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Builseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26-29, 2016

1. QUALFTY STATEMENT

I certify that this testing was performed in accordance with Montrose Air Quality

Services (MAQS) Quality Assurance Manual (QAM).

Thomas Rhodes, EIT, QSTI
District Manager

Signature //7/y^ ^ _ Date
~~p I c-

Name, Telephone Number and E-mail address ofAETB
Horizon Engineering, an affiliate of Montrose Environmental
503-255-5050
trhodes(a)montrpse-eny,c_Qm

Name and E-mail Address of the Qualification Exam Provider
Source Evaluation Society (SES)
qstiprocfram^cimaii,cQ_m
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome. April 26 - 29, 2016

2. CERTIFICATION

2.1 Project Manager

I 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, QST1

Signature ^X „ ^-^—-—- ____ Date

2.2 Senior Report Review

I hereby certify that I have reviewed this report and find it to be true and accurate,

and in conformance with applicable rules and good practices, to the best of my

knowledge.

Name: Andy Vella, PE, QSTI

Signature ^^f^9 y ^y^» Date _7/6/2016_

2,3 Report Review

1 hereby certify that I 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 ^^^^ ^C^y Date _^/^^
r /
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Builseye Glass Company, Portland, Oregon, Baghouse BH-1 (!nlet & Outlet),
Chrome, April 26 - 29, 2016

3. INTRODUCTION

3.1 Test Site: Bullseye Glass Company

3722SE21stAve

Portland, OR 97202

3.2 Mailing Address: Same as above

3.3 Test Log:

Baghouse, BH-1, Inlet and Outlet: Cr & Cr+6

Test Date

Inlet

April 26-27,

April 27 - 28,

April 28 - 29,

Outlet

April 28 - 29,

2016
2016
2016

2016

Run No.

1
2
3

3

Test Time

17:30(4/26)
17:30(4/27)
17:00(4/28)

17:00(4/28)-

09
09
09

09

:30

:30

:00

:00

(4/27)
(4/28)
(4/29)

(4/29)
Summary: Three runs of Inlet testing for Total Chrome and Cr+6. One run on the

Outlet was performed simultaneously during Inlet testing of Run 3 for Total Cr and

Cr+6.

This report supplements our June 9, 2016 report for source testing Bullseye Glass

Company's Glass Furnace T7 controlled by Baghouse BH-1 and includes full data

reduction of the total chromium and hexavalent chromium testing conducted April

26-29,2016.

3.4 Test Purpose: Evaluate chromium emissions and potentially

determine a maximum allowable chromium III usage rate."

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

3.6 Participants:

Montrose Air Quality Services Personnel:

Jason French, QSTI, Team Leader, Calculations, and Report

Review

Chris Hinson, QSTI, Field Technician

Joe Heffernan, QSTI, Field Technician

John Lewis, QSTI, Field Technician

Mihai Voivod, QSTI, Field Technician

Brett Sherwood, Qi, Field Technician

Patrick Todd, Field Technician

Brandon Crawford, Field Technician

Josh Muswieck, Field Technician

Paul Berce, Field Technician

Sleight Halley, Fieid Technician

Thomas Rhodes, EIT, QSTI, Project Coordinator & Report Review

Michael E. Wallace, PE, Data Reduction, Calculations and QA/QC

AndyVella, PE, QSTI, Senior Report Review

Mauri Fabio, Technical Writer

Test Arranged by: Dan Schwoerer, Bultseye Glass Company

Observers:

Plant Personnel: Dan Schwoerer, Bullseye Glass Company

Consultants: John Browning, Bridgewater Group

Agency Personnel: Michael Eisele, PE, ODEQ, Mark Ludwiczak,

ODEQ; Zach Hedgepeth, US EPA
Test Plan Sent to: Michael Eisele, PE & George Davis, ODEQ
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outiet),
Chrome, April 26 - 29, 2016

4. SUMMARY OF RESULTS

4.1 Tables of Results:

Table 1

Baghouse BH-1 Inlet

Total Chromium & Hexavalent Chromium Emission Results
Test Date: April 26-29,
2016
Start Time

End Time
Sampling Time
Sampling Results

Total Chromium

Rate

Sample Weight
Hexavalent Chromium

Rate

Sample Weight
Sample Volume

Flow Rate (Actual)
Flow Rate (Standard)
Temperature

Moisture

Percent Isokinetic

Units

minutes

mg/dscm

ng/dscm

Ib/hr
Ib/ton-glass

ib/ton-Chromium

mg
mg/dscm

ng/dscm

!b/hr
Ib/ton-glass

Ib/ton-Chromium

mg
d set

acf/min
dscf/min
°F

%
%

Run 1

17:30(4/26)
09:30 (4/27)
760

0.32

316,500
0.0005

0.015

2.00

1.81
0.31

309,700
0.0005

0.014
1.96

1.77

201.8

520
430
167
0.80

93

Run 2

17:30(4/27)
09:30(4/28)
890

0.23

233,800
0.0003

0.010

1.34

0.979

0.25

247,300
0.0004

0.010
1.42

1.04

147.9

470
390
163
2.3

93

Run 3

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

0.11

108,000
0.0002

0.004

0.60

0.440

0.11

105,500
0.0002

0.004
0.58

0.430
143.8

470
370
181
3.2

95

Averag<

843

0.22

219,400

0.0003

0.010

1.31
1.08

0.22

220,800
0.0003

0.010

1.32

1.08

164.5

490
400
171
2.1

94
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (lnlet& Outlet),
Chrome, April 26 - 29, 2016

Table 2

Baghouse BH-1 Outlet

Total Chromium & Hexavalent Chromium Emission Results

(Measured Values)
Test Date: April 28 - 29,2016

Start Time
End Time
Sampling Time

Sampling Results
Total Chromium

Rate

Sample Weight
Hexavalent Chromium

Rate

Sample Weight
Sample Volume

Flow Rate (Actual)
Flow Rate (Standard)
Temperature

Moisture
Percent Isokinetic

Units

minutes

mg/dscm
ng/dscm

Ib/hr
Ib/ton-glass

Ib/ton-Chromium

mg
mg/dscm
ng/dscm

Ib/hr
Ib/ton-glass

Ib/ton-Chromium

mg
dscf

acf/min

dscf/min
°F

%
%

Run 31

17:00(4/28)
09:00 (4/29)
910

0.029

29,100

0.00005

0.0016

0.213

0.102

0.028

28,200

0.00005

0.0015

0.206

0.099

123.9

580
500
140
1.3

95

1 One run on the outlet was performed simultaneously during Inlet testing of Run 3 for Total Cr
and Cr+6.
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 - 29, 2016

Table 3

Baghouse BH-1 Outlet

Total Chromium & Hexavalent Chromium Emission Results

(Calculated Values, Estimated Based on PIVI Removal)
Test Date: April 26 - 29, 2016 Units
PIVI Removal Efficiency

Total Chromium

Rate

Hexavalent Chromium

Rate

%
ng/dscm

Ib/hr
Ib/ton-glass

Ib/ton-Chroi

ng/dscm

Ib/hr

Run 1 Run 2 Run 3 Average
99.29 99.56 99.57 99.47

2,200 1,100 500 1,300
0.0000036 0.0000015 0.0000007 0.0000019
0.00010 0.00004 0.00002 0.00006

-Chromium 0.0142 0.0059 0.0026 0.0076

2,200 1,100 500 1,300

0.0000035 0.0000016 0.0000006 0.0000019
ib/ton-giass 0.00010 0.00005 0.00002 0.00006

Ib/ton-Chromium 0.014 0.006 0.003 0.008

Process/P reduction Data

Baghouse

Test Date: April 26 " 29, 2016 Units

Chrome Addition Rate

Glass Production Rate

Ib/batch

ton/hr

Ib/batch

ton/hr

Table 4 .

BH-1 Inlet &

Run 1

8.1

0.000253

1,111.81

0.0347

Outlet

Run 2

8.1

0.000253

1,111.81

0.0347

Run 3

8.1

0.000253

1,111.81

0.0347

Average

8.1

0.000253

1,111.81

0.0347

HORIZON ENGINEERING 16-5702



11
Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, Apri! 26 - 29, 2016

4.2 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

introduced into the test procedures by equipment or instrument limitations.

Measurement

Stack Temperature Ts

Meter Temperature Tm

Stack Gauge Pressure Ps

Meter Gauge Pressure Pm

Atmospheric Pressure Patm

Dry Molecular Weight Md

Moisture Content Bws (Absolute)

Differential Pressure Head AP

Orifice Pressure Differential AH

Pitot Tube Coefficjent Cp

Orifice Meter Coeffjcient Km

Diameter of Probe Nozzle Dn

% Max Error

1.4

1.0

0.42

0.42

0.21

0.42

1.1

10.0

5.0

2.4

1.5

0.80

4.2.1 Manual Methods: QA procedures outlined in the test methods were

followed, including equipment specifications and operation, calibrations,

sample recovery and handling, calculations and performance tolerances.

On-site quality controi 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

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.

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

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 pilots 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-annua! calibrations of critical

orifices, pitots, nozzles, and thermocouples (sample box impinger outlet

and oven, meter box inlet and outlet, and thermocouple indicators), as

specified byODEQ.

4.2.2 Audit Requirement: The EPA Stationary Source Audit Sample

Program was restructured and promulgated on September 30, 2010 and

was made effective 30 days after that date. The Standard requires that

the Facility or their representative must order audit samples if they are

available, with the exception of the methods listed in 40 CFR 60,

60.8(g)(1). The TNI website is referred to for a list of available accredited

audit Providers and audits (www.nelac-institute.org/ssas/). If samples are

not available from at least two accredited Providers they are not required.

Currently, accredited Providers offer audit samples for EPA Methods 6, 7,

8,12,13A,13B,26, 26A, 29 and 101A. Based on the above, Bullseye

Glass is not required to obtain audit samples for this test program.

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

5. SOURCE DESCRIPTION AND OPERATION

5.1 Process and Control Device Description and Operation:

Single natural gas fired colored art glass manufacturing tank furnace with

an approximate operating capacity of 1,550 pound per batch; installed pre-

2007.

Unspecified manufacturer baghouse filtration unit consisting of 14 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: 12.375 (E), 12.25 (W) inches inside

Orientation: Horizontal diameter

Flow straighteners: None Orientation: Vertical

Extension: None Flow straighteners: None

Cydonic Flow: None expected Extension: None

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

Meets EPA Method 1 Criteria: Yes

5.3 Operating Parameters: See Production/Process Data section of

Appendix.

5.4 Process Startups/Shutdowns or Other Operational Changes

During Tests: Process was continuous during testing.

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

6. SAMPLING AND ANALYTICAL PROCEDURES

6.1 Sampling Procedures:

6.1.1 Sampling and Analytical Methods: Testing was in accordance with

procedures and methods listed in the Source Test Plan dated March 24 &

April 8 & 25, 2016 (see Correspondence Section in the Appendix),

including the foilowing: 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.

Baahouse, BH-1 - Inlet & Outlet

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

traverses)
C02 and Os: Assume ambient molecular weight 28.96

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

methods)
Total Cr & Cr+6: SW-846 Method 0061 (isokinetic recirculatory

impinger train technique with Cr+6 analysis by 1C with

Post-Column Derivatization-Visibie Absorption and

Total Cr analysis by ICP-MS)

6.1.2 Sampling Notes: One run for Outlet testing was performed

simultaneously during Inlet testing of Run 3 for Tota! Cr and Cr+6.

6.1.3 Laboratory Analysis:

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

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

6.2 MAQS Test Equipment:

6.2.1 Manual Methods:

Equipment Name Identification

Isokinetic Meter Boxes CAE Express, Horizon No. 2 & No. 29

Probe Liner Tefion

Pitots and Thermocouples 2-1, 2-2, I- 20, 1-35, JF, MV, PT, JH, BS,

JM,JL, BC,CH,PLB,SH

Barometer Calibrated Barometer

7. DISCUSSION

The operation of Baghouse BH1 on Glass Furnace T7 was a pilot configuration.

The purpose of this testing was to evaluate emissions and potentially determine

a maximum allowable chromium III usage rate based on potential chromium VI

emissions pursuant to temporary rules provided in OAR 340-244-9040.

However, the hexavalent chromium emissions data received and a subsequent

evaluation of the operating parameters during the test indicate the emissions

data is likely biased high and is not representative of past or future operating

conditions.

The data shows significant variation of potential chromium emissions across the

three test runs indicating inconclusive results. In addition, chromium VI was

detected in some of the samples at concentrations above the total chromium

results indicating potential interference.

Further, the pilot configuration of the baghouse included the introduction of

ambient air (containing approximately 21 % oxygen) into the furnace exhaust

stream to lower exhaust gas temperatures. This was done to protect the Teffon

probes required by Method 0061 and to protect the filter media provided in the

baghouse. Because the processing of chromium containing raw materials was

not allowed prior to the source test, "normal" operating conditions had not been

established and testing proceeded to coilect pilot level emission data.

HORIZON ENGINEERING 16-5702
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-,1 (Iniet & Outlet),
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Introducing ambient air into the furnace exhaust likely increased the detected

levels of chromium VI during the test due to the presence of oxygen in an

exhaust stream reaching temperatures at or above 750 °F. The furnace exhaust

configuration combined with the ambient air cooling methods used during the

source test is not representative of past or future source operation planned at the

facility. The normal operating process is to maintain a reducing rather than

oxidizing environment. Nonetheless, the chromium emission rates measured

during testing likely represent the upper bound of potential hexavalent chromium

emissions and a conservative chromium III usage rate could be established

based on the data provided in this report.

HORIZON ENGINEERING 16-5702
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Abbreviations, Acronyms & Nomenclature
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Abbreviations and Acronyms Used in the Report

AAC
ACDP
ADEC
ADL
BAAQMD
BACT
BCAA
BDL
BHP
B!F
BLS
c
C^Hg
CAS
CEM
GEMS
GERMS
GET
CFR
CGA
CHsO
CH4

Clz

CiOs

CNCG
co
C02

coc
CTM
CTO
DE
Dioxins
DLL
DNCG
dscf
EiT
ERA
ESP
EU
FED
Furans

GC
gr/dscf
HzS

HAP
HCI
HHV
HRSG
]DEQ
Ib/hr
LHV
LRAPA
MACT
MDI
MDL
MEK
MeOH
MMBtu
MRL
MS
MS F
NCAS!

Atmospheric Analysis & Consulting, Inc.
Air Contaminant Discharge Permit
Alaska Department of Environmental Conservation
Above Detection Limit
Bay Area Air Quality Management District
Best Achievable Control Technology
Benton Cjean Air Agency
Below Detection Limit
Boiler Horsepower
Boiler and Industrial Furnace
Black Liquor Solids
Carbon
Propane
Columbia Analytical Laboratory
Continuous Emissions Monitor
Continuous Emissions Monitoring System
Continuous Emissions Rate Monitoring System
Calibration Error Test
Code of Federal Regulations
Cylinder Gas Audit

Formaldehyde

Methane

Chlorine

Chlorine Dioxide
Concentrated Non-Condensable Gas

Catalytic Oxidizer
Carbon Dioxide

Chain of Custody
Conditional Test Method
CatalytEc Thermal Oxidizer
Destruction Efficiency
Polychlorinated Dibenzo-p-dioxins (PCDD's)
Detection Level Limited
Dilute Non-Condensabie Gas
Dry Standard Cubic Feet
Engineer in Training
Environmental Protection Agency
Electrostatic Precipitator
Emission Unit
Flame [onfzation Detector
Polychiorinated Dlbenzofurans (PCDPs)
Gas Chromatography
Grains Per Dry Standard Cubic Feet
Hydrogen Sulfide
Hazardous Air Pollutant
Hydrogen Chloride
Higher Heating Value
Heat Recovery Steam Generator
Idaho Department of Environmental Quality
Pounds Per Hour
Lower Heating Value
Lane Regional Air Protection Agency
Maximum Achievable Control Technology
Methyiene Diphyenyl Diisocyanate
Method Detection Limit
Methyl Ethyi Ketone
Methanol
Million British Thermal Units
Method Reporting Limit
Mass Spectrometry
Thousand Square Feet
National Council for Air and Steam Improvement

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

NCG
NCUAQMD
NDIR
NESHAP
NIOSH
N 1ST
NMC
NMOC
NMVOC
NWCAA
NO,
NPD
Os
ODEQ
ORCAA
PAHs
PCWP
PE
PM
ppbv
ppmv
PS
PSCAA
PSEL
psi
PTE
PST
PTM
QA/QC
QSTi
RA
RAA
RACT
RATA
RCTO
RM
RTO
SCD
SCR
SC>2

SOG
SRCAA
SWCAA
TAP
TCA
TCD
TGNENMOC
TGNMOC
TGOC
THC
TiC
TO
TO
TON
TPH
TRS
TTE
VE
voc
we
WDOE

Non-condensable Gases

North Coast Unified Air Quality Management District
Non-dispersive Infrared

National Emissions Standards for Hazardous Air Pollutants
Nationai institute for Occupational Safety and Health

National Institute of Standards and Technology
Non-Methane Cutter
Non-Methane Organic Compounds
Non-Methane Volatile Organic Compounds
Northwest Clean Air Agency
Nitrogen Oxides

Nitrogen Phosphorus Detector
Oxygen
Oregon Department of Environmental Quality
Olympic Region Clean Air Agency
Polycyclic Aromatic Hydrocarbons
Plywood and Composite Wood Products
Professional Engineer
Particulate Matter
Parts Per Billion by Volume
Parts Per Million by Volume
Performance Specification
Puget Sound Clean Air Agency
Plant Site Emission Limits
pounds per square inch
Permanent Total Enclosure
Performance Specification Test
Performance Test Method
Quality Assurance and Quality Control
Qualified Source Testing Individual
Relative Accuracy
Relative Accuracy Audit
Reasonably Available Control Technology
Relative Accuracy Test Audit
Rotary Concentrator Thermal Oxidizer
Reference Method
Regenerative Thermal Oxidizer
Sulfur Chemiluminescent Detector
Selective Catalytic Reduction System
Sulfur Dioxide

Stripper Off-Gas
Spokane Regional Clean Air Agency
Southwest Clean Air Agency
Toxic Air Pollutant
Thermal Conductivity Analyzer
Thermal Conductivity Detector
Total Gaseous Non-Ethane Non-Methane Organic Compounds

Total Gaseous Non-Methane Organic Compounds
Total Gaseous Organic Compounds
Total Hydrocarbon
Tentatively Identified Compound
Thermal Oxidizer
Toxic Organic (as in EPA Method TO-15)
ton=2000 pounds
Tons Per Hour

Total Reduced Sulfur
Temporary Total Enclosure
Visible Emissions
Volatile Organic Compounds
inches Water Column
Washington Department of Ecology

HORIZON ENGINEERING 16-5702
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NOMENCLATURE

Constants
Pstd(1)
Pstd(2)
Tstd
R
MW-atm
MW-C

MW-CO
MW-CO;

MW-HzO

MW-NO;

MW-OZ

MW-SOg

MW-N;+Ar

d
C2
Kp_

Symbol
As
An
Bws

;1
C2
3d
^
=g @ X%C02

:g @ X%02
3 gas

3gas @ X'ACOa
^gas @ X%02
^gas
^0
^0

31
30.,

^p
3f
JH
3n
iph%
3s

;d

ifld
nfg
iflgas
nn

^s

•AW

'10;

•lOx

\
5FC
*baF

'3

'0

's

3a
isd
tf
i0a

'GOC

m
-m(abs)

s
's(abs)
/ic
'm

'm(std)
's

fw(sid)

)

Value Units
29.92126 inHg
2116.22 Ibf/ft'

527.67 "R
1545.33 ft ibf/lbmoPR

28.96456422 Ibm/ibmoie
12.011 Ibm/ibmoSe

28.0104 Ibm/Sbmoie
44.0098 Ibm / ibmoie

18,01534 Ibm/ibmole
46.0055 Ibm/ibmole
31.9988 !bm/lbmo!e
64.062S Ibm I Ibmole

28.15446807 Ibm / ibmole (Balance with 98.82% N:> & 1.18% Ar)
385.32112S7 ff/ibmo!
816.5455228 jnHg in2/°R ft2

Units
inz
in2

ppmv-C

ft3/!bmol

5129.4 ft/ min E (inHg Ibm/moie) / ("R inH^O ) j MA
Definition
Area, Stack
Area, Nozzle
Moisture, % Stack gas
Carbon (Genera! Reporting Basis for Organics)

Gas Constant (St Standard Conditions
inHgin2/°R fi'

Ibm-GAS / MMdscf Mass of gas perunitvolume
gc/dscf

gr/dscf
gr/dscf
ppmv, %

ppmv
ppmv
ppmv

ppmv
ft
ft
%

Ib/hr
in N,,0

In

in

Ib/MMBtu

Grain Loading, Actual

Gratn Loading Correcfed to X% Carbon Dioxide

Grain Loading Corrected to X% Oxygen

Gas Concentration, (Corrected)

Gas Concentration Correction to X% Carbon Dioxide

Gas Concentration Correcfion to X% Oxygen

Carbon Monoxide
Outer Circumference of Circular Stack
inner Clrcumference of Circular Stack

Carbon Dioxide

PitoE tube coeffident
Particulate Mass Emissions

Pressure differential across orifice

Diameter, Nozzie
Average square root of velocity pressure
Diameter. Stack

Pollutant Emission Rate

dscf/MMBtu F Factor for Various Fueis

%
Ibm / ibm ole

Ibm/hr
mg

Percent Isokinetic

3 Molecular weight, DryStackGas

Mole fraction of dry stack gas
Gaseous Mass Ernisisons
Particulate lab sample weight

Ibm/ibmole Moleciilar weight, Wei Slack

Ibm / Ibm ole
ppmv-NO^

ppmv-NOg

%
%
inHg
inH^O

inhg
inHg
acf/min
dscf/min

MMBtuftir
ppmv-SO;

In
ppmv-C
°F

°R
°F

'R

ml
dcf
dscf

fpm
scf

mm

a Molecular Weight

Nitrogen Dioxide ( General Reporting Basis For NOx)
Nitrogen Oxides (Reported as NCy
Oxygen

Opacity
Pressure. Baromeiric

Pressure, Static S{ac!(

Pressure. Absolute across Orifiee
Pressure, Absolute Stack

Voiumetfic FioWfate. Actual
Volumetric Fiowrate, Dry Standard

Su!fur Dioxide
Wall thickness of a stack or duct
Tota! Gaseous Organic Concenlraiion (Reported as C)

Temperature, Dry gas meter
Temperature, Absolute Dry Meter
Temperature, Staci; gas
Temperature, Absolute Stack gas
Volume of condensed water
Voiume, Gas sample
Volume, Dry standard gas sample
Vetodty, Stack gas

Volume, Water Vapor
Dfy gas meter calibration factor
Time, Tctai sample

Definition
Standard Pressure

Standard Temperature
Idea! Gas Constant

Atmospheric (20.946 %0;;, 0.033% CO;,, Balance Ng+Ar)

Carbon
Carbon Monoxide
Carbon Dioxide

Water

Nitrogen Dioxide

Oxygen

Su! Fur Dioxide

Emission balance

Idea! Gas Constant @ Standard Conditions
Isokentics units correction consiant

Pilot Eube con slant

Calculating Equation or Source of Data

[ 100 Vwfsfd) / [ Vw(std)+Vm(s[d) j]

[RTstd/Pstd(2)j
[14,'SOO Pstd/Tstd]
[Cgas MWgas /d]
[ 15.432 mn /Vm(std) 1,000 ]
[X%/C02%j
[ (20.946-X) / (20.946-02))

[X%/co2%j

[ (20.S46-X%) / (20.946-02%) ]
Mgas (Ibm/hr) * 1,000,000*385.3211/60*Qsdtmw

[GOcgQsd/7,000]

Cgas Fd MWgas (20.946 / (20.846-0^}) / (1,000,000 C1 )

[ C2 Ts(abs) Vm(std) / (vs Ps mfg An 0) ]
I(1-%02-%COg)(MWn2+ar)+(%02MW-02}+(%COzMW-C02)]
d-Bws/100]
160 Cgas(ppmv) MW Pstd(2) Qsd /1,000,000 R Tstd ]

[ Md mfg +MW-H20 (1-mfg) ]

IPbar+dH/13.5951 ]
[Pbar+Pg /13.5951]
[As vs/144]
(Qa Tstd mfg Ps j / [ Pstd(1) Ts(abs) ]
1,000,COQMgas (20.94&-0;,)]/iCd Fd 20.946]

{Tm + 459.67 ]

i Ts + 459,67 ]

[YVmTstd Po]/[Ps(d(1) Tmfabs)]
Kp Cp dp"/z [ Ts(abs) / (Ps Ms) ]A %
0.04707 Vie

Ref
CRC
CRC
CRC
CRC

CRC
CRC
CRC
CRC
CRC
CRC
CRC

Ref 2.5.1

EPA

Eq. 5-3

Eq. 5-6

Table 19-1
Eq. 5-8*

Eq. 3-1*

Eq. 2-5

Eq. 2-6*

Eq 2-10*

Eq. 5-1
Eq. 2-9*

Eq. 5-2

Fig. 5.6

* Based on equation.
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Total Chromium & Hexavalent Chromium
Results & Example Calculations

Field Data
Sample Recovery Field Data & Worksheets

Blank Corrections
Laboratory Results, Worksheets & COC

Traverse Point Locations
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Total Chromium and Hexavalent Chromium Emissions

Client
Source

Location

BULLSEYE GLASS
GLASS FURNACE T7 -INLET
PORTLAND OR
0061

26-Apr-16 Date

JTF,JH,JL,BC,BS,PB,CH Operator

MEW AnalyisffQA
I Definitions
:Date, Starting

Time, Starting

Time, Ending

Dale, Ending

Volume, Gas sample

Temperature, Dry gas meter

Temperature, Stack gas

Temperature, Stack Dry Bulb

Temperature, Stack Wet Bulb

Pressure differential across orifice

Average square root velocity pressure

Diameter, Noxzie
Pilot tube coefficient
Dry gas meter calibration factor

Pressure, Barometric

Pressure, Static Stack

Time, Total sample

Stack Area

Nozzle Area

Volume of condensed water

Oxygen

Carbon Dioxide

Molecular weight. Dry Stack

Pressure, Absolute Stack

Pressure, avg arcoss orifice

Volume, Dry standard gas sample

Volume, Water Vapor

Moisture, % Stack (EPA 4)
Moisture, % Stack (Psychromctry-Sat)

Moisture, % Stack (Theoretical)
Moisture, % Stack (Psychrometry)
Moisture, % Stack ODEQ5
Mole Fraction dry Gas

Molecular weight. Wet Stack

Velocity, Stack gas

Volumetric Flowrate, ActuaE

Voluiuetric FIowrate, Dry Standard

Percent Isokinetic

Chronic Addition Rate

Glass Production Rate

Sample weight-Total

Grain Loading, ActnaE

Mass Emissions

Production Basis

Sample weight-Total

3rain Loading, Actual

Mass Emissions •

Produciion Basis

Symbol

Vm
Tm
Ts
Tdb
Twb
dH
dp^/2
Dti

Cp
Y
Pbar

pg
0
As
An
Vie

Md
Ps
Po
Vm(std)
Vw(std)
Bws(l)
Bws(2)
Bws(3)
Bws(4)
Bws(5)
mfg
Ms
vs

Qa
Qsd
I

mn

eg

Ct

Units

dcf
°F

°F

°F

°F

inH20
inmo^A
in

inHg
inH20

mm
in2

in2

ml
% 02
% C02
Ibm / Ibmole
inHg
inHg
dscf
scf

%
%
%
%
%

ibm / Ibmole
fpm
acf/min
dscf/min
%

Ib/batch
ton/hr

Ib/batdi
ton/hr

Chromc 6+

mg
gr/dscf
ppbv
ing / dscm

ng / dscin

Ibm/hr
gin / hr
Ibm / ton-glass

Ibm / ton-Cr

TOTAL CUROME
mn

eg

Ct

mg
gr / dscf
ppbv
ing / dscin

ng / dscm

Ibm/hr
giTi/hr

ibm/ton-glass

Ibm / ton-Cr

Run 1
4/26/16

17:30
9:30

4/27/16

209.580
88.11

167.44
229
114

0.303
0.181

0.3103
0.8364

0.99949
29.90

-0.3

760
113.1

0.0756
34.7

20.95
0.03

28.96
29.88

29.92
201.79

1.63

0.80

38.48

na

5.83

2.58

97.42%
28.68

665
522
428
92.9

8.1

0.000253
U11.81

0.0347

1.769
0.000135

143.3

0.31

309,654
0.00050

0.225

0.014
1.96

1.808

0.000138
146.4
0.32

316,457
0.00051

0.230
0.015

2.00

RuEi2

4/27/16
17:30
9:30

4/28/16

151.465
83.68

i63.16
na

na

0.123

0.166

0.2583
0.8248

0.99949
30.10

-0.3

890
113.1

0.0524
75.0

20.95

0.03

28.96

30.08

30.11

147.94
3.53

2.33

34.58
na

na

3.39

96.6!%
28.59

599
470
387

92.7

8.1

0.000253
1,111.81

0.0347

1,036

0.000108
114.4
0.25

247,332
0.00036

0.163

0.010

1.42

0.979
0.000102

J 08.2
0.23

233,776
0.00034

0.154

0.010
' 1.34

Run 3
4/28/16

17:00
9:00

4/29/16

148.999
90.09

181.00

na

na

0.122
0.162

0.2583
0.8364

0.99949
30.10

-0.3

880
113.1

0.0524
99.8

20.95

0.03

28.96

30.08
30.11

143.84
4.70

3.16

51.97

na

na

4.29

95.71%
28.50

600
471
373
94.5

8.1

0.000253
1,1!1.81

0.0347

0.430
0.000046

48.8

0.11

105,545
O.OOOJ5

0.067
0.004
0.58

0.440

0.000047
50.0

0.11

107,978
0.00015

0.068
0.004

0.60

Ayeragf

170.01
87.2S

170.53

0.1E

843

69.E

20.95

0.03

28.96

30.01
30.05

164.52
3.29

2.10

41.68

3.42

96.58%
28.59

621
488
396

93.3

8.1
0.000253

1111.81
0.0347

1.078

0.000097
102.2

0.22

220,844
0.00033

0.151
0.010

1.32

1.076
0.000096

101.5
0.22

219,404
0.00033

0.151
0.010

1.31
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Total Chromium and Hexavalent Chromium Emissions (Measured)

Client
Source

Location

BULLSEYE
GIASS FURNACE T7 -OUTLET
PORTLAND OR
0061

April 28, 2016 Date
m-\JH,JL,BC,BS,PB,CH Operator

MEW Analyist/QA
Definitions
Date, Starting
Time, Starting
|Time, Ending
Date, Ending

Volume, Gas sample

Temperature, Dry gas meter

Temperature, Stack gas

Temperature, Stack Dry Bulb
Temperature, Stack Wet Bulb
Pressure differential across orificc
Average square root velocity pressure

Diameter, No7?;!e

Pilot tube coefficient
Dry gas meter calibration factor
Pressure, Barometric

Pressure, Static Stack

Time, Total sample

Stack Area
Nozzle Area

Voiume of condensed water

Oxygen
Carbon Dioxide
Molecular weight. Dry Stack
Pressure, Absolute Stack

Pressure, avg arcoss orifice

Volume, Dry standard gas sample

Volume, Water Vapor

Moisture, % Stack (EPA 4)
Moisture, % Stack (Psychromclry-Sat)
Moisture, % Stack (Theoretical)
Moisture, % Stack (Psychrometry)
Moisture, % Stack (Predicted)
Mole Fraction dry Gas
Molecular weight. Wet Stack
Velocity, Stack gas
Volumetrjc Flowrate, Actual

Volumetric Flowrate, Dry Standard
Percent Isokinctic

Chrome 6+
Sample weight-Total
Grain Loading, Actual

Mass Emissions

Production Basis

TOTAL CHROME
Sample weight-Total
Grain Loading, Actual

Mass Emissions

Production Basis

Symbol

Vm
Tm
Ts
Tdb
Twb
dH
dpA'/s

Dn
Cp
Y
Pbar

pg
0
As
An
Vie

Md
Ps
Po
Vm(std)
Vw(std)
Bws(l)
Bws(2)
Bws(3)
Bws(4)
Bws(5)
mfg
Ms
vs

Qa
Qsd
I

mn

tg

Ct

mn
eg

Ct

Units

dcf
OF

OF

°F

°F

inH20
in H20A1/2

in

inHg
inH20

mm
in2

in2

ml
% 02
% C02
Ibm / Ibmole
inHg
inHg
dscf
scf

%
%
%
%
%

Ibm / ibmole
fpm
acffmin
dscffmm
%

mg
gr / dscf
ppbv
ppnw
mg / dscm
ng /dscm
Ibm/hr
gm I \v
Ibm/ton-giass

ibm / ton-Cr

mg
gr / dscf

ppbv
ppmv
ing / dscm

ng / dscm
Ibm / hr
gm / hr
Ibm / ton-gfass

Ibm / ton-Cr

Run 3
4/28/16

17:00
9:00

4/29/16

123.834
64.49

140.03
na

na

0.065
0.198

0.2097
0.8248

0.98764
30.10

0.1

910
119.1

0.0345
33.6

20.74
1.01

29.11
30.11
30.10

123.88
1.58

1.26

19.55
na

na

3.06

96.94%
28.77
697.7
576.9
495.1

94.8

0.0988
0.000012

13.0

0.013
0.028

28,166
0.000052

0.024
0.0015

0.206

0.10220
0.000013

13.5

0.013
0.029

29,135
0.000054

0.025
0.0016
0.213
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Client
Source

Location

Total Chromium and Hexavalent Chromium Emissions (Estimated Based on PM Removal)

April 28, 2016 Dale

JTF,JH,JL,I3C,BS,PB,CH Operator

BULLSEYE
GLASS I-'URNACE T7 -OUTLET
PORTLAND OR
0061 MEW Analyist/QA

Definitions

Chrome Addition Rate

Glass Production Rate

PM removal efficiency
Chrome 6-t-

Mass Emissions

Production Basis

TOTAL CHROME

Mass Emissions

Production Basis

Symbol

Ct

Ct

Units

Ib/batch
ton/hr
Ib/batcli
toii/iir

ng / dscm
mg/dscm
Ibm/hr
gin / lir
Ibm / ton-glass
Ibm / ton-Cr

ng / dscm
mg/dscm
Ibm/lir
gm/hr
Ibm / ton-gtass
Ibm / ton-Cr

Run I

8.1

0.000253
1,111.81

0.0347
99.29%

2,195
0.002195

0.0000035
0.002

0.00010
0.014

2,243
0.002243

0.0000036
0.002

0.00010
0.0142

Run 2

8.1

0.000253
1,111.81

0.0347
99.56%

1,098
0.001095

0.0000016
0.0007

0.00005
0.006

1,038
0.001038

0.0000015
0.0007

0.00004
0.0059

Run 3

8.1

0.000253
1,111.81

0.0347
99.57%

456
0.000456

0.0000006
0.0003

0.00002
0.003

466
0.000466

0.0000007
0.0003

0.00002
0.0026

Average

8.1

0.000253
1111.81
0.0347

99.47%

1,250
0.001250

0.0000019
0.0009;

0.00006!
0.008;

1,249|
0.0012491

0.00000191
0.00091

0.00006!
0.00761
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Sample Calculations - Basic Method 1-5 Flow, Isokinetics, Concentration, Rate 1

Client:"BL>lke.v(^(Su\^s G^A^.,^ Date^
-f — -i—Y~y

Source Qf^S fir^{&- T7^f^ Project #J§.W._ Run #,JL

Molecular Weights (Ib/lbmol):
C02=44.0 [ 02=32.0 I N2+Ar==28.0 | H20=18.0 I atm=28.96

Constants:
Pstd(1)=29.92129inHg Tstd=527.67 °R Kp=5129.4 02^816.5455inHgin2/°R ft2

Pressure, Absolute Stack (Ps):

p
Ps,mHg=P^ .. +stati^2o<IOmHg+^°':-> mH2° = 30,^ fflHe
")""to 'Barometric ' ^^ ^__^_—^. ^^

Volume, Dry Standard Gas Sample (Vm[std3): Tm = _R3. ^8 °F + 459.7 = 5'YJ.Jg OR

Orifice Pr ess - P& 50^0 ^^ + xyx3- = 30. !i m^-
13.6

Vm{std}ft' =
3 Yx Meter VolxTstd x Orifice Pr es(Po}

Psfd(l)xTm°R

^/57.'-/65/?3x528o^x(Po3o.H inHg} ^ ^
29.92inHgx5L^W°R

Moisture, % Stack Gas (bws): V^ = 0.04706 x Cond.HlO, ml = 0.04706 x 75.0 ml =3^3 scf

^wstd 3-53>ycf
bws=100x—-^SK1—=——:——-.--y • == ^••$J) %

V,^ +V^ 3,53 ^+ /^S,^ dscf

bws___, 233 %
Mole Fraction Gas (mfg): 1 - —^- = 1 -

100 - 100

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

Molecular Weight, Wet, Stack (Ms):

Ms^^^(Mdxmfg}+(MolWtH,Ox(\-mfs})^2B.%^^xOM7\+('[S.Qx(\-W4i))
Ibmol -"/ ^ - -"// ^Ibmol

Ib
Ibmol
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Sample Calculations - Basic Method 1-5 Flow, Isokinetics, Concentration, Rate

Client: Piul^e. ^\^& ^Mp<w^ DateIf/^lS^^^

Stack gas (vs): Ts - |(d3.tG °F + 459.7 = 622.% °K

= vs
feet / Ts°R

mm
= Kpx Cp x dp^inII^O x

in ^ - - v ^ \psxMs

^5129.4^/imn...xQ^ZK^ x6.i&&> clp^inH^Ox ?.WR
So-aBMfi-x 26.70

Ib
S^-J ft

mm
Ibmol

Flow Rate, Actual (Qa):

Qa
achialCitbicFeet AreaStack x vs

113.1 m2x Scl-7 JL
mm

mm 144 144
L\(aci acfin

Flow Rate, Dry Standard (Qsd):

diyStdFt3 Qa x Tstd x mfg x Ps
Q.sd

mm

3^0

Pstd(V)xTs°R

dscf

_y^|_ acfin x 528°A x OQjQ_x 3Ct'C>B w^

29.92mHgxW^k°R

mm
Percent isokinetic (I):

C^xTs°RxVm{std}
% ==

vs x Ps x ?n/g^ xAnxff

816.5455inHg' in2 / °R • ft2 x 62^^ °^ x l^j^Q^ ^c/

5TI fpmx %).Q^ w%x Q^-Jfcl x Q,o5Z4 m2 x 8<i0 mm

.65 %

ŷ
Grain Loading, actual (eg):

gr 15A32gr Ig mgSample 15.432^ Ig Q.<17^
x ——f^, ——— :=: —— ^' — x

mg

dscf g

- ^rt0ni02-

IQQQmg Vm(std)

gr

g IQQOmg m.Q^ dscf

dscf

Mass Emissions (Ct):

gr
60x^00/02,

60 x eg x
x 3TO . dscf I min

hr 'JOQOgrams! Ib IQOQgr/lb
Ib
hr
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Sample Calculations, Chromium Concentration

Client: "'B^ll^ye fik^S (^^p^y Source ^/g^ ^mce T7 ~ 0^'ki"

Datey/^-y/?9/&^ Project # 5'7oZ. Run # J Page.

CHROIVIIUM CONCENTRATION, mg/dscm

°^ \f& Measured Results, gr/dscf 0,ocsoo{3
(^^ "

Ib 453,592mg ^ . 35315cubicft
Equation: CR,mg!dscm^Cr,grldscfx^—^ — x -^""^ x.

JQOOgr Ib czibicMeter

Ib 453,592m<^ 35315cubicft
O.QQOQ13 Cr,sr/^scfx—^- —x '"^—^ ^.

Calculation: '/" ' 7000^ Ib cnbicMeter

0^030 Cr, mg I dscm

^_2.l\vovwL^E^\ C0n<^^'^:L:(or'\ * ^/<^..^M_

^A&"v5^§A 'p<^Vt5/ t<v^/l5^'^ d" ^'

I yv\^
^

^ 1,0^0,000'n^ X. O'03--0 nfvt;/4'5°!l

^-^

^oou n^/^^w
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Client: ^BoVls^vp. Qq5^ Cto^^o^^v Source fi?q5S ftmc^^n-^le^

Datet^6^2^/W6Proiect # 5-7oZ/ Run # 3

Chromium Emissions Production Based: Ib/ton Chromium production:

Measyred^Cr Results, !b/hr o.ooo\S _ ToUl C

Chromium Production, Ib/batch 8^

IbCr (IbCr V Y batch V (16^'
Equation: —^-^ —^| ^-=^ |x[ „„ _—w — |^|

tonChrominm ^ hr ) \lbChromwm) thatch)

Calculation:

O.ooo^ lbCr~} f to^ ^ f 16^^ /__„/. ,.. /.. . . ^.5^ /6Cr
^'"r- I x I —^——:l^r^—; —— I x I *"/'" \x(20QQlbCr/ltonChromhim) ==i^1
hr ) { ^J IbChromhim} \ day ) tonChromhim
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Client: T^tk&^-^k&s ^w^&w/ Source fifa^S ff^n^j^.-'n -r Qt^H&b-
L~T

Date^^l^A Project # ^7<92/ Run #,

Chromium Emissions Production Based: Ib/ton Chromium production:

Measured Cr Results, ib/hr f). fiaQOS^- H€^ d.^^<^€.

Chromium Production, Ib/batch §01

IbCr (lbCr\ ( batch \ fl6hrs>
Equation: —^——=[^^|x| „ ^-"—-^ — [^j

tonCkromwm ^ hr ) \lbChromium) \batch

Calculation:

o.OQoeS^bCr} j batch \^[ 16hrs }^^^^ ,^^^..^.^ _ ^^S IbCr
|xj ———"7,^ —:— lx! •1^^ \x(200QlbCr/ltonChromwm)=

hr ) \ &,( IbChromium) \^ day ) tonChrominm
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Client: B^fsev<t' Cqk.s^ €.^f^v Source &lfl^S Rjr^^d^/ T1

DateL//2g-H^/2^ Project # 5~?o^ ' Run # 3

Chromium Emissions Production Based: ib/fon glass production:

Measured Cr Results, Ib/hr o.oocoSL\ "U-^-l cl^vs^"<^

Glass Production, Ib/batch ,|,^/.^
T

IbCr • (lbCr~\ ( batch V ,fl6hrs>
Equation: "_' —=j :l^r^ [xj ^'^" \x\

tonGlass { hr } {IbGlass ) I batch

Calculation:

(O.C^o^lbcA ( batch \ fl6hrs} _^^ ,^___ /,, ^, , ^a>/6 &C'?'/,u""'-"'-" |><;j ...—'""*'"' — j X| — \x{

I ^ )"[ /////-B/ lbGlass)"{ day j"^—""-"--•--""-""^ tonGlass
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Client: 'B^k^y& 6Ws5 Gi?\^.zy Source (-^g^S ^_}vy\a€£^t"^ ^T^k^r

DateW^/^/A^ Project # CToY Run # Z

Chromium Emissions Production Based: Ib/ton glass production:

Measured Cr Results, !b/hr 0, Ooa3<o _ ^ /-L.^^,

Glass Production, Ib/batch UJL9S _

IbCr (lbCr\ ( batch \ (\6hrs"
Equation: ""^ — =|:rr^ |x| ,717"' !x|

tonGlass ^ hr ) \lbGlass) \batch)

Calculation:

'aaxA ibCr V/ tec^ \Yi6^V^^^^^ /^ ^ , ^^/^ /^cr
|X| —__^— |X| — — |x(2UUU/£iCT/(m/UonC)to.?)==^^=

hr } I f»l|l^l IbGlass) ^ day ) tonGlass

HORIZON ENGINEERiNG 16-5702



33

Client: ^U^ie. QfASS G3^0&^ Source 6k^ fyrmct Tl-QuM^r

Date_rH__ Project # 5lo?_ Run #_L

Chromium Emissions Production Based: ib/ton Chromium production:

Calculated.Cr Results, Ib/hr f)>00r)005& (o{os| 0^^-^-

Chromium Production, Ib/batch _ 8.)

IhCr (lbCr\ ( batch ~\ (\6hrs^
Equation: —^rr——=1 :rrL- ixi „ ^ """"\ — |x|

tonChrominm ^ hr ) \lbChrommm) {^batchj

Calculation:

f(U»l?CrV/ batch }..(^hrs\^^^ i^^^.^ _ ^'OiWbCrf^w^—— J^J —^_—"^"^ —^— I x I ^^""" \x(20QQlbCr/ltonChrommm) = ' *^L F "^-1
hr ) [ ^ j IbChromhtm ] \ day ] ' ' tonChromizim

^oyvviuv^ C<D^C^v\-wv!^Q^ ^ V"te\/d5>C^^
(WAcWo^) " ^' ' ——--' -•' r^—

C&l£^±^./^<?~^u^&/ m(\/^cm S ^OQ-ZZ^^^/J^^.

I ^y- ^Oo^OOOl^ -> l^o^oc^^X ^^^43^/^c^

vy\^

^r\^/ci^^\

Ce^c^a-^^ c\ (^r OU^\Q^ e-^SS^c,^ if-<^:tc^ ^A^&A/ CHA "^H *^_^y^L^£El^i£^^-

P>H ^eM-r^o^ E-P^c-^^o/^ CW^^C%^^-^"^"°^C ^^^) ^G\"-P^C^)

CTokl C^/A-e) ^u^ I '- P^ T^^.\ <LW^^€/ ^ CE/^l^^^l^^li.CE^^^^

C^\e.U%..))

Cr- OA\«^ ?iss^ v^e W&eAo^ = aiipo!^^^!3..Kr_ „ 0. ^^
0.'W%,^ ~^Orf\We/.

BA Y^ov=d e^P(d^c^/ - ' ' <nr - " ^^/o

(Ofe.A.-.e. oo.v\<.A<^w)) <Qw^ l^yCy^)) xCt'.DE)
0.oooooZSffWf\^-:Q.ooo5W^ y- C\-o?) HORIZON ENGINEERING 16-5702



34

Client: Bolis^^. ^te (^/MH^^I/ Source ^te' pyrhfAtt. T7- 0^+-1^

Date — Project # ^1&Z Run #_Z_

Chromium Emissions Production Based: Ib/ton Chromium production:

Calculated Cr Results, Ib/hr O'OOOGD^ _ H€^. C^^^-

Chromium Production, Ib/batch 0.1

IbCr (lbCr\ ( batch ^ fl6hrs^
Equation: —^-r——=1 :rr^ ix| „ ^""""' — [x|

tonChromium ^ hr ) {^IbChromium) {^batchj

Calculation:

^(^?3/6 IbCr }^( batch ^f 16^ }^^^^ ,^^^.^.^ __ ^a?& IbCr|xj —^— —^F;^—: — I x I "'"" \x(2000}bCr/'[tonChromnim~)^
hr ) [ ^ | IbChromium) ^ Joy J tonChromhim

HORIZON ENGINEERING 16-5702
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Client: Bvltc»^v?.^L^ Csm^/ _ Source &/^ FunW£.T7-Ouclr^

Date -— . Project #T5^Z_ Run # 3

Chromium Emissions Production Based: Ib/ton glass production:

Cal_cu!ated_Cr Results, Ib/hrO.Oooood^ %^ C^^€

Glass Production, Ib/batch _U]LS1_7"—"

IbCr (lbCr^\ ( batch V/16^'
Equation: ""^ — =| :^r^ [xl ^"^" \x\

tonGlass ^ hr ) \^lbGlass) \batch)

Calculation:

(aoQy^Ql IbCr \ ( batch }^(16hrs \_^^^^__ /^.^_^ O.Of)OO^lbCrIx I ..T""..^ — \x\ "'"" |x(2000/Z?G!/(3^/l?07?Gt/(?^)
hr ) { i\l{A} IbGlass ] ^ day } ' ' tonGlass

HORIZON ENGINEERING 16-5702



36

Client: B^IJw& Aks.S ^^-p^/ _ Source &{^ Krmc^ T~7- •oujie^'
Date -— Project # S'7^2. Run # I

Chromium Emissions Production Based: Ib/ton glass production:

Calculated Cr Results, Ib/hr 0,0tt^a^ \^^ (j^^^

Glass Production, Ib/batch ( /(//^|

IbCr flbCr^ ( batch ^ (16hrs'
Equation: —r—^[ "lr^ [xl ..""7"' ixi

tonGlass ^ hr ) \^lhGlass) \batch)

Calculation:

ft^-QQQWCr}__f batch }^{^rs\^^^_,^_^^ ^a>/o IbCr
|X| .»,..,„_. — \X\ — — \x(2WOlb(7lass / UonWass} = —'-^

^ J"l i/lt/.B( lbGlassr{ day p——' —-^ ~ ^G/^

HORIZON ENGINEERING 16-5702



30'ield Data Sheet

^z.
13585 NEWliitiiker Way

Poftland, OR 97230

..... Phone (503) 255-5050
M 0 NTROS E ^Z7.^7^\'IH ^lAu^*^'?^^ Fax (503) 255-0505

Datc4/^//^j?
Test Method 'OC>C-> \

Concurrent Testing 0^©- ^

Kun^ \

Ws(£ 4-.OP 4
Glass Nozzle Measut'emcnts

1 /31QQ
I££
us

Opcrntor13bVnL^ Support <3'6£ V{,
Tempcrithn'e, Ambient (Ta) ^'^

Moisture i^\^0 Tdb -•- " Twb

Press., Static (PstaO^^OPress., Bar (Pb) 1€\ ,\^>
Cyclonic Plow Expected P^JOIfyes, nvg. null angle.

Client: ^\^^ p^^
Facility Location; ^^\^^^ ^^

Source: fu<A^e/ ^' "^ \
Sample Locati&n;1^te,'\" ti^ 6<3^ \^^:^_

ProbeZ" T^__^i s) Cp /^3^M Heat Set

Posf-Test Fitof Inspection (NC=no change, D^cfamaged)

PitotLkRftfc

hiH20@inH20

fre: Hi Q@6-, Post

Lo 0®^
ALT-011,

. StdTC(IB/°F)_-^/_t
Stnc]tTC(ro/OF}'2-^

Conttnuity CIieclc^-l.) or ^

^degrees

Nozzlc r;3l0^0ve" Imp. Outlet 1-3^

Filter Heat Set

MeterEox*^ dH@|,^Cr75 Y 6.c(c??^9
Meter

Leak Check

Prctest: ^005 cfm ( $' inHgl

Post: cfm — inHg

Tiaveise

Foinl
Mumder

Snmplnis
Time

(dt)
(Mlir)

\^0

Diy Gas Meter
Rending

cufl

JY'r).

2^_Jol

Velocity Head
En H2)
(dPs)

Orifice Pressure

iilHZO
DES1RKD

0[lfic<;P«!!.SHB

H20
ACTUAL

(<IH)
T
?)

°F.

™
Anib;-

OVEN

KUer
•F

fl'o)

IMPENQER

Outlet
•F

ffi)
Amb:

METEi^
tnkl/Avg.

T
_0m-m)

Amb;

METER
Outlet

°F

(Tm-out)
Amb:

Pump

Vncmliu

Ms
(Fv)

t \'L b ^ . 7C\ ^o-z® ]Cel ^n IT2-

m
^2 61 82- K

. u '2/0 ^H ,c)8 &1 e\
\Q ^0 374. c, Ote ,^ \\z- ^1 9G ^

'-to,. yn. ^ 032- ,2^ ,zn l?6 GO ^ 3
8 9o 360. G7 A^o ,L(1<? ^ I&2 Ci 97 !3>
-7 Co 363.% ,w(^ /m ,37 141 / QZ^l. 6K 1

, ^ ^ 38^ c\^
?8T

.014 ,132- .12 1^1 62, ^3 Q ^ z.

^ ^ ,6^\ /%3 OLf m &•? 3
M M m . 4< ,0€Q_ ,r^ .56 ^ 6S cfL/\ff\
3 Ibb Yi 1.80 ,00 /6£n z^ co 96 8<t 2-

z \\0 Ml. oo <m^_ J%0 ^ 186 ww 8^̂ 1.

\7^ .<m.8>8 /£3_^ /m •M 14 ^1 ^ ^1 3
^0 ^foG.O ,l&f 1;r7 ».4 261 G ^f $'

z. \4o r6T^& /w_ ,m^ .-^ ^7
'} \€^ 413. (2J ,i06 ,78 f 78 T^z- \ ^ ^
'-I \G0 417. ^ 67^ 7?s& /% m ^ \^z cl-L 4

^ r}o ,045" /?$0 /7< m 6 }0\ n
ISO 4^.0$ 'w_ ,3M^ ,w H^ 63 ^ ^ s

!_ m w.^
ToFT

,Mb ^ l^> 63 78 ^
» & ZCQ 2-^.03 ^ '^ 'w % ct3>

_1 ^(0 HS) .n /ill ^ •Z.3^ /^

^>^ 2£ w
vo ^w 411..^ 1^\ ^z 6 11^ 6^ 9^ ^
\\ Tio ^^4^7&5f ,zz^ G> ^ li
\z WO z\^ H^S.30 Mc\ /2-34 .Z-3 $ 31 3t 3

25 .J L
d/^^c. ^\\ f <?-i^<^^ ^T l^^0
dv£<^ ^ \ ^^j^JQ^ ^ 2-t SS

HORIZON ENGINEERING 16-5702

Notes:

BASbared files'

^ t'&So-^^^^
l^%1'pdf^ ^w>^(^U +&

%^t?Cr^



13585 NEWliitater Way

Portland, OR 97230

^._. Phone (503) 255-5050

'J,; ^V, A ".^^ ?'. Fax (503) 255-0505

Date 4/^/1^.'JiL
xTcstMetliod

Concurrent Testing O&'fcX

Run/;

Opci'sitor S'bVhft.^ Support Sb'i H,

Tempei'iiture, Ambient (Ta) fUc> (/-

t>h Muisturc<-^^» Tttb ^2<^ Twb \}H

PAI=j£6l op 4
Glass Nozzle Ale asy re me nfs

1 /3|c>^ \
2 /3? \^o3
3 ^M_/'

ciicnt:<^\\^^ 6k?J?33
Fnci1ityLocation:^(^\ps^ t^-t

Sourer; ^j^c^^e. MT"f)

Snmpic Location; f-v\\^'

Probe 2-^Z- KSr//lf HcatSct -r °F

Post-TcstPitotInspeulion

PitotLkBsite

in H20@in H20

damaged)

Pre: Hi © @(^ Post 0 @_^°

Lo 6@(^

Press., Static (Pstat)-"7^0 Press., Bar (Pb) 2-'i\tc\
Cyclonic Flow Expected ?^& Ifyes, avg. null Kiiglc^

ALT-011
. Std TC fID/°P) 'SL /^^

Sff)d(TC(ro/°F) ^ v\

Continuity Check y->r [
^degrees

Morale /^\Q3 Oven Imp. Outlet ( ? 3 -<

Filter Heat Set

MeterBox?/ dH@ L<t?G_7^ __YO.T?CW

Meter Fretest: f0^ cfm \f inHg

[Leak Check Post: * 0/0 cfm /&? iilHg
Traversa

Point
Number

Siiiuplins

Time

<<U)

Cloct:
Time

W hr)

7vn

DO- Gas Meter

Riiiitiiis

CTil
(Vm)

y 38^0

Velocity Head
in HI)
(dFE)

OridcaEressuie

inH20
DESIRED

OiUkePiessm

H20

ACTUAL
<dH)

•F

CTs)

°F,

_(IP)

OVEN
Filter

°F

fTo)

1MFINOER

Oiitlcl
"F

ffi)
Aillb:

METER
Ictes/Avs.

T
(Tm-in)

Amb;

METER
Outlet

*F

(Tni-mit)
Arab:

Pump
Vuciiiim

InHs
(Fv)

\z ^ ^(.0^ ,wz- Us^ ,z1

^^
14-7 <T| M ^1 3

^ ?^o ,oy\ 143 ^L ^ °{0 3
10 no Lm.^ ,640 /%70 -Z-7 \T>(p A •^1 ?^6 ^
'? z/eo -Vf^ (d5cLK -02.2- ^o7 ^1 \in •?< ?6 tf ^

7ci0 zW\ L£$l_ll oz^ J&l ^oS! ^^ ^f 3
30D ^G. a ^ 0^ ^M ,38 \Z-o x <^

^ ^10 4^o .1^ w_ z(il w ^ n 3
-6_ 32.0 (.3.^8 ,w 7W lil w / \&& 6£>
1 sv>_ %^-7 3 <oy&_ 7^ ^ L du 3
"' ^0 W:<26> .oyo ,'^3 /3f zn (e^_ 9, ^s^

^z yo_ ,642- ,33 ,35 m w
/M2° W.80 ^e-.o^w ,37 '61 ^ >7 s
DO Lfgo.^ ,088 n€n rL^. a 1 (^z- n 9'7 ^

z '8o 48^.12- 1^(J /8& \1t L / Qo ^5 <&7\ B-
,,^ ^e w.ms M\ ,76 \^ ^ G\ % 87
^i L|00 ^.^ .03P, ..;»/ .so s <&a Sl ^

^ H\'o .3fe> 1M foSl
^ M SI 3

-G L{ZO ^11 ,7^ , 1C, ^1 z ?^ 3
"' 43& ^.S^j ,03(^ .3Gio ^sa ^ (eg ^L SL ^
8 l-tio ^-rA.^ .0^0 ^£><? ^34?.>.

^
(^ ci

4^ 6oSi_6L? 6fi c?5 n
i2 l0 4Go .0^ S£L ,35 c?3 ti

\\ ti1o 5~\o_.^0_ ^&L ^s m ^a. QA
\z- 4g6 \c/

^i- ^1!- .%L ,01^ :.lf,^ r_L7 A^ clt. SL 3
4,L4^U /

U^"-^^ ^ 7^>t^^ \c>^&^, p^/E^^b &wl^\ £><^' -'tf^W

,^/WL^

1^4^ cUcS^ £>-?' ne^

Notes:

B;\Shareci ji!es\FIetd\Data SheelsWethod SVMelhod 6^PDX-v1.pdf

^wi'n/^ ot^i 4r?iiV1'?

)/6^~ Lec^ 4^A- /oo'G'^7^

-^K f^yWe^Wj/ ^^31T
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Field Data Sheet

39
13585 NEWhitaker Way

Portlnntl, OR 97230

Phone (503) 255-5050

:,!'n ^•Au.i\'^Tvri,i^ Fax (503)/255-0503

Date fA^-^/^TTl^
Test Method O'OCfff
Concurrent Testing

Run #

3d?|4
Glftss Nozzle Measurements

1 >3fOS>
7.

3
.31(K> (>.^o3
.31(0

Client; \^s
Facility Location: KA^;Hlt\\Jt>;

"Source; ~^W<€ ^Tf

Sample Location; \ ^l

Probe ^-ot (gVs)Cp .g3^z?' Heat Set^ °p

Post-Test Pitot Inspection (NC=no change, D=damage(S)

PHotLkRnte

inH20@inmO

Pre: Hi Cs) @c^ Tost r~>

JLO_0®£_ -@

Operator^ Support ^H ^f, ^G)_
Temperahire, Ambient (Ti>)
Moisture (J^/!> Tdb Twb

Press., Static (Pstat)" W Press., Bar (Pb)o?^^
CyclonicFlowExpcckd ?J^L^fyes> Eiv& n1111 ftnglc.

ALT-OU
. Std TC (ID/°FJ §S^^"£-. ,

Stack TC (ID/°F) ^ ^ "St

Continuity Check (^ or \.
^degrees

Nozzic,3iQ3 Oven Imp. Outlet (-3S

li'iltcr JIeaf Set

MetcrBo^ dH@ |,9~7G?°7^ Y0.c^f4r^
Meter

Leak Check

Pretcst;O.GG((?cfm f£f inHg!
Post: cfm uiH;

Trarersn

Foiilt
Ntimbcr

Sampling
Timo

(<!!)
(24 hr)

^\^

Diy Gas Meter
Reading

ciifl

(Vm)

£^2(A

VeloehyHeinl
in m)

(dPs)

OfiTice Pressufc

inH20
DESIRED

OnFios PtCisiii

H20
ACTUAL

(dii)
'F

_ff§L

T.

CTpL

OVEM
Filter

'F

_0-°)

IMPMOER
Outlet

*F

(Ti)
Amb;

METER.
Inlei/Avg.

"f

Qnl-iit)

AnA:

METER
Outlet

•F

(Tm-(mt)

Amb:

Pump

VaeiHHu

inHg
(Pv)

1M snj? ..OS^i S3- \Sl^ ^a !7? s.
£a^ 51^.^4^ . 03ol J3. 15tp m
^(Ct 5^6^ ^so/ m 33
,^n .0^ .m ST Qp s
mo 5^.-?53 J222> ^a tk0 6^ sz 3.

sA 3<SO }£~H
t 0\<.^ .SL^ ^ i

550 fi31.5-79 ,09tp .99.'2

BI
l^Q a 6

StoO g33- .< _. oi7. *l4(p s^ ^
FT70 53^^6-7.

J_ m 8ol
^ 09B m iM ^

fflO aMu £Z ?/) ^
(o<50 •Q& J£^ R @a 3.

CpfO R\^3^> oi& J!££, AL Ut Sl S£
^u 6?3l0 2&^

oQ^ 16'0 G^fi ^ ^.

10. ^30 640!,.GeQ&
££2®

.0^ ^20 _ai j6S sa Mlas ^
di0_ QSiM ^ c^< ^ ^ &L 5.

^ toSL ^4.F75 1& -l& m EL 85 8A 3
'7 L^Q <g^ ,as^ -L a(& &i
(j> c^o 6£8.S'0^ 0(5 .IM J3_ Lo t5 s^ 83 A

?& %ct.cm HIu iao. &(o &L ^
^ {^0. -016 .[3a _I3 (M- 51 s
^ ')CO Q^n^ oal ^6 ^ (^0 3

un. .,015 J2L fSQ (D ^ ^
13.0 QMrS o(4 ja. ? C(^ aa. §s-
"BO ^oia Go) C^a 3_

Notes:

BAShared fj^Fleid\Data SheetsVMalhod 5\Method 6_PDX-v1.pdf

U^C a^W^ W^^ F^A 6f^-
w^w ^aww.

^W- 6)L1.3^B
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Field Data Sheet

40

13585 NE WIiitfiker Wny

Portland, OR 97230

^ Pliune (503) 255-5050

Mft'^.uAii^'^fc^-^^ Fax (503)255-0505,

Date"̂ ^ Mk^- ^l^liiT
<-i - i * * '

Test Method

Concurrent Testing ]'/\^

Run # \

Glass Nozzle Mensuremeuts'~K
2

3

Client!

Facility Location;

Source;

Sample Location;

Probe ^ ^ (g / s) Cp »^(f4 Hcafr Set
Post-Tcst Pitof Inspection

PitotLItRafc

inH20@inH20

Pre: Hi Q @£"; Post Q @wf

Operator Support "3^ ^ J
Temp era hire, Ambient (Ta)

ALT-OU
StaTC(TO/°F) ^T^

Nozzle ^ t^FfO^ Oven Imp. Outlet

T-iUer- HefttSet

Moisture ^% Tdb Twb StackTC (IDm^o^

Press., Static (Pstst) - > ^0 Press., Bar (Pb) oFl ,c}
Cyclonic Flow Expected ?|iJ[ If yes. avg. nullnngle,

Continuity Clicchi

.degrees

iOt-1

Meter BoxS-. dH@ J. €T}(p^S YQ^W^CL
Meter Prctcshfi f^-\(^ cfm ^ inHg|

iLenkCheclt post:O.OTbR cfm f^ inHs|
Trnversa

Point
Nnnibec

Snntpling

Btill

(d!)

CtoA

(24 hr)

DryGasMclcr
Rtnditig

cufl
(Vill)

Velocity ffend
inH2)
(dPs)

Ofifico Prcssuro

inHZO
DESFRED

Irifico P^ssuT*

H2o
ACTUAL

<dH)
"F

Cis)

•F

CTp)

oven
Flller

"F

fro)

IMPINOER
Onlle!

°F

(Ti)
Amb:

METER-

Inlct/Avg.
°?

fTitt-m)

AuA;

METER.

ouHci
°!

rTm.oul)
Amb:

Pump

inUg
(ft')

^, ^

Q̂

ct

u.

Ij^L

[otes;

B;\Shared fiies\F[elAData Shesfs^Msthocj 6\M9Uiod 6_PDX-v1.pdf HORIZON ENGINEERING 16-5702



Field Data Sheet
-S^n'a.iv^ n^\y ^^FTe^^TW^j c^- • r r-^c

Client:'^^&^ <^ J^-r>13585 NE\Vhitiil(cr Way

Portland, OR 97230

,,,. Phone (503)255-5050
MONTROSE ^.'/,,

^ Fax (503) 255-0305\tn t.iL'AU IV

BHte^/nf \{^
Test Method bo^l
ConcuiTcntTestingi^fc^G^ <7

Run # •%

~^^
.^B£,z^^'^

Glass Nozzle Measurements

Facility Location: ^<4^^(^
Source: ^f^ctf-t/ '^ <^'7

Sample Location: l)rifl\e^

'robe ^ - \ ^/ s) Cp / 6Z4g Heat Set °p

Fost-Tcst Pitot Itispecdon (N0=110 change, D^damaged)

PUotLItltate

mH20@inH20

Pre; Hi 0 ©^ClPost

Lo 0 @ \t
•3583io^Ie ^+©^' Oven -•" Imp, Outlet \ - 3^ ^

y

j
1
f

OpemtorS'A^-A.'•i Support 3 &i£ V^._

Temperitture, Ambient (Ta) °?5 ^c

Moisture ^46/& Tdb ^0^- Tivb \oS

Press., Static (Fstaf) ""0, ^Frcss., Ear (Pb) 30,. If)
"Cyclontc Flow Expected ? N^0 If yes, nvg.nullftngle^

ALT-QU
shi TC (m/°F) 5t//, FJKcr Heat Set

StaATC(ID/°^T7S_ Meta.Box^4y@ l^^^T? __V ^^^
Continuity Ciieckff^or J.

^degrees

Mete</0.>l ^

Leak Check

Frefest: gjy^vS.w^y M-Ig'

Tost: cfm inllg
Traverse

Poiiil

Numliif

Suraptuig
Timo

(dt)
(2-1 hr)

V13D

Ury On; Meter
KeadiT®

cult

JVni)

67^ . a-

Vdocilrttend
inH2)
(dFs)

OfificcTKSsuK
inH20

DESIRED

Qrilico Pressm
H20

ACTUAL
(<IHJ

STACK

°f

n's)

PROBE

°F.

?>L

OVEN
Filter

°F

ffc)

IMFIMGBR
Outlet

*F

fTE)
Ainb;

METER.
tnkt/Ave.

•f

(Tm-iii)
Amb:

METER.
Oullei

°F

fTm-out)
Aiub;

PiBl]
Vncim

inHg

(Pv)

It? wo, i\v^ ,\v_ m- &-7 •7& 7t 2-

2- ^0 s^^? ,0^ ,'2- <̂ ,r\ m CaL &0 7i z.

^ ?0 t61_ql ,0^ /zoG •L\ \^ ^ 53. 0( 78 2-

-t
Lfo $B^. 1G ,0^1 ,\z\ AZ m ^-7 w 23 ^

._^ 9b ^.^ ,ow ,15^ '263 z M sa
^ G.t> $^7.71 ,os< ^LL J4 \{&v 6L ^ 02, 2-

^7 "^ ,040 ,18 n s ^ i7 2.

8 eo W j . 98 ,038
^,16 %> ^ 3tf 2-

CL c?& S^3.S-7 ,033> J3Z- J3 188 e^> â0
2-

lo_ t.bb ^€ .al\ .03& 1^ ,w \^ z 68 8^ ^
u \\ HP- sr? ;77 ,033 >M /I3 w 81 8£

\z \Zo $<??,5^ .020 ,w ^L 256! 57 ^ e^
»r>- \^ &0 / "}0 ,04.M 1&S ^1& m •<T 2-,

li Ho ^03.^6 ,03$ m ^7-^ m ^ 82 86 2-

15 \0 [^0 <p^5_fc^-Z.
?^T~^T7. /03< ,K7 j3 w 5 S7 'Scf @? 2-

1(^0 0)8 .1 3 .m^ ,i83 J8 !^ ^ m!7 no &|0. , 034 /3? ,4 ^ 8^
-? 180 (a 12^.2'^ ,0^ ,^\ ./^ 161 / ici 8£
c, \t}0 G13 .'?! fO^Z- ,OC)Z- ,oc\ z €^ 2-

^ U)G. 6^:^ ,023 JOO xlo 12u \ CJD 2-
u (l\o_ /O^S Mi- ,01 188 \ °ID ?& z

22 T^o ^(8.£g ,02.1 ,080 /0! 216 58 as 6C
-2- 1^0 r

<^?2.o J<T ,0^0 2n $B
»_1 w z\w 1L.77 02& 02 ^11 w ^

I
87

^EC^CM^^fi l^- l^^'> Ol^T <5^'"H<^ S-^c^Notes: YA§^-4^ &^<^ \-£^,^:<^G- ofc^L e-^ po^ -^2- ^e<^A.^-e/ t^Ve/

B:\3tigredflles^Re!d\Dat9 Sheets\MeUiod 5\Method 5_pDX-Vl.pdf

^^ o^ l.S10.v^.^c^^(4U€/^(<
<^^^ J^QO^) .
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Field DataSheet (>^-£ a. cp^
13585 NEWIiitakcr Way

Purttsind, OR 97230

,„,, Phone (503) 255-5050
MONTROSE ^,_
•,i!i i.i.v,M.fn\inr(tf. i<raX (5WJ ji5M

Date4/^/f&.
Test Method 0^ [

ConcittTciUTesting C'^'^Gt $

Run #^-

Giass Nozzle Measurements

1 ^s&&
2 . ^ZS&O

3

\ Client; o^Us eye, fit&^y
Facility Location; ^cti.cvJLj <li G-<

Source; ^r^c\ce^"\'-~i

Sample Lociifion; 'Jb^-l^

^^B3
Probe ^*^HV?gys)Cp,8Z4fe Heat Set -
Post-Tcst Pitot Inspection (NCCno cliange, D=()amaged)

_LW^_ Pilot Lie Rate

inH20@inB20

Pre: Hi Q @'2oPosf

Lo 0 @ | X
Opei'iitor ^S^Vv^L* Support ^te/ -U./

Temperature, AmWent (Ta) f'5<t^

Moisturc^3e/o Tdb | 5'<^ Twb ^ $'
Press., Static (Pstat)'~0y^ Press., Bar (Pb) 30, \

Cyclonic Plow Expected ?Mfc If yes, nvg. null angle,

ALT-011
. Std TC (rom 'st-/^^

SfsckTC (ID/°F) ^-i ^-T-f
Continuity Chcdt/'T^ or ^

^degrees

Nozzle t -2^B 3 Oven Imp. Outlet \-'%^

Filter Heat Set -ae

Meter Box !,r?6,7-5' YO.C^L^.

Mete^j&Oi ^,'7^? Protest: ^M-S. cfm ^<r inHg'

Lestk Check Post: cfm inHg
Tmvcraa

Poinl
Number

SamjiliiiB

Time
min

w

Clock
Time

CMhr)

z\v

DE}'Ons Mete

Rsadiiis
cilEi

(Vn>)

G>Z\ .'77

VcIacilyHcBil

ill H2)
(dPs)

Ociticc Pressure

inH20
DESIRED

Orifice PressuiB

mo
ACTUAL

(dH)

STACK

°F

?0 _n'p)

Aink:

OVEN'

Fillsr
°F

ff")

1MPINOER.
Outlet

°!

fi'D
Amb;

METiiii.
Inlet/Avg.

»];

CTm-u)
Arab:

METER.
Oiitlti

°F

riin-oai)
Amb;

Pump

!nHs
(Pf)

!^o 623.^4 ,03^ ,1^ \cll S6 8£r 87 -2-

^ 2&Q ^(?6 (o2^.'73 ^33 ,143 63 S6> m |S'(o z-

^ 2-70
-2:1 ^1 c27. cn 1^2 ,13 1^ x 81 8^

^ 280 0^3 M 167 s^ yr 8C, 2-

c'0 Wo_ (^).^O ,02.2, ^11 Qcl 8& s^ t8C> (z

^ 300 2.Z4 633.14 ,07^ ^So ^°L m / s^ 8°1 QC, z-
.n z\o Z31C

^ ?>4. SB ,018 ^021 ,01 zzn z 58 &T 9G z
3^0 ^3G ."7M ,OS8 J^ .VL 15G GO 8^ ^ 2-

.^1
^\€-> ^
" (^)

Q sso zrsw W .^0 ,0$'$ ±WL ,2^ m 6(o <8^\ 8$ 2-

[0 -S40 Vi^ ^,MZ.. zo ,0?8 ,TS± ^ \GZ '52. 64 83> 2.

\\ Z50 ^4.81 ^ w ^< $-3 8G 83 2~

vz -360 ooo^ W 1.37 /0&& ,2GS~ ,2-7 •211 ^z- 87 83 L^3
.\z 570 (o$0. W i^L ,^3 ,z^ V) 61 17 63 3
»\\ 380 &SZ. 77 ,060 ,23$' 2H 22-7 $ £2 £3 3
,Ao 390 !6S^. Lff / w .n ^s 82 £1
^ 460 &yL ,04-2, jajs \-5 \ s $^ 83 2L

s8 4(CL (ft^€\ 30 ,04^ J% ,^0> m SLi 87 83 2-
-7 ^0 at .^ ,02/2^ ^03&. If? $4 67 es
& 4?0 .02.) .o^H 1-^

z
z S(o 87 6S

20 c? 4Lfo (^..^6' s0ac> .08^8 c^ m. 3a SL o?
^i 4$o_ to^JSt/3 01^ .ofca <0(o m e^ ^
') 4to Uto7,C^I .caa ,01 WSL _£Z 8<p ^
z w M .<%5 OSLO > on s Sl ^0 ^

HBO WCF) U^Q-.^io m 5 Qa. St 3.

7
Notes:^ ^P^V,^ pw^s^L ^ ^WA—^k ^+5^(2-/t^
B:\3harad'nIes\F[etd\DataSheets\MeUToJ6\Mefhod5_PDX-v1.pdf — (le-x^vt^L c"^

3^)T^^^^ .^u%Tk^~^ y ^ p^^Z5H^':>^^^ ^^i^>
^ W? CHAWt^C^ o'^o^ ' ' HORIZON ENGINEERING Ui-5702

Mo^,

.°^1

Bac^,
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Field Data Sheet
44

PAfcic 3 c^
13585 NEWhitalcer -Way

ForElfliid, OR. 97230

Phone (503) 255-5050
M 0 N TRO ^ E ^ ',^^r ~^

^'A>.V\"U;VK^ Fax (503) 255-0505

Date 4/A-?((k- ^/o@ (((/>'
TestMetliod Q'Olp/

ConciiiTcntTesfing P^E>

Kun# o^

Gloss Nozzle Measure in caits

1 - 9S%0 ^l •^^&A'^

2

3

Operator ^Q. SupporQH ^ ^ gG,

-Client: ^^\\ &&^ <gL_
Fsicility Location; (tV-V^ cUi 0 tL<

Source: ^u<f\C\^ 'V"'^

Sample Location; 1.^\^.

Probe/Q-1 Jj^-sTCp .%^R Heat Set — °F

Post-TcstPUotInsiptiction (NC=iio chimge, D=^amaged)

PitotLkRafc

inH20@iuH20

Pre; Hi 0 @o?>st _@_
_LO 0 @J^

Temperature, Ambient _(Ta).

Moisture^ 3 % Tdb Twb

Press., Static (Pstat)" Q .3 Press., Bur CPb)^, j 0

Cyclonlc Flow Expected ? t\/ If yes, avg. nu'II anglc^

ALT-011
. StdTCQPm "?£»'' SL-

StnckTC (D)/°F) '74° cA-^

Continuity Check (^ or J,
.degrees

Nozzle , ^S Oven Imp. Outlet ^ ",3^

Filter Heat Set
E^l

Wf

TrantEO

Poiill
Nllltltier

M.

M.

AO.

A.

(£>

A

^

Sampling
Tune

rain

(dt)
{24 hr)

tei^a
^90

fiiO

5^0

E^)0

B^O

^Q_

^&
QQ.
S^L

Gp30

£0^1
G^LO
i^L
c^o
660.
CpW
^70

GfTO
IffiL
-710

3^0.
-13^

Clock
rime

Dq' Gas Meter

Kcndinij

LiHO»(v"l_

^il.(^3
('J73...173

^wa
?.%rs
oT?.G^

^liLm.
W132

^,.5o(^
(^eg.oqs
(^ .KB
(^U.3-?f
(^9S^S7

im
?M<=)
((PTTC?^
WU(^

~?0l.43|
•7^^5'
~}<^B

-7C6..S(p6

VelccilyHcad
in HZ)
(<SPs)

on
•oa&
sOSH

_.ol^
01'7

.015

.oai

..?(0

,095-

-CQA
.003
OoQ.

^SL
.cflG-J

,€S1
.o3o

.̂DK&.
.0\ct

ciia
.01 u
PIS
.Gi6
,013

Orificc Pressure

mmo
DEStWiU

.0-1^

sSQ^L
,cff3

,O-H

Otol
.CR(p

JM

JO?L
>CR6
loo

4H
A&
JM

0
^fiKl

S0_
>OL^
..OG(/>

<X£1

XP^S^D..fc£-. P^CW^ ©. OG^o
,05%

Grifice Pressuri

H20
ACTUAL

(dH)

.OR
»<^-0'

,ca
ca

^SL

M
>!3
A^

A
_ia
•la

J2^
^L

<l
o~7

ot
^a

^L
£0.

<otp

Meter Box Z dH@ J^"1OTS YQ.^^CJ
Meter

Lealt Check

Pretcst:^^>t _ cfm "7 '"Hg;

Post: — cfm inHg'

°F

CTs)

135
Mo

130

12i
m̂
(6^

(95
M

M
ItdS-

1C%
15^

!31

m̂
Notes:

BASharedfites\FistAOataSheet5yute[hodmMsthocl6_PDX.vt.pdf

i^s

•F.

(TPJ

x

OVEN
m<;i

°F

_P°L

FL67

z

iMPMGER
OilMet

•F

jliL
Aitlt):

5^

6L»

m̂̂
?

£@L

&

61

sz
51
3e_

s&

î&n

<̂b0

METER.
Inlel/Arg,

T
fTm-iii)

Anib:

831
^
85
84

M
£

M

l£»

M

£

Soi

METER
Outlet

•F

CTm-oit)

Amb:

81

aa

8SI
ai

SL
SL

ga
M
8L
n
•n
BO
^
a

F«ltlp
Van'iini

tnHs

(P<-)

A
^
s
^
o?
A
A
^
a
^
A
c^

^
s.

a
Otr

A
^
^

3L
&

<3

3.

A
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Pield Data Sheet PAfcj£ 4 0^4
45

13585 NE Wliitaltcr Way

Portland, OR 97230

„„. Phone (503) 235-5050
MONTROSE ;';:',

t.y;ALji\ Mfritf. ±rnx (^UJ) ^55-1

Test Method
Date^-?|l(^^iJt^

Concurrent Testing ^^

Run #^

^KtoC2?

Glass Nozzlc Measurements

1 .£t»^
2 . ~^«T^. .o^B
3 -AG^ ^

Client: b(^
Facility Location: V^y-1(^MN^(

Source: JpU^C-E Tw-"7 . P
Sample Location:

Pr<Ae6?-f (&^)CP ^3t4ft HeatSet
Post-Test Pitot Inspection (NC=no change, D==damaged)

Pilot Lk Rate Frc: Hi 0 @otOPos^ 0 @ (0

inH20@i)iH20 Lo 0 @(o^ 0 @C/7
)peri>tor ^c swfW^.^
temperature, Ambient (Ta)

,'lo\StWlt^'7^/Q Tdb Twb

'rcss., Static (PstftO-o.S Press., Bnr (Pb^O. (<

^clonic Flow Expected ?, ^J If yes, avg. null angle

TrnvcKO

Point

NnaAcc

_^.

J_
4

_^
le-

_L

J8_

-1-

fo

JL

M-
ja.

AL
10-

_9_

s_

1_
^

Sampling
Time
mils
<<U)

"'No

^0
1^0

:TK
TBO
I3o
80^
mQ
Qao
s^>

ft4o
§60
%0
8TO

?̂c

Clock
Tinia

(Mlir)

a^c

KtyGnihtetif
Readily

Clltl

(Vm)

-?Q-7, .03-7

-70^-100
-7CR.301
-il0.-7qa

-nsi,^
1^..i£Q.
H^-,-767
U6.?3
1 IZ'o^Q
-1(CLao7
220-'?^
iSiJM^
ms^-
-19,4, i-ms>
1^\W
'MsJHS^

ALT-Ol:
, std re (?/°F) ~^^ L^jL

Stack TC (ID/OF)"7^° cSL-F

Continuity CIiecl^

..degrees

VctocilyHend
Ut}12)
(dFi)

-^a-
.01 (o
.o0
>oai,
>oat-

.OSU'

.01^]

.G\(p
.031
•Qofll
.01&.

.'OU/5|

•01S
.GbM
.QSft]
.030

OtificaPresiiin

inH20
DESIiUiD

> 0^5
.010
, Off

.cRS

.ten

.Oc?6t

..oil

.OIL
JS1
J^t
,oc^
,o1(
o&L
^T
.130

,?

or i

Orifice PresstOT

H20
ACTUAL

W)

,c%
<.0~?

.10
JL
•c^
,0-7

^-03-

_3LC
,13
.07

^L
>o£^

s_
(

^ozzlc s_
7)1 tcr ""

rfetcrEox^) dH@

Meter

Ijeak Check

mb:

4s
m]
1LU-1
1331
123J
60
MS
\mi
i&

ysj

[Vi
33

OVEK
Fitter

•F

fTo)
unk

yL

Oven Imp. Outl

Heat Set

D^L
PretestsQ,^'))

Post: (f
IMPINGER.

Oufiet
°F

_aiL
jiib:

(£L
GO
CeL
£d-
^0
tool
^0
[£Q_
u-
^L
^L
M_
A_

^_
•&_

,0)0
METE1

hlet/Ay
'F

CIm-ln

^lllb:

&
89
Sa
m
JS
ai
to
SL
30
&L

3S
sa
^
sl
Ba

:̂tm

:fm^
METE!

Oullet
°F

fTlH-OHI

imb;

3Q
n
~B

82
3B
18
£&
m
;a
T^_
7S
~Q.

n
13
I:
3.

1-35
"]

Q<
iiiHs

inH]
Pump

Vacuum

inHs
(F»'l

3_
^
^_
a:
&_
a-

3_
3_
s_
s
3_

3-

3_

3̂,

3:

Notes:

BAShared fiies'\Fie!ADqls SheelsWelhad 5\Method 5_PDX-v1.pdf
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^.

Field Data Sheet Ph^£ (oP 4 46

13585 NEWhitaW Way

Fortltiiid, OR 97230

Phone (503) 2SS-505Q

'^Ty/A.'ny^V,^^ Fax (503) 255-0505

S»te^/^,//^
TestMctliod 0^\
Concurrent Testing Q\^GL ^

Run # 3

Operator-^6^JL-, Support '5:1>&U_

. ^ n^? AA <^ vjeT L^Uy

l"^£S^-c:^
i<&lnss I^ozzle Mensiiremenfs

1 <z^°\ -<^v^
2 -,'^0_

7^CIQ/
)\'^^

Temperature) Ambient CTa) %G°P
Moisture^ %<>Jo Tdb -— Tivb -

Press., Static(Psfat)- ^ Press., Bar (Pb^Q/ I
Cyclonic Flow Expected ?^J OH'yes, nvg. null nnglc.

ALT-011 /
. stdTCrtD/Qm St-/

StackTC (ro/°F) ?.^Z-B^^

Continuity Check {•[)or \,
..degrees

Client: ^*^&,o Glff.S'f

Facility Location: V^?V\*T^C^-I
Source: +t-\frtMC<^ t^

Sample Location; ''4-^^

Probe l-'i' (.S^-CP ,fi36.4 Heat Set °F

Post-TcstPitot Inspection (NC-ano cliange, D!=daroaged)

Pilot Lie Rate

inH20@iuH20

Pre: Hi 0 @lS'Post "@_

Lo 0 @ ^
Nozzlc ,^$83 Oven Imp. Outlet \~ 2^i

Pilter Heat Set

Meter Box 2. dH@ t ^7&'75' -Y-0^cm9

j
>s
^

I
^
"i ^ V?J^
^^.^':
<i 3-

^
^

Tmversc

Point
Ninnlier

,u

u

Ib
^
€>

1
, c,

^
L-i

^
z

z.

^
^
<
G

„̂ 8
Q

.\0

. \\

\z

Snmpiuls
Tmvs

(dt)

\D
2^
3t>
cfb
•yo

Co
:2o

Qyo_

to
'10^

\\0
V^o

y^
\4b
VS D

\L,o
^6
^0.

/̂Uo

vu^
z^v
-MO

CtoA
Tinw

(2.thr)

V-?6o

n 3o

z\z%

DryOasMetrr

Rending
Cdft

JYmL

72^ ,15G
W . 2L|

731 .3G
7^3. €o
•7l< H8
•7S7, \6

-738.92-

^6 . CeO
742-.^
•7W.S-7

7lf4_Al
iya.'7o
^S). 60
7$4 .C,^>
^n .3$'

T^Q.28
76^.41
7(^LI.'7
7£4.7^
% 8.7^
77(5.^8
77Z. |^
•773.70

1^177^80
778.^

Vdocityl&nd
InH2)

?)

- 03fl
,0-S7

,041
03^

.021
,02-0

,02-<

,w^
. 0-43
.031
,041
,0^2

,06 Z.

-072-

.038
,046
,oso
,030
,oso

,02o

,0^4

Orffice Ptcssui

inHM
DESiRED

^21

l^L
7i3l

08-7

,\m^
Joe
/10^

/ 282,

,3oS

,w
.Z1C]

,146
,180
,in
ATL
jy?

^
/ i2-_G

Orificc Pressu

H20
ACTUAL

(dlE)

A^L
,\1_
,1^
,01
10

,10
,J4
,\z
,-Z3

,31
,2<
,2-8

,12.

M±

/OS-

^3

Meter

Leak Clieclt

Pretesh/OtO cfm g, ii)Hg:

Post: elm inHgl

°F

CTi)

l->/

1$3
\n
2^
n
1%
I $5
z%,
ŵ

>zl
z%
187
17^
zw
253!
262
2^1
Ztf3

MM
w>

201

PROBE

°p.

(TP)

^

z

OVEN
Filter

F
(To)

I

IMFINQER

Outlet
•F

JSL
Asiib;

Ĝ^
G?
6S

GS

w&2W

Go
GL-
58
5^
6&
^
5?
57
56
5T2
5B
57

^_0
G
^

METER
Inlet/Avg.

'F

-fissL
Anlb:

6f
8^

csz
^5

°1^

^̂
M

loo

ĉf8

°n
%̂̂

METER
Outlet

'F

frra-mil)
Amb:

8(i
8Lf

^
ei
)7

9^
%
c?l

ci2.

^3
c&
a?Y
cl€
^̂

\OQ\^
Ĉ31 ^
9^
ct€

ŝ
Ĉ(S

Pump
Vacuiltii

tnHg
(Pv)

•2-

^

2-

^,

2-

2-
2-,

2-

3>
?>

z
3
3

z.

^L.

1̂c

Notes:^^^ c^ ^0$0 •+b ^^ ^}c^' P^T.1 -^ Pt<5^C2?0,^.^c^^e^<^c Jie£^
B:\Shared^s\Field\DataSh8ete^le?oci5\Memoci5_PDX-v1.pdf - (^.S^n^ 4eyfthA ^^ ^1!8 ^ ^ / ^^p^ ^.^'

tl'v<'™> " "
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Field Data Sheet

^3=

-^
13585 NEWhitalier Way

Portland, OR 97230

Pfionc (503)255-5050

Fnx (503)255-0505

Dafcl1/2&/j4_
TestMediod GQ&f
Concurrent Testing Ot>£-Gl, ^
Run # 'S

Glnss Nozzle Mciisureincnts

1 ,^fc0 \
2 ^SgO
3 .?/^0

,&STW

^mz

Client: B^\\S&^ Gte-Sf.

Facility Location: ^^ <^^.
Source: F^Afi^-T"')

SampleLocation; •J/^Ae;^'

LProbc^--^ -fe^-srCp (8'3^4 HeatSef_

Post-Tcst Pitot InspecUon (NO=Bno clianga, D^damagcd)

PitotLlcRsitc

inH2Q@ihH20
Pre: Hi 0 ^t^Post

Lo 0 @ \Cy
Operator ^E»Yrt L. Support 'C5b^ ^r\ /

Temiieraturc, Ambient CTa) '?(& F

Moisture A-^4, Tdb'^ Twb

Press., Shttic (PstaO'^.O,'^ Press., Bar (Pb) 30i\0
Cyclonic Plow Expected ?_MfiK ycs» avg. null angle,

ALT-OH.

StdTC(IU/°F)

0^'S Nozzle i ^$gt3 Oven Imp. Outlet t - 2Q_
Filter ---" Heat Set

Stack TC (ID/°F) ^'i / 6^<>F

Continuify ChcckQ) or J.

Meter Box -Z. dH@ \/} ^ ^,7^ Y O^W^

^degrees

Meter

Leak Check

Pretest; < 0)0 cfm (^ iiiHgl

Post: cfm inHg:
Tmveree

poim
Nuiuler

Snmpiing
t'mw

m

Clock
Time

(1411T)

Viy Gss Msicr
Rending

cisft

(Vnfl

.^s

Velocity Hcni!
In H2)
(<tp»)

OriflcoPrcssin

iaWO
DESiREO

Orificc Prtssura

rao
ACTUAL

(<iH)
•F

fTs)

op

FTP)

OVEN
Filier

•F

(Tnl

iMFINGER.
ontict

,'F

fTi)
Arab:

METER
Jnlcl/Avg.

°F

fTffl-i")

Arab:

METEil
Outlet

°F

fTm-ouQ

Amb:

Pump
Vnsaum

IiiHfi
(Tv)

•^50 io. ^ L C13
^Go I^Z. &£ ,ow /18t °li{ c{\
Vlo •784."? l(t ^ sz
?o m 21
•Wo ^ 2L 2.

f3oo 01 c?s <TT
-S)0 7<?0.70 ZVL.

7
61 °1\

.181 18 18^- ^i I/
32, li

.40 4
? {•$>< 8o| .78 1^ ^ cl\
^60 21TT W.ez. oai ,^\ Lf^

/. O^B ^ JV

^ 6\0. W 23.2J <e

3' 12-.82. / I £
,z^ SZ..

8 \1 .10

^ 7
<?1

O^o a
\3ot' AL IM 33

893 ^F ,OZ3 r\^^ ?/ 81
.0 to'S QL c2 H^ dm ^ ioL ?iL &

0!W1 mlm \ I ffl <^

Notes:^^^<^'. .'W-7 .;^ 9-Uc^ pVv, ^ ^&^o^fiJL ^-KVci <^'
B;\SharedfEies\FieicnDaiaShe6tsV4elhod5\Meyiod6_v2.ptff -__l__^___—^.^-^. ^^..

^ ^A.^ ^0-E34 ^/^ OoHfc - le-v^?C^M^ 16?
j>^v^-^ 8,^/0 sz (T^T^^ /> .^T&

W\ C3^? f.\^ ^ ^'Hh^
\

^ S^L ^o'-Pve- A'f/^ ^e//
'\p Jtec^t&^-H^ V^cuti^L.

ENGINEERING 16-5702
t\,\fl^,



Le^ cUcV. <^^ ^L^. ^V^ ^ ,o\\ e/^7^M<'
48

^^6Z|/Z4< ^^ W^.vj-^^-J ^?^. ^- >36Z
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Field Data Sheet
49

&t'g
1358SN£WhifalterWay

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 25S.-0505

Date 4|^jii^4[^
TesfMetItod cfc^
Concurrent Testing

RliU^ ^

GIitss Nozzlc Mcasurcmcnfs

1
2 .a^o

Client; ^.^J^^iE'^.
FscilKy Location: pdK'^-f^-^

Sour^,'W'^?T'T
SftmpIeLocationr^ t^tiST'

Probe o)-3. (&^s)Cp, Heat Set OJp.

Post-Test Pitot Inspection (NCC=tio change, U=damaged)

PjfotLkRafc
inH20@inH20

Pre; Hi Q @\S Post
Lo 0 @ ^

Operator B(L Support W ,CH ^ .^
Temperature, Ambient fTa)

Moisture .^3% T6b "~ Twb ""*

Press., Static (Pstat)-0.3 Press., Bar (Pb) 30* I
Cyclonlc Flow Expected ? 1\3 If yes, avg. null angle.

ALT-011 Nozzlc , t Oven '"~ Imp. Outlet j ^^

^ ^uSfdTC(IU/°I<'),

Stack TC(ro/°F) ^° ,a-A

Continuity Check 0 or i
^degrees

Filter Heat Set

Meter Box ^ dH@ ^ 17^"?^ Y Q.€WW

Trarersc

Puinl
Number

Snnifling
Time
nim

(dl)

Clock
Tiaio

(Z-lhr)

CA^

DiyGas ttfdci

Reading

Cllft
?n)

Vttwity Head
inH2>

m
OrifiwFtesstuo

inH20
DESIilED

OnGcuPicssu]

H20

ACTUAL
<dH)

^in .i0
.0^

K5^ kUf"ika

&k3 .Oto
ffiO .o\H OLO ,0(£>

r>^o

H^
l'(^?c

4i.

(J?<X) .o(^

(d0 .L^!

-li fc^o
10 Wo M^M\ .cat

\c\ yi i<.E>A ,.0|"

?,tfl
.AO Wci^6 .as .a/-?

i6l0 feO.WO A
, 9 oia oc^>

^ Co^O <^/^

~? so 664..(3&
HO

.o(a
,0(l?^

Notes;
B;\Shared ffl^3^ReIc?a^a Shsels'\Method 5\Melhod 5^v2,pdf
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Field Data Sheet PR\^ 4^P 4

-////

w
^>£

5S
i

13585 NEWhUaker Way

Portland, OR 97230

PIione (503) 255-5050

Fax (503) 255-0505

Concurrent Testing ^\Q£2_
Run # "4

Glass Nozzle Measurements

1
2
3 .^»

ciicnnguujs&fr ^Sb
Facility Location: PQW^\ '

Source: (WW-f/i-1

Sample Location! (MU'""T

Probe^ ^•3, Cg^)Cp . ?^4 Heat Set

Post-Test Pitot Inspection ^no cliRUgei*p=:c!amaged)

PitotIARah!

inH20@mH20

Pre: Hi 0 @\S yost 0 @ ~7
Lo 0 @|fo 0 @ Q?

Operator ^ Support Q'H .(^.W P&
Temp era t it re) Ambien( (Tit)

ALT-011
StdTC(ID/°F) ?

Noxzle ^ 3£»S3 Oven Imp. Ou(M I - 510

5L Filter Heat Set

Moisture >^S7o Tdb Twb St(tckTC(?/°F) l-fe0 ^t-SL McferBox^ dH@ |,C1
Press,,Static(Psfat)~»0.'S' Press., Bar (Pb) '%o40

Cyclonic Plow Expected ? 1<J Ifycs, nvg. imll aagtc.

Continuity Ciicck (Qw [
.degrees

Meter

ILcakCItcck

PretcstiQ.Oj ( cfm ? inHg

post; 0. Q\ U cfm t(l? itlHs|
Tm-ene

Polnl
Nmnber

Snniplins
Time

iitin

(dt)

Cbcli
TiiHB

(Mlir)

Diy Gas Meter

Htdding
Cllfl
?i)

VelocIiyHend
in H2)
<dPs)

Orlfice Pressure

inH20
DESIRES

OnTlcc Prcssuro

H20
ACTUAL

<<iH)
op

fTs)
"F

(Tp)

OVEM
Fi!ter

°F

fTo)

1MP1NGHK.
Outlet

°F

(Ti)
Anib:

METER.
InWAve.

T
nta-in)

Amb;

METER
OlHlc!

•F

fTm.oul)
Anib:

Pwnp
VCCULU

inHg
(Pv)

te%,w? f(p& ^0 Sfo
J_£Q 85^34 1(0% 'SL A

4 ^?0:7'3o So.

Jk 'So
^E-r7^ M ^2.

riQ ^^ fotb .0&(? <0^ la ^
8(50

'"^
a^G.a/?^ M

810 %o7:T2& .Q9St iM >(0 ^.

^_ 8(^Lai9 0^ s& a.
830 &TC!>^03 -ofo

]^ m( ^
1^ m-to ^0 Sl
A & M ^

tt& lcto
°L w^ >ol4 OCef 60 Sa A

Mo

^

4

^

7
,NotesK
•^Shared fj!.i3.<AF[eici\Daia Sheets\Method &yu|elhod 5_v2.pdf
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Field Data Sheet
51

13585 NE WIiitalcer Way

Portland, OR 97230

^ Phone (503)255-5050

.Si'k' wwu Fv.\%>^K I7ax (503) 255-050S

Date t-f/^7/6
TestMcfliod ^6{
Concurrent Testing £ , 3A L^'^2^?

Run ff ^

:l!^ ^<o
, z^

Glass Nozzle Measurcmcnfs-

1 .^^T-l

2 ^$^_*

3 ^^-^^\V
w/^

Client: Q^is&^e-- d^SS
Facility Locfttion: ^or^^d/ <^^-

Source; f^^-v^e^ "'f~-f— •'

Sample Location; '3^'( ej\~

Probe 2.-)' (g/s)Cp /^^ HeatSet -

Post-TcstPitof Inspection (NC=JIO cliange, D=sd^inaged)

Pilot Lie Rate

inH20@fnH20

Pre; Hi Q @^ Post

Lo^@6. "r

Operator /WV Support PT . (T'J-/

Temperature, Ambient 7'^ CT")

Moisture 'L,y, Tdb - Twb

Press., Static (Pstat) Press., Bar (Pb)' "b^-.

Cyclonic Flow Expected ?,fvJ^ If yes, avg. null angle^

ALT-OU
std TC asrv) M^Y. '^

Staclt TC (m/°F) -Z-t / '^3'

Continuity C)tcclt/rtJor [
tiegrees

Nozzle ^A-5^' ^Z^^Qven Imp. Outlet ,-35'

Filter Heat Set
MeterBoxc2-7 dH@ I. ~h37 Y c9 .^^ ff

Mcfer

Leak Ciieelc

Pretest: c^. o0^ cftn ^

Post: cfm

inHg!

iiiHg!
Tmversf

Poinl
Number

Snmpliiig

mill

(dt)

CSoct:
Tifild

(24 hr)

DO-Gns Meter

Rending
Cilft

_(V">)

H^ ,W

Velocity Head
in HZ)

(dPi)

OiSfice Pressure
InH20

DESIRED

OtificuPretsu

H20
ACTUAL

(dti)
°F

?1
Amb:.„TSS

•F

QTp)

OVEN
Filter

°F

CTo)
Auii;

IMF1MGER
Oiiltct

•F

ffi)
Anib:

•s>G 5

METER-

inlet/Avg.
°F

(Tm-ut).

?s

METER
Oufet

•F

(Tm-uut)

Aillb^

1S_

Pump
Vncmim

inHs
(Pv)

to 7ff0 ^-r. ^ ,0^ ..II Li {^1 I ko ^T ^
Z.£> ^7.^ .ffl 11 , // d^ 41 ^z
^ ..of .(9h .\0 )^ M ^A i& te^
1^ 0 4-T-o . k^o .0^ /^ , 0(^ li^ t^A ^ k^
5^> wz.. •C>L •^ -^ 61S "^9

^ tff3> .10-? 0-9, 03 <^3 ^ ^a_ il ^Q&>'

W4 .6'^ ,<?6 a(, fS 21 ^
f2^ ^ .^9 •o3 ^b5' o.o5' US' ^3 7^ •?3

.1^ W . lo^ 05 .05° w 6'3 ^ ^
f^o rn ,<=^ ,<?^ .9^ ^ 6 1.^ 5 63 :^ ^t
1.^ 4^0 ,o^ ,^ (96 0- \^ &2 ±1 ^
^ (33 ^ . ^ll €>t ,.^ [20 €6 f^

^.'^ IS^. I ^ o5 ^F s •€ ^
^0 H^ .^.5 oU .^>G .^ 1^ ^ 6s-

^0 .^5 €>H .^ .06 ) 671 y^- ^e.? €s

^ W-.A^/ oU •o€ ..o6 ? (? ;'/

^5o m. ^ .05- ,0^5 0§) \w^ ^ s? 6& 6t/

ll ?,M ^n -o6 .^ t^6 5^ (£ ^
^ ^ 4^1 "°^> ^6 <5JT 5"^ ^_̂5° 6-5

^0 ^. fc< ^ 0^ o6 ^0 ^ £? 61
3;;^ ^3 . Wo ,o3> ^.1- €> \55 ^1 63
2>^ W .q 05' ^s ^ £?'^P^~ -£7 ^ (^ fe
^ ^& ,(ot0 ,0$ ..^6

r6S 63
^"^ <\°\^_f^ 0\5 0^ 116 65 ^L

h^^> ^^. 'm, 0 oi5 0-<3L v 5-; ^3
Notes:

BAShared fjlss\Fie?Data SheetsVMethod 5\Malhod 6^pDX-v1.pdF I ^1-1 HORIZON ENGINEERING 16-5702



Field Data Sheet
52

^ ^ 13585 NE Wliitalter Way

Portland, OK 97230

Phone (503) 255-5050
'^'w^'^^f Fax (503) 255-0505

Date £f/^/'/^
Test Method €>a(y [

ConciirrenfTc^ing $' ; /?sf[}-//^'^^-^i^<^-^^

RUB # "^ /

Glass Nozzlc Measurements

1
2

3

,^\0
.^.\0

.^^

.^%

Clicut: ^y\\^^_ Oi»^3<,
Facility Locntlon; VcM^-lo^y^f ) ^^

Source; \~-i /ir-/\Q-~cL£—T"

Snmplc Location; OU'^'UA"

Pfobc^-f (g/s)Cp <?^g HeiitSet <" °F

Post-Tcsf Pitot Inspection (NC-no cluingB, D=dainaged)

PUotLkRatc Pre; Hi a @^ Post nB @ —<

iuH20@inH20 La <S @6 —°^ @ ul

Operator MV^ Support

Temperature, Ambient "73

Moisture '^ 'y^,

Press.) Static (Pstat)

Tdb

VT.

(T»)

1 Press., Bar

O^L

'l\vb

(Pb) '2^ t

ALT-011
St(i TC (ID/°F) M^ ^4

Nozzle ^- ,^£? ^ Oven Imp. Outlet S5-

Filter Heat Set

Stack TC (IU/°F) '^- ^ 'f'3 Meter Box^dH@T?3?Y ^. ^^f ^ if

Cyclonic Flow Expected ? t^ff If yes, iivg. nulliinglc.

Continuity Check ^ or i
.degrees

Meter

ILenk Check

Protest: 0/&l3$'cfm <T inHgl

Post: •'— cfm -^ InHg

Travcssn

Puin!
Kuinbcf

Samplins
Tinra

(dt)

CSock
Time

(2+),r}

DiyGns Meter
itaxfine

wft
(Vnt)

VdodtyHond
tnH2)
(dPs)

Odficn Piesiuro

!nH20
DESIRED

Orifico Pressura

H20
ACTUAL

(dEI)
°F

?)
°F

ffp)

OVEN
FUlcr

•F

ffo)

IMPINGED
Onllct

°F

ffi)
Amb;

METEEl

infct/Avs.
•F

fTm-in)
;Amb:

METER
omici

°F

(TlU.(Klt)

:Anii>:

Pump
Vacuum

inHfi
(Pv)

^ s>6 ^-5 €> ^3^ 63.

^^ 5^o °»-s~'| <?3 ^^ .^s~ /5f9 ^6 ^ ^
H':^a 5aA . j^5 ,^3 ^ /^ ^ 65
k^ c^"s .8^' 0< ^\ .<% 6^ 65
&:cy 5<?J .<^t ^o5 ,^^ , 0 _?_ \s> ^ &i_ ^
5-^ ^ .&\lo <^ ,c?6"L ab /S1 5& &>5
"^ ^n ^ ^ ij .OL] . ^6^- . 0 (y ^ 65

5^ 5oy t^ip ,Q^ c9^ w ^ 5^ (o'Z b5
^ Ho S~\\ .0^ 5J 0 ^ 2^ 66 ^
5'^ sU .16 (A 5 og5 0<? i^> 5-t- M
c::0^ ^ .^5 •o^ .0^ ^ •=?-! w ^
6: \c> ~15_ ,£^ . s>^ 9. 4 137 5~h fe
€'^ 5'17- .^1 9(o '9 0, \ 0 la? <% <OL/

^ 5117 .^Tl Q5 .ff. o<a (o$ &3
c\ ^ 5^o . A3? ^4 ot> - o6 /5SL 5& ($-? ^?L|

£:^ SAi .^g ,^fc . o5 l6li ff^ 65 6^
1^•fy/ y^. \HO .^3, ,ptl(^ _, 0^ 5-^|6jr
^k> 5^ 4 . 3^o -°3 <^^\ }s_ .^_ ho ^

5^ .S^ •o5 0.-M -0<g ^ ST^I^ (S3
Ti^. ^t' . .t ,0^_ ^0 .€> 131 ^"6 6^ 63
-Mo s^ ,A3? 0& 0% 13^ 5-^ 6'^

_fc^ S^l ..o^ 0{Q ^°[ .IV ^ S5 u ^u
<sfw ^ %oL . ^6 ,,0$ 0^. ,0\ 5-^, ^

T̂sharec

^10 ~^^1 DP (/ /w
~G Cl Q? 1

&;A> ?3$ .31? 07 „ It // 1^1 5-^ ^ CJ

B:\Shared files\Fieid\Dala Stiset^Metfaod 5\Melho<J £^PDX-v1,pdf

^^-•^-^•ff--^ ^ ^
. 53A^6 ^ l.e^^- ^e<^K
S3^-~F5^J o.^^@ 5"
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53
Field Data Sheet

1358SNE\Yhita1tcrWay

Portland, OR 97230

Phone (563) 25S-5050
MONT P.O SE
wl wuurv'sttt'rlc^ Fax. (503) 255-0505

Bat. H/^/fA
Test Method 00^

Concurrent Testing 5" > (il!^<i;<S&<='

Run # "^

Glass Nozzte Mensuremeuts

1 .^\0
2

3
>^°

.w

Clicnfip^, ^j<s__ Gt<^

Facility Location: ^^-\^^ O^L.

Source: R/r^^<^c_^ 'T '•H-.

Snitiple Location: OV+'l^V-

Probc;/L (g/s)Cp ,.W^ Heat_Sri_

Post-Test Pitot Inspection (N0=no cliange, D=damaged)

PUotLkRafc

inH20@inH20

Pre: Hi (TI @^'Post

Lu^

Operator /^\V Support

Temperature, Ambient

Moisture 3 '-/. Tdb

mcTtt
[Ta)

Twb -""

Press,, Static (Fstat) / Press., Bar (Pb) ^0.1

Cyclonlc Flow Expected ?, JUo

Travccsc

Point
Numhr

t

2

3

4

1

&

7

s

?

10

11

12

13

[4

15

16

17

{,

.9

;0

:1

;2

•3

A

5

Sanpling
TEmo
niin

w

^
£̂fc_
^^><?

r-^

t̂^_
^c?

^.
^,-'^?

y.fQ

O^Jti?

0^
^ Ho

fo.^

}\'t0?

If; ^

l?
lj:Zp

'f:^

l/75b
^<yv

^;0

^^5
\^30

Clock
Time
(24 hr)

tt yes, avg. iinll nngle

Diy Gas Meter

Realms
wit

-(YU'L

537
55$

?yT
yiLL
ff't

^

5^.
3Y?
5$<5'.
'^5 i

552
55 J,
;55
5^6...

55 '8

%0
bG I
56 3
M^

~w
~%L

,^n
3.^H
.^71

AO^
.'^0

.-^2

.(,^1

.7^

.^7,

,037_

^'8

.SQ°1

.005
,5^7_

,(?/7
IS

W5Wr?

ŵ
L_

f^.
UT~,

J^-i

;2K-i.

\ 32
.00S

ALT-011
StdTCaD/°P) MV
StiiekTCaS/0!?)^-)

/-^

7T3
)or [

.degrees

Velocity Head
mH2)
(dps)

.03

M
.67
,^r7

.0-7

â^
.af,

,0^
..Of

^2-
.(??

,Q3
.0^

,0s?

7^5
.03

.03

o(9J

.03
,03

.05

.63
07
JL

Orifico Pressure

inBIO
DESIEtED

.01^

.1^7

ilLL
..///•

illL
- /// •

.0'7't

dK
,OZ-2

T^P
.0^^

.Wl
.0-W

, OH "i

^^'7

.0^1
,c"/'f

0^
.^VL
.o'-lf

,01ql

,OLH

•on
.01 Gl

Qffl_

OrificoPressiiT

mo
ACTUAL

(dii)

,05

.13
,-//'

,/1

,n

,//

A^_
,u

.03

.07

,0^

.£i5

/0?
.05
,a>f

-^
.^5

, 05

.05

^05
.05

.o~5

^o5
.^5

^E

'ozzte . f^s^ 6

iltcr

Ictcr BoO^ dH@

Meter

eakCliedt

STACK

(Ta)
nb:

35
^

J^

n

J?

^1\

).

1^1
?/

J^i
3i
32
J^l
2tf

23\
^
^

OVEN

Fillsr
•F

ffo)

z

I

I

31

Oven

\w

Imp. Outlt

Heat Set

PretesCO. <51*%5'

Post:

iMPJNQER.
Oullct

°F

(Ti)
\iab:

5L
5'7|
SG
5^
55
~w

2̂^.

&̂£-

56

ŵ
?T
y/_
5-5 \

5^_
51
56
5T
^5
5J

-Q_
5^

n

METEE
Ilikt/ATS

•F

fTm-m)

^llll):

^_
C'-t

^1
^"5

w
u
w
\ii
^
c>
hf
^7
^_
u
CJ
^.
[T
63

^
^
^L
^
^/
M
^̂

Y c9,

1-3JT
°I

m-6^
cfm £^ inH^

cfin
METER.

Outlet
•F

(Tm-niit)

l?lb:

6i
;^

w
f'^.

61
C6

13
^d
^L
n_
C3
r?T
73
^ I
^
tLl\
(?2

^Rl
5:M'T
^1

^
6^ I
63
f 3

iuHg
Tump

Vacuum

inHg

(Pr)

T
E

J_
I

_L

_L

z_
T
!_

J_
/
/

J_
i_

TL
/
7

_L

_(_

I
J_

_L
L

Notes:
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Field Data Sheet
54

13585 NEWhitaIter Way

Portland!, OR 97230

Plione (503)255-5050

'^ '^1 i\l^^ Fax (503) 2S5-OSOS

v^^/^//6
TestMetLutUy" ^^\

Concurrent Testing sy

Rim #3

Glass Nozzlc Measurements

1 .^ .
2
3

:^\0

,^

Client; &v?^c_G- }a-^

Facility Location: Po^-U^A- j ^-

Source: T^r^-6^- T^-

Sample Location: Oi/^-\e\'\—

Probe'L-) (g/s)Cp /^A'9 Heat Set BF

Pcst-TestPitof Inspection (NC==no change, D==dianaged)

Pitot Lit Rate

inH20@inH20

Pre: Hi ^ @ ^* post £? @^

Lo CT a ®6

-^

Opera for/.IV Suppmt P7: J/4
Tempera(nrC) Ambient _?

ALT-011
Stil TC qD/°F> 2--1 / ^

Nozzlc ^ (A£?<?^ °vcn Imp. Oudet } - S^"

Filter Heat Set

Moisture ~ML
Press., Static (Psfat)

Tdb - — Twb ^°

1 Press., Ear (Pb) W
Cyclonic Flow Expected ?)\/<? Ifyes. avg. null angle,

Tmvcrso

Point
Number

1

2

3

4

5

ft

7

a

9

10

11

12

13

u

15

16

17

1%

19

20

21

n

13

M

»

Satupting
Timo
nun

(dt)

U:t)

u^
\3 ^c?

\y^_
i^Ac?

1^_
n^
^ ^
1^4?
i^fo
i^.oto

t^
\H'¥

W So

^^
fcP ^
f^
T^L
L5.F^

iS'-So

]<a^

t.^-

amst;
TJBIO

(24 hr)

roe

Dry G^s M^<r

Reading
eufl

(Vm)

yyp .^/

^7^. U;
57.3 <?7J
^n ;^
y75,it?Li

^(,,.\w
5-77 .17 2
5'79 .^
^.O . (/3.?

^^1 .^/

9^ Ul
5 ^ . !7y.}

5^5. m
^ . (W
5^7 . 5 l7:l

St»ckTC(ID/°F)/W

Continuity Check /
..degrees

Velocity Head
inH2)
(dfa)

,03
,0">

.ff3
,6^3
~JL
.0!
,03
J^_
_^1_

^L_
cQA

.0?

.0^

.02

..ox.

.0^

Orifice Pressure

inH20
DESIRED

,OLI^

,t)H^
.OHt

.0^^
.oci^

.oy?
'OVf
,03^
.a^i

/) 3 3X-

,oW

At
,^-s

. }M
•^ ^

•?-3

or j.

OrificoPnsstiro

mo
ACTUAL

(dH)

/ 05

. D ^

. os

.0^

./)S

.05
~0^

.03
^03

. <^J

.0^

.OS

..<3?

.f)^
.(93

.OJ

Meter Box^

Meter

LtCnIc Check
STACK

ffs}
unb:

'^71
\w\
DJ
i'^\

1^
hUl
Ml
^5\
•).'

Q^l

1^1
AJ
[1L
in
'£

§

(?N
CT

?L

1^3^
Protest;,

Post; .

IMPINGER
Oullet

°F

fTi)
\ttlb:

?2
5^
•$'2

5Z
1L
52_
51
^6
57
^T
fs>
5?

^_
(^0
GO
'57|

\s^
UL

METER
Inht/Avg

°F

(Tm-m)

\mb:

(.'^

IL
C'0

s
6E
^
~̂J~3

^5
^_
^t
3:
^

1̂7
u

y o.W^f
cfm J?" inHf

cfm

METER
OnHel
T

fTm-ont)
\m1>:

c,^
6t
TT}
id
IL
f^_
Cl
62~

w
1£[
5^1
65]
^_

Â_lM

inHs
Pump

VDcmim

InHg

(Pv)

1
T~

_!_

I
1_T
T

_LT
J_

J_
-)

1_
z
_L

Notes;
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Sample Recovery / Moisture Catch

BULLSEYE GLASS
GLASS FURNACE T7 -INLET
PORTLAND OR

55

26-Apr-16

JTFJH,JL,BC,BS,PB,CH

0061
Definiiions

Impingcr Contents

Symbol

impinger, Contents,Condensate & Rinse
Impinger, Contents & Condensate

spg (g/ml) Impinger

Sitica Gel Impinger

Total Moisture Gain
Vie

General Remarks

1.025 0.5M KOH (0.5N)
1.0016 0.1NHN03

Condensate

0.5MKOH(0.5N)
0.1 HN03

Sample Correction Volume
Sample sent to lab
Sample received by tab
DifF

Fmai weight
Initial weight

Gain

Condensaie + Silica Get gain .
Net Moisture Gain
Net Moisture Gain

Sampie Appearance
Container Marked
pH ofCondensate

Units

g
g
g

ml
ml

g

ml
nil
ml
ml
ml

s
g
g
g

g
ml
ml

Run la

606.20
366.00
104.70
300.00

0.00
"46.20

300.00
239.81
534.34
489.27
500.00

2.2%

1,431.00
1,381.00

23.00

73.00

26.80
26.85

clear

yes
9.00

Run Ib

578.00
385.00
104.20
300.00

0.00
-26.70

309.00
192.69
488.29
462.24
460.00
-0.5%

765.00
745.00

i.70
21.70

-5.00

0.00

clear

yes
9.00

Run 1c

593.00
400.09
104.80
300.00

0.00
-12.30

300.00
192.69
488.29
476.29
485.00

1.8%

941.00
926.40

5.50
20.10

7.80
7.81

34.66

ciear

yes
9.50

Run 2

588.00
450.00
105.00
300.00

0.00
37.50

300.00
137.78
434.63
471,22
480.00

1.9%

830.00
797.00

4.40
37.40

74.90
75.04

Itgrn

yes
9.50

MEW
Run 3

656.00
453.20
104.00
300.00

0.00
41,70

300.00
202.47
497.85
538.54
545.00

1.2%

904.00
881.00
34.90

57.90

99.60

99.78

itgm

yes
9.50

HORIZON ENGINEERING 16-5702



CLUALITY

13S83 NE Whitaker Way
Portland, OR 07230

^ Phone (503) 25S-5050
fax(503) 255-OS05

SERVICES vww.monttose-env.com

/\A^^ 006±
Client \^ll5^</e

Facility Location: ^r+Lnif OP.

Operator: <-yF^ 5^4

Sample Recovery Work^eet

Date: 7/^ V/^7///
T

Source: (,^ F^w^e T7

SampSe Location; ^^

Balance Calibration (1000, 500, 200 g)

Need one per each 3-run test

Tolerance must be within ± 1.0%

m / Uqq i ZOO

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

14^.
1(}^L
^^€>

IMPINGER CONTENTS ^^ ^ RUN 1 0
Container, condensate & rinse, grams '/rTY ^c>c., ^

Container & condensate, grams

Empty container, grams

Initial volume, ml

Initial contents

Initial concentration

Net water gain, ml

Condensate appearance

Level marked on container .

pH of condensate

Rinsed with

.^^J K-oH-

Cj.^ M

RUN -2^b

^n
^5
10^.t
^06

t^b'H

0 ^ M

Oleeor c-l,&£\r

? °L

b:L 1^0 / 6., ^V ?WO-,
z

w 4/.0; -^/'^^

KA^)3. /^96~

1'^^sry^ 7^

A7/ 520 G^ ^520-7^
7 Q I w

^

RUN 3jC
^•^

_^ 00
I 0 Ll. ^

3.0 o

KO^
o. <r/v^

y" U.^r

^
-9,?'

^

w/
^20 ^ y

TOTAL MOISTURE GAIN
Impingers and silica gel, grams

FILTERS
Front filter number

Front filter appearance

Back filter number

Shared fites\Field\Data Sheets\Sample Recovery\Sampie Recovsry^PDX-vl .pdf ^J?7
^/Z7
^:f7- o'^[y7 c?9,^'? '

..e 10 ^/^^ e'Oil^

HORIZON ENGINEERING 16-5702



laSBSNEWhitakerWay
Portland, OS 97230
Phone (503) 255-50SO

AIR Q. UAL 1 TY S ER.V1 C ES SSnS SLm

Client: ]}c^(^^y^
Facility Location: ^pf/^//

' ^ c

Sample Recovery Worksheet

Date: ^/^ - J-A^

Source: J_^_

Operator: cT7=^ '3~~t~^ Sample Location: 3^^ f^ 'f"

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

Need one per each 3-run test <?^^ „ /V^<? / ^^

IMPINGER CONTENTS \
Container, condensate 81 rinse, grams \

Container & condensate, grams

Empty container, grams

Initial volume, ml

Initial contents

Initial concentration

Net water gain, ml

Condensate appearance

Level marked on container

pH of condensate

Rinsed with

Solvent Name and Lot No.

Solvent Name and Lot No.

RUN 1

z

SILICA GEL (w/impinger, top off)

Final weight, grams

Initial weight, grams

Net gain, grams

TOTAL IV101STURE GAIN
Impingers and silica gel, grams

FILTERS
Front filter number

Front filter appearance

Back filter number

Shared ()les\Fie!cf\Data Sheets\Sampie Recoyejy\Samp!e Recovsry_PDX-v1 .pdf

^Jo
'5F 529 ;
^•n

^

RUN 2

5^_
_y^
w^
^00
/<6>W

0.^ M

jj^hi d^n 'h'^r

-1^-

? ^.o/to?"
^T ^^: 21 It
lU/r}\

RUNS

J^L
^S.2

!0 Lf

5o^

1<6U
o^yy\

lb^~^(ee-^

^.T

-^_

ŵ
20527

A^

^^e ^/^ v^f W.A^.
or.'^-'io.^ w-v-.w-^'

io i/^v, ^y'-'

HORIZON ENGINEERING 16-5702



Sample Recovery / Moisture Catch

BULLSEYE
GLASS FURNACE T7 -OUTLET
PORTLAND OR

58

28-Apr-16

JTF,JH,JL,BC,BS,PB,CH

MEW
Definitions
Impinger Contents

spg (g/ml)
1.025

1.0016

SiHcaGef Impinger

Total Moisture Gain
vie

General Remarks

Symbol

Impinger, Contents,Condensate & Rinse

Impinger, Contents & Condensate

Impinger
0.5M KOH (0.5N)
0.1 N HN03
Condensate

0.5M KOH (0.5N)
0.1 HN03
Sample Correction Volume

Sample sent to lab
Sample received by lab
Diff

Final weight
Initial weight

Gain

Condensate + Silica Gel gain
Net Moisture Gain

Sample Appearance
Container Marked
pH ofCondensate

Units

g
g
g

ml
ml

g

ml
ml
ml
ml
ml

g
g

g

g
ml

Run 3

596.00
423.00
105.00
300.00

0.00

10.50

300.00
172.72
468.78
479.02
485.00

1.2%

759.00
736.00

23.00

33.50
33.56

clear

yes

9.50

HORIZON ENGINEERING 16-5702



13585 ME Whitaker Way
Portiand, Oil &7230
Phone <S03)255-50SO

AIR QJJA L J T Y S ERVI C£ 5 S2t2SScon,

Client: B^t^</^

Facility Location: P/^ ^^,6 P-

Operator: "S^

c>^(& \
59

Sample Recovery Worksheet

Date: ^^//
Source: fi^s^ F^ai.e T

Sample Location: 0^\p^

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

IIV1PINGER CONTENTS
Container, condensate & rinse, grams

Container & condensate, grams

Empty container, grams

Initial volume, ml

Initial contents

initial concentration

Net water gain, ml

Condensate appearance

Level marked on container

pH of condensate

Rinsed with

Solvent Name and Lot No.

Solvent Name and Lot No.

SILICA GEL (w/impinger, top off)

Finai weight, grams

Initial weight, grams

Net gain, grams

Tolerance must be within ± 1,0%

cf99 - i Wf / ^5-r^^
^0

^UN1 RUN 2

520 520

RUNS
5.

^/ZJ
/0<?

3^_^.

KoH
6.< /M

^ led•Qr

\^

?,

RT^o/ fhW
DT^O-'^^

^Am:/^

7Sf
^0 75£

TOTAL MOISTURE GAIN
!mpingers and silica gel, grams

FILTERS
Front filter number

Front filter appearance

Back filter number

Shared flles\FieId^DataShee!s\SafnpleRecove(y\SampleRecovery^PDX-v1.pdf

A^A-

^r^(3 ^v/A/7.
b'i/o-^f: f0

HORIZON ENGINEERING 16-^7S2) .



Blank Corrections 60

BULLSEYE GLASS
GLASS RJRNACE T7

Apr 26-28, 2016
JTF,JH,JL,BC,BS,PB,CI

mew

INLET

1A

1B

1C

2

3

OUTLET

3

INLET

1A

1B

1C

2

3

OUTLET

3

FILTER
0.1NHN03
KOH

FILTER
0.1NHN03
KOH

FILTER
0.1 N HN03
KOH

FILTER
0.1 N HN03
KOH

FILTER
0.1NHN03
KOH

FILTER
0.1NHN03
KOH

KOH

KOH

KOH

KOH

KOH

KOH

RESULTS

ml

250
250
500

250
250
460

250
250
485

250
250
480

250
250
545

ml

250
250
485

RESULTS

ml

500

460

485

480

545

ml

485

ug/L

32.4

45.S

107C

82
16.7

54S

35.1

18.3

199C

33.6

8.04

2020

36.9

2.74

790

ug/L

26.1

1.1

198

ug/L

1040

559

2050

2160

790

ug^L

205

BLANK
CORRECTED

TOTAL CHROME

ml

250
250
790

250
250
790

250
250
790

250
250
790

250
250
790

ml

250
250
790

BLANK

ug/L ug

0 8.10

0 11.45
0.843 534.33

0 20.50
0 4.18

0.843 251.87

0 8.78
0 4.58

0.843 964.48

0 8.40

0 2.01
0.843 968.93

0 9.23

0 0.69
0.843 429.88

ug/L ug

0 6.53
0 0.28

0.843 95.36

RESULTS

mg

0.0081
0.0115
0.5343

0.0205
0.0042
0.2519

0.0088
0.0046
0.9645

0.0084
0.0020
0.9689

0.0092
0.0007
0.4299

mg

0.0065
0.0003
0.0954

CORRECTED

HEXAVALENT CHROME

ml

790

790

790

790

790

ml

790

ug/L ug

0.843 519.33

0.843 256.47

0.843 993.58

0,843 1,036,13

0.843 429.88

ug/L ug

0.843 98.76

RESULTS

mg

0.5193

0.2565

0.9936

1.0361

0.4299

mg

0.0988

TOTAL

mg

0.5539

0.2765

0.9778

TOTAL

mg

0.5193

0.2565

0.9936

TOTAL

mg

1.8083

0.9793

0.4398

mg

0.1022

TOTAL

mg

1.7694

1.0361

0.4299

mg

0.0988

HORIZON ENGINEERING 16-5702
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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

HORIZON ENGINEERING 16-5702
Report # 16- Page 1 of 13



62

CHESTER LabNet
12242 SW Garden Place <* Tigard. OR 97223-8246 <* USA

Telephone 503-624-2183 *:* Fax 503-624-2653 *;» www.chesterlab.net

Date: May 5, 2016

Client:

Client Number:

Report Number:

Sample Description:

Sample Numbers:

Case Narrative

General Information

Horizon Engineering

H007

16-271

Impinger Trains

16-S425-14-S447

Analytes:

Analytical Protocols:

Analytical Notes;

QA/QC Review:

Comments:

Disclaimer:

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 per EPA
method 29 and taken to 250 mL prior to analysis by ICP. Results have not been
blank 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
m this package is complete and meets or exceeds the minimum requirements for
acceptability.

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

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.

^A7/£.
Project Manager
Paul Duda

Date

HORIZON ENGINEERING 16-5702
Report # 16- Page 2 of 13



Client: H007 - Horizon Engineering
Report Number: 16-271 63

Lab £D:
Client ID:
Site:
Sample Date:

16-S425
1A Teflon Filter Inlet
Bullseye Glass
4/27/16

Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

32.4 0.500

pg/sample
Cone. MDL

8.11 0.125

Lab ID:
Client ID;
Site:
Sample Date;

16-S426
1A HN03 Rinse Inlet
Bullseye Glass
^,27/16

Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

45.8 0.500

pg/sample
Cone. MDL

11.5 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-S427
1A KOH Imp Iniet
Bullseye Glass
4/27/16

Sample Volume: 500. mL

Analyte

Cr VI
Total Cr

pg/L
Cone. MDL

1040
1070

0.020
0.500

pg/sample
Cone. MDL

518.
536.

0.010
0.250

Lab ID: 16-S428
Client ID: 1B Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

82.0 0.500

^g/sample
Cone, MDL

20.5 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-S429
1B HN03 Rinse Inlet
Bullseye Glass
4/27/16

Sample Volume: 250. raL

Analyte

Total Cr

pg/L
Cone. MDL

16.7 0.500

pg/sample
Cone. MDL

4.17 0.125

Analysis performed by: CHESTER LabNel
12242 SW Garden Place • Tigard, OR 97223 * (503) 624-2183 • www.chesterlab.net

HORIZON ENGINEERING 16-5702
Report ff 16- Page 3 of 13



Client: H007 - Horizon Engineering
Report Number: 16-271 64

Lab ID:
Client ID:
Site:
Sample Date:

16-S430
1B KOH Imp Inlet
Bullseye Glass
4/27/16

Sample Volume: 460. mL

Analyte

Cr VI
Total Cr

pg/L
Cone. MDL

559.
549.

0.020
0.500

pg/sample
Cone. MDL

257.

253.
0.009
0.230

Lab ID:
Client ID:
Site:
Sample Date:

16-S431
1C TerElon Filter Inlet
Bullseye Glass
4/27/16

Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

35.1 0.500

^ag/sample
Cone. MDL

8.78 0.125

Lab ID;
Client ID:
Site:
Sample Date:

16-3432
1C HN03 Rinse Inlet
Bullseye Glass

4/27/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

18.3 0.500

pg/sample
Cone. MDL

4.57 0.125

Lab ID:
Client ID;
Site:
Sample Date;

Sample Volume

Anaiyte

Cr VI
Total Cr

16-S433
1C KOH Imp Inlet
Bullseye Glass
4/27/16

485. mL

pg/L
Cone. MDL

2050
1990

0.020
0.500

}ig/sample
Cone. MDL

994.
964.

0.010
0.242

Lab ID:
Client ID:
Site:
Sample Date:

Sample Volume

Analyte

Total Cr

16-S434
2 Teflon Filter Inlet
Bulls eye Glass

4/28/16
250. mL

pg/L
Cone. MDL

33.6 0.500

pg/sample
Cone. MDL

8.39 0.125

Analysis performed by; CHESTER LahNet
12242 SW Garden Place + Tigard, OR 97223 + (503) 624-2183 4 www.chesterlab.net

HORIZON ENGINEERING 16-5702
Report # 16- Page 4 of 13



Client: H007 - Horizon Engineering
Report Number: 16-271 65

Lab ID:
Client ID:
Site:
Sample Date:

16-S435
2 HN03 Rinse Inlet
Bulls eye Glass

4/28/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

8.04 0.500

pg/sample
Cone. MDL

2.01 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-S436
2 KOH Imp Inlet
Bullseye Glass

4/28/16
Sample Volume: 480. mL

Analyte

Cr VI
Total Cr

pg/L
Cone. MDL

2160
2020

0.020
0.500

pg/sample
Cone. MDL

1/030
972.

0.010
0.240

Lab ID:
Client ID:
Site:
Sample Date:
Sample Volume

Analyte

Total Cr

16-S437
3 Teflon Filter Inlet
Buliseye Glass
4/29/16

250. mL

pg/L
Cone. MDL

36.9 0.500

pg/sample
Cone. MDL

9.22 0.125

Lab ID:
Client ID:
Site:
Sample Date:
Sample Volume

Analyte

Total Cr

16-S438
3 HN03 Rinse Inlet
Bullseye Glass
4/29/16

250. mL

pg/L
Cone. MDL

2.74 0.500

pg/sample
Cone. MDL

0.684 0.125

Lab ID:
Client ID:
Site:
Sample Date:

Analyte

Cr VI
Total Cr

16-S439
3 KOH Imp Inlet
Buliseye Glass
4/29/16

Sample Volume; 545. mL

pg/L
Cone. MDL

790.

790.
0.020
0.500

pg/sample
Cone. MDL

431.

431.
0.011
0.272

Analysis performed by: CHESTER LctbNet
12242 SW Garden Place • Tigard, OR 97223 + (503) 624-2183 * www.chesteriab.n6t

HORIZON ENGINEERING 16-5702
Report # 16- Page 5 of 13



Client: H007 - Horizon Engineering
Report Number; 16-271 66

Lab ID:
Client ID:
Site:
Sample Date;

16-3440
3 Teflon Filter Outlet
Builseye Glass

4/29/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

26.1 0.500

pg/sample
Cone. MDL

6.52 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-S441
3 HN03 Rinse Outlet
Builseye Glass
4/29/16

Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

1.10 0.500

•\ig/ sample
Cone. MDL

0.276 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-S442
3 KOH Imp Outlet
Bulls eye Glass
4/29/16

Sample Volume; 485. mL

Analyte

Cr VI
Total Cr

pg/L
Cone. MDL

205.
198.

0.020
0.500

pg/sample
Cone. MDL

99.4

95.8
0.010
0.242

Lab ID:
Client ID:
Site:
Sample Date:

16-S443
Filter Blank #1
Bullseye Glass
4/28/16

Sample Volume: 250. mL

Analyte

Total Cr

^g/L
Cone. MDL

< MDL 0.500

pg/sample
Cone. MDL

< MDL 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-3444
Filter Blank #2
Bullseye Glass
4/28/16

Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

< MDL 0.500

pg/sample
Cone. MDL

< MDL 0.125

Analysis performed by: CHESTER LabNet
12242 SW Garden Place 4 Tigard, OR 97223 • (503) 624-2183 • www.chestertab.net

HORiZON ENGINEERING 1G-5702
Report # 16- Page 6 of 13



Client: H007 - Horizon Engineering
Report Number: 16-271 67

Lab ID:
Client ID:
Site:
Sample Date;

16-3445
H20 Blank
Bulls eye Glass

4/28/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

< MDL 0.500

pg/sample
Cone. MDL

< MDL 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-S446
0.IN HN03 Blank
Bulls eye Glass

4/28/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

< MDL 0.500

pg/sample
Cone. MDL

< MDL 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-S447
KOH Blank
Bullseye Glass

4/28/16
Sample Volume: 790. mL

Analyte

Cr VI
Total Cr

pg/L
Cone. MDL

1.06
0.843

0.020
0.500

pg/sample
Cone. MDL

0.837
0.666

0.016

0.395

Analysis performed by: CHESTER LabNet
12242 SW Garden Place 4 Tigard, OR 97223 4 (503) 624-2183 + www.chesteriab.net

HORIZON ENGINEERING 16-5702
Report # 16- Page 7 of 13



68
QA/QC Report

Client Name:
Project Number:
Analytical Techniqne
Sample Description:
Reporfc Number:

Horizon Engineering
H007
ICP - Opfcima 8300
SW-846 0061 filter and probe rinse
16-271

Blank Data

Analyte

Cr
Cr
Cr
Cr
Cr

Sample
£D

ICB
Prep B1k
CCB
CCB
CCB

Measured
Cone. /-ig/L

< MDL
< MDL
< MDL
< MDL
< MDL

MDL
Cone. ^g/L

0.500
0.500
0.500
0.500
0.500

*; Method Blank concenfcrafcion in ^g/£ilter

CaIiJbration QC

Analyfce

Cr
Cr
Cr
Cr
Cr
Cr

Sample
ID

ICV
CRI
ccv
ccv
GCV
ccv

Standard
Cone. /xg/L

2500
2.50
2500
2500
2500
2500

Measured
Cone. /-tg/L

2510
2. 74
2420
2450
2380
2320

Percent
Recovery

100.3
109.6
96.7
98.0
95.4
92.8

CRI Limits; 70% ~ 130% Recovery

Replica.te Data

Analyte

Cr
Gr
Gr
Cr

Sample
ID

16-S425
16-S426
16-S440
16-S441

Sample
Cone. ^tg/L

32.45
45.84
26.07
1.105

Replicate
Cone. ^g/L

34.73
45.12
26.78
0.820

RPD

6.79
1.58
2.69
29.6 #

RPD = {(sample-replicafce)/ [ (sample+replicafce}/2]}xl00
N/C! RPD is nofc calculated when sample or replicate is below deLecbion limit.
#; per EPA CLP protocol, control limits do not apply if sample and/or

replicate concentration is less than 5x the detection limit:

I>aJboratory Control Sample/Matrix Post Spike Ana.lysis

Analyfce

Cr
Cr
Cr
Cr

Sample
ID

16-S428
16-S429
16-S440
16-S441

Sample
Cone. /^g/L

82.05
16.68
26.07
1.105

Spike
Cone . /ig/L

2451.
2374.
2461.
2376.

Spike
Amount ^g/L

2500.
2500.
2500.
2500.

Percent
Recovery

94.8
94.3
97.4
95.0

Percent Recovery a (spike - sample)/spike amounb*100

*; per EPA CLP profcocol, confcrol limits do not apply if spike
concentration is less fchan 25^ of the sample concentrafcion

QA'/QC Limits
Cont.Lziu.LJig Ca.libra.tlon:
Duplicates: 20% RPD

± 10i

Report # 16-

LCS: ±20^
Splkea: ± 25%

HORIZON ENGINEERING 16-5702
Page 8 of 13
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QA/QC Report

Client Name:
Project Number:
Analytical Technique
Sample Description:
Report Number:

Horizon Engineering
H007
IC-PCR
SW-846 Method 0061 Impinger Catch
16-271

Blank Data

Analyfce

Cr VI
Cr VI

Sample
ID

ICB
CCB

Measured
Cone. ^g/L

< MDL
< MDL

MDL
Cone. ^ig/L

0.020
0.020

*; Method Blank concentration in /ig/£Uter

Calibration QC

Analyte

Cr VI
Cr VI

Sample
ID

ICV
ccv

Standard
Cone. /-tg/L

3-.00

1.00

Measured
Cone. ^g/L

0.98
0.95

Percent
Recovery

97.9
95.2

Duplicate Data

Analyte

Cr VI

Sample
ID

16-S427

Sample
Cone. /xg/L

1040

Replicate
Cone. ^g/L

1010

RPD

2.64

KPD c {(sample-dupliGat;e}/[(sample+duplicafce}/2] }xl00
N/C: RPD is nofc calculated when- sample or duplicate is below detection limit
ft: per EPA CLP protocol, control Umifcs do nob apply if sample and/or

duplicafce concentration is less fchan 5x bhe debecbion IJLmit

Laboratory Control Sample/Matrix Spike Analysis

Analyte

Cr VI

Sample
ID

16-S439

Sample
Cone. Jtg/L

790.

Spike
Cone. /Ag/L

1810

Spike
Amount ^.g/L

1000

Percent
Recovery

102.

*; per EPA CLP protocol, control limits do nofc apply if spike
concenfcrafcion is less than 25% of the sample concentration

QA/QC Limits
continuing Calibration: ± 10%-
Replica.tes: ± 20% RPD

Report S 16-

LCS: ± 20%-
Post Spikes: ± 25%

HORIZON ENGINEERING 16-5702
Page 9 of 13
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Client Name:
Project Number:
Analytical Technique
Sample Description:
Report Number:

QA/QC Report

Horizon Engineering
H007
TCP - Optima 8300
SW-846 Method 0061 Impinger Catch
16-271

Blank Data

Analyte

Cr
Gr

Sample
ID

ICB
CCB

Measured
Cone. ^g/L

< MDL
< MDL

MDL
Cone. ^g/L

0.500
0.500

*: Method Slank concentration in ^g/filter

Callbratlon QC

Analyfce

Cr
Cr
Cr

Sample
ID

ICV
CRI
ccv

Standard
Gone. ^g/L

2500
2.50
2500

Measured
Cone. /A9/L

2480
2.55
2510

Percent
Recovery

99.4
102.2
100.5

CRI Limits! 70^; - 130S Recovery

Duplicate Data.

Analyfce

Cr

Sample
zb

16-S427

Sample
Cone. ^g"/L

1071.

Duplicate
Cone. y.<3/li

1075.

RPD

0.37

RPD = {(sample-duplicabe)/[(sample+duplicate)/2]}xl00
N/C; RPD is not calculated when sample or duplicate is belov/ detecfcion limit
#: per EPA CLP profcocol, control limits do not apply i£ sample and/or

duplicate concentration is less than 5x the detection limit

Laboratory Control Sample/Ma.trix Spike Analysis

Analyte

Cr

Sample
ID

16-S430

Sample
Gone. ^g/L

549.3

Spike
Cone. ^g/L

2821.

Spike
Amount ^g/L

2500.

Percent
Recovery

90.9

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

QA/QC Liinlta
Continu.lng Ca.libra.tlon:
Duplicates: 20% RPD

± 10%

Report # 16-

LCS: ±20%
Spikes: + 25\

HORIZON ENGINEERING 16-5702
Page 10 of 13
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CHESTER LABNET
SOURCE SAMPLE RECEIPT CHECKLIST

Client ^tl^i.ftP'-

y Runs (o ^- ^\V^S

Date

Report #

y^(n.

Custody Seals Inspected, If Present

Chain-of-Custody Form inspected

CoC present with samples?

CoC indicate analyticai methodology to be used? (eg M29 etc)

CoC indicate if compliance testing? [esp. M26)

M26 samples have Thlosulfate added in field?

IV129 indicate FH/BH separate or combined?

Has Form Been Signed?

Have Date and Time Custody Released Been Noted on Form?

All Sample Containers Inspected

Does Number of Samples Match Number on CoC Form?

Do Al! Sampie ID Numbers Match Those on the CoC Form?

Did client mark sample volumes prior to shipment?

if required by method, did client vent samples prior to shipment?

Are the Sample Containers Intact?

Are signs of leakage present?

Chain-of-Custody Form Signed and Dated by CLN

Corrective Actions

Client Contacted Due to Mismatching Sample ID Numbers

Client Contacted Due to Broken Sample Containers)

Cilent Contacted Due to Leaking Sample ContaEner(s)

Client contacted for verification of methodology?

Corrective Actions Documented?

Corrective Actions Accomplished?

ilA-

1^

^
t^-"

m^M
(JA
f^A

'̂^

^
^
^

M̂^^
^

vz
z

z

Items marked II sliall be addressed firior to any analytical work being started.

Hems marked * sh^llbe noted in case narrative upon reporting of results to client.

Signed

Notes

HORIZON ENGINEERING 16-5702
Report ff16- Page 11 of 13



ft? - Z.^-1

Company Name
•^ t7r-^r> ^r^.

Contact

W^^-ib W-^-e.b
E-Mail Address

^ "r-C v~^^<A^^>^/c/Yor^-r,3^Q.-

Phone

bO^-ZS^-SQ^
Fax

Lr\\J,03'n

Report Address
1,3535 ^^- ^w^-^e — *^J^^

CJty
Pc* -^\(^^

Zip
CV7 ^0

Billing Address

City

P0#

State Zip

Project
s-'noz-^.to^e^

CHESTER LahNet
12242 SW Garden Place
Tigard, OR 97223
(503)624-2183
Fax (503) 624-2653
cin@chesteriab.net

CHAIN-OF-CUSTODY RECORD

^

LabNet
ID

Field
Sample ID

Site Sample
Date

Volume
_(m3)_

Particle
Size

Analysis Requested

Page ,„ / of,

Turn Around Time
D/Standard
^ Rush t^P

Specify

Remarks

\^^ \^, ^c\^^\^\^\,^^ ^7//(

4^ V^ WO-, ^r-^> \^€^-

^1^
1\?\ fc^ \fftft, \^\<^r ^

4^,^,^ ^bC^^^^ \^\\1£-t~. ^ Y. s \̂£S
U^,Wil<33|

<^<^<6&

\oC^^e^\^ \^->r- s~y
\^

-<. 2>5. \e^
zC^v^^^ \^\<?^ /<1 ^ ~^s <:T(T^C^S

U34.SS.^ .5 l^.TC ^ Ue^ ^Y3 "b ^-fi-^ples

Ll^^),MU\1til^/ -^ { £»r<.
t.^.

'Ou^\^ ^?/^ ^ S&»T^\^S
K,-y^ H.-LC? b\^i- ^fe/ll

ss^fc- i^ A^ %\^^
S^T K^A &^,kJ ii[%l&

^^. ^~
'p^^''-.-..............•i^...'^..'^-.rn'.1PL'^>

^\\ s^ ^\^r ^^'^— ^/^) z2. a^ "LJtfcVi

Reiinquis^ief^By: (Signature Date/Time^^^^^iinquished B?: (Signature) Date/Time

'6f^^^u /s:i^
R^S^ed, By^ianature) Date/TimeR1SS3T °S ^

Notes:

r'ipA
T^^a.1 'S?C/^,plt':s '

t

00 (sl \^^ ^

~Nl

N3

~>o^/n p S-^-^ •Vbr" c^ ^
~r^\^\ Or-
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RAW DATA

Available upon request

HORIZON ENGINEERING 16-5702
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74
Traverse Point Locations

BULLSEYE GLASS
GLASS FURNACE T7 -1NLET
PORTLAND OR
EPA1

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

MEW

Outer Circumference

Wall thickness

INSIDE of FAR WALL
to OUTSIDE ofNipple

TNSIDE of NEAR WALL
to OUTSmE ofNipple

STACK WALL to
to OUTSIDE ofNipple

DOWNstream Disturb

UPstream Disturb
Inner Diameter

Area

DOWNstream Ratio
UPstream Ratio

Minimum #Pts (Particulate)
Minimum #Pts/Diameter

Co
t

F

N

N-t

A
B
Ds
As
A/Ds
B/Ds

Minimum #Pts (NON-Particulate)

Minimum #Pts/Diameter
Actual Points per Diameter
Actual Points Used

Trav

Pt
#No

1
2
3
4
5
6
7
8
9
10
11
12

Fract
StkID

-(0-

2.13%
6.70%

11.81%
17.73%
25.00%

35.57%
64.43%
75.00%
82.27%
88.19%
93.30%
97.87%

in

in

in

in

in

in

in

in

sqm

Stack Actual
ID Points

(Ds) (Dsxi)

12.0

12.0

12.0

12.0
12.0

12.0
12.0
12.0

12.0
12.0
12.0

12.0

13.75

1.75

40.0

30.0
12

113.1

3.33
2.50

24
12
16

8
12

0.3

0.8

1.4

2.1

3.0

4.3

7.7

9.0

9.9

10.6
11.2
11.7

A

B

Nearest

8ths
(TP)

0.25

0.75

1.375
2.125

3
4.25
7.75

9
9.875

10.625

11.25
11.75

Down Stream

^

Ds
F

/\\

Up Stream

Adjusted
Points

(TP)

0.5

0.75
1.375
2.125

3
4.25

7.75
9

9.875
10.625

11.25
11.5

_^/iNJT^I
^\

1^

^—Distui

Traverse

Points
(TP+N)

2.25

2.5

3.125
3.875

4.75

6
9.5

10.75
11.625
12.375

13
13.25

rbance

rbance

Co

Traverse

Points

a

(TP+N)

2
2
3
3
4
6
9

10
n
12
13
13

1
1
1
7
3

1
3
5
3

1

/
/
/
/
/

/
/
/
/

/

-J

4
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13585 ME WMtaker Way
Poitiand, OR 97230
Phone (503)255-5050

AIR Q_U A L 1 T Y SERVICES ^St2S£Scom

Client: 1U/<^ Gl^
Source: Pyf'^s' Fnrwr^ T"^~

Date: ^/7 (.//(> .

EPA METHOD 1
TRAVERSE POINT LOCATIONS

Facility Location: Wt-^i i

Traverse
Point
Number

1

2

3

4

5

6

7

8

9

10

11

12

Traverse Point
Location
(inches)

^
T̂S:

M̂ ^
A_"^

~ww
1/^f
\z'yi

_ll_
15-^

Sample Location: 3^ \t I'
Initials: cryi

Duct Dimensions and Port Locations

^;/n

_h-

Inside of far wall to outside of nippie, F ^ H^ }y\

Inside of near wail to outside of nipple, N

Nearest downstream disturbance, A

Nearest upstream disturbance, B

Circular: Inside Diameter, F-N J2//'^

Rectangutar: Width M^ Depth,

ri21.

Rectangular Equiv. Diameter: (2*W*D)/(W+D) /^

Number of Ports: '2-

Duct characteristics:

Construction: ^ie^V PVC Fiberglas Other.

Shape<CirculjEfr Rectanguiaj^Eiiiptical

Orientation: Vertical (Horizontj^ Diagonal (- angle:

Flow straighteners: Yes ( No'

Stack Extension: Yes

No

-°)

Cydonic Flow Expected: Yes ( No,

Cyclonic Flow Measured & Documented i^Yes

Average Null Angle <20°^es) No N/A
^

Meets EPA M-1 Criteria Ye^ No (If "No", explain why)

Test port sketch or comments
0*0 ',

ja-

-^ Q

T3"

fr^ J/)/^
G^)__

±T3L

0

^
J

I

p^ ^^t

Shared fl!es\F!e!d\DaiaShee!s\Method-)\M9lhod1_PDX-v1.pcif

HORiZON ENGINEERING 16-5702
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Traverse Point Locations

BULLSEYE
GLASS FURNACE T7 -OUTLBT
PORTLAND OR
EPA1

Outer Circumference

Wall thickness

INSIDE of FAR WALL
to OUTSTOE ofNipple

LNSmE of NEAR WALL
to OUTSIDE of Nipple

STACK WALL to
to OUTSIDE ofNipple

DOWNstream Disturb

UPsh'eam Disturb

Inner Diameter

Area

DOWNstream Ratio
Upstream Ratio

Co
t

F

N

N-t

A
B
Ds
As
A/Ds
B/Ds

in

in

in

in

in

in

in

in

sqm

EAST

14.00

1.625

27.5

69.5
12.375

120.3
2.22

5.62

28-Apr-16

JTF,JH,JL,BC,BS,PB,CH

MEW

Minimum #Pts (Particulate )
Minimum #Pts/Diameter
Minimum #Pts (NON-Particulate)
Minimum #Pts/Diameter
Actual Points per Diameter
Actual Points Used

12

Trav

Pt
#No

Tract

StkTD
(0

Stack
ID
(Ps)

Actual
Points
(Dsxf)

Nearest

8ths
(TP)

Adjusted
Points

(TP)

Traverse

Points
(TP + N)

Traverse

Points
(TP+N)

1
2
3
4
5
6
7
8
9
10
11
12

2.13%
6.70%

11.81%
17.73%
25.00%
35.57%
64.43%
75.00%
82.27%
88.19%
93.30%
97.87%

12.4
12.4

12.4

12.4

12.4

12.4
12.4

12.4

12.4

12.4

12.4

12.4

0.3

0.8

1.5

2.2

3.1

4.4

8.0

9.3

10.2

10.9
11.5

12.1

0.25
0.875

1.5

2.25
3.125
4.375

8
9.25

10.125
10.875

11.5

12.125

0.5

0.875
1.5

2.25
3.125
4.375

8
9.25

10.125
10.875

11.5

11.875

2.125
2.5

3.125
3.875

4.75

6
9.625

10.875
11.75

12.5
13.125

13.5

21/8
21/2
31/8
37/8
43/4
6
95/8

10 7 / 8
11 3 / 4
12 1 / 2
13 1 / 8
13 1 / 2

HORIZON ENGINEERING 16-5702
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Traverse Point Locations

BULLSEYE
GLASS FURNACE T7 -OUTLET
PORTLAND OR
EPA1

28-Apr-16

JTF,JH,JL,BC,BS,PB,CH

MEW
WEST

Outer Circumference

Wall thickness

mSTOE of FAR WALL
to OUTSIDE ofNipple

INSmE of NEAR WALL
to OUTSIDE ofNippIe

STACK WALL to
to OUTSIDE ofNipple

DOWNstream Disturb

Inner Diameter

Area

DOWNstream Ratio
UPstream Ratio

Minimum ffPts (Particulate )
Minimum #Pts/Diameter

Co
t

F

N

N-t

A
B
Ds
As
A/Ds
B/Ds

Minimum #Pts/Diameter
Actual Points per Diameter
Actual Points Used

Trav

Ft
#No

1
2
3
4
5
6
7
8
9
10
11
12

Fract

StkID

M.
2.

6.

11.

.13%

.70%

.81%
17.73%
25.

35.

,00%
,57%

64.43%

75.,00%
82.27%
88.

93.:
,19%
,30%

97.87%

in

in

in

in

in

in

in

in

sqm

Stack
ID
(Ps)

12
12
12
12
12
12
12
12
12
12
12
12

Actual
Points
(Dsxf)

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

13.88

1.625

39.0

57.0

12.25
117.9
3.18

4.65

24
12

8
12

0.3

0.8

1.4

2.2

3.1

4.4

7.9

9.2

10.1
10.8
11.4
12.0

Nearest

8ths
(TP)

0.

2.

3.

4.:

7.

10.

~T
A

B

0.25
.875

1.5

.125

.125

.375

.875
9.25
.125

10.75
11..375

12

Down Stietim

:Vsr

Os
F

\

Up Stream

Adjusted
Points

(TP)

0.5

0.875
1.5

2.125
3.125

4.375
7.875

9.25
10.125

10.75
11.375

11.75

^—^ Disturbance

Port

.K ^.[

Kt

^siu-TDaiiice

Traverse

Points
(TP+N)

2.125
2.5

3.125
3.75

4.75
6

9.5

10.875
11.75

12.375
13

13.375

Co

Traverse

Points

ct

(TP+N)

2
2
3
3
4
6
9
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13SB5NEWhlla]terWay
Portland, OR 87230
Phone (503)255-5050

AIR Q.UA L ! TY SERVICES SSS°<Sc<m,

EPA METHOD 1
TRAVERSE POINT LOCATIONS , .

Client: |6tAl^KV<^ ^V¥S^ Facility Location: Ir-b^U^wd O'J?
Source: •T 7 -_ Qf\^ kfiu^r duJKfc+ Sample Looation; 'R.ooP
Date: ^/^//^ Initials: f^Tf —

Traverse
Point
Number

1

2

3

4

5

6

7

8

9

10
^-

11

12

Traverse Point
Location
(inches)

,9-,8

^-t/z.

IS
3V?
H3A
A_
^\%\
/&%
11^
)?l'/2-

l3^|
f3M
_E_

>̂^
3'//?
•&^

^3/4
_^_
^'/t-

\(>7s
K^
[Z3/B
13
13^
GO

Top r?o(z.^-s

Duct Dimensions and Port Locations ^ L^

Inside of far wall to outside of nipple, F /

Inside of near wall to outside of nlpple, N

Nearest downstream disturbance, A ^27 ^_

Nearest upstream disturbance, B ^ ^^"^

Circular: Inside Diameter, F-N

Rectangular: Width_" Depth_"

Rectangular Equiv. Diameter: (2*W*D)/(W+D),

Number of Ports:

f3

/.^%

/2%( 1^

Duct characteristics:

Construction: (rSteeP>PVC Fiberglas Other.
~^—^

Shape: fdrcula) Rectangular Elliptical

Orientation: yertical) Horizontal Diagonal (~ angle:_°)
sk-K-—_- -^

Flow straighteners: Yes <t^

Stack Extension: Yes <No7

Cyclonic Flow Expected: Yes (No^

Cyclonic Flow Measured & Documented: ^es3 No

Average Null Angle <200:«esJ; No N/A

Meets EPA M-1 Criteria:^es) No (If "No", explain why)

Test port sketch or comments

Shared ti!es\FfeWData8heets\Melt»od1Wleihod1_PDX-v1.p<if

HORiZON ENGINEERING 16-5702
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Calibration Information
Meter Box

Calibration Critical Orifices
Standard Meter

Pilots
Thermocouples and Indicators

Peristaltic Pump Calibration
Barometer

HORIZON ENGINEERING 16-5702





Biannua! MeterboxCalibration

Method
Location

Meter Box ED

Meter ID

HE ID
calibrated by
OrificeSet

BPAM-5#7.2
Horizon Shop
2
2713325
000316
PT
ND

Leak checks

Negative
Positive

Date
Pb=

Ta=

Tamb

0 in/mm ®
0 in/min (3;

1/U/20I6
30.2 (inHfi)

51 (°F)
510,67 (°R)

27 inches HS
6.2 inches mo

0.97<Y<1.03

Y-
..dH<^

Old
11/5/15
1.02761
2.13525

New

1/11/16
0.99949
1.97675

Change

(+/-)

-2.8%

-s.o%

PASS

Initial
Final
Initial
Final
Initial
Final

VAC
(inHg)

23

21

19

Critical

OrificeID

ND48

ND55

ND63

K

0.3353

0.44909

0.58688

dH

(inH;0)

0.68

1,2

2.1

Meter

(ft3)

282.216
288.237
288.237
293.412
293.412
298.685

Net

(fi3)

6.0210

5.1750

5.2730

Field

Tdi

ft)

51.0

53.0

53.0

55.0

55.0

58.0

Meter

Too

(°F)

51.0

5LO
51.0

52.0

52.0

52.0

TO

(°R)

510.7

511.2

511.7

Tm

(°R)

511.2

512.4

513.9

Time
t

(min)

14.00

9.00

7.00

Y

0.99809

1.00105

0.99931

0.99949

dH@

1.98274

1.95551

1.99200

1.97675

Y
0.020

0.0011

pass I

0.0021
pass!

o.oool
pass j

dH@
0.20

0.01

pass

0.02

pass

0.02
pass

Allow. Toler

Meterbox

YY
1/8/16

FLUKE
Calibrated by

In
Out

605
PT

Standard, °F

58.3

57.7

Ambient
Measured,0?

58.1

56.5

Difference %
0.04%
0.23%

Amb.

.pass

pass

Standard, °F

199.0
200.0

Heated

Measured,^

199.0
200.0

Difference %
0.00%
0.00%

Heated
-pass

pass

STDEV
STDEV/AVG

0.0012
0.12%

3:
0
^
N
0
-2.

m2
0
2
m
m
V
0̂
0)
en
-^
0M

Themiocouple

Indicator
YY

1/8/16

Siisnal Tester

Calibrated by

Channel
Stack
Probe
Oven

Impmfiei
Aim

Meter In

Meter Out

542
PT

Standard,0?

50
50
50
50
50
50
30

Ambient
Measured, °F

48
48
48
48
48
50
49

Difference %
0.39%
0,39%
0.39%
0,39%
0.39%
0.00%
0.20%

pass

pass

pass

pass

pass

pass

pass

Standard, °F

200
200
200
200
200
200
200

200 +/-

Measured, °F

198
198
199
199
199
198
198

Difference %
0.30%
0,30%
0,15%
0.15%
0.15%
0.30%
0.30%

.PEtSS

pass

pass

pass

pass

pass

pass

Standard, °F

400
400
400
400
400
400
400

400 +/-

Measured,^

399
398
398
398
399
398
398

Difference %
0.12%
0.23%
0.23%
0.23%
0.12%
0,23%
0,23%

.pass.

pass

pass

-pass

pass

pass

pass

00
0



Biannual MeterboxCalibration

Method
Location
Meter Box ID

Meter ID

HEID
calibrated by
Orifice Set

EPAM-5#7.2

Horizon Shop
29

7587707

sh
ND

Leak checks
Nefiative
Positive

Date
Pb=

Ta=

Tamb

0 in/min ®
0 in/min

2/26/2016
30.02 (inHfi)

58 (°F)
517.67 (°R')

27.5 mchesHp

6 inches H-.O

O.S>7<Y<1.03

Y=
d?S>=

Old New

2/26/16
0.98764
1.73900

Chanse

?
100.0%

J 0.0.0%.

PASS

faifial
Final
Initial
Final
Initial
Final

VAC

(inHg)

23.5

22.5

20.5

Critics!

OrificeID

ND4S

ND55

ND63

K

0.33530

0.44909

0.58688

dH

OnH:0)

0.61

1.1

1.9

Meter

(&')

506.S24
512.964
512-964
51B.S49
51S.849
534.269

Net

(ft3)

6.1400

5.8850

15.4200

Field
Tdi

(&F)

59.0
62.0
62.0

61.0
61.0
65.0

Meter

Tio

(°F)

59.0
61.0

61.0
61.0
61.0
64.0

TO

?)

.519.7

520.7

522.2

Tn

(°R)

519.9

520.?

522.4

Time

t

(min)

14.0C

10.0C

20,00

Y

0.98891

0.9877S

0.98622

0.98764

dH@

1.73749

1.73675

1.74274

1.73900

Y
0,020

0.001
pass

0.000

pass
0,001

jiass

dH@
0.20

0,00

TOSS
.0.00

T)ass
.0.00

pass

Allow. Tolerance

Meterbox

29
2/26/16

IFIuke
I Calibrated by

In
Out

480
Sb

Standard, °F

59.0
59.0

Ambient

Measured. TF

60.0

60.0

Difference %

-0,19%

-O.I9°/<

Amb,

pass
pass

Standard, °F

197.0
197.0

Heated

Measured.^

197,0
197.0

Difference %

0.00%
0.00%

Heated

_p_ass

pass

STDEV 0.0011
STDEV/AVG 0.11%

0
^
N
0
•z.

m
•z.

0
zm
m
v

IThenaaocouple

'Indicator

29
26.Feb.l6

Channel
Stack

Probe
Oven

Impinfiei
Aux

Meter
Mete;

Standard, °F

50
50
50
50
50
50
50

Ambient

Measured,^

46
46
46
48
4S
50
50

Difference %

0.78%
0.78°/(
0.78%

0.39%
0.39%
0.00%
0.00%

pass

J'-as.s

pass
pass
pass
pass
pass

Standard, °F

250
250
250
250
250
250
250

200 +/-

Measured.^

246
246
244
246
247
249
250

Difference %

0.56%
0.56%
0.85%
0.56%
0.42%
0.14%
0.00%

..pass..

pass
pass

.pass

..pass

pass
pass

Standard, °F

450
450
450
450
450
450
450

400+/-

Measured.^

446
44S
444
447
447
449
450

Difference %

0.44%
0.55%
0,66%
0.33%
0.33%
0.11%
0.00%

pass

pass
pass
pass
pass
pass

pass

CD

Oi
yi
~>i

QN3
00



Post Test Meterbox Calibration

Method
Location
Meter Box ID
Meter !D
caiibrated by

EPA M-5 #7.2
Horizon Shop
2
2713325
SH

Date
Pb=
Ta=

Tamb

4/30/2016
30.20 (in Hg)

61.5 (OF)
521.2 (OR) Y=

_<:tH@?

Biannual | Post-Test
1/11/2016 4/30/16
0.99949
1.97675

1.01415
1.33647

Change
(+/-)

-1.4%..

0.5%
pass

Initia!
Final
Initiai
Final
initial
Fina!

VAC
(in Hg)

21,5

21.5

21.5

Critical
Orifice !D

_YD_
40

40

40

K

0.23930

0.23930

0.23930

dH
(inH20)

0.3

0.3

0.3

Meter
(ft3)

876.626
881.831
881.831
S87.003
887.003
893.128

Net
(ft3)

5.205

5.172

6.125

Field
Tdi
(OF)

59
S2
62
64
64
67

Meter
Tdo
(OF)

59
60
60
61

_61_

64

To
(OR)

519.5

-5.2PA

.522.5

Tm
(OR)

520-Q_

_521...8,

524.0

Time
t

(min)

17.0

17.0

20.0

Y

1.0084

1.0182

1.0159

1.01415

dH@

2.0029

2.0246

1.9319

1.9865

Y
0.020
0.006
pass
0.004
pass
0.002
pass

dH@
0.20

0.02
pass
0.04
pass
0.05
pass

Allow. Tolerance

0
73
N
0
2:
mz
0
z
m
m
V
0
01
en
~^I

QNi)
00
N)



Post Test Meterbox Caiibration

Method EPA M-5 #7.2
Location Horizon Shop
IVfeterBoxlD 29
Meter ID 75S7707
calibrated by SH

Date
Pb=
Ta=
Tamb

4/30/2016
30.2 (in Hg)
61.5 (OF)

521,2 (oR) Y=
dH@=

Biannual
2/26/2016
0.98764
1.73900

Post-Test
4/30/16
0.99286
1.74335

Change
(+/-)
0.5%
0.2%

pass

I Initial
Final
Initial
Final
initial
Final

VAC
(in Hg)

25

25

25

Critical
Orifice ID

YD
40

40

40

K

0.23609

0.23609

0.23609

dH
(inH20)

0.3

0.3

0.3

Meter
(ft3)

591.039
596.235
596.235
601.459
601.459
607.982

Net
(ft3)

5.1960

5.2240

6.5230

Field
Tdi
(OF)

59
62
62
64
64
54

Meter
Tdo
(OF)

59
59
5S
63
63
63

To
(OR)

519.0

521.0

523.0

Tm
(OR)

519.8

522.0

523.5

Time
t

(min)

17.0

17.0

21.0

Y

0.9962

0.9951

0,9873

0.9929

dH@

1.7751

1.7494

1.7056

1.7433

Y
0.020
0.003
pass
0.002
pass
0.006
pass

dH@
0.20
0.03

pass
0.01
pass
0.04

pass

Allow. Toiersnce

0
^
N
0
z
m
z
0
•z.

m
m
^
^
0
—it

01
U1
^j
0M

00
w



Critical Orifice Calibrations

Client
Set ID
DGM (Y) -
DGM BD#

HORIZON
SET "IZ" Avogadro

1.00310
2299046

12/3/15 Date
in house Job

YY Calibrated
mew OA/OC

Dry Gas Meter
K* Critical Orifice CoefRcient

Symbol Units

Initial volume V; ft3

Final Volume .Vr ft2

Difference Vn, fP

Temperatures
Ambient !„ °F

Absolute ambient T, °R

Initial Met T; °F

Outlet Tr °F
Final Inlet T; °F

Outlet Tr °F

Avg. Temp !„ °R

Time min

sec

SAMPLE RATE ACFM
Orifice man. rdg dH@ in H^O
Barometric. Prsssure Pbar inHg

Pump vacuum inHg
K.' factor

K.' factor Average
% Error (+/-0.5) %

OrificeID#|

Run 1

644.0021
650.1771

6.175

40
0.23930

Run 2

650,177
657.429

7.252

56.0|
515.67

57.0

516.67

56.6|
56.2|
64.4|
57.2|

518,27

20]
0|

20.00|
0.30881

0.29|
29.58|

20.6|
0.2395

PASS

64.4

57.2

69.1

58.3

521,92

23
23

23.3S
0.3101

0.2S

29.55

20.£

0.2391
0.2393

0.079U/(

OrificeE)#|

Run 1

657.643]
663.0641

5.421

48
0.34956

Run 2

663.064
668.513

5.449

58.01

517.67

58.5

518.17

58.31
58.3)
68.11
58.6|

520.495
12|

0|
12.00|

0.4517J
0.68]

29.55|
19.0[

0.3499

PASS

68.1

58.6

73.5

59.2

524.52

12
G

12.0C
0.4541

0,6S

29.55

19.C

0,3492
0,349£

0.103°,;

Orificero#l

Run 1

668.5131
674.495|

5.982

55
0.45656

Run 2

674.495
680.673

6.178

59.0|
518,67

59.0

518.67

73.5)
59.2|
80.4 [
60.11

527.97
10|

0|
10.001

0.5982 j
1.30|

29.52|
17.6|

0.4579

PASS

80.9

60.1

82.9

61

530.S95
1C
2C

10.33
0.597S

1.3C

29.52

17.£

0.4552
0.456£

0.304°^

OrificeID#|

Run 1

680.673]
688.0251

7.352

63
0.58764

Run 2

688.025
694.226

6.201

60.0|
519.67

60.0

519.67

S2.9|

61|
88.9]
62.1|

533.395
91

301
9.50|

0.77391
2.20|

29.52J
I5.8|

0.5883

-PASS_

88.9

62.1

89.3

62.8

535.445

s
0

8.00
0.7751

2.2C

29,52

15.S

0,587C
0.5S7i

0.112^

OrificeID^I

Run I

694.226]
704.545|

10.319

73
0.80451

Run 2
704.545
722.965

18.420

60.0|
519,67

60.0

519.67

89.3|
62.8|
95.1 j
64.5|

537.595

9|
44|

9.73|
l.0602|

4.10|
29.52|

12.8|
0,8034

PASS

95.1

64.5

94
65.5

539.445

17
16

17.27

1.0668
4.10

29.52

12,S

0.8056
0.8045

0.140%

3:
0
;a
N
0
z
m
•z.

0

m
m
73
2:
0
—1.
Oi
01
->1
0
to

00
4^

Z:\Shared files\Company\ReportCALS\Critical Orifice\Shop Orifices\2015\SET_IZ_AVOGADRO_l20315.xIs



Critical Orifice Calibrations

T
0
v
N
0
•z.

m
2:
0
z
m
m
;0
z
0
—k
05
U1
-~^t

QM

Client
Set ID
DGM: CQ=
DGM ID#

HORIZON
"NR" Shop #2
1.00310

2299046
Fluke ID 455
Std Manometer 537

12/2/15 Date
in house Job

YY Calibrated
mew OA/OC

Dry Gas Meter
K.' Critical Orifice CoefRcient

Symbol Units

Initial volume V, ftz

Final Volume Vf ft2

Difference V» ft2

Temperatures
Ambient !„ °F

Absolute ambient T, °R

Initial Mtet T, °F

Outlet Tf °F

Final Inlet T, °F

Outlet Tr °F

Avg. Temp T^, °R

OrificeID#|

Run 1

580.170|
587.0I5J

6.845

40
0.23609

Run 2

587.015

595.1S1

8.166

59.51
519.17

58.0

517.67

73.11
64.31
67.6|
60.1|

525.945

67.6

60,1

68.6

58.5

523.37

Ori£ceIDi¥|

Run 1

5?5,1811
6Q0.520|

5.339

48
0.34106

Run 2

600.520
605.860

5.340

58.01
517.67

58.5

518,17

68.6|
58.5|
75.21

59.0|
524.995

75.2

59.0

76.2

59.5

527,145

OrificeID#f

Run 1

605.860|
612,315|

6,455

55
0.44771

Run 2

612.315
618.785

6.470

58.5|
518.17

59.0

518.67

76.21

59.5|
81.91

60.31
529.145

81.9

60.3

82.5

60.8

531.045

OrificeBD#|

Run 1

618.7851
625.170|

6.385

63
0.57050

Run 2

625.170

631.564
6.394

59.0 [
518.67

59.5

519.17

82.51
60.8|
87.21

61.6|
532.695

87.2

61.6

8S.O

62,3

534.445

OrificeID#|

Run 1

631.564|
637.752|

6.18S

73
0.77954

Run 2

637.752
643.920

6,168

59.5|
519.17

59.5

519.17

88.0|
62.3|
93.7|
63.11

536.445

93.7

63,1

94.7

64.0

538,545

Tims min

sec

SAMPLE RATE ACFM
Orifice man. rdg dH@ in H;0

Barometric. Pressure Pbar inHg

Pump vacuum inHg
K' factor

K' factor Average

%_Error (+/- 0.5) _, %

22
10

22,17

0.3088
0.28

30.08

21.2
0.2368

PASS

26
42

26.70

0.3058

0.28

30.08

21.2

0.2354

0.2361
0.308%

12
0

12.00

0.4449

0,66

30.05

19.6
0.3416

PASS

12
0

12.00

0.4450

0.66

30.02

19.6
0.3405

0.3411
0.171%

11
0

11.00

0.5S68
1.20

30.02

18.0
0.4479

PASS

11
0

11.00

0.5882

1.20

29.99

18.0
0.4475

0.4477
0.039%

8
30

8.50
0,7512

2.00

30,02

16.2
0.5709

PASS

8
30

8.50

0.7522

2.00

30.02

16.2
0.5701

0.5705
0.069%

6
0

6.00

1.0313
3.90

29.99
13.0

0.7823

PASS

6
0

6.00
1.0280

3.90

29.99

13.0
0.7768

0.7795
0.357%

00
01

Z:\Shared files\Company\ReportCALS\Critical Qrifice\Shop Ori6ces\2015\SET_NR_SHOP(2)_120215.xls



Secondary Standard M5 1.0031

DATE: 7/22/2015 Operator: Joe Ward

3:
0
;0
N
0
^
m
•z.

0
•2.

m
m
;0
•z.

en
03
en
-^
0M

Meter No: 2299046

_Q_

\2\

1.21

,1.21

0.40

0.40

0.40

0.62

0.62

0.62

0.83

0.83

0.83

1.00

1.00

1.00

p

-1.60

-1.60

"1.60

-0.60

-0.60

-0:60

-0.80

-0.80

-0.80

-1.40

"1.40

-1.40

-1.50

-1.50

-1.50

H

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Yds

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

Standard Meter Gas

Volume (Vs)

[nitiall

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Final

5.005

6.025

5.005

9.145

5.000

6.000

5.000

5.005

5.015

6.005

9.025

5.000

9300

5.005

5.005

Vf

5.005

6.025

5.005

9.145

5.000

6.000

5.000

5.005

5.0 L5

6.005

9.025

5.000

9.300

5.005

5.005

0.0000

Meter Box Gas

Volume CV<ig)

Initial

192.235

197.290

203 JS6

255.492

264.670

269.691

279.510

284.532

289.565

307.368

313.408

322502

331.290

340.710

345.770

Final

197.290

203.386

208.775

264.670

269.691

275.726

284.532

289.565

294.610

313.408

322.502

327.531

340.710

345.770

350.831

Vf

5.055

6.09S

5.059

9.178

5.021

6.035

5.022

5.033

5.045

6.040

9.094

5.029

9.420

5.060

5.061

^eterBoxYd

Std. Meter

Temperature (tg)

faletl

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0. |

72.0

72.0

72.0

72.0

72.0

72.0

72.0

Dutlel

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

^vg.

72.0

'72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

1.0031 3arometdc Pressure:

Meter Box

Temperature (tj)

Inlet

76.0.

76.0

76.0

76.0

76.0

76.0

77.0

77.0

77.0

76.0

76.0

76.0

76.0

76.0

76.0

Outlet

76.0

76.0

76.0

76.0

76.0

76.0

77.0

77.0

77.0

76.0

76.0

76.0

76.0

76.0

76.0

Avg.

76.0

76.0

76.0

76.0

76.0

76.0

77.0

77.0

77.0

76.0

76.0

76.0

76.0

76.0

76.0

19.71

Time

4.08

4.91

4.09

22.49

12.29

I4J3

8.00

8.01

8.01

7.17

10.75

5.97

9.15

4.92

4.95

AVERAGE

Yd

1.0015 .

0.9997

1.0007

1.0054

1.004S

1.0032

1.0070

1.0058

1.0054

1.0052

1.0034

1.0052

0.?984

1.0003

1-0001

1.0031

Run #

I

1

1

2

2

2

3

3

3

4

4

4

5

5

5

Operator Signature.

Millennium fnstruments Inc.
2402 Springridge Drive unit A
Spring Grove iL. 60081
PHONE#(815)675-3225
FAX#(815)675-6965
E-mail: millennium@millinst.com

www.millinst.com

.(0.

03
en



87

Biannual Probe Calibration Horizon Engineering, LLC

Probe ID: 2-1
Date: 08/26/15
Operator: JL
Procedure: Method 2 Section 10.0

Std. Manometer !D
Std. P-Types Pitot

610/611/584
160-18

Run #

1

2

3

4

DpP DpS
(P-Type)(S-Type)

Cp

0.195

0.492

0.855

1.413

0.262

0.660

1.150

1.922

0.8541

0.8548

0.8536

0.8488

dS

0.001

0.002

0.001

0.004

AvgCp

0.8528

s
0.01

0.002 Cp Limits
MAX/MIN

S Limits

Fail
Pass
Pass

Method 2 Passing Criteria 10.14.3/12.4

HORIZON ENGINEERING 16-5702
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AA MONTROSE
KNVfRONMHNTAL

Client: v<Pt4^S^J'
Project No: ^7^^-

i. r
p'<F":^

^Lll.^-lJ3^^^^^ — ^
^r'1

Type S Pitot Tube Inspection Form

PITOT TUBE/i^g^ # ^-^/

^ "}''••' R'^-"^.^3E"r"T::-i^'-~ -^-o,
i .t .'•"{f,- —s^Aauim—_.....^._..j..p.

^L-

...y-^.^m
^__-^.X'— na [ell^!:§^A?^ft£?i^

)'w.'^
cuiasuoiunBw.ti-

'f""T pnamffdlfclTiAuiunn

f71iy^i

)Q

^-•1
]^z w

f IWICUW^LKB:'wmm ^_-,_^ (^ j ^

Complete this section for ati pltot tubes:

Parameter

Assembly Level?

Ports Damaged?

ttl

<x2

-PL

p2

JL

0

2i = A tan y

Wi e A tan o

_DL.

A/(2Dr)

A

Value

z
M_
J_
£>
0
T

~~Q

Q~Q~

.375-

.̂^

Ailowable Range

Yes

No

"10° <: ul < +10°

-10° < a2 < +10"

-5" < pl < +5a

-5' < g2 < +5°

NA

NA

2i S .125"

Wi ^.031'

.188' to .375"

1.05 ^ PA/DT ^ 1.5

2,lDr^A^3Dr

Check

~\^

x̂y
~~\7

N̂A

NA
~^
~T^

"^
"7
-^

t

—I

^

^

2,1 DT • 3DT=.

z»f.wm (it I".)

V»^^.™T_^^-'-^" . T»v"—s™_j
^^^^i^ro C=J£^IZ^^£

?) JDi TypOS Pitat Tuba C
^1
Sgmpia Probe

Y &. 7.62 cm (3 in.)

Complete this section forpifof tubes sttached to Method 5 probes:

V4

22

v

WVIA-

a^_

3̂_

W;>3'

Wi>2"

Z; > 0.75*

Y£3"

~Y_
T7
l^-"

^
^

Cefffffcstton

2-tI certify that pltot tube/probe number ^- lr meets or exceeds a!i speclffcattons^ criteria and/or appllcabSe design features.

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

Certified by:
Personnel (Signature/Date)

Shsred fi!es\Ffeld\Data Sheets\Melhod 2\Method 2_pitoLa)jgnmenLM^v1
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Biannua! Probe Calibration Horizon Engineering, LLC

Probe ID: 2-2
Date: 02/02/16
Operator: SH
Procedure: Method 2 Section 10.0

Std. Manometer ID
Std. P-Types Pitot

610/611/584
160-18

Run #

1

2

3

4

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

0.200

0.480

0,900

1.490

0.280 0.8367

0.670 0.8380

1.290 0.8269

2.050 0.8440

dS

0.000

0.002

0.009

0.008

AvgCp

0.8364

s
<0.01

0.005 Cp Limits
MAX/MTN

S Limits

Pass

Pass

Pass

Method 2 Passing Criteria 10.14.3/12.4

HORIZON ENGINEERING 16-5702
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13t4fc§^
HNVIR.ONMENTAL

Client:
Project No: f" ^C^

Type S Pilot Tube Inspection Form

PITOT TUBE/^0@^ # o^. -' ot^

Complete this section for aHpttot tubQs:

I '!f- \^~ —l''^^^w'e:::f:>--- —•)-.
i,.{p. y^:... w-;^,5^.'_^^=:^p,

FF^
f^1C 'I'

l'W»S?|

I'l^ow/OrPoaft'^'

Q^
{*^L/?/

''^'_-^—^t^ ts3fSSSS&SSSS?£Si?a" 'S-:r-<

^-^P CHB'IICfWOLE'.H- Hi K( ? 1

-.•.•^t'i. Ks^^5'i^5'^sil^:^^/
•ES

Parameter

AssembSy Level?

Ports Damaged?

<tl

u2

-PL

P2

JL

B

7.1 s= A tan v

Wi=Atano

_DL.

Am)
A

Value

ste
ps
<r?

~~D

€)

~SL
~0
7L
.^s

L̂ni

Albwabfe Range

Yes

No

-10" < (tl < +10'

"10" < s2 < •i-lO"

-5° < pl < +5"

~5'>^p2<+5t

NA

NA

Zi s .125'

Wi ^.031"

.188" to .375'

I.OS^PA/DT^LS

2.lDr^A^3DT

Check
~7r

7^
z:
z^-^

^~F^

NA

HA

"F:
^F"
~[L
T^
~7_

2.1 DT=. 3Dr=.

tt > Mi"
; ff^;

Z>-I.Wcn (Kin.)

T»ff"hunftuua
Tunmhn'Snu.t J^/TAI--

j^"'~~ fp^ Tn«'s?ii3^'C+)

Complete this section for pilot tubes attached to Method 5 probes

Le^ fm s nutl\>te c;~)

^, t D, Type S PJEot Tube ^
T^T
Sample Probe

Ya. 7.62 cm (3 In.)

Wz

%

Y

3£
3"

W;^3'

Wz>2"

7.2 > 0.75"

Y a 3"

^3
1^

:>

Certfffcaf/an

Icertiiy that p!tot Wbe/probe number
See 40 CFR Pt 60, App. A, EPA Method 2,

Certified by;

^meete or exceeds all specifications, criteria and/or appiicabSe design features.

Personnel (Slgnatur^/Date)

Shared fites\Fie!d\Data Sheets\Meihod 2\Method 2^pitoLaiignmsnt.M_vl

HORIZON ENGINEERING 16-5702
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Sample Box Thermocouple Calibrations

Month:

Sample Box - impinger out
1-01

[-03

1-03

I-0-]

1-05

1-06
1-0';

T-OS

T-OS

1-1 C

1-11

1-12

1-13

M-l

I-!<

ME
i-1';

1-1 E
1-1c

I-2C

1-21

1-2;

1-2;

w
I-2<

I-2(

i-2:

1.2E

I"2C

I-3(

1-3;

1-3;

1-3:

T-3'

1-3:

I"3(
1-3'

I-3i
I"3<

I-4(

1-4

GS-0:

GS-0:

GS-202-0:

GS-202-0:

GA-0;

4/4/2016

Date Stnncinrd. F

ster/Standard;

Ambient

Measured.^

'B,BW

Difference %

Location: Horizon Shop/Aubum shop/BeHhgh;tm_

4/7/2016!

4/7/20161
1/27/20161
10/7/20151
1/27/20161
10/7/2015)
4/7/20161

] 0/7/20151
1/27/20161
1/27/20161
4/7/20161
4/7/20161
4/7/20161

2/26/20161
30/7/20151

4/6/20161

3/14/2016!
4/7/20161

10/7/2015 f
2/26/2016)

4/7/20161
4/7/20161
4/7/20161

1/27/20161
4/6/20161
4/7/20161

4/7/20161
10/7/201:
4/7/2016]
4/7/20161
4/7/20161
4/7/20161
4/7/20161

4/6/20161
4/6/20161
4/7/20161
4/7/2016|

11/3/201:

64,3

66.3

69.0

68.7

57.7

68.7

63.8
68,6

69.1
57.7

66.3

64.4

64.0

64.0

68.5

66.8

88,8

66.3

68.6

64.0

65.6

66.1

64.3

67.5

66.8

68.0

64.0

69.8

66.1

64.2

66.0

64.3

64.0

66.5

66.4

64.0

65.6

50.5

68.3

66.0

68.9
67.3

55.7

67.3

65.1

66.6
67.4

55.7

67.9

63.5

64.3

65.0

67.3

66.5

89.0

64.8

67.1

64.0

66.5

66.4

63.1

65.5

65.6

69.1

63.6

68.1

66.9

63.9

66.2

62,7

62.2

65.1

64.7

62.8

66.9

48.5

-0.76%

0.06%

0.02%
0.26%

0.39%

0.26%

.0.25%

0.38%

0.32%

0.39%
-0.30%

0.17%

-0.06%

-0.19%

0.23%

0.06%

-0.04%

0.25%

0.28%

0.00%

-0.17%

-0.06%

0.23%

0.38%

0.23%

-0.21%

0.08%

0,32%

-0.15%

0.06%

-0.04%

0.31%

0.34%

0.27%
0.32%
0.23%
-0.25%

0.3$%

pass _

pass

pass

pass

pass _

pass

pass

pass

pass

pass

pass

pass

pass

pass

_p_ass

pass

pass

pass

pass

pass

pass

pnss

pass

pass

_p ass

pass

pass

pass

pass

pass

pass

pass

pass

pass

_pnss

pass

pass

pass

Standard, "F

Ice

Measured, F Difference %

'luke 526

Fiuke 377

34.7

33.1

31.7

36.9

31.7

37.1

35,0

37.2

31.7

31.7

33,2

33,0

33.5

32.0

37.1

33.1

31.9

33.1

36,5

32.0

34.7

34.3

33.5

31.7

33.2

35.1

33.1

33.8

33.1

34.7

33.1

33.0

36.6

35.7

33.1
32.7

33.0

34.3

32.7

31.9

35.2

32.6

37.6

34.2
36.8

32.0

33.3

33.7
32.9

32.7

33.0

37.1

33.1

32.0

33.8

36.4

34.0

34.4

33.3

33.9

32,1

33.7

33.3

32,1

33.4

33.1

34.0

32.0

33.3

35.6

33.4

32.5

33.5

33.5

0.08%

0,08%

-9.04%

0.34%
-0.18%

-0.10%

0.16%
0.08%

-0.06%

-0.33%

-0.10%

0.02%
0.16%

.0.20%

0,00%

0,09%

-0.02%

-0.14%

0.02%

-0.41%

0.06%

0.20%
-0.08%

"0.08%

-0.10%

0.36%

0.20%

0.08%

0.00%

0.14%

0.22%

.0.06%

0.20%

0.46%

0.12%

-0,16%

-0.10%

pass

pass

pass

£SSL
pass

pass

JMSS^

JSSSS.
pass

jrass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

GN-2
GN-'?

4721
SEA-ON-1

1/27/2016
4/6/201(1

11/3/2015
4/7/20 Id

57.7
66.5

54.2

64.0

50.5

50.5

50.5

50.5

57.2

65.0

53.0

62.1

48.5

48.5
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Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001

Galj&ration
CRftiHcafBNa.175D.01

Traceable® Certificate of CalibratEon forWater-Proof Thermometer OF/°C

Cert. No.: 4039-6313610

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

Instrument Identification:

Model: 9327K16 S/N: 140754307 Manufacturer; Control Company
JF

Standards/Equipment:
Description

Temperature Calibration BathTC-179
Thermistor Module
Temperature Probe

Temperature CalEbratEon Bath TC-309
Digital Thermometer

Serial Number
A45240
A17118

128
B3A444

140073820

Due Date

2/24/15
3/12/15

1/28/15

NIST Traceable Reference

1000351744
15-CJ73J-4-1

4000-5680560

Certificate Information:
Technician: 68 Procedure: CAL-03 Cai Date: 10/31/14
Test Conditions: 23.0°C 43.0 %RH 1021 mBar

Due Date: 10/31/16

Calibration Data: (New Instrument)
Un!t(s)

°c

°c

Nominal As Found

NA
N.A.

In To! Nominal

0.000

100.000

As Left

-0.3

99.7

In To!

Y
Y

Min
"1.0

99,0

Max

1.0

101.0

±u

0.10

0.059

TUR

>4:1

>4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
ATest Uncertainty Ralio of at least 4:1 is maintained unless othsrwlss stated and Is ca!cu!ated using fhe expanded measuremenl uncertainty. Uncertalnlif evaluation includes the inslfument under
test and Is calcutaleci in accordance wilh the ISO "Guide to tha Expression of Uncertalrtty !fj Measuremenl" (GUM). T?ie uncertahly represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence level. In tolerance conditions are based on test results failing w!!hln specified limits with no reduction by Ihe uncertainty of (he measurenient. Ttie resulls conlatnecf
herein relate only to the Hem calibrated. This csfifficate shall not bs reproduced except in full, wilhoui wrilten approval of Control Company.

Mom!na!= Standard's Reading; As Left=lnslrumsni's Reading; In Tol=ln Tolerance; Min/Max=Acceptance Range; ±U=Expandect Measurement Uncertainty; TUR=Test Uncertainty Ratio;
AccufaGy=±(Max-Mift}/2; M!n = As Led Nomina){Rounded) - Tolerance; Max = As Left Nominal) Rounded) + Tolerance; Date=MM/DD/YY

t ^M^m^
Nfool Rodrigusz, Quality Manager Aaron Judice, Technical Manager

Maintaining Accuracy:
(n our opinion oncg calibrated your Water-ProofThermometer *F/'C shouid maintain its accuracy. There Is no exact way to dstermine how long calibralion wiil bs maintained. Waler-Proof
TTrormometer °F/°Cs change little, if any at all, bul can be affecied by aging, temperature, shock, and ccnlamination.

Recalibration:
For factory caitbration and ra-certjfication Ifaceable to Nationa! [nstiiule of Standards and Technology contact Controi Company.

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

Control Company )s an ISO 17025:2005 Calibralion Laboratory Accredited by (A2LA} Amari&an Assodallon for laboratory_Accredital1on, Certifteata Ho. 1750,01.
Contro! Company Is 180 9001;20Q8 Qua!ity Certified by(DNV) Del Norske Verltas, Certificate No. CERT-OISOS-2006-AQ-HOU-RvA,

International Laboratory Accreditation Coopsration (ILAC) - Mulfllatera! Recognition Arrangement (MRA).

Page I of 1 Traccabie® !s a registered irftdemaik of Control Company 0 2009 Control Company

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

Cert. No.: 4039-5554528'////;ilnWvl Calibration
Ceriiiicafs No. 1750.01

Traceable® Certificate of Calibration for Water-Proof Thermonneter OF/°C

Gust ID;Horjzon Engineering, 13585 NE WhitakerWay, Attn. Joe Heffernan 111, Portland, OR 97230 U.S.A. ( RMA:982686)

Instrument identification:

ID:CS Mode!: 90205-22 S/N: 111896552 ManufacturerControl Compan.y

J77L-

Standards/Equipment:
Description

Temperature Calibration Bath TC-179
Thermlstor Module
Temperature Probe

Temperature Caiibration Bath TC.218
Themilstor Module
Temperature Probe

Ser[a| Number
A45240
A17118

128
A73332
A27129

5202

Due Date

2/13/14
2/20/14

10/25/14
11/30/14

NIST Trsiceabje Reference

1000332071
6-B48Z9-30-1

1000346002
15-B15PW-1-1

Certificate Infonnation:
Technician: 68 Procedure: CAL-03
Test Conditions: 24.5°C 44.0 %RH 1007 mBar

Cal Date: 12/03/13 Cal Due: 12/03/15

Calibration
Unit(s)

°G

°c

Data:
Nominal As Found

N.A.

N,A.

In Tot Nominal

0.000

100.000

As Left

"0,5

99.7

tnTol

Y
Y

Min

-1,0

99.0

Max

1.0

101.0

±u

0.100

0.059

TUR
>4:1

>4:1

This instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
ATest Uncertainty Ratio of at (east 4:1 is rsalntainsd unless otherwise slated and la calculated using (ha expanded measurement uncertainty. Uncertslnty evaluation Includes the [nsffumsnt under
tesl and Is calculated In accordance with the ISO "Guide to the Expression of Uncertainty in Measuremanl" (GUM). Tho uncertainty represenis an expanded uncertainty using a coverass factor k=2
to approximate a 95% confidence level, in tolerance conditions are based m test results falling within specified Ifmlls with no reduction by the uncertainty of (hs measurement. The results contained
herein relate on!/ to the item calibrated. This certiftcate shall not faa reproduced except In fu!!, without wrilten approval of Coritro! Company.

Nomtnaf= Standard's Reading; As Left=tnstfumsnt's Reading; in To[i= In Tolerance; Min/Max=Acceptsnce Rangs; ±U=Expanded Measurement Uncertatnly; TUR=Tesi Uncertelnty Ratio;
Accuracy=±(Ma)c-Min}/2; Min = As Left NomInal(Rounded) - Toiefsnce; Max = As Left Nominat[Round9d) + Tolerance; Date=MM/DD/YY

i 'iMw^u^
Nicot Rodriguez, Quality Managar Aaron Judics, Technicgi Manager

IVlaintaining Accuracy:
In our opinion once calibrated your Water-ProofThermomster °F/°C should maintain Its accuracy. There is no exact way to datemi!ne how long calibraHan wiil be maintained. Watsr-Proof
Thermomster "F/'Cs change Itttle, if any at all, but can be affected by agtng, temperature, shock, and conlaminalion.

Reca lib ration:
For factor/ callbralion and re-carttflcatlon tfaceabfe to National Institute of Standards and Tectmalogy conlact Contro! Company.

CONTROL COMPANY 4455 Rex Road Frfendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 service@controf3.com www.controIS.com

Control Company Is an ISO 17025:2005 Calibratlon Laboratory Accredited by (A2LA) American Assodation far laboratory Accreditation, Csrtlficate No, 17S0.01.
Control Compafly is [SO S001;2008 Quality CertlRed by (DNV) Det Norske Vefilas, Cetltflcate No. CERT-01S05-200S.AQ-HOU-RvA.

[ntemaltonal Laborataty Accredllatjon Cooperation (ILAC) - Multitateral Recognition Affangement (MRA).

Page i of 1 Traceabie® is a registered trademsrk of Control Company 0 2009 Control Compsny

HORIZON ENGINEERING 16-5702
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Calibration complies with ISO/IEC
17025, ANSI/NCSL 2540-1 , and 9001

Cert. No.: 4039-7216692
CertiRcafe Na. 1750.01 ~ " '"

Traceable® Certificate of Calibration for Water-Proof Thermometer OF/°C

Gust ID:Horizon Engineering, 13585 NE WhitakerWay,, Portland, OR 97230 U.S.A. (RMA:1000681)

Instrument Identification: JL
Model: 90205-22 S/N: 240289961 Manufacturer: Control Company

Standards/Equipment:
Description

Temperature Calibration Bath TC-179
Thermistor Module
Temperature Probe

Temperature Calibration Bath TC-231
Digital Thermometer

Serial Number
A45240
A17118

3039
A79341

130070752

Due_Date

3/03/16
4/02/16

2/20/16

N!ST_n'aceable Reference

1000371058
15-AOP2S-20-1

4000-6561724

Certificate Information:
Technician; 68 Procedure: CAL-03
Test Conditions: 24.9°C 50.0 %RH 1011 mBar

Ca! Date: 11/16/15 Due Date: 11/16/16

Calibration
Unit(s)

cc

°c

Data:
Nominal

0.000

100.000

As Found

-0.2

100.0

InTol

Y
Y

Nominal

0.000

100.000

As Left

-0.2

100.0

In To!

Y
Y

M!n
-1.0

99.0

Max

1.0

101.0

±u

0.10

0.059

TUR

>4:1

>4:1

This Instrument was calibrated using Instruments Traceable to National institute of Standards and Technology.
A Test Uncertainty Ratio of at l^ast 4:1 is maintained unless oihefwlse alated and Is calculated ijsing the expanded measurement uncertainty. Uncertainty evaiuatlon includes Ihe instrumsrit under
test anci is caiculated jn accordance with tha ISO "Guids to (ha Expression of Uncertainty in Measurement" (GUM), The uncertainty represents an expanded uncertainty using a cavarags factor )<=2
to approximate a 95% confidence level. In tolerance conditions are based on test results faljing within spsciffed iimita with no reduction by the uncertainty of the measurement. The results contained
herein relate only to (ha item cqiibrated. This certificate shaii not be reproduced except tn full, wilhout written approval of Control Company.

Homlnai=Standard'5 Reading; As Left=tns[ru(nsnt's Reading; In Toi=ln Tolerance; Min?l?Acceptance Range; ±U=Expandatt Measurement Uncertainty; TUR=Test Uncertainty Ratio;
Accuraoy=±(M8)(-Mln)/2; M!n a As Left Nomlnal(Rounded} -Toferance; Max s As Left Nomlnal(Roundad) + Tolarance; Dats=MM/DD/yY

Nicol Rodriguez, Quality Manager Aaron Judice, Technical Manager

Maintaining Accuracy:
in our opinion once calibrated your Water-ProofTharmomeier °F/°C shouici Rialntaln Its a.c.wis.cy. There Is no exact way to dstermlne how long ca!ibrat!on will be ntaintalnsd. Waier-Proof
Thermomaler °F/°Ca change !!tUe, If any at alt, but can be affected by aging, temperature, shock, and contamination.

Recalibration:
For factory caitbratlon and re-certification iracaable to National !nsl!(uts of Standards and Technofogy contact Confro! Company.

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

Control Company Is an ISO 1702&2005 Cglfbratian LBboratory Accredited by (A2LA) American Association for laboratory Accredilatlon, Certificate No. 1760.01.
Control Company is ISO 9001:2008 Quaflty Certified by (ONV) Det Nafske Veritas, Certincaie No. CERT-01805-2006-AQ-Hou.RvA.

Iniemational Laboratory Accreditation Cooparatton (!LAC) - Multilateral Reoognllion Arrangement (MRA).

Page! of 1 Traceable® is a registered Iradtftiark oFControl Company 0 2009 Conirol Company

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

Calibrah'on
Coriificafe No. 1750.01

Traceable® Certificate of CaIEbration for Water-Proof Thermometer OF/°C

Manufactured for and distributed by: Thomas Scientific, Box 99, 99 High Hiil Road, Swedeboro, NJ 08085-0099 U.S.A.

instrument Identification:

'/</?^\y
/'////;llll\^ Cert No.: 4039-6313618

Model: 9327K16 S/N: 140754311 Manufacturer: Control Company CH
Standards/Equipment:

Description
Temperature Calibration Bath TC-179

Thermistor Module
Temperature Probe

Temperature Calibration Bath TC-309
Digital Thermometer

Certificate Information:
Technician: 68 Procedure: CAL-03
Test Conditions: 23.0°C 43.0 %KH 1021

Serial Number
A45240
A17118

128
B3A444

140073820

Ca! Date:
mBar

Due Date

2/24/15
3/12/15

1/28/15

10/31/14

NISTTrsceable Reference

1000351744
15-CJ73J-4-1

4000-5680560

Due Date: 10/31/16

Calibration Data: (New Instrument)
Unit(s)

°c

°c

Nominal As Found

N.A.

N,A.

InTof Nominal

0.000

100.000

As Left

-0.5

99.7

InTol

Y
Y

Min

-1.0

99,0

Max

1.0

101.0

±u

0.10

0.059

TUR

>4:1

>4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Test Uncertainty Ratio of at (east 4:1 Is maintained unless oth&rwlse stated and !s calculated using (hs expanded measurement uncertainty. Uncertainty evaluation includes the inBlrument under
test and is caiculaled In accordance with the ISO "Guide to the Expression of Uncertainty In Measurement" (GUM). The uncerfainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence level. In tolerance conditions are based on tesl resuiis falling within specified limits with no reduction by the uncertainty of Ihe (naasurament. Tha rasulta contained
herein relate only to (he item calibrated. This certlftcaie shall not be reproduced except In full, wllhout wrilion approvat ofContro! Company.

Nominai^Standard's Reading; As Left=(ns!fument's Reading; in To1=in Tolerance; Min/Max=Acceptanc9 Range; ±U=E)(panded MsasurBmeni Uncertainty; TUR=Test Uncertainty Ratio;
Accurscy=±(Max-Min)G; Mln = As Left Nominal (Rounded) - Tolerance; Max =As Led Nominal (Rounded) + Tolerance; Date=MM/DD/YY

Nico! Rodriguez, Quallly Manager
KsfeW.—'.,

Aaron Judice, Technical Manager

Maintaining Accuracy:
!n our opinion once calibrated ycur Water-ProofThermometer °F/°C should maintain its accuracy. There Is no exact way to determine how long caiibratlon will be maintained. Water-Proof
Thermometer °F/°Ca change little, if any at aii, but can be affected by aging, temperature, shoch, and contamination.

Recalibration:
For facfory callbration and re-certlflcatlon traceabte to Naltona! Institute of Standards and Technology contact Conlrot Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 service@controi3.com www.control3.com

Conffo) Company Is an ISO 17025:2005 Callbratlon Laboratory Accredited by (A2LA) American Association for Laboratory Accreditation, Certificate No. 1750.01.
Control Company Is !SO 9001:2008 QuaHty Cerlffled by(DNV) Dat Morske Verltas, Certificate No. CERT-01805-2008-AQ-HOU-RvA.

inlernatfonai Laboratory Accreditation Cooperation (ILAC) - Mullliateral Recogniiion Arrangement (MRA),

Page I of 1 Tracedble® is a registered (rademsrk of Control Company 0 2009 Control Company

HORIZON ENGINEERING 16-5702



v^Ti"/f///,^Y\l/7/^
Calibration complies with ISO/IEC

17025, ANSI/NCSL Z540-1, and 9001;<^^? fACCREDiTED]
'^/nfn^' CalibraEion

CertltinaleNo.175D.01

Traceable® Certificate of Calibration for Water-Proof Thermometer OF/°C

Cert. No.: 4039-6313622

Manufactured for and distributed by; Thomas Scisntlfic, Box 99, 99 High Hill Road, Swedeboro, NJ 08085-Q099 U.S.A.

Instrument Identification:

Model: 9327K16 S/N: 140754314 Manufacturer: Control Company

Standards/Equipment:
Description

Temperature Caiibration Bath TC-179
ThermEstor Module
Temperature Probe

Temperature Calibration Bath TC-309
Digital Thermometer

Serial Number
A45240
A17118

128
B3A444

U0073820

Due Date

2/24/15
3/12/15

1/28/15

BC

MIST Traceable Reference

1000351744
15-CJ73J-4-1

4000-5680560

Certificate Information:
Technician: 68 Procedure: CAL-03 Caj Date: 10/31/14
Test Conditions: 23.0°C 43.0 %RH 1021 mBar

Due Date: 10/31/16

Calibration Data: (New Instrument)
Unit(s)

Bc

°c

Nominal As Found

N.A.

N.A.

InToI Nominal

0.000

100.000

As Left

-0.5

99.7

In To!

Y
Y

Min

-1.0

99,0

Max

1.0

101,0

±u

0.10

0.059

TUR

>4:1

>4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Test Uncertainty Ratio of at least 4:1 is fnainiafnad unless oSherwise stated and ts ca!cu!afed using the expanded measufement uncertainty. Uncertainty evaluation includes the tnsfrument under
lest and !s calcuiated In accordance with the ISO "Guide !o (he Eiyression of Uncertslnly in Measufement" (GUM). 'Oie unceriainiy represents an expanded uncertglnty using a (averaga factor k=2
!o approximate a 85% confidence level. In toiersnce condillons are based on test resulls failing within specified limits vrith no reduction by fhs uncertainty of the maasufement. The resute conialned
herein relate only to (hs ilem calibrated. This certificate shail not be reproduced except In full, wfthoul WTltten approval of Control Company.

NomlnaloStandard's Reading; As Lefi=lns(rument's Reading; !n Tot=!n Tolerance; Mi n/Max=Acceptance Range; :i;U= Expanded Maasureme nt Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy=A(Max-Min)/2; Min s- As left Nominal (Rounded) - Tolerance; Max =As Left Nomlnal(Floundet() + Tolarance; Dale=MM/DD/YY

Nicol Rodriguez, Quality Manager Aaron Judice, Technical Manager

Maintaining Accuracy:
In our opinion ones calibrated your Waier-ProofThermometer °F/°C should maintgin Its accuracy, Ttiere is no exact way fo determine how Song calibralion will be maintained. Wafer-Pfoof
Thermomeief °F/°Cs change tittle, if any ai all, but can be effected by aging, tepnpsraiure, shock, and confaminaiion.

Recalibration:
For factory calibratlon and re-certiiicalion traceable to National Institute of Sfancfafds and Technology contact Control Company.

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

Coniro! Companif is an ISO 17025:2005 Caffbration Lebofalory Accredfted by (A2LA) American Assodation for Laboratory Accretjitation, Certificate No. 1750.01.
Cofifrol Company is ISO 9001:2008 Quality Certified by (DNV) DetNorske Veritas, Certificate No. CERT-OIBOS-2006-AQ-HOU-RvA.

internalional Laboratory Accredltaiion Coopafalion (ILAC) - Multilaferal Recognition Arrangement (MRA).

ie 1 of I Traceabie® ia n reeistered trademark of Control Company 0 2009 Control Company

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

Cattbration
Rertiltcate No. 1750.01

Traceable® Certificate of Calibration for Water-Proof Thermometer OF/°C

Cert No.: 4039-6313605

Manufactured for and distributed by: Thomas Scientific, Box 93, 99 High Hill Road, Swedeboro, NJ 08085-0099 U.S.A.

Instrument Identification:

Model: 9327K16 S/N: 140754303 Manufacturer: Control Company BS
Standard s/Equipment:

Description
Temperature Calibration Bath TC-179

Thermlstor Module
Temperature Probe

Temperature Calibratlon Bath TC-309
Digital Thermometer

Serial Number
A45240
A17118

128
B3A444

140073820

Due Date

2/24/15
3/12/15

1/28/15

NIST Traceable Reference

1000351744
15-CJ73J-4-1

4000-5680560

Certificate Information:
Technician; 68 Procedure: CAL-03 Cat Date: 10/31/14
Test Conditions: 23.0°C 43.0 %RH 1021 mBar

Due Date; 10/31/16

Calibration Data: (New Instrument)
Unlt(s)

°c

°c

Nominal As Found

N.A.

N.A,

InTol Nominal

0.000

100,000

As Left

-0.2

99.5

In To!

Y
Y

Min
-1,0

99.0

Max

1.0

101.0

±u

0.10

0.059

TUR

>4:1

>4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Test Uncertainty Ratio of at leasi 4:i Js maintained unless otherwise slated and ta calculated using the expandsd measurement uncertainty. Uncertainty evaluation [nctudes Iha Inslfumenl under
tes! and is calculated in accordance with Ihe ISO "Guide to ihe Expression of Uncertainty in Measurement" (GUM). Tha uncertainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence ievel, In iolerance conditions are based on test results falling wllhln specified limits with no reduction t>y the uncertainty of (he [neasuremenL Ttie results contained
herein relate only to the Hem calibrated. This certificate shell not be reproduced except In fuii, wlthoul v/fllien approval of Control Company,

Nom!na[=Stanciard's Reading; As Left:-1 nslrum ant's Reading; In Tol= In Tolerance; Min/Max=Accepfancs Range; ±U=Expandec} Measufement Unceriatnty; TUR=Tesl Uncertainty Ra(!o;
Accuracy=±(Max-M!n)/2; Min = As Left Nomtrtal( Rounded) - Tolerance; Max = As Left Nomlna!{Rounded) + ToSerance; Date=MM/DD/YY

Nicol Rodrlguez, Quality Manager Aaron Judice, Technica! Manager

Maintaining Accuracy:
In our opinion once calibrated your Water-ProofThermometer "F/'C shoulci maintain its accuracy. Tftere is no exact way to detemlne how long catibratlon will be maintained. Water-Proof
Thermometer °F/°CB chsngs llttte, if any at all, but can be affected by aging, temperature, shock, and contamination.

Recalibration:
For factory calibration and re-certlflcatlon iracsable to National Instttuie of Standards and Technofogy contact Conlroi Company.

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

Controi Company Is an ISO 17025:2005 CaHbratlon laboratory Accredited by (A2LA) American Association for Laboratory Accreditation, Caftificate No. 1750.01.
Control Company is !SO 8001:2008 Quaiity Certified by (ONV) Dat Norske Veritas, Csrtifioate No. CERT-01605-2006-AQ-HOU-RvA.

[nternatlonai Laboratory Accreditation Cooperation (ILAC) - Multilateral Recogniilon Arfangement (MRA).

Page t of I Traceable® is a registered trademaric of Control Compiiny 02009 Control Company

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

'////;ih;\^ Callbration
CBrtiflcateNa.17Sa.ai

Traceable® Certificate of Calibration for Water-Proof Thermometer OF/°C

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

Instrument Identification:

Cert. No.: 4039-6313611

Model: 9327K16 S/N: 140754308 Manufacturer: Control Company MV
Standards/Equipmenf:

Description
Temperature Calibration Bath TC-179

Thermistor Module
Temperature Probe

Temperature Cslibratlon Bath TC-309
Digital Thermometer

Serial Number
A45240
A17118

128
B3A444

140073820

Due Date

2/24/15
3/12/15

1/28/15

N! STTraceabie Reference

1000351744
15-CJ73J-4-1

4000-5680560

Certificate information:
Technician: 68 Procedure: CAL-03
Test Conditions: 23.0°C 43.0 %RH 1021 mBar

Gal Date: 10/31/14 Due Date: 10/31/16

Caiibration Data: (New Instrument)
Unit(s)

c
°c

Nominal As Found

N.A.

NA.

InTol Nominal

0.000

100.000

As Left

-0.3

99.8

In To!

Y
Y

Mln

-1.0

99.0

Max

1.0

101.0

±u

0.10

0.059

TUR

>4:1

>4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Test Uncertainty Ratio of at ieast A:\ Is maintained unless otheiwlse stated and Is calculated using the expanded measurement uncertainty. Uncertainty evaluation inctudes (tie instrument under
test anc| ]s calculaied In accordanca wilh the ISO "Guide to fha Expression of Uncertainty in Measurement" (GUM). The uncertainty represenfs an expanded uncertafrUy ustng a coverage factor k=2
to approximats a 95% confidence level. In tolerance condfttons are based on test rssults falling within spsclfied limits with no reduclion by Ihe uncertatnty of the measurement. The results coniglned
herein relata anfy to the item caiibrated. This certificate shall not be reproduced except In full, wlhoutwfitlen approval of Control Company.

NomtnatsStandard's Reading; As Left= Instrument's Reading; In Tot=ln Tolerance; Mlfi/Max=Acceptance Range; ±U=Expandsd Measurement Uncertainty; TUR=Test Uncertainty Rado;
Accurac;y=.i:(Max-Mln)/2; Min =3 As Left Nam!nal( Rounded] -ToierancQ; Max = As Left Nominal(Roundad) + Tolerance; Date=MM/DD/YY

Nicol Rodflgusz, Quality Manager

'f^y.^-.^y11^

Aaron Judice, Technical Manager

IViaintaining Accuracy:
In our opinion once calibrated your Water-PfoofThermometer °F/°C should maintain Its accuracy. Tfiere Is no exact
Thsrmometer °F/°Cs change little, if any ai a!l, but can be affected by sghg, fempsratufe, shock, and contamination.

no exact way to determine how long calibration v/III be maintained. Water-Proof

Recall bration:
For factory csllbration and re-certification fraceablo lo National Insiiluie of Standards and Technology contact Contfoi Company.

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

Control Company is an ISO 17025:2005 Callbratlon Laboratory Accrecfited by (A2LA) Amarican Assodailon for Laboratory_Accr9difatlon, Certificale No. 1760.01.
Conffo! Company la ISO 9001:2008 Qualily Certified by (DNV) Dst Norske Verilas, Certificate No. CERT-01805-200S-AQ-HOU-RvA.

internaiional Laboratory Accfeciilation Coopefaiion (ILAC) - Multilateral Recognition Arrangement (MRA).

Page 1 of t Traceable® is a registered trademark ofCuntroi Company C 2009 Control Company

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

Cert. No.: 4039-7216695Galibration
C8rtilicafeNa.1750.01

Traceable® Certificate of Calibration for Water-Proof Thermometer OF/°C

Oust [D:Horizon Engineering, 13585 NEWhitakerWay, , Portland, OR 97230 U.SA (RMA:1000681)
Instrument Identification:

Model: 90205-22 S/N: 130301083 Manufacturer: Control Company PB
Stand^rds/Equipment:

Descripfion
Temperature Calibratlon Bath TC-179

Thermistor Module
Temperature Probe

Temperature Calibration Bath TC-231
Digital Thermometer

Seria! Number
A45240
A17118

3039
A79341

130070752

Due Date

3/03/16
4/02/16

2/20/16

NISTTraceabie Reference

1000371058
15-AOP2S-20-1

4000-6561724

Certificate Information:
Technician: 68 Procedure: CAL-03 Ca! Date; 11/16/15
Test Conditions: 24.9°C 50.0 %RH 1011 mBar

Due Date: 11/16/16

Calibration
Unit(s)

°c

°c

Data:

Nominal

0.000

100.000

As Found

-0.3

99.8

InTol

Y
Y

Nominal

0.000

100.000

As Left

-0.3

99.8

In To!

Y
Y

Min

-1.0

99.0

Max

1.0

101.0

±u

0.10

0.059

TUR
>4:1

>4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Test Uncertainty Ratio of at least 4:1 is maintained unless otherwise stated anct is calculateti using tha expanded measurement uncertainty. Uncertainty evaluation [ncludea Ihe instfument under
test and Is catculsted In scoordance ^!h (he ISO "Guide to the Expression of Uncertainty in Measuremenl" (GUM). The ttncertelnfy represenls an expanded uncertainty using a coverage factor i<=2
to approximate a 95% confidence level. In tolerance conditions are based on test resylis falling within speclflad limKs with no reduction by the uncertainty of the measurement. The results contained
herein relate only to the Item calibrated, TMs certificate shall not be reproduced except In full, without written approval of Control Company.

Nom in af=S(anciard's Reading; As Left= Instrument's Reading; In Tol=in Tolerance; M!n/Max=Acceptance Range; ±U=Expanded Measufement Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy=±(Max-Min)/2; M!n = As Left Nominal (Rounded) - Tolerance; Max = As Left Nominal (Rounded) + Tolerance; Dato=MM/DD/YY

Aaron Judice, Technlca! MansN!co! Rodrlguez, Qual I ly Manager

[maintaining Accuracy:
fn our opinion once calibrated your Water-proorThermometer °F/°C should maintain its accLiracy. There is no exact way to determine how long caiibration will be malntaineci. Water-Proof
Thermomster 'F/'Cs change litite, If any at all, but can be affected by aging, temperatura, shocit, end conlamlnatton.

Recalib ration:
For factory caiibration and re-certjflcalion traceable to National InGtitute of Standards and Technology contact Control Company.

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

Control Company !s an !SO 17025:2005 Cailbration Laboratory Accredited by(A2LA) American Association for Laboratory Accreditation, Certificate No. 17S0.01.
Control Company is ISO 9001:2008 Quality Certified by(DNV) Del Norske Veriias, Certificate No, CERT-01805-2006-AQ-HOU-RvA.

International Laboratory Accreditation Cooperation (ILAC) • Multilateral Recognition Arrangement (MRA).

Page 1 of 1 TTHcwbte® is a registered trademark oCControl Company 0 2009 Control Company

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

Calibratlon
CBrtifiC3ieNo.1750.D1

Traceable® Certificate of Calibration for Water-Proof Thermometer OF/°C

Cert. No.: 4039-7216696

Oust ID:Korizon Engineering, 13585 NE Whitaker Way,, Portland, OR 97230 U.S.A. ( RMA:1000681)

Instrument Identification; SH
Model: 90205-22 S/N: 130306869 Manufacturer; Control Company

Standards/Equipment:
Description

Temperature Calibration Bath TC-179
Therm!stor IVtoduie
Temperature Probe

Temperature Calibration Bath TC-231
Digital Thermometer

Certificate Information:
Technician: 68 Procedure: CAL-03

Serial Number
A46240
A17118.
3039 .

A79341
130070752

Due Date

3/03/16
4/02/16

2/20/16

NISTTraceabIe Reference

1000371058
15--AOP2S-20-1

4000-6561724

Ca! Date: 11 ,'16/15 Due Date: 11/16/16
Test Conditions: 24.9°C 50.0 %RH 1011 mBar

Call b ration
Unit(s)

°c

"c

Data:

Nominal

0.000

100.000

As Found

-0.2

99.8

InTol

Y
Y

Nominal

0.000

100.000

As Left

"0.2

99.8

inToi

Y
Y

Min

-1.0

99.0

Max

1.0

101.0

±u

0.10

0.059

TUR

>4:1

>4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Test Uncertainty Ratio of at ieast 4:1 is maintained uniess oSharwlse stated and is calculated uslng.the expanded measurement uncertainty. Uncertainty evaluation Includes the jnslnjment under
test and Is calculated In accordance with !hs ISO "Guide to the Expresslori of Uncertainty In Measufement" (GUM), the uncertainty represenls an expanded uncertainty using a coverage factor ks2
to approximate a 9S% confidence level, in tolerance conditions are based on test results falling within specified limits with no reduction by the uncertainty of Ihs measurement. The results contained
herein relate only to the item calibrated. This certificate sha!! not be repruciucod excepl in fu!t, without written approva! of Control Company.

NominalsSlandard's Reading; As Left= Instrument's Reading; In To|a[n Tolerance; MIn/Max=Acceptance Range; ±11= Expands cf Meaauremerit Uncsrtalniy; TUR=Test Uncerialnly Ratio;
Ac<;uracy=±(Ma){-M[n}/2; Min = As Left Nomlnal(Roufidsd) - Tolarance; Max s= As Left Nom)na!(Roundeci) + Tolerance; Date=MM/DD/yY

i IM^W^
Nicol Rodrlgy&z, QuaSity Manqger Aaron Judtce, Tectinica) Manager

Maintaining Accuracy:
In our opinion once caiibraled yourWaier'ProoFTiiermomster 'F/'C shouid maintain Its accuracy. Tftsre la no exact way to datermlne how long cailbratiafiwill be maintainQd. Waler-Proof
Thermometer °F/°Cs change little. If any at a)!, but can bs affected by eging, temperature, shock, 8nd coniaminaiior}.

Recalibration:
For factory calibraifon and re-certiffcation (raceabl& to Na(lona) 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@contro13.com www.control3.com

Control Company Is an ISO 17025:2005 Calibration Laboratory Accredited by (A2LA) American Association for Laboratory Accretiltatlon, Certificate No. 1750.01.
Control Company is [SO 6001:2008 Quallly Certified by (ONV) Del Norsks Veritas, Certificate No. CERT-01805-200S-AQ~HOU-RvA.

[ntematlonal Laboratory Accreditation Coopefation (1LAC) - Multllatera] Recognition Arrangement (MRA).

Page 1 of I Traceable® is a Feglstcred trademark oE'Contro! Company © 2009 Conirot Compwy

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

CalibratiDn
Cert3ncafeNa.1750.01

Traceable® Certificate of Calibration for Water-Proof Thermometer OF/°C

Cert. No.: 4039-6506386

Manufactured for and distributed by: Thomas Scientific, Box 99, 99 High H!l! Road, Swedeboro, NJ 08085-0099 U.SA

Instrument Identification: PAT
Model: 9327K16 S/N: 150067645 Manufacturer: Control Company

Standacds/Equipment;
DescriDtlon

Temperature CaSibration Bath TC-231
Thermistor Module
Temperature Probe
Thermistor Module
Temperature Probe

Temperature Calibration Bath TC-179

Serial Number
A79341
A27129

5202
A17118

3039
A45240

Due Date

11/04/15
11/19/16
2/24/15
3/12/15

NIST Traceable Reference

1000365407
6-CV9Y2-1-1
1000351744
15-CJ73J-1-1

Certificate Information:
Technician: 68 Procedure: CAL-03 Cal Date: 1/28/15 Due Date: 1/28/17
Test Conditions: 25.0'C 32.0 %RH 1022mBar

Caiibration Data: (New Instrument)
Unit(s)

ac

°c

Nominal As Found

N.A.

N.A,

In To! Nominal

0.000

100.000

As Left

-0.4

99.4

InTol

Y
Y

Min
-1.0

99.0

Max

1.0

101.0

±u

0.10

0.059

TUR

>4:1

>4:1

This instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Tost Uncertainty Ratio of st ieast 4:1 Is maintained unless otherwise staled and !s caicuialed using the expanded measurement uncertainty. Uncsrtatnty evaluation indudes the Instrument under
test and is calculated tn accordance with the iSO "Guide to the Expression of Uncertainty in Measuremani" (GUM). The uncertainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence level. In tolerance conditions are based on test resultsi fattins wllhln spaclfled ffmlts with no reductiofi by the uncertainty of Ihe measurement. The results contained
herein relate oniy to (he Hem calibrated. This ceriiftcaie shal! not be reproduced except !n full, without wfillen approval of Control Company.

Nominal=Standard's Reacting; As lef 1=1 nslrum en t's Reading; In Tol=ln Tolerance; Min/Max^Acceplance Range; riJ=Expanded Measurement Uncertglnty; TUR=Tesl Uncertsinly Ratio;
Accuracy =±(Max-Min)/2; Min = As Left Nominal (Rounded) - Tolerance; Max = As Left Nominal (Rounded) + Tolerance; Date=MM/DD/YY

Aaron Juciice, Technical ManagsrNlcol Rodriguez, Quality Manager

[maintaining Accuracy:
In our opinion once calibrated your Watsr-Proof Thermometer *F/'C should maintain fls accuracy. There is no exact way to determine how long caiibrallonwHiba maintained. Water-ProoF
Thermomater °F/*Cs change llttte, if any at all, but can be affected by aging, temperature, shock, and contamination.

Recalibration:
For factory ca]jbra!!on and fe-ceriiflcation traceable [a Nsllonal tnsfftute of Standards and Technology contact Control Company.

CONTROL CCHWPANY 4455 Rex Roacf Friendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 service@control3.com www.control3.com

Control Company is an ISO 17025:2005 Catibratton Laboratory Accredited by (A2LA) American Association for Laboratory AccreditaSion, Certificate No. 17S0.01.
Control Company Is ISO 9001 ;2008 Quality Certified by (DNV) Del Norske Veritas, Certilicate No. CERT-01805.2006-AQ-HOU-RvA.

intemaliona! laboratory Accreditation Caopsration (SLAC) - Mullilateral Recognition Arfangement (MRA).

Paye 1 of 1 TrBCTflbte® is a registered trademsitk of Control Company ©2009 Control Compfiny

HORIZON ENGINEERING 16-5702
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Calibration complies with ISO/IEC
17025, ANSl/NCSL 2540-1, and 9001

Cert. No.: 4039-7175480
Certificala No. 1750.01

Traceable® Certificate of Calibration for Water-Proof Thermometer OF/°C

Manufactured for and distributed by: Thomas Scientific, Box 99,99 High Hill Road, Swedeboro, NJ 08085-0099 U.SA

Instrument Identification:

JN1
Model: 9327K16 S/N: 151830463 Manufacturer; Control Company

Standards/Equlpment:
Description

Temperature Galibration Bath TC-179
Thermistor Module
Temperature Probe

Temperature Calibration Bath TC-231
Thermistor Module
Temperature Probe

Certificate information:

Serial Number
A45240
A17118

3039
A79341
A27129

5202

Due Date

3/03/16
4/02/16

11/04/15
11/19/16

NJST Traceable Reference

1000371058
15--AOP2S-20-1

1000365407
6-CV9Y2-1-1

Technician: 68 Procedure: GAL-03 Cal Date: 10/30/15
Test Conditions: 24.4°C 50.0 %RH 1012 mBar

Due Date: 10/30/17

Calibration Data: (New Instrument)
Unit(s)

°c

°c

Nominal As Found

N.A.

N.A.

fnTol Nominal

0.000

100.000

As Left

-0.3

100.2

In Tot

Y
Y

Mln

-1,0

99.0

Max

1.0

101.0

±u

0,10

0.059

TUR
>4:1

>4;1

This instrument was calibrated using instruments Traceable to National Institute of Standards and Technology,
ATest Uncartalnty Ratio of at ieast 4:1 is maintained untass othBfwlse stated and Is calculated using Iha expanded measurement uncertatnty, Uncertainty evaiuation includes the instrument under
test and !s calcufatecf in accordanca wi?i the ISO 'Guide to the Byression of Uncertainty In Measurement" (GUM). Tha uncartainty fepresents an expandeci uncertainty using a covsrage factor k=2
to approKlmata a 95% confidence level. In toSsronce concfitbns ata based on tost resuiis laHlng v/Ithin speclfisci iimits with no reduction by the uncertainty ot ttis mBasurement. The resuits contained
herein relate only to tha Item calibrated, TWs certificate shall not be tsproducsd except in ftitl, without written approval of Control Comparty.

Nom1na1=Standard's Reading; As leMnstfum ant's Reading; lnTol=lnToSerance; Mln/MaxsAccsptancs Range; ±U=Expanded Measurament Uncertainty; TUR=Test Uncsrtalnty Ratio;
Accuracy=±(Max-MIn}/2; MIn = As Left Nominal (Round ad) - Tolsranca; Max = As Left Nom!nat(Rounded} + Tolerance; Date=MM/DD/YY

Nlco! Rodriguez, Quaiity Managar
^.S^HK».—•

Aaron Judine, Technical Manager

Maintaining Accuracy:
In our opinion once callb(at?d your Water-Proot Theimomatsr °F/°C should maintain Its aocuracy. There Is no exact way to determine how long calibration will be nnaintainBd. Water-Proof
Thsrmomstsr 'F/'Cs change.Httie, if any at all, but can be affactad by aging, Eampefature, shock, arid contaml nation.

RecaUbration:
For factory calibratlon and re-csrtHlcatlan traceabla to National tnstitute of Standards and Technology conlact Control Company.

CONTROL COMPANY 4455 Flex Road Friendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 servjce@controf3.com www.control3.com

ConiroS-Company Is an ISO 17025:2005 CaHbrstlon Laboratory Accredltad by (A2LA) Amarlcari Association for Laboratory Accreditation, Certftlcate No. 17S0.01.
Contro! Company is ISO S001;ao08 Quality Certified by (DNV) DetNorsteVeElias, CBrtificate No. CERT-01805-aOOS-AQ-HOU-RvA,

International Laboratory Accreditation Cooperation (SLAC) - Multilateral Recognition Arrengsment (MRA).

.Page 1 of I TEaccable® Is a registered KademarkorConirol Company © 2009 Control Osmpany
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Horizon Shop
2016Ca!ibrations
JH

IBAROMETER CAUBRATIONS
IELEVATION OF STANDARD 30 FT

inHg inHg
NWS

Diff
%

inHg

TV 1
TV 2
TV 3
TV4
TVS
Portland Shop Barometer

Shortridge #1 (HE 276)
Shortridge#2(HE028)
Shortridge#3(HE226)
Shortridge#4(HE325)
Shortridge#5(HE414)
Shortridge #6

Shortridge#7(HE324)
Shortridge #6

1/8/2016
1/15/2016
1/8/2016

1/8/2016
1/8/2016
1/8/2016

1/13/2016
1/15/2016
1/13/2016
1/8/2016

30.10

30.20

30.20

30.30

30.00

30.00

29.93

29.99

29.93

30.10

#N/A
#N/A

30.02

30.06

30.02

#N/A
30.02

30.02

30.02

29.90

30.06

29.80

30.02

#N/A

#N/A
#N/A

0.3%

0.5%

0.6%

#N/A
0.9%

-0.1%

-0.1%

0.1%

-0.2%

0.4%

0.3%

#N/A

#N/A
#N/A

0.08

0.14

0.18

#N/A
0.28

-0.02

-0.02

0.03

-0.07

0.13

0.08

CARL SUMP #N/A #N/A
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QA/QC 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 foliowed, 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% ofthecalibration span of the analyzer

for the low, mid, and high-level gases or 0.5 ppmv absolute difference)

• System bias at iow-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 cafibration span for low, and mid or high-

level gases, or 0.5 ppmv absolute difference)

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

• Leak free sampling system
• Data acquisition systems record 10-second data points or one-minute

averages of one second readings
• N02 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 fiow 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)

HORiZON ENGINEERING 16-5702
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Quality Assurance/QuaIity Control

IVIanual Equipment QC Procedures On site quality control procedures include

pre- and post-test leak checks on trains and pilot systems. 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 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 results are obtained, the data processing supervisor validates the data with

the following actions:

• verify data entry
• check for variability within replicate runs

• account for variability that is not within performance goals (check the

method, testing, and operation of the plant)

• verify field quality checks

Equipment Calibrations Periodic calibrations are peri'ormed 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. Caiibrations are performed using primary standard references and

callbration curves where applicable.

Dry Gas Meters Dry gas meters used in the manual sampling trains are

calibrated at three rates using a standard dry gas meter that is never taken into
the field. The standard meter is calibration verified by the Northwest Natural Gas

meter shop once every year. Dry gas meters are post-test calibrated with

documentation provided in test reports.

HORIZON ENGINEERING 16-5702
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Quality Assurance/Quality Control

Thermocouples Sample box oven and impinger outlet thermocoupies are

calibration checked against an N 1ST traceable thermocouple and indicator

system every six months at three points. Thermocouple indicators and
temperature controllers are checked using a N 1ST 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 untii they are ready to be inserted in the sample ports.

Nozzles Stainless steel nozzles are calibrated twice each year by checking for

nicks or dents and making diameter measurements in triplicate. Quartz and

borosilicate glass nozzles (and often stainless steel nozzles) are commonly
calibrated in the field by taking the average of three consecutive diameter

measurements. These field calibrations are recorded on the field data sheet for

the first run the nozzie was used.

HORIZON ENGINEERING 16-5702
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xs
HORIZON
ENGINEERING 13585 NE Whitaker Way • Portland, OR 97230

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
Portiand, OR 97232

Mr. Michael Eiseie, P.E.
Oregon Department of Environmental Quality
Western Region - Salem Office
4026 Fairview Industrial Drive
Salem, OR 97302

Re: Source Testing: Bullseye Gla.ss Co.
st3722SE21SIAve

Portland, OR 97202

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

1. Source to be Tested: Glass Furnace T7

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

3. Purpose of the Testing: Performance testing for new baghouse

4. Source Description: Source description wi!i be included in the final report.

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

6. Test IVIethods 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.aov),
January, 2014; Oregon Department of Environmental Quality (ODEQ)
methods in Source Sampling Manua! Volume 1, Apri!, 2015.

C!ients\TestPIans\2016\BuilseyeGlass\5702_v1 HORIZON ENGINEERING 16-5702
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Michael Eiseie, Oregon Dept. of Environmental Quality, March 24, 2016 2

Flow Rate: EPA Methods 1 and 2 (S-type pitot w/ isokinetic trave/ses)
C02 and 02: EPA Method 3A (NDIR and paramagnetic analyzers)'
Moisture; EPA Method 4 (incorporated w/ ODEQ Method 5)
PM: ODEQ Method 5 (filterable and condensable PM; isokinetic

impinger train technique)
Total Cr & Cr : SW-846 Method Op61 (isokinetic recirculatory impinger train

technique with Cr analysis by 1C 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 wiil 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 criticai information may result in rejection of the data,
requiring a retest. This documentation will include at least the following:

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

EPA Method 3A:
• 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 ca!ibration 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 sampiing 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

72.2
• Leak free sampling system
• Data acquisition systems record 10-second data points or one-minute

averages of one second readings

EPA Method 3A wi!! only be measured at the baghouse outlet.

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

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

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

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

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

• Average concentration (run average < calibration span for each run)
• Stratification test (to be done during run 1 at three(3) ortwe!ve(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 posf-test leak checks on the sampling
system and pitot lines.

• Themnocouples attached to the pilots 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 stil! 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,
nozzies 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.

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

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

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

• pH of the impinger solution will be checked during sample recovery.
• The sample train will be purged with N2 at a rate of 10 L/min for 30

minutes.
• If the stack temperature is above 200 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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Michael Eisele, Oregon Dept. of Environmental Quality, March 24, 2016 4

Audit Sample Requirement: The EPA Stationary Source Audit Sample
Program was restructured and promulgated on September 30, 2010 and was
made effective 30 days after that date. The Standard requires that the
Facility or their representative must order audit samples if they are available,
with the exception of the 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.ora/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, Builseye Glass is not required to
obtain audit samples for this test program.

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

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

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

Fax (503) 255-0505
E-mai! trhodes@montrose-env.com

14.Consultant: John Browning
(503)212-2515

Cell (503)412-9842
E-mail ibrowninci^bridaeh2o.com

15. Source Site Personnel: Dan Schwoerer
(503) 232-8887

Fax (503) 238-9963
E-mail danschwoerer@3buliseveqlass.com

16. Regulatory Contacts: George Davis
(503)~229-5534

Fax (503) 229-6945
Email davJs,fleprae(a)deQ. state, or.us

Michael Eisele
(503) 378-5070

Fax (503)378-4196
E-mail E!SELE.Michael(a)dea.state.or.us

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

• Type and quantity of material being processed - 1 ,200 to 1,350 pounds of
batch materials to make dark green cathedral glass with a chromium
content greater than 1.00%

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

• 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 1.02 to 1.20
parts natural gas for 2.0 parts oxygen as per usual production parameters

• Baghouse pressure drop - Pressure readings will be tracked during the
testing cycle

• Ail 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. Other Considerations: The testing iocations 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 nozzie, the SW"
846 Method 0061 sample 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 acknowiedging receipt of this plan and agreement on the content (or
changes as necessary) would be appreciated.

The Department wil! 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 reliabiiity of the results, could result in test report
rejection.

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

HORIZON ENGINEERING
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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. Buliseye Glass should
send one (1) hardcopy of the completed source test report to you at the
address above.

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

Sincerely,

^ '"

Thomas Rhodes, QSTI
District Manager
Horizon Engineering, an affiliate ofMontrose 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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HORIZON
ENGINEERING 13585 NE Whitaker Way • Portland, OR 97230

Phone (503) 255-5050 • Fax (503) 255-0505
www.horizonengineering.com

April 25,2016 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 Test Plan Addendum: Bullseye Glaps Co.
3722SE21stAve
Portland, OR 97202

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

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

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

Ciients\TestPlans\2016\Bul!seyeGlass\5702
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Michael Eisele, Oregon Dept. of Environmental Quality, April 25, 2016 2

Bu.ll,seye Glass Co. has decided to include two additional test runs for total Cr &
Cr at the baghouse outlet These additional runs will be conducted during Run
2 and Run 3.

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

Sincerely,

^/^
'/'• 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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HORIZON
ENGINEERING 13585 NE Whitaker Way • Portland, OR 97230

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 Muitnomah 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 Gla.ss Co.
3722SE21stAve
Portland, OR 97202

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

1. Source to be Tested: Glass Furnace T7

2. Test Locations: Baghouse BH-1 ln!et and Outlet

-+6
3. Purpose of the Testing: Performance testing for new baghouse. CrT

emissions will be estimated using the Cr inlet results and the PM removal
efficiency.

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

5. Pollutants to be Tested: particuiate matter (PM), Total Cr, and Cr

6. Test Methods to be Used: Testing will be conducted in accordance with
EPA methods in Title 40 Code of Federal Regulations Part 60 (40 CFR 60),
Appendix A, from the Electronic Code of Federal Regulations (www.ecfr.gov),
January, 2014; Oregon Department of Environmental Quality (ODEQ)
methods in Source SampHna Manua! Volume 1, April, 201 5.
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Baghouse Inlet
Flow Rate: EPA Methods 1 and 2 (S-type pitot w/ isokinetic traverses)
002 and 02: Assume same molecular weight as the outlet
Moisture: EPA Method 4 (incorporated w/ ODEQ Method 5)
PM: ODEQ Method 5 (filterable and condensable PM; Isokinetic

impinger train technique)
Total Cr & CrTU: SW-846 Method QR61 (isokinetic recirculatory impinger train

technique with Cr analysis by 1C 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 (Te<dlar bags with analysis by GC/TCD for

CH4, N2, Oz, & C02)1
Moisture: EPA Method 4 (incorporated w/ ODEQ Method 5)
PM: ODEQ Method 5 (filterable and condensable PM; isokinetic

impinger train technique)

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

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

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

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

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

• 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.

It is anticipated that several Tecflar bag samples will be taken during the run to encompass the
entire iength of the test run.
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Aiso, prior to use, themnocouple 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-annua! caiibrations of critical orifices, pitots,
nozzles and thermocouples (sample box impinger outiet 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-haif
(1/2) the emission standard.

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

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

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

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

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

Audit Sample Requirement: The EPA Stationary Source Audit Sample
Program was restructured and promulgated on September 30, 2010 and was
made effective 30 days after that date. The Standard requires that the
Facility or their representative must order audit samples if they are available,
with the exception of the methods listed in 40 CFR 60, 60.8(g)(1). The TNI
website is referred to for a list of available accredited audit Providers and
audits (www.neiac-institute.ora/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, Buiiseye Glass is not required to
obtain audit samples for this test program.

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

12. Reporting Units for Results: Results will be expressed as concentrations
(ppmv, ^g/dscm. orgr/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(5)montrose-env.com

14. Consultant: John Browning
(503)212-2515

Cell (503)412-9842
E-mail ibrownina(a)bridaeh2o.com

15.Source Site Personnel: Dan Schwoerer
(503) 232-8887

Fax (503) 238-9963
E-mail danschwoerer@bullsevefllass.com

16. Regulatory Contacts: George Davis
(503)-229-5534

Fax (503) 229-6945
Email davis.aeorae(5)decLState,pr,us

Michael Eisele
(503) 378-5070

Fax (503)378-4196
E-mail EISELE.Michael(a)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. Culiet will not be used during the source test.

• Fumace^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

Prpcess/Prpduction/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.

HORIZON ENGINEERING

Ciients\TestPians\2016\Bu[lseyeGlass\5702__v2 HORIZON ENGINEERING 16-5702



122
Michael Eisele, Oregon Dept. of Environmental Quality, April 8, 2016 5

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

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

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

21. Tentative Test Schedule:

April 25 (Mon): Mobilize and setup
April 26 (Tues): Begin test Run 1
April 27 (Wed): Begin test Run 2
April 28 (Thurs): Begin test Run 3
April 29 (Fri): Complete testing and demobilize

22. Other 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,

:y.- /)/^~'~

Thomas Rhodes, QST!
District Manager
Horizon Engineering, an affiliate of Montrose Environmental Group, Inc.

For information on Horizon Engineering and Montrose Environmental, go to
www. m o ntrose-e nv. co m

THIS IS THE LAST PAGE OF THE DOCUMENT
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Kate Brown/ Governor

_l21.

Department of Environmental Quality
Western Region Salem Office

4026 Fairview Industrial Dr SE
Salem, OR 97302

(503) 378-8240
PAX (503) 373-7944

rrmi
April 12,2016

Eric Durrm
Bullseye Glass Company
3722SE21sfAve
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 Tliomas Riiodes:

DEQ originally received the source test plan for testing the emissions from glass fucaace T7
located at Bullseye Glass in Portland, OR on March 21, 2016. DEQ received the fast revised plan
on March 25, 2016, and final revised plan on April 8,2016. The final plan details the methods and
approach to determine ftxe emission rate and removal efficiency ofparticulate matter (PM) fi-om

the baghouse inlet and exhaust, and fhe measurement of total chromium (Cr) and hexavalent
chromium (Cr+ ) at the baghouse mlet. DEQ has reviewed the soiirce test plan and is approving it

witib. the following conditions:

GENERAL PROCESS CONDITIONS

1.) Only regular operating staff may adjust the production process and emission control
• parameters during the source performance tests and within, two (2) hours prior to ftie

tests. Any operating adjustments made duimg the source performance tests, wMcli are
a result of consultation during fh.e tests with source testing personnel, equipment

vendors or consultants, may render the source perfonnance test invalid. Any
adjustments made during fhe test must be recorded and included in the test report.

2,) Testing shall be perfonned while tlie furnace is making glass with the highest
percentage of chromiutn normally used. The famace must also be fired in the most

oxidizing condition under which chromium containmg glass is normally made. The
ingredients in the batch must be -die most oxidizing ingredients normally used to
make chrommm contaming glass. Documentation stating and explaining this must be

provided in, the test report.
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3.) During source testing tiie 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 clu'omium in the batch (Ibs)
• Type and quantity of material being processed
• Oxygen usage (quantity used, hourly nmrnnum)

• Natural gas usage (quantity used, hourly minimum)

• Furnace temperature ( F, hourly mmimum)

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

• Weight of charges durmg each batch (Ibs)
• Time of charges

• Weight of finished product (Ibs)
• Duration oftfae charging period (hrs)
• Duration of refining period (hrs)
• All other normally recorded information

TOTAL CHROMIUM & HEXAVALENT CHR03VOUM (EPA SW-846 METHOD 0061)
CONDITIONS

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

isoldnetic samplmg.

5.) Take steps to minimize the blockage effects offhe sampling probe in the test duct/stack.

6.) Testing must be performed using two ports located 90 degrees from each other.

7.) 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.

8.) To ensure that representative chromium samples are collected during these extended test

intervals (-16 hours), four sequential traverses should be perfonned on each offhe 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.

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

10.) With.the exception of the sampling nozzle (glass) and the siUca gel impmger, all of
the sampling train components (including coimecting jEittings) shall be Teflon.

HORIZON ENGINEERING 16-5702



125

11.) la Section 10, Horizon notes tibat the pH oftiie KOH sample solution will be measured
after the completion of the testing, which is required by the meftiod. Given fh.e duration of

the testing you may, to make sure the pH of the absorbing solution remains above 8.5,
momentarily pause ibs test to check the pH periodically throughout the run (e.g., every few

hours). Any pH data collected shall be documented on the field data sheet. Leak checks
must be completed any time the sampling system is opened. Leak checks of the equipment
and any gain in volume by the dry gas meter due to tibie leak checks must also be
documented on tiie field data sheets. Correct the final sample volume by the aaioytit
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 * Vis, ml) - (B, ug/ml * 300 ml)] x d

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

13.) Verify the ICOH recirculation rate is at least 50 ml/min.

14.) Record the nitrogen purge rate and duration.

15.) Following purging and filtcatioti, itae sample solution is to be tcansferred to
polyethylene sample bottles.

16.) Pollcwing 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 ofDI water used to rinse the samplingtram directly affects the detection

limit. The volume should be sufficient to quantitatively rinse the train; it should not
be excessive. We recommend fhat a pre-raeasured volume ofrinse "water (e.g., 100
mis) be provided to the sample recovery person so that the same amount ofrinse is

used for each test.

18.) Take steps to make sure the level of hexavalent chromiutn in the K.OH reagent is as
low as possible before testing begins.

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

20.) The hexavalent chronuum 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 fhree test runs. Hand calculations must be provided

for at least one test run.

• ng/dscm

• Ibs/hr
• Ibs/ton of chromium processed

* Ibs/ton of glass produced

HORIZON ENGINEERING 16-5702
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" 22.) Use the particulate removal efficiency to calculate the exiussion rate ofhoxavalent an-d

total .chromium emissions. Report results as mdicated below for each individual test run
and averaged for all three test runs. Hand calculations must be provided for at least one

test run.

• ng/dscm

• Ibs/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'.

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

23.). The exhaust duct configurations and flow measiirements must meet the EPAMefhods
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 ofMeftiod 2

Section 6.2.

26.) Moisture content of the exhaust stack gas must be determined. by EPA Method 4 for each

test run. la addition. Section 12.1.7 ofEPA Method 4 states "In saturated or moisture

droplet-laden gas streams, two calculations of the moisture content offh.e stack gas shall be
made, one using a value based upon fhe 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. At a
mimmum, two measurements of moisture content using ODEQ Method 4 shall be made for
each nm and averaged for the run. The lower offhe two values as determined by EPA
Method 4 and ODEQ Method 4 shall be considered correct for each run.

EXRAUST GAS COMPOSITION CEPA METHOD 3C/ASTM METHODS 1946)
CONDITIONiS

27.) Ns, 0^, CO^, CO, CH4, C2H6, 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 tlie 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 (his
although other measures may be taken fhat 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 fhe test plan, DEQ understands that this is an inaccuracy and
that Method 3A will not be used during this testing program. The methods referenced in
this section will be used to determine tfae molecular weight ia place of Method 3A.

PARTICULATE MATTER (EVA/ ODEQ METHOD 5) CONDITIONS

31.) During sampling, make sure other equipment is not ititerfering witih isoldnetic 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 plajae
(i.e., different set of ports and apart 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 tliat representative particulate samples are collected during these extended test
intervals (-16 hours), four sequential traverses should be performed on each of the two
ports. For example, sampUng 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.) If the filter becomes plugged to the point in which isoldnetics can no longer be
maintained pause the inlet and outlet sampling. Leak check the sampling system with the

clogged filter; replace the filter; repeat fbe check the sampling system; make note of the
dry gas meter's volume displacement caused by the leak checks; and continue testing.
Correct the final sample volume by the amount collected ch-tring the leak checks and use

the corrected sample volume amount for emissions calculations.

37.) For ODEQ Method 5, the method quantifiable limit (MQL) is 7 mg ofPM, which
should be taken into consideration when targeting a nmuraum sample volume and
when calculating results. If less than 7 mg is collected, calculations shall be based not
on the actual mass ofPM collected but on the MQL 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.

• gr/dscf
• Ib/hour
• Ib/ton of glass produced
• % removal efficiency based on Ib/hour of the inlet and outlet results
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GENERAL TESTING CONDITIONS

39.) TJie ODEQ must be notified of any changes in the source test plan and/or ftie
specified methods prior to testing. SigmficEmt changes not ackaowledged by the DEQ
could be basis for invalidatmg an- entire test run and potentially the entire testmg

program. Documentation of any deviations must include an evaluation offfie impact
of the deviation on the test data. Deviations may result in rejection ofUhe data,

requiring a retest.

40.) Method-specific qualify assurance/quality control (QA/QC) procedures must be
perfomxed 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.

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

42.) 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.).

43.) The source test report shall be submitted to the DEQ wifhin 45 days following the
completion offhe 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.

Sincerely,

Mike Eisele, PE
AQ Source Test Coordinator
Western Reglon-Salem

ec; George Davis, DEQ: NWR-AQ File
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Quality Assurance Documentation
MAQS QSTI/QI Certification Dates
Qualified Individual (Ql) Certificates

QMS Statement of Conformance
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QSTI Certification Expiration Dates

QSTI Empioyee
i6 April 2016
\ndy Vella

irett Sherwood

:arISlimp

:. David Bagwell
;hris Hinson

3anny Phipps
3av;d Wagner

lason French

loe Heffeman III

[ohn Lewis
MarkStanfield
M i ha i Voivod

Robert Rusi

Scott Chesnut
Tom Lyons

Thomas Rhodes

QSTI Employee
26 April 2016
AndyVella
Brett Sherwood
Carl Slimp

C. David Bagwell
Chris Hinson

DannyPhipps
David Wagner

Jason French

Joe Heffernan III

John Lewis
MarkStanfieid
Mihai Voivod

Robert Rusi
Scott Chesnut

Tom Lyons

Thomas Rhodes

Cert.
No.

'008-247

'009-362

'005-022

1014-83G
1016-915
?012-658

?013-773

?009-325
2011-55C

2009-337
2016-9ie

2012-65£
2012-65E
^012-723
2010-40E

Cert.

No.

2008-24-;

2009-36;

2005-02;
2014-S3C

2016-91;
2012-65E
2013-77:

2009-32:

2011-55(
2009-33'

201G-9K
2012-65!

2012-65;

2012-72:
2010-40!

Group 1 E
Certificate

24 December 2017

22 May 2018
29 March 2020

5 September 2018

16 December 2020

3 April 2017
19 March 201S

16 December 2020
28 January 2020

25 January 2020
25 February 2021

19 March 2017

19 March 2017
30 July 2017

16 December 2020

Group 4 I
Certificate

9 March 2020

22 December 2018

9 February 2019

17 March 2021
3 April 2017

19 March 2018

17 December 2020

5 April 2020

19 March 2017

19 March 2017

30 July 2017
9 March 2020

pirations
Exam (Qt)

24 June 2017

25 February 2021

22 May 2018
29 March 2020

5 September 2018

16 December 2020
3 April 2017

5 August 2017
16 December 2020

28 July 2020
25 January 2020

26 February 2021

19 March 2017
19 March 2017
24 June 2017

16 December 2020

pirations

Exam (Ql)
9 March 2020

22 December 2018

11 December 2017
9 February 2019

IS March 2021
3 April 2017

11 December 2017

17 December 2020

26 February 2021
5 April 2020

19 March 2017

19 March 2017
25 June 2017
9 March 2020

Group 2 i
Certificate

24 June 2017

26 March 2018

27 October 2018

17 December 2020

3 April 2017
19 March 2018

16 December 2020
29 January 2020

29 July 2020
19 March 2017
19 March 2017
30Juiy2017

17 December 2020

Group 5 I
Certificate

pirations
Exam(Cy)

24 June 2017
26 February 2021

26 March 2018

17 December 2020
27 October 2018

17 December 2020

3 Aprii 2017
11 December 2017

16 December 2020
29 January 2020

29 July 2020
19 March 2017
19 March 2017
24 June 2017

17 December 2020

pirations

Exam {0.1}

Group3 Expirati
Certificate

25 June 2017

31 July 2018
29 March 2020

21 November 2018

16 March 2021
3 April 2017

19 March 2018
23 March 2019

5 April 2020
17 December 2020

19 March 2017

19 March 2017
30 July 2017
14 April 2020

;pi rations
Exam (Ql)

25 June 2017

31 July 2018
29 March 2020

21 November 2018
17 March 2021

3 April 2017
6 August 2017
25 March 2018

25 February 2021
5 April 2020

17 December 2020
19 March 2017
19 March 2017
25 June 2017

25 March 2018

**Red type indicates expired certification or QI as of date above**
""0"^^ !:v;-ic !;^;<CB;L;J ;:ertiHc^ik-;;/Qi ^::;;hi-"i ^ nionrh:; or^psi'.sdon 'fror;' Cute '.':, i:;e'.'';''''v

^Green type indicates certification/QJ valid for greater than 6 months from date above**
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LET IT BE KNOWN THAT

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

ISSUED THIS 20TH DAY OF MARCH 2013 AND EFPECWE UNTIL MARCH 19TH, 2018

PeferR WesQin, QSTI/QSTO Review Board

£^

// M^
PeterS. Pakainis, QSTI/QSTO Review Bosrd

r F>^,M aa/.n™fl ftoTr/n^T-o Review Board

y-^-v^. ^ • l.i^/i' ^-^ '•1 ^

Karen D. Kaj'iya-MiHs , QSTS/QSTO Review Board

.-^ ^^. ..-
^//^-:';,.1..-i< ^^'•^•(

QJenn C. England, QSTl/QSTO Review Board

APPLICATION
NO.

2013-771



Qualified Source Testing Individual
LET IT BE KNOWN THAT

JOSEPH M. HEFFERNAN, HI
HAS SUCCESSFULLY PASSED A COMPREHENSFVE EXAMINATION AND SATISFIED

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

MANUAL GAS VOLUWS SSBASUREMSNTS AND ISOKINKTIC PARTXCVLATE
SAMPLING METHODS

ISSUED THIS irm DAY OF DECEMBER 2015 AND EFFECTIVE UNTIL DECEMBER 16TH 2020

Peter R. Westlln, QSTI/QSTO Review Boanf f, QSTi/QSTO Ren'ew Board

..^^^: ^^^
PeterS. Palo/nls, QSTI/QSTO Review Board

^— W.3^
Theresa Lows, QSTVQSTO RQView Board

Karen D. KaJiyg-SSSHs , QSTI/QSTO Review Board

CERTIFICATE
NO.

2009-325

yf- :J.-,^_-^-

Bruce Rantfaff QSTVQSTO Rwlew Board



Qualified Source Testing Individual
LET IT BE KNOWN THAT

JOHN S. LEWIS
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 MEASURBMBNTS AND XSOSNBTIC PARTXCULATE
SAMPLING METHODS

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

Qs^ff^^
Pete^R. y^stff^ QSTVQSTO Review Board

!i.i, ^

Pefer S. Pskalnfs, QSTI/QSTO Revfew Soard

J^-^" % ^-—<-
Theresa Lower QSTVQSTO Review Board

^Cawi D. Kajiy^WWs . QSTtfQSTO Review Boanf

^^..^ .y.^y^
J

Glenn C. Englandr GSTyQSTO Rewiew Board

CERTIFICATE
NO.

2011-550
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LET IT BE KNOWN THAT

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 VOLUJ^E MEASUREMENTS AND ISOKINBTIC PARTICULATE
SAMPLING MBTHODS

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

'VJ;
C. DSW'tf Bagw^f, QSTl/QSTO Review Board

\L ~^. {/ '- irij
^u^j). r^^-^ils

PeterS. Pakalnis, QSTVQSTO Review Boarif

,J^^- % ^<_
Theresa Lows, QSTS/QSTO Review Board

Karen D. Kajiya-NHIfs , QSTI/QSTO Review Board

^(/^WL y^^'w^x'
~y~

GSenn C. Englantl, QSTS/QSTO Review Board

APPUCAT10N
NO.

20-14-830

~1



Qualified Source Testing Individual
LET IT BE KNOWN THAT

MfflAI V. VOFTOD
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 VOLUMB MBASURBMENTS AND IBOKINETIC PARTICULATK
SASSPLING METHODS

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

^~^ f

PeterR. WesUinr QSTl/QSTO Review Board

/

C. David Bagwe^, QSTl/QSTO Review Board

JA^J^. s'^'^-^fjs
Karen Q. Kajiya-IVIiHs , QSTl/QSTO Review Bo^rd

PeterS. PakaSfiis, QSTI/QSTO Review Board

w. ^^-

CERTIFICATE
NO.

2016-916

Theresa Lowe, QSTJ/QSTO Review Board Brace Randall QSTl/QSTO Review Board
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From: Theresa Lowe <tf lowe(Siyahoo.com>

Sent: Wednesday, March 9, 2016 5:34:32 PM

To: Brett Sherwood

Cc: Gail Westiin
Subject: QSTI Score - Brett M.Sherwood

THIS EiViAIL IS THE OFFICIAL NOTIFICATION OF YOUR SES QUALIFIED SOURCE TESTING
INDIVIDUAL OR OBSERVER (QSTI/QSTO) EXAMfS) RESULTS (P/ease Print Out for Your
Records}

T-o;

Employed by:
Phone:
Email:

Brett M. Sherwood
Montmse Environmental
503-255-5050
bsherwood@mQntrose-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
#

1

1A
2
3
4
5

Exam

EPA Manual Gas Volume and Flow Measurements and Isokinetic
Particulate Sampling Methods

Stack Gas Flow Rate Measurements Sampling Methods

EPA -Manual Gaseous Pollutants Source Sampling Methods
EPA Gaseous Pollutants Instrumental Methods

EPA Hazardous Metals Measurement Methods

Part 75 CEMS RATA Testing

Date of
Exam

2/25/16

2/26/16

Exam #

12713

12715

Score Status

p

p

NOTE: (1) The ECMPS AETB reporting requirements include a provision for an email address to be noted for the exam
provider. Your exam provider is the Source Evaluation Society. Please use the following email address:
astiDroflram(5>amail.com. i2} Your exam scorefs). Der ASTM D7036-04. will be aDDlicable for five years. You will need to re"
take your 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 / Renewalsi Please check the SES Website
(www.sesnews.orci) under the link for the "SES QSTI/QSTO Program" for directions on how to apply
for your certificate or contact Gail Westlin at aail westlin(%vahoo.com or Theresa Lowe at
tf lowe(%vahoQ,com.

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

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

^ -^<?^n Fr^iJ , as an employee of Montrose Air Quality Services/ LLC (MAQS),
signthisQuality Management System Conformance Statement to verify that I'have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, I understand my role in the company as it pertains to the Quality Management System.

7-27-,^
Eyfployee Sigfic^Ore Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

I Q-WAS V^<0^ _ ^ 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 forthjn the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, I undecs^ffd my roie in the company as it pertains to the Quaiity Management System.

E m ployee-Sig n atQre MIS
Date

HORIZON ENGINEERING 16-5702
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Quahly Management System Conformance Statement

7dkn StecVim t^^^
J , as an employee of Montrose Air Quality Services/ LLC (MAQ5),

sign this Quality Management System Conformance Statement to verify that I have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.

Furthermore, I understand my role in the company as it pertains to the Quality Management System.

Employee Signatu^

8//Q//5'
Date

HORIZON ENGINEERING 16-5702
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£.\ ^ A I 5 k? ^ AV •i-' .

Quality Management System Conformance Statement

,rj^^^^' /̂ as an employee of Montrose Air Quality Services, LLC (MAQS)/
sign this Quality Management System Confomnance Statement to verify that 1 have read and understand
the requirements set forth En the MAQS Quality Policy Statement and in the MAQS Quality Manual.

Furthermore, 1 understand my role En the company as it pertains to the Quality Management System.

fployee Signature

3///// y
Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

^r^^J- ^I ^^-'I'V L^U^^^--^ ^ 35 3p 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 IViAQS Quality Manual.
Furthermore. I understand my role in the company as it pertains to the Quality Management System.

Employee Signature Date

HORIZON ENGINEERING 16-5702
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Qualily Management System Conformance Statement

r^A^is^j Cfi/^o^I ^\ ^^^ - v^( v-nyyi ^t^-^ 35 gn 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 Poiicy Statement and in the MAQS Quaiity Manual.
Furthermore, I understand my role in the company as it pertains to the Quality Management System.

•^^s
Employee Signaturj

-?4z SL
Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

I fA^V\<Ki Von/oJ , 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, I understand my role in the company as it pertains to the Quality Management System.

w.^ ^i^f/1
Employee Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

TM^^c ^ / 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, I understand my role in the company as Et pertains to the Quality Management System.

/S7//S
Empioyee Signature Date

HORIZON ENGINEERING 16-5702
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AIR QjJAUTY SERVICES

Quality Management System Confonnance Statement

I i <^LL< t —L^ —^ r^c'<- — , 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, I understand my role in the company as it pertains to the Quality Management System.

3 // 7^ 1C
Employee Signature Date

HORIZON ENGINEERING 16-5702
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^h. M

JNI ^%.
y^y.^

I )'

A 4 f^ b T?nil rf^i f1 i^%v%j B vi %^h
^^

U- ^ !;^

Quality Management System Conformance Statement

I ^ ^s^ci.k , as an empioyee of Montrose Air Quality Services, LLC (MAQS)/
sign this Quality Management System Confomnance Statement to verify that I have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, I understand my role in the company as it pertains to the Quality Management System.

2-/P-/6
mployee Signature Date

HORfZON ENGINEERING 16-5702
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Qyahfy Management System Conformance Statement

<St^\^ ^A^ it)l ^\^t\vv'v —n^_^— , 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 En the MAQS Quality Manual.
Furthermore, I understand my roie in the company as it pertains to the Quality Management System.

-L /z^-l K/

Employee Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

/^/C-//A^^ UA^A^H

I, -/ 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, I understand my role in the company as it pertains to the Quality Management System.

^/' A^ ^T/^ /^d,
Employ^ Signature Date

~7 ^T^~

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

/^a^/ fii^o / as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Confomnance Statement to verify that I have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, I understand my role In the company as it pertains to the Quality Management System.

^7/W(,
Employee Signature

7r
Date

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

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• Qualified Source Test Individual (QSTI) Application #2013-771
o Group I, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group II, Manual Gas Source Sampling Methods
o Group ill, Gaseous Pollutants Instrumental Methods
o Group IV, Hazardous Metals Measurements

• B.S. in Mechanical Engineering from the University of South Florida in Tampa, Florida, 2004
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HA2COM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Certified Visible Emissions Evaiuator
• Aerial Platform Certified
• Transportation Worker Identification Credential (TWIG) 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

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 Nationai Council for Air & Stream Improvement (NCASI), California Air Resource Board
(GARB), Nationa! 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 CaiEfornia) agency methods.

HORIZON ENGINEERING 16-5702
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JOHN S. LEWIS, QSTI (Gl, I!, IV)
FIELD TECHNICIAN 11

EDUCATION/PROFESSiONALCERTIFICATIONS/TRAINING

• Qualified Source Test Individual (QSTI)
o Group !, Manual Gas Volume and Ffow Measurements and Isokinetic Particutate Sampling Methods
o Group fl, 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/HA2MAT, 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 FEt-Tested
• Aduit 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 Council for Air & Stream Improvement
(NCAS!), Oregon Department of Environmenta! Quality (ODEQ), California Air Resource Board (GARB),
National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), and the American Society for Testing and [VIaterials (ASTM).

HORIZON ENGINEERING 16-5702
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JOSEPH M. HEFFERNAN III, QSTI (GI-IV)
PROJECT IV1ANAGER/TEAW1 LEADER

EDUCATfON/PROFESSIONALCERTIFICATJONS/TRAINING

• Qualified Source Test Individual (QST!)
o Group I, Manual Gas Volume and Flow Measurements and isokinetic Particuiate Sampling Methods
o Group II, Manual Gas Source Sampling Methods
o Group HI, Gaseous Pollutants Instrumental Methods
o Group IV, Hazardous Metals Measurements

• B.S. in Physical Education from Northern Illinois University, 1999
• Minor in Marketing, with emphasis in Sports Marketing
• Certified Visible Emissions Evaiuator
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HA2MAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Aerial Platform Certified
• Transportation Worker Identification Credential (TWIG) Approved
• international Air Transport Association (fATA) Trained
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL DEVELOPMENT

• Stationary Source Sampling and Analysis for Air Poiiutants (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 pollution testing organization in Niinois for a total of more than 12 years of professional
experience in the field of air quality. He has performed source tests at hundreds of industrial sources
domestically and internationaily 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 ERA 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 (GARB), National Institute
for Occupational Health and Safety (NIOSH), Occupational Safety and Health Administration (OSHA),
and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702
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Chris Hinson, E.I.T., QSTI (GI-iV)
PROJECT MANAGER

EDUCATION/PROFESSIONALCERT1FICATIONS/TRAINING

• Qualified Source Test Individual (QSTI)
o Group I, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group II, Manual Gas Source Sampling Methods
o Group ill, Gaseous Pollutants Instrumental Sampling Methods
o Group IV, Hazardous Metals Measurement Sampling Methods

• Engineer in Training (E.LT.) Certification
• Bachelors of Science, Nuclear Engineering, 2012 - Purdue University
• Certified Visible Emissions Evaluator
• Respirator Fit-Tested
• Aduit CPR Certified
• Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Chris Hinson has been with Horizon Engineering, LLC since 2014. He has performed source tests
at hundreds of industrial sources. He performs source emission testing and activities related to
source emission testing, including field sampling, laboratory analysis, test equipment maintenance
and calibration, equipment preparation, En-field data recording and calculations. Chris has
performed greenhouse gas testing and monitoring at many different facilities. He is aiso
experienced using methods from the National Council for Air & Stream Improvement (NCASI),
Oregon Department of Environmental Quality (ODEQ), California Air Resource Board (CARB),
National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702
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MIHAI VOIVOD
FIELD TECHNICIAN 11

EDUCAT!ON/PROFESSIONALCERTIFICATIONS/TRAINING

• Qualified Individual (Ql)
o Group II, 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,

HA2COM/HA2MAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Aerial Platform Certified
• Transportation Worker Identification Credential (TWIC) Approved
• International Air Transport Association (IATA) Trained
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Mihai Voivod has been with Horizon Engineering since September 2012. He brings 3 years of prior
professional experience in the electronics manufacturing industry working for Silicon Forest Electronics in
Vancouver, Washington and during an internship at a Romanian laboratory. At Horizon, he performs
source emission testing and activities related to source emission testing, including field sampling, test
equipment fabrication, maintenance, and calibration, equipment preparation, and in-fieid 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 Quaiity
(ODEQ), California Air Resource Board (CARB), National institute for Occupational Health and Safety
(NIOSH), Occupational Safety and Health Acfministration (OSHA), and the American Society for Testing
and Materials (ASTM).

His experience in the electronics manufacturing industry included operating a selective solder machine
and an automated optical inspection (AOI) machine. His education speciaity was laboratory sampling
analysis and instrumentation operation and troubleshooting.
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BRANDON CRAWFORD
FIELD TECHNICIAN I

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• B.S. En Environmental Science from Oregon State University, Corvaiiis, 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
• Aeriai 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

Brandon Crawford has been with Horizon Engineering since June 2014. He brings previous industrial
experience as an intern for ATI Aibany Operations/Wah 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 iearning 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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BRETT SHERWOOD
FIELD TECHNICIAN I

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• B.S. in Environmenta! Science from Washington State University, Puliman. 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
• Internationa! 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 caiibration, equipment
preparation, and in-field data recording. He is receiving training in all EPA source test procedures from
2002 to present. He is also learning to use methods from the National Council for Air & Stream
improvement (NCASI), Oregon Department of Environmental Quality (ODEQ), California Air Resource
Board (CARB), National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and
Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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PATRICK A. TODD
SHOP STEWARD/FIELD TECHNICIAN

EDUCATION/PROFESSiONALCERTIFICATIONS/TRAINING

• Working towards Associates of Facility Maintenance Technology at Portland Community College
• Certified Visible Emissions Evaiuator
• 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

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 fieid sampling, test equipment maintenance and caiibration, equipment preparation, and
in-fie!d 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 I

EDUCATION/PROFESS10NALCERTIFICATIONS/TRAINING

• B.S. in En Environmental Science, Oregon Institute of Technology, Kiamath Fails, Or 2015
• Opacity & Visual Emissions Certified (EPA IVIethod 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 Credentiai (TWIC) approved
• Respirator Fit-Tested
• Red Cross First Aid & CPR Certified
• Aerial Boom/ScEssor 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
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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PAUL LAWAFA BERCE
FIELD TECHNICfAN I

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• B.S. in Environmental Science from Oregon State University, Corvaliis, 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 appiication. 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), Occupationai Safety and Health
Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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SLEIGHT HALLEY
FIELD TECHNICIAN I

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• B.S. in Chemistry from Carroil 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
ail 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 (GARB), 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.I.T., QSTI (GI-IV)
DISTRICT MANAGER

EDUCATION/PROFESSIONALCERTfFICATIONS/TRAINING

• Qualified Source Test Individual (QST!)
o Group I, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group li, Manual Gaseous Pollutants Source Sampling Methods
o Group III, Gaseous Pollutants Instrumental Methods
o Group IV, Hazardous Metals Measurements

• Engineer in Training (E.I.T.) Certification, 2001
• B.S. in Chemical Engineering from University of California in Santa Barbara, 2001
• Attended Allan Hancock College in Santa Maria, California, 1996-1998
• Certified Visible Emissions Evaluator
• C-Stop Certified (includes refinery operations, industriai 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 Identification Credential (TWIC) Approved
• International Air Transport Association (IATA) Trained
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL DEVELOPIVIENT

• Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP) Conference, 2008

PROFESSIONAL MEMBERSHIPS

• Source Evaluation Society (SES)
• American Chemicai 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, inciuding field sampling, test equipment maintenance and calibration, equipment
preparation, and in-fieid data recording. He is thoroughly trained in aii 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/PROFESSIONALCERTIFICATIONS/TRAINING

• Professional Engineer (P.E.) from the State of Oregon, 2002-present
• B.S. in Mechanical Engineering from Oregon State University in Corvallis, Oregon, 1989
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL DEVELOPMENT

• Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP) Conference, approximately
5 years

PROFESSIONAL MEMBERSHIPS

• Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

Mike Wallace has been with Horizon Engineering since 1991. He is responsibie for performing
calculations, formuiating spreadsheets, quality assurance review, and operating Horizon's gas
chromatograph. He is thoroughly trained in a!i EPA source test procedures 1991-present. He is aiso
experienced using methods from the National Council for Air & Stream Improvement (NCASI), Oregon
Department of Environmental Quality (ODEQ), California Air Resource Board (CARB), National Institute
for Occupational Health and Safety (NIOSH), Occupational Safety and Health Administration (OSHA),
and the American Society for Testing and Materials (ASTM).
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ANDY VELLA, P.E., QSTI (GI-IV)
ENGINEER
TECHNICAL WRITER

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAIN1NG

• Professional Engineer (P.E.) Oregon license #87091 PE
• Qualified Source Test individual (QSTt)

o Group i, Manual Gas Volume and Ffow Measurements and Isokinetic Particulate Sampling Methods
o Group II, Manual Gas Source Sampling Methods
o Group III, Gaseous Pollutants Instrumental Sampling Methods
o Group IV, Hazardous Metals Measurement Sampling Methods

• B.S. in Chemical Engineering from University of Illinois in Urbana, IL, 2005
• Minor in Mathematics
• Certified Visible Emissions Evaluator
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Aerial Platform Certified
• Transportation Worker Identification Credential (TWIC) Approved
• Internationai Air Transport Association (IATA) Trained
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL MEMBERSHIPS

• Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

Andras Vella has been with Horizon Engineering since 2011. He brings six prior years experience from
Clean Air Engineering in 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 Councii for Air &
Stream improvement (NCASI), Oregon Department of Environmental Quality (ODEQ), Caiifornia Air
Resource Board (CARB), National Institute for Occupational Health and Safety (NiOSH), Occupational
Safety and Heaith Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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MAURI FABIO
TECHNICAL REPORT WRITER

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• B.A. in Geology from University of Hawaii at Manoa in Honolulu, HI, 2011
• Certified Visible Emissions Evaiuator
• 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). Fieid work and data coilection in Death Valley and worked with the deformation group at the USGS
on Mt. Hood for reconnoitering potential sites for remote instrumenfation.
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