibration Bath TC-179 A45240

Cerfificate Information;

Technician: 68 Procedure: CAL-03 Cal Date: 1/28/15 Due Date: 1/28/17

Test Conditions: 25.0°C 32.0%RH 1022 mBar
Calibration Data: {New Instrument)
Unit(s) Norninal As Found In Tol Nominal As Left In Tol Min Max U TUR
°C MNA. 0.000 -0.4 Y -1.0 1.0 0.10 >4:1
Y MNA. 100.000 99.4 Y 89.0 101.0 0.059 41

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

A Test Uncertainty Ratio of at least 4:1 Ts maintained unless otherwise stated and is calculated using the expanded measurement uneertalnty. Uncerlainty evaluation includes the Instrument undsr
test and Is calculated in accordance with the 180 "Guide Lo the Expression of Uncertainty in Measurement” {GUM). Tha uncertalnty represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence fevel. In tolarance conditions are basad on lest results falling whhin spacified limits with no reduction by the uncerlalnty of the measurement. The results contained
herein relate enly to the item callbrated, This certificale shall not ba reproduced except in full, without written approval of Control Company.

Nominali=Standard’s Reading; As Left=instrument's Reading; In Tol=In Tolerance; Min/Max=Acceptanca Range; +U=Expanded Measurement Uncertainty; TUR=Tast Uncertainty Ratio;
Accuracy=t(Max-Min}2; Min = As Left Nominal{Rounded) - Tolerance; Max = As Left Nominal{Rounded) + Tolerance; Date=MM/DD/YY

s

e

Nicol Ro‘driguez, Quality Manager Aaron Judica, Technical Manager

Maintaining Accuracy:

in our oplnlon once calibrated your Water-Proof Thermometer °F°C should maintain i accuracy. There {s no exact way to detarmine how long calibration wiil be maintained. Water-Proof
Thermomester *F/*Cs change litile, [f any at alt, but can be affected by 2ging, temperature, shack, and contamination,

Recalibration:

For factory ealibration and re-cerlification traceabls to National Institute of Standards end Technology sontact Conirol Campany,

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

Conlrol Company is an (S0 17025:2005 Galibration Laboratory Accredited by {A2LA) American Association for Laboratory Accreditation, Cerlificata No, 1750,01.
Control Company is 1ISC 9001:2008 Quality Cerlified by {ONV} Dot Norske Veritas, Carllficate No, CERT-01805-2008-ACQ-HOL-RvA.
International Laboratory Accreditation Cooperation {ILAC} - Multilaterai Recognition Arrangement {MRA).
Page | of 1

Traceable® is a registered tradoriark of Control Company © 2009 Contrel Company

HORIZON ENGINEERING 16-5702



W 172
\-:\\ N, ’//,/
'-____'_/

0

,
>

)

”/’ff “\l\\\

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

Cerfificats No. 1750.01 Cert. No.: 4039-7175480
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

Manufactured for and distributed by: Thomas Scientific, Bax 99, 88 High Hill Road, Swedeboro, NJ 08085-0099 US.A,
Instrument Identification:
Model: 9327K16

S/N: 151830463 Manufacturer: Control Company

Standgrds/Equipment:

Description . - . Serial Number Due Date NIST Traceabte Reference
Temperature Galibration Bath TC-17! A45240
Thermistor Module Al17118 3/03/186 1000371058
Temperature Prebe 3039 4f02/18 15--A0P25-20-1
Tempetraiure Calibration Bath TC-231 A79341
Thermistor Medule A27129 11/04145 1000385407
Temperature Probe 5202 1119/16 6-CV9Y2-1-1

Certificate Information:

Technician: 68 Procedure: CAL-03 Cal Date: 10/30/15 Due Date: 10/30/17

Test Conditions: 24.4°C 50.0%RBH 1012 mBar
Calibration Data: (New Instrument)
Unit(s) Naminal As Found In Tol Norminal As Left In Tol Min Max +U TUR
C N.A. 0.000 -0.3 Y -1.0 1.0 0.10 >4
°C N.A. 100.000 100.2 Y ~99.0 101.0 0.059 >4

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

A Test Uncartalnty Ratlo of at laast 4:1 is maintained uniess otharwise stated and is caloulated using the expanded maasurement uncartainty, Uncertalnly svaluation includes the instrument undet
tast and s calculated in accordance with the IS0 "Guida to the Expression of Uncerleinty in Measurement* {GUM). The uncertalnty represents an expanded uncertalnty ueing a coverage factor k=2
to epproximate & 85% confidenca level. In tolaranas condiions are based on test resulls falling within spacified Imits with no reduction by the uncettzinty of the meesurement. The resvits contained
herein relata cnly to the item calibrated. This certificate shall not be reproduced except In full, without written approva! of Gontrol Gompany,

Nominai=Standard’s Reading; As Left=Instrument's Reading; In Tol=In Tolerance; Min/Max=Acceptance Rangs; +U=Expanded Measurement Uncartalnty; TUR=Test Uncertainty Ratio;
Accuracy=:{Max-Mn}/2; Min = As Lelt Hominal(Hounded} - Taolerance; Mex = A Lalt Nominal{Rounded) + Tolarance; Date=MM/DD/YY

Nicol Rodriguez, Ouality Manager Asron Judice, Technlcal Managsr

Maintaining Accuracy:

In out oplnion once calibrated your Water-Proof Thermemeter *F/°C should maintain its accuracy. There 18 no exact way to datermine how long calibration will be maintained. Water-Proaf
Thermemeter °F/°Cs change-litta, 1f any et all, but can be sffected by aging, temperatura, shock, end contaminetion.

Recalibration:

For factory calibration and ra-certification traseabla to Nations! Institute of Standards and Technology contact Control Gompany.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546  USA
Phone 281 482-1714 Fax 281 482-9448 service@control3.com www.controt3.com

Control-Company s 6n IS0 17025:2005 Calibretion Labaratary Accreditad by {A21 A} American Assaciation for Laboratory Aceraditation, Cerlificate No. 1750.01.
Contrat Company |s S0 9001:2008 Quality Certified by (DNV) Dat Norsks Verites, Cerlficata No. CERT-01805-2006-AQ-HOU-RvA.
Internations} Laboratory Accreditation Cooparation {ILAC) - Multilatsral Recognition Arrangement (MBA}.
© 2009 Control Company

_Papelofl Traceable® Is a registered trademark of Control Company
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Horizon Shop

2016 Calibraticns

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

TV 1 ' B#NA #N/A #N/A
TV 2 #NIA #N/A #N/A
TV3 1/8/2016 3010  30.02 0.3% 0.08
TV 4 1/15/2018 30.20 30.08 0.5% 0.14
TV 5 1/8/2016 30.20 30.02 0.6% 0.18
Portland Shop Baromeler T #N/A FHN/A #NIA
Shortridge #1 (HE 276) 1/8/2016 30.30 30.02 0.9% 0.28
Shortridge #2 (HE 028) 1/8/2016 30.00 30.02 -0.1% -0.02
Shortridge #3 (HE 226) 1/8/2016 30.00 30.02 -0.1% -0.02
Shortridge #4‘(HE 325} ) 1M3/2016 29.93 2690 0.1% 0.03
Shortridge #5 (HE 414} 1/15/2016 29.99 30.06 -0.2% -0.07
Shortridge #6 1/13/2016 29.93 29.80 0.4% 0.13
Shonridge #7 (HE 324) 1/8/2016 30.10 30.02 0.3% 0.08
Shortridge #8 #N/A #N/A

CARL SLIMP #N/A HNIA
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QAIQC Documentation
Procedures
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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 results 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 Protoco! 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 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; 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)
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Quality Assurance/Quality Control

Manual Equipment QC Procedures On site quality control procedures include
pre- and post-test leak checks on trains and pitot systems. If pre-test checks
indicate broblems, 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. 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. Results include corrections for field
blanks and analyzer drift. Any abnormal values are verified with testing
personnel and the laboratory, if necessary.

After resuits 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)
o 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 Requirements 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.
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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, lengths, 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 Stainiess 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.
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HORIZON

ENGINEERING 13585 NE Whitaker Way « Portland, OR 97230
LLC Phone (503) 255-5050 « 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 Multnomah 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 'Glatss Co.

3722 SE 217 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 Outlet
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'e,

S

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.gov),
January, 2014; Oregon Department of Environmental Quality (ODEQ)
methods in Source Sampling Manual Volume 1, April, 2015.
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Flow Rate: - EPA Methods 1 and 2 (S-type pitot w/ isokinetic traverses)
COz and Og: EPA Method 3A (NDIR and paramagnetic analyzers)1
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 0Q61 (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
ohe point near the exhaust centroid because it is not done for a correction.
Particulate and gas sampling will be simuitaneous.

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 AssurancefQuality 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 inciude:

EPA Method 3A:

e 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-leve!
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 except
Zero gas

» Zero gas meets the definition for zero air material as defined by 40 CFR
722

s Leak free sampling system

» 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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Purge time (2 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 sampie
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 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.

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 0081: 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 N; at a rate of 10 L/min for 30
minutes.

if 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.

HORIZON ENGINEERING
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11.

12.

13.

14.

16.

16.

17.

Audit Sample Requirement: The EPA Stationary Source Audit Sample
Program was restructured and promuigated 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 avaitable 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.

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.

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

Horizon Engrg. Contact: Thomas Rhodes or
(503) 255-5050
Fax (503) 255-0505
E-mail trhodes@montrose-env.com
Consultant: John Browning
(503) 212-2515
Cell (503) 412-9842
E-mail ibrowning@bridgeh?o0.com
Source Site Personnel: Dan Schwoerer
(503) 232-8887
Fax (503) 238-9963
E-mail danschweerer@bullseyveglass.com
Regulatory Contacts: George Davis
(503) 229-5534
Fax (5603) 229-6945
Email davis.george@deq. state.or.us
Michael Eisele
(603) 378-5070
Fax (503) 378-4196
E-mail EISELE.Michael@deg.state.or.us
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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e Furnace temperature — Furnace to be regulated between the temperature
of 2,100°F and 2,575°F as per usual production parameters.

e 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

e Baghouse pressure drop — Pressure readings will be tracked during the
testing cycle

» Al 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.

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

22.0ther 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 resuits, could result in test report
rejection.

Source test reports will be prepared by Horizon Engineering and will include

al! results and example calculations, field sampling and data reduction
procedures, laboratory analysis reports, and QA/QC documentation. Source

HORIZON ENGINEERING
Clients\TestPlansi2016\BullseyeGlass\s702_v1 HORIZON ENGINEERING 16-5702




185
Michael Eisele, Oregon Dept. of Environmental Quality, March 24, 2016 6

test reports will be submitted to you within 45days 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 should be directed to me.

Sincerely,

=

o B
o u_,c{/“; !,.‘r.‘}'{/

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
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ENGINEERING 13585 NE Whitaker Way « Portland, OR 97230
e 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 Multnomah 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 Glatss 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 Pian 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 t§65ting 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 Requlations Part 60 (40 CFR 60),
Appendix A, from the Electronic Code of Federal Regulations (www.ecfr.goy),

January, 2014; Oregon Department of Environmental Quality (ODEQ)
methods in Source Sampling Manual Volume 1, April, 2015,
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187
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)

CO, and Oy 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

5, 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)

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

Fixed Gases: EPA Method 3C (Ted[ar bags with analysis by GC/TCD for
CHg, N2, Oz, & 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 equi_pme.nt 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.

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

HORIZON ENGINEERING
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11.

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. -

s 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).

» Biank 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. :

e 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.

s |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 Reguirement: 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.

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

Clients\TestPlans\2016\BullseyeGlass\6702_v2

(ppmv, ng/dsem. or gr/dscf), as rates (Ib/hr), removal efficiency (%), and on a
production basis if that information is provided.
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13.Horizon Engrg. Contact: Thomas Rhodes or
(503) 255-5050
Fax (503) 255-0505
E-mail trhodes@montrose-env.com
14.Consultant: John Browning
(503) 212-2515
Cell (5603) 412-9842
E-mail jbrowning@bridgeh20.com
15.Source Site Personnel: Dan Schwoerer
(503) 232-8887
Fax (503) 238-9963
E-mail danschwoerer@bullseyeglass.com
16. Regulatory Contacts: George Davis
(603) 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/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 high chromium
content. Cullet will not be used during the source test.

Furnace temperature 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 provide 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\5702_v2
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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 intermnal
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

Aprit 26 (Tues): Begin test Run 1

Aprit 27 (Wed). Begin test Run 2

Aprit 28 (Thurs): Begin test Run 3

Aprit 29 (Fri.  Complete testing and demobilize

22.0Other 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 should be directed to me.

Sincerely,

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
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Oregon Department of Environmental Quality
: ) Western Region Salem Office

4026 Fairview Industrial Dr SE
Salem, OR 97302

(503) 378-8240

TAX (503) 373-7944

TTY 711

Kate Brown, Governor

April 12, 2016

Fric 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

Eric Durrin and Thomas Rhodes:

DE(Q 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 (Ct*®) 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 petformance 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 furnace must also be fired in the most
oxidizing condition under which chromium containing glass is normally made. The
ingredients in the batch must be the most oxidizing ingredients normally used to
make 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.
» Amount of total chromium in the batch (Ibs)

s Type and quantity of material being processed

¢ Oxygen usage (quantity used, hourly minimum)

s Natural gas usage (quantity used, hourly minimum)

¢ Furnace temperature (°F, hourly minimum) :

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

Weight of charges during each batch (Ibs)

Time of charges

Weight of finished product (1bs)

Duration of the charging period (hrs)

Duration of refining period (hts)

All other normally recorded information

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

4)

5.)
6.)
7.)

8)

9)
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 the 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
potts. 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 KO 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 solution will be measured
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 pt 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. Leak 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.

12) 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 * Vs, ml) — (B, ug/ml * 300 m[)] xd
(Note: The above equation assumes that the impingers are initially charged with 300
‘ mls of the KOH reagent)
13.) Verify the KOH recirculation rate is at least 50 ml/min.
14.) Record the mitrogen purge rate and duration.

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

16.) 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.

17)) The volume of DI water used to rinse 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.

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

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

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

21.) Hexavalent and total chromium test results must be reported as indicated below for each
individual test run and averaged for all three test runs. fand calculations must be provided

for at least one test run.
o ng/dscm
o lhs/hr

o Ibs/ton of chromium processed
e ]bs/ton of glass produced
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- 22.} Use the particulate removal efficiency to calculate the emission rate of hexavalent and
total chromium emissions. Report tesults 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/dscm
e lbs/hr

Ibs/ton of chromium processed
Ibs/ton of glass produced

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

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

23.) 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.

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

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

26.) 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 (EPA 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.

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

27.) Ns, Oy, CO,, CO, CH, CoHg, and CsHg concentrations must 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.

28.) 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.

29.) Analyze each bag separately and time weight the concentrations 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 3 A will not be used during this testing program. The imethods referenced in
this section 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.) Additional (i.e., empty) impingers may be added between the second and fourth impinger
to collect condensate from the flue gas.

33.) 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.

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

35.) To ensure that representative particulate samples are collected during these extended test
intetvals (~16 hours), four sequential traverses should be petforined 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.

36.) Ifthe filter becomes plugged to the point in which isokinetics can no longer be
maintained pause the inlet and outlet sampling. L.eak 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,
Cortect the final sample volume by the amount collected during the leak checks and use
the corrected sample volutne amount for emissions calculations.

37.) 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 less than 7 mg is collected, calculations shall be based not
on the actual mass of PM collected but on the MQI, of 7 mg as a “less than |
quantifiable limit” value.

38.) 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.
e or/dscf
e |b/hour

¢ Ib/ton of glass produced
s % removal efficiency based on [b/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 data,
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 clectronically from the regional source test coordinator.

In an attempt to conserve natural resources and to minimize storage space
requirements, 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 submitted 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 you have any questions,
please contact me at (503) 378-5070.

0N

Sincerely,

Mike Eisele, PE

AQ Source Test Coordinator
Western Region-Salem

George Davis, DEQ: _NWR~AQ File

HORIZON ENGINEERING 16-5702







197

Quality Assurance Documentation
MAQS QSTI/QI Certification Dates

Qualified Individual (Ql) Certificates
~ QMS Statement of Conformance
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QSTI Certification Expiration Dates

*3Green type ind

*#Red type indicates expired certification or QI as of date ahove®*

i

icates certification/Ql valid for grea

i of expiratd

ter than 6 months from date above**

QSTI Employee Cert. Group 1 Expirations Group 2 Expirations Group 3 Expirations

26 April 2016 Na. Certificate Exam (QI) Certificate Exam (Q} Certificate Exam {Ql)

Andy Vella 2008-247] 24 December 2017 24 June 2017 24 June 2017 24 June 2017 25 June 2017 25 June 2017

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

Cari Slimp 2009-362 22 May 2018 22 May 2018 26 March 2013 26 March 2018 31 haly 2018 31 July 2018
1. David Bagwell 2005-022 29 March 2020 29 Mareh 2020 - 17 December 2020 29 March 2020 29 March 28020

Chris Hinson 2014-830! 5 September 2018 | 5 September 2018 27 October 2018 27 October 2018 21 November 2018 | 21 November 2018

Danny Phipps 2016-915| 16 December 2020 | 16 December 2020 | 17 December 2020 | 17 December 2020 16 March 2021 17 March 2021

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

Jason French 2013-771 19 March 2018 5 August 2017 19 March 2018 11 Decemher 2017 1% March 2018 & Aupust 2017

Joe Heffernan Il 2009-3251 16 December 2020 | 16 December 2020 | 16 December 2020 [ 16 December 2020 23 March 2019 25 March 2018

John Lewis 2011-5504 28 January 2020 28 July 2020 29 January 2020 29 January 2020 - 25 February 2021

Mark Stanfie!d 2009-337| 25 January 2020 25 January 2020 - - 5 April 2020 5 April 2020

Mihai Voivod 2016-916| 25 February 2021 26 February 2021 29 July 2020 29 luly 2020 17 December 2020 | 17 December 2020

Rebert Rusi 2012-656 19 March 2017 19 March 2017 19 March 2017 19 March 2017 19 March 2017 19 March 2017

Scott Chesnut 2012-655| 19 March 2317 19 March 2017 19 March 2017 19 March 2017 19 March 2017 19 March 2017

Tom Lyons 2012-721 30 july 2017 24 June 2517 30 July 2017 24 June 2017 30 July 2017 25 June 2017

Thomas Rhodes 2010-408| 16 December 2020 | 16 December 2020 | 17 December 2020 | 17 December 2020 14 April 2020 25 March 2018

QSTI Employee Cert. Group 4 Expirations Group 5 Expirations

26 April 2016 No. Certificate Exam {Ql) Certificate Exam {Ql) .

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

Brett Sherwood - - - - -

Carl Slimp 2009-362| 22 December 2018 | 22 December 2018 - -

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

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

Danny Phipps 2016-915 17 March 2021 18 March 2021 - -

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

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

Joe Heffernan llI 2009-325F 17 December 2020 | 17 December 2020 - -

John Lewis 2011-550] =4 aus ] 26 February 2021 - -

Mark Stanfield 2009-337 5 April 2020 5 April 2020 - -

Mihai Voivod 2016-916 - - - -

Robert Rusi 2012-656 19 March 2017 19 March 2017 - - -~

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

Tom Lyons 2012-721 30 July 2017 25 June 2017 - -

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

861




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 20™ DAY OF MARCH 2013 AND EFFECTIVE UNTIL MARCH 197#, 2018

o= L

r Pavid Raraall ORTHOSTO Review Board

Peter R. Westlin, QSTYQSTO Review Board i
APPLICATION

ff ’}F . / 1( ‘,"’“ljvm.%?z 55:';’?,5:“ ’?‘v‘»{“"" é H‘a
A Al ol b
A e 2013-771

Peter S. Pakalnis, QST/QSTO Review Board
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

JOSEPH M. HEFFERNAN, III

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 VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATE
SAMPLING METHODS

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

QR N= /L I

Peter R. Westlin, @STVQSTO Review Board C! David Bagwafl, @STI/QSTO Review Board
A A N e ! CERTIFICATE
7//v %{dé/l f P 3. Loy Al NO.
v Karen D. Kaliya-Mills , QSTHQASTO Review Board 2009-325
Peter S. Pakainis, QSTIQSTO Review Board .
ii W , }Ji';};ff—-rﬁ

Theresa Lowe, QSTVQSTO Review Board Bruce Randall QSTVQSTO Review Baard

o IR REEREEERE R EEE R

EREEEERERREEERREEERERREEEEE




Qualified Source Testing Individual
LET IT BE KNOWN THAT

JOHN S. LEWIS

HAS S}.ICCESSFULLY 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 29™ DAY OF JULY" 2015 AND EFFECTIVE UNTIL JULY 28TH, 2020

T A

R Westin, asmm Review Board C. David B\':‘M Q‘ST”QSTGR view Hoard

f - CERTIFICATE
Fr.F ﬁ _Maff b Vi il NO.

s kareno Kaj.l’ya-fmﬂs QS‘-'Z'!QSTOR jew Board 2011550
. Peter 5. Pakalnis, QSTI/QSTQ Review Board / /

Thiosow T Fure. A Zin

‘Theresa Lowe, QSTIQASTO Review Board Glenn C, Eng!an&, QSTHGSTO Review Soard

R R e R E e e E e

[5) NE EE NET T e e e
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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

Qe Q//C,J/

Fe I‘E R 5 QST’J’QSTO Review Board C. David Bagwe#, QSTVQSTO Review Board

-3, . . APPLICATION
. Gﬂ‘ﬁ“”"““ NO.
Karen D, Kajiya-Mills , QSTYQSTQ Review Board 2014-830

Feler 5. Pakalnis, GSTI/QSTC Review Board . 7

U
Theresa Lowe, GSTVQSTO Review Board Glenn C. England, QSTIQSTO Review Board

e uar:mmu-:n w
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Qualified Source Testing Individual
LET IT BE KNOWN THAT |

MIHAI V. VOIVOD

HAS SéUCCESSFULLY 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 26™ DAY OF FEBRUARY 2016 AND EFFECTIVE UNTIL FEBRUARY 25T, 2021

Q= (/LI

Peter R. Westlin, QSTH@STO Review Board r—‘l David Bagwefl, QSTVQSTO Review Board

vy Y , AT L. CERTIFICATE
i) zﬁﬁf‘ ' P, Y Laginhls NO.
£ AR HKaren D. Kajiya-Mills , QST/QSTO Review Board 2016-916

Peotfer 5. Pakainfs, QSTYQSTO Review Board

hosor 1, Lo e

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

Cc: Gail Westlin

Subject: QSTI Score - Brett M, Sherwood

THIS EMAIL 1S THE OFFICIAL NOTIFICATION OF YOUR SES QUALIFIED SOURCE TESTING
INDIVIDUAL OR OBSERVER (QSTIQSTO) 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 Status
# Exam
1 EPA Manual Gas Volume and Flow Measurements and Tsokinetic 2125116 12713 p

Particulate Sampling Methods

1A Stack Gas Flow Rate Measurements Sampling Methods

EPA Manual Gaseous Pollutants Source Sampling Methods 2/26/16 12715 P

EPA Gaseous Pollutants Instrumental Methods

2
3
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 Scciety. Please use the following email address:
gstiprogram@gmail.com. (2) Your exam score(s), per ASTM D7036-04, will be applicahle for five years. You will need to re-

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

scheduling for your re-test.

If you passed one or more exams, you are eligible 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.orq) under the link for the "SES QSTI/QSTO Program" for directions on how to apply
for your certificate or contact Gail Westlin at gail westlin@yahoo.com or Theresa Lowe at

tf 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/QSTQ 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




205

ATR QUALITY SERVICES

Quality Management System Conformance Statement

——— :
[~ asen Fren ch , 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 Statement ard in the MAQS Quality Manual.
Furthermore, I understand my role in the company as it pertains to the Quality Management System.

/Z/ 7-27-15
Epployee ng/@t{re Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

1 CHRAS Bing=p A , 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 Statement and in the MAQS Quality Manual.
Furthermore, [understafid my role in the company as it pertains to the Quality Management System.

m////? o 14/ 15

Em ployeefﬁﬁna_‘ﬂare — Date

&
bt =
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AR QUALITY SERVICES

Quality Management System Conformance Statement

I John STeC\\mﬁ Lewns , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Staternent to verify that I have read and understand
the requirernents set forth in the MAQS Quality Policy Staternent and in the MAQS Quality Manual.
Furthermore, I understand ry role in the company as it pertains to the Quality Management System.

04/2/2#// /10 /15

Emp Oyee Slgnatu/e Date
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ATR QUALITY SERVICES

Quality Management System Conformance Statement

7 .
i i@& % UL ‘l as an empleyee of Montrose Alr Quality Services, LLC (MAQS),

i

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, T understand my role in the company as it pertains to the Quality Management System.

l\ 7 E% // 1 LA 5/

L l
@ploye_e Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

! EPQ"H' e Q'@&f , 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.

=R P, T E

Employee Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

[ i ! . .
%Mm“ OIM\MQ‘CQD)’ ds 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 reguirements set forth in the MAQS Quiality Policy Statement and in the MAQS Quality Manual.
rurthermaore, Turidérstand my role in the company as it pertains to the Quality Management Systemn.

ﬂ 5/{ /a5

Employee Signaturéj Date

HORIZCN ENGINEERING 16-5702
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. Quality Management System Conformance Statement

1 Mi\r\e\\ \fm\f@‘:l , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Cenformance 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.

o\, . g
f/({9 L AL Xlﬁf v ?/(}\%/K 2
Employee Signature . Date

HORIZON ENGINEERING 16-5702
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AR QUALITY SERVICES

Quality Management System Conformance Statement

I "g\'{'ﬁ'\dc TGC'(@ , 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.

W 7é s

Frmployee Signature Date

HORIZON ENGINEERING 16-5702
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| Quality Management System Conformance Statement

2 :
I Fooul L. Bé-/f’c’ < asan employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement ta verify that [ have read and understand
~ the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermere, I understand my role in the company as it pertains to the Quality Management System.

»;ﬁ;/// Perze— 2/1771¢

Erﬁployee Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

{
I jOS L] ML‘ ShCf [( _, 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, [ understand my role in the company as it pertains to the Quality Management System.

JMW 217/

[
/I:%ployee Signature Date
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AlR QUALITY SERVICES

Quality Management System Conformance Statement

| <~‘( Qs Lv{' HA“ Uj . 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 requirerents set forth in the MAQS Quality Policy Staterent and in the MAQS Quality Manual,
Furthermore, I understand my role in the company as it pertains to the Quality Management Systern,

QL/,C/LQK | L,"LS_‘ | o

Employee Signature Date
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L' AIR QUALITY SERVICES

Quality Management System Conformance Statement

JITCHAEL AL LAEL -

I %/é/ /’me of Montrose Air Quality Services, LLC (MAQS),

sign this Quality Management System-Conformance Staternent 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 o the Quality Management System.

A7 aF  _sfes 4
Employ;e/Signature Date / ad _

HORIZON ENGINEERING 18-5702
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GUALITY SERVICES

Quality Management System Conformance Statement

[ /é/"/w// @"D , @s an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement 1o verify that I have read and understand
the reguirements 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.

,,—':/
o /
e
e U -
= Sy 2o
Employee Signature Cate
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_Personnel Qualifications
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JASON T. FRENCH, Q8TI
PROJECT MANAGER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

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

o  Group |, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group ll, Manual Gas Source Samplfing Methods

o Group Ill, Gaseous Poliutants Instrumental Methods

o Group [V, Hazardous Metals Measurements

B.S. in Mechanical Engineeting 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 Identification Credential (TWIC) Approved

International Air Transport Association (IATA) Trained

Respirator Fit-Tested

Adult CPR Certified

Standard First Aid Certified

PROFESSIONAL MEMBERSHIPS

Source Evaluation Socisty (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 Improvement (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 S. LEWIS, QSTI (G, 1I, IV)
FIELD TECHNICIAN il

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

» Qualified Source Test individual {(QSTI!)
o Group |, Manual Gas Voiume and Flow Measurements and Isokinstic Particulate Sampling Melhods
o Group ll, Manual Gaseous Pollutants Source Sampling Methods
o Group IV, Hazardous Metals Measurements
» B.S. in Social Science 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 {dentification Credential {TWIC) Approved
International Air Transport Association (IATA} Trained
Respirator Fit-Tested
Adult CPR Certified
Standard First Aid Certified

PROFESSIONAL MEMBERSHIPS
» Source 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 Counci 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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JOSEPH M. HEFFERNAN Iil, QSTI (Gl-IV}
PROJECT MANAGER/TEAM LEADER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING
¢ Qualified Source Test Individual (QSTI)
o Group |, Manual Gas Volume and Flow Measurements and isckinetic Particulate Sampling Methods
o Group ll, Manual Gas Scurce Sampling Methods
o Group lll, Gaseous Poliutants Instrumental Methods
o Group IV, Hazardous Metals Measurements

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

« - Minor in Marketing, with emphasis in Sports Marketing

¢ Certified Visible Emissions Evaluator

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

e Aerial Platform Certified

¢ Transportation Worker |dentification Credential {TWIC) Approved

e International Air Transport Association (IATA) Trained

¢ Respirator Fit-Tested

¢ Adult CPR Certified

+ Standard First Aid Certified

PROFESSIONAL DEVELOPMENT

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

¢ Source Evaluation Society (SES)
PROFESSIONAL EXPERIENCE

Joe Heffernan has been with Horizon Engineering since 2004. He brings four prior years experience from
another air poliution testing organization in lllinois 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 industriai 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).
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Chris Hinson, E.L.T., QSTI (GI-IV)
PROJECT MANAGER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

* Qualified Source Test Individual (QSTI)
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o Group |, Manual Gas Volume and Flow Measurements and fsokinetic Particulate Sampling Methods

o Group ll, Manual Gas Source Sampling Methods

c  Group lil, Gaseous Pollutants Instrumental Sampling Methods

o Group IV, Hazardous Metals Measurement Sampling Methods
Engineer in Training {E.L.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, [aboratory analysis, test equipment maintenance
and calibration, equipment preparation, in-field data recording and calculations. Chris has
performed greenhouse gas testing and menitoring at many different facilities. 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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MIHAI VOIVOD
FIELD TECHNICIAN II

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

e Qualified Individual (Q1)
o Group ll, Manual Gas Source Sampling Methods, (passed exam, application pending)

» B.S. in Biotechnical and Ecological Systems Engineering from Babes Bolyai University in Cluj,
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 aclivities related to source emission testing, including field sampling, test
equipment fabrication, maintenance, and calibration, equipment preparation, and in-field data recording.
He is being trained to perform all 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 (AQ]} machine. His education specialty was laboratory sampling
analysis and instrumentation operation and troubleshooting.
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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

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)

DOT dangerous goods ground shipping training

Aerial Platform Certified

Transportation Worker Identification Credential (TWIC) Approved

International Air Transport Association ({ATA) 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 Operations/MWah 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 all
EPA source test procedures 2002-present. He is also learning to use methods from the National Council
for Air & Stream Improvement (NCASH, 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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BRETT SHERWOQD
FIELD TECHNICIAN |

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

« B.S. in Environmental Science from Washington State University, Pullman, Washington, 2012
Certificate in Geographic information Systems, University of Washington, 2013

» 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

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), Occupationai Safety and
Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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PATRICK A. TODD
SHOP STEWARD/FIELD TECHNICIAN

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

s Working towards Associates of Facility Maintenance Technology at Portland Community College
e Certified Visible Emissions Evaluator

s (-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

- Patrick Todd has been with Horizon Engineering since 2009. He is the shop steward and equipment
maintenance 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),
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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Josh Muswieck
FIELD TECHNICIAN |

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

e B.S.in in Environmental Science, Oregon Institute of Technology, Klamath Falls, Or 2015

+ Opacity & Visual Emissions Certified (EPA Method 9)

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

DOT Medical Card .
Transportation Worker Identification Credential (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 Biological
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
Environmenta! 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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PAUL LAWAFA 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 Identification 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-profit, 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 trained in the proper identification/handling of chemicals {pesticides
and herbicides) and their responsible 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), Occupational 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
+ 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 Identification 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.L.T., QSTI (Gl-1V)
DISTRICT MANAGER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

» Qualified Source Test Individual (QSTI)

o Group |, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group ll, Manual Gaseous Paliutants Source Sampling Methods

o Group lll, Gassous Pollutants Instnimental Methods

o Group IV, Hazardous Metals Measurements

Engineer in Training (E.1.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 Orientation
(Awareness Level)

Aerial Platform Certified

Transportation Worker ldentification Credential (TWIC) Approved

International Air Transport Assaociation {(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

s 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
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 2002-
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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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

e Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP) Conference, approximately
5 years

PROFESSIONAL MEMBERSHIPS
s 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 procedures 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 (GIV)
ENGINEER
TECHNICAL WRITER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

» Professional Engineer (P.E.) Oregon license #87091PE

* Qualified Source Test Individual (QSTI)

o Group |, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group H, Manual Gas Source Sampling Methods

o Group lll, Gaseous Pollutants Instrumental Sampling Methods

o Group IV, Hazardous Metals Measurement Sampling Methods

B.S. in Chemical Engineering from University of Illincis in Urbana, IL, 2005

Minor in Mathematics

Certified Visible Emissions Evaluator

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

Aerial Platform Certified ,

Transportation Worker ldentification Credential (TWIC) Approved

International Air Transport Association (IATA) Trained

Respirator Fit-Tested

Adult CPR Certified

Standard First Aid Certified

PROFESSIONAL MEMBERSHIPS
s Source Evaluation Society (SES)
PROFESSIONAL EXPERIENCE

Andras Vella has been with Horizon Engineering since 2011. He brings six prior years expetience from
Clean Air Engineering in illinois. His primary duty before joining Horizon was FTIR repair, operation, and
data review. 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, 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
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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MAURI FABIO
TECHNICAL REPORT WRITER

EDUCATIONIPROFESSIONAL CERTIFICATIONS/TRAINING

« B.A. in Geology from University of Hawaii at Manoa in Honolulu, HI, 2011
s Certified Visible Emissions Evaluator

e 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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"l"Chromlum & Hexavalent Chromium Data
. - Collection
Iescrlptlon of Total Chromium & Hexavalent
. ~ Chromium Testing
Raw Analytlcal Test Results for Cr & Cr*®
ield Iata Sheets Relating to Cr & Cr*® Testing
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Total Chromium and Hexavalent Chromium Data Collection

The source testing of Glass Furnace T7 and Baghouse BH-1 on April 26-29, 2016
included testing of total chromium and chromium VI per EPA Method 0061. The
purpose of this testing was to establish a maximum allowable chromium lll usage rate
based on potential chromium VI emissions pursuant to temporary rules provided in OAR.
340-244-9040.

Bullseye is not proposing to use the April 26-29, 2016 Method 0061 testing to establish
a maximum allowable chromium [l usage rate. The preliminary data received and a
subsequent evaluation of the operating parameters during the test indicate the data is
inconclusive and is not representative of past or future operating conditions.

Analytical data for total chromium and chromium V| and field data collected during the
testing is included in this report. The data shows significant variation of potential
chromium emissions across the three test runs indicating inconclusive results. In
addition, chromium VI was detected in most of the samples at concentrations above the
total chromium results indicating potential interference.

Further, in order to lower the furnace exhaust gas temperatures to protect the Teflon
probes required by Method 0061, ambient air was introduced into the furnace exhaust
stream prior to entering the baghouse. Introducing ambient air into the furnace exhaust
likely influenced the detected levels of chromium VI during the test. 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
and Bullseye is not requesting that DEQ approve a chromium usage rate based on
these results. If Bullseye seeks a future maximum chromium il usage rate pursuant to
the procedures described in OAR 340-244-9040, a new source test plan will be
submitted to DEQ for review and approval.
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HORIZON ENGINEERING
PROJECT: 57202-BULLSEYE GLASS

CLIENT # H007
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
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CHESTER LabNet

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

Telephonea 503-624-2183 « Fax 503-624-2653 < www.chesterlab.net

Date:

Cilent:

Client Number:
Report Number:
Sample Description:

Sample Numbers:

Analytes:

Analytical Protocols:

Analytical Notes:
QA/QC Review:

Comments:

Disclaimer:

«:ﬁ%ﬁ‘wb

May 35,2016

Case Narrative

General Information

Horizon Engineering
HO007

16-271

ITmpinger Trains

16-5425 — 14-5447

Analysis
Cr VI, Total Cr

SW-846 Method 0061

IC-PCR was used to measure hexavalent chromium and ICP was used to measure
total chromium. The filter and probe rinse samples were digested pet EPA
method 29 and taken to 250 mL prior to analysis by ICP. Results have not been
blark corrected.

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
acceptability.

If you have any questions or concerns regarding this analysis, please fee! free to
contact the project managet,

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

. 5/S/I

Project Manager
Paul Duda

Date
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Lab ID: 16-3425
Client ID: 12 Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/27/1¢6
Sample Volume: 250. mL
rg/L ng/sample
Analyte Conc. MDPL Cone. MDL
Total Cr 32.4 0.500 8.11 0.125
Lab ID: 16-8426
Client ID: 1A HNO3 Rinse TInlet
Site: Bullseye Glass
Sample Date: 4/27/1¢
Sample Volume: 250. mL
ng/L ng/sample
Analyte Conc. MDL Conc. MDL
Total Cr 45.8 0.500 11.5 0.125
Lab ID: 16-5427
Client ID: 1A KOH Imp Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 500. mL
ng/L pg/sample
Analyte Conc. MDL Conc. MDL
Cr VI 1040 0.020 518, 0.010
Total Cr 1070 0.500 536. 0.250
Lab ID: 1e-5428
Client TID: 1B Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 250. mL
1ug/L pg/sample
Analyte Cone. MDL Conc. MDL
Total Cr 82.0 0.500 20.5 0.125
Lab ID: 16-5429
Client ID: 1B HNO3 Rinse Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Velume: 250. mlL
ng/L ng/sample
Analyte Conc. MDL Conc. MDL
Total Cr 16.7 0.500 4.17 0.125
Analysis performed by. CHESTER LabNet

12242 SW Garden Place ¢ Tigard, OR 97223 ¢ (503) 624-2183 ¢ www.chesterlab.net
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Report Number: 16-271 239
Lab ID: 16-5430
Client ID: 1B KOH TImp Inlet
Site: Bullseye Glass
Sample Date: 4/27/146
Sample Veolume: 460, mL
Brg/L ng/sample
Analyte Conc. MDL Conc. MDL
Cr v1 559. 0.020 257. 0.009
Total Cr 549. 0.500 253. 0.230
Lab ID: 16-5431
Client ID: 1C Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 250. mL
Bg/L Hg/sample
Analyte Conc. MDL Caonc. MDL
Total Cr 35.1 0,500 8.78 0.125
Lab ID: 16-58432
Client ID: 1C HNO3 Rinse Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 250. mL
pg/L ng/sample
Analyte Conc. MDL Cone. MDL
Total Cr 18.3 0,500 4.57 0.125
Lab ID: 16-5433
Client ID: 1C KOH Imp Inlet
Site: Bullseye Glass
Sample Date: 4/27/16 .
Sample Volume: 485. mL
ng/L ng/sample
Analyte Conc. MDL Conc. MDL
cr VI 2050  0.020 994,  0.010
Tatal Cr 1990 0.500 964. 0.242
Laly ID: 16-5434
Client ID: 2 Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/28/16
Sample Volume: 2Z50. mL
ng/L pg/sample
Analyte Canc. MDL Conc. MDL
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
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Lab ID: 16-5435
Client ID: 2 HNO3 Rinse Inlet
Site: Bullseye Glass
Sample Date: 4/28/1%6
Sample Volume: 250. mL
na/L pg/sample
Analyte Conc. MDL Conc. MDL
Total Cr §.04 0.500 2.01 0.125
Lab ID: 16-5436
Client TD: 2 KOH Imp Inlet
Site: Bullseye Glass
Sample Date: 4/28/16
Sample Volume: 480. mL
ng/L ng/sample
Analyte Cone. MDL Conc. MDL
Cr VI 2160 0.020 1,030 0.010
Total Cr 2020 0.500 972. 0.240
Lab ID: 16-5437
Client ID: 3 Teflen Filter Inlet
Site: Bullseye Glass
Sample Date: 4/29/18
Sample Volume: 250. mL
ng/L ng/sample
Analyte Conc, MDL Conc. MDL
Total 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
pa/L ng/sample
Analyte Conc. MDL Conc. 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: 4/29/1¢
Sample Volume: 545. mL
ng/L pg/sample
Analyte Conc. MDL Conc. MDL
Cr VI TR0 0.020 431, 0.011
Total Cr 790. 0.500 431. 0.272
Analysis performed by: (CHESTER LabNet

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

HOO?7 - Horizon Engineering
16-271

241

Tab TD: 16-5440
Client ID: 3 Teflon Filter Outlet
Site: Bullseye Glass
Sample Date: 4/2%/16
Sample Volume: 250. mL
ng/L : ng/sample
hnalyte Conc. MDL Conc. MDL
Total Cr 26.1 0.500 6.52 0.125
Lab ID: 16-5441
Client 1D: 3 HNO3 Rinse Cutlet
Site: Bullsevye Glass
Sample Date: 4/29/16
Sample vVolume: 250. mL
ng/L ng/sanple
Analyte Cenc. MDL Conc. MDL
Total Cr 1.10¢ 0.500 0.276 0.125
Lab ID: 16-5442
Client ID: 3 KCH Imp Outlet
Site: Bullseye Glass
Sample Date: 4/29/16
Sample Volume: 485. mL
nug/L ng/sample
Analyte Conc. MDL Conec. MDL
Cr VI 205. 0.020 99.4 0.010
Total Cr 198. 0.500 95.8 0.242
Lak ID: 16-5443
Client ID: Filter Blank #1
Site: Bullseye Glass
Sample Date: 4/28/186
Sample Volume: 250. mL
ug/L pg/sample
Enalyte Conc. MDL Conc. MDPL
Total Cr < MDL 0.500 < MDL 0.125
Lab ID: 16-5444
Client ID: Filter Blank #2
Site: Bullseye Glass
Sample Date: 4/28/1¢%
Sample Veolume: 250. mL
ng/L ng/sample
Analyte conc. MDL Conc. MDL
Total Cr < MDL 0.500 < MDL 0.125
Analysis performed by. CHESTER LubNet

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

HORIZON ENGINEERING 16-5702
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Client: H0O07 - Horizon Engineering
Report Number: 16-271
Lab ID: 16-5445
Client 1ID: H2C Blank
Site: Bullseye Glass
Sample Date: 4/28/1¢6
Sample Volume: 250, mL
ng/L pg/sample
Analyte Conc. MDL Conec. MDL
Total Cr < MDL 0.500 < MDL 0.125
Lab ID: 16-5446
Client ID: 0.1N HNO3 Blank
Site: Bullseye Glass
Sample Date: 4/28/146
Sample Volume: 250. mL
ng/L ng/sample
Analyte Conc. MDL Conc. MDL
Total Cr < MDL 0.500 < MDL 0.125
Lab ID: 16-35447
Client ID: KOH Blank
Site: Bullseye Glass
Sample Date: 4/28/1¢
Sample Volume: 78C. mL
Bg/L ng/sample
Analyte Conc. MDL Conc. MDL
Cr VI 1.06 0.020 0.837 0.016
Total Cr 0.843 0.500 0.666 0.3895
Analysis performed by:  CHESTER LabNet

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

HORIZON ENGINEERING 16-5702



Client Name:

Project Number:

Analytical Technigue:

Sample Descripticn:
Report Number:

QA/QC Report

Horizon Engineering

HOO7

ICP - Optima 8300
SW-846 0061 filter and probe rinss

l6-271

Blank Data
Sample Measured MDL
Bnalyte ID Conc. pg/L Conc. ug/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
*: Methed Blank concentryation in pg/filter
Calibration QC
Sample Standard Measured Percent
Enalyte ID Conec. ug/L | Conc. pg/L Recovery
Cr Icv 2500 2510 100.3
Cr CRI 2.50 2.74 109.6
Cr cev 2500 2420 96.7
Cr ccv 2500 2450 98.0
Cr ccv 2500 2380 95.4
Cr ccv 2500 2320 82.8
CRI Limitsg: 70% - 130% Recovery
Replicate Data
Sample Sample Replicate
Analyte ID Cone. pg/L | Conc. pg/L RPD
Cr 1l6-5425 32.45 34.73 6.79
Cr 16-542¢6 45 _84 45.12 1.58
Cr 16-5440 - 26.07 26.178 2.69
Cr 16-5441 1,105 0.820 29.6 #

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

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

#: per EPFA CLP protocol, control limits do not apply if sample and/or
replicate concentration is less than 5x the detection limit

Laboratory Control Sample/Matrix Pogt Spike Analysis

243

Sample Sample Spike Spike Percent
Analyte D Conc. pg/L Conc. pg/L |BAmount pg/L | Recovery
Cr l6-5428 82.05 2451. 2500. 94.8
Cr 16-5429 1le.68 2374. 2500. 94 .3
Cr 16-5440 26,07 2461 . 2500. 97.4
Cr 16-5441 1.105 2376. 2500. 95.0
Percent Recovery = (spike ~ sample) /spike amcunt*100

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

0A/0C Limits
Continuing Calibration: 4+ 10%

Dupliicates: 20% RPD

LCS:

+ 20%

Spikes: + 25%
HORIZON ENGINEERING 16-5702




QA/QC Report

Client Name: Horizon Engineering

Project Number: HOG7
Analytical Technique: IC-PCR
Sample Description: SW-846 Method 0061 Impinger Catch
Report Number: 16-271 :
Blank Data
Sample Measured MDL
Analyte ID Conc. pug/L Conc. pg/L
Cr VI ICB < MDL 0.020
Cr VI CCB < MDL 0.020
*; Method Rlank concentraticn in pg/filter
Calibration QC
Sample Standard Meagured Percent
Analyte ID Conc. pg/L Conc. pg/L Recovery
Cr VI ICV 1.00 0.58 87.8
Cr VI CCv 1.00 0.85 85.2
Duplicate Data
Sample Sample Replicate
Analyte ID Conc. ug/L | Conc. ug/L RED
Cr VI 16-5427 1040 1010 2.64

RPD = {(zample-duplicate)/{(samplet+duplicate} /2] }x100

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

it: per EPA CLP protocol, control limitg do not apply if sample and/or
duplicate concentration is less than Bx the detection limit

Laboratory Control Sample/Matrix Spike Analysis

244

Sample Sample Spike gpike Percent
Analyte IDp Conc. ug/L conc. ug/L |Amount pg/L Recovery
Cr VI 16-8439 790. 1810 1600 102.

#: per EPA (LP protocol, corntrol limite do not apply if spike
concentration is less than 25% of the sample concentraktion

QA/QC Limits

Continuing Calibration:
Replicates: + 20% RPD

+ 10%

LCS:
Post Spikes:

+ 20%

+ 25%

HORIZON ENGINEERING 16-5702




Client Name:
Project Number:

Znalytical Technique:

Sample Descripticn:

QA/QC Report

Horizon Engineering

Hoo7

ICP - Optima 8300
SW-846 Method 0061 Impinger Catch

Report Number: 16-271
Blank Data
Sample Measured MDL
Analyte in Cone. pg/L Conga. ug/L
Cr ICB < MDL 0.500
Cr cCB < MDIL 0.500
*:; Method Blank concentration in pg/filter
Calibration QC
Sample Standard Measured Percent
Analyte in Conc. ug/L Conc. pg/L Recovery
Cr ICcv 2500 2480 99.4
Cr CRT 2.50 2.55 102.2
Cr CCVv 2500 2510 100.5
CRI Limits: 70% - 130% Recovery
Duplicate Data
Sample Sample Duplicate
Analyte D Conc. pg/L | Conc. ug/L RED
Cr 16-5427 1071, 1075, 0.37

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

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

#: per EPR CLP protocol, control limits do not apply if gample and/or
duplicate concentration is less than 5x the detection limit

Laboratory Control Sample/Matrix Spike Analysis

245

Sample Sample Spike Spike Percent
Analyte 1D Conc. ug/L Conc. ug/L |Bmount pg/L Recovery
cr 16-8430 549.3 | 2821. 2500, 90.9

ko

: per EPA CLP protocol, control limits de not apply if spike

concentration is lessa than 25% of the sample concentration

QA/QC Limitse
Continuing Calibration: + 10% LCS:

Duplicates: 20% RPD

+ 20%

Spikes: + 25%
HORIZON ENGINEERING 16-5702
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CHESTER LABNET
SOURCE SAMPLE RECEIPT CHECKLIST

Client an';mor\ Date S\Q’h kg

# Runs o £ ®\¥Ks Report #

Custody Seals Inspected, if Present E

Chain-of-Custody Form Inspected a v
CoC present with samples? e *
CoC indicate analytical methodology to be used? (eg M29 etc} g I
CoC indicate if complignce testing? (esp. M26}) Nok %M I
M26 samples have Thiosulfate added in field? ‘ WA I
M?29 indicate FH/BH separate or combined? N [l

Has Form Been Signed?
Have Date and Time Custody Released Been Noted on Form?

/

/

All Sample Containers Inspected Ve
Does Number of Samples Match Number on CoC Form? v I

-

£r

Do All 5ample ID Numbers Match Thase on the CoC Form?
Did client mark sample volumes prior to shipment?

If required by methaod, did client vent samples prior to shipment? A)
Are the Sample Containers Intact? 4 [l
Are signs of leakage present? UD *

Chain-of-Custody Form Signed and Dated by CLN IZ]
Corrective Actions /

Client Contacted Due to Mismatching Sample iD Numbers /
Cllent Contacted Due to Broken Sample Container(s) i1
Client Contacted Due to Leaking Sample Container{s} B / A
Client contacted for verification of methodology? /ﬁu—w
Corrective Actions Documented? /9
Corrective Actions Accomplished? -

{terns marked 1§ shall be addressed prior to any analytical work being started
items marked * shgll be noted in case narrative upon reporting of results to client.

Signed ' (‘LM
A\

Notes

HORIZON ENGINEERING 16-5702
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Contact Phone 12242 SW Garden Place
Tremos, a2 s BOR 253 - S0 Tigard, OR 97223 -
E-Mail Address Fax (503) 624-2183
g0 ¢ Nodes@® monene - BON.Ca Fax (503) 624-2653
Report Address L ol cin@chesterlab.net
12555 NE. yWvitdte — ¢

State ———1 Zip

B siach ol | 27230 CHAIN-OF-CUSTODY RECORD

Billing Address
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— Turn Around Time
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Rush ég& AP
Specify
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RAW DATA

Available upon request
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Field Data Sheet
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S

e 13585 NE Whitaker Way
: r\ Poriland, OR 97230
Phone (503) 255-5050

M Q.H.“.,'i }%9% «h Fax {503) 255-0505

Date M /Z(d/ f&

Tost Method 'OC)C_? {

PPGE ALOF 4

(Fass Nozzle Measurements

1 2100
2 00,3107
oy

S Bl seye GBS
Facilily Location: ‘?ﬁ\(ar\q\é, SR,
Source: fLr{nALE T -7
Sample Location:/!:;+ (f,‘[r \,g @a—g\\,aui'&
Probe 1~ L[5y 5) Cp 425 (ot Heat Set °F

Post-Test Pitot Ir;;;;ection (@ C=no change, D=damaged)

Concurrent Testing OWEGL 5 Pitot Llc Rate Pre: i { J@C, Post @
Run# | in H20@in H20 Lo O@l,, @
Operator Dl Support Soe ALT-011 Nowle BV 31050ven -~ Lmp. Outlet § =35
Temperature, Ambient ) QIPF . $td TC (IDFE) /8% Filter = HeatSet —  °F
Moisture ars 090 Tdb = Twh =~ Stack TC (7R / B3 Meter Box 4. dH@ 1 AC 75 ¥ 8685947
Press,, Stafic (Pstaty™ , 3O Press., Bar (Ph) 29,0 Continuity Check{f) or | Meter Pretest: LOOD efm }|S  inHg
Cyclons Flow Bopected ¢ NOTye m mllmngle —tugrees WOt B e S
%0123 . 109 S e

| b 265 29 | L6200 1691 17 W2l 1 7 182(8214
S | 2e — .05 [Lasal 9 iy |\ le7]ez8\{H
o | 30 779 Gy | o086 | 634,69 [We\ |/ [61]26] &M

, 9 | «o. ) 12 1.0372].26%].27 (128 \ |5 [e0 [0 |83
RS 280 &7 |,050 .49 [ o ligzl T1/ 1631871833
.7 | Ce 227290 | .0N61,3121.37 el /1] le2iaz 84>
o |70 €924 385 935 [,0l6] 32,3 sl | 162193 5|2

. 5| Qo 387 — 051 |35 .38 2\ || _lo4 @71 187]>
o, | 13T 45 050 |35 ,38 (28] \| ) 6319981 %
ANy 69 86 |,01%] .09 10 25| )|/ 1¢ol96|8% 2
ARE 97 06 | 015 ,180] 18 [1eC] /][ |&67%he 812
MREAVZ: 799 38 |,03% ,27% | L2 M/ 1) 16319519115

. ) [1Zo ol 61 |, 181 1 V37 [ 1H (2091 [/ e 321 |S
. 2140 009 38 1,033 L24s |0 290N\ |1 |s6Hed2.23
. 9 [1sv s 29 |, 106 1,78 |78 |22 N\ [s8 |98 fre]s
A U17.96 |,075].558 | .56 |07 | /T 1159 wr |92{4
.S o _ o045 [,350] 35 V2 /| [ el fot|23]3
. (120 Gz 0% .oy [ He LAY (hRs | |e3 177 7113
» 71190 4G 83 1.0%0 |21 |25 53|\ [\ 63 | 78|15 13

, B 1200 4729 03 oV [ Iys | 5 [204] \| }[e3 [?6[15 |3

, 9 | 2o U3) ) 1.0 (129 LT 2% || [leH]9s |9213

. yo | 210 uss 22 1,021 ezl 06 sl /11 165]95192]>
0230 R3S 65l L0 216,22 Y61 ¢) as|al3
Lo [2wdd3% 30 [L029 |.234 ] 23 |I65 5 5119419/ 13
Notes P B0 D Fancsed o chedc W "' Lesumedr ot 1830

5_PD.X-V1‘pdf¢ 2150 ? (ausel +  daede WEIMW%@&TOZ
P didaole |
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Tield Data Sheet
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13385 NE Whitaker Way
Poriland, OR 97230

& Phone (503) 255-5050
MON TROSE &\ (503)255-0505

PAaanM

Glass Nozzle Measulements

Client: 6\, \\je,j&_ C,faSj

Facility Location: ?b(‘\’\M}] x>
’ Source: fionace T

Sample Location: Fnle

Date M }‘L(p /IC, 1 oo Probe 2L (B/s)Cp » BDICY  Heat Set ~— °y
Test Method LYo | 2 3}0t: -3]()3 Post-Test Pitot Inspection o change, D-danaged)
Concurrent Testing OPEGL < 3 210 ;l )] Pitot Ll Rate PreHi § @¢, Post @5
Run# | in H20@in B20 Lo & @6 G a5

Operator ;}h\\ﬂln Support Koo H

ATT-01%

Nozdle , 2103

Oven —— Imp.Outlet (= 3%

;::f:iui:f“ff"*.‘“";m* - 2&) 7"&1,, Y iiicf‘i%ﬂf%iﬁ; ;Ht: 7 e 197675 Hm‘ifsg :t:?CHc;F
Press.,Ststic‘(I’stat)","bo Press., Bar(Ph) 20 (4 Continuity Cheek {1 dor | Meter lPretest: s005 efm '13’ inHg]
Conic o Bxpeced L RETryes g vl mile—tores O e e O [ W

I¢) 2\1-{’5 (’{3% go o {dED Amm) M‘gp) Amh:) Amh:() — )] AI(IbZ ) @)
12 |250 Oy o2 [,032|,200] .27 M1l |/ Is)|9Y|at]3
260 . 094 7227 % ws N\ | N |5l 9519013
L 10 270 447,59 | 040 A70[, 57 1836 )| )IS1195196 3
TG 1280 Lo |4%0.1< 1,022,207 2 [l /1 /1sl96] 1>
8 220 P [us3 12 [ozel,des] 08 1203 |\ (849517 |3
AR use 621,040 [,%00] ,38 o[\ | ek (8918713
, & |30 Ueo 14 B, y2s [ 43 (M7 ) e 718718613
AL uo,3 58 [,049 LYIL] Y1 ol /| / e |90186|3
, Y9 [ UoG 7% |.oviG 1.2%61 .36 |26/ 1 167191 186)5
Ly [a40 409, GG |,0M0 1,313 L3120\ [\ 15191185 13
. 2 35D — o4z 330,33 225 \| \H M2 186|3
. 200 H75 80 |66,0 ,569] ,37 leT] )| [1e2123 8713
. | [370 20 20 088 157 .76 067 /1 /162193 87]5
. 2 13Bo Ugs \ - ,oci oo | Leo WV2l/ |/ leo [95194H
EREEE 3G 81088 1,760 | 76 1] [\ 16T %6874
Y |Hoo H9A. 455 B3 .20l .20 Jel \_| \ 160 86187/ 2
2 5 (410 194 9, [o2] [ 257 26 18] \| e RT3
. G [Hz0 H9@* 4 019 1155 16 1aet] 1| 13 [T les |3
ARER 499.38] |.006 .80 .33 [1kd] / 1/ 121981 |2
Lo o | oo oo 1iesg [ 36 M/ || 12|9] 883
L 9|40 0560 .o38 |.236 . 3 l1sal\ |\ [eof [92]8714
. o 46O e x5 .09 a7 Lt el \ | \el 9B [R7 14
e 420 Zio w0 0|25 |25 D] 1| Jkd P2 g i
NT|UBO T 1) T62 | 0rg ] irs¥) .17 [1 [les |qz]%t13
L g~ /h\ﬂ/ ¥
Notes: 15> win, VO Sec i oL
BAShared flesFleldiData SheeLs\Methodzs\nﬁthod 5_PDX- v;%df W 282 - \}JO\NM_- Lg@ éﬁ{{ HOI{%&N I_:CI}}%ER@%’L@ @O? k
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Field Data Sheet
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13585 NE Whitaker Way
 Poriland, OR 97230

Phone (303) 255-5050
MON FROSE Fax (503)255-0565

Date Li ’;an“tﬂ L1[lr9-7 “{ﬂ

Test Method (Yo |

o 3 R4

Glass Nozzle Measurements

1 ' 3'@) ) |
2 30 %,3103
3 eiite)

Client:
Tacility Location:

T

Source: M ‘T'FT

Sample Location: \Mﬁﬂq
Probe 22 {EYsCp . R2loif  HeatSet =

Post-Test Pitot Inspection {NC=no change, D=damaged)

°F

Coneurrent Testing P{E Pitot Lk Rate Pre: Hi () @% Post @

Ran# | in H20@in H20 _ Lo O @ @
Operator £, Suppol‘tmjs‘:, F\G) ALT-011 Nozzle 3]03 Oven = Jmp. Outlet {-35
Temperature, Ambient (Ta) ' . 8td TC (ID/°F) 83 LY Filter ™~ HeatSet ™~

Malsture {4 fe Tab Twh Stack TC (DT B 22 Meter Boxg)  dH@ |, g 75 YO. iﬂi _

Press., Static {(Pstat) - ’5@ Press., Bar (Pb)m, Qj

Continuity Check @ ar

Cyclonic Flow Expected 7 A If yes, avg, null angle_ 7 _ degrees

Meter Pretest: & QX efm | f inHpg|

Lealt Check Post: cfm mHE',;

QOrifice Pressuzs

T
METER

|5 1eh, Bl R SR G A S
; 430 sl 1634 | aar Q9 |5k / ealRL 113
LSS 1AM 032 182 | .4a Iell || 163 |R191>
, |z 563 oga [ 2aR .23 IB1] |\ 160 3417913
. lean 53,523 | .o |48 | [T 157 \ 57 (R [BD| 3
,|F30 5aw. 153 1. 023 198 [0 D e 118013
Y-S 53%.268| . B0 | . 258 | 2 | 6719718013
. |ssol 1531579 |.oaw | 098 | 25 11y [ |53 |97 18113
56D 533 8 | o7 | 4 X .15 |I@ 57 13 81|
. lso 530151 .o | 361|371 19 8 182132
» 580 CAAGE | o2t .83 | |B (8 Ho |Re|RI1ID
=S i Ta9 UGB [T Hol | 57186183013
. oo |zBe29 [ oR]J64 [k Ml ] 1l 5,583
Cralelo]. 165363 | o [ev] b jdilf [ 167 |8 18I |3
1 [ aobrdleal1.2389 1. o 160 | U6 |13 f s %o 1Bl |72
Lo Lo | e tar] oz | soo | a0 |55 Sl RHR |3
Va ledo 52109 ol 2R | s HER| & | RIS
IERlze e 16 1,030 LARL |1 129 57 185 Ba %
1ol 50500 | 0865 |, 83| A RO =R IRGIBI 2
MGE CRABD o5 .33 3 [Hol] |\ 6% |§oldR|4
s 1RO R NS IR AN =T 57 130 181D
14 [0 ol [0l5 Bl .5 (ML | 1(0]81182 3
.3 |00 744 | call 85 [ .19 148 | 10 |87 8313
Lo hio Ogsdqz |05 3 113 licol] |/ k] 863313
O hao| lasrdds oo e [aa [H9] ] 1] e |86 18815
3 (130 gl Lo 00 [ITol] [\ al]7183 13

Notes:
BiShared flles\FeldiData ShestsMethod S\Method 5_PDX-v1 pdf

S
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Field Data Sheet
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13585 NE Whitaker Way Client: C L
Portland, OR 97230 = ﬁ: L!; Tacility Location: ;M, %
03) 255-5050 %@ S
MONTR Phone (503) 25 SR ouree:
APt BPALiTy SERY] cu Fax (503) 255-0505 Glass Nozzle &fasuremcuts Sample Location: \}%i LjLﬁ
Date ) LB\ ~ H)arilib 1 SR B/ [Probe 39  (£/9Cp AL HeatSet —=  °F
Test Method Gﬂﬁiﬂ ' ’ 2 CEOD ,2"\3% Past-Test Pitot Inspection SNC=nc changs, Ddamaged)
Concurrent Testing }“{‘:‘} 3 f E !( ) Pitot Lk Rate Pre:Hi & @e7 Post & @7
Run# in H20@in H20 Ly @& O @in
Opserator H ", Support J}A ‘T{‘: ,P)% AET-011 . Nozzle , G4 Oven ™= Imp. Outlet §-%5
Temperature, Ambient -(Ta) Std TC (ID/°F) 353 Tt Filter —- Heat Set = °F
Moisture {p 0{);,3 Tdh Twh Stack TC (ID/°T) kgj SR Meter Box 4, dH@ ﬁ . ‘7(7@37% Yy € dq‘
Tress., State (Pstat) =, 35 Press., Bar (Ph) o1 . ¢ Continuity Check ﬁ) or | Metexr Pretestir’y (rafe ofm 7 inHg|
Cyclonic Flow Expected ? E\j If yes, avg, noll angle__=__degrees Leak Check Post:gy efim f7 inHg|
Travene | Satiphing Clock Dry Gns Meter Velochy Foad | OriGico Proswre | Orifice Frovemrs | STACK | PROBE | GVEN | IMPINGER] METER. | METER | Pump
Foiut Time Time Rending in H2) in H20 H0 Filter Ountlet InletfAvg. Chutlet Vacuum
Number min (24 he) enft (dPs) DESIRED ACTUAL F F °F F F °F inHg
y Kim) (dH) Ts) (Tp) {To) (T (Tm-iny | (Tew-out} )
— Amb; Amb: Amb: Awbr Amb: Anh:
- g F 2% ) . ; ) : £
y 2 |74 5T looi [l | s et/ [ el 187 (8] 3
I3 790 5125684 .cat [ 482 [ 1D iy L Lo 81 83 &
Vet 160 a6t 7 [ e 473 [T 158 5 187 R A
S [T10
1 180
7
3 \
iy
q
10 f

o
—
s

:__
=

I

D

2 W
g /
: f
I !
2 VL
| 1B

B:AShared filas\Fleld\Data Sheets\Melhod 5Wiethod 5_PDX-v1.pdf
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g | of Y

Glass Nozzle Measurements

Lefoce, shucring (o
. i\ﬁ - 13585 NE Whitaker Way ’}DEC’ client Buldeye &G lass
:’*:3 Portland, OR 97230 Facility Location: ?u(dr\m‘\/o
M N ‘Ob Phone (503) 255-5050 26 9)5 0265?0 Source; Prtnace. ’Q;‘_f
O r R E Fax (503) 255-0505

Sample Location: ;.-.,&(-?,
@/ 9 Cp , BIHE  HeatSet —

°F

]tt)‘:::hitlhﬁ:{] Ioléa \ ; %ﬁ% ‘E‘::;z;t;i\tot Inspection {NC=no change, D=damaged)

Concurrent Testing (OPe & 5 3 ’ Pitot L Rate PreHi O @l0Pest @

I(;u:i?;; L7 support Jee §\ ALT-011 -ﬁg% OeLo‘g@I‘ZOUﬂt E@w o

T:ml;e:n‘t:l::\/:mbient - (L'a) ’/‘563? . 8aTC (mm 7{ ' ll?'ic;tzezre--’ = ;T;} Set ee-\ °F '?3:

Moisture ~ W (> _ Tab 267 Teb 05 Stnckajq-D!uF} = 4" - Meter Bex e L1658 Y 9994 2

R g:‘:p SRl S )

V130 1575 20 8 S S S Y s

L w . 036 || e W/ 1/ 1670|7817 | 2
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TAED 285 4 [Lo40 | 1sS 1 .16 23]/ |/ 1SB 18413012
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G 597 77 1,083 |29 13 o4/ |/ |96 |89186 | 2

2o 299 <9 | .030 | .04 | i 22¢/\_|/ 157(87]65 |2

. VL] 150 ool 70 |04 [ el | 8 [169] \]l_158 98185 |2~

U | \Ho 03 56 1,035 |49 15 HIL N\ [55189]86| 2
& wvso BEeeSar s g7 | LIS [sal ]| \[s7 (81852 .

4 [160 ¢o® 1% |,045 [,183] .18 [i7p| /| 15718818512

. % \]0 o 2G Lo 1139 | 14 113 /1 [55187|85]2

. 7 [lgo 1225 L.03G st |05 el ] | /156]83186| 2-

. G190 Gi3 9l 1,02z |.092] .09 leol\ |/ |s6 |9ol8c |2

. 5 |20 G135 SY [,023 |, ivo | o 1] N[ |3 o (8612

.4 (240 ——— [L0232],0%2] ,09 s8] |\ |58 [10 86|12

Ay (2 Ce 1.0zt [,080 | ,og 12i8] /| \|s889|66|2

. 2 |150 2o (5 Lo20 |07l .08 [217] /1 52 |89186|2
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Concurrent Testing GDEBL 5. 3 Pitot Ll Rate Pre:Hi O @20Post @
Run# 2~ in H20@in H20 Lo (5@ )2 @
Opersts Shbol_Smper e, e I e il
l\;nisl;ure'/u:ié’jo Tdb l(s (); Twb 45 Alsmckacanleﬂ-l 1 n;e:err;_u;z 197675 ¥ Q. 994
Press., Static (Pstat) = 0, Press., Bar (Pb) 30, | Continuity Checl(Ty or | Metey”, O0F @ 77 ) Pretest: 02 cfm &€~ intlg
@ Zig\_‘ 62] (V.)_77 {dED) Mb(:i‘) M]&"p) Amé':f) Am\::[) A,g; )] A:b: i [125]
Y |zso G623 14 |,0zs [2a | M [\ |/ |/ |58 1871872
L2 1260 |nse (@265 72 1,033 [, 143 | , 14 [I63\ Sb 81186 | 2-
#1270 P50 [6277.97 1,029,126 | ,13 156] N[\ 568786 2—
PHER a— 1,023,099 Lo 1167\ 5281662
.S 1290 G31.%0 [, 022,095 ,09 [1Be| JI JIs5189 |86 |2
ﬂ,s(b 200 |1 16233 19 |Loz22].090 ] ,09 (23] /1 /157189 |86| 2
T 210 P° 1,34 58 1,018 Lot |,07 224/ |/ [58|587]|86|Z
. B [320 G3¢ 74 1,038,106 | 17 [1s6|l 1 1601851852
AR 1330 [ 1639 HO 055245 25 W[\ [\ _[56|8518512
X o zae PR HZ 20 |,058 |L2si | 25 Jl62] \| \[522|86(83]2
&\ 350 LU 1 [,0sa 245 | L2587 I \[s3[8c|g3|z
1200 oo GHT 37 106G 1L.265 |L27 2] ]| |52]87]83[2%3
A1 270 GO 0M [LogY lLzsa | ,2s (2201 /| /|51 |87|83 |3
A\ 180 65771 1,060 1,235 .24 227 1/ 1511871833
0 |390 LSS Y ,0@§,27o 27 hBsl\_ [ |83%187183|3 .
. 4 40D (51— LLoHZ,Jas] .19 st N\ 52871832
. % |4lo (59.90 [.od44 |, lagl ,200137] \ \|S4 87|83 |2
.7 |4 Gl 771,02 [, 098] 0o 48] || Y54 |87]83(%
. & uzo (3.4 021 {094 | L0 139 /1 5@ |8718%|2
» 5 [4Ho (Lot 335 [.oao [.o898] .o B |/ | /10|87 1882
M |40 0. [’ ] 0% | oba | 0 (190 |/ |se % |33 |8
.Y |Heo o7 (OR[.oam | R | .67 kel | 157 |8 |83 |
.7 w70 (R B5 oo lotd [ R I\ N\ 57 [¥o83 2
. | [YBO leanllsto-24l| . 019 % .69 iy > \} £ |20 R332
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PAGE 2

13585 NI Whitnker Way
£ r\ Portland, OR 97230

= Phone (503) 255-5050
M ONT ROb L Fax (503) 255-0505

Glass Mozzle Measurements

qu/m/t@

Test Method OO, |

2

1 i 2530
Wy 2583
2590

S Client: (uilseye. Glass
I‘acll:ty Location: Bﬁ(‘“ W&J(‘J{L
Source: Fucnoee 177
Sample Location: ':\—V\l&'('

Probe a2 2-j{(5y s} Cp , B2HE _ Heat Sct — °F

Post-Test Pitot Inspection {NC=no change, D=damaged)
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Field Data Sheet P%ﬁ 3 OQF(‘
13585 NE Whitaler Way citent: Gullseye
=) Portland, OR 97230 FacilityLocation:Pﬁér'lm}jQLF?
M O N r RO'S E‘ ?::E;J:fiﬁstfssgao (laszs Nozzle Measurements . Sample Losco;t:::: 1;”:?2% TF
Date i — | 1 . JER0 . Teflen> Probe@--‘ (E4srCp JOHR  Heat Set — °F
Test Method O% 2 L LIERO . S5 Post-Test Pitot Inspection {NC=no change, >=damaged)
Concurrent Testing H5 3 .0 Pitot Lk Rate Pre: Hi @,;Qli'ost ©
Run# &L in I20@in H20 Lo O @12\ @
Operator [ Supporf WA SF el . ALT-011 Nozzle | 533 Oven = Imp. Onilei
Temperature, Ambient (Tn) T . 8¢d TC (ID/°F) 15'“ Of. Filter — Teat Set ~— °F
1\'Iois'mre.-"-'_:3“,'{:J Tdb Twhb StnckTC([D/F)M[ (1o 15 i
Press., Statie (Pstat)~ . % Press., Bar (Ph)F0.{ O Continnity Checl k@or ! Meter Pretest 3| ofm 7 inHg
Sl FIDWFXP“M ?J\-i—lfyesj ;vga::{g: = v;::iz:: Crlfice Prossure | Orifice Pressare L:::(cghef;osﬂ OVEN II’IE:;GER METER | CEETER Pmil?Hg
o | Zﬂ ot ”‘10?’)5 P DESIRED A{’ﬁ’@ a | ;}) ‘)(TE)' ‘:’?m) (:F“) ":H)““
tQ'l;gB %ﬁ ﬁ! L[(J) Amb; Ambr Amb | | Anils; Antb: Amb:

. |90 .3 | o] .ol .0R 18]/ | /156 82183 |Q

poo]  [(373.072 | 0ga 0% lone¥ o[\ [{ |58 |H[RAIQ
. lmio 58 | oot [ o3 [on (W3] NI\ |8 |R4181 R
. leo G581 Lol g [.o7 30| )| \l67 1858114
o (TR o7 Lot 08 3»] /| 51 % (83 ]2
. leto (1R.2G .06 |06l o1 [/ | /151185 R [ &
. |eo (9.8 .oal |.de o [l |/ 153 |8 [83 |2
e (Rido [.o30ldza 13 [Wg ]\ [ |ea (Y8R
. lewo]  |23.53] .03l | e [Ee| \||_ 58 1R518] |Q
. e R5.00] | a9 108 [ il g | M|\ 66 (94 8] 1R
. 0| (R 58008 [ a6 [ (0 llo| | 1%t 84[8[ |2
. oo | |(GRA5| 093000 |0 BBl /] /e [84i8) |«
o 0] BR[| OB AR JO i l/ 1/ 57 BRI R
o o] A [oa7l i | da [isg) 1/ £8 185|% |
bio 630 987 | . ol (3 H N 53 (3518l -
19 listo (eeq | 3l 133 [ 1 s N\ 157 |86 18R 1Q
2 o b (AR [ o30l.421 |, iz B3] [| \|57 34 18l |1Q
L7 lweo i [(fam| oot | (6] Al |l /| \ge |81]8113
le w10 [ %89 013 ote | ain| .67 ldql/ | /or 18311913
15 R0 o0 [.09 [ Rt [ R |HRL | /B9 (8317 |3
4 |80 TJotdel Lols o] 1 [Hop\ I/ e | ¥|80] 3
ERETS 2oadds] o1 [oB (o BT\ ||__10]83]719]3
1o |10 152,683 |Lolg |L.ode | o7 sl V[N [eD(%3 |80 |3
1 180 Tl 7 [ OB o oo 3] 11\ eo 8T L3
IFREES “7023%(@ o3l o [ 18] /1 /111821912
Notes: ?AUSﬁ CHEL @ 05: 20
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i 13585 NE Whitaker Way
o) ;{ﬁ Portland, OR 97230
Yhone (503) 255-5050
MONT RO‘SE Fax {503) 255-0505

Hif QEALEIY VIRVILEN

Test Method (§lg {

Glass Nozzle easurements

L2 L oeR o883
3 _AER0 .

Clienf: b()
Tacility Locahon

Source: FUMCE T":T
Sample Location;

?i{,u:;

J-;’f ﬁé

Probe —f  (hs) Cp ‘R%?\ Heat Set ==

- |Post.Test Pitot Inspection

{NC=np change, D=damag, ccl)

Concurrent Testing MF> Pitot Lk Rate Pre: Hi £ @ADPost 0 @ {0
Run# S} in H20@in H20 Lo § @A, 0 @fp
Qperator BC, Support 3 ,‘3’?2 RS ALT-011 Nozzle J_E[S“gﬁ Oven «—  Tmp. Ontlet I'ZS
Temperature, Ambient (Ts) St TC (R 5 L Filter = Heat Set ~—
Moisturer 2y, Tdb Twh Stack TC (ID/°F) 7 - Meter Box ) dH@ §, L NG1E Y Q. Qqqqq
Press, Static (Pstadk0y, D Press., Bar (Ph3 0. O ConﬁnuityCheckG) or | Meter Pretestiy [py)  cfm 77 inHg
oot i e e s [ T RO T Pl QLoD D
o |40 161,057 o1 075 | 1R |43 / e |83 18013
2 |1=0 70R.100 | .Olle| 510} .07 |9 (00 182 119 |2
14 e T30l | o7 | O |08 4] (ol [B19]2
= |90l Fina92 [.oal Lofs | (0 11330 ) [\ 1kl [8R180 13
[ Feo | asaa foaefl e [ (@l |\ le0 890912
11 {190 1.5 ool |.09a |07 150 | {0ol81 {183
s e | [T51 [Lole].olU o7 [H)) Lo Ao 1812
9 a0 | TrUs. 840 Lo .ol | o7 1] (0 R 1313
(o | 8an e | o8 [ @] |y (i [ 1l 180 B2
by | 83 Q.51 o09g | AR [ (3 |45 (0 |} 18 |2
Vo | O 72028 ]| . ois |.ode | o7 |l Ll [RRLS
Lia B0  Maldlel | Mol o1f | O] 15 (ol 83|19 13
T 801 [7oas8lk [-01% o8l |.0b Ll 182[T8]3
ho | 810 ek 40ROt T A 1B (2 1821719] 2
4| RED T2 o] 30 | (3 |33 A BB 13
18 [R90ksizs 126733 | (030 | 126 [tk B4 031l 3
471 3
) e

I\
2 A
] \
Notes:
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Field Data Sheet PF\QC [ OQH{J
NN A 4 Dol s Sy
MONTROSE om0 e wasrens o e T
Datcb{/%/lb 1 e A(Q}\ ~ [Probe 1L (&ier€p , B3 HeatSet —  °F
TestMethod DOG 2 @ 25%3 Post-Test Pitot Inspection (NCmo change, Ddemnged)
Concurrent Testing obﬁ& I'4 3 25 Pitot Lk Rate Pra:Hli © @\§Post @
Run# in H20@in H20 Lo O @it @
Operatar 3Bl Support 7S0€ Y\ ALT-011 Nozdle /1502 Oven — Imp. Outlet \ =20
Temperature, Ambient ra) BLPP 864 TC (IDFF) Szi QGFF Filter —— HeatSet —  °F
Moisture & 0fz  Tdb «— Tywh — Stack TC (ID/° CPV Mot Box 2 di@ 1 A€ 70 Y O,9949
Bross, Static (Pstaf)—~ o B Press, Bar (Py30 | Confinuity Check {7 Jor | Meter Prefest: ,00f cfm §,  inHg
Cyclenit Flow Expected ?_pJ© 1 yes, avg nullﬂngle =~ degrees Teak Check Post: — ci;],m& mi:Hg
“ V760 [ 7277 W, 156 B T T o G
At ] Vo 729 24,039 L3 [ A7 st/ | /166185 18112
U | 20 731 .36 1,037 1,163 A6 53| [ 65185 18412
, o | O 733 50 |0 1,06 | 47 AN L 05 |86 |84 |2
. a | Yo 72 08 |.032| 131 | 13 (202 \| \ |65 (88852
e | 9o 72715 [,021 [Lo87] ,0ali9&] J| 1ICH (708712
. 7)1 Go 738 2 1,026 1oz | .10 (W6l /1 [163192(87 2
.G |70 790 . 6o 1,025 | dog | 11 153 /1219387 2-
., 5 | %o 242 2G 1,077 1oL | 10 1226l |/ 16219519012
U | 9o Ty 27 L0493, 1¢) | .16 29\ [\ |63 195]9 |Z.
s 746 \q1,03) [Lie | 2 1252 \ [ \ 160 190{92| 2
. 2| \o 748 70 | o6l [.227] 23 %6 || \|6Z2]97|93|3
. ' \io 75) .60 1,067 [.282|,28 7] || ||s8 |93 |
s U\ 754 (2 1986 |,305 |, 31 V11 /| [15@]100197]3 i
f L \Ye 727 35 1,062 245 25 1242]/ |/ [5e|io]3s] 3 |*©
. L3 golese|760.28 Lo72 1.279] .28 |253 IR
AL N A 7¢2. 41 1,038 |46 | 1% [2eZl\ | (551100353
gﬁg . 51\ TR 1,096 [, 180 [, 18 [zs2f\ |\ |57199]95|3
Tug e 0 [\B0 70670 Loso g | gz |3\ | [56|98 19512
fan |, 7v0 | [768 72 ,030[,i32 1 4 M9l | 1157198 [9513
ASANIPE 77068 1,050,139 .14 |18 [58]9719513
P>k q o 77219 L0V 1,081 |08 [ea] || /[57]97 9512
" e |ue 773 70 |,02¢ |,08] | .06 |223] || /160[97199 |2
4 L w200 B 775,680,021 [,082] ,08 1253 [ |/ 161196 1513
U720 (226 [ 778. 23 [,084 122G , 23 [Zo) (’ WPAEIERE
Notes Paser ot Qod‘g Ay ew e\cw\’, e(?ama\k hp . (230, ok f‘-%’*‘:%)(ﬁke checked -
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PNE DR

13585 NE Whitaker Way
Portland, ORR 97230
Phone (503) 255-5050
Fax (503) 255-0505

DateH /28 / 16

Glass Nozziec Measurements

1

, 2580 elded
2550
;rsm ;'253?’

Client: Plr\\ﬁﬁh ¢ (less
Facility Location: ?t,(,\-\ ;“j )GQ

Source: e rppra Ted
Sample Location: Tale

Probe Z—2  (g<ICp ?x}i Heat Set =

°F.

P ITO Sl N ot 5 PN 1K 3

Test Method OO ] 2 Post-Test Pitot Inspection " (C=no change, D—dnmaged) E

Concurrent Testing Ob;@ [ 3 Pitot Lk Rate Pre:Hi O @{SPest @ \

Run# 3 in H20@in H20 L O a&\k @ -‘

Operamri“SLlﬁL suppurtjbe_ Y ALT-011,  G\ass Nozle s 2583 Oven == Tmp. Outlet | =20

T WG mieRR S e emET |

Cymﬁig“’?"”‘t AN W ro e
s 7793"‘?23 “H’- B

___lzso TR0 55 | 046 1195 | 20 G/ |/ 157 1131724°>

. [260 782, 86 |, 040 R IR E

EE o 71 1,028 |, N1 12 192\ |\ 153411 2

. |2e0 766 14 1,023 |, 0991 .09 [215] [\ |59[9317] 1=

. |790 8761 1,013 Los3 | 05 |21 | el 9319112

s 728 97 _lL.ez0 |,079 | .68 |23 G432

. |30 790 70 “o 648 | Lo 2in /| [l 93 913

. [32C 79290 .04z | 8] | .18 82 | /1581 71417] b}

. |sso) 119574 061 [,270 1,27 |165]1 5319519214

ETT .06 1209 [, 2L 138\ || [s0]96[q! 1

. 350 |sm 801 81079 1,326 .33 161 \\_[50[36 19115

. 1260 Bhe|Bed .82 081 125 55 A 1N\ 1H7196 925

. |37 (07 805|068 ,@@ 78 |22zl | US3[IS|3LS |,

30| |8lo .50 075 200l 20 |31 / S0 [as (927 9|l=b

—2eol 812 87 LoT7 1.8e| 19 2ol /[ 149 IS 192 b

. 400 312 24 L,osI s | ee Igl] | /lsz (4 5110

. (Hio. &\7 10 1,022 |22 | .12 ol |/ 1644949118

e | 618 2 1029 | 107 | L [15B)\ 1 |S519FT1IE 1y

1090 oo 1820 11 |,020 1,089 07 160\ I 15717519 8 [

oo 7 822 08 [,02H |14 1 L1 |2 VL 15193 [F0li5-3)5"

. 450 Roa. sl |,025 1,093 ,09 |220] Nz 1948912 | &

o E A A ARG NI A T I S

. 470 Boi 20 Lo Lua L A sl /I el 18718 -

U0 lonr ALl 0atdod [0 el /1 /K 191 18T q

N* \’%%‘ o m%”-’g\ﬁ?hdstng‘ﬂ‘f ph. = Cesomsd Toshng ¥ %%;%233' (359 pmn, <F Teshne)

‘i’a M - r,mmm) OpUf — Leal chede ‘QH ﬁ%@@@@i@gguwa&mz?,u Gel

+hp Aewm,drh, Vacuhim. .




L@a\c Sede. e %L‘Nj ¢ \iZa ‘jt"»\ -3 /“‘“\jﬂ
> Resived loshng at 1302

260

a2 s be%ve, WW;\@;

SGM >

T

HORIZON ENGINEERING 16-5702




261

Field Data Sheet P(\@,‘E‘; 2 o L{’

13585 NE Whitaker Way Client: &% %‘é}@
2 _ Portland, OR 97230 Fm:lllty Location: PﬂA\
% Phone (503) 255-5050 ‘ Souregs, FUPRACE ‘ ]
mem”— Fax (503) 255:0505 Glass Nozzle Measurements Sample Location: ﬁ*qi,i:f
Date_ ¥ 2t e = L1 26 e i LIERO o |prove §-2 @i Cp WA HeatSet == °F
Test Method ol Q ) 2 a%go }“%% Post-Test Pitot Inspection {NC=no change, D~damaged)
Concurrent Testing Mg 3 s& 13 Pitot Lk Rate Pre: Hi ) @\S Post @ -
Run# 2 ' in H20@in H20 1o G @ (o @
Operator %:., Suppoi‘tﬁ\i\% ‘CH \ %S P% ALT-011 Nozzle . (YRS Oven "~  FEmp. Outlet
Tentperature, Ambient (Ta) ' ) ) Std TC (ID/°F) Q)gﬁ Filter --= Heat Set -—— T
Moisture~ ‘3%, Tdb == Twb = Stack TC (ID/F) BU} A Meéter Box Q aH@ . (W(‘-')"TE: Y QG((, qL‘;C?
. Press., Static (Pstat)<02h  Press., Bar (Ph) 3@;'6 Continuity Check @ or | Meter Pretest£3 W efm T inAg]
Cyclonic Flow Expected ? I Ifyes, ave. null angle_o—  degrees T.eak Check Post: . cfm inHgl
Traverse | Samphre Tlock Tory Gos Meter Vet Head | Ofifice Preswme | Onifice Pressmre | BTACK | PRODE § OVEN | DAPINGER WETER ] MELER | Pomp
Point Time Time Ro.ud ing in H2) inHz0 H20 Filter Outlet InletiAvg. Outlet Vacuimt
Murbee min (24 ho) dbs) DESIRED ACTUAL °F o5 °F °F o °F inHg
@) (Vm) WE) as) (Tp) {Ta) {Ti) (Tmein) | (Tm-ont} )

ot AT Gl G G
. 490 24,240 [ olle L6 .07 ld| / | [ 68 9 B
B o D Lot [ord [.oB linll | [ex |8 B
L leo 3R [Losa |08 | .10 is] \\ \ |83 18k

!

/

!

S 2233 539 | .0R [ Rl R 147 Ve 138 |86
s BAO R I8 | B0 Loyt [ 69 I &9 [ 8 8B
S s B 570 013 [.OBe | O 1718 D |3 186
»leso R31IAB] [ QW [200 | do i) (ol |83 |86
S [~ R0 o0 oA [ o iR Lo |88 (R
. |10 R3Q.200 | oW |.obl [0 |iGT Wl 86
oV ERD b Z2a. Lo | oB3 | o5 HeH| | 53 87
1L 90 ' l%& +Oily LB .07 % \ CD:) ?\7
SN %*-%a St | O | aea | 0l [155 | [0 87
via D | RU.05% | .ol | . 0B | o |HT 58 87
N Rl a5 [ o |07 | .07 i)/ | /|59 e
Do |30 Pt Lo Lol [.og lHell |/ leolRq |8
la o &1 525 o1 Lot oR [Bol | lge |8 [Re
3 (60 |2 ellor [osal.o6 [iga]\ || |56 18R 18
LeleD cda s o [Lal] o Ml |\ 157 Rl
b 570 Ren GGololT |.ord Log BT \ et 2y

|

[

=
ek

0
@m%k%b@b&“m%%%bbw%%@b%%

gﬁﬁﬁﬁﬁﬁﬁ%%%ﬁﬁﬁ%%f

» & 16RO REQO8T |iola | 055 [.0e  [HO \ Bl Ao
Vi leao | | R82.977.01] 571 ] | J51R R
13 [am . [86HM2R [.007 el |/ 69 R
¥ ha (710 eRb auq |0k | 5T o6 hiT[[ | e Al
W [1s0l T 8 @%{7 ola | g .05 i) 0| 8718 2
N o5 [owb [ 657 fu@l’ [ [&1 B I

Notes:
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Field Data Sheet  DNE 4 2R 1}

_ 13585 NE Whitaker Way . Client! QLLS&FE %ﬂgy
Pordland, OR 97230 ' ' Facility Location: PORLAND.
ORIZO Phone (503) 255-5050 _ _ A Source: § LEISACE ‘6'97
i Fax (503) 255-0505 Glass Nozzle Measurements Sample Loeation; | dSLETT
Date F:;“cga e ~ 2 i 1 n AR ProbeQ ~3 () Cp A HeatSet °F
Test Metiwd 3@(0! ' v ) 2 L ANy ¢ ﬁtﬁ» Post-Test Pitot Inspection Qﬁ%&gmdam&
Concurrent Testing ME‘B 3 S Pitot Lk Rate Pre: Hi 3 @IE Post O @ 7
Run# 2 - : in H2O0@in H20 Lo 3 @jly Q@
Operator B . Support 3 M ,GH l’EQ P@) ALT-011 Nozale, RS2 Oven Tmp. Ouilet | = as—
Temperature, Ambient (Ta) ' Sta TC 0DF°F) Qi i Filter = HeatSet -— =~ °F
Moisture 37,  Tdb  ~e.  Twh = Stack TC (I0°F) i 22 Meter Box ) aH@ | TR 16 YO QT
Press., Static (Pstat)~0, % Press., Bar (Pb) 0.10 Continuity Check @w i “Meter Pretest: ), aj§  cfm inH,
Cyclonic Flow Expected ?_ind _Ifyes, avg. null angle_-—__degrees ) L eak Checls Post: ¢ ,0\,-‘4 cfmm! (g inHg
Travarse Sampling Clock Dy Gas Meler Welocity Head Orifice Pressure Quifice Pressure STACK FROBE GVEN { IMPINGER | METER | METER Pusip
Point Time Time Reading inH2) inH20 H20 : . Filter Outlt | Tlevave. | Outlet Vaowum
Number min (241w cuf s} DESIRED ACTUAL °F °F °F F F °F inkig
) V) ' @ T ) {Te) @ | @wid  Tmon) )
A Amb; A At Anib: Amib:

a |'740 AeR. e | 0B o5 | ol |3/ | 7 |0 [R8 |RE
3 [150]  |8FAR3d | ow [ 3 a5 llez[\ |/ B3 (8785
4 o 8015013 [ os3 [.os [\ [1 158 (86 81 139
6 1710 Qa8 | o ol | .07 |lel] | [\ ER (8618 9
v |80y, |BBEHA L, o] [or |08 |l | 157 | 3l

7
3 2
9 )

X
: i~
w7 1790 ol 8t 705 |08 | ofp |00 [119 58 |87]84] Q
18 800 | BUe.a® |, 000 | RS | .0 |1R3 57 1871 1R
810 BT .o ol [ (0 4[4 [ 188 [R7IR5 |
(o | B30 A2 |09 | OB |.09 |40 5738186 |8
bl | 330 groHol | Ol |oBy |- Do |IZ8 57 B3R Bl |2
13| 840 R ol [ai o7 [ido Bz R Ro |8
* o}

2

2

Q

2

#

=

f

| TRAEES TR .ol | 615 o8 [/ | || [B% 80
N | B0 8597 [o1g Lo Lo B | ) el [R9(8T
bo (10| a7 [Lole |61 | o7 [H5]\ (O o |Bo
RBO || 82028 [ .0l | otef [ 06 i ] \ o 187 R
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) 13585 NE Whilaker Way
3 Portland, OR 97230
Phone {503} 255-5050

o Fax (303) 255-0505

AlTR QU ALITY SERVICES WWW.MONIrase-gny.com

Client: Dullseye
Facility Location: Yo r+lnd OF

Operator: <~ 3H

Sample Recovery Worksheet

.Date: '7,'/2@’— 271/2 7//5
Source: (lgss Furpace 1.7
Sample Location: T le+

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

Tolerance must be within £ 1.0%

99% 1 H9q 1 200

IMPINGER CONTENTS e IFRUN 1 0 RUNZ!b RUNS, I ¢
Container, condensate & rinse, grams ‘".7‘7’[? Loic . 57% 5?5
Container & condensate, grams 26 255 90 O
Empty container, grams [0 T 104, Z o4 ¥
Initial volume, ml 3 o0 X2l 20
Initial contents S o Aok KO R
Initial concentration O.5 W 0.5 M O. S M
Net water gain, ml '

Condensate appearance Clear Clee ( laer
Level marked on container - o v

pH of condensate ~9 ~ 9 ~ G 4
Rinsed with DT th o / 6N UNOs -

Solvent Name and Lot No. DT W, o 7,/} 27 —

Solvent Name and Lot No.

Hvp 3. Rl e >

SILICA GEL (w/impinger, top off) Cyfolt
Ear P ST, o

Final weight, grams 797 (otéd? s o 07’4/
Initial weight, grams 71 520 (o ST 520 745 5209749
Net gain, grams '
TOTAL MOISTURE GAIN
Impingers and silica gel, grams
FILTERS
Front filter number
Front filter appearance A _
Back fitter number T~

C#-/;) & Pmra& @Mrr 2

4 Y/jzr Wiy

0327 0357 G9:53
Shered fles\Fleld\Dalz Shests\Sample RecavaniSample Recovery_PDXv1.pdf 2437 HORIZON /E-N@INEER({_;/NQﬂ Bi57p2
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Od¢s / 264
13585 MNE Whitaker Way
Portiand, OR 87230
Phone (505} 255-5050 Sample Recovery Worksheet
Fax {503} 255-0505
www.montrose-emv.com

Date: "7‘!4{;? - ’7"4},’-

Source: 1~/

Facility Location: %WW/( O’K
Operator: T T

Sample Location: T /24—

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

Tolerance mqst be within £ 1.0%

IMPINGER CONTENTS %
Container, condensate & rinse, grams \

Container & condensate, grams

Empty container, grams

initial volume, mi

Initial contents

Initial concentration

Net water gain, ml

Condensate appearance

Level marked on container

pH of condensate

298 1799 1 200
RUN1 RUN 2 RUN 3
/- 58K 654
\ / Y50 522
\\ / s 04
\ / 200 EO(?,
V] KoM Ko 1
\\ / 6.5 M 0.5 M
]
\\ /If fa‘ﬁl}’h‘ gn Hnt /;}/M‘:’?(ef?i
\1[ Q4 gG. 5

Rinsed with

N T e —

Solvent Name and Lot No.

BT Ly 2020~

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

A A A

A |

/ \ X Zo oY
/ 520\ ¥,.5% 747 520 55/
[
|
)

A A iy

A A

Back filter number. /

I

Shared files\Field\Data Sheets\Sample Recovery\Sample Racovery PDX-v1.pdf
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ATl

Serviere Fax (503) 2550505

13585 NIL Whitaker Way
Portland, OR 97230
Phone (503) 255-5050

Glass Nozzle Measurements

290
fz}b{ L2096

. 209

Client: folls ege. Gloss
Facility Location: \f.’:'f‘"H&?\di OR.
. Source: Flvaole— T
Sample Location: et e

°F

Date I /23 6 1 . |Probe 2= @/ Cp FANY  HeatSet "~
Test Method DGl 2 Post-Test Pitot Inspection (NC=no change, D=damaged)
Concurrent Testing <5 . 34} [ 9r¥heds 3 eSS P Y Pitat Lk Rate Pre:Hi O @ Post @
Run # 4, Yig/e  Jinm20@i0 B2O LO@L @
Operator pwy'  Support P gl ALT-011 Nozzle »—GEE .2°Hpven ~  Imp,. Outlet -3 5
Temperature, Ambient 72, (Ta) ~ staTC (reF) MY [ T Filter  — “HentSet —  °F
Moisture /. Tdb T TwWh e Stack TCDFF) 2=/ T2 Meter Box 27 dH@ 1.+ 39 Y o, TETE Y
Press., Static (Pstat) i Press, Bar (Ph) 2. | Continnity Check@orj, Meter Pretest: &2 995 ofm 5 inHg
Cyetlonic Flow Expected ?  Jo ITyes, avg. null angle —— degrees Leak Check __E:____H :fm_ inHg|

Poiat Tine Time Reading in HZ) . inH20 HzQ Filter Outlet TnlelAvg. Oullet Vachum
Bl I I SRR " pemm s | ol oo | oan | oo | oww |owee]| e

| 4es 182 s ) [T 163 162 (R

- e 1700 ves 39 | o L0 [ g k] 2 | leoksrieel |

. 2o 6730 Lot [t Lot [i3gl S 1 (163 leslez ]| |
b | doq 0 ow 1o | 10 pal /| [l Lalespe L
BT UFo too |09 | 00 .06 Nsol\ | V]ed|eslks | |

, |s° w12 43 | .ol | 2% | 22 lea [ | ks |7oleg]
l__leo 433 1oF | coa .23 | olgh | 1bhn ) K| |
e w618 | o) loe | og [ | [ | [le4 [ 5711
1 e | s 236 | o0 |oos5 [ooss | N[ V163 PR |7 |
. |1 y17 a2 | .on [Los lios W20 [ | [ |63 (32 |¥o | |
W |iteo 413 63 | oh | o6 |Le6 A Y| V63 33w |/
L s o oyo | o4 | .96 | o6 |lea]| /| [ |62 1¥3 3 (]!

. e b2l . soy| s log | o8 llzol N1 N\ |60 £ 1e8 |
o e | luzz 165 | Les [ps | em @2y [ | | |B& 6K | !

. oo | Jugt wen | Loy |06 [ | \ | s+ cles| |
. o 185 335 | ed | 26 o6 l1i#t /| | |s+led|as |/

o o HRF . U] Lou | 06 ool (| [ |s*lés |6 | T
) S 11?3 Fell| 05 | Jors | oy |13 \ ) Sl eeloy | o

s oo B 43| oy | o6 |.o6 Wt [| [|54& |67] |
R gal i) | .oz | .o | o5 Jieo| \| \[5#|6s|63 | |
s [30 Loy, sol | Loy | .oga| o6 ligo]l [| [|57|es|63 | 1
e 493 b0l o2 |-43 .26 [Iss] )] Jlselgs 1631 !
. 3w uqy q05 | o5 | Lo o] || || Usples|ez| 7
. 2% LA o | o5 | .o og 12| \| [|s& |65 1|63 1
w4 woF 26h | .ol [Lols| o] [] ) |sF|6S|E3 ] ¢
s |40 Ut g9i .ol | o5 ealo | V| S[58lé5]é3] ]
Notes: .
B:\fﬁgredﬂfes\ﬁeld\galaSheels\Memod5\Memod5_PDx-v1-Pdf | O’F L) HORIZON ENGINEERING 165702
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Y 13585 NE Whitalker Way
' rﬁ Portland, OR 97230
coe= o Phone (503) 255-5050
Mqou}:ijl %Q;SCE Fax (503) 255-0505

(Glass Nozzle Measurements

Client: Buﬁﬁ’eggw C{p85
Facility Loeation: Poctloond |, o

Source: \uv-nawae T
Sample Location: <y e~

Date & /2.2 /' /46 1 e o9, [Prove 2| (g/s)Cp  RJI4R HeatSet °F
Test Method © o & | 2 ile; Post-Test Pitot Inspection (NC=no change, D=damaged)
Concurrent Tesiing S | 2t “porsons ) 3 . 309 Pitot Lk Rate Pre:Hi & @¢ Post @
Ran# "5 il v in H2O@in H20 Le? @b @
Operator  pRY Support ¥ 1 ALT-011 Nozde . Jodf Oven ~— Imp. Ouflet )~ 55
Temperature, Ambient "F3 (In) Std TC (IDFF) __ MY 7 Y Filter . HeatSet ™~ - °F
oo Moistace ) 4/ Tdb Twh — Stack TC (ID°F) 2-) 3 Meter Box2q dH@ . 739 Y 9. 976 Y
Press., Statle Pstat) | Press., Bar (PB) ‘3= } Ccmtiuuitycmek@ or | Meter Pretest; (0,295 cim & inHg
Cyclonic Flow Txpected .+ 2 1T yes, avg. null angle_—__degrecs Leak Check Posk  efm inHg|
Point Tine Tiro Reading D inH20 H20 Filier Ouitet | lnlevavg, | Outlet Vacuum
il I I S B el M P I A0 0 g P O
-»=-—'~=a=q. Astb: Am%s/ Amhz Amb: Amb: Amb: P Y
. e qoq 36| o6 .95 .ol =i ) | [ Isgles|ez| |
, PR PN Soo A5 | o3 |.%47| .05 |Isp S ﬁ 58|60 &4 | |
I Soan 135 Lo | oat|Les gl | [ |53 [66 |6S]
. s coy fas| .oS [LoR1[.52 [1»g ) | )I3gléet]ss] |
|G sos 222 .os5|.9m | oy 13 || [ Is=lcteg] |
. s | 596 ol | 04 | o] o6 isg] ) | ) [Sg|éB eS|t
L s [5%F . al5| Loy |26 ow|le3|[ | [ |59]6g |65 !
| 5030 soF ol | o5| 03] o%|lél \ \ 39163 |65] |
. B | S oay| -o5] o%5] 9 (o] | [[s=lcbles]| |
o 5% | bR 6ep| 0S| 085 . cq e | NI ([S7|a [6y|
L e | B 1as | .eS| oBx | 0 |1 [ )|=H66 | éy] i
12 6o 6/5 Boo | .06 | - oatp. ¢ I35 ( { SF|e @Z/ /
o e 51z il | o]0 Poio liw| )| ez |« ey |
W |3 SI9 wi ,es | .08 |.og 13| | /|s¢|es|er)] |
s |G 520 62| o4 |96 | o6lsal ) | ) [s6 |65 |
P sal 322 | .03 | oup | .os liey| [ |/ |s%#eslea]
0 e | 523 igo | o3 |.0ul] Los|iex] V| [ [S#Es ar] |
. B s2h ol o3 |.eaH es|ig] || ] [SyEs B2 |
A PR sas g9g | -05 | o1 | o |wF] |/ |sHes [e3] |
o |B% 523 Ml | Los| el og [129] 1) |sslés|ell
e 533 . A»| 0% | o%|-30 N3] [ |[ |ss16y 6] |
. B 53 o2 co6] o] o [ | )]|) [ssler |42
b Rioo |1209 |SBa 496 | .05 oM | o8 g | (| (57 |64 || )
b 80 1233 855 751 o [ [ Yo | ) [ [s5 e [C3]]
s |82 £45 319 |07 L. 00 [0 Tl N |58 o |63 ] 0
Notes: :
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B A 13585 NE Whitaker Way
|‘% Portland, OR 97230

R Phene (503) 255-5050
M%I:ﬂu.‘]v%g:\.iscg Fax (503) 255-0305

Glass Nozzle Measurements

Client: 2.}, oy Gl
Facility Loeation: €503\a ) , o

Source: L rmece T
Sample Location: T4l

Date L /29 /1 1 pea Probe,)— g/5)Cp_ . FAYyZ HeatSet -~ °F

Test Method 29 4 | 2 LA Paost-Test Pitot Inspection (NCno change, D=damaged)

Concurrent Testing & , #4s8geS 3 . 207 Pitot Lk Rate Pre: Hi on @ ¢5 Post @

Run# 7% - in 120@in H20 LoZ @& @

Operator PV Support Y1 . (T4 ALT-011 Nozzie 223 Oven =. Tmp. Ouflet 1--35

Temperature, Ambient (Ta) sdTC DR _ MV /Y4 Filter — HeatSct  ~— °F

Moisture ‘% %/ Tdb o~ Twh =~ Stack TC (ID°F) 27} , F3 Meter Boxa] dH@ l;?:j’ﬂf Y 3. Tl

Press., Static (Pstaf)  §  Press,, Bar (Pb) 50.1 Continuity Check @orL Meter Pretest:, @25 cofm IS” inHg

Cyclonic Flow Expected ?_ilo I yes, avg, null angle ™~ degrees Leak Check ___ Post: __efm inHg

Pomt | Time Time Beniing ) nE0 O Filter | Outer | M | Outet | Voomm

S - B el Il I I B A PN P i
e [y [ FETTRE TS YT |

S 537 (64 .02 |.078[.05 |124l) [ N\Ise [cylec !

(S czg Y5 o |27y 1I3s|C /57164 e | !

s A% TR N AN AR

. 300 52 el o7 Vi L. [z |\ | P4 le5)e2] |

. 9w sy 264 L 07 L . B2 || \ 55165 [¢i ]l

. T syg gul L7 e |y 130] | W54 [calco] |

R 54% 105 Lo |.o7tl.og 29 V| /|25 1ev 162 |

. | 549 220,06 (31 i3 13 [| (|5 gy (o[

. |ae 550 #6209 |, 032,09 133] \| | 155 |¢3|p2] [

. | 550 o2 |, 07 | .08 o7 133 [ [ [5¢ [evici]

N 101 [0 S5 78 |.p3 099,05 P K [ |5¢ [L7]call

w s 552 591 .03 | .ov1| .05 |zs| J1\ 150 167 [63] 1

N cese 037 .03 |.0%9 .05 |i*8 [ 1] 56 4¢3 [¢7] 1

w otk ceg. 208 o3 |ovi| 05 [y |\ || |5¢e]c51és] |

s |lo%s _ HININIEREI2AER

o Mo 559 5091.05 .02l .04 |31 [ | ) 15569 (¢4 ]

w e 50 05| .03 .05 o5 iz [} | ] |56 |¢3]€2] 7/

s | W2 Vool 507 .03 Lo49 1L os lizal/ |\ |si|67]c2)

o | 503 017 Loz |ow Los 7|\ 115616210s | ¢

|l 4,090 .03 [Loqt .05 (3] | [[59]¢z|Ci]

. % #5107 1,02 |.091 | .05 |30l U] {35 =260 |1

s o 138 062,03 1,041 .05 l2a) ) | [ [33 162 p2| |

. Do 1.7 =2enl 63 lovil.os 125 |\ [37[c%163] 1

w ipno §Cg 13207 |.ov7 .05 P21\ | [ 52]87|€3]|/

s | 309 002,03 o971 oS |aa |l |\ |53 (€27

Notes:

B:\Shared files\FieldiData Sheats\Mathod 5\Method 5_PDX-v1.pdf
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2

&, . 13585 NE Whitaker Way
%‘%ﬁ Porfland, OR 57230

Phone (503) 255-5050
{\;(}(?ulﬁ(r l-‘{i:m sees Fax (503) 255-0505

Glass Nozzle Measurements

Client: C)vlr%-‘ﬁf_—ﬁ e _Gb%
Facility Location: Porttond =

Sonree: Fornoe e, T
O led~

Sample Location:

? Frase @ 733

vt

P W

P

Date /A9 // 6 ! LA Probe L. —|  (g/s)Cp ,RAES HeatSet ~— °F
Test Method 5 .9 é‘! 2 Ao Post-Test Pitot Inspection {NC=no change, D=damaged)
Concurrent Testing 5 3 -, 209 Pitot Lk Rate Pre:Hi & @ & Post & @
Run# % in H20@in H20 Lw2ae€ O ab
Operator My Support PT JH ALT-011 ‘ Nozzle oG L Oven ~— Imp. Outlet } =25
Temperature, Ambient (Ta) ~— Std TC (qp/Fy 2t / y Filter — Heat Set  ~ °F
Moisture 3%/,  Tdb  — Twh Stack TC(IDFR) MY J 33 Meter Box, 29 dH@ |. 739 Y O, 95F04
Press,, Static (Pstaf) | Press., Bar (Pb) 3.} Continuity Check@ or | Meter Pretest: &, 225 ofm S intg;
Cyclonic Flow Expected ?pe2 If yes, avg. null angle = degrees Leakcheck__“ Post: Oﬁl efin ( inHgl
Tm\:crso Sul.l?plh!g Cl.ock Dry Gng.Mclcr Vel(f::i!y Bead Oriffce Pressure Orifice Pressure STACK PROBE OY?IN IMPINGER METER Pamp
sombe | | e i P peswen | s | o | ow | ow | r Wﬁ“g T e
@ £ “w Amb(:TS) e = Fev . rr Ama;km Aﬂ:ﬂuﬂ -
T 2]
T 570 261 1,03 10711, 05 7|4 [\ [52]c2[e2]
e 572 13 .03 | p49l oo lid| ||/ |52 |67 el] |
. | 593 373 103 o5 05 123 V[ [s2eo|il] |
. e G7q 047 1,03 | peal.os [123] | 52162167 ]
, 13w 595.154%1,03 oy .ps [13] ) o o |6i [ 1
. itw 57 0649 1.p3 |09 [.os [1az] 52162060 )
o 577 172103 [-099{.05 |la3] ] 52 6/ (6] 1
. g 579 .25 | )2 9328 p3 [R5 U]] |56 63[¢>] |
. e 520 . 4351.02 038,03 5] [ [5v[65 [67] ]
o |[lniro 590 .56 |02 |azagl.0a 25| [\ |58 g4 |69] /
e J g e ‘ \ J A
o hide 545 617 o3 1248 |.os [123] 5¢ LC 5] |
s |ihe sgq. 723,02 {,328] 07 |nxl/ Lo 163 1eE | 3
s 545, 807] .02 |,328] pz NS\ ] Jeol¢zlee |/
. s S el o2 | 328 02 Jual ] |[ oo [¢7]¢/] |
o Dsve 17000587 593 o2 | 3ax| 05 N EI R
s i \ |
o |isizo IR
b ise L1
20 ,SSD \ /
21 } é) ‘o } \
) [ ]
15 L /
Notes! : -
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S E 13585 NE Whitaice;'way | ool \
3 Partland, OR 67230
LX ol LRAS Phons (508 2555050 Sample Recovery Worksheet
AlLR Q_UA LITY SERVI CES WWW.MONtrose-emy.com
Client: Bullcoye Date: Y-29. i/
Facility Location: V. Ho~d (1~ Source: Glose Fumaee ) 7
Operator; 'S sample Location: (O utle+

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

Need one per each 3-run test c?(f? / Lff? ‘}‘2 / f('f?'("j‘* -

| io O
IMPINGER CONTENTS &KN 1 " RUN 2 RUN 3
Container, condensate & rinse, grams " 576
Container & condensate, grams \\ / §22
Empty container, grams \ / /I 0L
Initial volume, m! ' \ // 200
Initial contents / (S 6 H
Initial concentration (f; g M
Net water gain, ml | \\
Condensate appearance ' / N Cleu r
Level marked on container / \ vl
pH of condensate / \ 95
Rinsed with / N Mo/ Hao3
Solvent Name and Lot No. / \ Diozize
Solvent Name and Lot No. ' / \ HAos i3¢E
SILICA GEL {w/impinger, top off) /
Final weight, grams ‘ 7S ?
Initial weight, grams 520 520 520 734
Net gain, grams
TOTAL MOISTURE GAIN
Impingers and silica gel, grams
FILTERS
Front filter number . %
Front filter appearance ]

!

Yurgi WAz

Shered files\Field\Datz Sheets\Sample RecovenSample Recovery PDX-vi pdf HORIZON ENGINEE F&mdy %':5"7}02', C?
' : e L/ A

Back filter number




" 13585 NE Whitaker Way
Pordand, OR 97230
Phone {503} 255-5050

Fax (503) 255-0505

ATR QUALITY SERVICES wwmonrose-env.com

EPA METHOD 1

TRAVERSE POINT LOCAT
Client: o G—{ =1
Source: 7‘“ 7 - Bmm ouMet Sample Location: R oonE

Date: _ (o /b l1G

Facility Location: %R‘i‘tvwﬂ Or_

210

Traverse | Traverse Point
Point Location
Number {inches)

llmtlals _BD: TO(‘D F'/Pma{—g

"Duct Dimensions and Port Locations =

WD

1

inside of far wall to outside of nipple, F gg /3 %%
Inside of near wall to outside of nipple, N / ;7 /-éZég

Nearest downstream disturbance, A 27 /

Nearest upétream disturbance, B & ?4/3-

Circutar: Inside Diameter, F-N /238 ( 12 %tl

Rectangular; Width " Depth "
Rectangular Equiv. Diameter: (2*W*D){(W+D)
Number of Ports: e

Ol | N DT AW N

-
o

—
—_—

-
N

| Duct characteristics:

Construction: PVC Fiberglas Other '

Shape: , Rectangular Elliptical

Orientation: Yertical) Horizontal Diagonal (~ angle:

Flow straighteners: Yes

Stack Extension: Yes

Cyclonic Flow Expected: Yes

Cyclonic Flow Measured & Docuented:@ No
Average Null Angle <20°: Yes No N/A

%)

Meets EPA M-1 Criteria: Yes No (If “No”, explain why)

Test port sketch or comments

Shared filas\FieldiData Sheals\Method 1WMsthod 1_PDX-vi.pdf
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