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

1. QUALIW STATEMENT

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

Services (MAQS) Quality Assurance Manual (QAM).

Thomas Rhodes, EIT, QSTt

District Manager

Signature /// /^ _ DateT^

Name, Telephone Number and E-mail address ofAETB

Horizon Engineering, an affiliate of Montrose Environmental

503-255-5050

trhodes(a)montrose-env.com

Name and E-mail Address of the Qualification Exam Provider

Source Evaluation Society (SES)
qstiproflram^amail.com
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet)
April 26-29, 2016

2. CERTIFICATION

2.1 Project Manager

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, QSTI

Signature C^-~-~_^---^——^" Date _z/2_^9_^

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: AndyVella, PE, QSTI

Signature /^^' ^^ _ Date W&.QS.2G

2.3 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: Michael E. Wallace, PE

Signature ^^^-^ C^C^f _ Date
-7 -^-
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Butiseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet)
April 26-29, 2016

3. INTRODUCTION

3.1 Test Site: Bullseye Glass Company

3722 SE 21st Ave

Portland, OR 97202

3.2 Mailing Address: Same as above

3.3 Test Log:

Baghouse, BH"1, Inletand Outlet: PM

Test Date Run No. Test Time

April 26 - 27, 2016 1 17:30 (4/26) - 09:30 (4/27)

April 27 - 28, 2016 2 17:30 (4/27) " 09:30 (4/28)

April 28 - 29, 2016 3 17:00 (4/28) - 09:00 (4/29)

Summary: Three valid runs: (Aii runs were valid runs) Inlet and outlet of

baghouse was tested simultaneously.

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

3.5 Background Information: None

HORIZON ENGiNEERiNG 16-5702



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

3.6 Participants:

Montrose Air Quality Services Personnel:

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

Review

Chris Hinson, QSTI, Field Technician

Joe Heffernan, QSTI, Field Technician

John Lewis, QSTI, Field Technician

Mihai Voivod, QSTI, Field Technician

Brett Sherwood, Ql, Field Technician

Patrick Todd, Field Technician

Brandon Crawford, Field Technician

Josh Muswieck, Field Technician

Paul Berce, Field Technician

Sleight Halley, Field Technician

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

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

AndyVelia, PE, QSTI, Senior Report Review

Mauri Fabio, Technicai Writer

Test Arranged by: Dan Schwoerer, Bullseye Glass Company

Observers:

Plant Personnel: Dan Schwoerer, Builseye Glass Company

Consultants: John Browning, Bridgewater Group

Agency Personnel: Michael Eisele, P.E., ODEQ, Mark Ludwiczak,

ODEQ; Zach Hedgepeth, US EPA

Test Plan Sent to: Michael Eisele, P.E. & George Davis, ODEQ

HORIZON ENGINEERING 16-5702



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

4. SUMMARY OF RESULTS

4.1 Tables of Results:

Table 1

Baghouse BH-1 Inlet PM Emissions Results

Test Dates:

Sampling Time

Sampling Results

Filterable PIVI

Filterable PM Concentration

Rate

Sample Weight, Filterable

Condensable PM

Condensabie PM Concentration

Rate

Sample Weight, Condensable

Total PM

Total PM Concentration

Rate

Sample Weight, Total

Sample Volume

Flow Rate

Flow Rate (Actual)

Flow Rate (Standard)

Temperature

Moisture

Percent Isokinetic

Units

minutes

gr/dscf

Ib/hr

Ib/ton

mg

gr/dscf
Ib/hr

Ib/ton

mg

gr/dscf
Ib/hr

Ib/ton

mg

dscf

acf/min

dscf/min

°F

%
%

Runs 1

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

0.077

0.30

8.58

1,192

0.00046

0.002

0.051

7.1

0.077

0.30

8.63

1,199

240.6

538
455
148
2.6

97

Run 2

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

0.083

0.28

8.12

1,289

0.00037

0.001

0.036

5.7

0.083

0.28

8.16

1,295

239.8

481
397
161
3.4

102

Run 3

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

0.095

0.31

8.84

1,369

0.00058

0.002

0.054

8.3

0.096

0.31

8.89

1,377

222.6

475
378

179
4.3

101

Average

865

0.085

0.30

8.51

1,283

0.00047

0.002

0.047

7.0

0.085

0.30

8.56

1,290

234.3

498
410
163
3.4

100
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Table 2
Baghouse BH-1 Outlet PiVi Emissions Results

Units Averages

Test Dates:

Sampling Time

Sampling Results

Filterable PM
Filterable PM Concentration

Rate

Sample Weight, Filterable

Condensable PM

Condensable PM Concentration

Rate

Sample Weight, Condensable

Total PM
Total PM Concentration

Rate

Sample Weight, Total

Sample Volume

Flow Rate

Flow Rate (Actual)

Flow Rate (Standard)

Temperature

Moisture

Percent Isokinetic

minutes

gr/dscf

Ib/hr

Ib/ton

mg

gr/dscf

Ib/hr

Ib/ton

mg

gr/dscf

Ib/hr

Ib/ton

mg

d set

acf/min

dscf/min

°F

%
%

17:30(4/26)
09:30 (4/27)
938

0.00004

0.00024

0.0070

1.5

0.00034

0.0019

0.0543

11.7

0.00038

0.0021

0.0612

13.2

534.4

764
651
143
2.6

96

17:30(4/27)
09:30 (4/28)
950

0.00001

0.00005

0.0013

0.30

0.00025

0.0012

0.0349

8.0

0.00026

0.0013

0.0362

8.3

488.2

653
559
142
3.1

101

17:00(4/28)
09:00 (4/29)
930

0.00012

0.00061

0.0176

3.9

0.00015

0.0007

0.0208

4.6

0.00027

0.0013

0.0384

8.5

481.8

674
572
147
3.1

100

939

0.00006

0.00030

0.0086

1.9

0.00025

0.0013

0.0366

8.1

0.00031

0.0016

0.0453

10.0

501.5

697
594
144
2.9

99
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Buliseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet)
April 26-29, 2016

Removal Efficiency

Filterable PM

Condensable PM

Total PM

Table 3

Removal Efficiency

Unit Run 1 Run 2

% 99.92 99.98

% -4.721 -0.93

% 99.29 99.56

Run 3

99.80

62.00

99.57

Average

99.90

18.78

99.47

Process/Production Data

Natural Gas Usage

Furnace Temperature

Baghouse Pressure Drop

Duration of Charging Period

Duration or Refining Period

Table 4

Process/Production Data

Unit
ft3/hr
°F

inches, H20

minutes

hours

Run 1

322
2415
5.5

5
8

Run 2

322
2410
5.3

5
8

Run 3

327
2443
5.7

5
8

Average

324
2423
5.5

5
8

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

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

4.2 Description of Collected Samples:

inlet:

PM Filters: Green

Impinger Contents: Clear

Outlet:

PM Filters: White

Impinger Contents: Clear

4.3 Discussion of Method Errors and Quality Assurance Procedures:

This table is taken from a paper entitled "Significance of Errors in Stack

Sampling Measurements," by R.T. Shigehara, W.F. Todd and W.S. Smith.

It summarizes the maximum error expressed in percent, which may be

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 Coefficient Cp

Orifice Meter Coefficient Km

Diameter of Probe Nozzle Dn

% IVIax 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

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

followed, including equipment specifications and operation, calibrations,

sample recovery and handling, calculations and performance tolerances.

On-site quality control procedures include pre- and post-test leak checks

on the sampling system and pitot lines. If pre-test checks indicate

problems, the system is fixed and rechecked before starting testing. If

post-test leak checks are not acceptable, the test run is voided and the run

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

is repeated. The results of the leak checks for the test runs are on the

Field Data sheets.

Thermocouptes used to measure the exhaust temperature are calibrated

in the field using EPA Alternate Method 11. A single-point calibration on

each thermocouple system using a reference thermometer is performed.

Thermocouples must agree within ±2T 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'annual calibrations of critical

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

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

specified by ODEQ.

4.3.2 Audit Requirement: The EPA Stationary Source Audit Sample

Program was restructured and promulgated on September 30, 2010 and

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

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

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

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

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

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

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

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

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

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

5. SOURCE DESCRIPTION AND OPERATION

5.1 Process and Control Device Description and Operation:

Single natural gas fired colored art glass manufacturing tank furnace with

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

2007.

Unspecified manufacturer baghouse filtration unit consisting of 14 filter

bags and a design inlet gas flow rate of 1 ,000 acfm.

5.2 Test Ports:

5.2.1 Test Duct Characteristics:

Source: Baghouse, BH-1, Iniet Source: Baghouse, BH-1, Outlet

Construction: Steel Construction: Steel

Shape: Circular Shape: Circular

Size: 12 inches inside diameter Size: 12.5 (E), 12.25 (W) inches inside

Orientation: Horizontal diameter

Flow straighteners: None Orientation: Vertical

Extension: None Flowstraighteners: None

Cydonic Flow: None expected Extension: None

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

Meets EPA Method 1 Criteria: Yes

Note: Outlet is warped, making it difficult to measure exact diameter

5.3 Operating Parameters: See Production/Process Data section of

Appendix.

5.4 Process Startups/Shutdowns or Other Operational Changes

During Tests: Process was continuous during testing.

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

6. SAMPLING AND ANALYTICAL PROCEDURES

6.1 Sampling Procedures:

6.1.1 Sampling and Analytical Methods: Testing was in accordance with

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

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

the following: EPA methods in 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 pilot w/ isokinetic

traverses)

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

conductivity detector)

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

PM: ODEQ Method 5 (filterable and condensable PM;

isokinetic impinger train technique)

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

filter for Run 3 at the baghouse outlet had torn. This most likely happened

during the post-test leak check. ODEQ Method 5 is a Total Particuiate

method so this should not affect the Total PM results. Results for Run 3

are comparable to Run 1 and Run 2 so it is included in the run average.

The recommended 72 hour holding time for Tedlar bags was exceeded for

the EPA Method 3C samples. Due to the low permeability of the material

and stability of the compounds analyzed, we do not believe this affected

the results for the molecular weight determination. The C02 results for the

samples are consistent with the theoretical values based on the measured

moisture content of the exhaust for the combustion of natural gas with 02.

HORIZON ENGINEERING 16-5702



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

6.1.3 Laboratory Analysis:

16

Analyte

FPM & CPM
Fixed Gases

Laboratory

Antech, Corbett, OR

ALS, Simi Valley, CA

6.2 Sampling Train Diagram:

Figure 1
ODEQ Method 5 Particulate Matter Sample Train Diagram
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Note: An unheated jumper was used from the outlet of the filter over to

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

6.3 MAQS Test Equipment:

6.3.1 Manual Methods:

Equipment Name

Isokinetic Meter Boxes

Probe Liners

Pitots and Thermocoupies

Shortridge Micromanometer

Magnehelic Gauge

Stainless Steel Nozzles

Barometer

Identification

CAE Express, Horizon No. 3 & No. 25

Borosilicate Glass

2-4, 3-5, 3-6, 1-30, 1-40,1-41 GN-2, OS-51

(oven), JF, MV, PT, JH, BS, JM. JL, BC,

CH, PLB,SH

SR#1 and SR #5

97
S-635,3-512

Calibrated Barometer

7. DISCUSSION

The results of the testing should be valid in all respects. All quality assurance

checks including leak checks, instrument checks, and calibrations, were within

method-allowable tolerances. By foiiowing the EPA methods referenced for this

testing, we expect a 3-run average to sufficiently describe the data as precise,

accurate, representative and complete.

HORIZON ENGINEERING 16-5702



18

APPENDIX

HORIZON ENGINEERING 16-5702





19

Abbreviations & Acronyms
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Abbreviations and Acronyms Used in the Report

AAC
AC DP
ADEC
ADL
BAAQMD
BACT
BCAA
BDL
BHP
B1F
BLS
c
CaHg
CAS
CEM
CEMS
CERMS
GET
CFR
CGA
CHgO

CH4

Cla

CiOa
CNCG
co
COa

coc
CTM
CTO
DE
Dioxins
DLL
DNCG
dscf
EIT
EPA
ESP
EU
FID
Furans

GC
gr/dscf
H^S

MAP
HCI
HHV
HRSG
IDEQ
Ib/hr
LHV
LRAPA
MACT
MDi
MDL
MEK
MeOH
MMBtu
MRL
MS
MSF
NCASi

Atmospheric Analysis & Consuiting, inc.

Air Contaminant Discharge Permit
Alaska Department of Environmental Conservation

Above Detection Limit
Bay Area Air Quality Management District
Best Achievable Control Technology
Benton Clean Air Agency
Below Detection Limit
Boiler Horsepower

Boiler and Industrial Furnace
Biack 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-Condensabie Gas

Catalytic Oxidizer
Carbon Dioxide
Chain of Custody
Conditional Test Method
Catalytic Thermal Oxidizer
Destruction Efficiency
Po!ychlorinated Dibenzo-p-dioxins (PCDD's)
Detection Level Limited
Dilute Non-Condensable Gas

Dry Standard Cubic Feet
Engineer in Training
Environmental Protection Agency
Electrostatic Precipitator
Emission Unit
Fiame lonization Detector
Polychlorinated Dibenzofurans (PCDF's)
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 Technofogy
Methyiene Diphyeny] Diisocyanate
Method Detection Limit
Methyl Ethyl 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 m the Report

NCG
NCUAQMD
NDIR
NESHAP
N10SH
NIST
NMC
NMOC
NMVOC
NWCAA
NO,
NPD
02
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
SO;

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 Quaiity Management District
Non-dispersive infrared

National Emissions Standards for Hazardous Air Pollutants
National 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
Particuiate 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 Contra!
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 Regiona! 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)
fon=2000 pounds
Tons Per Hour

Total Reduced Sulfur
Temporary Total Enclosure
Visible Emissions
Volatile Organic Compounds
Inches Water Column

Washington Department of Ecology
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Nomenclature & Drift Correction Documentation
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NOMIENCLATURE

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

MW-C
MW-CO

MW-CO;

MW-H;0

MW-NO;

MW-0;

MW-SO^

MW-N^-f-Ar

C1
C2

Kp_

Symbol
As
An
Bws
c
C1
C2
Cd
eg

eg @ X%C02
eg @ X%02
Cgas

Cgas @ X°AC02

Cgas @ X%02
Cgas
co
Co

Ci
COz
Cp
Cf
dH
Dn
dp"/.
Ds

E
Fd

Md
mfg
Mgas
mn

Ms

MW
NO;

NOx
Oz

OPC
Pbar

PS
Po
Ps
Qa
Qsd
Rf
so;

TGOC
Tm
Tm(abs)
Ts
Ts(abs)
Vie
Vm
^m(std)
l/S

^w(std)
y
3

Value Units
29.92126 inHg
2116,22 [bf/ft2

527.67 °R
1545.33 ftlbf/lbmol°R

28-36456422 Ibm / Ibmole

12,011 Ibm/lbmole
28.0104 Ibm/lbmole

44.009S Ibm / !bmole

18.01534 Ibm/lbmole

46.0055 Ibm / ibmole

31.9988 Ibm/lbmole

64.0628 ibm / Ibmole

28.15446807 Ibm / Ibmole (Balance with 98.32% N; & 1.18% Ar)

385.3211297 ft3/lbmol
816.5455228 inHgin2/°R ft2

Units
in'
in"

%
ppmv-C
fl3/lbmo1
inHg irrV °R

5129.4 ft/min[(inHglbm/mole)/ (°R m^O}'\MA
Definition
Area, Stack
Area. Nozzle
Moisture, % Stack gas
Carbon (General Reporting Basis for Organics)

Gas Constant @ Standard Conditions
ft2

Ibm-GAS / MMdscf Mass of gas per unit volume

gr/dscf
gr/dscf

gr/dscf
ppmv, %

ppmv
ppmv
ppmv
ppmv
ft
ft

Ib/hr
in Had
in

in

Ib / MMBtu

Grain Loading, Actual

Grain Loading Corrected to X% Carbon Dioxide

Grain Loading Corrected to X% Oxygen

Gas Concentration, (Corrected)

Gas Concentration Correction to X°A Carbon Dioxide

Gas Concentration Correction to X% Oxygen

Carbon Monoxide
Outer Circumference of Circular Stack
Inner Circumference of Circular Stack

Carbon Dioxide

Pilot tube coefficient
P articulate Mass Emissions

Pressure differential across orifice

Diameter, Nozzle
Average square root of velocity pressure

Diameter, Stack

Pollutant Emission Rate

dscf/MMBtu F Factor for Various Fuels

%
Ibm / Ibmoie

Ibm/hr
mg

Ibm/Ibmoie

Ibm / Ibmole

ppmv-NO^

ppmv-NO^

%
inHg
inHgO

inHg
inHg
acf/min
dscf/min

MMBtu/hr
ppmv-SO^

in
ppmv-C
F

°R

T
'R

ml
dcf
dscf

fpm
scf

mm

Percent Isol^inetie

Molecular Weight, Dr/ Stack Gas

Mole fraction of dry stack gas

Gaseous Mass Emisisons
P articulate !ab sample weight

Molecular weight, Wet Stack

Molecular Weight

Nitrogen Dioxide ( General Reporting Basis for NOx)

Nitrogen Oxides (Reported as NOg)

Oxygen

Opacity
Pressure, Barometric

Pressure, Static Stack

Pressure, Absolute across Orifice
Pressure, Absolute Stack
Volu metric Flowrate, Actual
Volumetric Rowrate, Dry Standard

Su [fur Dioxide

Wall thickness of a stack or duct
Total Gaseous Organic Concentration (Reported as C)
Temperature, Dry gas meter
Temperature, Absolute Dry Meter

Temperature, Stack gas
Temperature, Absolute Stack gas

Volume of condensed water
Volume, Ggs sample
Volume, Dry standard gas sample
Velocity, Stack gas

Volume, Water Vapor
Dry gas meter calibration factor
Time, Total sample

Definition

Standard Pressure

Standard Temperature
Ideal Gas Constant

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

Carbon
Carbon Monoxide

Carbon Dioxide

Water

Nitrogen Dioxide

Oxygen

Suifur Dioxide

Emission balance

Ideal Gas Constant @ Standard Conditions
Isokentics units correction constant

Pilot tube constant

Calculating Equation or Source of Data

[ 100 Vw(std) / [Vw(std)+Vm(std) ]]

[RTsfd/Psfd(2)J
[14,400 Pstd/Tstd]
t Cgas MWgas / C1 ]
115.432 mn/Vmfstd) 1,000]
E x% / cOa'A ]
[ (20.946-X) / (20.846-0;,) ]

[ X% / C0;% ]
[ (20.946-X%) / (20.946-02%) ]
Mgas (ibm/hr) * 1,000,000*385.3211/60*Qsd*mw

E 60 eg Qsd/ 7,000 ]

Cgas Fd MW gas (20,946 / (20.946-02)) /(1,000,000 C1 )

[ C2 Ts(abs)Vmfstd) /{vs Ps mfg An 0) ]
[ (1-%0:,-%CO;,)(MWn2+ar)+(%0; MW-0^{%CO^ MW-CO.;) ]

M-Bws/100]
[ 60 Cgas(ppmv) MW Pstd(2) Qsd /1,000,000 R Tstd ]

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

I Pbar+dH/13.5951]
[Pbar+Pg/13.5951]
[As vs,144]
[ Qa Tstd mfg Ps ] / [ Pstd(1) Ts(abs) ]
1,000,000 Mgas (20.S46-02) ]/[ Cd Fd 20.946]

[Tm +459,671

[ Ts + 459.67 ]

[YVmTstd Po]/[Pstd(1) Tm(abs)]
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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135S5NEWhitaker Way. Portland, OR 97Z3U

p.hon:^^5i5^FaxJ503>25M5°5 DRIFT CORRECTION DOCUMENTATION

EPA Drift Equations:
• Method 3A: Oxygen and Carbon Dioxide, Follow Section 12.0 of Method 7E
• Method 6C: Sulfur Dioxide, Follow Section 12.0 of Method 7E
• Method 7E: Nitrogen Oxides, Section 12.0

C (C-C
C^ = uma'v ^°7 (Eq. 7E-5b)
'8as (C^-CJ

'm "o-

• Method 10: Carbon Monoxide, Follow Section 12.0 of Method 7E
• Method 25A: Total Gaseous Organic Concentration (TGOC), this method does not mention correcting

for drift although there are established limits.

Horizon Ensmeerme Drift Correction Equations:

^ ^-z^c^-cog) , ^^nf_VT^^
gas (S^-ZJ ~x (T^.-T^} ~^

x x/ '~ ct ~ d

(C^-C_){T^-T^
-of ^oi^x ^ci} ^ ^_{T,-T^

x (T , -T ."I ~ oi 'x 2 '"
cf ^ cf

EPA Definition Horizon
Cgas Effluent gas concentration, dry basis Cgas

CmEi Actual upscale calibration gas concentration Cma

Coa Actual zero/Iow calibrafion gas concentration Coa

Cm Average ofmitial and final system upscale calibrafion bias responses

Initial system upscale calibrafion bias response Cmi
Final system upscale calibration bias response Cmf

Co Average ofinilial and final system zero/low calibration bias responses
Initial system zero/low calibration bias response Co;

Final system zero/low calibration bias response Coi

C Average gas concentration indicated by gas analyzer, dry basis Cid

Starting lest time Tis
Ending test time Tie

Initial system bias calibration response time Tci
Fmal system bias calibration response lime Tcf

Mid-point of test time or gas sampling interval to be analyzed Tx
Approximate upscale response at mid-point test time Sx

Approximate zero/low response at mid-point test time Zx

Carbon count ofTGOC calibration gas. (CH4-1, C.iHg^S...) K

Carbon response factor basis on a state basis (example Propane carbon basis) R

Notes or exceptions:

TGOC is first recorded on a wet basis, then corrected to a dry basis
The TGOC instruments used by Horizon have some historic data on instrument response io different hydrocarbons.

06/02/10

Air Pollution Emission TestingHORIZON ENGINEERING 16-5702
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PM & Flow Rate
Results & Example Calculations

Field Data
Sample Recovery Field Data & Worksheets

Blank Corrections
Laboratory Results, Worksheets, & COC

Traverse Point Locations
Cyclonic Flow Measurement
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Farticulate Emissions

Client
Source

Location

BULLSEYE
GI.ASS FURNACE T7-INLET
PORTLAND OR
ODE05

26-Apr-16 Date
SH,JL.JF,BC,JM.CH,JH Operator

mew Analyist/QA
Definitions
Date, Starting
Time, Starting
Time, Ending
Interval
Date, Ending
Filter, Front

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, Nozzle

Pitot tube coefficient
Dry gas meter callbration factor
Pressure. Barometric

Pressure, Static Stack
Time, Total sample
Stack Area
Nozzle Area
Volume of condensed water
Oxygen
Carbon Dioxide

Molecular weight. Dry Slack
Pressure, Absolute Stack
Pressure, avg arcoss orifice

Volume, Dry standard gas sample
Volume, Water Vapor

Moisture, % Stack (EPA 4)
Moisture, % Stack (Psychrometry-Sat)
Moisture, % Stack (Theoretical)
Moisture, % Stack (Psychrometry)
Moisture, % Stack (Predicted)

Mole Fraction dry Gas
Molecular weight. Wet Stack
Velocity, Stack gas
Volumetric Flowrate, Actual
Voluroetric Flowrate, Dry Standard
Percent Isokraetic

Glass production

Particulate sample weight-Total
Grain Loading, Actual

Particulate Mass Emissions

Production basis

Particulate sample weight-Filterable
Grain Loading, Actual

Particulate Mass Emissions

Production basis

Particulate sample weight-Condensable
3rain Loading, Actual

Particulate Mass Emissions

Production basis

Symbol

Vm
Tm
Ts
Tdb
Twb
dH
dpAl/2
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
eg

Ct

mn

eg

Ct

mn
eg

Ct

Units

hrs

dcf
F

°F

°F

°F

inH20
inH20A1/.

m

inHg
inH20
mm
in
in2

ml
% 02
% C02
Ibm / Ibmole

inHg
inHg
dscf
scf
%
%
%
%
%

Ibm / Ibmole

fpm
acf/min
dscf/min

%

Ib
tons/hr

Total PM
mg
gr/dscf
mg / dscm
Ibm/hr

gm/hr

Ibm/ton

Filtcrable PM

mg
gr / dscf
mg / dscm
Ibm / hr

gm/hr

Ibm/ton

Condensable PM

mg
gr / dscf
mg / dscm
Ibm/hr

gm/hr

Ibm/ton

Run 1
4/26/16

17:30
9:30

16.0
4/27/16

15-S-756

248.154
84,19

147,95
na

na

0,285
0.188
0.309

0.8472
0.99916

29.90
-0,3

820
113.1

0.0750

135.6
20,62

1,38
29.17
29.88
29.92

240.56
6.38
2.58

24.07
na

na

na

97.4%
28.88
685.3
538.2
454.6

97.3

1,112
0,0347

1,199.2

0.0769
176.04
0.300

135.98

8.63

1,192.1

0.0765
175.00

0.298
135.18

8.58

7.10
0.000455

1.04
0.0018

0.81

0,051

Run 2
4/27/16

17:30
9:30

16.0
4/28/16

15-8-714

244.1S6
80.76

161.49
na

na

0.236
0.169
0.309

0.8363
0.99916

30.10
-0.3

895
113.1

0.0750

178.7
20.60

1.46
29.18
30.08
30.12

239.78
8.41
3.39

33.24
na

na

na

96.6%
2S.80
612.6
481,1
396.9
101.8

1J12
0.0347

1,294.6
0,0833
190,67
0.283

128.58

8.16

1.288.9

0.0830
189.83

0.282
128.01

8.12

5.70
0.000367

0.84
0.0012

0.57

0.036

Run 3
4/28/16

17:00
9:00
16.0

4/29/16
15-8-713

229.429
87.31

17S.79
na

m
0.230
0.164
0.309

0.8363
0.99916

30.10
-0.3

880
113.1

0.0750
211.7
20.74

1.01
29.11
30,08
30.12

222.59
9.97
4.29

49.48
na

na

na

95,7%
28.64
604.4
474.7
377.5
101.1

U12
0,0347

1,376.9

0.0955
218.45

0.309
140,11

8.89

1,368.6

0.0949
217.13

0.307
139.26

8.S4

8.30
0.000575

1.32
0.0019

0,84

0.054

Average

240.59
84.09

162.74

0.25

865

175.3
20.65

1.28
29.15
30.01
30,05

234.31
8.25
3.42

35.60

96.6%
28,77
634,1
498.0
409.7

100.1

1,112
0.0347

1,290.2
0.0852
195.05
0.297

134.89

8.56

1,283.2

0.0848
193.99
0.296

134.15

8.51

7.03
0.0.00466

1.07
0.0016

0.74

0.047
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Farticulate Emissions
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Client
Source

Location

BUI.LSEYE
GLASS FURNACE T7-OUTLET
PORTLAND OR
ODEQ5

26-Apr-16 Date

PT,BS,IH,MV,JF Operator

mew Aiialvist/OA

Definitions

Date, Starting
Time, Starting

Time, Ending
Interval

Date, Ending
Filter. Front

Volume, Gas sample
Temperature, Dry gas meter

Temperature, Stack gas
Temperature, Stack Dry Bulb
Temperature, Stack Wet Bulb
Pressure differential across orifice
Average squai-e root velocity pressure
Diameter, Nozzle
Pi tot 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 weisht. Dry Stack
Pressure, Absolute Stack
Pressure, avs arcoss orifice

Volume, Dry standard g3S sample

Volume, Water Vapor
Moisture, % Stack (EPA4)

Moisture, % Stack (Psychrometry-Sat)

Moisture, % Stack (Theoretical)

Moisture, % Stack (Psychrometry)
Moisture, % Stack (Predicted)

Mole Fraction dry Gas
Molecular weiaht Wet Stack

Velocity, Stack gas

Volumetric Flowrate. Actual
Volumetric Flowrate, Dry Standard

Percent Isokinetic

Glass production

Particulate sample weight-Total

Grain Loading, Actual

Particulate Mass Emissions

Production basis

Parficulste sample weight-Filterable
Grain Load ins. Actual

Particulate Mass Emissions

Production basis

Pardculate sample weight-Cond ens able

Grain Loadinf. Actual

Particulate Mass Emissions

Production basis

Symbol

Vm
Tm
Ts
Tdb
Twb
dll
dpAl/i

Dn

Cp
Y
Pbar

pg
0
As
An

Vie

Md
Ps

Po

Vra(std)
Vw(std)
Bws(l)
Bws(2)
Bws(3)
Bws(4)
Bws(5)
mfg
Ms

vs

Qa
Qsd
I

nan

eg

Ct

mn

eg

Ct

tnn

eg

Ct

Units

hrs

dcf
iT

°F

°F

F
inH20
mH20A;/i

in

inHg
inH20
mm
in2

in

ml

% 02
% C02
Ibm / Ibmole

inHg
wHg
dscf
set

Ibm / Ibmole
fpm
acffmin
dscf/min

Ib
tons/hr

TotalPM

mg
gr/dscf

rag / dscm
Ibm/iu-

gm/ hr

Ibm/ton

FiltcrablePM

mg
gr / dscf

ma / dscm
Ibm/hr
gm/hr

Ibm/ton

Condensable FM

me
gr/dsscf

mg / dscm
ibm/hr
gm/hr

Ibm/ton

Run 1
4/26/16

17.30
9:30
16.0

4/27/16
15-8-756

539.204
69.28

143.33
130
120

1.108

0,255
0,3735
0.837S

0,99 i 50
29.90

0.1
938

120.3
0.1096

305.9

20.62
1.38

29.17
29.91

29.98
534.40

14.40

2.62

21,41

na

li.19

na

97.38%

28.87

915.0

764.2
650.9

96,1

>,112
0.0347

13.20

0.00038

0.872
0.00213

0.96

0.0612

1.50
0.00004

0.099
0.00024

0,11

0.0070

11.70
0.00034

0.773
0.001S8

0.86

0.0543

Run 2
4/27/16

17:30
9:30
16.0

4/2S/] 6
15-8-757

490.0H
69,73

141.54

na

na

0.907

0.219
0.3735
0.8378

0,99150
30,10

0.1

950
120.3

0.1096

334.0

20.60

1.46

29.18
30.11

30.17

488.23

15.72

3.12
20.32

na

na

na

96.88%

28.83

782.0

653.1
558,8

100,9

1,112

0.0347

8.30

0.00026

0.600
0.00126

0.57

0,0362

0.30
0.00001

0.022
0.00005

0.02

O.G013

8,00

0.00025

0,579
0.00121

0.55

0.0349

Run 3
4/2S/16

17:00
9:00
1G.O

4/29/16
15-8-764

486.652
73,23

147,00
na

na

0.945
0.224

0.3735
0.8378

0.99150
30.10

0.1

930
120.3

0.1096

323.2

20.74

1.01

29.11
30.11

30J7
481,75

15,2}

3.06
23.33

na

na

na

96.94%

28.77

806.7

673.7

571.6

99.5

1,112

0.0347

8.50

0.00027

0.623
0.00133

0.61

0.0384

3,90
0.00012

0.2S6
0.00061

0.28

0.0176

4.60
0.00015

0.337
0.00072

0.33

0.0208

Average

505.29
70,75

143,95

0.99

939

321.0

20.65

1.28

29.15
30.04

30.11
501.46

15,11

2.93
21.68

97.07%

28.83

834.6

697.0

593.8

98.8

1,112
0.0347

10,00
0,00031

0.699
0.00157

0.71

0.0453

),90

0,00006
0.136

0.00030

0.14

0.0086

8.10
0.00025

0,563
O.G0127

0.58

0.0366

INLET
Fiiterable Particnlate Mass Emissions Ct
Condensabie Particulate Mass Emissions

Total Particulate Mass JEmissons

Filterable Removal Efficiency
Condeasable Removal Efficiency

Total Removal Efficiency

Ibm/hr 0.298
0.001B

0.300

99.92%
-4.72%

99,29%

0.2S2
0.0012

0.283

99.98%
-0.93%

99.56%

0.307
0.0019

G.309

99.80%
62.00%

99.57%

0.296
0.0016

0.297

99,90%
1S,78%

99.47%
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Sample Calculations - Basic Method 1-5 Flow, isokinetics, Concentration, Rate

28

Client: /6ui(s^yG^r/€^ 6oMi

Source l^^s

Date^%%%

Project #_^7^_ Run #

IVIolecular Weights (Ib/lbmol):
C02=44.0 02=32.0 N2+Ar=28.0 HzO^IS.O atm=29.0

Constants:
Pstd(1)=29.92129inHg Tstd=527.67 °R Kp=5129.4 C2=816.5455inHg in2/°Rft2

Pressure, Absolute Stack (Ps):

Ps,inHg=P, ,. +-static=^
13.6

/mHg-h-
0. I inH20 ^i?£?/ ,

13.6
uiHg

Volume, Dry Standard Gas Sample (Vm[std]): Tm = ^lg. °F + 459.7 ^ 520,f^ °R

Orifice Pr ess = Pb lc\ ^0 inHg + {fl(^-^H
13.6

= 21.el 6 inHs

Vm{std)fts -
3 Y x Meter Vol x Tstd x <9n/?ce Pr es{Po)

Pstd(y)xTm°R

O.WSo xS39^Gi/ ft3 x52S°Rx(Po 1^^€ inHs}

29.92mHgxS2Sg8_°R

Moisture, % Stack Gas (bws): ^ = 0.04706x Cond.HlO, ml ^0.04706x 5^ml - H^O scf

bws-lOOx—vwstd-
iW scf

V^,, +:V^ |t{ ,t(0 ^ + €;M .70 Ac/
= 1/^z %

Mole Fraction Gas (mfg):
bws , 2.^%

100 100

Molecular Weight, Dry, Stack (Md):

Md
Ib

Ibmol
(1 a co.

100 100
-~)xMoimN2Ar 4- °2_

100
•xMolWtOI +

co.

100
y.MolWtCOl

(1
V)^t %g /J8 %cq,

x'^.{
Ib

100 100 Ibmol
+ Wl-%02^^Q lb

100 Ibmol
+

^M^,44.0. Ib
100 Ibmol

Ib
Ibmol

Molecular Weight, Wet, Stack (Ms):

Ib
Ms-

Ibmol
= (Mdxmfg)+(MoimH^Ox(l~mfg))

Ib

^Jb^xQS72\+(^Qx(i-0^))
Ibmol

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

Client: ^o((5&/f (^ felSf^
T

Datet//2^9A

Stack gas (vs): r?=l_43^3 °F + 459.7 = 6^0^ °R

.faet ^_^ ..,, [—rT^.. I TsoR
=v*y ^— = -^p x Cp x dpJinH^O x

min * - - . - \PsxM^s

= 5129.4,^ / min... x O, Q^S x Q, 255 dp^inH^O x
^R

inHg x ^./b ^~~~
Ibmol

=?/7.5 ^
mm

Flow Rate, Actual (Qa):

QaL
actnalCubicFeet AreaStack x vs

'.3 in x
/'-

mm
mm 144 144

1-5 acfm

Flow Rate, Dry Standard (Qsd):

dryStdFt Qa x Tstd x mfg x Ps
Q,sd

mm

6S5,

Pstd{\^Ts°R

dscf

~7^'S acfinx52S°Rxai73Bx Z^/inHff

29.92mHgx^€Q_°R

mm
Percent Isokinetic (I):

C^xTs°RxVm(std)
1%

vs xPsx mfg x An x 0

n6.5455inHg-in2 /°R-ft2x^ °Rx 5^HO dscf

.? fpmx Wi inHs^O^m x O^Q in1 x rf5& min

%

Grain Loading, actual (eg):

gr \5A32gr \g mgSample 15.432^ Ig \^W mg

dscf 'IQOQmg" Vm(std} g lOOOm^ 6W. 70 dscf

gr

dscf

Mass Emissions (Ct):

^ Ib QOxcgxQsd

hr JQOOgrains I Ib

60x^00035 ^-_-x 655J _^c//min
dscf

WOgr/lb
aao^\s "-

Ib
hr
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Client: 1?X)U5&^ Gl^< ^)^m^v Source t^^kwc. Sff-1 /)ui'fe^
7^. £-

Date^rM&^ Project # S'7o^ Run #_^__r^

PM Emissions Production Based: Ib/ton glass production:

Measured PM Results, ib/hr 0.00123

Glass Production, Ib/batch \,{\\.fil 1^

IbPM (lbPM^\ ( batch ^ (\6hrs
Equation; '"^ = | ^^u- |x| ^7" |x|

tonGlass ^ hr ) \^lbGlass) thatch

Calculation:
0.00/33 IbPM'

hr

batch }J^rs\^^^,_^^^^ ^OSS^lbPM-
Ix I i ..."^7^,-,. — Ix I ^^- \x(2QOOlbGlass/UonGlass~) =

[Jll.BflbGhss} ^ day ) ' ' / tonGlass

^ ro^v^l ew;y&^/- pM;n_(M>^U^Hhl x

To^\ ?^-OoH^ fA^C^-)

^AZ^AliC^^^U^ ^ tOO
0.285%<-

' "Tf
'tXUV\' &ss
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[o^
Field Data Sheet

MONTROSE

13585 NEWhitaker Way

Portland, OR97230

PJione (303) 255-5050

Tax (503) 255-0505

Date V/'tf;,//^
Test Method £.

Concurrent Testing ŝ5
Rim #

Glass Nozzle Measurements

^

Client: K^L.^^ ^^
FacUity Location: puftl

Source: ('•"-T^

Sample Location; / n, f •t^'

Probe ^-^ <f&l/s)Cp ,^^'L HcatSct LS'0 °F

Post-Test Pitot Inspection /f(N?=TO change, D='dainaged)

PitotLkRiite Pre: Hi,0 @ ^ Post ^? @*3
mH20@inH20 Lo Q @if €> '®^~

Operator Suppoi

Temperature, Ambient ^Q

Moisture Tdb
(Ta)_

Twh-

Press., Static (Tstiit)-&3 Press,, Ear (Pb) 3 €f, '1

Cydonic Flow Expected ? tJo If yes, avg. null angle

Traverse

Point
Number

1 I

2 ^

, "»

. ^

. ^

s ^

/ ^

-1.

-A.
to '0

n n

12 0

13 /t

-4 if

15 IQ

^_
^JL
^1_

9 Iff

„ ^

. ii

:1 >l)

. ^

.4 !

.5 {

• Saniplins

(dt)

,0

^
AL
<(0

^
CyO

MO

l.p

ii°_
/•^

f-^

L'i?o

Z70

-V 10

id*L
v^>

z^
?• 00

HHL
\^°

V^o
r^
t.^

yk^

1^_

Clock

(24 hr)

t'^0

v^/^

\^,^

Dq- Gas Meier

Reading
Ctlft

(Vm)

t>Z-L .^t

^^ 3^r
£,^0 . ijo'\.

C^ .41^

y'^.^o)

s^ .^</

7^3 .ULl
^T.l/r/,

^'& .°)^

<yi .c.^

^.Kcf
^(.o . ^ L

^(,^. <^v

_^ .^G
\^ r^^

<n.bt^

^r.rc^

n^. W
_i^ . ^"1[

w.^
s~^ . ^^

£7°10 . ^1,

e^^.w

?€i^^^
(^00 . ^-L

J^l_i^_

ALT-01]
. SfdTC(ro/°D ' ^^ \)t-

SfiickTCffD/°F) S^ ?-^

Continuity Check

^degrees

Velocity I fend
inH2)

(dFs)

,0^

,0^

,f)^

_^^
.0^'

.0^{

.0^_

-o^"L

,0^0

/G^

/<^
,0? •>

•oLn

f,^^

.oil

; C,'3<

.0^1 0

.0-^

^-n

.^Y

0^

,0^

,o?o

_f05^

.0^

Orificc Pressure

inffiO
DESIRED

.^w
^LVL
,^'L

. 'i^C,

,^11
1^~
'"y^v

.nt

^u
^cf^

.^10

.U(^

All.
1^0^

:^L\

,vW
•1'^

"®
iA-^TC~

/(W
iVU

^L
,v^

^0

.m

.4^

^Q

>r i

OciEce Pressare

H30
ACTUAL

(dH)

1^
.<^5

,<"I-

•^
7^-
<^

^x^
.Lf0

. w
,1°

-AL
.•Ll-

,L%-

^\

/L^

_l3_
/l(f „

-A^

_̂^_

^3-
A^
^
^13L

-\<

_%_

^ozzle.

?iltcr
1Z^

UtetcrBoxLy

Meter

-,eak Check

STACK

°F

(Ts)
jnb;

fZ-o

/n|
w
i^5'

il£
<b ^ I

^]
i^

(0^

^5_
^^
/tf(

n^
K0|
L\^

iM
f^Vl
w
i^^\

!%_

w
L^|
W3

^
w

PROBE

F-

(Tpl
Wb:

-L^

LS'O

Z'7'fc

Zsl

z^

z^c

^•0

-L^

t^^

-uS'6

Z^3

ẑ^>

•z$b

0~0

15D

w
t^

Z^)

v>^

zSo

^-b

1^
z5T>

1 ^y

L
dH@

OVEN
Filter

F
CTd)

tolb:

-^"i

z.^

^
2^
zr

-CT
zrit

v>-(

\̂^
zf{

L̂,^'

l-^b

is'o

xs^

1<>X

-L rb

T^
-L^t:

^)

T^
\^v\

.^

LOO

Oven (/7- St Imp. Outlet W-'~L

Heat Set ^S~0 °J

H1L1
Pretest:

Post:
IMFINGER

Outlet
°F

.SL^L
ljll6:

w-

7^

^0

<'<r

^i

51_

s"?

^
^
^
t^L
66

(,t

n
u.

Gt

^_

^L
Gl

£1
nr

^
<^

^
s"t>

-tob|

®METH

Inbl/Avj
T

(Tm-itll

1mb:

^
^
^r

^
<ro?

^6

^
sk.

rv\

^es

^L
^J_
tio

^
iL
^0

^'0

^0

g^_

^
^
^
?s-

^
6^

y .<=

cfm

:fin

MRTE1
Outlet

°F

ffm-oul

ljub:

^
^
TO

^f
^1

rz

^1
^
^6
S3:

x
fit
11
^
n.
£1
^
y\

&̂
2:

?s-

^
tl
r^_
7-

^L
^ inHj

^ inIlE
Pump

Vacuum

inllg
(Fv)

f.^'

(^

f.^

i,^~

f

<
(.5'

1-<

t^

<_s_

^.f

i.r

I ,°>"

E .i~

i.r -

^.<-

^
i^
{, s>

J^r
<.r

1^
/.s-

îs-

Notes:

B:\Sharedfili
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Field Data Sheet
Wff

^A 13385 NEWliitaker Way

Portland, OR &7230

„. „ FJione (503) 255-SQ50
MONTROSE ^:/:«::^'Jn" 'S'i;'',.1u\\*i7v^T^ Fax (503) 255-0505

Date ^/'^( {^
Test Method ^~

Concurrent Testing

Run #

Glass Nozzle Measurements

1

3^

Client: RUll^e <^^V>
Facility Location: ^O^t/^-A^ 0^

Source: T~^~

Sample Location: I /^ f-~e^

Probe '^-<>- 's)Cp ,^'^T^ Kent Set -LS'G "F

Post-TcstPifot Inspection io change, D="damaged)

PKot Lli Rate Pre: Hi 0 @'\ Post 0 @ '•)

inH20@inH20 Lo 0 @ ^ Q @ 3'

Operator ^ H Support TL/T^/,

Temperature, Ambient <:^0 (Ta)

Moisture Tdb Twb

ALT-OU
Std re (ID/°F) yii! ~^-

Stack TC ffD/°F) (f^ 3" ^

Nozzle <;"- fL-

Filter I S~^ "^^'<s

Oven Q^-^^ Imp. Outlet C-\ A3-T-

Heat Set ^~0 °F

Meter Box -Z/S~ dH@ l.Y^^t^ Y r^f^l^

Press., Static (Pstat).-0^ Press., Bar (Pb) "L/^.^

Cyrionic Flow Expected ? A/O

Pninl
Number

1 ^

2 ^

i_L
, r

5 ^

.JL

LJ-

lj-

. fo

10 /|

n it-|

t2 IX.

i-AL
14 i0

^-A_

16 $-

>_JLJ
is fo

. s~|

£_L
n ^

^ "L\

Z3 \

i4

'5

Sampiing
Time

(dt)

t(.t0

^0
.4;.^Ml^S

ŴS:
^ ^-(iD

<:-.(0

6'-10

£;^0

^-
4'^

t>lp_&

&;_^

G^
^2_
6'go

^
l^
T-<(6

^zo

^6
^10

^̂
•80

Clock
Timo

(2-tlir)

^

®%

i^

Ifyes, sivg. null angle,

Diy Gas Meter

Rndiiig
CUft

(Yffl)

^0<^ . L\\.Q

4< t . i-n-

is\^ . '^G

^Zcl .oG>T>

^ .s-ft

^ .c\ci^

^0 . ^
^ . -00

?J^_
foc// .7-^0

^ys'. ^-^

^ ^^
^^ .^^

^'\. ^^

^ . 0^
^U .coC

6^-. r^

G^.i^S"

h-ll.^5

6^ .^3
6 '77- . ^0 ?

^ I .n^Y.
?/^.^

Continuity Check]
^degrees

Velocity Head
mH2)
(dPs)

,6C<T

.^'•\

^^-

,0^(

. o^t

.Q^E

^t-{

,0^

,0<fcv

^-z-

9<-tL

,^
,^f(

,0^

lO'W

<o^M

1^1-

.°^^

t0^'

,(WJ|
<0^
..OfZ

A4L

OiiGco Pressure

inH20
DESIRED

%fc
AH-

^-•51

.^0

_̂^}
,-^

.\^
,61fl

»L1^

^^0

..^

.z^

•w
^\^
^'cl

:w
.^0>

_(1(^

^[
xjA
dlL
,34

or i

Orifise Pressure

H20
ACTUAL

(dtt)

/%'

,c^

.^

•̂^

.^

^
^
,LU

.^Ll

1^

.'^

.^0

^\

^i-

.T,^

^
^\
.-V,

_iL
_li-

^2_
^±.

Meter

Leak Check

STACK

T
_fT3)

^nA:

^<i

(^1

w
w
Itfel
{%
/'c0

fb'Q

^%
)L\^

t^S"

zzr

-LOC?

UO

f^ I
IW
,s-^|

^L
t&l

il^
^L
w__

Lit

PROBE

°F.

_(TPL
\iiib:

ZS'6

1^
•\^

\.^b

-^'u

Zbb

-L$'&

v^
ZS&

•L.^

Z^b

t^

^^
v^&

1^

L<^

-t^-0

-L^C

T-SZt

w
z%
w
w

OVEN
Filter

°F

_(T°)_

^ab:

Z$b

z^
-L^-b

^
1S~o

Z^b

t^b
T.T(

v\^
°Vat»

•zro

•LS£

-t/r&

n-'s'u

-TX^

-LS-V

n-Sb

-LS'O

-\ys

WQ_

?n-

ZfQ

^0

Pretest;

Post:

1MFJNGEF
Ouflet

°F

ffi)
Anib:

n
^
rr

a_
s±
^
15
^v

^
u
'^

^-

^-

^
li.
tfj

^̂
ai.
£9L.

LL
sz_
-&L

0.CO'

}M1
MEIEFL

InIrf/Avg.
•F

fTnnn)
l^nib:

t=)0

^{
to

^{

_l_o

<^

li.
T6
^Y

^
^
^

<̂6^-

iJ_
^
t2_
s/g

^3
£L
m̂
^L

rfm '

rfm
METER.

Oullet
°F

fFin-ont)

ijab:

YT-

^^
y'7-

^̂̂
^
?1
^>
^s-

^
TiT

^r

i^_
S-S-

^5-

rs-

r<o

fr

^_
£L
§^
s:
&£.

6> inHg
' inHg

FHHIP
Vaaium

inHg

CPv)

I-

3
^
!-L^

~L^

x^
-L. ST

z,r

?>

3.

~t>

^
^
*^

"t> .

"1^~

LS~

^
?

^1
^£_
l5__

11_

Notes: Ft* ^^ ^l^ (C'^.^ ^^T ^- ^"t-
B:\Sharedf[ies\Fleld\DaiaSheets^Meih8d5\Method5_PDX-Vt.pdf /-,, • , / / ^, , ^f
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Field Data Sheet
33

3of^

MONTROSE

13585 NE Wliifaker Way

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 255-0505

Bate i-f /J^ //|[
Test Mcthoi^r
Concurrent Testing f -^S

Run #

Glass Nozzle Measurements

1 ^
2

3
.5^

CUent: ^//^^ ^-/r
Facility Location: R^fk^/ ff/{

Source; 7~"7

Sample Location: ^^)

Probe ^ -<4- fs)cp,?i;W. HCElt set V}Q °F

Post-Tcst Pitot Inspection C^tao change, D=damaged)

Pitot Lit Rate

inH20@inH20

Pre: Hi 0 @ "3 Post 0 @3

Lo 0 @ 4 f3 @ S>-
Operator CTA^ Support ^ L<__^f~

Temperature, Ambient /ff/ (I a)

ALT-011
. Sfd TC (ID/°F).

Nozzle ^-{/t

^ ^"_lt^_(>
OvenO^T / Imp. Outlet ^ A/2.

Heai-Sef ~L^ 0

Moisture - Tdb — Twb —

Press., Static (Pstat)-^ V Press., Bar (Pb) ^Af\
Cyclonic Flow Expected ? A/ [?If yes, avg, null nngl

Traveiss

Pouit

Wnmber

, '

1

,_A
, M

_i_
. fc
. ^

, 8
, c\

10 10

,,i_L

. (Z

13 1Z

14 [I

15 |0

61
16

•zJ_

IS

19

^
. ^
„ ^

.3 Z

.4 I

;_L

Samplms
Time
mm
(dt)

?,/0

Uo
?.^
r,w

t^L
i^L
w
cw
UP
^t
f TO

M-
OJ(?

w
0;l0/

OJO_

10,5°

w_
Ui-
1,20

i.v?
M9

J^_
.ZOO

1 w

CioA

Time
(2-thr)

3£°-

MS~?

Dcy Gas Meter

Reiidim;

cuft

.?')-_

b?yl1 .faU
'^S7 .z6_

T^nm
6?2- .42-?

6^1 .^
bciT- .^o

700 ^W
^ .160
?01, .^^

/\ <TW
^in.^r
^vo(;r
?- IT .W
~m /(^

w .w
^. 1 a
7.ZS- .^-7-

71^.0^
W .650
ni _A^
7^- .?
~l)~T-.cil\

l^Q_5t$_
iyj__M
w .w
M_2^L

Stack T

Cont

^degrees

VelocilyHend
ii, H2)
(dPs)

.022
•,0^

..o^/

.0^

.^T
.QW

M<
_oiAL
^lli
,ow

,-02V

ilm
...ffio

>Q1Z
rO 1.7

.̂023

M(,
,0'^

^w
,0;^
,cmii
.oisfc
, 01.3 ^

<(]^/6

(m/°jF)^t ?-^

iiiity Ciicckf't/or 4.

OriEice Pressure

inHZO
BESI&ED

.l^n

.̂z^r

, /?'?

iZ^/?-

^^
,n^
•Irke
.n^l

AMI±
A^^L
.((p'

,f^

,n^
,1ZO_

,i(o

JM-
,z|0
.2-00

,11el

4jLL
,l?f

.̂ZtS"

^or

Oriflce Pressure

1:120
ACTUAL

CdH)

~F~

_J_L
,z^

±m_
^L
<Lir

_^_X:
JL

:L^1
1

J±
-IL
M_7T
.17-

.10

_/i_
.11

,zn

,^

JL
.^
^T
1. ////-

AL

Meter Box^-f c!H@ \,J^^2-€f Y ,<W/^
Meter

Leak Checlc
STACK

T
m

\m!o:

\0 f
IM
£L
Ji_
S3
JJ_E
bo_
•w_

Qq_
/B_
h-\

I^J
Lfi.
f/L
t^L
i6rl
M-
ioj_
l.n_

10)
-I-

M_KiL

PROBE

f'

mi
Aisk:

M
z^
w
z^
2^
w
z^
^̂

©

M
M_
^&
zw
2a.
Uo
2M
2^
M5
Z^Q

^0_

w
M
w_
W)
2^0

OVEN
Filter

°F

(To)
hmh:

z^

ẑft
ZIP
Ml
2^

2£L
w
^0
•M0_

MM
Ua

ẑ^

i^Q_
uQ

M̂
Q_

r̂WL

?^
t^O

w
^0

Pretesf;^ | cfm / ^ inllg

Post: ^JQQ^- cfm ^ inHg
IMFINQER

Outlet
"F

.cro.

fiillb:

n
ft-

Tr
^
s_
_B_
\-v

1L
sL
^
T(y

u_
^0_
J9_

^L
^
^
1L

f̂7
w
p
iL
^4
il_

METER
Iiifct/Avs.

'F

CTiu-iiQ

Amb:

&0_

21
TL
SJ_
ZL
iL
iz_

£_
82_

JL
£L
JL
1L
z
S'o_

JL
2l_

K
3±
J±.
io_

3±
SL
?a_

n_

METER
Outld

°F

fTm-out)
!Lmb;

fO
T±
^
JL
JL
n
y_~w

^0
fL
ii
EL
u_
£L
fn
^L
n
v_
il
3{L
£-
2L
2L
So_

^

Pump
/aciuua

inHg
(Pfl

_L
/

J_

_L

i^
_2_
^
3_

0I

1_

-L
I
J_

3

_1_
LL

^_T
^_
H

it
5:
=LT̂

.

H
Notes:
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34
Field Kata_Sheet

MONTROSE

13585 NE Whitakcr Wily

Portland, OR97230

Phone (503) 25S-5050

Fax (303) 255-050S

j^^f/2W/6-
TestMefJwd ^
Concurrent Testing Y&

Run #

Glass Nozzle Mesisurements

1 ^

2

3

//"

^-

aient: ^%y& ^J's
PacilityLocation: ^Q^M^Q^

Source; '"^^

Sample Location: ^h-^/^

Probe^ff fe)/s)Cp , ^7^ Hc_atSet ^-^ SF

Pusf-Tesf Pitol Inspection ;==no change, D=damaged)

PifotLkRate

;inH20@inH20

Pre: Hi Q @^ Post Q ®^
i-o 0 ®tf 0 @(f

Operator ^ Suppor

Temperature, Ambient

Moisture Tdb

^L 7P
(Ta)

Tvrb /

Press., Static (Pstat) -^3 , Press,, Bar (Pb) '~ii,c/

CycloQic 'Flw E'spectcd f!^_

Tranrsa

Point
MnnAcr

.L_Z.

, -6

L±
J^_

6̂ ?

7 K

, cl

,_]Q_

10

11

12

13

14

15

16

i7

IS

19

10

1]

i2

!3

i4

>5

Sn.npliiig

Time

?)

JZUL
ML
It ^

\UL
\]^

ML
\\^

w
ML

ClOC}?

Time
CM hr)

M-

If yes, avg. null angle,

Diy Gas Meter

lleiidEug
cult

(Vn)

7TO .^^
^^ .lr(>0

^ .t^_
1£? .'V^
-f-{l .ff'fH

^ .tUT
nr .u^
?M .w

11-0 .1-^

ALT-011
, StdTCfH)/°F) 9^"-TL
StackTCdS/°I?)_fa_J^

Continuity Checlc^ or ^

^degrees

VdcdlyHHid
)" H2)
(dfa)

A-
s_
.02^'

.0-2^

M^n
,0lf/
'Q'^

, Qw^
.(nr
.o-^ri

Drifice Press u re

iuH20
DESIRED

•llff

^M_
^{
, \in
.mo
, I m
, 17 ^
A^
./?^

Orlfiee Pressure

H20
ACTUAL

w

,^
.AL

-^i-~HL
-ilL

_^_n
H
^0

Sozzle

Filter

--/L

^^
Meter Box 1^.

Meter

Leak Ctieclc

STACK

T
-fFs)_

^aib:

st
K£̂

d.
'.?<?.

H^

iHJ
M.
FfJ],

PROBE

T.

.(M-
'unb:

^
m
M.
w
M
2^.

M
z^

VQ_

dH@

OVEN
Filter

T
.(M-

Amb:

t^Q
M)
^t
z.r0

^JE)

UA
Ho
^0_

Zi(?

OvenQi- tfi Imp.Outlc 6^
1. 7^ -P-^ Heat set 2^~0 OB

^M^L
Pretesf:

poster
1MPINGER

Onilct
F

(Tiy
AnA:

bT
u
^
^L\
1L
^JL
IL
_S3_

^1-

!5E
®_

METER

Inlet/Avg.
•F

CTUHHL
Amb:

^_
11-

<f2-

^
SL.
n
A-
u-
rL

Y ,m/6-

cfm

cfm^
METER.

Outlet
*F

rrm.ont)

Amb:

^

K̂
L

^)
?/
^
IE
y_
^

^___unHg

inHg
"Piunp-

Vncmim

EuHg
(Fv)

^t-T
w
n

^_

_a_5:
Jt
^

Notes:
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Field Data Sheet / oh
35

^ 1358S NE Whitaher Way

Portland, OR 97230

1-5050
MO N TROS E ^';: l:^:.^^..'
'J|L' Ti'^u i\\'i"r^ ^ Fax (503) 255-0505.

Bate '-1/1-1-

Test .Method ^

Concurrent Testing (^Q^) {

Run.# ^

Glass Nozzle Measurements

2 , ^

3 —^. — :^

Client: ^)0^^fe £-)i^<>

Facility Location: p^Jt4/'Jt> <>(2-

Source: ^ Pf^^ FOLMhCS T-^-

Sample Location; (Ajlj^T^

Probe -)^t\ f§/s)Cp /^fc"^ HeatSet rL<.'^t OF

Post-Tcst Pilot Inspection /^N^=no ebange, D=damaged)

Pilot Lk Rate Pre: Hi q®, <T Post Q ®tf
:nH20@iaH20 Lo G @<- 0 @ ^'

Operator €^T Support ALT-011 Nozxle ^ /^ Oven Q ^-> | Imp. Outlet (- ^(3

Temperature, Ambient ^"^ (Ta)

Moisture ^ Tdb - Twb -

Press., Static (Pstat)- .^ Press,, Bar (Pb) '1<U> \

Cyclonic Flow Expected ?, Vc Ifyes, avg, null angle;

Ttiireoc

Point
Number

1 i^

^ /(

3 >b

-i.

_i.
6 ->

7 (^

E <

'_£.

,. ^

11 ^

12 t

"_L

14 -I

1LJ_

. y

n ^

18 fc

19 ^

20 <S-

2_^_

22 (6

23 t/

».Jt...

25

Eampliu^
Time
mill

(dt)

(G

\.Cr

^0

10

_Co_

f-iaO

t-10

t-^-0

j_30_

1-46

E-s-o

-L.M

Z-(D

^°\0

^0
^o

"v^

V 00

}'[^

->-zo

v^
-\-%

^<<\)

<-\ .0^

Clask-

Time
(24 Lr)

••^0

DO- Gas Meter

Readiiis
cufl

(Vn)

^) . Vx^

^1. ^^
1-^ ^
^o . S-qi-

'm,4oG

1-^. (> ^

y^ °\^^

w, ^{^

W. VY
T&i . \^

^.•^
<^. l^

^o . b;L)

<rt3 . rt^

y;^. C^c|

^n . T^
g^-L . ^£\

y^. i u>

^> ^x
$^( . O^t

^ .(Hcr

^>. (If

^ . s'S^

«U .(?T"t-

. StdTC(TD/°F)_i/f_

Stack TCCID/°F)V^
n
r^_

ContiimifyCheck/f}or ^
^degrees

VeWtrHrad
in HZ)
(dpi)

. oV^

^^
.^•'^

_^_
,oT1>

^•^

..ac^

»^c
,0'^

,toT^

.b^C.

,o^>S-

:^
(Q^

•o^t

,0^

<0">^

(COO

. e^S'

..o^(h

^^
^1

,&^

.^

Orltice pressure

inHlO
DESIRED

. \-GT-

.-SQ^

,t^^

.z^

,L^

,vs~v

.yi^

.\^Y\

,zS'C

.zs^

,x^
. -L^G

<v^

A^-S'

.^o't

.t^\

.Z4o

,-L^

.Z^T.

.^n

^^
<^r!

^
.{£\s\

OriEce Pressure

H20
ACTUAL

(dH)

,-u

,"5°

;'Lftl

,T^

. -LS"

, ^T

:VL.

.VI

•z^

.^\_

.^
.'z<-

.\>

.^
,10

(L^

.^1
. L^L

.v^

*v<-

^
, VI

^
,z6

Filter | iilL
Meter Box l. T

Metci

Leak Check

STACK

F
Os)

?uiA:

^\
1%

w
\\^\

_/^ii
/^
1^
-us" I

zz^l

z^l
•Llt(

-i.\J^

w
-I t^l

-t-V^

•^y\

z^o

z,oSl

_1^_

w
"L0*-^

^<|

ẐVL

PROBE

°F.

(Tp)
Ainb:

-U)

L-5U

T'lSt>

3^1
z-^

l^Q

z^
T^'<

^'^b

-L^?

-L<^>

\6'b

^'t3

-V-i'b

z^

z/ro

;Wi

•V&'b

^A
•l^

•v^o

z*^»

-1^

zs'o

L
dH@

OVEN
Filter

°F

JT°L
Arab:

•Vt^h

ZS-?

-^
VStt

-\-S~T3

zs'o

-v*^

ZSIi

-1/YO

x̂^
^£Tt

t/S'G

z5'0

^^3

T^>

"u^SXf

-v-ro

•l-^b

-jSt>

-\/s~v»

^•)t>

T̂.S\?

Heat Set

TTw^
Pre test:

Post:
IMPINGER |

Onffet-
°F

CTi)
Aiife

GS'

^
^i

^\

^
^^
rc)

^-\

<̂>'\

^\
-\s

^
c(>

c^

^
C{f\

s-(

c^

^'{

^
JU-
^
<T-

kw^_

)M_
METER.

irtlctfAvg.

T
O'lH-in)

Anib:

^G

^_
s^

^-t,

ŵ&
^G

J±.

^
^<0

<rr

^
^
t^

^\

^
^
^~

^r

n
^
^
^
^{

t/-^0 °F

Y .W/C.

cfm / $~ inHg

cfm

METER
Onllet

•F

q-m-TOfl

^mk

n
^
^a

"hs<

^\

^z-

^5

^
^
^rj

^
^
^
•s~^

&-3

^
Y^>

^"\

<t^

^cf

^\
<^_

81
^.

^ iGHg
Pump

Vacuum

inHs
(Pv)

\

[

I

\

\

t.s-

(̂S
/.r

f.S"

t.<r

<-s~

"L-

-L-

L
•L

"L

t^.

'L

t.^

t.^"

T-^

-L.S-

z.-T

Notes:
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Field Data Sheet lo^t
36

13585 NEWIiitalcer Way

Portland, OR 97230

Phone (503) 255-5050
MONTROSE ^^^r/n-/A; v ^L:'iui'i 'i"uTr^. Fax (503) 255-0505

Date 'I /t~^-

Test Method

Concurrent Testing 6 G C t

Run # ^

Glass Nozzle Measurements

1 —
2 "

3 .Zc^

Clieut: '^UlLSe'Yff ^LA<-S

FaciIityLocation: /^cUA^^ ^a-

Source: ty^ffOa-<WC& T- ^-

Sample Location; fA)0?T

Probe ^-'-| (g/s)Cp .^>(a^ HeatSct T-S'C

JPost-Test Pitot Inspection ""no change, D=daaaged)

PitotLkRafe

inH20@inH20

Pre: Hi a @^ Post 0 @^

Lu t? @^ 0 @f
Operator <-^* Support

Temperature, Ambicut 'y^O fFa)

ALT-011
Std TC (ID/°F) <i H •-}-1-

Nozzle i^ ('L

Filter )^"HCI

Oven 0 ^ - S~ ( Imp. Outlet 1 - S. ^

Heat Set

.^>'

tWf

Moistm'i w
Press., Static (Pstat)

Tdb Twb -

,) Press,, Bar (Pb) ty ^, (
Cyclonic Flow Expected ? A-il

Triivcrsa

Point
Number

1 tL

2 ^

3 f<?

. '1

. ^

^
. 6

. ^

, kf

10 ^

. '^

. *

3 f

.4 •T.

__L

L-L

L-L.

B

9 •-V

.0 ?

I £\

2 19

3 i*

4 a

5

Ean.pims

Time

(dl)

t( JD

tj.10

4-^

L|^0

^-Co

^B
T.lt>

<T.V>

^0
^(o

<;, ST)

(?-0&

6-(&

^'L-0

fc'>0_

b 40

(.•^

^'6C

Vlts

-^u>

Y\o

^Ib
?-S"D

^.ob

C!CKL-

(24 hr)

-T-^'^

A~w

Ef yes, avg. null angle:;

Dry Gas Meter

Rjfflulins

dift

(Viu)

•'_"'iM ' /'''i--.'1j^"
6 ') "1 —1 U-i"'''

^'It- ^ y.^

_^1_^1.
^'to. ^^

<?T- '; , ^S'S"

^^. oksO

^o _ t^si

^(s, t (s (?£3

w. ni
^^c\. (^

^v. Ky
^-»-G. 'W>-

cim.'m

<^Z-.t^

^b- . ^-y^

w .w<
^1.v^r

^t3)t\ :^^

^•u .^
^00 . '^\

ffn .^4f
lofc .'HZ
'^^ .pi
Ill ,^7-
s|f'-f .q 10

Stack TC (ID/°F) _Z^Lt

Continuity Check Q.}»r [
degrees

Velocily Hmd
inH2)
(llFE)

^^
^

,0^_

.Q\\

.C^'L

, o W

,oS°

,G'^

,ou^

.Oi.<-)

^!tl

.̂0^

.0%

,̂(^

,oZC1

,&"n

.oVL
o^n

^y
.o'SS"

.0^

^1
.0?,
^siL

Orifice Prcsstirc

inH20
DESIRED

< •L^t\

.^ to

,\^\

.t/r(

. \ S~s"

_A^LL
-L"LD

<-

,T.S''i

,w
/M
i^z

/•S^G

,\V}

(L^(

at^
.Z^l

v^^

.^1

^0^

^ot\

.z-^i

.111

.m
_(_

OriGce Pressuro

H20
ACTUAL

(dH)

.L<^

.T-;5-

. -L>

,t^

,^G

.^
,1-v

,zs'"

^\\

•llo

..•s^

^'>

."so

,̂'^

.ZC^

.z^

/^
.\\

^ to

^L
^L
,^

Jl

^eter Box Z S

Meter

L^eitk Check
STACK

°F

_CTs)

jub:

i^

M_
i^}-\

f^l'l

(Zo|

(^

^̂
\

1^

f^

IV1?

1^'Y

^\

^0
[A^

HL
^'°1\

(^

f^
ivc

1^
'JL

}̂^

PROBE

•F

WL
\iah:

-LS>C

z^to

-L^

zvb

-un

z^
i/S'b

-L^

z^
t^
-L^

-L^

tyo

VST3

^Sl3

1̂,5'li

^̂
"1

x^>

^
Zy)

LiQL
SL

dH@

OVEN
Filter

F
fTo)

ijnb:

t<A?

z-s-i

-\,^

z;ro

x^b

-is-b

z,*^

^TO

•(.^

SLS^

Z/c(tsr

^-^

L"(^

Z5-V

T.T^

^n
ZA"0

-z<n

L<»b

^\

w
^l!L
W
M.

,>nzi
Pretesf:

Post:
IMPMGER

Outlet
°F

.fSL
W):

<=>"L

^
y\

$^

^
^
^
Co

rt

%_
c^
ta

n
^
^
^
iil_
L(-h

n_
^
^\
^_
^
ft

, 00 l

m^
METER

iskti/wg
F

JTm-^
Wi:

â
^\

^-i

ŷ^~

w
<so

y(

^̂
r-L

^
^
^^
^z

rz-

S"L

g"L

^z_

T^

£z_

SL
IL
Sl

v .i

:fm \

;fm
METEt

Oilltet

F
(Tm-nut'

unb:

y^
rl1

^
y~^

y\

^^
^^

^-c

n
tj.
^z

<^

^
^\

^\

TtT<

S-i

^\

^(

^<

n
^L
SL
'Q

i^^
inH^

; inHE
Pump

Vncmcu

ffiHg
(Pv)

z.s-

•1-^~

•1>

5
^ .s"

^
3

^

-1

^_
c(

1
±
~\.£'

v>

^^"

\^_
C(

^.s-

LLL.

•iL
t£_
i^-
^L

Notes;
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^
Field Data Sheet

MONTROSE

13585 NEWhitaker Way

Portland, OR 97230

Phone (503) 255-5050

Fax (S03) 255-0305

Date

Test Method
^/^//[

Concurrent Testing

Run # -L

Glass Nozzle Measurements

3

ciient: h/lj^€ Mff
Facility Location: /)Q^f/^f/' Q/^

So»r"; ^^ fyw-C. f ^
Sample Location; .^T) i^f

Probe t^"^i (g/s)Cp ,, (^<$ ? Heat Set 3.5"^ =F

Post-Test Fitot Inspection ^T0f=no cliange, Ds-damaged)

Pitot Lit Rate Pre:HijQ @ <y Post Q @ LT

mH20@lnH20 Lo (] ®^ Q @ 'tf

Operator ^~M Support ^C 'JF

Temperature, Ambient ^ {) (Ts)

ALT-011
Std TC (ID/°F) S /^ A?"^

Nozzle & | 1 Oven 0^-^flmp. Outlet / "-^}

Filter [ Tjp?/^ Heat Set 2-?'^ °P

Moisture £% Tdb ^ Twb ^-

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

Cyclonic FlowExpecfctl 1^_A^SJlf yes, avg. null angle,

TitWtso

Point
Number

1 1

2 2,

_L
L±
„£_

'_L
. ^

L^L
. c\

^!1
ILlL
n \t

u ii

u 11
JO

,J_

^i_
,s1t_

19

20

^L
^_L
,z

»1
. I

Sampling

mm
(dt)

S.io
S.zo

l30_
l^L
lit.
w
MO
w
M-
_M-
£^0

iW
10. IP

ML
jML
jHL
_iac[(L

iUL
11. (fl

11.^

n,^

}W
_UM-

JW_

M-

Clock
Time

(Mhr)

1:^

Do- Gas Meter

Rending
cuft

S^L
I^.Obr
nn_^n_
w .^
Vi .'\n

c\^ .cw
W . 1?0

m .\n
^i ,^o

^ . ^l
1 ]CLW
^1 .'\w
w Ll .^

^ .t^
^ .Uy
w .^T
w . ^cl

rst .\^
in Aw
l&o .6V
"161 .U\
</6-r.fV

Ul ^^
^70 WQ
^•L . (^

(<K.03q

^£_?_

Sf;tckT<

Confi
^degrees

VetcdtvHend
in tl2)

(dPs)

,Q^Qi

w
•o2A-

,O^T
.02^
.0 W

^11
,^h

,020

A. o^/

•OZ'1

.o^o

ML
ifll
.0)1

>QH

,.ot(

'9/ct

^n
.QT-I

111.
i(LLL
,0 ^

<(U(

?/°F) V^ ti. Meter Box •^^-dH@ /, ^(if'^^_Yt^c/y/^

luify Check fT) or ^

OriEce Pressure

iuH20
DESIRED

M-
, 1 ^

I^L
.m_
, w
_^J_
-/?
.1^

_dlL
,,/7'L

AIL.
•ha

,167

^Q-TT^T
, 157

AtU
,1-p

.\<\s

,zf4

^n
. n

, ih\

<m
_IH_

Orifice Pressum

H20
ACTUAL

w

_i2_
,^

^M
,M

,̂ZI

jdL
_Ji-

_/L
,/'L

_^_
_li-
,^
,11

^~w
JL
_1L
,IT

./(
.2.)

^

Meter

Leak Check

STACK

°F

.(Ts)
^inb:

f(?f
1/1_
'll^

HL
)?J
HL
U5-1
IM
ILL
M
151-
f^

HL
3L
M_
}^
ISL
\^
i^
_il_

lt_
-/7 \^
_LL
J"?

,^0

i2-
11_

8_

PROBE

°F-

_(Jpi
hmb:

2^'6

wl_

Z£L
^Q

w
M
1S__

Ut

^_
^
M̂

0

z yo

w
^p
z^

L^0_

z^o

w
w
w
w
v^

MP-

w

OVEN
Filter

F

_a°L
\w&:

za
zw

w
•^
2-fO

w
^p
2.^0

zft

^̂
(?

w
Z50

ĤO
^0
1S1_

•m_

w
Ẑffl

^
^0
>^
1H^

Pretest:Q,OH cfm )^~ inHg

Posh ^0 6 ^ ^ inHg
MFINGER. |

Onilel
?

(Ti)
'imb:

^w
^L
^7
IjL
4f_

ticj

w
^L
^T
5°_

^
^L
^:
w
i^_
^
^
^
^L

n
-HL
SL
x
1L

METER.

Irtle'/Avg.

°F

CTm-in)

^jnb:

2^
^_

£Q-

AL
£o_

£L
^L
fo_

1£-
_2i
^0
71

-Zl
It-
iL
^L
?r
^^

_^_

7̂"f

]±
n_
2L
7?

METER.

Outlet
°F

fTm-out)

^mb:

n^
7 Q)

n_
ZL
21-
??
IL
H
ZL
M
•71

1±
L£_
?t_

Q_
1&_
2sL
7S

^_
^L
f±_

Zj_

b_
TF
£

Pump
Vacuum

(Pr)

M_
^,r

^j_
^r

li_
1L
v.r
^~
^
^r
^r
4r
%A-

^̂
 .

ffl-
^_
^_
JiL
w
^_
fe~~

^£_

m_
'¥_

Notes:
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0^
38

Field Data Sheet

13585 NE Wliitalcer Way

Porfliind, OR 97230

„,. Phone (503) 255-5050
M 0 N T RO S E ^"";,^7,r^r
'-;n'^'iAui\'^v^!" Fax (503) 255-0505

Date .^^(Jh
Test Method ^

Concurrent Testing Q fl /•) i

Run # T.

Operator '3A^ Support f) L

Temperature, Ambient ^0 (TE>)

Moisture ^% Tdb -/ Twb

GIsssNozzle Measurements

1
2

3 \n

ciienf: g^//jy ^
Facility Location: ^r.^,^ Q/(

Source: ^\-^r^^ J-f
Sample Location: ^-^ \f.f~

Probe 3.-4 (g/s)Cp , l}k>.^ HeatSet 7~W ~TF

Post-Test Pitot Inspection ^NC^ao change, D:s;damaged)

Pilot Lk Rate Pre; Hi 0 @ tf Post ^) _@ \^_

inH20@inH20 _Lo Q @ ^ Q @ ^
ALT-OU

, Std TC (U)/°F) jti ''•H

Nozzle ^}'T~ OvenO^yj Imp. Outlet [^Q

Filter H^7'^ Heat Set 2^0 °F

Stack TC(ID/°F) Z-^ ^ Meter Box 2/^ dH@ /,"H?^/ Y ^^t/'6

Press., Static (Pstat) • -,-11 Press,, Bar (Pb) <;'),•

Cyclonic II'IQW Expected? /VTLIfycs, avg. nullnngle^

averse

lo;nt

inuber

, 1

. ^

3 ^

^ ^

^_L

'_i_

^1_
-A
,_A_

^•LL

u/^1
12 1
B» i

14l0
^15

16

^_ZJ
18

19

10

n

n

i3

!4

i5

Sautplm^

Tune

(dt)

I UP
1UO_

n^
1Z5Q

HOL

w
\w
\\\^
MO
,3.^0
1^.0

?w.
H,Zf]

l^-li
,Lf.H(?

WO
HS&

dock
Time

(24 hr)

w-

Dq-Gas Meter

Rfailiiig

wh
_?/«')

W—^L
^.Nr
^ .7?L.
Ml'S1
U'L.'^o
lcf/rz-';o^
^^ ,^2-2

}H_.W
^ ^ .1flt
001 .ZQI
0^3 .^^
oa^ .UP.

00 ^. 6, ^t

^lASl
Q_L2_UL
^LSHL
01 E? .7^

Continuity Checkf

^degrees

VdocilyHenii
mH2)
(dPs)

A
.w •

..m

',QjSj
d^\
j(H|^
.OlOii
,0lfi
.Quo

.?
JliM_
M^_
.ow
.01^2

.01^0

jML
,01^

Orifice Pressure

inH20
DESIRED

J1L
_L[°_

,^_
, (?1
,t JO

y.^i

_HL
^iii_
,ny

I^
.1^

.\n
.44
.IS- ^

,^3

JA1
,iU

or [

Orifice Pressure

1120
ACTUAL

(dH)

A-

.̂9Z

_LL
_^L
~iT

,lft
J9

_^_
,1f

J4
_il.

_/!.

^
u

_/L
•i1

Meter

Leak Check

STACK

•F

CTs)
iLffib:

?0

M.
21-
t^i
in]
Mil
LfB-
HiLl
lli.
l^>

w_
ttl

m^\
}3ci

U5j
m
Si-

PROBE

p\.

CTp)
Ami):

CT
ZR?

M
M
w
w_
2^)

X̂p

^̂
0

u^_

m.
2^
2/f<?

m-
15i_

OVEN
Filter

F
.CTo)

^alb:

w
t^O
^0
2^}

w
z^p

t^Q
2^-0

^0

ŵ
n)

w
2^
Zy

w
n-^

t^O

Pretcst: ,&u cfm | ff inlig

Post: 0,QG ^ cfm 5 inHg
IMPINGER-1

Outlet
'F

_n'i)

AnA:

_io_

IF
^
y_

s±
-£11
u_
^6

Jl-
«-

il_

K̂
-1

iiL
IL
JL
bi_

METER
liilef/Avs.

•F

fTni-ml

Anib;

?t-

x
7^_

^1
iL
-11
iL
11
7t
v_
1±
7^
^z

1̂L
^
II

METER
Outlet

°F

fFlu-cnill

^ul>,

?t_

21
^
7f
1L
1L
1L
11
if
v_
v_
^_
^
^_
^
St
a_

Pump
Vacmin

mHg
<Fv)

JL
T
JL
_5_

J_T
Il_
_5_

5:
5"

J_
^
h

J_
r .

1.

_SL

Notes:
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Field Data Sheet

13585 NEWhitalter Way

Portland, OR 97230

Phone (503) 255-5050

Tax (503) 255-0505

Date ^/'^((^
Test Method ^

Concurrent Testing <3G6f

Run # ll7

Glass Nozzle Measurements

1 —

2
3 ~ ^0^

Client: '^U^^^-GW^

Facility Location: ^U'tf^b Q ft»

Source: ^(J^T HKLUW T-^
Sample Location; l/^t^T

Probe ^-^ (g/s)Cp p,-5^$ Heat Set t-s'to

Post-Tust Pitot Inspection ^(NCt=no change, D=damaged)

PifotLkRate

in H20@in H20
frc-.m €>~@^ Post 0 @ {j)

Lo 0 @^- 0 ® ^
Operator '-'^ Support ALT-011 Nozzle t?" ('L- Oven OS'^Imp. Outlet f-'-|0

Temperature, Ambient •§' j

Moisture \
Press., Static (Pstat)

(Ta)
Tdb -^ Tivb -

-L^i Press.,BarCPb)"^oA

Cydouk Flow Expected ? A.fO If yes. avg. null angle.

Point

Number

1 I

\/
2

3 ^

_1
5 t»"

6 G

_L
s K

, ^

io (0

II t(

u, 1-Z

13 ii-

14 ^

13 1^

1-1.

17 ^

..V

L9__^_

» ^

;_!.

.2 L)

^_1
y-^f'l
S^!-:

i5

HnmpUiig

mm
(ill)

(^

•-W

^
•u|0

^
(00

Lie

(-ZO

l-^D

,-^0

_(^__

x-o0

z'l^

1A.O

z^o

z^o

vs^

VQO

1-10

\\^

-\ ^0

^ ^
T^)

^|-oy

Clocfc

[2.1 hr)

/^o

,^"f/ „

DiyGnsMcier

Raiding
cufl

(Vm)

y L( ^Cy9-

zC . ^^

-^ ;m

Vl.^
•^7 . o^

-^ .OC.G

llo . ^

n. T^-

_^._1£L_

^ .^^
S^L, t^f

S~5 .U^

^ ^0£>

C\ ,'^-L

^\. w
^, ^ ^
•t-o . v^r

T\ l^
~»-G . o"yb

^. w
tZ. ^L>

-^ /}[Q

^ct .GtV

(tl «1%
^ . [^

Std TC (ID/°F) T L

StackTCfID/°F)Z-<-

Continuity Chech^
.degrees

VslocityHead
ill HZ)

(dps)

,^(/)

.0^"

;oV)

^ii\

^^
,oz^

.OS l-

<o'iG

.0^

,^ci

.c^S-

>G^

< o3<r

,^\^

_i%11k^

,0^0

,oY^

,oVt-

.0^4

^u
•t3^

..,0^

.w
,&S4

OriCce Pressure

iiiH20
DESIRED

•M^

^ 7,^'N-

,^&-s

.^(.

;\^)

1z^
:V7-<

a'n

_^-t^

.zs's^

,zW

.AW
^l^r
^n
v(^

^?L

,XT^

.'U/1

,X°10

^^
_^^
.so^

,z(^

.^€\

^\
Sri

(or i

OrificGPreaimo

H20
ACTUAL

(dH)

^̂
<y

^1

_^_
_^__°_

.VI

^"?-

."Li-

^
/I.G

,n
~^~

'- \"L

."s\

_L^_
-vr

A^

.Tl-

_LL1.

^6\

^
^\

^
^r

Filter MB
Meter Box tC

Meter

Leak Check
STACK

°F

_©_
failb:

/^'(

(^

n>l
-u^l

VIA)

i^\
-L-^Zl

u>

^<
tot-

^1
'^\
us
fiS

i-h?

^0

I -^ I

f^l
^
^0

ẑLn

V̂>fc

PROBE

°F

_drii.
Amb:

T.(&0

-LO

-L^S

ZM-5-

t^
\^
ZSTi

x^'b

-L^>

-in

Z^~(j

•t!y>

-L^b

•L?

"L^

-LS^

t^Q

-z^

•ob

z^

•t^TJ

1^1

.a^

z^

2L
dH@

O'VEti
Filter

•F

-(3'?-)

^nib:

'L,<T^

^-1

U5t>

~L\~^

zsz.

"L-S^

-L^S

zry

^b
V1-)

i/n?

-L-^ts

-usu

-LSt)

'V?ta

z/^

T/a'b

Y-T&

z^~o

i^n
"LR)

•-LS7)

-^
-LSZ

Heat Set

/."pmi

Protest:

Post:
IMFffiTOER

Ouild
°F

fri)
\ml):

^c?

<'y

<'^

.~s"

j~b

w
<n

^
S-(

S'0

^
n
Tl_

^
^b

n
S~L

>b

?"b

^
u_
(/1_

<^

^1

>.60fc

\^'L
METER

Mel/Avg.
°F

fTiu-inl

Arab:

^
^
jn_

^0

^{

A-L

11.

_1L
^}
co

M-
'•»<£'

n
^s

n
(n

{\^

1̂'c

^L
^^

1L
AL
n

Y W
^<TO °r

&KC

cfm tS inHg

cfm
METER

Outlet
°F

n-m-onQ

iuab;

^
y>

.Hi
^
^
^1
^0

10

^0

t-L

n_
^1
<r>

^
^
li_

r^

1^.

^•v

-3L
^{

cl0

^
yy

^ i"Hg
Pump

Vacuum

uHs
(Tv)

z-

Z.

-L

^
t
[^"

V.

T

'L

_^/

3-
z.

z.^r

^ ^

•L,^

*Li^

X.T

t^

\.s-

wjytsr
kl:

^

^
z
^v

.Notes:
"BAShared files\Field\Data Sheets\Mefhod 5\Melhad 5_v2.p(tf
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Field Data Sheet
^ 0^

13585 NE Whitakcr Way

Portland, OR 97230

Phoue (503) 255-5050

Fax (503) 255-0505

Date ^/-t^Qfe

Test Method $"

Concurmit Testing 60 6 (

Run # -z,

Glass Nozzle Measurements

1 *—

2

3

aicnt:-o^LSefe &w^

Facility Location: p&ULfh^ <^3-

Source:'fc0^r ^0-^ft^S T-^-

Sample Location: / ftSC^^

Probe "L-S (g/s)Cp .<6'\^ HcatSct ^-6 °F

Posf-Tcst Pitot Inspection (Ni<i;=-no change, Dadamaged)

PHotLkRatc

inH20@inH20

Pre; Hi 0 ® s Post 0

|inH20@inH20 Lo,^> @ ^' 0 @ ^
ALT-011 ^t^ Nozzle Ctl/ Oveafi-S'y( Imp. Outlet (-(/^Operator <iz^f Support

Temperature, Ambient ^r \ fTa)

Moisture •^ Tdb Twb

Press., Static (Psfaf) -^ I Press., Bar (Pb) •^•y- \

Cyclonic Flow Expected ? A^> If yes, avg. null angle ^degrees

StdTC(E)/°F) -^JC ^^
Stack TC(ID/°F) ^-<f ^

Continuity Ciieck/'5 or [

Filter . Heat Set ^<au "F

Meter Box -z r dH@ f.^lTS Y .W^
Meter

ILeak Check

Prctest: i; ^30^ cfm l £y >nHg

Post: O-C^Z- cfm ^ inHg

Point
Nuinbd

Snmplins

(dl)
(24 hr)

DO' Oas Mete

Reading
cufi

.(y'»L

Velocity Hrod
mH2)
(dPs)

OfifieePressiii

inHZO
DESIRED

Orifrce Ptcssura

mo
ACTUAL

(dH)

'STACK j PROBE

°F

?)_ (Tp)

OVEN

Filter
•F

ffo)

IMFINGER

Outlet
°F

JTiL
Auib:.-

METER

Ictet/Avs.

<Tm.in)

METER.

Oullut
•F

(Tm-ont)

Antb:

Pump

Vacuum

inHg
CPv)

r.fo "]^- .^{{ .»^l^ ,ZS-S ^ ^t3 "L^ t^ ^ Y^

"t. c(^ t0{ .k^^ ^ to h^ ^y& •v?& °^ 1^ ^7-

3 1 q.1^ foi . ^ -A^ ^IG (T-Z •l/S^ -^ MS' ^\ ^ }.S'

IM^ i o"? . W ,fo^0 1^' ^ _lil ^v liro c^ ^6 <rl-

5 ^ ^ io^ .A_Y^_ '(.V ^0\ ,v'-' ^ '\y^ "1/3 0 7- ^
t(.QO / ft/ . \Y(^ <oZt^ A^ n ^-cc T-^t) v>^ n <2-'A ^ ^

7 'I-
•^c((W
.^4"'(0 i(^ , ^(^ .0^ A.c^ 2>0 ZcA z^ t? 12. ^ ^L
<$' 1^ it^ ,M1 .0^ ,v\^ ,^ m- -L',46» ^L ^0 ^
?'\0 <zz-. iz< ,^"ll

^ ci>G(
^^vt>,^ ^ M_ -•z5& ^ 1^ ^( T1 </.^"

'0 ^.<-ft? w . ^^ ,oS< •V1 ^ i(,0 ^t>̂ 'v^ <T^ ean ^ ^-

? {l.''\ . ^ ..0">̂ <MS-Li •^ t^o ^.^ IS^O Y» ^
12 fl i, u^ (V^ . <^H .im -v^ •^ l^-o -L3Z) •-UTi ^ 11 ^

(L ^-(& i't>G .'v^S~ ^ VM .y> Z-L-L z^ 't^O ^ 5Z.
^is

6-^ /v^.uc o"v^ >v°»^ l-i^ T^~l> z^ ^\ n 4^-

15 ({> ^0 {^{Z^^ tW ,-L^' ,u. Z^IO -LCto Ws ^0 <sr^

bul/0 (^- . -L^l tO'Vi^ ^^ ^ -vo"^ -z^ <T<- ^ cf.S-

i.'y> '^ .'b^ ,.^v ^oT -V zS^ -L-?3 ^ ^ f.-i-

7- 7-^& /yt .^^ .^\ .•\^ .u (^ Z ST? -Z$T> ^ ^ ^
^t^> ^•^ ^ V. t^ ^y^ "VSla ^ ^
^•tt> r^} t0' ^r->- (\.^ -v-^cl ^^ ^ C70

>^ ^[ .^ ,0^
-} \^\ Fzst> ^1 ^

22 -} -Y qo (iA .^ _^i AG><-| A^ z^ 'L^1 n.^ ^ <?(.

23 -Z r-^ lb7 .6?2 ^ v\^> X^3 z^b ^ ^ n
L^i% ,1-)4 .SQ_ u2. n

Notes:
B:\Shared files\Field\Data SheeEsMVIelhod 5\Melhod 5_v2.pdf
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Field Data Sheet

llh-

w 52
s

13585 NE Whitaher Way

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 255-0505

Date q/;^/ /(,
TcstMertH/d ^
Concurrent Testing QO ^

Run #

Glass Nozzle Measurements

1 ^"~"

2

3 -—-

^.M^ utFarilify Location: ?^^ Q ^
Source: &7<^ J=^/%^ ^

Sample Location; «T^ IQ
T-?

?J:?MZ^ ..(g/._s)Cp ,^6.^ HeafSefZ^? °F
Post-Tcst Pitot luspcction [CI=no riiatige, D=dainaged)

FitotLkRnte

inH20@i]iH20

Pre; Hi Q @ 5" Post 0 @C\

Lo ^ @T ..A_@8._

Opemtor ^]/V\ Support t3 6/ C
Temperature, Ambient ^ f (Ta)

ALT-OU
Std TC (ID/DF) T-L ^/

Nozzlc^T/ Z OvenOc^ Imp. Outlet l-i^O

Filter I^T^ Heat Set 2.^0
Moisture "\ Tdb - Twb -

Press., Static (Fstat)-,^ \ .Press., Bar (Pb) 3(?,)
Cyclonic Flow Expected ? / <?Hyes, avg. null angle^

Traverse

Point
Number

_t_
, i

,_A_

4 H

ZL
_SL

^J_
. s

'Gl
? "I

,.10

nil

nlL
U [^

14 )(

.10

^L
17

18

19

.0 ./)

n ^

. 3

. '1-

M \

i_l.

Sampling
Time
mm
yo

no
P-Q

I_iL
t^

IM_
±21
Vl)
^70
1,30

M_
i W
IC"0
HIL
IQ.'W

M
ve
ML
1ML
1L£_
MM
)i,5)

M_
i[,W

ML
2'lM)

Cloek
Time

(241ir)

w^

Dry Gas Meter

Reading
cuf]

(Vin)

|70 .^1^

m A^-
{^ 0,f<?
l-jfg ^w
ir .^1 .
in :}(.Q
W .6^
m .ho

.hH
\(\t .

1^.
_^_
1L

/ (( h . 90 6
\^ ,u
[^. ?1^
•U I . 6 U

ZOb . 6^f
10 ^ ^^
M1..R.R
Zf?^ .^10
Zll .1^
lU .VfL_
v\^ .043
zli ,i r-t
i/? .'m

1ZO. bS^
tti. ^}

Stack T

Cent

^ degrees

VelucityHead
inH2)
(dPs)

.Q5W
,0i*-n

, o sr
, QL/ff
•O'm

.02.0'f

jui.
3IBL

,Qf?0

_£^_
,0151
t .91.T7-

nM
.0 |^
^/
.0! 4<

.OJ^
,ftll-l(;

.C) [ (,[
-,G^

,9/^Q
•Q^s

,0-16^

.Q^§

.01 Z'^

(W/aV) Z- ±~

or 4.

Odfrce Pressiite

inH20
BESiRED

,503

.1/S

,167

M^
JTT
7JIT
'<J^>//

\y-Y ^-"i

.m
_M_
J?z.

_'_/2_L

_Aat
.1^

.J^

. 1^

-X
, \zt

'.ii2.

,\^

.12S
J/f
. II

J 51}

,t« .1

Orifice Pressure

H20
ACTUAL

(St)

_M-
/^
,27

_Lt
.It,

,/7
^%7fl
-X
-R-
,..^

..^

,]Z

,12-

.\u,

A^L

,/z

,/z
,/u

.n
,1-i

I

JU
.n

, ,11

Meter Box Z^W@. A 7 ^ 'f^- Y , l^9^
Meter

Leak Check

STACK

•F

fTs)
\mb;

w
^L
/^
f^
<K
[^
^_

M
L±L
lit.
\^
LM
PL
H-
w
WJ
^L
;?(?
'^' I

2iZl
nu
'̂^

WT

PROBE

°F

JM.
fcub:

2^

^
^8
UQ

M-
Z50
^Q_

"^SL

M
2^0

^
M.
Wa
w
M-
?
122
^0

w
2̂.$0

w
t^)
b^
^CT

OVEN
Filter

°F

0°)
w;:

ŵ
T

^}
2^0

S2_

M.
Ho
'^

CIM-

z^
7^0

wo

w
w
2-l-P

^9
2£0_

z^
^0
w
L̂TO
•^0

"̂w

PrctcsfsO,^ cfm /Y inHg

Post: 5,0 Q/- cfm ^f inHg
1MFINGEE.

Guild
°F

(Ti)
Amb:

ro

{0
u^

M.
-EL
rf

1L
So
?3.

^
r7

_2_
IZJ
^1
S~6

5V
ii.

n_
-a-

SL

ŝ~'r

il_

n.w\

METER
Infcl/Avg.

°F

fTm-rn)

Anib:

JE.
1L
j^i
F6

ŜT
45_
n
^L
^1

^_
^
JL
JS:
A.
n
n_

i^L
1L
8l_
S'r

£L
ii.~K
8

METEH
Outlet

F
(Tm-out)

\Ull):

IT
~K
fi_

^_
^_
jr

^_
^
K
/i_
^:_

It
Q_w
UL_

^
JL
^L
ry
£̂
y
^_
_8ij_

^

Pump

inHg
ffv)

^r
^
M-
J_
w
y
^
^r

X̂-
4r
v̂
r

v
_^_
%T

M-
^r
k,r

w
^
^
tf

5-

y
Notes:
B;\Sharedflh M.isWeldt ShsetsWethcd 5\Methad 5_v2.pctf
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Field Data Sheet

H^f-if
42

13585 NE Wfaitaker Way

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 255-0505

D.fe H-fZqlll-.
Test Method -SL
Concurrent Testing 0 0 6 t

Run # 3

Glass Nuzzle Measurements

1
2 ^~

3 \0°,

Client: JS^//^^ 6-^
Facility Location: ftr^-1^^ 0^

Source: ^//^^-^ T-7
Sample LocatioH: ^^i /€"/

Probe ^-^ fe/s)Cp ; y-i 6^ Heat Set I'fV OF

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

PitotLkRate

ID H2p@m H20

Pre: Hi 0 @ ^ Post (^ @ ^
Lo 0 @$-

Operator rv^ Support

Temperature, Ambient ^ (

Moishire ;»

Press., Static (Pstaf) •

Tdb

^L U4
(M.

Twb —

-;^ J .Press., Bar (Pb) ^0>/
Cyclonic Flow Expected ?_ M^Llfycs, avg. null angle,

Tlill-eise

Pouit
?aAcr

, 2

_!.

L±
_i_
_L
< ?

,A
._A

. \Q
„ Ij

n \U
nj'y

AL
JO

^15

16

17

IS

19

20

21

2-2

23

24

35

Sampling
Time

w

I'zzo

\zw
n^
ML
iili.
iUl
ML
\\ 10

iA
w

i HOP
I H 10
\^.zo
}H.'jQ

j lt HQ

^̂§

Clock

(24 te)

i,a?
VA

Diy Gas Meter

BcudiuB
Cllft

(Vm)

•\w .^
1 '2& .i (7ff

w .w
z^Q ,[O_L
ZU ,02o

U3 .W
11 f. ? 'w
•Z17 ^7
2^9 •tf6c(

m ,w
1^5 .fW
^r .(?-66
v-n-. ifz

2 ^-i. 0\el

1^0. S ^\
z. r). 0 T-o

ALT-011
Std TC (IB7°F) "TL ^(
Stack TC (ID/°F) 1-^

Continuity Check ^ )w
^ dcefces

VcllKsilyHead
;uH2)
(tiFs)

.om

. 0} ^
-Ol'-lfc

.m^?
7"W
,^^
<> 01&[

AOI&_

ML~^w
.Qr]i

.Q|^
,0^1
.91 ^

,Q 13 3
,^*)

Orifice Pressure

iuH20
DESIRED

,1^1

_lil.
,M

,m
J2^
-10^
^m,'i
<w^
,i^T
,it3

~HL
Tioft
At^
_[i2_
. lit.

, u
.0' ^

ST
[

OrificePressnie

H20
ACTUAL

(dH)

^2_

1'

•t.

I

^/

z-

LL-
^

^IT
i
•5?(-L

±.

t

'Q_

_^_4
/^_

?1
[L
^

Jl.

I

FL_
IT
'a_

Vozzle

Filter
iLLL
sn

Meter Box ^ y

Meter

Leak Check
STACK

F
fTs)

^nib:

!(^1
1M.
^_(§T
11L
lM_w
[£_
l&i_

16i_
[A.
lit.
w
IV)
^T
»i.

PROBE

•F

-drL
Arab:

>T(5
'MQ_

190
m'
W}
2^0
1^

M
2&_

ML
HQ

w
z^Q

2̂JtL
Z.fq

JE
dH@

OVEN
Filter

°F

(To)
Anib:

w
w
IM_
^QL
^0
2^Tp

z^o
zy
2f^
UP
zft

w
•^

2^L
%f0

Zf?

Oven Pi- ^-) Im] . Outlet

Heat Set

W2?S
Protest;

Post: <),
iMPJNGER

Onllet
T

JZi)_
Ainb:

iQ
JI_

n-
X.TZT
6'0

'ZT

IL
Q-
M-
n.TT
v

^
JLl.s

I.QS 6 .

)0 %>
METER

Infcl/Avg.
°F

(Ttn.in)

Auib:

2L
JL
IL
iz_

^L
n.sIE
&-
fr-
s'^

1L
^L
A-s
Jl

Y ^9f

ri

'^o. °y

UL
cfm </>T inHg

cfm
METER

Outlet
•F

(Tm-out)

Amh;

IL
1L
s_

11.
i3..:

Sl_
^
1L
/y
K
IF
<fL

A_
3-
K

A-

^ inHg
Pump

InHg

w

Y '
r
1.

_5_

i_~T

J_
A.

^-

_i.

1_

-5_
nu»

y
f

Ĵ

Notes:
B:\Shared fl[es\Fie?afa Sheets\Method 5\Method 5_v2.pdf
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Field Data Sheet

43

client: 13^1^6'

M ON THOSE

13585 NE Whisker Way

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 255-0505

Date A//^^TT^
Test Method Q yY\ ^
ConcurrcntTcsfing \/ (&"'^

Run # /

Glass Nozzk Measurements

1
2

3 3TS

^^W^LFacility Location:

Source: ^T^FT^T,
Snmplc.Lucation: P-^rZf^T f

Probe ^-^ (g/s)Cp^

Post-Test Pitot Inspection J^'^7^N<>no c})an£e> D^ainaged)

FitotLkRate

in H20@ia H20

Prc:HiO @fZPost <? @ 6?
Lo 0 @t'Q C? @-^- 7

Operator / U0 Support

Temperature, Ambient (Ta)
ALT-011

L- 2-'

Moisture ^/^, Tdb /^£? Twb/^^
Press., Static (Fstat) y/ Press., Biir (Pt>) ^-^ "ut

Cyclonic Flow Expected ?_If yes, avg. null angle..

Std TC (D)/°F)

Stack TC (ID/°F) £> /

Nozzh-y=^rt>fc>^ Ovcu^20^'Imp. Outlet .3^-40

Filter |^^^~~^ Heat Set 2.^ eV

Continuity Check(^r J.
.degrees

Meter Box 3 dH@f,fe^^ Y^f^/5^3
Meter Prefest: £)^^ i cfm /^ inHg]

Leak Check ^^-^^^ffr-^ ,0^ cfm inHg]

Point

Number

SainplE

(dtj

}f
(Mlir)

^t
W:-!\

Dn'GasMetei

ReiKfras

Cllft

(Vm)

^(•5'Q. 11>4

Velocity Hei

inH2)

(dPs)

Oriflce Piessui

Ill H20
DESIIUSD

Orifice Pnsmrc

H20
ACTUAL

CdH)

//:3

°F

CTi)_ (Tp)
lAmb:
i^z5

OVEN
FUter

fT")

IMFINGER
Oullet

°F

(Ti)

ASr/

METER
Inlet/Avg.

fTm-in)

•^

METER
Outlet

;l7

PUBIp

Vacuum

inHs
(Fv)

^
lt> °\^LW^ 1LL ^.^xz. f2l> |<af/ £i ~1~L {cl z

Ao ^4.^4 D 1^ 2^63M ^3 ,21 ^Sl? &6 7^ ^ ±
^p .-}Dt

. /,A- r,n^ ? .£5-6 6~? 71 1
HO ^So.iU ,h U1 J^ 1 fc6 ^ ^ ^ 76 6ct ^
2^ ^e-7.^s' o3_ 1.^- ^1 1^_ M. %& 55-d^fc 72- 7& ?.<r

^
bo ^38cD <fl>6^ t'ysML^ m_ A53^/3 S-3 ^
T^ 10 DO.HI _e>€>^ ^3M A-L m w^n^ w &3 J
&0 [D05.^^> 05 ^ m 5~2\^ ^3 2.5-

°[0 (O^.^T OS .M^ m s^ ^ ^ ^
!DC> fOl5-.RZ< .0^ 68^ ,72^9^41 £Li (.3 fcz. 2_

D ID 16 .K^ .Of) TgoN IS^€b s.% ^ ^3 ^z- z
PC
Wz^'3- !^D )b^5. ^ -b o-T ^ M 53 ^z.

(Z- 13& (Q^.L(lf /?.rt%-6 33'^S^ 6Y ^f
)f6 f6?J'.3lC> ^ \8U W( w_ ^ (^L sz^

1SP 1£>%.^6D oS ?6M uw ^\ ^ ^ fcZ z/

f^D Ib^Sb^ e> oy Wl- iB sHb 5^ fo5' ^ ^-

3
1CL ic>^\^^ ^s ua^1 2^2 ffz 4^ ^ ^-

,-7 M_ fe5'^.tK & fo 33S ^\~\ /^ w ^1 .yl ^ 3^
& no (-Ofc> 6 3^ &0^_ /</J/^ m 9^L st (^ ^2

,5- 3&P. lOhh D^> ^s0 ^' U?;8 1. I yy/ ^3 67 u>k
,4 SIC? ft^'l 1.^0 ^ &1 .1MB 1, t ,73 ?M(.|5-^ <=z _^
3 ^0 ^ ~1 5^ £1 A± ^1 17^ w w £3 &8 &<r£5

^
55 v I&^W1 fo 1^3b~J ,^ Oi fe ws S3 -^ ^ _!

^. My \0_ b3^i I <fc fes 51 (^ te 3
\o^^AC\S [0 .b3^ ^ w ?J w s^ ^ 61 5

N°X?ft^> .eM...m»..e'^ ^5& /1^;^
B-.\3harsd'fllgs\Fle!d\Data SheBtsMilattiod 5\Method 5_PDX-v1 ,pdf
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Field Data Sheet

44

Client: j^/^4
»/^)

Filcility Location: ./Js^/^U^l- <

Source: ^l^'H E"^" ^""7
Sample Location:__0^~^''J_^.''^

^

13585 NE Whihiker Way

P^ Portland, OR 97230
^,,,. Phone (503) 255-5050

MONTKOSi:
A;B 'cCiMu rt ';'r7v?c^ .Fax (503) 255-0505

Date ^ /^(oflfc?
Test Method

Concurrent Testing

Run # [iSL—l

^^
Glass Nozzlc Measurements

1 —->

2
3

Operator ^^^ Support

Probe <?—<$ (g/s)Cp_^3i7^ HeatSetS..^? _°_F

Post-Test Pitot Inspection /VE._/ (NC=5no change, D=-dainaged)

Pi tof Lie Rate

inH20@inH20

Pre: Hi £> @ }^JPost jQ
Lo ^x@ @<^:

ALT-011

Temperature, Ambient (Ta) Std TC rtD/°F) G'^PJ' Filter !^^7_5^
Moisture Td6 Twb Stack TC(ID/°F), ZJ

Nozzle _? —(ff35 Ovcn^!?^ftnp. Outlet Z •"-^

Heat Set 2 S-0 °F

Press., Static (Pstat) , J- Press., Bsir (Pb) ^\tJ{

Cyclonic Flow Expected ? /L^If yes; avg. null anglc^

Meter Box CfH@ /, ^ ^ H- V , ff/ ^0
/^=

Continuity Check./^^or

^degrees

Point
Number

^
n

.5"

(ft

7

Eamplbg
Time

(dt)

S^o
S-7Q
SL8Q
5^
3?
5i0

(241ir)

DtyGasMeti

RsttcUng

cufi

fVm) A
b^ ..& ° ^

w-^

11 If.35-0

&wy
(I U .310
U^.^o5l
if 5^;7 80

^
VelocifrHci

inH2)

(?1)

.<yu
^

oil
[0
OS
o2/

Orific&Pressui

iaH20
DESIRED

/77J!
hct^

^b~\

^0^

OriflcePrcssu:

H20
ACTUAL

(dm

T

(p
1.3

-33

Meter

Leak Check

Pretcst: ().03=-L- efm ^- '' inHg|

0-5)

15&
l3(.
/37_\^

TO
/J£/ w

F
_de>_

^|35^1
te>-

g7
w

Post:, di^^Tfm f^-//f mHg|
OVEN

Filter
F

CTo)

^ 1^2.
%S3J
9^>

^
^

IMPINGER
Outlet
T

Ci'i)
iAnib;

^
^̂

Z3

METER.
Inleb'Avg.

!
fTm-m)

Amb;

fcl

7̂b
zz
y

11
Cfw

METER

Oulici
F

(Tm-But)

Amb:

b3
M̂

A^
^

Pump

Vaciium

inHg
(Fv)

3^
¥
^

&

&

'h

-7

1
10

\T-

,11

JO
,T

^
>5~

i
3
^

1?^
^

25

32c n^-z.'gso <ff

330 1118. loo
oZ LiM M no S53 5-W 56 ^ w

&6is ,^gf
^3

w^ ^\ ^ ^1 ^?G>

346 15'3.8<%T <2.0fc0 ,^8n f^S\^7:^y ^ ^ fcJT 3
35^ I \S°\^5 .6'1 I'+15- w 9SH w ^ 651
3^Q I ^^o a_i8^ c? f8 1^ (£ <^s. 3
370 n&^so ,w 18 (55. STl 7^6 ^ A& ^ 3
3&o in^3s_\^ .h< Sft± m|^52|A5g ^ ^ 3
yfo il81.l^o ^(5-^ m 3SZ 5t+l 5-0 ^ 5_
ifOQ oo:Z4 |l<Sfc.ioo 5(r> ,cnM (gZ. [358 w{ so ^ ^ 3
116 ,^ .^ (73 ^> 4a\ ^
4^ r'%.^^ <^<

.00 t, to
I3o .-V.^HD ^< .^l

L^i- & 7Z. ^ ±
^ n s&^

i-mo 6ci L^_ 12L^S7^Z qj
11 ^
tu

450 Zl ^~T ci -<ni Gj 12DM^9 LtcL 7^ ^€^\

H^o 12.ZX. ^ 5- w -8{ ?y b°l

t? |Z;3t7.^ te^ &S" 73 ^ 3

110,
1.11 < )0 -^ u

^e .« 1^ ^<^r,
^w\ .,^-7- 11

Notes: -y
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45

Field Data Sheet

MONTROSE

13585 NE Whifaker Way

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 255-OS05

Dat7-^/^7/^
Test Method

Concurrent Testing §z^49
Ruu# ^^-1

^ -€
v

<-EH- - _.

Glass Nozzle Measurements

1
2

3 ^

Client: ^L^UfCy^
Facility Locsttion: />c3 'Tf'^^f ^(^

Source:^ C<-HA-^":t-7

Sample LocafioB; €? l^^(.^-^~

rrobe ^^r(g/s)Cp^J7^ HeatSet ^ ^-^ "F
Post-TesfPifot Inspection /^C/ (NCS=no change, D=damaged)

IFkotLlcRate

in H20^in H20

Pre; Hi ° ©jQ Post ^T @ ^-

Lo ^ @in e? @ ^
Operator w Support ~H_

Temperafure, Ambient (Ta)
Moisture ^y^" Tdb \^0 Twb;
Press,, Static (Pstat), -•X- Press., Bnr (FM J^?, f

Cyclonic Flow Expected 1 A/ If yes, avg. null augle,

ALT-OU
StdTC(ID/°F)

SfackTC (ID/QF) ^-S

Ncuzle 5 '^^5 Oven^a^Imp.Outiet^-^ T ^//7r

Filter /5-^7,?7 HcatSef^5:^ °F
MetcrBoxJ?- dH@/,g^^ Y,?^C?

Continuity Chec^ fjor j.
.degrees

Meter

Leitk Check

Pfetest:(?,0'>3- cfm 'St^^nHg]

^fPost;.09^^ cfai/^3^i»Hg
Tj-uvcrst

Point

Numln.-f

Sampling

(dl)

Clock
Tima
(24 hr)

9

Diy Gva Mdei

Reading
Ctlft

(Vm)_.

l^sf.^I^

Velocity Head

inH2)
(dFs)

OrfficePressm

mlQO
DESIRED

Orifica Pressure

H10
ACTUAL

(SIT)

°F

CTs) (Tri_

OVEN
Filter

F
-(TO)

IMFINGER
Outlet

°F

_(Ti)
Auib:

METER
tuleLfAvg.

CTm-in)

METER
Outlet

F
(Titi-ont)

Aiul);

Pump

inHg
(Fv)

5~/6 \WWs -.o7 IA± /- (% 3^W ^ -7^ 73
5^0 ^ ^fc^&o/ i.o^ _/. m ^ y^ IS 7^

°\
S50 (. vm.ow ,0'D .^ I^S}^^^ 7Y
5-^ -7 /^<?2% .0^ ^ .^ ,37 w $6 7^ 3
637> ? L?n^/ ,0$ .^ ^b /^]^ w^^l 75 7,
S^C> ?^?.?;fc .Oif ,.(5^ 7.^ Ill 9^9-^ w 7^ ^

•7& ID (^-S? W ,0^ (.0^ i^_ /f5 ^1^-5, ^ 77 fc7
s'eo il lw.^ .0$ gg \\Whi m. ^ -?£ _~7^ ^

i a
^?0 {> ;^M.?$7 ^ .2^ -^ /^ ^^7 H? 25 y-
<?6& ^/fc7 <o1 Al .71 f^ rM'ny I? ^ ?-
Cp^ \w.w ,o€ ^ HI^w 41 7^ -!^ ^
^6 ^Mw^- •v^ ^ \^ ^w iff 7^ 71 y
b30 ^ll{.w ^Y. 7, ^L W|^|^7| M 7^ 71
fc^o \^.icn ,0'S ^ ^ 1^ w^I? JL fc^l
(pS> /%^.w .^ ^ w ww Yi 7f ^T
^6 \^0.^\eb •^ /.^ 1^0 mM Y<? 1L 7s y-

c^w € \^w 1 l^L f.^ ^1<^/1 7? ?.

^eb r^.^& A L-Y ^ ^L^M 7^ 7
^b % / ^n f ^ Q Ml {•^ f^l^/ y<7\ ^ ~LL
\106 .0^ L1L l^L
7;o \^V.1^\ •^ /- /^ 7?>

z

25

~IZ£> .og /. LIL \^b ?z^l^ ^ "w
^ ww J)^ I^L w^y s^( HI

7^0 ^
"150

0
'

{•> M ^
[.&^ /./ /^^ ^f[^

z^
7, 67 3

Notes:
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Field Data Sheet

MONTROSE
/.I 1; UUAtl tv S I "vil. L'.

13585 NE Whitaker Way

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 255-0505

D^e <J/^/[^
Test Method /)^£^ €r
Concurrent Testing _^_tL
Sun # ^

^ i^

Glass Nozzle Measurements

1

JEZIS

Client: ^^t.i^e^C
Facility Location: ^>r-H'^/<-// 0^'

Source: 77 °^".

Sample Location: £?£<U^^ ^^7

probc '3'-^7-(g/s)Cp .8-37_B HeatSet^^? °F

Post-Test Pitof Inspection •(NC=ano change, D!adamaged)

PitotLkRtite

inH20@inH20
Pre; Hi (^ Post (^

Lo ^ ~^@T
Operate ^ Su]

Temperature, Ambient

Moisture T

TH ALT-011
Std TC CED/°F). G^_

9 Twb^ /^ Stack TC (D)/QF) £ £?:

Press,, Static (Fstat) p ^- Press., Bar CP5E? ^ •' 1 Confinuity Check/^f)or ^
CyclomcFlowExpecl-cd ? &^ If yes, avg. null ansle""" deerees

13E

1^1

151;

w
\(o[

7

.̂'I

/li^-

Traverse

Point
Number

t

)

I

0

]

2

3

4

5

6

7

s

9

0

1

2

3

4

5

Sampiins

nltii

(d0

7^0
T?6
-7 86
7<i0
065

\t0
8^0
S30
?̂
0

8&>
8lo
880
gw
ctw

^10
c? 20

Vo
Wa
"is-a

76o
77^
w^
vw

Cl
r:

0-

^
fe
-?

J
J
^
/-

11

J_

^
£t

j
fe

_y
a

~s

1

Bn'Gus Meicr

Rending
cuft

(Via),

U^l
'TI. 9^ I
W^kn]
Wnw-
//% €>^1
\n.nti
w.w\
w.w
W. 0^
?%-fc^
W. 7^1
!nw
^.syl
fc(.nlf
H.^(?'

n^7{
^.^
~^:?l?
W ^6

Velocity He ad
11,112)
(dPs)

.Otff

^
.(>(£>

•/9^
.0^

.^
to<
.0^

~oT

^̂
$

.0^

.0{?

.0(a
~os~

_A7_
,01

,ofc
.^

Orifice Pressure

inH20
DESIRED

].o^

_ll
LO^
.?'?

.w
~?T

•n

_M.7TT
.^g
•w
/.^
/.o^
/^

^M_
WTm7*0

\.w

, OriHce Pressure

H20
ACTUAL

(dH)

/./

_M_
_u_
.^
?A

_^_
.^

-A
.11

_il_~w
_LL
J_L

JZLm~w
T^
~TH

Nozzlc S-C 35 Oven&M'S^flmp. Outlet T — ^ /

raierl^^57
Meter Box ^

Meter

Leftk Check
STACK

F
(Ts)

\mlr

f??l

[MJ
im
J/S
M\
M_
//3
Vb
1%>1
t^/J
Ml
\9%
1^\
n
^1,
^\

PROBE

°F

_iTpi
\mh

\w\y7{\^f
^

[^^\̂
^m
W[
^f
^m
^̂

?
73
%
?$/
^
w

lg^l^$61^6
^?
^

dH@

OVEN
Filter

°F

0°).

\?b:

?&i
9^
^̂

7
^§
^
%̂0
?^
^7
^
m̂

3
?5
%b
y-%

ŷn
^

usy
Heat Set ^^0 °I

s:
PretK&t:^QQ(

Post: , OQ^
IMPMGER.

Outlet
°F

no
lmib:

<$6

^L
^1
%A
^y
i5o|
Y^
^T
^L
Ml
WT
w
&5_

ŵ
0\

%>1
^1
$L
Z7f

METER
Inlel/Avg.

F
CTffl-in)

Amb;

1L
:S
7?-

13_
7^_
19-

OL
Ti.
Z£
1^
H_
^
1±
7$
-7$

rzfc
7Z
IL
-?7

Y^^^^
cfm (^h inH^

cfm / /(< inHg
METER

Outlet
°F

-?"-°"Q.

'Wib:

7°!
7/_

fcel
TH
67

b̂it
7o_

71
1L
73]
T3\
73
w\
?y|
75|

7-Y I
7?|
7fc|

Pump

inHg
(Pv)

_3_

jl:
5'

3_
3_

^
^
p-

3̂
^
^_
3
?

3
3

Notes:
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Field Data Sheet

MONTKOSE

13S85NEWI]itakerWay

Portland, OR 97230

Plioae (503) 255-5050

Bate -y^Tf?
^ Fax (503) 255-&505

Test Method 00^5""
Coucurreat Testing ^(ST5

Run # ^L

Glass Nozztc Measurements

^

2 —

3 ^W^

Client:

Facility Lociition:

Source:

Sample LocEttion:

oZ^H bs^-T-7

Probcg^to (g/s)Cp <037S Heat Set ^y-0 °F
Post-Tesf Pilot Inspectiou /\/^ (NC==no change, D=damaged)

PitotLkRatc

in H20@iu H20

Pre; Hi Q @^Tost 0
Lo ^ @ *7 0 @ ^5

rr

I

^

2

H

Operator PIT Support c\ \^
Tcmperahirc, Ambient (Ta)

Moisture 3 ^ Tdb --^ Twb

Press., Static (Psfat) ^\ Press,, Bar (Pb) 3 <Q. (
Cyclonlc Flow Expected ?^y\J If yes, avg. mil] angle,

Traverse

FoiBt

Number

I

z

i

^

5

T

!

)

10

11 .

\1

t2.

tL
10_

s_
<s>
n
:L
.fo

..s

..H_

••3_

^
it
./

Snaipluig

Time

(di)

ID

So_

3&
j4o_
5-0

fc6
70
go
£to
|0&
ItO
(20
l3o
1 to
(SO
\^
no
180
j^0_

^>0

g\0_
^0
93 &
^0
?^b

CIiwl;

Time
(241ir)

r7/?6

DO- Gils Meter

Ti.efldEng

cuft

_(Y"')..

'/&T .1 15'

-4^5. (-65-

^/T7 ^s-
S-Q I ,3^5-

Sb €i .^5'

S~t3^Sz^
S'16^30

^T> .t&Q
SSL<\ .5^0
53fc.2oo
S^SL.I^f
^<T . WO
^<0. ^-10

.1^3 ..S6^
S^O.'Xt.f

$~7^> &s>o
JB^OO
S-8?^ LtSf
5-<?3. ^/O

5<i&* (^
(oO^o^f
& 65.')^

W 8 W
41L_^o
^1^,730

Std TC

Stack T

Cent

^degrees

Velocity Head
in H2)
(dPs)

^3
»Q3

-05

•o3

.oH

.03>

.0^
* o6>

»06»

.oS

.0^
»0<T

.oq

-6±
.6??
.o8
,0-1

eC> (o

^o5
<P04

^63
,•63

^6Z
»OT-
<-o2

€b^

ALT-011
D/°F) £•" pr-

ozzle i&a-r Oven6i2/.??*^ap. Outlet 3:-^ f

i't«'/.r5W? _Heat Set ^6-& ^
ffD/°F) 4-^* Meter Box-^ dH@/,g^^^ Y/WK5D

mify Check^f^r ^.

OriticePtassura

inmo
DESIRED

-52^71
^W7\
-52^71
.!5-^n\

.w^\
^ ^ I
,(,r%

AOW<?|
i.oW
1.3ff2.\
UT?z|
i^7f!\
f ^W I
l.^t
l.Wz.1

(.3?|
l.Z-2.431

l.&o§z|
£^i\
, on 2-i|

/53®|
J-^5

'35Z?
.332^1
f{-{^n\
^s~\

Orifu.-cFKSEun

H20
ACTUAL

(dH)

_^3_
'^2_

,<5^7

•S3
.-70

.5'Z-

.7<3

1.0
1.0

l.c/

(.4
,..5"

r.S"

1^
1,^
/.^
\.^-

LO
.8',

.^

.5-3

/JTZ

.33

.35

,57>
.£.B

Meter ^ Pretest: GfQ^Ecfm ,5L&^* inH@

eakChcck $^S~^SI ?m£T 'e^,66^tcfm c?t!/ illHg
STACK

°F

_(M.

IL
33\

5L\
fell

^L
y|_
771
^1
7 8 \

La

zzi

r/
8lt
IL
5lj
L/ct
^z\

'6/1

PROBE

°F

_CTp_L

t&2
^r

^|35£>^?;?
^1

^
'^6-11M.
",3^3 I^3

^1
?33
2^3T

^%
^

J31^71^2.19^7
2S5

m
arbs&l%$&

^5-,

^%
w
ZSL
^̂
56

7^2^^ I^
•^iwwg.

?^-

•i<\^[2$^

OVEN
Filter

"F

_doL

ite
^s>

w
;m

ẑa
2^

ss
^2
3^7
2^1

z^s
2V2

Ĥi
^58
2Y<
^Ub

^
w.
^¥J

ẑ%
Z$2
2^
wi

ffiflINGEE
omici

°F

CT1)

yz:
5V
%
5X
51
^0
£1
Sl.
S8_
^?
5"7

2fc-
5^_

s_
5^-
5-Z.

52
5-3

53
S3-
5-T,

5-y

yv

Q_
£L
rz.

METER
Inlcl/AYs,

•F

(Tm-iu)

1L
7J

w
21
^L

M
21
'R.

80
§0
71
jg_
^1
21
:z§-
1S_

tz_
77
1k.
iy_
~itL

n_
7/_

JO-
-71

METER
Oulld

°F

(Tm.-aut'l

1&
LL
1L
n
1S^
1A
7^
I£
^
21
7£

n7S
2k
m
75:
7J
u
TZ
11
11
7^
70.

ID
Zo
&2

Pimip

Vacuum

inHg
CPv)

J_

1_

J_
2_
-z-

2-

-2-

2-
3

~s_

J_
_3_

3-
_3_

_3_

^_
3_
^

_2^_

2^
-s-

_L
/

J_
_/_

Notes:
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Field Data Sheet

48

MONTROS£

13585 NEWhitaker Way

Portland, OR ?7230

Phone (503) 255-5050

Fax (503) 25S-0505

Diite

Test Method /}/>^2 T~
Concurrent Testing Ji^i_
Run # ^L

6^^\/^A6
Glass Nozzle Measurements

. ^7T5

Client; \^i^^f
Facility Location: RQ ^^^ _<^^\.

Source; ^Lh.'H^- /

Sample Location: 6i^t~{(? V

Probe 3—(o (g/s)Cp^^V^ HefitSet ^£y-Q "F

Post-Tcs^ Pitot Inspection /3^- (NC=ao change, D=daraaged)

PitotLhRate

inH20@iuH20

Pre: Hi <?@ ^Post ^7
Lo^)@9 '-0'@^T

3^

Operator ? "\ Support f7~'/4t ALT-011
Temperature, Ambient

Moisture ^^

Press., Static (Pstat) .. -

Tdb
E~

(Ta)
Twb^^-f

Press., Bar (Pb) J^), j

^
Std TC (ID/°F) C^- W Filter/ S^f7Sf7

Nozzle ^ -C, 35 Oven&afJ^/Imp.Outletr"-^/
Heat Set ^0 °V

Stack TC(ID/°F), Meter Box ^ dH@ JJW^f XfWd

Cyclonk Flow Expecled ?A^l! yes, avg. null angle,

Contiuui(yCfaech(r^or J.

—degrees

Meter

Leak Check

Prctest:,^ ^- cfm ^" inHg'

Post: .Qy 3^-_ cfm ^-^'mHg

Eainplbg
Time

(dl)

CloA-

Time

(24 hr)

Do- Gas Mclci

Re.ldin.e

cuft

(Viu)

Velocity Heiid
mH2)

(dFs)

OrifieePresstu

iitH20
DESIRED

OrificaPreEsm

mo
ACTUAL

(SS) fTs)
F

SLvL

OVEN
Filter

F
a")

IMPINGER.
Ontlel

F
(Ti)

lAiuL;

METER
Iiilet/Avg.

F
(Tm-iii)

Ami):

METER

Outlet
°F

fTni-OHt)

Amb:

Pump

inHg
(Py)

70
03

(. 3^401 ^
^

1.0

1 3;o [M ni 2.tft 2ttt SL
£t,i'?o 05"

ss- ^! m %r fci
f 330 6,yti,2SD 88j7i 17^ 7L

_^
€>c{ 1. M^ yi 2^

tj (p^k^ZQ /.<w?i t.^_ IS'0

tZ •^\

_t_

,©
„&_

/,
5^0 ^0» JJO ^L tMzi l.~7

u Oc{ l.~7 W[
\s> oe\ /5'St25^
(\ h ' (^ I&S

70 g.^sl 0(^ s. LI 117 ~ll
~f HZO lLLL^?o f.6J~55l 1±1 niu^ J7 7_/

.^tot

%6
1».^<"730

1
•7 -? s /o^z.-r

^̂
0

TH*/, ^o ^€ T ITL ^ w
^l.^€ / ^/ ^L /

Notes;
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Field Data Sheet
49

MONTROSE

135S5 NE Wliitaker Way

Portland, 034 97230

Phone (503) 255-5050

Fax (503) 255.0505

Dat^(7^/?Z7
Test Mctliod Db^Q. C-
Concurrent Testing f}^^
Run # 2-

6 &̂
v

'^^
Glass Nozzle Mestsuremenfs

1

3 ' . "^735

Client: 0H^$f2^^ ^(^S
Facility Location: R^ •{'T^^f. ^

Source: ^CV^f
Sample Location: ^—t~/€ 'fTY

Probe ?^G (g/s)Cp^3^g Heat Set 2W °JF
Fost-Test Plfof Inspection /^£/ (N0=sno change, D=;lamaged)

PitutLkRate Pre: Ui 0 @£f Post Q @-^'3

inH20@inB20 Lo @ ^ a ®W...

\fr

Operator |^^ Support _d±
Temperature, Amfcient (Ts>) Std TC (roy°F)

ALT-011
T^-^r

Nozzlc ^ ^ ?^ O^n £-^^?Imp. Outlet J" — ^/

Filter / S^ 75 7 H^S^3^_^^

^

to

(I

Moisture 'J^ Tdb -^ Twb —-

Press., Static (Pstat) .< -jL Press., Bar (Pfa) ^0. \

Cyclonic Flow Expected ? ftf^U yes. avg. null angle,

Traveac

Point
Numler

^
^_
3^
,̂7

7^_
,_1

^_TK
.^\
11

z:
,3,^

,̂,<s

^L
17 t?

7^_
3:
20

.9-

.<
23

24

„?

Smsptmg

Time

w

^\0
$<?0

^
$̂'•50

^0
$7^
^0
^6
t^Oo

Vl6
lff?0
Uo
^0
fc$0
fc^o
k7o
b?0
blO
^00
7/o
7^o
^0

TYO
7^o

Clock
Time

(M hr)

Diy Gil s Meter

Reiidiitg
™ft

0/m)
f

I^O^i,
^{\w
~~rW7/y}\
'775 .^o
-7?,.^

-ZlL'IiL
'u/.w

7^,
m.6 \\
<g<5fc.TO
?IO.W
ri€'.\n
<6i^.m
W1.H6
W.W
w.^\n
m.^!
W.oU^
m.^i\
WH9-
<SW^
wwW^H

gr^.M';

ww

Stack T

Conf

.degrees

Velocity Head
mH2)
(dPs)

.0^

.0^

,0^
,0(ff

~^
.0^
~0^
~oT

.̂^3

_0^_
Toy

,£>H
.0^

.oZ
~oT
-^T
~0^
~o5-

^bh

.oh
~oT
~oZ
~OT
.6(0

(ID/°F). x5_
mity Check (fjor [

Orifice Pressure

inH20
DESIRED

/,0fc.
~4^\

_1^_
1.0&
~^T
.1^

^s__
~s_
77^
•^1
~^~
-^r
.-7S

^1:
7<€
.^
-.w
~zn~

ALL
A/y I

T/tri
^7-\
l^l\

T^T
~OT1

•Oririce Pressure

H20
ACTUAL

?

M-w~-w
f.l

.^1
~7W

_T/_
,^
~^}

•$^
~.^
~€3__
.-?$

~^
.$g

Meter Box Jl-dH@ i^S^f V.^^5^
Meter

Leak Check
STACK

F
CTs)

\i»h:

w\\
Wf\:

Tffl
l^/l,

a

Ml
Zffl
w\

-7t? |^
~7^\
.T-Y

.^4
1-1
TT
\^

~w
TF
7T

H[
tM
M
f3o
Hi

ŵ.
^2
w

PROBE

°F

(Tp)
Ajub^

mW{
f^l^^$???

3^
w

mw.^
^

\w 1^-1^1^JJW^\̂
f£>S\^o\^t\~^
(of\WW?\y/z

^
[\^H^c\y^

VS5
^2
^̂
^53
^£
Wl
^c
My^
^̂

OVEN
Filter

°F

iTd
•>Lmk;

?<9
%̂

~
Jff\
w
yj)
w^
?Vf
tf\i)

w
Wi

<̂?-$£

^ba
~w
^3
ŵ
^6

M
yfi
^1
M̂

g
m

Prctcst: ,(3^1 cfm ^W inHg

Post: ,QO!sk- cfm ^finHg
TMP1NGER

Outlet
F

m
Anrt):

~M\
ill
m̂\
?3
5Y|
^u
9$1
~^
501
51]
Ml
wl
^1
3S
~W}

wl
32
TH
~31
~W[
M]
TLl
M]
5o\

METER
Inlet/Avg.

F
(Tffl-in)

Amb:

IL
_2L
7o

7^
-?^
~u
p?
z°-

nwil
fo7
&i
b^
M_
^_
17
6y
~M
loZ
~M_

w
<y?
MM

METER
Outlet

r
n-m-ont)

\a&:

1°

f̂cf
&?y

1L
(ofc
&s
M
h^

a
&$•

vs
66
67
fcy
b$
M
Uo
fcy
b5
§1
fc5

4€
F/

Pimlp

Vncuuni

inHs
(FT)

_2_
^

1_
^
^
_L
-z-

J_

_L
z
T
J_
1_
z
J_
_/_

_L
9-

3̂-

?-

?•

^-
3-

^
Notes:
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50
Field Data Sheet

A 13585 NE Whitaker Way

Portland, OR 97230

„ .„ Phone (503) 255-5050
MONTROSE ;C';^\7^
,'Mfl' 'iXll'AU n "i'l:^.^ ^ Fsx (503)255-f

Date ^SS/_M_
TestMetliod Q ? ^fl 5
Concurreut Testing ^o.^"
Run # ^

^e\
Glass Nozzle Measure me ills

3 . f?735

Client: P4j|l^ey^ 6/OL5-S
Facility Location: />£}<^Tf^/ €9/\

Source; ($»t^h
Sample Loestion: ^C^t-€ T~

Probe 3 ^ (g/s) Cp . &?7^ Heat Set 3 2^ _..°F
Post-Test Pitot Inspection ^JK/ (NC=no change, D=:daruaged)

PitofLkRate

lnH20@inH20

Pre: Hi ^ @ S Post Z>@ 3
Lo 6?@7 j^£.

^

/?

Operator %; Support ^i4 ALT-011 NozzkJ^J^ Oven^lS^t Imp, Outlet J —Yf

Temperature, Ambient

Moisture "%
Press., Static (Pstnt)

^ Tdb
CTa)
/^ Twb —

, 3- Press., Bar (Fb) '^0, \

Cyclonic Flow Expected ? /V

Troverse

Poml
Nmitber .

1

1

3

4

5

6

7

8

9

10

il

12

13

14

li

16

17

IS

19

20

21

2Z

23

24

25

SiimpIiiiB

(di)

-7^

77&
7&o
1^0_
<6oo

^10
zy>
%0
^0
9^°
^Q
Vlo_
^0

\€\0
C100

£ll0

^̂0
^o
-?SO
e7^

Closk
Time

(24 lir)

~w

T̂
~T
~T

T
~1o
7/~

I?

JL
,0

^r
I
-7

~j_
~^

-1-T~
?-

_L

If yes, avg. null angle,

DryGasMeler

Rentimg

mft
(Vm)

Z^.^1
W^. Z9-1
°i00. W

^o^p.o^
c{\[ .W
ol^.li{il
°\tD ,^0t\

W.^l
W.St-f?
c\% ^ ^ \
%T .-7;?-

c}^(.ien_

W. Hi^
W.^(fi
W^b-,)-

W.Wl
S_7fl_
^T-m
°aZ.W
W.I'&'P

Std TC (ID/°F)

Stack TC(ID/°F),

Continuity Checkj
.degrees

Velocity Head
in TO)
(dPs)

,^fo
~0^_

.6^
~~^
-^T
.^3

T^T
,oz

.03
~^
~oF
~0^
,0^

_.DZ_

<6^
^T
.0^
.0\o
~w

OiiEw Pressure

ill KM
DESfflED

TH

,̂°lli

_TL
^s-
•^

_u_
.ffi
.^
.$?
.^

^M_
.^
.^

^M_
~TT
~%
~n^
?./^

E:
hr [

Orifice Pressure

H20
ACTUAL

(dH)

TT
-^(-
.^Y
XL
.•7-?

-•58

^TL~w
^

_$2_
_33_~^
. $^

_gs_
•^
_^z
A.
/.^

1IE.

filter

Meter Box J^-dH@

Meter

Leak Check
STACK

°F

_fT?L
\!iib:

i^U
1^1
Ml
^Xl
mi
Ml
WR
1^\
f6^\
l2i\
ME
/m
iw\
Ml
/KJ

PROBE

F

™
Afflb:

\nw\\̂

mw
y5o

^w?\̂
^5
^%

\oW[\\̂
^̂
^̂
ŵ

7
ŵ
9^3

//w/1^_

OVEN
Fitter

F
CTc)

Amb;

ŵ
Ŵ]
3^
m̂57

mw>

M̂
y^_
9-i/_
?$7
ww~v%

ŵ

Lcat Sel

I32E£
Pretesf: , QQ ^

Post; .^0^
IMPMGER.

Oute
°F

...®_

Anib:

^0\
So
~^0\

^T
^L

$̂>[
^̂1
^5.
~^
^5
e?^l

€̂7(ff\
^\

<^1
S]

METER.
Lilet/Avg.

f
CTiti-in)

Aaifc:

^_
M_
i&2

^1
~w_
~E-
~^_
^7
^1
wfol
il_w
<^
~w_

K
hZ
^_
7T

Lffli£L
cfm 9 £? inHg
cfm £?" inHg

METER.
Onllet

°F

(Tia-oat)

rtju.b:

&7|
^u
M̂71
&?1
IM
^_[
~^\

xl
Ml
fc^f
fc6|
67[
_6J_
~M
^1
67|
^7]
701

Pump

Vacuum

inHg
(Pv)

^
_-y^_

?-

^
{

I
J_

_L

_L
_L

I
jL
4-
_L

_L
I
J_x~r_

Notes:
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Field Data Sheet
51

3

t<tA
H

13585 NE Wliitaker Way

Portland, OR 97230

MOWROSE ^w^50
Ain'^.u\Kr"('^R'v?c^ Tax (503) 255-0505

T>^~"^/^BItL-
Test Method 0^6^ <^"

Concurrent Testing Y^- <-^

Rim # ^

Glass Nozzle Meiisuremeuts

1 f^--

2

^~)^-
-^

Operator ^•u Support ^ ^ ^/\\^

Client: b^USCV^'"
Facility Location: 'p^-^/^-'V i^yJ'C.^

Source: ~p- ^ <yy<-Tft/^T/L-

Sample Location: }-n—^ 0 'if

ProbeS-C. (g/s)Cp^^ He,itSet2,^6 "JF

Posf-Test Pilot Inspection /\ff^ (NC=no change, D=damaged)

PitotUtRate Pre:Hi 0 @^.Pust £?
in H20@in H20 Lo ^> @ ^~ €^ @ /-,

Tcmperahire, Ambient (Ta) ^
ALT-011

Std TC (UD/D (^ ^ "?
Moisture ^ y Tdb Twb Stack TC (ID/0!} C^ 3

Nozzle 4, 35^ Oven^^^^mp, Outlet S—^W.

Filter /, °^§ 7^> ^ HeatSet ^?<S<Ci "F

•M-2.

Press., Static (Pstaf), / Press., Bar (Pb) 3£>^

Cyclonic Flow Expected ?, t\) If yes, avg. null angle,

MeterBox^? dH@ ' / ^6S^ Y^^^O
Continuity Check/'f' by 1

^degrees

Traverse

Point
Niimtier

i-Z

,b

.c\

•7

fc
5'

,,4

3

Siirapliug

Tims

(dt)

0

36.

^0

^_
.(p0

70
Bo
5u

t)0

\0
S10

2^L
\^b

50

(pD

no
}8o
^0

^00
yio
^Ao
^0
^•0

^£0

(24 hr)

rr^WSf.-, .^s-o

P<T

Pry Uas .Meter /

Readms

Cllft

?0

L180 .13^

W WD
TH .3 %<r
O^^.O^D

^o(o.b8b
fOfZ.,^-70

ion ^^
^^\.Sob
1 ^^13(\
}C^\ :2^o
W'bk^D^'

L&t/2.3TO
fDti8,'zo&
05^. 1ZS'

lo^.sos'

ft^^3U
tb^O.^f^'

bT6..l2^1
C%/. 6^1

l£)8T.35d
r&li. 3 so
]Dqlt+^-0

ID^..7^S
folT.gJ'l

f10i.6?80

Velocity Head
uH2)
CdPs)

.o7

^r

•̂OLL

0^.

•ab

»64

^
_^

&<4'

.a0^

^0^
&(£>

A4.
^1
0
6&
6^.

^^
^5:

^s.
o-r

€> ^3
•ca

oQZ
^0

01

,3VJ/
i,^3/
W1
W.b°\

n?38
.(^3$

s^
^b~lti.

•AtLll
*' ^!1
M3
^\%

w•o4^

•630<

^50
(^•Wo
iSl-^
\^\y\

3% 3
"yns
.3771

e\5\

»1W
^H&

OiifieePiessurs

B20
ACTUAL

fSf)

_L_3._

1.3
^s
'7^
T2.

^

TD

^
,<8b
A.\

^ 1
'L

D
\ -0

^

Ll
•€f

.37
/ 3̂7
n
zo

^1

Mictcr ,QO^ ^ Pretesf;<3I^O^fm /J"1°iiiHg

Leak Check

STACK

T
Os)

TO.
w
B̂i 1%%1$5^
/£2
wu^\

mi^

i&l 1^
7K

IfcT

m
/e

/^

,27

llbO

F
ffp)

Aub:

^r)

2̂S^

te'd

?1

l^1\2SH^:
LT^|5^

Q£l
2Gb

1*-l l^i

^2
M'Steii
,37 la ^

^

^\V3

•F

(To)

%/
r<'̂

s-w

^rz

ffi
•?1

2^

a?
^z

^w

A1
^8
^6
-2^

-®

m
^yis^

DuIPINGEE-
Ouilct

°F

-p:')
Arab" ., .

lab

^̂
(

Sl

Si

^0
5,

S3_
5-a

5^1

5i
51
^3
m.
^L
53.
£1
£i
1

21
(.Z

^ cfm Gli iuHg
METER

Inld/Avg.

°F

fTm-in)

"2
7(
T(
ltf

2_7
d6-

So

8i
7^
-77

77
X.
1^_
"rs
V6'"

•Z¥

2^
^
13
21
ZJ
If

METER
Outlet

°F

fTm-onl}

Amb:

7̂
7J

T̂L
72
7^,
zr

7(0
7^1
•z^

I?
m
2^
Hz
11
~7/
-7i

7Z
2z
21
70
11
*?

Notes:

B:\Shared fiies\Fie?Data Sheets\Melhod 5\Methad 5^PDX-v1.pdf PW t^E%^ ^7W^
e"^ 'I^^A<^., H5%
^,^pe^sM<'i^

72-

Pump

Vacuum

itiHg
<Pv)

^

-^

•2L-

7
t_

^
2-.

2^.

^
?
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Field Data Sheet
52

13585 NE Whitaher Way

Portland, OR 97230

Phone (503) 255-5050
AI'H" ^urt'.s't'i:i'F?:i~t Fax (503) 255-0505

Date ^1-2^ I f^_
TestMethod OD<^A

Concurrent Testing

Run ff 3

^^\
Glass Nozzle Measurements

2

3 .*_>

CIirat: ^'a/t?^-/^
Facility Location: P^^ri^-.^^ £P/^

Source: T^'7 fS-^Ul^-

Sample Location; /"1!) '^sf'(-{£s

Proba J -^ (g/s)Cp ^'yyv6 HeafSct2^(9 t'F

Post-Tcst Pilot Inspection f^(^t (NC==no cliauge, D=damaged)

IPitottkRate

|mH20(%inH20

Pre: Hi Q@ Q, Post /-r)@

Lo 0@ ^ r? @
Operator Support

Temperature, Ambient :(Ta)
Moisture 'Tdb Twb

ALT-011
Std TC (ID/°F) Prff6^_
Stack TCCG)/OF).

Nozxle oven<-W^ImP- Outlet (^/V- "^

Filter

Press., Static (Psfat) , J~ press., Bar (Pb)

Cyclonic Flow Expected ? A/'Ifves, avg. nul] angle^

6^ Meter Box ^ dH@

Contiuuity CIicdtf f;or [
^degrees

Meter

[Leak Check

Heat Set ^Q °F

Pretesf:A (JO ii etm j^ iv inHg]

Pusf;~roo^ cfm ^°7 i"Hg
Traverse

Pomt

Number

Bampluii
Time
nun

(dl)

Qock
Tune

(24 hr)

Dry Oai Me!e

Rending
CU&;

(Vm)'

Velocity Head
in H2)
(dPs)

OrificePiBSEUi

inH20
DESIR£D

OciQce PrcsiL

H20
ACTUAL

(dH)
°F

_£sL
T

_<lE.)_

OVEN
Filter

F
0-0)

IMPINGER.
Outlet

°F

fTi)
Amb:

METER.
Inlct/Avg.

°F

Amb:

METER
Otillel
T

(Tm-out)

Piraip

Viicmim

iiiHs
CFv)

Amb:

^ wp_ 2K^ \^.'^-7o o3, ^6 ^5^p 122 >.^ ^ T7 /
3 ^7^ 33^) 63 ^^ 5~fL 12^ 7^ 7f n
t ^80 1 \^ no &4 .^5 ^ £R 1^ %'
^r"

4 ^) 1181.130 61 ^0" .5~<^ ILb ^1 b0 7k 76
..£> ^ 2 Ob r; 2^.j^i <f 6'3 <-<

^'2,51 ^ ^ m. 1^6r7 W! ^6 7,.; 7H
!7 ^>\u 9 ^ f ^ C^c> ^ ;6^_ m•2SZ w ^0 15 -7ZJ

5^ ft ^^.0 <^.05 ?S-/,5'| n w ^ ^z 22: 7'i. 9
8'^''"1 33^ 113 7 g50 0^ ,£?-IM 0 :a 2^ ^}- £^L -1S~ Zl ^

:t0 3^6 3.^35- c^ >o^id ^ 0 Mw m- .S_I z'y .7,

3SO \\L\€[ o^o ATI l:Zi^ I.. 3 ^! 7£> -73 3
^ JZ 3^o 5-^3 70 ($ en t^Oie

f":
'^ •Ĥ ^y .5-4 Jl 2 _3

3^o \\^ 1.75^1 ^ 6 "7 .3^.5 ..3 z ^<7i tS~8 ,TJ 71 76 3.

38o 1^8. (V 6^ ,^'M .// ^ ^n €7 M 2^ ^
^ 3^0 ^/n,3$.i5 C)(^ 0^ i^> SS'3 e-"^J £2 Z2 ^l6 3
e\. ^J-l? l'7i?. ~^t> o ST, "— m '2S-L 2S^ £LE± -?0 1L.

^10_ •\ \S3_^'TS .^y &(e iii ',sss n. &1 2^
'7 ^zo ^^00 ^0^ •:-'^0€?^

"<^y& © M W{ S7 7^i 10 '2-

fe. ^3o •^ °[l^ b5" ,^"0 Ajr7l 2^1 M £Z 1£\7D t.

19 t-' wo Ol^o.i^ o^f WZl ,~1^ ! l-i(d 5 7-S} 7o ^
H Uyv !AO !4/W t>^ rwo ,11 J37 < 2M][ 5-/7 -ff"" 70 z.

L]^ ^o^^/o ^3. .5~]^f\ Sl. 71^ u^ ."> A- 73 "I b

2 ? 19-13 <^SS © 67. •5g3l ; -s /z3 ^z ^ .<0
^_ 11ID

H^o ./ ^_^
T^~n ' .^^ ^•(( ^ w95Y bo "Mb^ •3

^ to f&^.y^-y 0 ]^l ^ w y^, ?V7 -7? ->. ^ 7-0 3
25

0 '^.^ Y^W. ^W' .0^ ,^ ^ w ^71 ^ $7 75 •7^

Notes:
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Field Data Sheet
53

13585 NE Whitaker .Way

Portlaud, OR 97230

^ Phone (503) 255-5050
MONT RO S fc ^.^ ,^^
,lui' wwn'f'sw^ Fax (503) 255-0505

D»te ^//^:;g77^
Test Metliod

CoBcurrentTesflng "?^\ ffstf

Run # 3

Glass Nozzle Measurcmcnte

1 ™.

3 .y3-3€>

Client: U^/^fft.^
Facility Location: Re) ^•f-j^i^ €//\

Source: TV 0 U /--/^" /--

Sample Location: 0 e.-t^y ^ 'f—

Probe ^ —^'(g/s)Cp^3^ Heat Set ^^^ CF
Post-Test Pitot-JnspecHon /\^C^ (NC=no'change, D=damaged)

PitotLkRate
in H20@m H20

Pre: Hi <^ @ g? Post ^ @ 6
Lo •(&T@;

^{

1^
i.i/

;/

Operator ]^ ^ Support /r^ /!/{ \/
Temperahire, Ambient (Ta)

ALT-Oll
Std TC (ID/°F)

Nozzle $ '^^5 Ovei^^Yyimp. Outlet"?.

Filter T^7^T Heat Set ^^0 °F

Moisture ^^S Tdb <— Twb

Press,, Static (Pstrtt) , .^-Press., Bar (Pb) 3^J

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

Tmerse

Point
Number

9, .
1

^
2 ^

,'-/

4 r\
5 ^
. 7
-.'.'••'v^

7:;£^

.-'•^
B_

9 ID

.JJ

il •-•I

12

u n

14,^

.•^
15 /

^1_
n 7
,.fc-

19 \^

. Ll'

....-^
21 /i-/>

••"?

22 <r'

il_
24

. z-\

S,tmplmg

Time

(dt)

5'/0

^0
^3o
S^i b

5^6
6-^0

5"?o

^Qo
€^0

6 do
,^ 10

b'Za

^3o
b/'lb

:b5o

b'^0
i^l6
bSO
b^o
T^9
"I '1,0

'7^,

7^
7'-/'o

75~6

CloA
Time

(24 hr)

DtyGilsMcler
Readras

Cllft

(Vm)

^w.1^
p-^^y

^ \^\.^y\

w. w^
I ?fe>. w
nn\Di
m_ilii
W. ^le8
/ 3^. 0 31'

]W.W
\^?S^
) W, ^/'^
'v'w.w
f '%f(f. ^

.;^-y?/6)

l.y^ .,7^
_jlMi7l

\^%oy\
p ^. .0 (r'&'

^]

wwyil -?'5'tf

I ^7 T.^.

Stack TC(GD/°F).
'5

s'>

Continuity Chcck/^or [
.degrees

VeiacityHead
in HZ)

(dPs)

.t?fo

JO
.10

M
.67
^io
''<-/l^

'0<S

.0^
~^f
,01,

,^y
.^(
^ I
.^
,0$

rO'-f

,0^

j0^

, 0^

~w
,G1

^<-'l

f ^

,6^
./£)'

OiifrcePresmrB

inH20
DESiRED

hm
/.TV I
i^'s

ML
•'^€"f
£.

77^1
,^1

~7^\
TW

.74
, 7Y

_Z^L
.7tf
.-r?

•c-r?

,r9-

^1
.1:?-

^/n
l./o
i'r'i

/.^i
Aftl
/. ii'1\

TW\

Orifice Pressurs
H20

ACTUAL
(dH)

/-.•/
u'i .

(4

n
/.$"

A3
JL
_fi2
~v
777'
TTi
.7Y

~^
~H

^T(7r\^
cl'^

,.7^

_J3_
^.

>

,1^
JL
n:
73:
1-^

s_
n_

[cter Box

Meter

call Check

STACK

T
fTs)

ab:

sii
tfbl
t/Lj\
w\
Mis
f*/?t,

TH
JM.
Litti
n^\
tu
3̂t
451
l^L
Ml,
M471
^1"£E
wHEsy/I

PROBE

F ' ^

dp)
^mb:

2^1
ŵ

tt

f̂%

^̂
21^
2^

H_
^f
^
^̂
9̂-^

y^\
?-^

ĉ/~ ^-

5̂t'ft

^̂
}^.^

w\

dH@

OVEN
Filter
'F

CTo)
^mb:

m̂
yyi-

•̂m
^̂

i
^J--"

2^
Vff
w.
WL
?̂5i5
^
m̂ja

2^
957
^̂
w
?^3

JS
Pretest:

Post:
IMFINGER

Outlet
F

(Ti)
Aubi

w
f̂co

^_
yi
^1
n
51_
^T
k)
^f

^' •a
3? ^

ŵ
t

€4
c'3

5^
5Z
^/
5?
^5
•75

"^
^fc"

!^?, .,

T
3ZT

METER
Tnlet/Avg.

°F

fFm-in)
•^mb:

js_
-21
7i
.71
-15

7^

?̂y
77
IE
~K
7^
^i
7?
•75'"

21
2^
•Jl

û
a-7Y
7C/
-7^
^~

Y/W:
cfm f

cfm
METElt.

Outlet
F

fTcl-ont)

^rnb:

-7 1
./ t7~

70

31
^

M.
16
?Y
7j_

2^

2̂l
71
7^

y_
-76

31
y'o

76
"77

-7b/

-ly

M
M

c^

TT

s.
~r *' i"Hg

^>- inHg

Pump

inHe

(FT)

~7-
•"?

_z_
r~v

^-

^

^
J_
^

~±_
T
I
J_

J_
_L

1_
1_
9-

•^

-^_
3
•r7

_^_

^_
3
<?-• ^

Notes:

B:\Shared files\Field\Data ShBets\Melhod GVMethod S^PDX-vl.pdf
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Field Data Sheet
54

13585 NEWhitsAer Way

Portland, OR 97230

Phone (503) 253-5050

Fax (503) 255-0505

Date V/'?^//fc?
Test Method

Concurrent Testing

Run # '^

Glass Nozzle Mcasurcmeuts

1 ~"

2

3

cli?t: %L(^£9<r\
Facility Location: P^^'tl^/ ^^\

Source: T~X

Sample Location; OUT'(^ff

Probe 3-6? (g/s)Cp,gJ7§? Heat Set ;? 5^ °F
Post-Test Pitot Inspection /\/^' (NC==ao change, D=dmiag

PitotLkRatc

in H20(%in 1120

Pre; Hi 0 @ j^Post Q

_Lo_ ^@ ^ ^>_

Operator J^S Support

Temp era hire, Ambieut CT^
Moisture Tdb Twb

ALT-011
StdTC(DO/OF)^f_
Stack TC(ID/°F) I

Nozzle 5 ^"^35 Ov&n^f-^^Imp. Outlet —3-

Filter f5'{^ 76H Heat Set ^W
Meter Box /3 dH(<

Press., Static (Pstai ^ Press., Bar (Pb) "$•0 . \

Cyclonic Flow Expected ? f^lt yes, avg. null angle.

\z

^-

/Y

(.'..

3

!^

Triivmo

Point
Number

•^
L^-
,$_

, h

_L
. ^

: ^
: j0
~T

o/^

1

31
dL
[I

~"z

ZL
ZE
^_
^L
[I_
z:
ZL

Qs.

L^
t

Snrapline

Time

nun

?)

7^
'7TO
-Zgo

^{0
9^

wo
f^o

j^/o_
^0
8^>
V'i '0

^0
y\D
^00
110
%0
^0
^ifo
C]^Q
c]b0
1-70

?.

Clock
Time

(24 hr)

0^
~w

DryGasMcicr

Readins

cuft

?")_

'%1 fG<°

Wb,Hbh
\

-iPl.^l^i
i '07 .W

(i^.L/^-

'-H'g.Tbl

4^.171
LI?3.L-{ts

4X/5?
(Wi./^ ^s£l

.^L-^-if'' ——/-~t;''

•W.lJo^
TiUt^i
<./ .7^3-

•%0.'^-

<te?ig
1h^%

Continuity Check

.degrees

Velocity Head
inH2)
(dFs)

.c'!

,()b

0^
,06
.0^

,0^

.oH

^i
.- o y

„ o V
, 0'1

-63
,OL/
,D^

foi/
~^~

OriHce Pressure

iuHiO
DESIRED

• ''^if^'i

\.^{

Ml(
~W{
~w
1HL
^/"IH_
~(w
~w
,'^
/7L/
,"H

.7^

.^b
^i

^~w
~w
_n.

or [

Orifice Pressure

H20
ACTUAL

(dH)

K.
M
,^H
TL~w

..t~IL(

,w
/7Lr

,77
.7L/

m
.^(o_

~H
TTT
-7Tf
~fT

Meter

Leak Check
STACK

°F

_ffiL
unb;

m\
w\
i'^l}
W[

\̂w\
•^\
^{o\
l-^l'

\u,\
[^L
,5^1
1^1;
un
Ml
Wl,
^0\

PROBE

F
(TP)

\mb:

J^i
?%
^̂

b
w
2^
^i
TK
^Q
^̂

1
2^2
^t)

^̂

ŵ

OVEN
Filter

T
JTo)

^mb:

M̂^
Wl
w^
^5f

w
-̂^
ff^i
^3
zw

ŷ%
')^0

w^

?̂^/

Prefest:

Post: ,

INtPINGEB

Onilct
°F

fTi)
W):

5&
5(/?

9$
^b
7^
s

^̂
(ff

-7^

^^_

^̂
^z.

5L
^̂

[
s±

3?
M̂ETEB-
lulel/Avs.

F
fTin-in),

^mb:

:ZL
^f_
•73

-7t/

!li-
^
7̂3

1H

2̂£
-75

7^_
w
~1t1

?̂S

cfm •f^inHg

cfm jfc? , inHg
METER

Oullct
°F

jrm-out)

\nib:

76]
76

w\
^s
c;-?

7^.
fc'11
Ml
IL
731
211
1'i\
H]
7$1
13
7^\
7-7 I

P(uap

Vacmiui

illHg

(Pv)

-^

<^°

^
s^-

1

^_
^_
^
_L

J_
1_

_jLT
1_

_̂/

/

Notes;
B;\Shared flles\F!e1dlDala SheetsM^lefhod 5\Method 5^v2.pdf
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Sample Recovery / Moisture Catch

BULLSEYE
GLASS FURNACB T7-INLET
PORTLAND OR
ODEQ5

55

26-Apr-16

SH,JL,JF,BC,JM,CH,IH

mew
Definitions

Impinger Contents

spg (g/ml)
0.99823

Silica Gel Impmgcr

Total Moisture Gain
Vie

General Remarks

Filter ID & Remarks

Symbol

Impinger, Contents,Condensate & Rinse

Impinger, Contents & Coadensate

Impinger
H20
Coudensate

Sample Correction Volume
Sample sent to lab
Sample received by lab
Diff

Final weight
Initial weight

Gaiu

Condensate + Silica Gel gain

Net Moisture Gain

Sample Appearance
Container Marked

Front

Appearance

Units

g
g
g

ml

g

ml
ml

ml

g
g
g

g
ml

Run I

1,039.20
866.10
557.10

200.00
109.35

373.41
482.95

472.00
-2.3%

546.00
520.00

26.00

135.35
135.60

clr

yes

15-8-756

green

Run 2

1,080.00

900.00
555.00
200.00
145.35

380.32
525.93
554.00

5.3%

553.00
520.00
33.00

178.35
178.68

clr

yes

15-8-714

green

Run 3

778.13
651.00

279.00
200.00
172.35

327.36
500.02

500.00
0.0%

882.00
843.00
39.00

211.35
211.74

c3r

yes

15-8-713

green

HORIZON ENGINEERING 16-5702



1R QJJALITY

1358S NE Whitakef Way
Portland. OR 37230
Phone (503) 255-5050
Fax t303) 2SS-050S

S £ i< V i ^ L ^ wviw.mantrose-env.com

Client: •^ll^e^e_

Facility Location: i?(or -rLCLi^ d_0^_

56
/r

Sample Recovery Worksheet

Date: l//U-,^^Jl_
"STSpT-HT

Source: G_ '^^s F^n^^ ~T^

Operator: J[^ _ '^~~^__ Sample Location: l^i^t

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

IMPINGER CONTENTS
Container, condensate & rinse, grams

Container & condensate, grams

Empty container, grams

Initial volume, ml

Initial contents

Initial concentration

Net water gain, ml

Cpndensate appearance

Level marked on container

pH of condensate

Rinsed with

Solvent Name and Lot No.

Solvent Name and Lot No.

Tolerance must be within ± 1.0%

/ H^ 1 too
^

RUN 1

y If A2S'2~{

ZOO
Z ^z0

/ 0 0 ^

a
x^l

-^
RUN 2

•J^ /W
^^/^7BM-L

ZOO

Mj^o.
[.do!yi

CZf^_

y^^

bi ^o /A^c^&J-

.^T^a_w^_
A^to^J^T^Li

RUNS

/" ^
h^~s

^\ln&-.i ^-7 7/27^ AZiZiZl
^oo

p~L _ H^O

JLOOJ^

0-k^r_

k-^/

SILICA GEL (w/impinger, top off)

Final weight, grams

initial weight, grams

Net gain, grams

tr^(o

520
fr^

520
?
.,620 ^-

TOTAL IVIOISTURE GAIN
!mpingers and silica gel, grams

FILTERS
Front filter number

Front filter appearance

Back filter number

^t_L^
^•;?^-vAj(3^.
^•fflo f^ {^i^~ lcur<-^'
-T-r^^i/6 <a. i/t->. ^•y'"

c^^.

,^7,^-

^CL, {7^€^

Shared fi1es\Reld\Data Shesls\SampIe Recovery\Sample Recovery_PDX-v1 ,pdf HORIZON ENGINEERING 16-5702



Sample Recovery / Moisture Catch

BULLSEYE
GLASS FURNACE T7-OUTLET
PORTLAND OR

57

26-Apr-16

PT,BS,JH,MV,JF

mew
Definitions

Impinger Contents

spg (g/ml)
0.99823

Silica. Gel Impinger

Total Moisture Gain
Vie

Filter ID & Remarks

Symbol

Impinger, Contents,Condensate & Riuse

Impinger, Contents & Condensale
Tmpinger
H20
Condensate

Sample Correction Volume
Sample sent to lab

Sample received by lab
Diff

Final weight
Initial weight
Gain

Condensate + Silica Gel gain
Net Moisture Gain

Front

Appearance

Units

g
g
g

ml

g

ml
ml

ml

g
g
g

g
ml

Run 1

1167.00
1024.00

557.00

200.00
267.35

343.25
611.08
619.00

3.3%

870.00

832.00
38.00

305,35
305.90

15-8-758

white

Run 2

1205.20

1040.00
557.00

200.00
283.35

365.49
649.35
670.00

3.2%

570.00
520.00

50.00

333.35
333.96

15-8-757

while

Run 3

1153.99
1032.30

555.00
200.00
277.65

321.90

600.05
600.00

0.0%

565.00

520.00
45.00

322.65
323.24

15-8-764

white

HORIZON ENGINEERING 16-5702



Client

135B5NEWh;tal:erWay
Portland, OR 97;30
Phone (S03) 25S-5050
fan. (508) 2S5-OS05
www.montros&~env.co m

B.^ i'^eA/&

5@-—
4"^t)^

Sample Recovery Worksheet

£<y
Date: )-l/Z6-cl/^/l6

^-V/e.7/,^ ,,

Source: B^ss_ F^&^_ EFacility Location: Pr,r-f-J&^ OP<

Operator: -^F: ,J^6",_ Sample Location: _Q^tJet_

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

Tolerance must be within ± 1.0%

/ u / ^

HVIPINGER 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.

RUN 1
GiK/^z
U^/ '3K
z'7Cj/ fm

llOLL
XT ^0
^ 0 ^

^tr \^,o/ .

^Z \^o. t
~CA.-^?>^"

-^
RUN 2

G^ A?^>
AA&

t7^/t
T

r'7

^

-ML
iOO

~€.e^r) ^ &

9
_c-

^"h&—:-.

'/t-7^

^
iUL

<^

? ^

RUNS

^00.3/^2.

Z77 ,27%
WC)

bT- ^0

/' 00 ?^

6'^
/-Sn^

SSUCA GEL (w/impinger, top off)

Final weight, grams

Initial weight, grams

Net gain, grams

-^
j.-z

'7
£7^_

^20?3Z 520
Sts5

520

TOTAL MOISTURE GAIN
Impingers and silica ge!, grams

FILTERS
Front filter number

Front filter appearance

Back filter number

Shared files\Fie1d\Data Sheets\Samp1e Recovery\Sample Recovery_POX-v1 .pdf

1011^
i^^[^

JT^c.^7

^^./_+f.

_L£L^Z^
^ ^/N'^

^ Rl^r ^-^^
•-^r^^^^ { ^~ T ''7
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59
Blank Correction

BULLSEYE
GLASS FURNACE T7-INLET
PORTLAND OR

26-Apr-16

SH,JL,JF,BCJM,CH,JH

mew
BLANKS
Acetone

Acetone

H20, Residue
H20, DCM

H20, Combined
H20, Combined
H20, Residue
H20, DCM

Pilter-Front

RUNS
ACETONE-Pront

ACETONE-Back

IMP WATER-Residue

IMP WATER-Exiract (DCM)

FILTER-Front

FRONT HALF TOTAL
BACK HALF TOTAL
TOTAL
PERCENT BACK HALF

120 ml
Acceptable Limit
Applicable Correction

100ml
100ml
100ml

Acceptable Limit

Applicable Correction
Applicable Correction

] 5-8-765 ID

Volume ml
Weight mg
Blank mg/lOOml
Correction mg

Net mg

Volume ml

Weight mg
Blank mg/lOOml
Correction mg

Net mg

Volume ml
Weight mg
Blank mg/lOOml
Correction mg

Net mg

Volume ml
Weight mg
Blank mg/lOOml
Correction mg

Net mg

ID
Weight mg

mg
mg

mn mg
%

0.0000 gm

0.0000 gin
0.0000 gm
0.0000 gm

0.0002 gm

Run 1
96
8.7

0.00

0.00

8.70

132
2.8

0.00

0.00

2.80

373.4
4.2

0.00

0.00

4.20

373.4
0.1

0.00

0.00

0.10

15-8-756

1183.4

1192.10
7.10

1199.20
0.6%

Run 2
46

10.3

0.00

0.00

10.30

154
],9

0.00

0.00

1,90

380.3
3.6

0.00

0.00

3.60

380.3
0.2

0.00

0.00

0.20

15-8-714

1278.6

1288.90
5.70

1294.60
0.4%

0.00 mg/lOOml
0.80 mg/lOOml
0.00 mg/lOOml
0.00

0.00

0.00

1.00

0.00

0.00

Run 3
116

10.7

0.00

0.00

10.70

100
2.6

0.00

0.00

2.60

327.4
5.7

0.00
0.00

5.70

327.4
0.0

0.00

0.00

0.00

15-8-713

1357.9

1368.60
8.30

1376.90

0.6%

HORIZON ENGINEERING 16-5702



60
Blank Correction

BULLSEYE
GLASS FURNACE T7-OUTLET
PORTLAND OR

26-ApM6

PT,BS,JH,MVJF

mew
BLANKS
Acetone

Acetone

H20, Residue
H20, DCM
H20, Combined

H20, Combined
H20, Residue
H20, DCM

Filter-Front

RUNS
ACETONE-Front

ACETONE-Back

LM.P WATER-Residue

[MP WATER-Extract (DCM)

FILTER-Front

FRONT HALF TOTAL
BACK HALF TOTAL
rOTAL
PERCENT BACK HALF

120ml
Acceptable Limit
Applicable Correction

100ml
100 ml
100 ml

Acceptable Limit
Applicable Correction
Applicable Correction

15-8-765 ID

Volume ml
Weight mg
Blank mg/lOOml
Correction mg

Net mg

Volume ml
Weight mg
Blank mg/lOOml
Correction mg

Net mg

Volume ml

Weight mg
Blank mg/lOOml
Correction mg

Net mg

Volume ml
Weight mg
Blank mg/lOOml
Correction mg

Net mg

ID
Weight mg

mg
mg

mn mg
%

0.0000 gm

0.0000 gm
0.0000 gm
0.0000 gm

0.0002 gm

Run 1
76
1.2

0.00

0.00

1.20

108
1.7

0.00

0.00

1.70

343.3
10.0

0.00

0.00

10.00

343.3
0.0

0.00

0.00

0.00

15-8-758

0.3

1.50

11.70
13.20

88.6%

Run 2
54

0.3

0.00
0.00
0.30

155
2.0

0.00

0.00

2.00

365.5
5.9

0.00

0.00

5.90

365.5
0.1

0.00

0.00

0.10

15-8-757

0.0

0.30

8.00

8.30

96.4%

0.00 mg/lOOml
0.80 mg/lOOml
0.00 mg/lOOml
0.00

0.00

0.00

1.00
0.00

0.00

Run 3
62
1.4

0.00

0.00

1.40

22
0.0

0.00

0.00

0.00

321.9
4.3

0.00

0.00

4.30

321.9
0.3

0.00

0.00

0.30

15-8-764

2.5

3.90

4.60

8.50

54.1%
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^Analysls/Technology

Mr. David Bagwell
MONTROSE ENVIRONMENTAL
13585NEWhitaker
Portland OR 97230 page 1 of 2

May 13, 2016 Identification: Bullseye Glass #5702
Job# 1612400-06 Received: 5/3/16
Method: ODE05

Sample # 12400
Identification GFT7 In

Run 1

Front Water:

Volume (mis) 96
Residue (g) 0.0087

Back Acetone
Volume (mis} 132
Residue (g) 0.0028

Impinger water:
Volume (mis) 472
Residue (g) 0.0042

Dichloromethane:
Volume (mis) 150
Residue (g) 0.0001

Filters:
Number: 15-8-756

1.1834

12401
GFT7In
Run 2

46
0.0103

154
0.0019

554
0,0036

150
0.0002

15-8-714

1.2786

12402
GFT7In
Run 3

116
0.0107

100
0.0026

500
0.0057

150
-0.0004

15-8-713

1.3579

12403
GFT7 Out
Run 1

76
0.0012

108
0.0017

619
0.0100

150
-0.0001

^}
15-8-75^8
0.0003

12404
GFT7 Out
Run2

54
0.0003

155
0.0020

670
0.0059

150
0.0001

^
15-8-757

-0,0002

12405
GFT70ut
Run 3

62
0.0014

22
0.0000

600
0,0043

150
0.0003

15-8-764

0.0025

Respectfully submitted:
ANTECH , ^

Diana Tracy, president C^

501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97019
503/695-2135
FAX: 503/695-2139
E-mail: antech@cascadeaccess.com
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ANTECH
Aml^gI^Gtanology

MONTROSE ENVIRONMENTAL
13585 NEWhitate
Portland OR 97230 page 2 of 2

May 13,2016
Job# 1612400-06
Method: ODEO 5

Sample #
Identification

Acetone:
Volume (mis):
Residue (&):

Water:
Volume (mlsl:
Residue (g);

DCM:
Volume (m\s}:

Residue (e):

Filters:
Number:
Residue:

Identification : Bullseye Glass #5702
Received: 5/3/16

12406
Blanks

120
-0.0001

100
-0,0001

150
-0.0001

15-8-765

0.0002

Respectfully submitted:
ANTECH

j^a^'S^^
Diana Tracy
president

501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97019
503/695-2135
FAX: 503/695-2139
E-mail: antech@cascadeaccess.com
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Oa^A<o' 63

ANTECH
SAMPLE DATA: EPA RESIDUES
Analyst:_^iJ> _reviewer:^
Job# ^l^DO-0&

?s>^r^/^
f:tfA

Identification: V^/^ i^LAO

P^ge _ / _ of ^

S^^wttJ<-'

S70^

FRONT ACETOKE:
Sampled /^ 00
Sample IQBHCAI

^vol mark
Date/time 5-^ //^
Into dessicator

Vol(mls) cllp

(taft^n

l^j6l
^ ^TixjeA. ^6yno

date/time
weighed

GWti(g) ISl^L'n ^tpn
GWt2(g) ,^.947^ 6^ 7ft
GWt3(g)
GWt4(g)
GWt5(g)
GWt6(g)
Average TMUSB

^_
5-^ /(^

A
/D1.ct^7
/m^^fl

date/time
weighed
5-S/^t
£-(o 7f4

/ 39^9
yn^es i^sii-j

~€^TIJ^

li^ date/time
weighed

//5L^2p ^.5 /^i
I&jS^Ji ^~(ff ^

^_^w
"Tare (g) l9-M.S^o{ •o-3l IP (^.^Oftp 5-3 t/)

Net (g) 0.00^7 0.0103

U£^S}

U&ML^ 6--3 \e

0. o\a1

••••••^••••••••••-•••••"'••••••"•••••••-•••••"••••••••••••••••••••Na ••NN«»«««n«"

BACKLACETONE:
Sample # /3</^0
Sample U>@frzj^(
vol mark ^-
Date/time t5^7f^
Into dessicator
Vol(mls) I ^>cf^ date/time

weighed
GWtl(g) lln^SSD 6^t(^\_
GWt2(g) ^^9W tr&? 7^
GWt3(g)
GWt4(g)
GWt5(g)
GWt6(g)
Average iiHM^W

(^jffl
^!^A ,^^
K"^ 7fi

?0^ date/time
weighed

ISHkie &^\^_
lOJ-I^O *o*fe7*4

/5W3
orr7r e.s

1^

€>'*S 7A

100

/^<%3

date/time
weighed

/_/4-S^3 s-s /zw
U^MQ^ ^ 7^-

in. /i.i3 }ft..soo\

*Tare(g) ,1^5^ 6V3 if
Net (g) ft 00^

^?2J5lt/ 5"3^
0.00^

Hts.w-s 5-3, //
O.QD^>
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5l)^6t.<5:64

ANTECH
SAMPLE DATA: EPA RESIDUES
Analyst: ^ ^> _reviewer:,^L ^ _ ._ A^Vl^Wt/1.

Job#_jj^l3'^n-^^ Identification: ^A^y^ ^(^A4

page 1t- ofl7r

\<yyt£^^
'€7€)S-

FRONT ACETONE:
Sampler Q4/D3
Sample ID ^£JWt\
voTmarfc ^V ^6Lt^

Date/time ^-tt 1^
Into dessicator.

Vol(mls) _Jft_

t^D<f
6-ET2^3 ,1.6^

5-^ (^

GWti(g) /97<776/
GWt2(i) ,57^7753
GWt3(g) /57.775? ^rt
GWt4(g)
GWt5(g)
GWt6(g) „
Average (?-7-775£>

date/time
weighed

Q^ML
6-^p 7rt

_A

s^ date/tune
weighed
e-^s^
^"^

iO^^D? 0-y^

/syos-
Q FT 7003
^^LL. t^tl^
€'~^ /t^

^
ID^&I
/^ /^

date/time
weighed

^7^SO ^fft^-
Igto^g. ^~?ft
JoTS^j ~^^

lD^l30(s> /67-0/4&

*Tare(g) 1^17^ ^^ |p

Net (g) Q. DO {^

10^ i 3p^ ^ I e

0.0OD^

,07.0131 S-3tft

Ooa^f
!••••••••»•»••••• ••••••••••••••••NH

BACKACETONE:
Sampled /1VQ3
Sample ID G?T7^J
vol mark ^__ /&^4oLM

Date/tune Q^>
Into dessicator
Vol(mls)

,3^0^
6PT70&oL

fu^^y

M date/time
weighed

GWtl(g) l^'dS/ 5^J^
GWt2(g) /^m? ^67^1
GWt3(g) flt,€^^ ^-JC^
GWt4(g) ULj£iSCJ ^ 7^
GWt5(g) _ ___
GWt6(g)
Average 7/7/77^ ^

~i5-5?^

,56,

/?03SA
loH.n^^
M^2£4
M^^

date/time
weighed
5-*^
i5^7^-
S^ ft
6^ ^

/S'/DS-
^T7^3

/ywvL.
^ {^

ad

f^MSCff

date/time
weighed

lo^is y ©-^^
WL1M1 ^^
yBJZSA. .^-y ^

nare(g) ULJ^L</ S-7> iP
Net (g) 0 . QOH

ULLLfl3^V

W. 033to <^-3 //>
0 < ooao

wmw
MEbHs^^ie
^t^eef^-^

G.OCCO
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O^SQ^ 65

ANTECH
SAMPLE DATA: EPA RESIDUE

IMPINGER WATER:
Sampled ,34^
Sample ID GyPT7l£f

iD/6>/9(^^

Page 5 of i z

^ns^h^^
67^

vol mark
Date/time ^-^ 7^

f^^W

Into dessicator
Vol(mls) date/time

Weighed
Bl^SS s-?/£W
Tfl. 5^7 &fa_2<L
i4i.^5y &£jgA,

s^~JK

/<sy^ /
4FT7/e3.

^
^-5 7A

55^

^^> ^

GWtl(g)
GWt2(g)
GWt3(g)
GWt4(g) UL^S
GWt5(g)
GWt6(g)
Average tU f -Sii^i^.

date/time
weighed

^JiSlSi ^5-04
/-M^LQ) s-^ ?rt

,3',^
<^TT®.3

^-

€^^ ft

500

f^dw

*Tare(g) Nf.5S\3Q 5^ /(°
Net (g) 0.00^ 3.

/3S-,51>3

JSiG.WJ
o.a>3to

0-3 ^

date/time
weighed

i^a^SJO -r'5 w
^Qj3jQ°l G^ 7^r

l^^ISlS ^ W
/^$Dy ^^

1333^^
,5-^9/5, l3T--3 /^
0.00^7

[•••IN••••••

DICHLOROMETHANE:
Sampled W 00
Sample ID
vol mark
Date/time S'^ W
Into dessicat^r

Vol(mls)

f(eW33

t^r

JS^> date/tuaae
Weighed

6'^^
6-^ 7rt

GWtl(g) ^95^
GWt2(g) ff^WS.
GWt3(g)
GWt4(g)
GWt5(g)
GWt6(g)
Average ^ ^ /5

*Tare(g) &£^3JL^ 6-3 tP
Net (g) o. owr

tS^Oi
f^6W

*0-'57/h

^ \ 5Zh date/time
weighed

^3W3 s-<5/^
{^zna \ Q-(o 7A_

AWc?

n'^7^

^J5^

•••»•••

1^6^

date/tune
weighed

?fWQ S^f^
S^i±tf 6-^ ^

9^.^?A aim*-*

W^ocn b-3 ^
0. DOO^

^ yw ^-^ //3
-070004
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OJ)6^S-66

ANTECH
SAMPLE DATA: EPA RESIDUE

ID [ID l^HOO-6G

Page ^ of fZ
^nn^cffi^e^.

^7^^

IMPINGER WATER:
Sampled /S^/)3
Sample ID j^UlT^l

^vol mark
Date/time ?W'5_'7A"

Into dessicator

Vol(mls) (pft

IL.^^0

GWtl(g)
GWt2(g)
GW(g)
GWt4(g)
GWt5(g)
GWt6(g)
Average

(WSSLr
lk<Lci3L4o
UA^SO

date/time
Weighed
5-5 /^

^^^JSW

/<9W
a£rZ£J£5 ^ ^^/

6^?^

(.Jo

\7D- V8JO
nD.ow

^iSLlO^' _
Fr70^5

i^ i(»6^3^

date/time
weighed
e-'5/^

jr^/>_74

^--r? 7^

-j^d

/Y3:76t7/
W^SL^

date/time
weighed
^-•5,^
-5^ 7^1

aQQMsS 5-^ ^ IS^nS^ n-r ^

E5J048'

*Tare(g) l^l.U^ 9^ tP
Net (g) 0. 0 \ DP

[70^^^ ~

no.^os^\e
CUQQ€C\

N3.7;^

W. 73^.
n^oo ŷ &-6 /^

DICHLOROMETHANE:
Sample # (SSOS
Sample ID
vol mark
Date/time ^-_^M_
Into dessicator

Vol(mls) f/b7)^

GWtl(g) U^
GWt2(g) WW!°f
GWt3(g) _
GWt4(g)
GWt5(g)
GWt6(g)
Avemge CJ?. ^Q^D

*Tare(g) CHCIS<?J 5-3 tP
Net (g) -O.OWi

/f.e>4^

date/time
Weighed
$-c> ^

^J^L

l^l^f

6-'5?fr

0^

/^6W

date/time
weighed

!30l96"(p^ lo-l^iw
W'%LA ^-(p 7rt-

I 3 f 0-5-

^-6^

4^

I b 6^

date/time
weighed

loa^osf ^-^ioft
160.€bQ^ S'G 7fi

TMSHS WQ-^0?^-

IMSM^^s }P
o.oooi

IOQ^Q^_ 5.^ ^
a'QOO^

HORIZON ENGINEERING 16-5702



<0^b&^3r
67

ANTECH
SAMPLE DATA: EPA RESIDUES

FILTERS:
Sampler 13 ^0
Sample ID ^Fr7J:^I
Filter # /5- 18-7^
Date/time 5-3 /^
In dessicator

ID/^IS-V/^)-^

Page 5 of ^

<?r^72%^^-
_^_7^_^

GWti(g) /rf770
CWt2(g) LSUfi
GWt3(g) /,o3^y
GWt4(g) ,.55 ^"

Average t /

Tare(g) .S53 9
Net (g) jM;

Date/time
5-^fdA
5-l< •7fl,
~^f~^
^-°1 7^

1AM.U
6£XZL^3
l5^'7H
6^3 ^

Date/tirae

^LifiSiS. ^J^l!V
5-t, ?Ai.f/sn

IMAUp

/Jyos
^n-7J^3

/s-y^/S
_5r5_//^

\.L.\1\
t<6f^5
t.7/^
L2t3^

Kii3i

Date/time
s-»r/^

s^L-id-
5-yY'v
^ 7^

j^_CL/g' -352Q
f.SLf^

Ur^rlS '3^5>^ _/S^^
7-3^7*?

iiiBN«N»««"aii"NaN"«"«i»"-»»""»»***»"»"»-i l»aB«»B»B«ll»«»BII<«BNirB«»tl««air»Ba»«BB«i««»«l>»««»«»B

FR.TERS:
Sampled /3i^Q3
Sample ID gTTZQlti
Filter^ !€-?- 75^
Date/time 6-^ «A
In dessicator

GWtl(g) .^5(r>3
GWt2(g) ^5^
GWt3(g)
GWt4(g)

Average '3e^iffS

Tare(g) ,2B^h>_
Net (g) a.OQOS

./a </o y
<SFT7^)£=A
J5^2^7
j5lf^

Date/time
6-0 /^ * 3t5(c^
6-(^ '7ft . $i5^o

Date/time
6-*5 f€>fl
5'0f7^

ISfQT
e^~ia^
,5-^-7^
^-<? //^

J^H
.^WL
.^>t5^

Date/time

s^ /<w
S-^> 7A

Q^ ^

-35^

3-5-^ 5^ 7^

.3&^

j^H^ .36-6,7 J^i^S' ^3gdD^ J^t^
-0.000^ 0.00^
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Ca>£&> 68

ANTECH
SAMPLE DATA: EPA RESIDUES

Analyst: /^ ^> _reviewer:^
JoW l(o (A ^^0'^ Identification'. ^MMj^A^ ^A^Z

Page _tf^ of t?-

^m<wdw^
t53D^.

BLANKS:

ACETONE:
Sampler l3^£>h.
Sample ID^FT7% ^ 6 ^ ^
vol mark *^

Date/time &^ /r^
Into dessicator
Vol(mls) l^U date/time

weighed
owti(g) in^Qs ^-5 w
GWt2(g) iHiAOfl ^ 7rt
GWt3(g)
GWt4(g)
GWt5(g)
GWt6(g)
Average (TU.5J/

IMPINGEKWATER:
/3wDfo.

Q^T7
^

~^Tn^

100

l^/^^O

date/time
weighed

233^155. S^t^
tl^ll^ QJ^WL

DCM:

/3W-1^^

-5^7M

(l'5b>) date/time
wei}

ii^ws^ "SSBQ,
UI3My Q-^ ^

^3L1^/

*Tare(g) IHdsS^ 5.5 IP

Net (g) ^0 ^C€>0{

/di^iSl 5-5^

- ^ac?€?i

//r.?3c/7

//M31^ ^3 \fi

M€>.00€)[

t«»«a«ir»«««*r»»»a«f'i«»<""<*a'It*f"""»a •-•••••• - ••»•••'>•••» •••»«»••«»••••••••<*• •"'•I><t"B;

FILTER: . F£LTBR:
Sampled 1^0^
Sample ID^rr^£
Filter # l6' ^ :%^
Date/time 5-s3 //^
Into dessicator

Vol(mls) date/time
weighed
&^>JW

6~^ 7^
OWtl(g) -3<630
GWt2(g) *^5^t
GW3(g)
GWKg) ^
GWt5(g)
ewt6(g)
Average ,^'051

<'Tare(g) .353? ,5- ^-/•T
Net (g) C>. ^0^.

date/time
weighed

date/time
weighed
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(03<£<a 6̂9

ANTECH
SAMPLE DATA: EPA RESIDUES
Analyst:_^-^*—^ _reviewer:
Job# /^/5t/^Q-^

HOUSE BLANKS:

Identification:

ACETONE:
Sample # 5^
Sample ID AL&A&^L^
voi mark

Date/time ^'1 /ffl
/t^'W

MPINGER WATER:

J^-
£^2 h&LmJL

/6r <3 ^3
^LM^

D

Into dessicatoj

Vol(mls) ( }DQ) date/time
weighed

GWti(g) I&L369Q

Cu^

U^LGWt2(g)
GWt3(g)
GWt4(g)
GWt5(g)
GWt6(g)
Average }Qti^^3L

cr^l^
*5^ 7P

date/time
weighed

l^M-^. 5-^^
1(/ 3.06.^ Q-Cff ~)ft ^r7j3

DCM:.
Si^^d^-

/frfiw
s--t/ nft

_^s)
ll?.73^
USS16

date/tmie

weighed
6^5^
S-(^ W

^3.^^) TTV7TS11

*Tare(g) IW.^0 5-^ IP lk^O^'5-3 ^ ilU^ I 5-5 ^

Net (g) O.gOQ^ o.oao\ 0. 0000

1n»B1|»B«|im»K«ll««»«K«B

FILTER:
Sample #
Sample ED
Filter #
Date/time
Into dessicator

Vol(mls)

FILTER: EMPTY:
1^

GWtl(g)
GWt2(g)
GWt3(g)
GWt4(g)
GWt5(g)
GWt6(g)
Average

*Tare (g)
Net (g)

date/time
weighed

date/time

weighed

£MS£^^

~^_M-

date/time
weighed

ig^zw e -5^
/^?HM<?t3 6"-6 7rt
A^LM?^^2^04
t^sm^ 5^7/>

MlM9'}

f.OT^^ l3~-3 I ^
~a0o6[
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6):D6>Q^'
70

ANTECH
SAMPLE DATA;
Analyst: /U^>
Job# tip\^^-OG

QC DATA:
Date/time S"^
Balance calibrated ^

(NTIScertwts) ^
Date/time / P
Temp/temp 70
Relative humidity (%) 2 ^

Date/time
Balamce calibrated
(NTIScertwts)

Date/time
Temp/temp
Relative humidity (%)_

RESIDUES
reviewer:

Ideafification:

s^.

£SL
^1^

6~<"
(^

^

^_
(n^

^1

page •g of t%

^^c-

5--y

7/T

7Q
^.

^L
t^

7^
^r
^-

Reaeent Tracking:

Reag^ Brand:

^̂
£

Lot # Expiration Date:

W5^_
3)PO^

A&L. L30^g/

OL.
^ 6^6^-5" 7/^
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oUisto^

ANALYTICAL BALANCE CALXBRATION FOKM

71

(tf /?-^£%>-6&

Balance name JiHzu^ ^

P<y ^ oF ^

Number 5^?ys7<^

Classification of standard weights

Date

Sl^-t^
^-^\
;-otPN
^?Hh\
5-^1^
^w^l
^w^
^-^1
^-Mfcl
^'M
^<M(.l
f-7-/6'1
n^-f^ ]
^It-fH
<H5-/^
4^-^
H-H-h

H^fc

^(^
^-AS-^

i^ib
^cff-l^

H-s^-n.
5-t-^

S^i^
5-3-^
M-f<o
9-(y-^
t?-^-r^
sr"^
^-f^

0.500 g
£>*OW^

^ iW>^.
0.iOCO\-
D. ^^)-
0. {OW\
A<9W>i
a\ooi>)
^jca>i

10. tW^
\a'\ooo^
\D. 1001 a.
[a iw^r-
\0. \ooo^
\0. \€)D^
\0. i00^-
\0.\€^^
0. ,001^

\0-1^
^.t(Wj
^c?cx!>t

|c^cm^.
lo.tc^o,
O.iocc^.
io./c^
\0.fC€>^.
to. \oofp^
p.iooo^
[o.cw^
P-lCOO-z.
b' i^co^.
p. ^f^.
\a. f€>a^5

1,0000 g

/. oco/^
ACOO/^
hOOC^i^.
{. OC€>i ^
/ ooc^a^

i.woi^.
.LCtO^-
,^0000\'

\.aoc>\^
\^oaco^.
|l.0&0t^
t.C^C^C^.
1.000^.

i.a^D^-
/, ow^

;/.occ^i-
/.oco/^-

\^aoa^.

|/^A>^
!/. oco{^
A 0€W>^.

[L<?C3E»c,.
}.OCOi^-

\f'00t>{^ .
|/.(A^)0^
\(,OC^\^-f

t. aooc^'
/.OO&Ooi.

|f. 0000^
|/.6ca<^
[f-OCQi^.
/• 0<^f.

10,0000 g 50.0000 g

u T

100.0000 g
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Eatablished 1974

Antech Lab
501 N.E. Thompson Mill Rd.
Corbett, OR 97019

QUALITY CONTROL SERVICES
LABORATORY EQUIPMENT • SALES • SERVICE • CALIBRATION • REPAIRS

2340 SE 11THAve. Portland, Oregon 97214 • Box 14831 Portland, Oregon 97293
(503)236-2712 • FAX (503) 235-2535 • www.qc-services.com

Report Number: AN TLO 1505 05744160322

A2LA ACCREDITED
CERTIFICATE OF CAUBRATION WITH DATA

fi^
fACCREDITEDl

Calibratlm Services
Certificate Number: 1550.01

Laboratory code: 115953

Item

Balance

Units

g

Make

Sartorius

Readability
0.0001

INSTRUMENT
Model

BP210S

SOP
QC012

INFORMATION
Serial Number

50505744

Ca) Date
3/22/16

Customer ID
N/A

Last Cat Date
3/24/15

Location

Lab

Cal Due Date
3/2017

FUNCTIONAL CHECKS
ECCENTRICITY

Test Wt: Tol:
100 0.0003

As-Fouud;

Pass: ^E Fail: D

As-Left:

Pass: S Fail: D

LINEARITY
Test Wt: Tol:

50x4 0.0002

As-Found:

Pass: 0 Fail: D

A^-Left:

Pass: 0 Fail: D

STANDARD DEVIATION
Test Wt: To):

100 0.0001

1.100.0003 5.100.0004 9.100.0003
2.100.0005 6.100.0002 10.100.0002
3.100.0004 7.1 00.0003 Result
4.100.0003 8.100.0002 0.00009

ENVIRONMENTAL
CONDITIONS

a 0 a
Good Fair Poor

Temperature: 2 U°C

Standard

200
100
50

10
1

0.1

A2LA ACCREDITED SECTION
As-Found

200.0009

100.0006

50.0003

10.0002

1.0000

0.1000

OF REPORT
As-Left

200.0006

100.0003

50.0002

10.0000

1.0000

0.1000

Expanded Uncertainty
0.00023

0.00023

0.00023

0.00022

0.00022
0.00022

CAUBRATION STANDARDS
Item

Weight Set

Make
Rice Lake

Model
20 kg to Img

Serial Number
2831W

Gal Date
12/8/15

Cal Due Date
12/2016

NIST ID
20152429

Permanent Information Concerning this Equipment:

Unit needs software repair for linearity and repeatabiUty.

Comments/lnfo Concerning this Calibration:

Report prepared/reviewed byi )̂.l^\3-C.C^^cCA^cs Date:3-^ 1,1fc
1..^"^ /

Tech n icia nU. Colact^io / <'
^' . / ....^'...^^

Signatiire^'—^^ £-
THIS CERTIFICATE SHALL NOT BE REPRODUCED WITHOUT THE APPROVAL OF QUALITY C:Q^RQL SERVICES, WC._

Theuncertainty is calculated according to the ISO Guide lo the Expression rf Uncertainty in Measurement and includes4t>e uncertainty of standards used combmed with
Ithe observed standard deviation and readability cS the unit under test. The uncertainty is expanded with a k factor rf 2 for w. approximate 95% level of confidence.
[inslmments listed above were calibrated using standards traceable to the Nationa] institute of Standards and Technology (NIST). Calibration data reftect results at the time
land location of calibratkm. Calibration data should be reviewed to insure that the instrument is perfoiming to its required accuracy. Calibrations comply with ISO/fEC

|1?025 and ANSI/Z540-1-1994 quality standards-

PTTD:ANTL01
Member: National Conference of Standards Laboratories an SPRING 16-5702



MONTROSE
A.IR QJJALITY 5ER.VICES

Client:

QJJALITY

^>(A\ ^su^.. _C^.i^^

Particuiate Mattei Jhain of Custody

Page:

i(j' /d y oo-o^

of

Laboratory: Antech
501 N.E. Thompson Mill Road
Corbett, Oregon 97019

S-7^^ ; . , ,/.

Montrose Job No ^^H^TS^ Field Personnel J^ / cv sA /^ ^

Antech Job No. Office Personnel

Front P^c&'^a

Rinse
Back 'Aco.Kv-p..

Rinse
Impinger

H20
Filter - Front

CPM
Cont. 1

CPM
Cont. 2

CPM
Cont. 3

METHOD: specify>> EPA 202 EPA 202 E PA 202

Source Run # Test Date
'—f I

\ ~( v^~,\^-^ \ ^,77
'; ( -(-.

'.-s H /?J^..

—r o/rr ^ /^'7
-1\1^.

^ :^/?^

Blanks -\ /fJ^

Field Train Recovery
Field Train Proof

^ Return Sampies to Montrose ASAP for Further Analysis?
;0
N0
s
S Relinquished by:.
" - ~ L

//
//

RUSH ^
Normal

Notes: •3^ +-.+-^ -s-<^.a^.^. ^ico<<^. 1&.c/$^'

/ 'y/

2] Received by:,m ••—•----/••

^
0

^ ^?^-

// / //^/ .^ Datemme 5/Z;)^ )\Z5 Relinquished by:, Dafe/Timje

^e^-/ Date/Time ^ ^:^
Received by: _Date/Time

ill To; i^LJ Horizon Engineering, LLC
13585 NEWhitaker Way
Portiand. OR 97230

Q AmTesf Air Quality
4150'B'Place NW, Suite 106

Auburn, WA 98001
Phone: 253.480.3800

[_] The Avogadro Group
2825 Verne Roberts Circle

Antioch,CA 94509

Q The Avogadro Group
13585 NEWhitaker Way
Portiand, OR 97230

[_] Montrose Air Quality Services

11327 E. Montgomery Bay #1
Spokane Valley, WA 99206 -^

Q Montrose Air Quality Services Q Other
2285 Deerfield Lane
Helena, MT 89601
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LABORATORY REPORT

May 18,2016

Jason French
Horizon Engineering, LLC
4150 'B' Place Northwest, Suite 106
Auburn, WA 98001

RE: Bullseye Glass / 5702

Dear Jason:

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

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

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

Respectfully submitted,

ALS I Environmental

f^/^w&eei
By Kata Agullera at 10:31 am, Way IS, 1016

Kate Aguilera
Project Manager

HORIZON ENGINEERING 16-5702
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Client: Horizon Engineering, LLC Service Request No: Pl 602318
Project: Bullseye Glass / 5702

CASE NARRATIVE

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

Ethane and Propane Analysis

The samples were analyzed per modified EPA Method TO-3 for ethane and propane using a gas
chromatograph equipped with a flame ionization detector (FID). This procedure is described in
laboratory SOP VOA-T03C1C6. This method is included on the laboratory's DoD-ELAP scope of
accreditation, however it is not part of the NELAP or AIHA-LAP accreditation.

Fixed Gases Analysis

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

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

Use of ALS Environmental (ALS)'s Name. Client shall not use ALS's name or trademark in any marketing or reporting
materials, press releases or in any other manner ( Mcsterials") whatsoever and shall not attnbute to ALS any test result,
tolefance. or specification derived from ALS's ciata ("Attrihution") without ALS's prior written consent, which may be withheld
by ALS for any reason in its sole discretion. To request ALS's consent, Client shall provide copies of the proposed Materials
or Attnbution and describe in writing Client's proposed use of such Materials or Attnhution. IfALS has not provided written
approval of the Materials or Attnbution within ten (10) days of receipt from Client, Client's request to use ALS's name or
trademark in any Materials or Attnbution shall be deemed denied. ALS may, in its discretion, reasonably charge Clie-nt for
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS's
name or trademark may cause ALS to incur irreparable harm for which the recov&ry of money damages will be inadequate.
AccorcSingly, Client acknowledges and agrees that a violation shall Justify preliminary injunctive relief. For questions contact
the laboratory.

HORIZON ENGINEERING 16-5702
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ALS Environmental - Simi Valley

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS

Agency

AIHA

Arizona DHS

DoD ELAP

Florida DOH
(NELAP)

Maine DHHS

Minnesota DOH
(NELAP)
Newjersey DEP
(NELAP)
New York DOH
(NELAP)
Oregon PHD
(NELAP)

Pennsylvania DEP

Texas CEQ
(NELAP)
Utah DOH
(NELAP)

Washington DOE

Web Site

httD://www.aihaaccreditedlabs.ora

httD://www.azdhs.QOV/lab/l[cense/env.htm

http://www.Dilabs.com/search-accredited-labs

http://www.doh.state,fl.us/lab/EnvLabCert/WaterCert.htm

httD://www.maine.aov/dhhs/mecdc/environmentat-health/water/dwD-
services/labcert/labcerthtm

,http://www.health.state.mn.us/accreditation

http://www.ni.aov/dep/oaa/

httD://www.wadsworth.ora/labcert/eiap/eiaD.html

httD://public.health.oreaon.aov/LaboratorvServices/EnvironmentalLaborat
orvAccreditatio n /Paaes/index.aspx

httD://www,depweb.state.pa.us/labs

http://www.tcea.texas.aov/field/Qa/env_lab_accreditation.html

http://www.health.utah.aov/lab/iabimp/certification/index.html

http:7/www.ecv.wa.aov/proQram5/eaD/labs/lab-accreditation.html

Number

101661

AZ0694

L1 5-398

E871020

2014025

977273

CA009

11221

4068-003

68-03307
(Registration)
T1 04704413-

15-6

CA01627201
5-5

C946

Analyses were performed according to our laboratory's NELAP and DoD-ELAP approved quality assurance
program. A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the
certifications section at www.alsatobal.com, or at the accreditation body's website.

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

HORIZON ENGINEERING 16-5702
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Client .Sample ID

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
Client:
Project ID:

Date Received:

Time Received:

Horizon Engineering, LLC

Bullseye Glass / 5702

5/4/2016
09:35

Service Request: P1602318

Lab Code
Pl 602318-001

P160231S-OQ2

P1602318-003

P1602318-004

Pl 602318-005

PJ602318-006

Pl 602318-007

P1602318-008

Pl 602318-009

P160231S-010

P1602318-011

Pl 602318-012

Pl 602318-013

Pl 602318-014

Pl 602318-015

P1602318-016

P1602318-017

P1602318-018

Matrix
Air

Air

Air

Air

Air

Air

Air

Air

Air

Aif

Air

Air

Air

Air

Air

Air

Air

AL-

Date

Collected
4/27/2016

• .4/27/2016

4/27/2016

4/27/2016

4/27/2016

4/27/2016 '

4/27/2016

:. 4/28/2016

4/28/2016

4/28/2016

4/28/2016

4/28/2016

4/28/2016

. 4/2.9/2016

4/29/2016

• 4/29/2016

4/29/2016

4/29/2016

Time

Collected
00:00

: 00:00

00:00

00:00

00:00

00:00

00:00

.'00:00

00:00

00:00

00;00

00:00

00:00

00:00 .

00:00

-00:00 •

00:00

00:00

bp
vS~

ffi
+̂
0

u
u
"s
u
ŵ

j
.0

s
<-ri

0
E-

&p
as
m
u
"i
0
'0
x
&-

"ct
(D

•̂V
.0

s
u
m

1-A

1-B.

1-C

1-D

1-E

1-F

1-G

2-A

2-B

2-C

2-D

2-E.

2-F

3-A

3-B

3-C

3-D

3-E

x

x .

x
x
x
x
x
X-

x
x
x
x
x

x
x
X'

x
x

x

X
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x

HORIZON ENGINEERING 16-5702



Air - Chain of Custody Record & Analytical Service Request
2655 Park Center Drive, Suite A

Sim] Valley, California 93065
Phone <805) 526-7161

Fax (805) S26-7270

Page. .of_

Company Name & Address (Reporting .in'fonmation)

~T^o<vv^ -R^tf^e^ ^o^2x>^ ^t^tft«.e^i

(^^ ca& I>^1^ P^L^T^

'-ic^

Project Manager. ' ^_

<_SoffS(Oc\ Y- r eCiC.1^

Phone

AQS-ZS^-^0
Fax

SOa>-Z.S^o5^
Email Address for R&sult Reporting

+ r^t^es <^ ^^rt(-f<?se-^-(\V/COfQ

Client Sample ID Laboratory
ID Number

Date
Collected

Time
Collected

Requested Turnaround Time in Business Days ^Surcharges) piea^e^cir^e-.^,

1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%)^LO Day-Stand^rd
^^WNtC.

Project Name

Project Number

6<AVseiy_ C^W>S

S"?o^
P.O, # / Billing Information

^€^5 .t^ ^^it*^e^ "ysj^>
•Pb^&^ 0^. ^/ -^Q

Sampl&r (Print S Sign),^^~y-^^OM~e»_MkWuon
Canister ID

(Bar cods#-
AC, SC, etc.)

Flow Conl rosier ID
(Barc&de #-

FC#)

Canister
Start Pressure

"Hg

^ Canister
End Pressure

"Hg/psig
Sample
Volume

:ALS Project No.

1a±S Contact:
p 1^231 j

Analysis Method

• 2>C

Comments
e.g. Actual

Presen/ative or

specific instructions

\ f^-A ^[T7_ k.r?b ^
2-F\-T=? ^Zf. x ^^^ ^ >v4^e(

-5 h-^- ^M 'o_r......^l^f-d f^ I
_CLA / *

7T
^H4 ^t^ f

c^' (f3C\! ^.

T
0
73
N
0
z
m
z
0
2:
m
m
v
•z.

0
01
01
-^1

QN)

Report Tier Levels - please select
Tier I - Results (Default If nol spec(fied)_^. Tier HE (Results + QC & Caiibrati&n Summaries)

ts -fc^C Summaraes) 3< Tier EV (Data Validation Package) 1 0% Surcharge

vEDD required-'.Yes / No

Type:_^ Units:.
Chain of Custody Seal; (Circte)
INTACT BROKEN ASSENT

Project Requirements
(MRLs, QAPP)

Relinqui?KSd^9: (SlflnatO^ Date.

'SlzM
Time:

j2£0
Received by: (Signature) fetest^

Ralinquished by: (Sigfiature) Date; Time: Received by; {S[ ^ime: Cooler/Blank
Temperature
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ALS Environmental
Sample Acceptance Check Form

Client: Horizon Engineering, LLC Work order: P 1602318

Project: Bullseye Glass / 5702

Sample(s) received on: 5/4/16 Date opened: 5/4/16 by: KKELPE

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

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

1 Were sample containers properly marked with client sample ID?

2 Did sample containers arrive in good condition?

3 Were chain-of-custody papers used and filled out?

4 Did sample container labels and/or tags agree with custody papers?

5 Was sample volume received adequate for analysis?

6 Are samples within specified holding times?

7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?

Ves No

a E
D [3
[E3 D
D [x]
[Kl D
a tx]
D D

TN/A

a
D
a
D
D
D
IK1

10

11

Were custody seals on outside ofcooler/Box/Container? D [E] D

Location of seal(s)? Sealing Lid? D d [x3

Were signature and date included? D D [HI

Were seals intact? d D [x]

Do containers have appropriate preservation, according to method/SOP or Client specified information? D D \S

Is there a client indication that the submitted samples are pH preserved? D D [Kl

Were VGA vials checked for presence/absence of ah- bubbles? D D EE3

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? D D [x]

Tubes: Are the tubes capped and Intact? |_j D [x]

Badges: Are the badges properly capped aud intact? d D [x]

Are dual bed badges separated and individually capped and intact? D D [El

BSIIiilffiH ^li^^gl^^ll^l^^tittj^iin^^
;^i$S?r^-^'^®fi^;^^i81111^iiyElilil lialii

li^^l; S^if^^i^lis^lslllS
irhSiSsS;

Iiilll§[liliiii
IIIHIIIIIIIs^.

Bit SllllsNlllltljlisli^ii^lilMjE^
WfciS^a^li

PI602318-001.01 5.0LTedlarBag

P1602318-002.01 5.0LTedlarBag

IP1602318-003.0I 5.0LTedlarBag

P1602318-004.01 5.0LTedlarBag

P1602318-005.01 5.0LTedIarBas

P1602318-006.01 S.OLTedlarBag

P1602318-007.01 5.0LTedlarBag

P1602318-008.01 5.0LTedlarBag

P1602318-009.01 5.0LTediarBag

P1602318-010.01 5.0LTedlarBaa

P1602318-011.01 S.OLTedlarBag

P1602318-012.01 5.0LTed1arBag

P1602318-013.01 5-OLTedlarBag

P1602318-014.01 5.0LTedlarBag

P1602318-015.01 5,OLTedlarBag

Explain any discrepancies: (include lab sample ID numbers):

Chain of Custody is missing time collected

ALL SAM
RSK- MEEPP, HCL (pH<2); RSK - C02, (pH 5-8); SulFur (pH>4)
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Client; Horizon Engineering, LLC

ALS Environmental
Sample Acceptance Check Form

Work order: P1602318
Project: Bullseye Glass / 5702

Sample(s) received on:

;i^Lia1bt^^»Ic^g^^^

P1602318-016.01
P1602318-017.01

P1602318-018.01

5/4/16

^=;^(^0)aJ£ajtii^r;i:,'Xi ^

;^^es&rij[^n^^}..j

5.0LTedlarBag

5.0LTedIarBag

>,OLTedlarBag

^il^uiri&ll^1
'^•^"-

Explain any discrepancies: (include lab sample ID numbers):

Date opened:

^I'OR^ei^ecl ^

H38S81
^^[[jusfed;

IS^ii

5/4/16 by: KKELPE

^a£H|a|isj|i||
^iese]ttc;e/^tise^).|

^^^^;R^e]iJEi^;;P:n?^^i^^

^.^||<;^^|^So]nii]^BJ^^g^^||^

RSK - MEEPP, HCL (pH<2); RSK - C02, (pH 5-8); Sut&ir (pH>4)
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 1-A
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-001

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890IVGC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result
%, v/v

21.7

77.2

ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data

Qualifier

7782-44-7

7727-37-9
630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 =• Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

85

Client: Horizon Engineering, LLC

Client Sample ID: 1"B

Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-002

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890H/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Dale Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed; 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

2L5
76.9

ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data

Qualifier
7782-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 - Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC
Client Sample ID: 1-C
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-003

Test Code:

Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890U/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.3

76.7

ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data
Qualifier

7782-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding time.
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Client:
Client Sample ID:
Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
1-D

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample TD: P1602318-004

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3 C Modified
HP5890H/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ro3(s)

CAS# Compound Result

%, v/v

21.4

76.8

ND
1.81

MRL
%, v/v

0.10

0.10

0.10

0.10

Data

Qualifier
7782-44-7

7727-37-9
630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 ^ Sample was received and analyzed past holdmg time.
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RESULTS OF ANALYSTS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 1-E
Client Project ID: BuUseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-005

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890II/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.6

77.3

ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data

Qualifier
7782-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding time.
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Client:
Clieuf Sample ID:
Client Project ID:

RESULTS OF ANALYSIS

Page I of 1

Horizon Engineering, LLC
1-F

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-006

Test Code:
Instmment ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890 H/GCl/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/27/16

Dale Received: 5/4/16

Date Analyzed: 5/4/16

Volwne(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.6

77.3

ND
1.11

MRL
% v/v

0.10

0.10

0.10

0.10

Data

Qualifier
7782-44-7
7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 1-G
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-007

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890H/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result
%, v/v

21.7

77.4

ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data
Qualifier

7782-44-7
7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 == Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC
Client Sample ID: 2-A

Client Project ID: BuUseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-008

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890II/GCI/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

GAS # Compound Result

%, v/v

21.3

76.5

ND
2.11

MRL
%, v/v

0.10

0.10

0.10

0.10

Data
Qualifier

7782-44-7

7727-37-9
630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 ^ Sample was received and analyzed past holding time.

HORIZON ENGINEERING 16-5702



ALS ENVIRONMENTAL
92

RESULTS OF ANALYSIS
Page 1 of 1

Client: Horizon Eugineering, LLC
CUent Sample ID: 2-B

Client Project ID: Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-009

Test Code:

Instrument ID:

Analyst:
Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890II/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.5

77.0

ND

MRL
% v/v
0.10

0.10

0.10

0.10

Data

Qualifier
7782-44-7
7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 ~= Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC
Client Sample ID: 2-C
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS SampleFD: P1602318-010

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890H/GC1/TCD
Wade Henton

5-OLTedIarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.4

76.7
ND

1.80

MRL
% v/v

0.10
0.10

0.10

0.10

Data
Qualifier

7782-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding time.
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RESULTS OP ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 2-D
Client Proj ect ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-011

Test Code:

Instrument TD;

Analyst:

Sample Type:
Test Notes:

ERA Method 3C Modified
HP5890H/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.6

77.2

ND
1.23

MRL
%, v/v

0.10

0.10

0.10

0.10

Data
Qualifier

7782-44-7

7727-37-9
630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 - Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 2-E
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P16023I8
ALS Sample ID: P1602318-012

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3 C Modified
HP5890U/GC1/TCD
Wade Henlon

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.6

77.2

ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data

Qualifier
7782-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS
Page 1 of 1
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Client: Horizon Engineering, LLC
Client Sample ID: 2-F

Client Project ID: Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-013

Test Code:

Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890H/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.7

77.4

ND

MRL
% v/v
0.10

0.10

0.10

0.10

Data

Qualifier
77S2-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding tkae.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 3-A
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-014

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890 1I/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result
%, v/v

21.4

76.7
ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data
Qualifier

7782-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 =: Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS
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Client: Horizon Engineering, LLC

Client Sample ID: 3-B

Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-015

Test Code:

Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890H/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result
%, v/v

22.0

77.9

ND
ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data
Qualifier

7782-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

* ^ The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.

H3 - Sample was received and analyzed past holding time.
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RESULTS OF ANALYSTS

Page I of 1

Client: Horizon Engineering, LLC

Client Sample ID: 3-C
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-016

Test Code:
Instrument ID:

Analyst:

Sample Type:

Test Notes:

EPA Method 3C Modified
HP5890H/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

22.0

77.7

ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data
Qualifier

7782-44-7

7727-37-9
630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS
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Client: Horizon Engineering, LLC
Client Sample ID: 3-D
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-017

Test Code:
Instrument ID:

Analyst:

Sample Type;
Test Notes:

EPA Method 3C Modified
HP5890H/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

GAS # Compound Result

%, v/v

21.4

77.0

ND
1.50

MRL
% v/v
0.10

0.10

0.10

0.10

Data
QuaUfier

7782-44-7

7727-37-9
630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 3-E
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-018

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890U/GC1/TCD
Wade Henton

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16
Date Analyzed: 5/4/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

21.5

77.1

ND
1.2

MRL
% v/v
0.10

0.10

0.10

0.10

Data

Qualifier
7782-44-7
7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen

Carbon Monoxide

Carbon Dioxide

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

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

H3 = Sample was received and analyzed past holding time.
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Client:
Client Sample ID:
Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
Method Blank

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P160504-MB

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890II/GC1/TCD
Wade Henton

5.0LTedlarBag

Date Collected: NA

Date Received: NA
Date Analyzed: 5/04/16

Volume(s) Analyzed: 0.10 ml(s)

CAS# Compound Result

%, v/v

ND
ND
ND
ND

MRL
%, v/v

0.10

0.10

0.10

0.10

Data

Qualifier
7782-44-7

7727-37-9

630-08-0

124-38-9

Oxygen*

Nitrogen
Carbon Monoxide

Carbon Dioxide

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

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

Client Sample ID:

CUent Project ID:

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Horizon Engineering, LLC

Lab Control Sample
BuMseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P160504-LCS

Test Code:
Instrument ID:

Analyst:

Sample Type:
Test Notes:

EPA Method 3C Modified
HP5890II/GC1/TCD
Wade Henton

5.0LTedlarBag

Date Collected: NA

Date Received: NA
Date Analyzed: 5/04/16

Volume(s) Analyzed: NA ml(s)

CAS# Compound Spike Amount

ppmV
Result

ppmV

% Recovery

ALS
Acceptance

Limits
Data

Qualifier
7782-44-7

7727-37-9
630-08-0

124-38-9

Oxygen*

Nitrogen

Carbon Monoxide

Carbon Dioxide

25,000

50,000

50,000

50,000

26,500

52,200

53,000
51,600

106
104
106
103

84-121

88-122

87-118

84-117

The oxygen result may include argon due to coelution. Ambient air includes 0.93% argon.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 1-A
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-001

Test Code:
Instrument ID:

Analyst:
Sampling Media:

Test Notes:

EPA TO-3 Modified
HP5890 II/GC8/FID
Adam McAfee

5.0LTedlarBag

H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 1.0 ml(s)

Compound

Mlethane

Ethane

Propane

Result

ppmV
3.8

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifler

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

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

H3 == Sample was received and analyzed past holding time.
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Client:
Client Sample ID:
Client Project ID:

RESULTS OF ANALYSTS

Page 1 of 1

Horizon Engineering, LLC
1-B

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-002

Test Code:

Instrument ID:

Analyst:

Sampling Media:
Test Notes:

ERA TO-3 Modified

HP5890H/GC8/FID
Adam McAfee

5.0 L Tedlar Bag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 1.0 ml(s)

Methane

Ethane
Propane

Result

ppmV
5.3

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

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

H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

106

Client: Horizon Engineering, LLC

Client Sample ID: 1-C
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: Pl 602318-003

Test Code:
Instrument ID:

Analyst:

Sampling Media:

Test Notes:

EPA TO-3 Modified

HP5890U/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 1.0 ml(s)

Compound

Methane

Ethane
Propane

Result

ppmV
5.5

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

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

H3 = Sample was received and analyzed past holding time.
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Client:
Client Sample ID:

Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
1-D

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-004

Test Code:
Instrument ID:

Analyst:

Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890 U/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 1.0 ml(s)

Methane

Ethane
Propane

Result

ppmV
6.0

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSTS

Page 1 of 1

Client: Horizon Engineering, LLC
Client Sample ID: 1-E

Client Project ID: Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-005

Test Code:

Instrument ID:

Analyst:
Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890 II/GC8/FID
Adam. McAfee

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 1.0 ml(s)

Methane
Ethane

Propane

Result

ppmV
6.6

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data

Qualifier

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

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

H3 ^ Sample was received and analyzed past holding time.
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Client:
Client Sample ID:
CUent Project ID:

RBSULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
1-F

Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-006

Test Code:
Instrument ID:

Analyst:

Sampling Media:
Test Notes:

EPA TO-3 Modified

HP5890 II/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/4/16

Volume(s) Analyzed: 1.0 ml(s)

Compound

Methane

Ethane

Propane

Result

ppmV
4.6

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

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

H3 = Sample was received and analyzed past holding time.
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Client:
Client Sample ID:
Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
1-G

BuUseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-007

Test Code:
Instrument ID:

Analyst:
Sampling Media:

Test Notes:

EPA TO-3 Modified
HP5890 II/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/27/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

NIethane

Ethane

Propane

Result

ppmV
3.7

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data

Qualifier

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

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 =- Sample was received and analyzed past holding time.
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Client:
Client Sample ID:
Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
2-A

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-008

Test Code:
Instrument ID:

Analyst:

Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890 II/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

Methane

Ethane
Propane

Result

ppmV
4.2

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
QuaUfier

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

MRL ~= Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 == Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS
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Client: Horizon Engineering, LLC

Client Sample ID: 2-B

Client Project ID: Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-009

Test Code:

Inslrument ID:

Analyst:
Sampling Media:

Test Notes:

EPA TO-3 Modified

HP5890H/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 m1(s)

Methane

Ethane

Propane

Result

ppmV
4.6

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 - Sample was received and analyzed past holding time.
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Client:
Client Sample ID:
Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
2-C

Bullseye Glass ,5702
ALS Project ID: P1602318
ALS Sample ID: P16023I8-010

Test Code:
Instrument ID:

Analyst:
Sampling Media:
Test Notes:

ERA TO-3 Modified

HP5890II/GC8/FID
Adam McAfee

5.0 L Tedlar Bag

H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: I.Oml(s)

Methane

Ethane
Propane

Result

ppmV
5.7

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
QuaUfier

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

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 2-D
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-011

Test Code:
Instrument ID:

Analyst:
Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890II/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/28/16
Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

Methane

Ethane

Propane

Result

ppmV
4.7

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

MRL := Method Reporting Limit - The mimmum quantity of a target analyte that can be confidently determined by the referenced method.
H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC
CUent Sample ID: 2-E
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-012

Test Code:
Instmment ID:

Analyst:
Sampling Media:
Test Notes:

EPA TO-3 Modified

HP5890 II/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

Methane

Ethane

Propane

Result

ppmV
4.2

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data

Qualifier

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

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

H3 = Sample was received and analyzed past holding time.
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Client:
Client Sample ID:
Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
2-F

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P1602318-013

Test Code:
Instrument ID:

Analyst:

Sampling Media:
Test Notes:

EPATO-3 Modified
HP5890II/GC8/FJD
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/28/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

Methane
Ethane

Propane

Result

ppmV
4.0

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifiei-

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

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

H3 = Sample was received and analyzed past holding tune.
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RESULTS OF ANALYSIS

Page 1 of ]

Client: Horizon Engineering, LLC

Client Sample ID: 3-A
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P16023I8-014

Test Code:
Instrument ID:

Analyst:

Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890II/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

Compound

Methane

Ethane
Propane

Result

ppmV
4.3

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data

Qualifier

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

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

H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Horizon Engineering, LLC

Client Sample ID: 3-B
Client Project ID: BuUseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-015

Test Code:
Instrument ID:

Analyst:
Sampling Media:
Test Notes:

EPA TO-3 Modified

HP589011/GC8/FID
Adam McAfee

5.0LTedlarBag

H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

Methane

Ethane
Propane

Result

ppmV
2.7

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 =- Sample was received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page I of 1

Client: Horizon Engineering, LLC
Client Sample ID: 3-C
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-016

Test Code:
Instrument ID:

Analyst:

Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890II/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: l.Oml(s)

Methane

Ethane
Propane

Result

ppmV
3.0

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 -^ Sample was received and analyzed past holding time.
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Client:
Client Sample U):
Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC
3-D

Bultseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: Pl 602318-017

Test Code:
Instrument ID:

Analyst;
Sampling Media:

Test Notes:

EPA TO-3 Modified
HP5890II/GC8/FID
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

Methane

Ethane
Propane

Result

ppmV
4.0

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data

Qualifier

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

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

H3 = Sample was received and analyzed past holding time.
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RESULTS OF ANALYSTS
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Client: Horizon Engineering, LLC

Client Sample ID: 3-E
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P1602318-018

Test Code:
Instrument ID:

Analyst:
Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890U/GC8/FLD
Adam McAfee

5.0LTedlarBag
H3

Date Collected: 4/29/16

Date Received: 5/4/16

Date Analyzed: 5/5/16

Volume(s) Analyzed: 1.0 ml(s)

Compound

Methane

Ethane

Propane

Result

ppmV
3.8

ND
ND

MRL
ppmV
0.50

0.50

0.50

Data

Qualifier

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

MRL ^ Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
H3 - Sample was .received and analyzed past holding time.
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RESULTS OF ANALYSIS

Page 1 of 1

Client:
Client Sample ID:

Client Project ID:

Horizon Engineering, LLC
Method Blank

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P160504-MB

Test Code:

Instrument ID:

Analyst:
Sampling Media:
Test Notes:

EPATO-3 Modified

HP5890H/GC8/FID
Adam McAfee

5.0LTedlarBag

Date Collected: NA

Date Received: NA

Date Analyzed: 5/04/16

Volume(s) Analyzed: 1.0 ml(s)

Compound

Methane

Ethane
Propane

Result

ppmV
ND
ND
ND

MRL
ppmV
0.50

0.50

0.50

Data

Qualifier

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

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

Client Project ID:

RESULTS OF ANALYSIS

Page 1 of 1

Horizon Engineering, LLC

Method Blank

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P160505-MB

Test Code:

Instrument ID:

Analyst:
Sampling Media:
Test Notes:

EPA TO-3 Modified

HP5S90II/GC8/FTD
Adam McAfee

5.0LTedlarBag

Date Collected: NA

Date Received: NA

Date Analyzed: 5/05/16

Volume(s) Analyzed: 1.0 ml(s)

Compound

Methane

Ethane
Propane

Result

ppmV
ND
ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

MRL = Method Reporting Lknit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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RESULTS OF ANALYSIS
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Client: Horizon Engineering, LLC

Client Sample ID: Method Blank
Client Project ID: Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P160505-MB

Test Code:

Instrument ID:

Ajtialyst:

Sampling Media:

Test Notes:

EPA TO-3 Modified
HP5890 U/GC8/FID
Adam McAfee

5.0LTedlarBag

Date Collected: NA

Date Received: NA
Date Analyzed: 5/05/16

Volume(s) Analyzed: 1.0 ml(s)

Methane

Ethane

Propane

Result

ppmV

ND
ND
ND

MRL
ppmV
0.50

0.50

0.50

Data
Qualifier

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

MRL - Method Reporting Limit - The minimum, quantity of a target analyte that can be confidently determined by the referenced method.
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Client:
Client Sample ID:
CUent Project ID:

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Horizon Engineering, LLC

Lab Control Sample

Bullseye Glass / 5702
ALS Project ID: P1602318
ALS Sample ID: P160504-LCS

Test Code:
Instrument ID:

Analyst:

Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890U/GC8/FID
Adam McAfee

5.0LTedIarBag

Date Collected: NA
Date Received: NA

Date Analyzed: 5/04/16

Volume(s) Analyzed: NA ml(s)

ALS

Methane

Ethane

Propane

Spike Amount

ppmV
1,020

1,010
1,010

Result

ppmV
1,010

1,040

1,100

% Recovery

99
103
109

Acceptance

Limits
83-107

77-111

78-110

Data

QuaHfier
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Client:
Client Sample ID:
Client Project ID:

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Horizon Engineering, LLC

Lab Control Sample
Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P160505-LCS

Test Code:
Instrument ID:

Analyst:
Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890 I1/GC8/FID
Adam McAfee

5.0LTedlarBag

Date Collected: NA

Date Received: NA
Date Analyzed: 5/05/16

Volume(s) Analyzed: NA ml(s)

ALS
Compound

Methane

Ethane

Propane

Spike Amount

ppmV
1,020

1,010

1,010

Result

ppmV
945
974

1,020

% Recovery

93
96

101

Acceptance

Limits
83-107

77-111

78-110

Data
Qualifier
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Client:
Client Sample ID:
Client Project ID:

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Horizon Engineering, LLC

Lab Control Sample
Bullseye Glass / 5702

ALS Project ID: P1602318
ALS Sample ID: P160505-LCS

Test Code:
Instrument ID:

Analyst:
Sampling Media:
Test Notes:

EPA TO-3 Modified
HP5890 II/GC8/FID
Adam McAfee

5.0LTedlarBag

Date Collected: NA

Date Received: NA

Date Analyzed: 5/05/16

Volume(s) Analyzed: NA ml(s)

Compouud Spike Amount

ppmV
Result

ppmV
% Recovery

ALS
Acceptance

Limits

Data

Qualifier
Methane
Ethane

Propane

1,020

1,010

1,010

1,010

1,040

1,090

99
103
108

83-107

77-111

78-110

HORIZON ENGINEERING 16-5702
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Traverse Point Locations

BULLSEYE
GLASS FURNACE T7-OUTLET
PORTLAND OR

4/26-4/292016
PT,BSJH,MV,?

mew
EAST

Outer Circumference

Wall thickness

INSTDEofFARWALL
to OUTSroE ofNipple

D^SIDE of NEAR WALL
to OUTSIDE ofNipple

to OUTSIDE ofNipple
DOWNstream Disturb

UPstream Disturb
Inner Diameter

Area

DOWNstream Ratio
UPstream Ratio

Minknum #Pts (Particulate )
Mmimum #Pts/Diameter

Co
t

F

N

A
B
Ds
As
A/Ds
B/Ds

Minimum #Pts CNON-Particulate)

Minimum #Pts/Diameter
Actual Points per Diameter

Trav

Pt
#No

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

Fract

StkID

_?_

2.

6.

11.

.13%

.70%

.81%

17.73%
25.

35.

.00%

.57%

64.43%
75..00%

82.27%
88.

93.

97.

.19%

.30%

.87%

in

in

in

in

in

in

m
in

sqin

Stack

ID
(Ps)

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

Actual
Points
(Dsxf)

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

14.13

1.625

57.0

39.5
12.5

122.7

4.56
3.16

24
12
16
8

12

0.3

0.8

1.5

2.2

3.1

4.4

8.1

9.4

10.3
11.0

11.7
12.2

A

Nearest

8ths

(TP)

0.25

0.875
1.5

2.25

3.125
4.5

8
9.375
10.25

11
11.625

12.25

K Down StreamCT
^

F

Flow

Up Stream

Adjusted
Points

(TP)

0.5

0.875
1.5

2.25
3.125

4.5

8
9.375
10.25

11
11.625

12

4^~DishiTb3nce

Port

...X//H -..[

^

^

t

Co

-Disturbance

Traverse

Pomts

(TP+N)

2.

3.

3.

6.

9.

11.

12.

.125

2.5

.125

.875
4.4.75
.125

.625

11
.875
.625

13.25

13..625

a

Traverse

Points
(TP+:

2
2
3
3
4
6
9

11



129
Traverse Point Locations

BULLSEYE
GLASS FURNACE T7-OUTLET
PORTLAND OR

4/26-4/292016
PT,BS,JH,MVJF

mew
WEST

Outer Circumference

Wall thickness

INSIDE of FAR WALL
to OUTSroE ofNipple

INSIDE of NEAR WALL
to OUTSIDE 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

JVIinimum #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
(f)

2.

6.

II.

,13%

.70%

.81%

17.73%
25.(

35.<

,00%

,57%

64.43%
75.00%
82.27%
88.

93.;
97.E

.19%

,30%
,87%

in

in

in

in

in

in

in

in

sqin

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

13.88

1.625

57.0

39.5
12.25
117.9
4.65

3.22

24
12
16

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

Sths

(TP)

0.

2.
^
3

4.:

7.

10.

A

I

0.25

.875

1.5

.125

.125

.375

.875

9.25

.125

10.75
11..375

12

^T

/,.

Down Stream

ra

\

Flow

Tp 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

7^^.
/'

Kt

^"_ p^,•Disturbance

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
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135SSNEW)itakerWay
Portland, OR 9723Q
PHone [503] 255-5050

A I R CfU A L I T Y S E RV !. C E S 2S^S Sco,.

EPA METHOD 1
TRAVERSE POINT LOCATIQNS

Client: ^A\S£^ (?-^S5 Facility Location: ^s^Ai^^^V <5R.
Source:T'~7 jf^'^t/u^St 6uJc^^" Sample Location: 12jOCip
Date: ^/A //^ initials: S^TT^

Traverse
Point
Number

1

2

3

4

5

6

7

8

9

10

11

12

Traverse Point
Location
(inches)

^'/z.

5 Ve
3^y
H3/^

_^_
C7^
ioTS
n y^-
l-i3/B

,3
i3 %

B^U^^ ?OK.^S

Duct Dimensions and Port Locations £' bJ
Inside of far wall to outside of nipple, F /^///^ /-? ^

Inside of near wall to outside of nipple, N I $^f ^

Nearest downstream disturbance, A "S^Y

Nearest upstream disturbance, B -3 y ^

Circular: Inside Diameter, F-N _I 3- ^^-

Rectangular: Width__n Depth_"

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

Number of Ports:

,zW

Duct characteristics:

Construction: <SteeUPVC Rberglas Other.

Shape: (Circular Rectangular Elliptical

Orientation: t7ertica^ Horizontal Diagonal (n- angle: _°)

Flow straighteners; Yes (N6

Stack Extension: Yes ^No

Cyclonic Flow Expected: Yes (No]

NoCyclonic Flow Measured & Documented:Q^es^

Average Null Angle <20°: Yes No N/A

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

Test port sketch or comments

Shared fiies\F[e?DataSheatsWtethQd1\Mathod1_PDX~v1.pdf

HORIZON ENGINEERING 16-5702



A!R QUALITY

135S5 NLWbftakcrWay
Portiand, ORS723D
Phone [503i255-SB50
Faic SD3} 25S-0505

•Ci jc .y^ v ii. ^-i si j' www.montTase-env.com Cyclonic Flow IVIeasurement

Run(s):
Time: \^^n

Port

X
0
72
N
0
•SL

m
z
0
^
m
m
v
z
0
01
en
~^1

0M

7W

-KT57

Ciient ^i/(fi'^C?£.r &(^~;
Source:

Sampie Location:
Pitot

^pp^^^;^,^"
E77^^^-^

m^^
Null angles measured from horizontal

Traverse

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

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

Average

Date:
Facility Location:

Operator:
Magnehelic:

•Y/.2&//6
p^-n^^/ /-5/G
BSL

^
Direction Direction

'^w

Nuli Angle
(Ap = 0)

~7T
~w
D -

^L
~n_
,9

~IL

_"̂y
~7L
JE
~c[_

/9_

-^-
~u_
2L
~JL
n

_̂a-"K
IL
7?~
~a~

~JL

of Rotation

[CWorCCW)

90° from

Null Angie
of Rotation

(CWorCCW) Ap
EXAMPLES:

« Null-angle

*****Direction of flow from right,
positive side of pitot on right*****

Near side of stack

*;fc***Direction of flow from left,

positive side of pilot on left*****

Null angle »

Direction

Nuli Angle of Rotation

CAp = 0) (CW or CCW)
~n \ ~ccw |

Direction

90° from of Rotation
Nuil Angle (CWorccw)

18 I CW

Far side of stack
Direction

Null Angle of Rotation
(Ap =0) (CWorCCW)

76 cw
Direction

90° from ofRDtation

Null Angie (CWorCCW)_
14 ccw !

Shared FII^Fietd\Da(a Stieets\Method 2\Cyctonfc Flow_PDX_v1
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Production/Process Data
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Raw Material Information

Amount of total chromium in the batch (Ibs)

Type and quantity of material being processed

Weight of finished product (Ibs)

Weight of charges during each batch (Ibs)

Batch tickets providing this information was provided to DEQ prior to testing

and no changes to the approved formulations were made. Glass formulation

information is Confidential Business information.

HORIZON ENGINEERING 16-5702



Bag House purging

Date

4/24/2016i
4/24/2016|

4/25/2016J
4/25/2016[
4/25/2016|
4/25/2016J
4/25/2016|
4/25/20161
4/26/2016|
4/26/2016i
4/26/2016[
4/26/20161
4/26/2016|
4/26/20161
4/27/20161
4/27/2016|
4/27/2016]

4/27[
4/27|
4/27|
4/28J
4/28 [
4/28|
4/28|
4/28|
4/29!

5/1)
J_/_2_i
5/2|
5/2)

Time

8:55
9:40

ll:15p
230a
SOOa
HOp
140p
515p
905p
215a
600a
130p
315p
430p
1040p
250a
1130a
1215p
335p
435p

10:40p
215a

1145am
1215pm
4:00p

9:50p
155

845 p
1200p
2:30
830p

cycle - Note: A

Oxy%
980i
707|

920 [
535|
433 f
422)
522)
977 [
807)
526|
296 [
598)
498J
978 [
295|
297|
2971
578J
294|
294|
294|
293 j
296|
574|
29l!
291[
288|
288)
561|
535|

Gas %

51E

67C

48i
28C
ZYi

23C
27C

51<
42£
27^

!S~i

314
26;
51C

154
154
15E
30C

15£
15;
155
15C

ise
29;
153
155
14C

14£
28£
42S

Purging cycles to be done in low fire

BHDP
inWC
/iagnaneli^

ire - purge

5.5/4.8

i.5/4.7

>.5/4.8

5.8/6.1

7/6.3

i.9/5.4

i.7/4.9

i.9/5.

5.7/6.1

i.8/5.3

>.9/5.4

i.0/5.5

i.5/5.

i.5/4.9

5.6/6.2

1.8/4.3

k8/4.4
1.7/4.1

1.9/4.3

t.5/4.1

5.5/6.

1.8/4.4

>.0/5.8

1.8/4.4

i.5/4.9

?.1/6.6

?.1/6.7

i.1/7.6

1.9/4.6

i.5/5.2

?/6.4

Hz Pre - purge

45
45
45
50
50
45
45
45
50
45
45
45
45
45
50
40
45
40
40
40

47.5

40
45
40
40
50
50
55
40
45
50

Close Pm and dose slide
gate (note locatjon)and

clamp damper door

open PM/dose DO
open PiVf/close DO

open PM/close DD

open PM/close DD
open PM/dose DD

open PM/close DD
open PM/cfose DD

open PM/dose DD

open PM/close DD

open PM/close D D
open PM/dose DD

open PM/ciose DD

open PM/close DD

open PM/dose DD

open PM/close DO

open PM/close DD

open PM/close DD

open PM/close DD

open PM/close DD

open PM/close DD

open PM/close DD
open PM/dose D D

open PM/dose DD
open PM/close DD

open PM/dose DD

open PM/close DO

open PM/dose DD
open PM/close DD

open PM/dose DD

open PM/dose DO
open PM/dose DD

Hz (S) purge

cycle

60
60
60
60
60
60
60
60
60
60
60
45
45
25
25
25
60
60
30
30
30

40/50/60
60
60
30
30
30
30
30
30
30

Cycles (1
cycle = 4

pulses)

5min

lOmin
lOmin

10m in

lOmin
lOmin
15min

15m in

15min

lOmin
10m in

lOmin

ISmin
15m in

ISmin
5min

lOmin
10m in
15m in
lOmin

15 mi n
5min

10m in
10m in

15min

15min

10
12
15
15
15

Open Pm and Open
slide gate (set to last
location) and clamp
damper door

Close PM/open

Close PM/open

Close PM/open
Close PM/open

Close PM/open

Close PM/open

Close PM/open

Close PM/open

Close PM/open
Close PM/open
Close PM/open

Close PM/open

Close PM/open
Close PM/open
Close PM/open
Close PM/open

close PM/open

Close PM/open
Close PM/open

Close PM/open

Close PM/open

Close PM/open

Close PM/open

Close PM/open

Close PM/open

Close PM/open
Close PM/open
Close PM/open

Close PM/open

Close PM/open
Close PM/open

Reset Hz
to orignai
set point

4E

4C

4^
5C
5C
4C

4C

4;
5C
45
4C

4r

4;
4C

5C
4C
4C
4(
4C
41:

47.1

4(
4(
4C
4E
5(
5(

4(
4(

4;

iHDP"

-we

yagnehellc

5.1/4.5

5.2/4.5

5.2/4.5

5.4/5.6

5.5/5.6

5.5/4.7

5.5/4.8

5.5/4.9

5.5/5.7

5.5/4.9

5.7/5.0

5.4/4.8

5.4/4.9

5.1/4.7

6/5.4

t.5/4.1

^. 6/4.1

4.6/4.1

4.5/4.

1.4/4

5.6/5.2

4.7/4.3

4.8/4.4

4.8/4.4

4.5/4.2

6.5/6
6.7/6.2

7.6/6.7

4.5/4

4.5/4.6

5.5/5

fortes

6

owere<ito45h2. Mag 5.1/4.8

owered to 45 hz. Mag 5.1/4.8





9 10
2016 Wsd Apr 27

0 1 2
201GThiuApr28

10 11 12 13 hour





6 8 10 12
2016TueApr2G

0245
2016 Wed Apr 27

i" 'il"i'"r"i
220 2 4 6

2016 Thu Apr 28

J_,| ,1, I,], I, [,H|, I
220 2 4 6

201SFriApr29
hour
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I Conditions

[Setup

|At temp

I Charge

I Re cover

I At temp

[Charge

iRecover

|At temp

I Charge

I Recover

|At temp

I Charge

I Recover

]At temp

I Charge

I Re cover

[At temp

I Charge

Recover

[Setup

^t temp

Eiharge

[ecover

p
•cr

m

m
TTT
&

£-

Date

4/26
4/26
4/26
4/26

4/26
4/26
4/26

4/26
4/26
4/26

4/26
4/26
4/26

4/26
4/26
4/26

4/26
4/26
4/2G

4/27
4/27
4/27

4/27
4/27
4/27
4/27
4/27
4/27
4/27
4/27
4/27

Time

5:25pm

5:30pm

5:50pm

6:10pm
6:15pm
6:30pm

7:10pm

7:15pm

7:25pm

8:25pm

8:30pm
8:50pm

9:05p
9:17pm
9:55pm
10:00pm
10:20pm

ll;40pm
11:25 PM
ll:30pm
ll:50pm

12:55am

l:00am

l:20am

205am

245a
300am

400am

500am

600am

700am

800am

900am

QxyCFH

47 S
292
977

973
238
989

983
294
982

715
297
981

509
296
971

531
296
980

535
292
980

750
484
508
465
566
689
463
44S
290

Gas CFH

258
154
516

516
154
518

515
155
S 14

372
156
517

269
156
513

284
155
515

284
194
S 14

395
248
267
241
301
364
235
238
152

:urn. Tempi

2499
2417
2344

2460
2385
2324

2487
2403
2353

2498
2418
2351

2500
2411
2358

2487
2500
2402
2377

2498
2339
2326

Ambient

Temp

71
71
72

73
72
72

74
74
73

72
72
72

72
72
73

71
71
71

70
69
69

(estimated flow rates)

(estimated flow rates)

(estimated flow rates)

(estimated flow rates)

(estimated flow rates)

(estimated f tow rates)

(estimated flow rates)

(estimated flow rates)

(estimated flow rates)

Diverter

valve

Temp

107
164
152

214
234
200

205
207
189

169
209
198

112
182
156

120
320
183

164
170
189

12° inlet

Temp

121
201
197

216
261
202

N/A
N/A
N/A

N/A
N/A
N/A

M/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

Bag H.

temp

123
161
159

186
210
179

204
203
184

188
201
187
216
210
144
177
167

152
235
178

160
170
184

VFD Hertz

45
45
45

45
45
45

45
45
45

45
45
45

47.5

50

50
50
50

45
45
45
45

45
48/45

45

Dam per set %

18
25/12.5

17

19
25/12.5

14

23
25/12.5

23

27
25/12.5

30

16
25/12.5

30

16.8

25/12.5
.24

17
25/12.5

25.8

Stack

damper

door

position

open

open

open

open

open

open

open

open

open

open

open

open

open

open

open

open

open

open

open

open

. open



141

(

£

c
s ^s
"-£•;;'

•SJi

CL '
?

5 .2 i

II i
-D

E
c

1
€.
u

I

= E
1°

i^
£ r

|j
<

I:
£
h

^E
(-

u

•L

(.

£
h-

d

J

^
d

M

t

d
3

a
^
'?:

Lf
T:
a

c

T:
a
c

•c

a
c

a
i:
c

x

J-

^

st

c

r.

•f

fl
-1

-I

3
n
M

n

n

It-
M
n

a
n
M
n

M

t

a
E

it

u

u
u

d
c
c

c
<]
I
I

T:
a

c

a
c
c

I
"^

JF
''

-r

<d

f
5;

n
c

^
^
-^

,

r

?

*
n

^
T.
N

E
a
3
n
n

^1

t

I

I/

ir
il
1:
a
c

T
a

c

v
a

c

c
a
c
c

.£

.£
F'

"

=a

T.

c

T.

N̂
1

N
n
M

d-
-t

n

N
>0
n

a
3
n
n

M
t

?

?

Y
s

E
a
fl
fl
ri

T
a

c

T
o

c

T:
<!

c

!•
a
c.

c

?1

x
•<

c-

:

V

c
*
M

-I
n

c

n

3
3
-1

D

M

t

a

'a:

L/

LT

a
E
c

1
c
<:

T:
a
c

EL
c
c

^
^

J-

"^

T
=1

T
~s

c

^
"^

^

fl
•M

-I
St
n
M

t
0
-t

^
n
M

E
a
n
-I

D

\i

;r

J

u
it
t.

a

c

1:
a

c
1.

7:
a

c

E
a
c
c

if
^

-T

<d

£

re
c

^

T.

s
r.

n
N

n
-I
n

3
n
fl

E
D
D
•n

D

M

§
.£

u

T
a

c

T
a

c

T
a

c

c
a
E
c

-T

•d
r>

J-
•^

T-

•^

-\

H

71
+
M

ft
-I
n

^s

Xl
Tl

E
a
3
-I

M

t

E

<

t/

c
a
i:
c

c
a
c
c

T
a

c

c
a
c
c

J-

•^

I
^
J-

5t

I*

"^

c

r
^
^

^s

n
3
^
M

n
-I

^1

Tl
M

E
a
n
-I

M
-t-

J

n
\I

LT
LT
-c
a

c

T:
<t

c

T:
a

c

c
(L
c
c

FT

<^
r^

•J~.

t

^
^s

c

s
H
H
-^

.0

3
'^1

n
3
if
N

•^

-1
n

*
10
n

E
D
n
n

N
.1

>

f
U'

u
u

11

.c

a

.c

V
a.

c

c
d.
c
c

LT

•d

^

LT
<t

-^
3C

ro
c

.0
^1

J1
3
•^

H
3
n
N

n
-I
TI

3
Tl
n

E
a
n
N
0

M
d-

E

st

n
I/

u
Lf

c
a
c
c

E
a
c
c

T
a

c

c
a
E
c

T.
-N

f
^

5

T

c:

J~.

T.

0

•^

N
31
n
^

0
ri
-1

Tl
Tl
^

E
Q
3
1
0

M
*•

E
J

u

T
a

c

T
a

c

•c
a

c

!-
1L
I:
c

<d
tf
F'

-r
s<

£
v
1

I:

^
•^

^

-\

•^

^
N

^s

-<
n

x
Tl

£
a
3
n
0

N
!f

!>

•^

u:
Lf

u

\r.

r~
•^

f
~s
~s

'->

=*
^

£i
<r
n
N

0
3
-I

7)

N
sr

u.

I/
u:

J"

J1
-I
-^1

-I

N
N

a
•^

N
n

-^

M
»

«
LT

0
u:

u-

1~~

^

ec
u:

LT;
<^

E
a
3̂
Ti

c
u
Lf

u

a

c

T
a

c

T
1

c

c
a
E
c

^
u:

J~

•^

•^

I*
•T
r.

c

•T

1̂~.

31
!C
0

3
n
M

M

•o

N
n

E
D
ft
ri
Ti

N
t

E

S(

u
Lf

u
c
II
1:
e

E
a
£
c

T:
a

c

c
a
c
c

J-

-N

r
-^

r

^t

7.
J:

-s

T.

31
n
Xl

N
n
T)
^

n
n
-I

^
n
^

E
a
3
3
5
-I

M
.1-

-)

u

u

a

c

T
a

c

T
(1

c

c
a
c:
c

r-

^

JT

^t

r.

.£

c

T
r
r-

31
a

n
n
1
M

3
-4

n

n
n

E
a
3
N
3
-i

^
;f

>

a
^

it

LT
•^

M
r^
^-
M

s
<
00
T-j
1-1

u
u

a
<

t
c

c

T:
a

c

E
a
i:
c

IS
r-

Lf
•d

.{
•d

n

c:

J-

x
^

r.
-s

T.

•\

£

n

1.

f.
•\

-f

-I

'<

^

<

f^

LT

u
u
c
a
£
c

c
d
t:
c

•c
a

c

c
a.
c
c

J-

"^

r"

J-

"'

J-

^

f.

.c

c

r

X
c

X:

n
M

0
n
-I

n
Tl
M

E
D
3
T)
-/

-(

N
*

J

f
u

u
LT

a

c

T
0

c

T
a

c

c
a
i
c

f
f

J
•^

^

c

x
£

£

r.

^

>c

r.

r

Tl

E
c

r.

-I

M
*

±

r
u
r-

a

c

T
0

c

T
a

c

E
u
c
c

n

LT
q

J-

t"

t:

"^

t"

i

r,
•\

M
E
'<

r.

n

E
n
n
\
-i

0
•>!

^

a
E

'<

cr
LT

0(
Lf
c
a
c
c

c
a
c
c

T:
a

c

c
a
c
c

J~

-\

r.

"^

J-

^

^

c

•r
£

•^

0

n̂
1

n
M

n
0
-I

^
n
'1

n
3
3
-I

0
•^

;r

J



tCoriditions:

I Setup

j At temp

I Charge

I Recover

I At temp

I Charge

I Recover

j At temp

I Charge

I Recover

I At temp

I Charge

[Recover

|At temp

I Charge

I Recover

|At temp

[Charge

[Recover

temp

Piarge

'cover

ST
b.

\n.
y
jj
•7

n-
v

D

5).

Date

4/28
4/28
4/28
4/28

4/28
4/28
4/28

4/28
4/28
4/28

4/28
4/28
4/28
4/28
4/28
4/28
4/28
4/28

4/28
4/28
4/28

4/29
4/29
4/29

Time

4:55pm

5:00pm
5:20pm
5:00pm

5:4Dpm

5:45pm
G:05pm

6:40 AM

6:40pm
6:45pm

7:05pm

7:40pm

7:55pm
8;00pm
8;20pm
8:45pm

9;00pm
9:25pm
9:30pm
9:50pm

10:30pm

10;55pm
ll:00pm

ll:20pm

12:25am

12:30am

U;50am

205am

245a

300am
400am

500am
600am
700am

800am
900am
10am

CtxyCFH

537

291
980

978
286
977

977
293
298

688
293
974

292

G07

292
981

554
291
981

538
291
980

750

484

508
465
566

689
463
448

290

Gas CFH

288
154

515

514
151
516

510
154

515

361
155
514

154

322
154
519

591
152

513

282
152
515

395
248
267
241

301
364
235

238
152

'urn. Tem|

2500
2377

2352

2492

2342
2345

2501
2383

2380

2509
2384
2380

2509
2356

2371

2500

2442
2391

2500
2366
2471

2516

2502
2505
2500
2498
2483

2498
2500
2428

Am b ferrt
Temp

7S.S

77
78.4

79.9

79.3

79.5

S0.4

81.9

79.8

77.6

76.5

75.3

73.8

74.1

74

74
74
75

72
73

72.5

70.6

71
71
71

70
70
69

71.6

75

Diverter

valve

Temp

154
210

194

205.2
215.7

197.9

236.4
222.2

218

177.4

197.5

195.9

161.2
212.1

219.7

262
135
184

174

136
201

207

154

176
187,9

164
205
174
165

177
184

12" intet
Temp

n/a
n/a

n/a

n/a
n/a
n/a

n/a
n/a

n/a

n/a
n/a
n/a

n/a
n/a
n/a

n/a

n/a

n/a

n/a

n/a
n/a

Bag H.

temp

154

183
177.1

205.8
209.5
193.6

223.9
223.9

208

205.6

202.7

194.9

236

1S4.6

196.2
194.2
236
157
171

162

156
174

199.6

163
158

169
170

179
159
153

160
161

VFD Hert;

45
4E

4C

4S

45
4C

4E

47,c

47.S

47,5

47.£

5C

5C
5C
5C
5C

45
45
45

4E
5C
5C
5C
5C

5C
5C
5C

45
40
4G
40
40

40
40
40

40

Dam per set %

1;

Z5/12.5

19.E

18.3

Z5/12.5
25.5

23A
25/12.5

27.3

17

25/12.5
23

21.9

Z5/12.5
2E

19.S

15,12.5

19.5

ZQA

?5/12.5

21

20
21

18.5

18
17

25
17
26

Stack dampe

door positior

oper

oper

oper

oper

oper

open

oper

oper

oper

open

open

open
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Calibration Information
Meter Box

Calibration Critical Orifices
Standard Meter

Pitots
Shortridge Micromanometer

Magnehelic Gauge
Thermocouples and Indicators

Nozzle Diameters
Barometer

HORIZON ENGINEERING 16-5702





Biannual Meterbox Calibration

Method EPAM-5#7.2

Location Horizon Shop
Meter Box ID 3

Meter ID 6077419

calibrated by JM
Orifice Set IZ

Leak checks
Negative

Positive

Date
Pb=

Ta=

Tamb

0 in/min @,
0 in/min ®

3/24/2016
30.35 (in Hg)

58 (°F)

517.67 CX)

25 inches Hs
5 inches H20

0.97<Y<1.03

Y=
dH(t3=

Old

6/30/15

1,02452

2.07640

New
3/24/16

0.99150
L8S884

Change

.(±y_

-3.2%

-9.0%

PASS

Initial

Final
Initial
Final
Initial

Final

VAC

(inHg)

21.5

20

18,5

Critical
Orifice ID

IZ48

IZ55

IZ63

K

0.34956

0.45G56

0,58764

dH

(inHsO)

0.71

1.3

2.1

Meter

(ft3)

928.512

933.905
933.905

939.92 i
939,921
946.967

Net

(ft3)

5.3930

6.01 GO

7.046C

Field
T,,

(T)

61.0
64.0
64.0

64.C
64.C

68.C

Meter

Tdo

(°F)

62.0
64.0

64.0
63,0

63.0
67.0

TO

(°R)

522.7

523.2

524.7

T
(°R)

522.4

523,4

525.2

Time

t

(min)

12.00

10.00

9.00

Y

1.01070

0.98662

0.97720

0.99150

dH@

1.89402

i,93347

1, S3 902

1.8S884

Y
0.020

0.0191

pass I
0.0051

pass I
0.0141

pass I

dH@
0.20

0.01
pass

0.04

J1S
0.05

pass

Allow. Tolerance

Meterbox

3
3/24/16

FLUKE
Calibrated bv

In

Out

688
JM

Standard, "F

61.3
61.3

Ambient

Measured. ^

60.4

62.7

Difference %

0,17%
-0.27%

Amb.

pass

•pass

Standard, "F

197.7
197.9

Heated

Measured. T?

199.2

199.2

Difference %

-0.23%

-0,20%

Heated

pass
pass

STDEV 0.0141
STDEV/AVG 1.42%

0
^3
N0
^
m
•z.

G^
z
m
m
73

Thermo couple

Indicator

3
24-MEU-16

Signal Tester

Calibrated by

Cliannel

Stack
Probe

Oven
Impinger

Aiu

Meter In
Meter Ouf

647
JM

Standard. "F

59
59
59
59
59
59
59

Ambient

Measured. ^

61
58
58
61
61
61
61

Difference %
-0.39%

0.19%
0.19%

-0.39%

-0.39%

-0.39%

-0.39°,

pass

pass
pass

pass

pass
pass

pass

Standard. T?

200
200
200
200
200
200
200

200 +/-

Measured.^

201
201
202
201
20 i
201
201

Difference %
-O.i5°/»

-0.15%

-0.30°/«

-0.15%

-0,15%

-o.m
-0.150/i

pass

pass_

pass

pass

pass

pass
33SE

Standard, °F

400
400
400
400
400
400
400

400+/-

Measured, "F

401
399
400
401
401
401
401

Difference %
-0.12%

0.12%
0.00°/i

-0.12°,;

-0.12%

-0.12%

-0.12%

pt
pass
pass
pass

pass
pass

pass

0
pl
en
-^

0
NJ

•l^
4^



Biannua! MeterboxCalibration

m
:z
0
2
m
m̂

]

Method
Location

Meter Box ID

Meter ID

HE ID
calibrated by
Orifiee Set

EPA M-5 #7.2

Horizon Shop
25

15131835

Leak checks
Negative
Positive

Date
Pb"

Ta=

Tamb

0 in/min @,
0 in/min

3/24/20 i 6
30.35 (icUR)

58 (°t0
517.67 (<1R)

25 inches HS

6 inches H^O

0,97<Y<:I.U3

Y=
dH@m

Old

8/25/15
1.01267
1.79831

New

3/24/16
0.99916
1.79729

Chanse

(+/-)

-1.4%

-0.1%

PASS |

Initial
Final
Initial
final
Initial

Final

VAC

fmHg)

19.5

17.5

15

Critical

Orifice ID

ND48

ND55

ND63

K

0.3353

0.44909

0.586S8

dH

(inH,0)

0.68

1.1

1.9

Meter

(fid)

167.251
172,417
172.417
177.692
177.692

183.91

Net

(ft3)

5. (660

5.2750

6,2180

Field
T,,

CF)

64.0

65.0

65.0

67.0
67.0
70,0

Meter

Tja

(°F)

63.0

63.0

63.0
64.0
64.0

64.0

T
(°R)

522.7

523.2

523,7

Tm

(°R)

523.4

524.4

525.9

Time

t

(min)

12.0C

9.0C

B.OC

Y

1.01408

0.99S51

0.98489

Q.W916

dH@

1.97691

1.72363

1.69133

1.79726

Y
0.020

0,015

JS£S
0.001
pass

0.014
pass

dH@
0.20

0.18
jiass

0.07

pass
O.)l
pass

Allow. Tolerance

Meterbox

25
3/24/16

Fluke

Calibrated by

to
Out

688
PLB

Standard, "?•

58.0
5S.O

Ambient

Measured. F

59.0
58.0

Difference %

0.00%

Amb,

pass

Standard, F

197.6
197.6

Heated

Measured, ^

199.2

198.S

Difference %

-0.1 S%

Heated

pass

3:
0
?3
N
0

Thennocouple

Indicator

25
24-Mar-16

Signal tester

Calibrated by

Channel

Stecli
Probe
Oven

Impin^ei
Auji

Meter

w
PLB

Standard, °F

59
59
59
59
59
5?
5?

Ambient

Measured. T?

62
61
62
62
62
64
63

DifFerence /a
-0.58%

-0.39%

-0.58%

-0.58%

-0.5B%

-0.96%

-0.77%

pass

P£
pass

pass

pass

pass

pass

Standard. J?

200
200
200
200
200
200
200

200 +/-

Measured, ^

200
201
198
200
199
202
202

Difference %

0.00%
-0. l5"A

Q3Wc
O,OG°/(

0.15%
-0.30%

•fl,30°/<

pass

pass
pass
pass
pass

pass
pass

Standard, °F

400
400
400
400
400
400
400

400 +/-

Measured. T

399
39S
39S
401
400
401
402

Difference /a

0.12%
0.23°/«

0.23%
-0.12%

0.00%
-0.12%

-0.23%

pass
pass

pass

pass

pass
pass

oass

(D

en
01
~^t

Q
r\3

.&.

01



Post Test Meterbox Calibration

3:
0
73
N
0
•z.

m
•z.

0
s:
m
m
Zl
z
0

Method
Location
Meter Box ID
Meter ID
calibrated by

EPA M-5 #7.2
Horizon Shop
3
6077419
PB

Date
Pb=
Ta=

Tamb

5/25/2016
30.23

66
525.7

(in Hg)
(OF)
(OR) YS

dH@=

Biannual
3/24/2016
0.99150
1.88884

Post-Test
5/25/16
0.98308
1.86822

Change
(+/-)

-0.9%

-1.1%

pass

Initiai
Final
Initial
Final
initial
Final

VAC
(in Hg)

20.5

20.5

20.5

Critical
Orifice ID

IZ
55

55

55

K

0.44994

0.44994

0.44994

dH
(in H 20)

1.2

1.2

1.2

Meter
(ft3)

489.867
497,050
497.050
503.596
503.596
509.535

Net
(ft3)

7.183

6.546

5.939

Field
Tdi
(OF)

67
67
67
70
70
71

Meter
Tdo
(OF)

67
67
67
68
68
68

To
(OR)

527.0

527.5

528.0

Tm
(OR)

527.0

528.0

529.3

Time
t

(mi n)

12.0

11.0

10.0

Y

0.9766

0.9842

0.9885

0.98308

dH@

1.8530

1.8730

1.8787

1.8682

Y
0.020
0.006
pass
0.001
pass

0,005
pass

dH@
0.20

0.02

pass
0.00

pass

0.01

pass

Allow, Tolerance

CT)
en
-^

0
ro

-t^
en



Post Test Meterbox Calibration

3:
0
^
N
0
•z.

m
z
0

Method EPA M-5 #7.2
Location Horizon Shop
Meter Box ID 25
Meter ID 15131835
calibrated by PT

Date
Pb=
Ta=

Tamb

5/31/2016
30.11 (inHg)

65 (OF)
524.7 (OR) "Y^-

dH@=

Biannual
3/24/2016
0.99916
1.79729

Past-Test
5/31/16
0.97912
1.71253

Change
(+/-)

-2.0%

-4.9%

pass

Initial
Final
!nitia!
Final
Initial
Final

VAC
(in Hg)

21

"21

21

Critical
Orifice ID
Shop #3

55

55

55

K

0.44771

0.44771

0,44771

dH
(inH20)

1.1

1.1

1,1

Meter
(ft3)

16.656
21.730
21.730
28.000
28.000
34.242

Net
(ft3)

5.074

S.270

6.242

Field
Tdi
(OF)

67
68
68
71
71
72

Meter
Tdo
(OF)

66
67
67
67
67
68

To
(OR)

526.5

527.0

527.5

Tm

(OR)

527.0

528.3

529.5

Time
t

(min)

8.5

10.5

10.5

Y

0.9756

0,9775

0.9843

0.97912

dH@

1.7098

1.7070

1.7208

1.7125

Y
0.020
0.004
_pass

0.002
pass

0.005
pass

dH@
0.20

0.00

_pass

0.01
pass

0.01
pass

Allow. Toierance

m
m
v
•z.

0
0)
en
~~J

Q1\J
4^
-^



Critical Orifice Calib rations

x
0
^
N
0
z
m
z
G)
z
m
m
73
z
0
01
en
-J
0f0

Client
Set ID

DGM (Y):
DGM ID #

HORIZON
"YD" Shop #3

1,00310
2299046

Fluke ID 455
Std Manometer 537

12/2/15 Date
in house Job

DP Calibrated
mew OA/QC

Dry Gas Meter
K' Critical Orifice Coefficient

Symbol Units

Inidal volume V, ft2

Final Volume Vf ft2

Difference V^ fP

Temperatures

Ambient T,, °F

Absolute ambient Tn °R

Initial Inlet T, °F

Outlet Tf °F

Final Inlet T, °F

Outlet TE °F

Avg. Temp Tm °R

Orificem#l

Run I

498.9951
504.431|

5.436

40
0.23426

Run 2
504.431

509.896

5.465

55.01

514.67

58.5

518.17

56,21

55.31

65.91

56.5|
518.145

65.9

56.5

68.7

57.5

521.82

OrificeID#i

Run I

509.8961
515.6601

5.764

48
0.34072

Run 2

515.660

521.449

5.789

58.5|

518.17

58.5

51S.17

68.71

57.51

75.7|

58.61

524.795

75.7

58.6

76.7

59.3

527.245

OrificeID#|

Run 1

521.449]
531.5001

10.05^

55
0.44994

Run 2
531.500

537,697

6.197

59.0[

518.67

59.5

519.17

76.7 [
39.31

82.91

60.7|

529.57

82.9

60.7

83.1

61,2

53L645

Orificem#|

Run 1
537.6971
545.494]

7.797

63
0.59086

Run 2
545.494

553.284

7.790

59.51

519.17

59.5

519.17

83.11

61.21

88.91

62.11

533.495

88.9

62.1

89.5

63.0

535.545

OrificeID#|

Run 1

553.284J
563.2251

9.941

73
0.80743

Run 2
563.225

580.024

16.799

60.01

519.67

60.0

519.67

89.5]

63,0|
93.31
64.0)

537.12

93.3

64.0

94.5

65.7

539.045

Time mill
sec

SAMPLE RATB ACFM
Orifice man. rdg dH@ in H^O

Barometric. Pressure Pbar inl-lg

Pump vacuum __ inHg

K.' factor

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

18
0

18.00
0.3020

0.28

30.08
21.0

0.2341

PASS

18
0

18.00
0,3036

0.28

30.11
21.0

0.2345
0.2343

0.082%

13
0

_l 3.00

0.4434

0.67

30.11
19.6

0.3408

PASS

13
0

13.00
0.4453

0.67

30.08
19.6

0.3407
0.3407

0.016%

17
0

17.00
0,5912

1.20

30.11
18.0

0,4511

PASS

10
30

10.50
0.5902

1.20

30.08

18.0
0.4488
0.4499

0.260%

10
0

10.00
0.7797

2.20

30.05
16.0

0.5923

PASS

10
0

10.00
0.7790

2.20

30.05
16.0

0.5895
0.5909

0.237%

9
20

9.33
1.0651

4.20

30.08
12.8

0.8079

PASS

15
44

15.73
1.0677

4.20

30.08
12.8

0.8070
0.8074

0.056%

-F-
00

Z:\Sharedfiles\CompEtTiy\ReportCALS\Critica10rifice\SliopOrifices\2015\SET_YD_SHOP(3)_l202l5.xls



Critical Orifice Calibrations

Client HORIZON
Set ID "NR" Shop #2

DGM (Y)- 1.00310
DGM TD # 2299046
Dry Gas Meter
[<' Critical Orifice Coefficient

Symbol Units

Initial volume V, ft2

Final Volume Vp A2

Difference V^ ft2

Temperatures

Ambient Tn °F

Absolute ambient T, °R

Initial Inlet T, °F

Outlet T|. °F

Final Iniet T, °F

Outlet Tf °F

Avg. Temp Tm °R

?luke TD 455
3td Manometer 537

Orifice ID #| 40
0.23609

Run 1 RUTI 2

580.1701
587.0151

587.015

595.181

6.845 8.16C

59.5 i 58.C

519.17 517.67

73.11

64.3|
67.61

60.11

67. f

60.1

68.£

58.<

525.945 523.3';

OrificeID#|

Run 1

595,1811
600.5201

5.339

48
0.34106

Run 2

600.520

605,860

5.34C

58.0|
517,67

58.5

518.17

68.61

58.51

75.21

59.01

524.995

75.2

59. C

76.2

59.5

527,145

OriiiceID#j

Run 1

605.8601
612.315]

6,455

55
0.44771

Run 2

612.315

618.785

6.470

58.51

518.17

59.0

518.67

76.2|
59.51

8I.9|
60.31

529.145

81.9

60.3

82.5

60.8

531.045

OrificeID#|

Run 1

618.7851
625.1701

6.385

63
0.57050

Run 2

625.170

631.564

6.39^1

59.01

518.67

59.5

519.17

82,51

60.8|
87.21

6I.6|
532.695

87.2

61. €

88.C

62.3

534.445

12/2/15 Date
in house Job

YY Calibrated
mew QA/QC

Orifice ID # |

Run 1

631.5641
637.7521

6.188

73
0.77954

Run 2

637.752

643.920

6.168

59.5|
519.17

59.5

519.17

88.01

62.3[

93.71

63.11

536.445

Time min
sec

SAMPLE RATE ACFM
Orifice man. rdg dI-T@ in H,0

Barometric. Pressure Pbar inHg

Pump vacuum _inHg
K' factor

K' factor Average

% Error C+A 0.5) %

22 [
101

22.171

0.3088J
0.28|

30.081

21.2|

Id
4;

26.7C
0.305E

0.2E

30.0i
21.^

0.2368 0.235-^

0,2361

PASS OJ08°/i

12
c

12.0C
0.444?

0.6C

30.0'

19.^

0.34K

PASS

12
c

12.0C
0.445C

0.6f

30.0;
19X

0.340;

0.3411
0,l71u/i

11
c

11.OC

0.586S

1.2C

30.0;

18.C
0.447^

PASS

11
0

11.00

0.5882

1.20

29.99

18.C
0.4475
0.4477

0.039°/c

£
3C

8.5C
0.7512

2.0C

30.01

16.2
0.570E

PASS

£
3C

8.5C
0.7522

2.0C

30.0;

16.;

0.5701
0.570;

0.069°/i

6
c

6.0C
1.0313

3.9C

29.9S

13.C

0,7823

PASS

93.7

63.1

94.7

64.0

538.545

6
0

6.00

1.0280

3.90

29.99

13.0
0.7768

0.7795
0.357%I

0
Xl
N
0

m
~z.

0
^
m
m
;0

0
CD
en
~^1

0
N3

•^
co

Z:\SharedfUes\Company\ReportCALS\CriticalOrifice\S1iopOrifices\2015\SBT_NR_SHOP(2)_120215.xls



Secondary Standard M5 1.0031

DATE: 7/22/2015 Operator: Joe Ward

0
^
N
0
z
m
z
CD
z:
mm
73
z
0
0)
en
-^f

0M

Meter No: 2299046

Q.

1.21

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

Meter Box AH@

Standard Meter Gas

Volume (V,)

Initial |

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

9.300

5.005

5.005

Vf

5.005

6,025

5.005

9.145

5.000

6.000

5.000

5.005

5.015

6.005

9.025

5.000

9.300

5.005

5.005

0.0000

Meter Box Gas

Volume (Vdg)

Initial

192.235

197.290

203.3 S6

255.492

264.670

269.691

279,510

284.532

289.565

307.368

313.408

322.502

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

6.096

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

Meter Box Yd

Std. Meter

Temperature (tg)

Inletl

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0.1

72.0

72.0

72.0

72.0

72.0

72.0

72.0

Outlet

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

Avg.

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

Meter Bo;

Temperature

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

Barometric Pressure:

td)

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

29.71

Tune

4.08

4.91

4.09

22.49

12.29

14.73

8.00

8.01

8.01

7J7

10.75

5.97

9.15

4.92

4.95

AVERAGE

Yd

1.0015 .

0.9997

1.0007

1.0054

1.0048

1.0032

1.0070

1.0058

1.0054

1.0052

1.0034

1.0052

0.9984

1.0003

1.0001

1.0031

Run #

1

1

I

2

2

2

3

3

3

4

4

4

5

5

5

Operator Signature

Milfennium Instruments Inc.
2402 Springridge Drive unit A
Spring Grove IL. 60081
PHONE#(815)675-3225
FAX#(815)675-6965
E-mail; millennium@mi[finst,com

www.millinst.com

^2),

en
0



151

Probe ID: 2-4
Date: 02/02/16
Operator: SH
Procedure: Method 2 Section 10.0

Std. Manometer ID
Std. P-Types Pifot

610/611/584
160-18

Run #

1

2

3

4

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

0.180

0.470

0.880

1.440

0.250 O.S400

0.660 0.8354

1.240 0.8340

2.020 0.8359

dS

0.004

0.001

0.002

0.000

AvgCp

0.8363

s
<0.01

0.002 Cp Limits
MAX/MIN

S Limits

Pass

Pass

Pass

Method 2 Passing Criteria 10.14.3/12.4

HORIZON ENGINEERING 16-5702
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^\ Cliont: ^
KNV! R.ONMRNTAL

Project No: S7is^-

Type S Pitot Tube Inspection Form

prroT TUBE/^&^ # A " tf
Complete this'section far 'all' pltot 'tubes:

Es-l-nnm Rim.)

Parameter

Assembly Leyei?;

Ports Damaged?

ccl

u2

JL
P2

JL

0

Zi^Atany

Wi=AtanG

_DL.

A/(2DT)

A

Value

~^_
$:
J_

J.
C3>

D
D
Q
€>

±11$:
.^r
^IS

Allowable Range

Yes

No

-10° < oil < +10"

-10° < ct2 < +1D°

-5° < pl < +S°

-5° < p2 < +5°

NA

NA

4 ^ .l25"_

Wi ^.031"

,188B to .375"

1.05 ^PA/DT^ 1.5

2,1DT <; A s; 3Dr

Checfe
'77
~^

~t^
7^
7^
~7^

NA

NA

'V

~̂7^
"^
~T^

2.1 D^=. 3E>T=.

X— ' t^TypnSFHrt'tUitC;??

i^r
(D, TypeS PitatTutia CL

Sample Probe
Y a; 7.62 cm (3 tn.)

Complete this section for phot tubes attached to Method 5 probes:

W;

22

Y

3J3o

s>^

_W; > 3",

Wa^2"

2; > 0.75"

Y£3"

<^r

L^

^

Certification

I certify that pitot tube/probe number
See 40 CFR ft 60, App. A, EPA Method 2.

Certified by:

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

PerscTnne! (Signature/Date)

Shared files\Fietd\D£»t8 Sheets\Method 2\Method 2_pitot^a1;gnment_M_v1

HORIZON ENGINEERING 16-5702
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Probe ID: 3-5
Date: 02/02/16
Operator: SH
Procedure: Method 2 Section 10.0

Sfd. Manometer ID
Std. P-Types Pitot

610/611/584
160-18

Run #

1

2

3

3

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

0.200

0.470

0.890

1.480

0.270

0.650

1.220

2.010

Cp

0.8521

0.8418

0.8456

0.8495

dS Avg Cp

0.005

0.005

0.002
0.002

s
<0.01

0.8472 0.004 Cp Limits
MAX/MIN

S Limits

Pass

Pass

Pass

Method 2 Passing Criteria 10.14.3/12,4

HORIZON ENGINEERING 16-5702
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i^, ^'^ </3i4by^T
ENVIRONMENTAL

Client
Project No: __3~L'L£^Z,

t" •:'^.~~aHiISi~^T^' ^ I,

~[ype S Pitot Tube Inspection Form

PFTOTTUBE/^ROB^

Complete this section for sHpttot tubes:

rw^» m; is' <i r
..,^s-y"c^-..:i:^ ..Bms.-js'SKis."^., Ql; !\tt.. i ..^•|—"f fEtai'Mi'MtEMTuisn l~1|:..i'^,i^''''

=3-1^
i.lz T'HECtOHmlTOjTKBIUUHiUt

Parameter

Assembly Level?

Ports Damaged?

ul

a2

JL

M.
JL

Q

Zi=Atanv

Wi=Atano

DT

A/pDr)

A

Value

~jKi
L^

(
75~

<0

<^>
~~6

<0

€>
.WK
//2^r

M^6

Aliowable Range

Yes

No

"10° < al < +10°

-10° < u2 < +10°

"5° < pl < +5°

-5° < p2 < +5°

NA

NA

Zi £. .125'

Wi 6.031°

.188" -to .375"

1.05 ^ PA/DT ^ 1.5

2.1D-! si A ^ 3D.T

Check

J^
^z
:z
~z.
"z
-^
NA

NA

Ĵ^
-^

L̂^

/

^

^

^

^

2.1 DT =. 3DT=,

E-^lJWftfl Win-)

Tnt] pCnAitC^uUoI

Tnt~Tn«sro
)-<r

L^£P

Tmpchtun; Snun

S-- »R^-^SNu*Tib«_Cp

i_!.
S>rf>p(elln)ln- SffiTplchntN:

^ JO, Type SPitot Tube CO
un^ujAUTm'

[a Probe
Tnl I Y & 7.62 cm (3 in.)

Complete this secSon for pftot tubes attached to Method 5 probes:

Wz

Z2

Y

^
3-^_

W2>3"

W;>2'

2; > 0.75"

Y>3"

"̂^
^ /-~v

Certification

I certify that pitot tube/probe number
See 40 CFR ft 60, App. A, EPA Method 2.

Certified by:

J-^ meets or exceeds all specifications, criteria and/or applicable design features.

Personnel (Signature/Date)

Shared fites\Field\Data SheetsWiethod 2\Method 2^p!tot_a!jgnment_M^v1

HORIZON ENGINEERING 16-5702
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Probe ID: 3-6
Date: 02/03/16
Operator: SH
Procedure: Method 2 Section 10.0

Std. ManometerlD
Std. P-Types Pitof

610/611/584
160-18

Run #

1

2

3

4

DpP
(P-Type)

0.200

0.490

0.870

1.500

DpS
(S-Type)

0.280

0.690

1.210

2.080

Cp

0.8367

0.8343

0.8395

0.8407

dS

0.001

0.004

0.002

0.003

AvgCp

0.8378

s
<0.01

0.002 Cp Limits
MAX/MIN

S Limits

Pass

Pass

Pass

Method 2 Passing Criteria 10.14.3/12.4

HORIZON ENGINEERING 16-5702
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A A

ENVIRONMENTAL

a.n,: 'B^^/cF
Project No: £>~TfSf2^

Type S Pitot Tube Inspection Form

prrOTTUBE/^RO&l# ^
Complete this section for all pjtot tubes:

rj^
\v / \ /:<?TR?t^

LJfV1|ihM
'~'~.':r'

•s:-^.

^y^\ss^^
-"^i-- T

r ^
^ ""

Parameter

Assembly Level?

Ports Damaged?

Kl

u2

pl

fu

J-

0

Zi=At3ny

Wi=Atana

_^_

A/CZDT)

A

Value

y^5
rw

I

!_T~

0

_L
0

^ot b
(2>

^•^2.

\M
nS^i

Allowable Range

Yes

No

-10° < ul <; +10°

-10° < 0(2 < •{•10°

-5° < pl < +S°

"5° < p2 <: +5°

NA

HA

Zi £.125'

Wi ^.031"

.188" to .375'

1.05 ^ PA/DT ^ 1.5

2.1DT ^ A ^ SDj

Check/"
~^r

_^_

7^
^^̂
~v

NA

NA

ĴS"7^
~v_
~^

2,1 DT=. 3Dr=.

Z>l^)n* pi in.)

Tcntpurtim; Snur \

!T f0, IWiSFtWTubc <;

Complete this section forpitot tubes attached to Method 5 probes:

a.
t D i Type S Pitot Tubei (_

Sample Probe
Y > 7.62 cm (3 fn.)

Wz

T-i

Y

^.5

/-<?<

5^

Wi>3"

Wi>2"

??_> 0.75"

Y£3"

~v\

^1
~^\

^

Certification

1 certify that pitot tube/probe number.
See 40 CFR Pt 60, App. A, EPA Method 2

Certified by:

meets or exceeds ail specifications, criteria and/or applicable design features.

Personnel (Signature/Date)

Shared files\Fie!d\Date SheetsWethod 2\Method 2_p[tot_al]gnment_M_v1

HORIZON ENGINEERING 16-5702
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& €'""%. %.. i nr rs ^""^ &': 8^fV% I I |^J I |< I | ^ I-
1 r IL ^_^ .i. ^ x. x '^,.^^/' i_J ^^

V. N V I K 0 N M I; M T A I.

Differential Pressure_Gauqe Calibration Form

MAGNEHELIC^SHORTRIDGE \Qj
(cirdeone)

Cifent <BJlS^^
Project No: -S;T7^"2~

Date: r^~/.5//^

Parameter

PGayge,i_OD'.w-c)

Prtd.ifinxc.)

Diffierencei (in.w.c,)

Differencei(%)

Value

&^<Z4-
§i.^

* &> ^t

Allowable Range

NA

NA

NA

5%

Check

NA

NA

NA

Parameter

Pciaua^Pn.W.C.)

Pstd^n.w.c,}

Difference; (in.w.c.)

Difference^}

Value

^(^(4
t ^
. nf4

Allowable Range

NA

NA

NA

5%

Check

NA

HA

NA

Parameter

Poauae.3 (lFLW'<:-)

Prtd,3 [In.w.c,)

Differences (in.w.c.)

Differencea (%}

Value

_^©zo_
.30

^€> © ^0

Allowable Range

NA

NA

NA

5%

Check

NA

NA

NA

Parameter

Max Difference (%)

Vafue Allowable Range.

5%

Check

Difference =

% Difference = |Psld - f gauge]^' it

^U. yv\^> <$"51T

L^°

9^ ^//

3^^. La^i^
0 -Of, (g ^.,-7

Certiffcation

/I certify that magneheliq/Shortrldge number
See 40 CFR Pt. 60, App. A, EPA Method 2 Section 6.2.

Certified by:

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

Personnel (Signature/Date)

Shared files\Shop\\Calibrations(Shop)\Data'Sheets\Pressure Gauge Post Cal_M_v1 .pdf

HORIZON ENGINEERING 16-5702
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A .-T-'*%,

it,.,? JS,..j

E N V I R. 0 H M £ M 1" A i..

Differential Pressure Gauge Calibration Form

MAGNEHELIC/^ORTRIDGEH;? S ^ ^ ^
(arde one)

^€Cliert:
Project No: <r)TO i'-
Date: '^-2-- /<i

Parameter

Pgal?,l(in,W,C.)

P^utin.w.c.)

Differencei(in.w.c,)

Difference^)

Value

2.4t-^
^-4^o

. ^ l3

Allowable Range

NA

NA

NA

5%

Check

NA

NA

NA

Parameter

PgaugB2 (in.W.C.)

Pstd,2 (in.w.c.)

Difference; (in.w.c.)

Difference2 (%)

Value

.TOiS
.CTo

. 0 C5 13

Aliowabie Range

NA

NA

NA

5%

Check

NA

NA

NA

Parameter

Paauas.3 (i".W,CJ_

Pstd,3 (in.W.C,)

Differences (tn.w.c.)

Differences (%)

Value

.^^3
^4Z-
.. ^€>£>,

Allowable Range

NA

NA

NA

5%

Check

NA

NA

NA

Difference = \P^ - Pga»g,|

% Difference = |P;id ~ Pgauge

5^ m^: .5 37

^°
y\.^"

^ L.fcQf^1^

Q.ODQ& ^-^
n

Parameter

Max Difference (%)

Value Allowable Range

5%

Check

Certification

I certify that magnehelIc/Shortrldge number ^ meets or exceeds all specifications, criteria ancf/or applicable design features.

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

Certified by:
Personnel (Signature/Date)

Shared files\Shop\\CaIibrations(Shop)\Data Sheets\Pressure Gauge Post Cal_M_v1 ,pdf

HORIZON ENGINEERING 16-5702
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-s^ M

E N V I RON M ^ NT A I.

Differential Pressure Gauge Calibration Form

IAGNEHELIC/^HORTRIDGE ID: c\^\
(circle one)

"p^be^cfClient
. Project No; ^'762-

Date: _^L31i]fi-

Parameter

lsww.i Qn.w.c.)

Pstd,i(in-w.c.)

Djfferencei (in.w.c.)

Difference^)

Value

^

.9^

_Q_

Allowable Range

NA

NA

NA

5%

Check

NA

NA

NA

Parameter

Psauae,20n.W.C.)

P,td.2(i".W.Q)

Difference; (in.w.c,)

Difference:, (%)

Parameter

Pg^e.3 (ln.W.C.)

Prtdadn-w.c.)

Differences (in.w,c.)

Difference, (%}

Value

. {^

.t^
^

Value

^o;s~

.0^
€>

Allowable Range

NA

NA

NA

5%

Allowable Range

NA

HA

NA

5%

Check

NA

NA

NA

Check

NA

NA

NA

Parameter

MaK Difference^)

Value Aiiowable Range

5%

Check

Difference = [P;id - Pgaugel

% Difference = |P^ - P^gJ-Psid

5^\»W 6^7

ŵ
.^tl

5y^^A ^i^-ki^
o.oo<2 ^,'Y

Certification

I certHy that magnehelic/Shortridge number I \ meets or exceeds all specifications, criteria and/or applicable design features.

See 40 CFR Pt 60, App. A, EPA Method 2 Section 5.2.

Certified by:
Personnel (Signature/Date)

Shared fi!es\Shop\\Calibrations(Shop)\Data Sheets\Pressure Gaug® Post CaLM^vl .pdf

HORIZON ENGINEERING 16-5702
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Sample Box Thermocouple Calibrafions

Month:

Sample Box - iiapinger out
1-0]

1-0;

1-0;

1-0'

LO^
l-W
1-0':

I-OS
1-0(

LK
1-11

1-1;

1-1:

1-1^

I-U

I-K

i-r.

MS
I-1E

I-2C

[-21

1-2;

1-2;

1-24
I-2<

I-2£
I-2'i

1-28

L2S
I-3C

1-31

1-32

1-33

1-34

1-35

1-36
\-3"i

1-38

1-39

I-4G

7-41

GS-02

GS-03

GS-202-01

GS-202-02

GA-05

4/4/2016

Date

Tester/Standard: PB,GW

Standard, °F

Ambient

Measured, F Difference %

Location: Horizon Shop/Anbum sliop/BeUiugham

4/7/20161

4/7/2016]
1/27/20161
10/7/201;
1/27/2016[
10/7/201;
4/7/20161

10/7/201;
1/27/2016]
1/27/20161
4/7/20161
4/7/20161
4/7/2016|

2/26/2016|
10/7/2015]

4/6/20161

3/14/20161
4/7/2016|

10/7/2015 i
2/26/20161

4/7/2016|
4/7/20161
4/7/2016j

V27/20161
4/6/20161
4/7/2016]

4/7/2016[
10/7/20151
4/7/20161
4/7/2016]
4/7/20161
4/7/2016|
4/7/20161

4/6/20161
4/6/2016]
4/7/20161
4/7/20161

11/3/20151

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.S

66.1

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%

0.39%

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

j)asi
pass

pass

pass

pass

pass

pass

JMSS^

pass

pass

pass

pass

pass

Dass

pass

pass

pass

pass

pass

Standard, °F

Ice

Measured. T Dtdeieuce %

Huke 526

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%
-0.04%

0.34%

-0.18%

-0.10%

0,16%

o.os%

-0.06%

-0.33%

-0.10%

0.02%

0.16%

-0.20%

0.00%

0.00%

-0.02%

-0.14%

0.02%

.-0.41%

0.06%

0.20%

-0.08%

-o.os%

-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

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

pass

pass

pass

pass

pass

pass

pass

GN-2

GN-7

472]
SEA-GN-1

1/27/2016
4/6/2016

11/3/2015
4/7/201 G

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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Sample Box Thermocoupfe Calibrations

Monfh:

Sample Box - oven

017
01S
019
020
156
172
173
184
185
18(3

187
188
189
190
229
230
323
327
328
329
331
412
413
450
451
452
531
453
473
479
524
525
60S
64S

OP-01

OS-02

OS- Vt

OS-3C

OS-31

OS-51

OS-53

PDXOS-01
SEAOS-01
SEA OS-02
SEA OS-03

4/4/2016

Date

4/5/2016
4/4/2016
4/6/2016
4/6/2016

DECONST
10/7/2015

12/22/2015
DECONST

10/7/2015
4/5/2016

DECONST
30/7/2015
10/7/2015

DECONST
2/26/2016

4/7/2016
4/5/2016

4/6/2016
DECONST

2/1/2016
4/7/2016
4/7/2016
4/6/20 U

5/17/201C
1/27/2016
4/7/2016
4/7/2016
4/7/20 If
4/7/201C
4/5/20K:
4/7/201 €

11/3/2015
10/23/2015

4/4/20 K
4/5/20 li

1/27/201C
4/4/2016
4/5/2016
4/7/201C
4/5/20 If

11/2/201 j
4/7/20K:

Tester/Standard:

Ambient

Standard. "F Measured. T

65.1

63.4

59.6

60.1

72.2

64.0

71.8

64.7

70.0

70.6

65.0

68.5

64.9

59.8

54.3

66.6

65.7

65.6

61,4

56.9

65.3

62.0

60.1

58.4

64,6

58.0

71.0

62.2

64.8

61.6

57.2

65,9

63.6

64.8

63.5

62.6
64.1

65.3

62.7
57.1

58.3

70.1

64.0

69.9

65.4

69.1

68.6

64,0

68.0

65.4

58.0

54.3

67.0

65.0

67.0

64.3

55.3

67,0

60.1

64.0

60.0

64.2

59.0

71.0

60.3

64.3

60.3

55.S

65.5

63.1

66,0

63.7

65.1

65.0

PB,BW

Difference %

-0.04%
0.13%

0.4S%

0.35%

0.39%

0.00%

0,36%

-0.13%

0.17%

0.38%

0.19%

0.09%

-0.10%

0.35%

0.00%

-0.08%

0.13%

-0.27%

-0.56%

0.31%

-0.32%

0.36%

-0.75%

-0.31%

0.08%

-0,]9%

0.00%

0.36%

0.10%

0.25%

0.27%

0.08%

0.10%

-0.23%

-0.04%

-0.48%

-0.17%

Location:

pass

pass
pass

pass

pass

pass

pass

pass

pass

pass

pass

jiass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass^

joass^

Horizon Shop/Aubura sIiop/Bellmgham

Standard, °F

254.0

257.0

227.0

235.0

212.0

248.0

224.0

263.0

226.0

222.0

228.0

262.0

258.0

210.0

232.0

273.0

280.0

265.0

200.1

224.0

261,0

254.0

218.0

257.0

259.0

261.0

260.0

183,4

254.0

260.0

227.0

260.0

263,0

269.0

252.0

1S5.1

260.0

Heated

Measured, ^?

259.0
258.0

228.0

237.0

217.0

249.0

225.0

261.0

224.6

226.1

225,0

259.0

258.0

209,0

230.0

272.0

281.2

265.0

199.8

229.0

263.2

252.0

218.0

261.0

256.0

260.0

262.0

191.0

253.0

258.0

231.0

261.0

261.0

267.0

250.0

185.3

258.2

Difference %

-0.70%
-0.14%

-0.15%

-0.29%

-0.74%

-0.14%

-0,15%
0,28%

0.20%

-0.60%

0.44%

0.42%

0.00%

0.15%

0,29%

0,14%

-0.16%

0.00%

0.05%

-0.73%

-0.31%

0.28%

0.00%

-0.56%

0.42%

0.14%

-0.28%

-1.18%

0.14%

0.28%

-0.58%

-0.14%

0.28%

0.27%

0.28%

-0.03%

0.25%

^uke 526

pass

pass

pass

Pa5S

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

JMSS

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

j^ass^

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

162

(S)
//'/filn\^ Calibratjon

CRrtificale No. 1750.01

Traceable® Certificate of Calibration forWater-ProofThermometer 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
Sfandards/Equipment:

Description
Temperature Caiibration Bath TC-179

Thermistor 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

N!ST Traceable Reference

1000351744
15-CJ73J-4-1

4000-5680560

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

Due Date: 10/31/16

Caiibration Data; (New Instrument)
Unit(s)

°c

°c

Nominal As Found

N,A.

N.A,

In To) Nominal

0.000

100.000

As Left

-0.3

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 Uncertaint/ Railo of at [east 4:1 is maintamed unless otheiwise stated and is calculated using the expanded measurement uncertainti/. Uncertainty evaluation includes the instrument under
test and is caiculatsd In accordancs with the ISO "Guide to the Expression of Uncertainty in Measurement" (GUM). The uncertainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence lavet. In toierance conditions are based on test results falling within specified limits with no reduction by ths uncertainty of the measurement. The results contained
herein relate on!y to the item calibrated. This certificate shall not be reproduced except in full, without written approval of Control Company.

Nomina ^Standard's Reading; As Left=lnstfument's Reading; !n Tot=ln Tolerance; Min/Max=Acceptance Range; ±U=&panded Measurement Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy =±(Max-Min)/2; Min = As Left No mina [(Rounded) - Tolerance; Max = As Left Nominal (Rounded) + Tolerance; Date=MM/DD/YY

Nicol Roctriguez, Quality Manager
^.sa—-^^?—

Aaron Judice, Technical Manager

Maintaining Accuracy:
In our opinion once calibrated your Wafer-ProofThermometer°F/"C should maintain its accuracy. There is no exact way to determine how long calibration will be maintained. Water-.Proof
Thermometer °F/°Cs change littls, if any at all, but can be affected by aging, temperature, shockj and contamination.

Recalibration:
For factory calibration and re-certification traceable to National Iristifute of Standards and Technology contact Control Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77548 USA
Phone 281 482-1714 Fax 281 482-9448 service@control3.com www.control3.com

Control Company is an ISO •17025:2005 Calibration Laboratory AcCTediied by (A2LA) American Assooialion for Laboratory Accreditation, Certificate No. 1750.01.
Control Company is ISO 9001:2008 Quality Certified by (DNVj Det Norske Veritas, Certificate No. CERT-OISOS-2006-AQ-HOU-RvA.

International Laboratory Accrediiaiion Cooperation (1LAC) - Multilateral Recognttion Arrangement (MRA).

Page; 1 oft Traccable® is a registered trademark of Control Company © 2009 Controt Company

HORIZON ENGINEERING 16-5702
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Calabration complies with iSO/IEC
17025, ANSI/NCSL Z54CM, and 9001

Cert. No.: 4039-5554528
Certificafa No. 1750.01

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

Gust ID:Horizon Engineering, 13585 NE Whitaker Way, Attn. Joe Heffernan HI, Portland, OR 97230 U.S.A, (RI\flA:982686)

Instrument Identification:

tD:CS Model: 90205-22 S/N: 111896552

Standards/Equipment:
Description

Temperature Caiibration Bath TC-179
Thermistor Module
Temperature Probe

Temperature Calibration Bath TC-218
Thermistor IVIodule
Temperature Probe

Manufacturer:Contro! Company

Serial Number
A45240
A17118

128
A73332
A27129

5202

Due Date

2/13/14
2/20/14

10/25/14
11/30/14

NtST Traceable Reference

1000332071
G-B4829-30-1

1000346002
15-B15PW-1.1

Certificate Information:
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)

°c

°c

Data:
Nominal As Found

N,A.

N.A,

In Tot 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

0.100

0.059

TUR

>4;1

>4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Test Uncertainty RatjoofatleaBt4;1 is maintained unless otherwise stated and is calculated using the expanded measuremsnt uncertainty. Uncertginty evaluation Includes the in stnjment under
test snd is caiculated }n acoordance with the ISO "Guide [o the Expression of Uncertainty in Measurement" (GUM), Ths uncertainly represerits an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence level. In tolerance conditions are based on test results falitng within specified iimits wilh no redLction by the uncertainty of the measurement. The results contained
jiereln relate only to the item calibrated. This csrtificate shall not be repreducsd except !n full, without written approval of Coritfal Company,

No mln al = Standard's Reading; As Left= Instrument's Reading; In To[=!n Tolerance; Mtn/Max=Acceptance Range; ±U=Expanded Measurement Uncertainty; TUR=Te st Uncertainty Ratio;
Accuracy-±(Max-Min]/2; Min s= As Left Nominal (Rounded) - Tolerance; Max = As Left Nomin a 1( Rounded) + Tolerance; Data=MM/DD/YY

Nicol Rodriguez, Quality Manager Aaron Judice, Technical Manager

IVIaintaininc] Accuracy:
In our opinion once calibrated your Water-Proof Thermometer °F/°C should maintain its accuracy. There is no exact way ta determine how long callbrafion wlli be maintained. Water-Proof
Thermometsf "F/'Cs change littls, tf any at all, but can be affected by aging, temperature, shock, snd contaminaUon,

Recalibration:
For factory callbration and re-certification traceabteto National Institute of Standards and Technology contaci Control Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 7754G USA
Phone 281 482-1714 Fax 281 482-9448 service@control3,com www.controf3.com

Cortrol Company is an ISO 17025:2005 Calibratjon Laboratory Accredited by (A2LA) American Association far Laboratory Accreditation, Certificate No. 1750.01.
Control Company is [SO 9001 :Z008 QuaHty Certified by (DNV) Det Norshe Veritas, Certificate No. CERT-01805-2006 -AQ-HOU-RvA.

Iniemattonal Laboratory Accreditation Cooperation (ILAC) - Multilateral RecogniUon Arrangement (MRA).

Page 1 of 1 Traceabls® is a registered tndemark of Control Company ©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.: 4039-7216692
Certificate No. 1750.01

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

Oust ID:Horizon Engineering, 13585 NE WhitakerWay,, Portland, OR 97230 U.S.A. (RIV1A;10006S1 )

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

Standards/Equipment:
Descnptjon

Temperature Calibration Bath TC-179
Thermlstor Module
Temperature Probe

Temperature Calibration Battl TC-231
Digital Thermometer

Serial Number
A45240
A17118

3039
A79341

130070752

Due_Date

3/03/16
4/02/16

2/20/16

N!ST_Traceable 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

Cal Date: 11/16/15 Due Date:-11/16/16

Call b ration
Unit(s)

°c

°c

Data:
Nominal

0.000

100.000

As Found

-0.2

100.0

InToS

Y
Y

Norninal

0.000

100.000

As Left | InTol

-0.2

100.0

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 Technoiogy.
A Test Uncertainty Ratio of at least 4:1 is maintained unless oihepAiIse stated and is calculated using fha expanded measurement uncertainty. Uncertainty evaluation includes the instmment under
test and is calculated In accordance with the ISO "Guide to the Expression of Uncertainty in Measurement" (GUM). The uncertainty represents an expanded uncertainty using a coverags factor k=2
to approximate a 95% confidenca level. In toierance conditions are based an test results falling within specified iimita with no reduction by the uncertainty of the ffieasurement. The results contained
herein relate onl/ to the item calibrated. This certificate shall not be reproduced except ]n fu!l, witnout written approval of Controi Company,

Nominal=Standard's Reading; As Left=Insf rum enfs Reading; fnToMnToierancs; Mi n/Max=Acceptance Range; ±U=Expandad Measurement Uncertainty; TUR=Test Uncertainty Ratio;
At:curacy==±(Max-Min}/2; Min = As Left Nomina!(Rounded) - Tolerance; Max = As Left Nominal (Rounded) + Tolerance; Date=MM/DD/YY

Nicol Rodriguez, Quality Manager Aaron Judica, Technical Manager

Maintaining Accuracy:
In our opinion once calibrated your Water-ProDf Thermometer °F/°C should maintgin its aGcuracy. There Is no exact way to detarmfne how !ong calibratian will be maintained. Wafer.proof
Thermometer °F/°Cs change iittte, if any at all, but can be affectad by sglng, temperature, shack, and contamination,

Recalibration:
For factory calfbration and re-cert'rfication fraceable to Mational Institute of Standards and Techno!ogy contact Control Company.

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

Control Company is an ISO 17025:2005 Calibration Laboratory Accredited by (A2LA) American Association for Laboratory Accreditation, Certificats No. 1750.01.
Control Company ts iSO 9001:2008 Quality Certified by (DNV) Det Norske Veritas, Certificate No. CERT-0160S-2006-AQ-HOU-RvA.

International Laboratory Accreditation Cooperation (ILAC) - Multilaterai Recognition Arrangement (MRA).

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

HORIZON ENGINEERING 16-5702
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^^^^ lACCREDITECl)
////;tln\^ Calibration

Cfirtifica1eNo.1750.01

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

©
Cert. No.: 4039-6313618

Manufactured for and distributed by: Thomas Scientific, Box 99, 99 High Hi!! Road, Swedeboro, NJ 08085-0099 LLS.A.

Instrument Identification:

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

Description
Temperature Calibrstion Bath TC-179

Thermistor Module
Temperature Probe

Temperature Calibration Bath TC-309
Digital Thermometer

Serial Number
A45240
A17118

128
B3A444

140073820

Due Date

2/24/15
3/12/15

1/28/15

NiSTTraceable Reference

1000351744
15-CJ73J-4-1

4000-56S0560

Certificate Information:
Technician; 68 Procedure; CAL-03 Cal Date: 10/31/14 Due Date: 10/31/16
Test Conditions: 23.00C 43.0 %RH 1021 mBar

Calibration Data: (New Instrument)
Unit(s)

°c

°c

Nominal As Found

N,A.

N.A.

In To! 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 Ratto of aiieast 4:1 Is maintained unless olherwtse stated and is calculated using fhe expanded measurement uncertainty. Uncertainty evaluation includes the instrument under
test and is calculated in accordance with the ISO "Guide to the Expression of Uncertainty in Measurement" (GUM), The uncertainty represents an expandad uncertainty using a coverage factor h=2
to approximate a 95% confidence level, in tolerance conditions are based on test results falling within specified limits with no reduciion by the uncertainty of the measurement. The results contained
herein relate only to the Item calibrated. This certificate shali nol be repmducsd except In full, wffhaut written approval of Confroi Company,

Nominal'3 Standard's Reading; As Left= Instrument'a Reading; In To;=ln Tolerance; Min/Max=Acceptance Range; ±U=Expand8d Measurement Uncertainty; TUR=Test Uncertainty Ratio;
AccLiracy=±(Max-Min)/2; Min= As Left Nominal (Rounded) -Tolerance; Ms^ =As Left Nominal (Rounded) + Tolerance; Date=MM/DD/YY

Nicot Rodriguez, Quality Manager

''is^y,^- ^ri-^-
Aaron Judice, Technicai Manager

IVIaintaining Accuracy:
in our opinion once calibrated yourWater-ProofThermometer °F/°C should mamialn its accuracy. There is no exact way to determine how long calibration will be maintained. Water-Proaf
Thermometer °F/°Cs change !itt!e, if any at sll, but can be affected by aging, temperature, shock, and con lami nation.

Recalibration:
For factory catibration and re-certiffcatlon traceable to National Insiitute of Sianctards and Technology contact Contro} 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 Calibretton Laboratory Accredited by (A2LA) American Association for Laboratory AcGreditation Certificate No. 1750.01.
Control Company is ISO 9001 :2006 Quality Certified by (DNV) Det Norske Veritas, Certificate No. CERT-01805-2006-AQ-HOU-RvA.

international Laboratory Accredttation Cooperation (!LAC) - Muitilatera! Racognitton Arrangement (MRA).

Page I of 1 Traceable® is a registered trademark. of Control Company 0 2009 Control Company

HORIZON ENGINEERING 16-5702
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17025, ANSI/NCSL Z540-1, and 9001
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/'^\^? lACCREDITEDl
////nii;\^ Ga!ibration

Certificafe No.17B0.01

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

Cert. No.: 4039-6313622

Manufactured for and distributed by: Thomas Scientific, Box 9S, 99 High Hill Road, Swedeboro, NJ 08085-0099 U.S.A.

Instrument Identification:

Model: 9327K16 S/N: 140754314 Manufacturer: Control Company
BC

Standards/Equipment:
Description

Temperature Calibration Bath TC-179
Thermistor Module
Temperature Probe

Temperature CaSibratton Bath TC-309
Digital Thermometer

Serial Number
A45240
A17118

128
B3A444

140073820

Due Date

2/24/15
3/12/15

1/28/15

N.IST Traceab!e_Reference

1000351744
15-CJ73J-4-1

4000-5680560

Certificate Information:
Technician: 68 Procedure: CAL03 Cal 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)

"c

6C

Nominal As Found

N.A.

N.A.

InTol Nominal

0.000

100,000

As Left

-0.5

99,7

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 Traceabie to National Institute of Standards and Technology.
A Test Uncertainty Ratio of at least 4:1 is maintained unless otherwise slated and Is calculated using the expanded measuremeni uncertainty. Uncertainty evaluation includes the instrument under
test and is calculated in accordance with the (SO "Guide to the Expression of Uncertainty in Measurement" (GUM). The uncertainty rspresants an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence level. In tolerance conciitions are based on test results falling within specified limits wtth no reduction by the uncertainty of the measurement. The results contained
herein relate only to the item calibrated. This certificate shall not be reproduced except In full, without written appruual or Control Company.

NomIna|=Standardts Reading; As Left= Instrument's Reading; tn To|=|n Tolerance; Min/Max=Acceptance Range; ±U=Expanded Measurement Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy s±(Max-Min)/2; Min = As Left Nominal (Rounded) -Tolerance; Max = As Left Nominal(Rounded) + Tolerance; Date=MM/DD/YY

Nicol Rodriguez, Quality Manager Aarari Judice, Technteat Manager

Maintaining Accuracy:
In our opinion once calibrated your Wster-ProofThermometer °F/°C should maintain its ascuracy. There is no exact way to determine how long calibraiion wifl be maintained. Waler-Proof
Thermometer °F/°Cs change tittla, tf any at al!, but can be affected by aging, tempsfature, shock, and conlamtnation.

Recalibration:
For factory calibraftan and re-certificatfan traceable to Nallonal Institute of Standards anc! Technology contact Control 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 17025AOOS Calibratlon Laboratory Accredited by (A2LA) American Assodaiion for Laboratory Accreditation, Certificate No, 1750,01.
Contro! Company la ISO 3001:2008 Qua!iiy Certified by (DNV) Det Norske Verltas, Certificate No. CERT-01805-20 06-AQ-HOU-RvA.

fnternationat Laboratory Accreditation Cooperation (ILAC) - Multdaterat Recognition Arrangement (MRA}.

Page I of 1 Traceable® is a registered trademark of Control Company ©2009 Control Company

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

/^ii^ caiibration Cert. No.: 4039-6313605
Certificate No. 175D.01

Traceable® Certificate of Calibration forWater-Proof Thermometer °F/°C

Manufactured for and distributed by: Thomas Scientific, Box S9, 99 High Hi!! Road, Swedeboro, NJ 08085-0099 U.S.A,

Instrument Identification:

Model: 9327K16 S/N: 140754303 Manufacturer: Control Company

Standards/Equipment:

Description
Temperature Calibration Bath TC-179

Thermistor ModLfle
Temperature Probe

Temperature Calibration Bath TC-309
Digital Thermometer

Serial Number
A45240
A17118

128
B3A444

140073320

Due Date

2/24/15
3/12/15

1/28/15

N I ST Traceable 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

Cal Date: 10/31/14 Due Date: 10/31/16

Calibration Data: (New Instrument)
Unit(s)

°c

°c

Nominal As Found

N,A.

N.A.

Ih To[ Nominal

0,000

100,000

As Left

-0.2

99.5

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 teasi 4:1 Is maintained unless otherwise stated and is calcuiated using the expanded measurement uncertainty. Uncertainiy evaluation tnctudes the instrument under
test and is calculated in accordance with the ISO "Guide to the Expression of Uncertainty In Measurement" (GUM), The uncartainty represents an expanded uncertainty using a coverage factor k=2
to approximate a SSVn confidence level. In toferance conditions are based on test results falling within specified limits with no reduction by the uncertainty of the measurement. The resuits contained
herein relate only to the Item calibrated. This certificate shal! not be repfocfucsd except In full, without written approval of Control Company.

Nomina!=Standard's Rsading; As Left^lnstrument's Reading; In To [=]n Tolerance; Min/Max=Acceptance Range; ±U=Expanded Measurennent Uncertainty; TUR=TestUncertainiy Ratio;
AccuraGy=±(Max-Min)/2; Min = As Left Hominai(Rounded)-Tolerance; Max = As Left Nominal(Rounded) + Tolerance; Date=MM/DD/YY

Nicoi Rodriguez, Quality Manager

f^-St.—~^S^—
Aaron Judice, Technical Manager

IVfaintaining Accuracy:
In our opNon once calibrated your Water-ProoF Thermometer °F/°C should maintain its accuracy. There is no exact way to determine how long catibraUoriwiIf be maintained. Wa^^^
Thermometer °F/°Cs change little, if any at all, but can be affected by aging, temperature, shock, and confamlnaiion.

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

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

Control Company ts an ISO 17025:2005 Callbratian Laboratory Accredited by (A2LA1 American Assoclatfon for Laboratory Accreditation, Certificate No. •1750.01,
Control Company is ISO 9001:2008 Quality Certified by (DNV) Del Norske Verftas, Certtficate No. CERT-01605-2006-AQ-HOU-RvA.

International Laboratory Accreditation Cooparation (ILAC) - Multilateral Recognition Arrangement (MRA).

Page I of 1 Traceable® is a registered trademarlc of Central Company 0 2009 Control Company

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

Cert. No.: 4039-6313611
Certificate 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.S.A.

Instrument Identification:

Model:9327K16 S/N: 140754308 Manufacturer: Control Company MV
Standards/Equipment:

Description
Temperature Caltbration Bath TC--179

Thermistor Module
Temperature Probe

Temperature Calibration 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
Test Conditions: 23.0°C 43.0 %RH 1021 mBar

Cal Date: 10/31/14 Due Date: 10/31/16

Calibration Data: (New Instrument)
Umt(s)

c
°c

Nominal As Found

N.A.

NA.

[nTol Nominal

0.000

100.000

As Left

-0.3

99.8

InTol

Y
Y

Min

-1.0

99.0

Max

1.0

101.0

±u

0,10

0,059

TUR

>4:1

M: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 and Is calculated using the expanded measure me nt uncertainty. Uncertainty evaluation includes the inslrument under
test and is calcuiaied in qccordance with the ISO "Quids to the Expression of Uncertainty in Measurement" (GUM). The uncertainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 9S% confidence level. In tolerance condittons are based on test results falling within spscified limits w'Ah no rsductiort by the uncertainty of the measurement. The results contained
herein relate only to She item calibrated. This certificate shaK not be reproduced except in fuil, without wriiten approval of Control Company,

Nomina ^Standard's Reading; As Left=lnstru me nfs Reading; In Toi=ln Tolerance; Min/Max^Acceptsnce Range; ±U=Expanded Measurement Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy;=±(Max-Min]/2; Min == As Left Nominal (Rounded] - Tolerance; Max = As Left Nominal (Rounded) •<• Tolerance; Date=MM/DD/YY

Nicol RodrigueZi Quality Manager
•fi^s^ —-^

Aaron Judice, Technical Manager

Wlaintaining Accuracy:
In our opinion once calibrated yourWater-ProofThermometer°F/°C should maintain its accuracy. There is no exact way to determine howiong catlbratian will be maintained. Watar-Proof
Thermomefer °F/°Cs change littls, if any at all, but can be affected by agfng, temperature, shock, end contamination.

Recalibration:
For factory calibration and re-certlftoation tracegble to National Instltuta of Standards and Technotogy contact Control Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 service@control3.com www.control3xom

Contro! Companr is an ISO 17025:2005 Calibration Laboratory Accredited by (A2LA) American Associalton for Laboratory Accreditation, CertificateNo.-l7S0.01,
Control Company is ISO 9001:3008 Quality Certified by (DNV) Det Horske Veritas, Certificate No. CERT-01805-2006-AQ-HOU-RvA.

Intemationai laboratory Accreditation Cooperation (ILAC) - Muitilateral Recognition Arrangement (MRA).

Page 1 of 1 Traceabte® is a repstered trademark of Control Company © 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.: 4039-7216695
C8rtificafeNo.1750.01

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

Gust 10:Horizon Engineering, 13585 NEWhitaker Way,, Portland, OR 97230 U.SA (RMA:1000681 )

Instrument Identification:

Model: 90205-22 S/N: 130301083 Manufacturer: Control Company PB
Standards/Equipment:

Description
Temperature Calibration Bath TC-179

Thermistor IVIodule
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

NIST Traceable Reference

1000371058
15-AOP2S-20-1

4000-65G1724

Certificate Information:
Technician: 68 Procedure: CAL-03 Cal Date: 11/16/15 Due Date: 11/16/16
Test Conditions; 24.9°C 50.0 %RH 1011 mBar

Calibration
Unjt(s)

°c

°c

Data:

Nominal

0.000

100.000

As Found

-0.3

99.8

In To!

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 ia maintained unless othenvise stated and is calcuiatad using the expanded measurement uncertainty. Uncertainty evaluation Includes the insirument under
test and is calcu!ated fn accordance with the ISO "Guide to the Expression of Uncertainty in Measurement" (GUM). The uncertainty represents an expanded unceriainfy using a coverage factor k=2
to approximate a 35% confidence level. In tolerance conditions are based on test results falling within specified limits with no reduction by the uncertainty of the measurement. The results contained
herein relate only to the item calibratad. This certificate sfiall not be reproduced except in full, without written approval of Control Company.

Nominal=Stand art's Reading; As Left=lnstrument's Reading; tn To] = In Tolerance; Min/IUlax=AcceptanGe Range; AU=Expanded Measurement Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy =±(Max-Min)/2; Min=As Left Nominal (Rounded) -Tolerance; Max = As Left Nominal (Rounded) + Tolerance; Daie=MM/DO/YY

Aaron Judice, Technical ManagerNicol Rodriguez, Quality Managsr

IVIaintaining Accuracy:
In our opinion once calibrated your Water-Proof Thermometer °F/°C stiould maintatn its accuracy. There is na exact way to detarmine how long calibration wit( be mafntained. Water-Proof
Thermometer °F/°Cs change !!ttle, If any at ail, but can be affect&d by aging, temparaturs, shock, and contamination.

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

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

Control Company [s an ISO 17025:2005 Calibration Laboratory Accredited by(A2LA] American Association for Laboratory Accreditation, Certificgfa No. 1750.01.
Control Company is !SO 9001 :200B Quality Certified by (DNV) DeS Norste Veritas, Certrficate No. CERT-01805-2006-AQ-HOU-RvA.

International Laboratory Accreditation Cooperation (ILAC) - Muifilateral Recognition Arrangement (MRA).

Page 1 of 1 Tracesble® Is a registered trademark of Control Company 0 2009 Control Company

HORIZON ENGINEERING 16-5702



^V'!"/'///,
170

Calibration complies with ISO/IEC

'^/^\.y' IACCREDITEDJ 17025, ANSI/NCSLZ540-1, and 9001
''////;ii,>\^" caiibraEion Cert. No.: 4039-7216696

CsrtiRcat8No.175D.01

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

Gust ID:Horizon Engineering, 13585 NEWhitaker Way, , Portland, OR 97230 U.SA. (RMA:1000681

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

Standgrds/EquEpment:
Description.

Temperature Calibration Bath TC-179
Thermistor [Vlodute
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 1ST Traceable 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

Cal Date: 11/16/15 Due Date: 11/16/16

Calibration
Unit(s)

°G

°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

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 atherwiss stated and is calculated using.the expanded measuretnent uncertainty. Uncertainty evaluation includes the instrument under
test and is calcuiated in accordance with the ISO "Gulds to the Expression of Uncertainty in Measurement" (GUM). The uncertainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence level. In tolerance conditions ars based on test results faliing within specified limits with no reduction by the uncertainty of the measurement. The results con Salned
herein relate only to the item calibrated. This certificate shall not be reproduced except in full, without written approval of Contro! Company.

Nominal = Standard's Reading; As Lefts Instrument's Reading; In Tot=ln Tolerance; Min/Max=Acceptance Range; ±U=Expanded Measurement Uncertainty; TUR=Tesf Uncertainti'Ratio;
Accuracy=±(Ma?!-Min)/2; Min = As Left Nominal (Rounded) - Tolerance; Max'- As left Nominal (Rounded) + Toierance; Date=MM/DD/YY

Nicol Rodriguez, Quality Manager Aaron Jud!ce, Technical Manager

Maintaining Accuracy:
In our opinion once calibrated your Water-ProofThermometerT/'C should maintain its accuracy. There is no exact way to determine how long calibraiion will be maintained. Wa^^
Thermometer °F/°Cs change little, if any at all, but can be affected by agtng, temperature, shock, and contamination.

Recalibration:
For factory catfbration and re-cerfification traceable to National Institute of Standards and Technology contact Control Compgny.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 service@controf3.com www.contro13.com

Control Company is an ISO 17025:2005 Calibraiion Laboratory Accreditsd by (A2LA) American Association for Laboratory Accreditation, Certificate No. '1750.01.
Control Company is ISO 8001 ;2008 Quality Certifled by (DNV) Det Norska Veritas, Certificate No, CERT-01805-20 OS-AQ-HOU-RvA,

tnternatianal Laboratory Accreditation Cooperation (1LAC) - Multilateral Recognition Arrangement (MRA).

Page 1 of 1 Traeeable® is a registered trademark oF Control Company © 2009 Control Company

HORIZON ENGINEERING 16-5702
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Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001''^/<^^>^? tUSCREDITED]

////Hln\^s Calibration
Certificate No. 1750.01

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

Cert No.: 4039-6506386

Manufactured for and distribLtted by; Thomas Scientific, Box 99, 99 High Hili Road, Swedeboro, NJ 08085-0099 U,S.A.

Instrument Identification: PAT
Model: 9327K16 S/N; 150067645 Manufacturer; Control Company

Standards/Equipment:
Descrigtjon

Temperature Calibration Bath TC-231
Thermistor Module
Temperature Probe
Thermistor Module
Temperature Probe

Temperature Calibration Batfi TC-179

Certificate Information:
Technician: 68 Procedure: CAL-03 Cal Dale: 1/28/15
Test Conditions; 25.CTC 32.0 %RH 1022 mBar

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

Due Date: 1/28/17

Calibration Data: (New Instrument)
Unit(s)

°c

°c

Nominal As Found

N,A.

N.A.

In To! Nominal

0.000

100.000

As Left

-0.4

99,4

In Tol

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 ts maintained unless otherwise stated and Is calculated using the expanded measurement uncertainty. Uncertatnty evajuation includes the instrument under
test and Is calculated in accordance with the !SO "Guide to the Expression of Uncertainty in Measurement" (GUM). The uncertainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence ievet. In tolerance conditions are basad on test results falling within specified limits with na reduction by the uncertainty of the measuremenl. The results contained
herein relate only to Ihe item calibrated. This certificate shall not be reproduced except in full, without written approval of Control Company.

Nominal-'Standard's Reading; As Lefts instrumsnt's Reading; In To1=ln Tolerance; Mln/Max=Accep lance Rang&; ±U=E>;panded Measuremsnt Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy=±(Max-Min)/2; Min a As Left Mom in a I (Rounded) - Tolerance; Max = As Left Nom[nal(Rounded) + Tolerance; Date=MM/DD/YY

Nicot Rodriguez, Quality Manager Aaron Judtce, Technical Manager

Maintaining Accuracy:
in our Opinion once calibrated your Water-Proof Thermameter T/°C should maintain its accuracy. Ttisre is no exact way to determine how long calibration wift be maintained. Water-Proof
Thermometer °F/''Cs change little, if any at all, but can be affected by aging, temperature, shock, and con Earn i nation.

Recalibration:
For factory calibration and re-certification traceabls to National Institute of Standards and Technology contact Control Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714 Fax 28-1 482-9448 service@control3.com www.control3.com

Conlrol Company !s an [SO 17025:2005 Catlbration Laboratory Accredited by (A2LA) American Association for Laboratory Accreditation, Certificate No. 1750.01.
Control Company is ISO 9001:2008 Quality Certified by (DNV) Del Norske Veritas, Certificate No. CERT-0-1805-2006-AQ-HOU-RvA.

International Laboraiory Accreditation Cooperation (ILAC) - Multilateral Recognition Arrangement <MRA).

Page [ of 1 Traceable® is a registered bwlemark of Control Company 0 2009 Control Company
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//^ili^ calibratjon

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

Cert. No. =4039-7175480
Certilical8Nn.175D.01

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

Manufactured for and distributed by: Thomas Scientific, Box 99,89 High Hlli Road, Swedeboro, NJ 08085-0099 U.S.A,

Instrument Identification:

M
Model; 9327K16 S/N: 151830463 Manufacturer; Conlrol Company

Standards/Equipment:
Description

Temperature Calibration BathTC-179
Thermistor Module
Temperature Probe

Temperature Calibralion Bath TC-231
Thermistor Module
Temperature Probe

Serial Number
A45240
A17118

3039
A79341
A27129

5202

Due Dale

3/03/16
4/02/16

11/04/15
11/19/16

N!ST Traceable Reference

1000371058
15-AOP2S-20-1

1000365407
6-CV9Y2-1-1

Certificate Information:
Technician: 68 Procedure: CAL-03 Cat Date: 10/30/15 Due Date: 10/30/17
Test Conditions: 24.4°C 50.0 %RH 1012mBar

Calibration Data: (New Instrument)
Unit(s)

c
°c

Nominal As Found

NA
N.A.

InTol Nominal

0.000

100,000

As Left

-0.3

100.2

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.
ATest Uncertainty Ratio of at [east 4:1 is matntatned un less otherwise stated and is calculated using the expanded measursment uncertahty. Uncertainty evaluation Includes the Instrument under
tast and Is cateulatsd In accordance with the ISO Quids to the Expression of Uncertainty in Measurement" (SUM), The uncertainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 55% contidenoe tevel. In toteranoe conditions are based on tost results felling within spedfied limits with no rsductlon by the uncertainty of the measurement. The resu^
herein relate on!y to the item calibrated. This certificate shall not be reproduced except in full, without written approvai of Contra! Company.

NominaI=Standardls Reading; As Lsft^lnstrument's Reading; In To!=ln Tolerance; Mln/Max=AaceptancB Range; ±U=Expandsd Measurement Uncsrtatnty; TUR=Test Uncertainty Ratio;
Accuracy=±(Max-Mln)/2; Min = As Lsft Nominal (Rounded) - Toterance; Max = As Left Nominal (Rounded) + To!erancs; DatesMM/DD/YY

Ntooi Rodrlguez, Quality Manager
^^..

Aaron Judlce, Technical Manager

Maintaining Accuracy:
h our opinion once calibrated your Water-Prool Thermometer <'F/°0 should maintain its accuraGy. There Is no exact way to detBrmine how long calibratton wi!i be msintained. Water-Proat
Thermometer °F/°Cs change.littia, if any at all, but can be affected by aging, tsmperature, shock, and contamination.

Recalib ration:
Forfectory callbration and re-certification traoeabie to National Institute of Slandards and Technology contact Control Company,

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 service@controt3.com www.controt3.com

Control Company Is sn ISO 1 7025:2005 Calibratlan Laboratory Accredited by (A2LA} Amsrican Association for Laboratory Accreditation, Certificate No. 1750.01.
Control Company Is !SO 9001 :SOQ6 Quality Certified by (DNV) Dat Norske Verltas, Certlficata Mo. CERT-01805-20 06-AQ-HOU-RvA.

International Laboratory Accreditation Coopsratton (I LAG) - Multilatsrai Recognition Arrangement (MRA).

-PageloH Traceable® is a reglslered tiademark of Control Company © 2Q09 Control Company
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Horizon Shop
2016Calibrations
JH

[BAROMETER CALIBRATIONS
IELEVATION OF STANDARD 30 FT

inHg inHg
NWS

Diff
%

inHg|

TV 1
TV 2
TVS
T/4

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 #8

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 SLiMP #N/A .#N/A
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QA/QC Documentation
Procedures

HORIZON ENGINEERING 16-5702





176
Quality Assurance/Quality Control

Introduction The QA procedures outlined in the U. S. Environmental Protection

Agency (EPA) test methods are followed, including procedures, equipment
specifications, calibrations, sample extraction and handling, calculations, and

performance tolerances. Many of the checks performed have been cited in the

Sampling section of the report text. The results of those checks are on the

applicable field data sheets in the Appendix.

Continuous Analyzer Methods Field crews operate the continuous analyzers
according to the test method requirements, and Horizon's additional

specifications. On site quality control procedures include:
• Analyzer calibration error before initial run and after a failed system

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

for the low, mid, and high-level gases or 0.5 ppmv absolute difference)

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

• Drift check (within ±3.0% of calibration span for low, and mid or high-

level gases, or 0.5 ppmv absolute difference)

• System response time (during initial sampling system bias test)
• Checks performed with EPA Protocol 1 or N 1ST 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 ieast two times the system response time at each

sample point)
• Sample flow rate (within approximately 10% of the flow rate

established during system response time check)

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

report
• Average concentration (run average ^ calibration span for each run)

• Stratification test (to be done during run 1 at three(3) or twelve(12)

points according to EPA Method 7E; Method 3A, if done for moiecular

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

Manual Equipment QC Procedures On site quality control procedures include
pre- and post-test leak checks on trains and pitot systems. If pre-test checks

indicate 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 vanabiiity that is not within performance goals (check the

method, testing, and operation of the plant)
• verify field quality checks

Equipment Calibrations Periodic calibrations are performed on each piece of

measurement equipment according to manufacturers' specifications and

applicable test method requirements. The Oregon Department of Environmental
Quality (ODEQ) Source Testing Calibration Requirements sheet is used as a

guideline. Calibrations are performed using primary standard references and

calibration curves where applicable.

Dry Gas Meters Dry gas meters used in the manual sampling trains are

calibrated at three rates using a standard dry gas meter that is never taken into
the field. The standard meter is calibration verified by the Northwest Natural Gas

meter shop once every year. Dry gas meters are post-test calibrated with

documentation provided in test reports.

HORIZON ENGINEERING 16-5702
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Quality Assurance/Quality Control

Thermocouples Sample box oven and impinger outlet thermocouples are
caiibration checked against an NIST 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

themnocouples before each test. Pilots are protected with covers during storage

and handling until they are ready to be inserted in the sample ports.

Nozzles Stainiess steel nozzles are calibrated twice each year by checking for

nicks or dents and making diameter measurements in triplicate. Quartz and

borosilicate glass nozzles (and often stainless steel nozzles) are commonly

calibrated in the field by taking the average of three consecutive diameter
measurements. These field caiibrations are recorded on the field data sheet for

the first run the nozzie was used.
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Correspondence
Source Test Plan and Correspondence
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HORIZON
ENGINEERING 13585 NE WhitakerWay • Portland, OR 97230

Phone (503) 255-5050 • Fax (503) 255-0505
www.horizonengineerinQ.com

March 24, 2016 Project No. 5702

Mr. George Davis
Oregon Department of Environmental Quality
Northwestern Region - Portland Office
700 NE Multnomah St, Suite 600
Portland, OR 97232

Mr. Michael Eisele, P.E.
Oregon Department of Environmental Quality
Western Region - Salem Office
4026 Fairview Industrial Drive
Saiem, OR 97302

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

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

1. Source to be Tested: Glass Furnace T7

2. Test Locations: Baghouse BH-1 Inletand Outiet

3. Purpose of the Testing: Performance testing for new baghouse

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

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

6. Test Methods to be Used: Testing will be conducted in accordance with
EPA methods in Title 40 Code of Federal Reauiations 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.

Clients\TestPlans\2016\BullseyeG[ass\5702_v1 HORIZON ENGINEERING 16-5702
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Michael Eisele, Oregon Dept. of Environmental Quality, March 24, 2016 2

Flow Rate: EPA Methods 1 and 2 (S-type pitot w/ isokinetic 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 QR61 (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-seconcf readings are logged. Run averages, tabulated data and the
graphic outputs from the DAS are included in the test reports.

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

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

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

Continuous analyzer procedures: Fieid 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 calibration gases (within ±
5.0% of the calibration span or 0.5 ppmv absolute difference)

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

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

averages of one second readings

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

HORIZON ENGINEERING

Ciients\TestPlans\2016\BullseyeGlass\5702_v1 HORIZON ENGINEERING 16-5702



182
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 ieast two times the system response time at each sample
point)

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

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

• Average concentration (run average ^ calibration span for each run)
• Stratification test (to be done during run 1 at three(3) or twelve(12) points

according to EPA Method 7E; EPA Method 3A if done for molecular
weight only will be sampled near the centroid of the exhaust; and
stratification check not normally applicable for RATAs)

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

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

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

• Nozzles are inspected for nicks or dents and pilots are examined before
and after each use to confirm that they are stili aligned.

• Pre- and post-test calibrations on the meter boxes will be included with
the report:, along with semi-annual calibrations of criticai orifices, pilots,
nozzles and themnocouples (sample box impinger outlet and oven, meter
box Enlet 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 shali be the
greater of 31.8 dscf or sufficient to ensure a minimum ISDL of one-half
(1/2) the emission standard.

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

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

• pH of the impinger solution will be checked during sample recovery.
• The sample train will be purged with N2 at a rate of 10 L/min for 30

minutes.
• If the stack temperature is above 200 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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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, Bullseye Giass is not required to
obtain audit samples for this test program.

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

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

13. Horizon Engrg. Contact:

14. Consultant:

Fax
E-mail

Cell
E-mail

15. Source Site Personnel:

Fax
E-mail

16. Regulatory Contacts:

Fax
Email

Fax
E-mail

Thomas Rhodes or
(503) 255-5050
(503) 255-0505
trhodes@montrose-env.com

John Browning
(503)212-2515
(503)412-9842
ibrowninq@bridcieh2o.com

Dan Schwoerer
(503) 232-8887
(503) 238-9963
danschwoerer(a).bullseveaiass.com

George Davis
(503)'229-5534
(503) 229-6945
davis.aeorae(5)dea.state.or.us

Michael Eisele
(503) 378-5070
(503)378-4196
EISELE.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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• Furnace^emperature,- Furnace to be regulated between the temperature
of 2,100 F and 2,575 F as per usual production parameters.

• Redox settings - Combustion gasses to be mixed at a ratio of 1.02 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

• All normally recorded process information

Process/Production/Control information is to be aatheredI for each test
run bv the Source Site Personnel and provided to Horizonjor inclusion
JTLthe 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 locations for the baghouse inlet are on a
horizontal section of dueling. Depending on the port orientation, to prevent
the recirculating impinger solution from draining out of the nozzle, 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 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 CWQC documentation. Source
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test reports will be submitted to you within 45days of the completion of the
field work, unless another deadline is agreed upon. Buliseye Glass should
send one (1) hardcopy of the completed source test report to you at the
address above.

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

Sincerely,

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.horizonengineerinfl.com

April 8, 2016 Project No. 5702

Mr. George Davis
Oregon Department of Environmental Quality
Northwestern Region - Portland Office
700 NE Multnomah St, Suite 600
Portland, OR 97232

Mr. Michael Eisele> P.E.
Oregon Department of Environmental Quality
Western Region - Salem Office
4026 Fairview Industrial Drive
Salem, OR 97302

Re: Source Testing: Bullseye Glass 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. Thiswiil
serve as the Source Test Pian unless changes are requested prior to the start of
testing.

1. Source to be Tested: Glass Furnace T7

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

3. Purpose of the Testing: Performance testing for new baghouse. Cr+6

emissions will be estimated using the Cr
efficiency.

inlet results and the PM removal

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

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

6. Test Methods to be Used: Testing will be conducted in accordance with ,
EPA methods in Title 40 Code of Federal Regulations Part 60 (40 CFR 60),
Appendix A, from the Electronic Code of Federal Regulations (www.ecfr.gov),
January, 2014; Oregon Department of Environmental Quality (ODEQ)
methods in Source Sampling Manual Volume 1, April, 2015.
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Baahouse Inlet
Flow Rate: EPA Methods 1 and 2 (S-type pitotw/ isokinetic traverses)
C02 and Oz: Assume same molecular weight as the outlet
Moisture: EPA Method 4 (incorporated w/ ODEQ Method 5)
PM: ODEQ Method 5 (filterable and condensabie PM; isokinetic

impinger train technique)
Total Cr & Cr+6: SW-846 Method 0061 (isokinetic recirculatory impinger train

technique with Cr analysis by 1C with Post-Column
Derivatization-Visible Absorption and Total Cr analysis by
ICP-MS)

Baahouse Outlet
Flow Rate: EPA Methods 1 and 2 (S-type pilot w/ isokinetic traverses)
Fixed Gases: EPA Method 3C (Tejdfar 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 condensabie 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-seconct 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 Tediar bag samples will be taken during the run to encompass the
entire length of the test run.
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Also, prior to use, thermocouple systems are checked for ambient
temperature before heaters are started.

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

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

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

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

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

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

• pH of the impinger solution will be checked during sample recovery.
• 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 UF, the Teflon sample and
recirculating lines may be placed in an ice bath to keep the recirculated
reagent cool enough so it does not turn to steam.

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

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

12. Reporting Units for Results: Results will be expressed as concentrations
(ppmv, ng/dscm. 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@montrose-env.com

14.Consultant: John Browning
(503)212-2515

Cell (503)412-9842
E-mail ibrownina@bridcieh2o.com

15. Source Site Personnel: Dan Schwoerer
(503) 232-8887

Fax (503) 238-9963
E-mail danschwoerer^bullseyecilass.com

16. Regulatory Contacts: George Davis
(503)~229-5534

Fax (503) 229-6945
Email davis.Reorge^deq.state.or.us

Michael Eiseie
(503) 378-5070

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

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

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

• Fumace^temperature^- Furnace to be regulated between the temperature
of 2,100 F and 2,575 F as per usua! 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/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.
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18. Source Test Audit Report: Source Test Audit Report forms will be submitted
along with the source test report for this testing.

19. Plant Entry & Safety Requirements: The test team will follow 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 (Man): Mobilize and setup
April 26 (Tues): Begin test Run 1
April 27 (Wed): Begin test Run 2
April 28 (Thurs): Begin test Run 3
Aprii 29 (FrE): 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, couid 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
^•' 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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Kate Brown, Governor

-1SL

Department of Environmental Quality
Western Region Salem Office

4026 Fairview Industrial Dr SB

Salem/ OR 97302
(503) 378-8240

FAX (503) 373-7944
TTV 7ii

April 12,2016

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

Thomas Rhodes

Horizon Engineering
13585 NEWMtaker Way
Portland, OR 97230

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

Eric Durrin and Thomas Rhodes:

DEQ originally received fhe source test plan for testing the emissions from glass famace T7

located at Bullseye Glass in Portland, OR on Mgxch 21, 2016. DEQ received the first revised plan
on March 25, 2016, and fmal revised plan on April 8,2016. The final plan-details the methods and

approach to determine the emission rate and removal efficiency ofparticulate matter (PM) from
the bagho-use inlet and exhaust, and the measurement of total chromium (Cr) and hexavalent
chromium (Cr+ ) at the baghouse inlet. DEQ has reviewed the source test plan and Is approving it
with the following conditions:

GENERAL PROCESS CONDITIONS

1.) Only regular operating staff may adjust the production process and emission control
• parameters during the source performance tests and within two (2) hours prior to the

tests. Any operating adjustments made durmg the sonrce performance tests, wMch are
a result of consultation during fh.e tests with source testing personnel, equipment

vendors or consultants, may render the source performance test invalid. Any
adjustments made during the test must be recorded and included in the test report.

2.) Testing shall be performed while the furnace is making glass with the highest
percentage of chromium normally used. The famace must also be fired in the most
oxidizing condition under which chromium containing glass is normally made. Tlie

ingredients m the batch must be the most oxidizmg mgredients n.oi'mally used to
make chromium containing glass. Documentation stating and explaining this must be

provided m the test report.
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3.) During scmrce testing the following process parameters must be monitored, recorded,
and documented in the source test report. The process parameters below are to be

reported for each individual test ran and averaged for all test runs, if appropriate.

• Amoxuit of total cliromrum m the batch (Ibs)

• Type and quantity of material being processed

• Oxygen usage (quantity used, hourly minimum)

• Natural gas usage (quantity used, hourly minimum)

• Furnace temperature ( F, hourly minimum)

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

• Weight of charges (hiring each batch (Ibs)
• Time of charges

• Weight of fimshed product (Ibs)
• Duration of the charging period (hrs)
• Duration of refining period (hrs)
• All other normally recorded information

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

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

5.) Take steps to minimize the blockage effects of the sampling probe in the test ducVstack.

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 fhat representative chromium samples are collected durmg these extended test
intervals (-16 hours), four sequential traverses should be performed on each of the two
ports. Por 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 recirculatmg K.OH cannot be lost out the sampling nozzle.

10.) With the exception of the sam.pUng nozzle (glass) and the siUca gel impmger, all of
the sampling train components (including cotmecting fittmgs) shall be Teflon.
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11.) In Section 10, Horizon notes that the pH of the KOH sample solution will be measured
after the completion of the testing, which is required by the method. Given fhe duration of

the testing you may, to make sure the pH of the absorbing solution remains above 8.5,
momentarily pause the test to check the pH periodically throughout the run (e.g., every few
hours). Any pH data collected shall be documented on the field data sheet. Leak checks
must be completed any time tiie sampling system is opened. Leak checks of&e equipment

and any gain in volume by the dry gas meter due to the leak checks must also be
documented on the field data sheets. Correct the final sample volume by the amoimt

collected during the leak checks and use the corrected sample volume amount for
emissions calculations.

12.) Equation 7.6.4 ofth-e method has an error. If Horizon opts to perfonn a blank

correction, please use the following equation:

m - [(S, ug/ml ^ Vis, ml) ~ (B, ug/ml * 300 ml)] x d

(Note: TJie above equation assumes that the impmgers are initially charged with 300

mis of the KOH reagent)

13.) Verify the KOH recirculation rate is at least 50 ml/nun.

14.) Record the nitrogen purge rate and duration.

15.) Following purging and filtration, the sample solution is to be transferred to

polyefhylene sample bottles.

16.) Follovmg the test, the impmger solution shall be purged with nitrogen and filtered
thiough an acetate membrane filter (0.45 um pore size); refer to Section 5.4.3 offhe

method.

17.) The volume ofDI water used to rmse the sampling tram directly affects the detection

limit. The volume should be sufficient to quantitatively rinse the train; if should not
be excessive. We recommend that a pre-measured volume of rinse water (e.g., 100

mis) be provided to fhe sample recovery person so that the same amount ofrinse is

used for each test.

18.) Take steps to make surethelevelofhexavalentchromium-mtiieK.OHreagentis as
low as possible before testing begins.

19.) Meticulously follow the procedures in section 7.1.2 to make sure the sampling trains

are free of contaminates.

20.) The hexavalent chromium analyses are to be completed wlfcm 14 days of sample

collection (Section 6.3 of the method).

21.) Hexavalent and total chrotnium lest results must be reported as indicated below for each
individual test run and averaged for alt three test nms. Hand calculations must be provided

for at least one test run.

• ng/dscm

• Ibs/hr
• Ibs/ton of cliromiuin processed

• Ibs/ton of glass produced
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- 22.) Use the particulate removal efficiency to calculate the emission rate ofhexavalent and

total .chromium emissions. Report results as indicated below for each individual test nm
and averaged for all three test runs. Hand calculations must be provided for at least one

test run.

• ng/dscm

• Ibs/hr
• Ibs/ton ofchromium processed

• Ibs/ton of glass produced

Note that Item 22 data (baghouse exhaust chromiuTn 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 measurements must meet the EPA Methods
1/1A & 2 criteria. Documentation including clear diagrams must be provided in the source

test report.

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

25.) Ensure that tiie manometer used to record pressiire readings meets tihie criteria of Method 2

Section 6.2.

26.) Moisture content of the exhaust stack gas must be determined by EPA Method 4 for each

test run. In addition. Section 12.1.7 of EPAMefhod4 states "In sat-irated or moisture
droplet-laden gas streams, two calculations of the moisture content of the stack gas shall be
made, one using a value based upon th-e saturated conditions (alternate method) and one
based upon the results of the impmger analysis (EPA Method 4). If tins is Hie case, then
ODEQ Method 4 (wet b-ulb/dry bulb) shall be used as the alternative method. At a
minimum, two measurements of moisture content using ODEQ Meftiod 4 shall be made for
each run and averaged for the run. The lower of the two values as determined by EPA
Method 4 and ODEQ Metiiod 4 shall be considered correct for each run.

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

27.) N2, Oz, COa, CO, CH4, CaHfi, and CsHg concentrations must be detennined to calculate the
molecular weigjit of the exhaust. Collect sample at a constant rate over the duration offhe

test run. Record the sampling rate on the field data sheet.

28.) Itnmediately after the completion of the test run, close the bag valve and keep the bag
mder positive pressure until fhe sample is analyzed to ensure any leakage of the bag will
not dilute tihe sample. A band around the bag should be sufficient to accomplish this
although other measures may be taken that accomplish the same result. In. the event that

multiple bags.are collected, record the start and end times of the collection periods.

29.) Analyze each bag separately and time weight the concentrations to get an average
molecular weight over the duration of each test run.
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30.) EPA Method 3A is cited in ide 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 the molecular weight in place of Method 3A.

PARTICULATE MATTER (EPA/ ODEQ METHOD 5) CONDITIONS

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

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

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

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

35.) To ensure -that representative particulate samples are collected during these extended test
intervals (^16 hours), four sequential traverses should be performed on each of the two

ports. For example, sampling points should be moved every ten minutes (120 minutes per
traverse), rather than performing a single traverse (40 minutes per point). The test run only
needs to include one port change.

3 6.) If the filter becomes plugged to the point in which isoldnetics can no longer be
maintained pause the inlet and outlet samplmg. Leak check the sampting system with the

clogged filter; replace the filter; repeat the check the sampling system; make note of the
dry gas meter's volume displacement caused by the lealc checks; and continue testing.
Correct the final sample volume by the amount collected during the leak checks and use
fhe 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 mmimum sample volume and
when calculating results. If less than 7 mg is collected, calculations shall be based not

on the 'actual mass of PM collected but on the MQL of 7 mg as a "less than
quantifiable limit" value.

38.) For both the inlet and outlet of the baghouse provide fllterable^ condensable and total
PM test results. The results must be reported as follows for each test run and averaged
for all fhree 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.) The ODEQ must be notified of any changes in the source test plan and/or the

specified methods prior to testing. Significant changes not acknowledged by the DEQ
could be basis for invalidating an entire test run and potentially the entire testing

program. Documentation of any deviations must include an evaluation of the impact
of the deviation on tiie test data. Deviations may result in rejection offhe data,

requiring a retest.

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

41.) A copy of a completed Source Test Audit Report (STAJR.) for all applicable Meftiods
performed must accompany the submittal of the Source Test Report. A copy oftiie
STAR forms is available electronically from fbe regional source test coorditiator.

42.). In an. attempt to conserve natural resources and. to minimize storage space

requirements, the test report should be printed on botbi sides of each page wifhin- 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 wifhm 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 Coordmator

Western Region-Salem

ec: George Davis, DEQ: NWR-AQ PUe
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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 Employee
26 April 2016
Ojldy Veils

Brett Sherwood

CarlSlimp
C. David Bagwell

Chris Hinson

DannyPhipps
David Wagner

Jason French

Joe Heffeman III

John Lewis
MarkStanfield

MihaiVoivod
Robert Rusi

Scott Chesnut

Tom Lyons

Thomas Rhodes

QSTI Employee
26 April 2016
AndyVella
Brett Sherwood

Carl Slimp
C. David Bagweil

Chris Hinson

Danny Phipps
David Wagner

Jason French

Joe Heffernan III

John Lewis

MarkStanfield
MihaiVoivod

Robert Rusi
Scott Chesnut

Tom Lyons

Thomas Rhodes

Cert.
No.

2008-247

2009-362

2005-022

2014-830

2016-915

2012-658
2013-771

2009-325

2011-550
2009-337

2016-916
2012-656

2012-655

2012-721

2010-408

Cert.

No.

2008-247

2009-362

2005-022

2014-830

2016-915
2012-658

2013-771

2009-325

2011-550
2009-337

2016-916

2012-656
2012-655

2012-721

2010-408

Group 1 E
Certificate

24 December 2017

22 May 2018
29 March 2020

5 September 2018

16 December 2020

3 April 2017
19 March 2018

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 4E
Certificate

9 March 2020

22 December 2018

9 February 2019
17 March 2021

3 Apri! 2017

19 March 2018

17 December 2020

5 April 2020

19 March 2017
19 March 2017

30Ju!v2017
9 March 2020

[pirations
Exam [Q.\]

24 June 2017

25 February 2021
22 May 2018

29 March 2020

5 September 201S
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

cpirations

Exam (Ql)
9 March 2020

22 December 2018
1-1 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 E
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 Ju!y 2020
19 March 2017
19 March 2017

30 July 2017

17 December 2020

Group 5 E
Certificate

[pirations
Exam (QI)

24 June 2017
26 February 2021
26 March 2018

17 December 2020
27 October 2018

17 December 2020
3 April 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

cpirations

Exam (Ql)

Group3 E
Certificate

25 June 2017

3ULtly2018

29 March 2020
21 November 2018

1G March 2021

3 Aprii 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

<pirations
Exam (Ql)

25 June 2017

31 July 2018

29 March 2020
21 November 2018

17 March 2021

3Aprii2017
6 August 2017
25 March 2018

25 February 2021
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19 March 2017

19 March 2017
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25 March 2018
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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 VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATB
SAMPLING METHODS

ISSUED THIS 20TH DAY OP MARCH 2013 AND EFFECTTW UNTIL MARCH 19TH, 2018

Peter R. Westlin, QSTf/QSTO Review Board ^ n^MK^,»»U r><?r//r>9ro Review Board

r. i ^^. J.;. ^••^^tif^.^

Peter S. Pakalnis, QSTf/QSTO Review Board
Ksren D. Kajiya-SSills , QSTS/QSTO Review Board

/.'

i/
L.Z

\1
Glenn 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 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 MKASURKMENTS AND ISOKINETIC PARTXCULATB
SAMPLING METHODS

ISSUED THIS l7m DAY OF DECEMBER 2015 AND EFFECTIVE UNTIL DECEMBER 16TH, 2020

Peter R. Westfin, QSTI/QSTO Review Board C. David Bagweift, QST{fQSTO Review Board

), ^'^^Jk.

Peter S. Pakalnfs, QSTI/QSTO Review Board

Theresa Lows, QSTI/QSTO Review Board

Karen D. KaJiya-MHIs , QSTf/QSTO Review Board

.--? •^'-. ^.f^' .-"-^^/€"^

Broce RandaH QSTI/QSTO Review Boarfl

CERTIFICATE
NO.

2009-325



Qualified Source Testing Individual
LET IT BE KNOWN THAT

JOHN S. LEWIS
HAS SUCCESSFULLY PASSED A COMPREHENSP/E EXAMINATION AND SATISFIED

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

MANUAL GAS ¥OLW? MEASKREM^JVTS ANB JSOCT?TJC PARTICULATB
SAMPLING M^THOBB

ISSUED THIS 29TH DAY OP1 JULY 2015 AND EFFECTTO UNTIL JULY 28TH, 2020

Pete/ Ft. ^estft^ qSTVQSTO RevSew Board

f
./

Peter S. PalcainSs, QSTVQ$rO Revfsw Board

f. ^y^L^

Theress t,aw% QSTI/QSTO Review BWfflS

C. QstVidSffgw^l, QyrUQSTCf Review Board

1 CERTIRCATE
~.a^ .y. ^-^.A1^..................._......._ NO.

karen a Ksjiys^Wifls , QSWQSTQ RevfewBoard 201'1-5SO

^L/., y.^..^^ '-^ ''^ ^ i ^'•'ff'y. ••'. --.<^-?

GIenn C, £nglanvl, QST7/QSTO ReWewiBoanf

i3



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 VOLUME MEASURBMENrS AND IBOKINETIC PARTICULATB
SAWLING METHODS

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

Peter R. W^stlip, QSTI/QSTO Review Board
J^f777"7l

C. D&vid Bagw^f, QSTI/QSTO Review Board

PeferS. Pakalais, QSTS/QSTO Review Board
Karen D. KaJSya-Milts . QSTVQSTO Review Boarrf

APPLiCATtON
NO.

2014-830

<^/i/-wt c '^i£^fy^.

Theresa Lowe, QSTI/QSTO Review Board Glenn C. England, QSTl/QSTO Review Board

EUE



Qualified Source Testing Individual
LET IT BE KNOWN THAT

MIHAI V. VOIVOD
HAS SUCCESSFULLY PASSED A COMPREH ENSURE EXAMINATION AND SATISFIED

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

MANUAL GAS VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATK
SAMPLING METHODS

ISSUED THIS 26TH DAY OF FEBRUARY 2016 AND EFFECTH^E UNTIL FEBRUARY 25TH, 2021

^-—^

CERTIFICATE
NO.

2016-916

PeterR. Westlfn. QSTl/QSTO Review Board

1',y!fMi '
PeterS. Pakalnis, QSTl/QSTO Review Board

W. ^£f^<-

Theresa Lowe, QSTS/QSTO Review Board

C, David Bagw^fl, QSTf/QSTO Fteview Board

Karen D. Kajiya-MiHs , QSTJ/QSTO Review Bo^rd

^-/^—

. Broce Randall QSTl/QSTO Review Board
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From: Theresa Lowe <tf lowe@vahoo.com>

Sent: Wednesday, March 9, 2016 5:34:32 PM

To: Brett Sherwood

CcGailWestlin
Subject: QST1 Score - Brett M.Sherwood

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

To:
Employed by:
Phone:
Email:

Brett M. Sherwood
Montrose Environmental
503-255-5050
bsherwood(g)jmontrose-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 Vohime and Flow Measurements and Tsokinetic
Particulate Sampling Methods

Stack Gas Flow Rate Measurements Sampling Methbds

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 ECRflPSAETB 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:
asti program ©a mail.com, (2) Your exam scorefs). perASTfV! D7036-04,will be applicable for five years. You will need to re-
take your examfs) before expiration in order to maintain a current status. You are responsible for keeping track of
scheduling for your re-test.

If you passed one or more exams, you are eligible to apply for your SES QSTI/QSTO qualification
approval(s). To complete the qualification process, you will need to do the following: For New
Applications / Additional Group Certificates / Renewals: Please check the SES Website
(www.sesnews.ora) under the link for the "SES QSTI/QSTO Program" for directions on how to apply
for your certificate or contact Gail Westlin at aail westiin(a)vahoo.com or Theresa Lowe at
tf lowe(%vahoo.com.

If a QST!/QSTO candidate receives notice that he or she did not pass a SES methods_groun.
examfs}. the QSTI/QSTO candidate ask the Committee for a review of their exam(s). Any review
request should be sent to gaiLwestlin@yahoo.com or tf lowe(c5vahoo.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

j -^ <5^^ Fre^^l , as an employee of Montrose Air Quality Services, LLC (MAQS);
sign this Quality Management System Conformance Statement to verify that F have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.

Furthermore, 1 understand my role in the company as it pertains to the Quality Management System.

Employee Sigh^Cire Date

HORIZON ENGINEERING 16-5702
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Quality Management System Confonnance Statement

CLtARAb V^<PI ^i-WA^ V^MyM — ^ 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 forthjn the MAQS Quality Policy Statement and in the MAQS Quality Manual,

Furthermore; I undep^rffd my role in the company as it pertains to the Quality Management System.

IS
Employee-Stgnatere Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

I m Sf&A^A t^vjV^
~7 , 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.

8//6//5"
Emp/oyee Signatuj^" Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

/ 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 roie in the company as It pertains to the Quality Management System.

?I
Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

)r&4^- ^V\^\^MO€>^{I ^r^-lT ^^^^^^-^ ^ gs an employee of Montrose Air Quality Services, LLC (MAQS).

sign this Quality Management System Conformance Statement to verify that f 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 Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

I ^l^"-"-^- ^-nv^w—^ 3^ ^ .employee of Montrose Air Quality Sen/ices, 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.

Employee Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

W\Q.\ Voi\/o^I P^h<^ NOlVQ^ —, 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 MAQ5 Quality Policy Statement and in the MAQS Quality Manual.

Furthermore/1 understand my role in the company as it pertains to the Quality Management System.

5
Employee Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

7-^^<LkI f W^l'-^- \^^Uf — ^ g^ g^ 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/1 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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Quality Management System Conformance Statement

I €X^\. ( L. B-e^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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!€%. ,!?sifKyA ^.fs^s®?% ^%
§?A'%, 0 '%
>?^%t'f^^?' I *^
'f.^SSiK'^S/ I '%

^ A ^'i:?i-"'%'.. 1-t "'^' P^'SB'^ Tr%. .fi^''^ ^;^^ '"^^
^ B ff ~%^ Sfli's§t^'''i&.%1^!

M ^ ^ *^<A ^8 i/ I 11. h11 S % %¥i '^ U 1^
^ y n i ? i'

il-l "'M
^ ,^ M''

Quahty Management System Conformance Statement

josli ^s^ci.k / 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.

~t-^

mployee Signature

2-/?-/6
Date

HORIZON ENGINEERING 16-5702



215

Quality Management System Conformance Statement

<>(6.^^ \\^[\i^I 1>^^S —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 Quaiity Policy Statement and in the MAQS Quality Manua!,

Furthermore/1 understand my role in the company as it pertains to the Quality Management System.

z/z^ ^

Employee Signature Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

/y!/^^^ UA^A^E_

I ^^£-^'^4. — C^>/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/1 understand my role in the company as it pertains to the Quality Management System.

i£T/^ //(^
Employ^ Signature Date y ^r^

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

/^ac^n /=5^I /^icliw/ r^^o _ ^ gs an employee of Montrose Air Quality Services/ LLC (MAQS),

sign this Quality Management System Conformance Statement to verHy that I have read and understand
the requirements set forth in the 1\4AQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore/1 understand my role in the company as it pertains to the Quality Management System.

S//7/^
Employee Signature Date

HORIZON ENGINEERING 16-5702
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Personnel Qualifications

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

EDUCATION/PROFESSIONALCERT1FICATIONS/TRAIN1NG

• Qualified Source Test Individual (QSTI) Application #2013-771
o Group t, Manual Gas Volume and Flow Measurements and Ssokinetic 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,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Certified Visible Emissions Evaiuator
• Aerial Platform Certified
• Transportation Worker Identification Credential (TWIC) Approved
• International Air Transport Association (iATA) Trained
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL MEMBERSHIPS

• Source Evaluation 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 TaUahassee,
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 ail EPA source testing procedures and also experienced using
methods from the National Council for Air & Stream Improvement (NCASI), California Air Resource Board
(CARB), National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), American Society for Testing and Materials (ASTM) and many regional (Pacific
Northwest and Northern California) agency methods.

HORIZON ENGINEERING 16-5702
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JOHN S. LEWIS, QSTI (Gl, 11, IV)
FIELD TECHNICIAN II

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• Qualified Source Test Individual (QST!)
o Group I, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group II, Manual Gaseous Pollutants Source Sampling Methods
o Group IV, Hazardous Metals Measurements

• B.S. in Social Science and Geography from Frostburg State University, 1998
• Certified Visible Emissions Evaluator
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Aerial Platform Certified
• Transportation Worker identification Credential (TWIC) Approved
• International Air Transport Association (IATA) Trained
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL MEMBERSHIPS

• Source Evaiuation 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 ail EPA source test procedures 2008-
present. He is also experienced using methods from the National Council for Air & Stream Improvement
(NCASI), Oregon Department of Environmental Quality (ODEQ), California Air Resource Board (CARB),
National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702
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JOSEPH M. HEFFERNAN III, QSTI (Gl-IV)
PROJECT MANAGER/TEAM LEADER

EDUCATION/PROFESSIONALCERTIF1CATIONS/TRAINING

• Qualified Source Test Individual (QSTI)
o Group I, Manua! Gas Volume and Flow Measurements and isoklnetic Part.iculate Sampling Methods
o Group 11, Manual Gas Source Sampling Methods
o Group 111, 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 EvaSuator
• 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 DEVELOPMENT

• Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP) Conference, 2008, 2011

PROFESSIONAL MEMBERSHIPS

• Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

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

HORIZON ENGINEERING 16-5702
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Chris Hinson, E.I.T., QSTI (GI-IV)
PROJECT MANAGER

EDUCATION/PROFESSIONALCERTIFICATIONS/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 III, Gaseous Pollutants Instrumental Sampling Methods
o Group IV, Hazardous Metals Measurement Sampling Methods

• Engineer in Training (E.I.T.) Certification
• Bachelors of Science, Nuclear Engineering, 2012 ~ Purdue University
• Certified Visible Emissions Evaluator
• Respirator Fit-Tested
• 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 caiibration, equipment preparation, in-field data recording and calcufations. Chris has
performed greenhouse gas testing and monitoring at many different facilities. He is also
experienced using methods from the National Council for Air & Stream Improvement (NCASI),
Oregon Department of Environmental Quality (ODEQ), California Air Resource Board (CARB),
National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702
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MIHAI VOIVOD
FIELD TECHNICIAN II

EDUCATION/PROFESSIONALCERT1FICATIONS/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,

HAZC01WHAZMAT, 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 (IATA) Trained
• Respirator Fif-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Mihai Voivod has been with Horizon Engineering since September 2012. He brings 3 years of prior
professional experience in the electronics manufacturing industry working for Silicon Forest Electronics in
Vancouver, Washington and during an internship at a Romanian laboratory. At Horizon, he performs
source emission testing and activities related to source emission testing, including field sampling, test
equipment fabrication, maintenance, and calibration, equipment preparation, and in-field data recording.
He is being trained to perform a!l EPA source test procedures and is also learning methods from the
National Council for Air & Stream improvement (NCASi), Oregon Department of Environmental Quality
(ODEQ), California Air Resource Board (CARB), National Institute for Occupational Health and Safety
(NIOSH), Occupational Safety and Health Administration (OSHA), and the American Society for Testing
and Materials (ASTM).

His experience in the electronics manufacturing industry included operating a selective solder machine
and an automated optical inspection (AOI) machine. His education specialty was laboratory sampling
analysis and instrumentation operation and troubleshooting.

HORIZON ENGINEERING 16-5702
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BRANDON CRAWFORD
FIELD TECHNICIAN I

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• B.S. in Environmental Science from Oregon State University, Corvallis, Oregon, 2013,
Specialized in Environmental Conservation and Sustainability

• Certified Visible Emissions Evaluator
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• DOT dangerous goods ground shipping training
• Aerial Platform Certified
• Transportation Worker Identification Credential (TWIC) Approved
• International Air Transport Association (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 Albany 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 ail
EPA source test procedures 2002-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 (N10SH), Occupational
Safety and Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702
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BRETT SHERWOOD
FIELD TECHNICIAN I

EDUCATION/PROFESS10NALCERTIFICATIONS/TRA1NING

• B.S. in Environmental Science from Washington State University, Pullman, Washington, 2012
• Certificate in Geographic information Systems, University of Washington, 2013
• C-Stop Certified (includes refinery operations, industrial accident prevention, PRE, LOTO,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Aerial Platform Certified
• Transportation Worker identification Credential (TW!C) Approved
• International Air Transport Association (iATA) Trained
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Brett Sherwood has been with Horizon Engineering, LLC since June 2014. His previous experience
included survey work performing APS sun/eying and mapping, working as an environmental technician
for the King County Department of Natural Resources and Parks performing surface and groundwater
sampling, and working as a technician with the State of Washington Department of Fish and Wildlife
ocean sampling program. He is being trained to perform source emission testing and activities related to
source emission testing, including field sampling, test equipment maintenance and calibration, equipment
preparation, and in-field data recording. He is receiving training in all EPA source test procedures from
2002 to present. He is aiso learning to use methods from the National Council for Air & Stream
Improvement (NCASI), Oregon Department of Environmental Quality (ODEQ), California Air Resource
Board (CARB), National Institute for Occupational Health and Safety (NiOSH), Occupational Safety and
Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702
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PATRICK A. TODD
SHOP STEWARD/FIELD TECHNICIAN

EDUCATION/PROFESSIONALCERTIFICATIONS/TRA1NING

• Working towards Associates of Facility Maintenance Technology at Portland Community College
• Certified Visible Emissions Evaluator
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Aerial Platform Certified
• Transportation Worker Identification Credential (TWIG) Approved
• International Air Transport Association (1ATA) Trained
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Patrick Todd has been with Horizon Engineering since 2009. He is the shop steward and equipment
maintenance expert. He performs source emission testing and activities related to source emission
testing, including field sampling, test equipment maintenance and calibration, equipment preparation, and
in-field data recording. He is thoroughly trained in ali 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 (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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Josh Muswieck
FIELD TECHNICIAN I

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• B.S. in in Environmental Science, Oregon Institute of Technoiogy, Klamath Falls, Or 2015
• Opacity & Visual Emissions Certified (EPA Method 9)
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HAZMAT, cpnfined space, emergency response, respiratory protections, MSDS
review, toxic and hazardous substances)

• DOT Medical Card
• Transportation Worker Identification Credential (TWIC) approved
• Respirator Fit-Testecf
• . Red Cross First Aid & CPR Certified
• Aerial Boom/Scissor Lift Certified Operator

PROFESSIONAL EXPERIENCE

Josh Muswieck joined Horizon Engineering in 2016. He has previous work experience as a Biological
Science Technician for the USGS and Research Assistant for Oregon Tech Environmental Science
Department. He is receiving training in ali EPA source test procedures and is aiso 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 LAWAI'A BERCE
FIELD TECHNICIAN I

EDUCATION/PROFESSIONALCERTIFICATIONS/TRA1NING

• B.S. in Environmental Science from Oregon State University, Corvallis, Oregon, 2015
• C-Stop certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• DOT Medical Card
• Transportation Worker Identification Credential (TWIC) approved
• Respirator fit tested
• Lift equipment operator certified

PROFESSIONAL EXPERIENCE

Paul Berce has been with Montrose Air Quality Service since February 2016. His previous experience
included work as an invasive species eradication Field Associate 1 for the Maui Invasive Species
Committee, a non-profit, community and county funded organization on Maui, Hawaii. There, he led field
crews on eradication and containment of target plant and animal species through survey methodologies
and point source treatment. He was trained in the proper identification/handling of chemicals (pesticides
and herbicides) and their responsible and proper appiication. He is receiving training En ai! 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), Caiifornia Air Resource Board (CARB),
National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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SLEIGHT HALLEY
FIELD TECHNICIAN

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• B.S. in Chemistry from Carroll College, Helena, Montana, 2012
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• DOT Medical Card
• Transportation Worker Identification Credential (TWIC) Approved

PROFESSIONAL EXPERIENCE

Sleight Halley has been with Horizon Engineering since January, 2016. His previous experience included
work as an analytical chemist with Analytical 360 LLC in Yakima, Washington. He is receiving training in
all EPA source test procedures and is also learning to use methods from the National Council for Air &
Stream Improvement (NCASI), Oregon Department of Environmental Quality (ODEQ), California Air
Resource Board (CARB), National Institute for Occupational Health and Safety (NIOSH), Occupational
Safety and Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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THOMAS A. RHODES, E.I.T., QSTf (GI-1V)
DISTRICT MANAGER

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• Qualified Source Test Individual (QSTI)
o Group I, Manual Gas Volume and Flow Measurements and isokinetic Particulate Sampling Methods
o Group II, Manual Gaseous Pollutants Source Sampling Methods
o Group Hi, 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 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)

• 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 DEVELOPMENT

• Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP) Conference, 2008

PROFESSIONAL MEMBERSHIPS

• Source Evaluation Society (SES)
• American Chemical Society (ACS)

PROFESSIONAL EXPERIENCE

Thomas Rhodes has been with Horizon Engineering since 2002. He brings three prior years experience
as an engineering associate and engineering intern for several companies. He has performed source
tests at hundreds of industrial sources. He performs source emission testing and activities reiated to
source emission testing, including field sampling, test equipment maintenance and calibration, equipment
preparation, and in-field data recording. He is thoroughly trained in all EPA source test procedures 2002-
present. He is also experienced using methods from the National Council for Air & Stream Improvement
(NCASI), Oregon Department of Environmental Quality (ODEQ), California Air Resource Board (CARB),
National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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MICHAEL E. WALLACE, P.E.
SENIOR ENGINEER

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• Professionai Engineer (P.E.) from the State of Oregon, 2002-present
• B.S. in Mechanical Engineering from Oregon State University in Con/allis, Oregon, 1989
• Respirator Fit-Tested
• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL DEVELOPMENT

• Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP) Conference, approximately
5 years

PROFESSIONAL MEMBERSHIPS

• Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

Mike Wallace has been with Horizon Engineering since 1991. He is responsible for performing
calculations, formulating spreadsheets, quality assurance review, and operating Horizon's gas
chromatograph. He is thoroughly trained in ail EPA source test procedures 1991-present. He is also
experienced using methods from the National Council for Air & Stream Improvement (NCASI), Oregon
Department of Environmental Quality (ODEQ), California Air Resource Board (CARB), National institute
for Occupational Health and Safety (NIOSH), Occupational Safety and Health Administration (OSHA),
and the American Society for Testing and Materials (ASTM).
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ANDY VELLA, P.E., QST1 (GI-IV)
ENGINEER
TECHNICAL WRITER

EDUCATION/PROFESSIONALCERTIFICATIONS/TRAINING

• Professional Engineer (P.E.) Oregon license #87091 PE
• Qualified Source Test Individual (QSTI)

o Group I, Manual Gas Volume and Flow Measurements and Isoksnetic Particulate Sampling Methods
o Group 11, 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, fl, 2005
• Minor in Mathematics
• Certified Visible Emissions Evaluator
• C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

• Aerial Platform Certified
• Transportation Worker Identification Credential (TWIC) Approved
• International Air Transport Association (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
Ciean 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-fieid data recording, data reduction and analysis,
quality assurance review and report preparation. He is thoroughly trained in all EPA source test
procedures 2005-present He is also experienced using methods from the National Council for Air &
Stream Improvement (NCASI), Oregon Department of Environmental Quality (ODEQ), California Air
Resource Board (CARB), National Institute for Occupational Health and Safety (NIOSH), Occupational
Safety and Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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IVIAURI FABIO
TECHNICAL REPORT WRITER

EDUCAT10N/PROFESS10NALCERTIFICATIONS/TRAINING

• B.A. in Geology from University of Hawaii at Manoa in Honolulu, Hi, 2011
• Certified Visible Emissions Evaluator

• Adult CPR Certified
• Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Mauri Fabio joined Horizon Engineering in 2016. Her current responsibilities include data reduction and
analysis, quality assurance review, and report preparation. She has a year experience with the United
Stated Geological Survey (USGS) with laboratory analysis, data collection and processing, testing, field
research, report preparation, and mapping preparation. She has experience with laboratory
instrumentation such as a scanning electron microscopy (SEM) and energy dispersive x-ray microanalysis
(EDS). Field work and data collection in Death Valley and worked with the defomnation group at the USGS
on Mt. Hood for reconnoitering potential sites for remote instrumentation.
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Total Chromium & Hexavalent Chromium Data
Collection

Description of Total Chromium & Hexavalent
Chromium Testing

Raw Analytical Test Results for Cr & Cr+6
Field Data Sheets Relating to Cr & Cr+6 Testing
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Total Chromium and HexavalentChromium Data Collection

The source testing of Glass Furnace T7 and Baghouse BH-1 on April 26-29, 2016
included testing of total chromium and chromium VI per EPA Method 0061. The

purpose of this testing was to establish a maximum allowable chromium III usage rate

based on potential chromium VI emissions pursuant to temporary rules provided in OAR
340-244-9040.

Bullseye is not proposing to use the April 26-29, 2016 Method 0061 testing to establish

a maximum allowable chromium III usage rate. The preliminary data received and a
subsequent evaluation of the operating parameters during the test indicate the data is

inconclusive and is not representative of past or future operating conditions.

Analytical data for total chromium and chromlum VI and field data collected during the

testing is included in this report. The data shows significant variation of potential
chromium emissions across the three test runs indicating inconclusive results. In

addition, chromium VI was detected in most of the samples at concentrations above the

total chromium results indicating potential interference.

Further, in order to lower the furnace exhaust gas temperatures to protect the Teflon

probes required by Method 0061, ambient air was introduced into the furnace exhaust

stream prior to entering the baghouse. introducing ambient air into the furnace exhaust

likely influenced the detected levels of chromium V! during the test. The furnace

exhaust configuration combined with the ambient air cooling methods used during the

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

and Bullseye is not requesting that DEQ approve a chromium usage rate based on
these results. If Bullseye seeks a future maximum chromium lil usage rate pursuant to

the procedures described in OAR 340-244-9040, a new source test plan will be

submitted to DEQ for review and approval.
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HORIZON ENOINEERING

PROJECT: 57202-BULLSEYE GLASS

CLIENT # H007
REPORT #16-271

SUBMITTED BY:

CHESTER LabNet
12242 S.W, GARDEN PLACE

TlGARD, OR 97223
(503)624-2183/FAX (503)624-2653

www.ChesterLab.Net
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12242 SW Garden Place ^ Tigard, OR 97223-8246 *:* USA
Telephone 503-624-2183 *:* Fax 5Q3-624-2653 <* www.chesterlab.net

Date; May 5,2016

Clieut:

Client Number:

Report Number:

Sample Description:

Sample Numbers:

Case Narrative

General Information

Horizon Engineering

H007

16-271

Impmger 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
in this package is complete and meets or exceeds the minimum requirements for
acceptability.

If you have any questions or concerns regarding this analysis, please 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 mto the

laboratory.

S^-v^_/_ ?/s-/^
Project Manager
Paul Duda

Date
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Client: H007 - Horizon Engineering
Report Number: 16-271 238

Lab ID;
Client ID:
Site:
Sample Date:

16-S425
1A Teflon Filter Inlet
Bulls eye Glass

4/27/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

32.4 0.500

pg/sample
Cone. MDL

.11 0.125

Lab ID:
Client ID:
Site:
Sample Date;

16-S426
1A HN03 Rinse Inlet
Bullseye Glass

4/27/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

45. 0.500

}ig/sample
Cone. MDL

11.5 0.125

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

Analyte

Cr VI
Total Cr

16-S427
1A KOH Imp Inlet
Bulls eye Glass
4/27/16

500. mL

pg/L
Cone. MDL

1040
1070

0.020

0.500

pg/sample
Cone. MDL

518, 0.010

536. 0.250

Lab ID:
Client ID:
Site:
Sample Date:

Sample Volume

Analyte

16-3428
1B Teflon Filter Inlet
Bulls eye Glass

4/27/16
250. mL

Total Cr

]jg/L
Cone. MDL

82.0 0.500

pg/sample
Cone. MDL

20.5 0.125

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

Analyte

Total Cr

16-S429
1B HN03 Rinse Inlet
Bullseye Glass

4/27/16
250. mL

pg/L
Cone. MDL

16.7 0.500

pg/sample
Cone. MDL

4.17 .125

Analysis performed by: CHESTER LabNet
12242 SW Garden Place • Tigard, OR 97223 • (503) 624-2183 4 www.chesterlab.net
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Client: H007 - Horizon Engineering

Report Number: 16-271 239

Lab ID: •

Client ID:
Site:
Sample Date:

16-3430
1B KOH Imp Inlet
Bullseye Glass
4/27/16

Sample Volume: 460. mL

Analyte

Cr VI
Total Cr

^ig/L
Cone. MDL

559. 0.020
549. 0.500

pg/sample
Cone. MDL

257. 0.009
253. 0.230

Lab ID:
Client ID:
Site:
Sample Date:

16-3431
1C Teflon Filter Inlet
Bullseye Glass
4/27/16

Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

35.1 0.500

ug/sample
Cone. MDL

8.78 .125

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

Analyte

Total Cr

16-S432
1C HN03 Rinse Inlet
Bullseye Glass
4/27/16

250. mL

^ig/L
Cone. MDL

18.3 0.500

pg/sample
Cone. MDL

.57 0.125

Lab ID:
Client ID:
Site:
Sample Date:

Sample Volume

Analyte

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

pg/sample
Cone. MDL

994. 0.010
964. 0.242

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

Analyte

16-3434
2 Teflon Filter Inlet
Bullseye Glass

4/28/16
250. mL

Hg/L
Cone. MDL

Total Cr 33. 0.500

-pig/sample

Cone. MDL

.39 0.125

Analysis performed by: CHESTER LabNet
12242 SW Garden Place • Tigard, OR 97223 + (503) 624-2183 + www.chesterlab.net
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Client: H007 ~ Horizon Engineering
Report Number: 16-271 240

Lab ID:
Client
site:
Sample
Sample

Analyte

Total

Lab ID:
Client
Site:
Sample
Sample

Analyte

Cr VI
Total

Lab ID:
Client
Site:
Sample
Sample

Analyte

Total

Lab ID:
Client
Site:
Sample
Sample

Analyte

Total

Lab ID:
Client
Site:
Sample
Sample

Analyte

Cr VI
Total

ID:

Date:
Volume:

Cr

ID:

Date:

Volume:

Cr

ID:

Date:

Volume:

Cr

ID:

Date:
Volume;

Cr

ID:

Date:

Volume:

Cr

16-3435
2 HN03 Rinse Inlet
Bullseye

4/28/16
250. mL

}ig/L

Glass

Cone. MDL

8.04 0.

16-S436
2 KOH Imp
Builseye

4/28/16
480. mL

ug/L

500

Inlet
Glass

Cone. MDL

2160 0.
2020 0..

16-3437
3 Teflon
Bullseye

4/29/16
250. mL

ug/L

020 1
500

Filter Inlet
Glass

Cone. MDL

36.9 0..

16-S438

500

3 HN03 Rinse Inlet
Bulls eye

4/29/16
250. mL

^g/L

Glass

Cone. MDL

2.74 0.

16-3439
3 KOH Imp
Bullseye

4/29/16
545. mL

pg/L

500 0

Inlet
Glass

Cone. MDL

790. 0.
790. 0..

020
500

-fig/sample

Cone. MDL

2.01 0.125

^g/sample
Cone. MDL

,030 0.010
972. 0.240

^g/sample
Cone. MDL

9.22 0.125

pg/sample
Cone. MDL

.684 0.125

}iq/ sample
Cone. MDL

431. 0.011
431. 0.272

Analysis performed by: CHESTER LahNet
12242 SW Garden Place 4 Tigard, OR 97223 + (503) 624-2183 4 www.chesterlab.net
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Client: H007 - Horizon Engineering
Report Number: 16-271 241

Lab ID:
Client ID:
Site:
Sample Date:

16-3440
3 Teflon Filter Outlet
Bullseye Glass

4/29/16
Sample Volume: 250. mL

Analyte

Total Cr

Hg/L
Cone. MDL

26.1 0.500

pg/saraple
Cone. MDL

..52 0.125

Lab ID:
Client ID:
Site:
Sample Date:

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

Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

1.10 0.500

^g/sample
Cone. MDL

0.276 .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

^jg/L
Cone. MDL

205. 0.020

198. 0.500

pg/sample
Cone. MDL

99.4 0.010
95.8 0.242

Lab ID:
Client ID:
Site:
Sample Date:

16-3443
Filter Blank #1
Bullseye Glass

4/28/16
Sample Volume: 250. mL

Analyte

Total Cr

pg/L
Cone. MDL

< MDL 0.500

}ig/sample
Cone. MDL

< MDL 0.125

Lab ID:
Client ID:
Site:
Sample Date:

16-S444
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 + Tigard, OR 97223 + (503) 624-2183 4 www.chesterlab.net
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Client: H007 - Horizon Engineering
Report Number: 16-271 242

Lab ID;
Client ID:
Site:
Sample Date:

Analyte

16-3445
H20 Blank
Bulls eye Glass
4/28/16

Sample Volume: 250. mL

Total Cr

pg/L
Cone. MDL

pg/sample
Cone. MDL

< MDL 0.500 < MDL 0.125

Lab ID:
Client ID:
Site:
Sample Date:

Analyte

Total Cr

16-S446
0.IN HN03 Blank
Bullseye Glass
4/28/16

Sample Volume: 250. mL

Hg/L
Cone. MDL

< MDL 0.500

pg/sample
Cone. MDL

< MDL .125

Lab ID:
Client ID:
Bite:
Sample Date:

Analyte

Cr VI
Total Cr

16-S447
KOH Blank
Bulls eye Glass
4/28/16

Sample Volume: 790. mL

}ig/L
Cone. MDL

pg/sampie
Cone. MDL

1.06 0.020

0.843 0.500
0.837 0.016
0.666 0.395

Analysis performed by: CHESTER LabNet
12242 SW Garden Place + Tigard, OR 97223 • (503) 624-2183 • www.chesterlab.net
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Client Name:
Project Number:
Analytical Technique
Sample Description:
Report Number:

QA/QC Report

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

Blank Data

Analyte

Cr
Cr
Cr
Cr
Cr

Sample
ID

ICE
Prep Blk
CCB
CCB
CCB

Measured
Cone. ^g/L

< MDL
< MDL
< MDL
< MDL
< MDL

MDL
Cone. ^g/L

0.500
0.500
0 .500
0.500
0.500

*: Method Blank concentration in ^g/filter

Callbra.tion QC

Analyte

Cr
Cr
Cr
Cr
Cr
Cr

Sample
ID

ICV
CRT
ccv
ccv
ccv
ccv

Standard
Cone. jug/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

CEI Limits: 70% - 130% Recovery

Replicate Data

Analyte

Cr
Cr
Cr
Cr

Sample
ID

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

Sample
Cone. ^.g/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 a {(sample-replicafce)/ [(sample+replicafce)/2]}xl00
N/C: RPD is not calculated when sa-mpie or replicate is below defcecLion limit

ft; per EFA CLP profcoGol, control limits do not apply if sample and/or
replicate concenfcration is less fchan 5x the detection limit

La.box'a.tory Control Sample/Matrix PQst__Spike Analysis

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. jUg/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 = (spike .- sample)/spike amount*100

*: per EPA CLP protocolj confcrol limits do not apply if spike
cone entreit ion is less than. 25% o£ the sample concentration

QA/QC Limits
Continuing Ca.llbratlon: ± 10-
Duplicates: 20% RPD

LCS: ± 20%
Spikes: ± 25%
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QA/QC Report

Client Name:
Project Number:

Horizon Engineering
HO 07

Analytical Technique: IC-PCR
Sample Description: SW-846 Mefchod. 0061 Impinger Catch
Report Number: 16-271

Blank Data

Analyte

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/filter

Ca.libra.tion QC

Analyte

Cr VI
Cr VI

Sample
ID

ICV
ccv

Standard
Cone. ^g/L

1.00
1.00

Measured
Cone. /^g/L

0.98
0.95

Percent
Recovery

97.9
95.2

Dupllca.te Data

Analyte

Cr VI

Sample
ID

16-S427

Sample
Cone. ^g/L

1040

Replicate
Cone. /^g/L

1010

RPD

2.64

RPD = { (sample-duplicabe) / [ (ga.mple+duplicate)/2] }xl00
N/C: RPD is not calculated when sample or duplicabe is below detection limit

#; per EPA CLP protocol, confcrol limits do not apply i£ sample and/or
duplicate conceafcration is less than 5x the defcection limit

Laboratory Control Sample/Matrix Spike Analysis

Analyte

Cr VI

Sample
ID

16-S439

Sample
Cone. /^g/L

790.

Spike
Cone. /^g/L

1810

Spike
Amount ^g/L

1000

Percent
Recovery

102.

*: per EPA CLP protocol, control limits do not apply if spike

concentra.tion is less than 25% of the sample concentration

0A/@C_Limits
Continuing Calibration: ^ 10
Replicates: ± 20% RPD

LCS: ± 20%
Post Spikes: + 25%

HORIZON ENGINEERING 16-5702
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Client Name:
Project Number:
Analytical Technique
Sample Description:
Report Number:

QA/QC Report

Horizon Engineering
H007
ICP - Optima 8300
SW-846 Method 0061 Impiuger Catch
16-271

Blank Data

Analyte

Cr
Cr

Sample
ID

ICB
CCB

Measured
Cone. ;ug/L

< MDL
< MDL

MDL
Cone. ^g/L

0.500
0.500

*: Method Blank concentration in ^ig/filter

Ca-librakion QC

Analyte

Cr
Cr
Cr

Sample
ID

IGV
CRI
ccv

Standard.
Cone. /-(g/L

2500
2.50
2500

Measured
Cone. ^g/L

2480
2.55
2510

Percent
Recovery

99.4
102.2
100.5

CRI Limits: 70% - 130% Recovery

Duplicate Data.

Analyte

Cr

Sample
ID

16-S427

Sample
Cone. p.g/li

1071.

Duplicate
Cone. /^g/L

1075.

RPD

0.37

RPD = {(eample-duplicafce)/ [ (sample+duplicate) /2] }scl00
N/C: RPD is not calculated when sample or duplicate is below detesfcion limit

ft: per EPA CLF protocol, control limits do not apply if sample and/or
duplicate concentration, is less fchan 5x the defcection limit

LaJboratoz-y Control Sampl e/Ma trix Spike Analysis

Analyte

Cr

Sample
ID

16-S430

Sample
Cone. ^g/L

549.3

Spike
Cone. /^g/L

2821.

Spike
Amount ^tg/L

2500.

Percent
Recovery

90.9

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

QA/QC Limits
Continuing' 'Calibratlon: ± 10-
Duplicates: 20% RPD

LCS: ±20%
Spikes: ± 25i
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CHESTER LABNET
SOURCE SAMPLE RECEIPT CHECKLIST

client Ha^\rt,6n-

# Runs (p ^ ^\V^S

Date

Report tt

^!'(p

Custody Seals Inspected, If Present

Chain-of-Custody Form Inspected

CoC present with samples?

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

CoC indicate if compliance testing? (esp. M26)

M26 samples have Thiosulfate added in field?

M29 indicate FH/BH separate or combined?

Has Form Been Signed?

Have Date and Time Custody Released Been Noted on Form?

Ati Sample Containers Inspected

Does Number of Samples Match Number on CoC Form?

Do Ail Sample 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 Container(s)

Client Contacted Due to Leaking Sample Container{s)

Client contacted for verification of methodology?

Corrective Actions Documented?

Corrective Actions Accomplished?

Mt\

^
^

M̂^^M
fJA

A.^̂

^
...^'...

\̂}^
~7

J^.

zz
^ẑ
z

Items marked !! shall be addressed prior to any analytical work being started,

Items marked * sh^ltbe noted in case narrative upon reporting of results to dient.

HORIZON ENGINEERING 16-5702



;(? - 2-'?-1

Company Name

_^rT7^r> ..^T^-
Contact

TV^^, W-^e^
E-Mail Address

^ •-t—(-^0^S<^/(^or^ro^5.-

Phone

503- •^5i=5-^50
Fax

^^, C<3 ^
Report Address

'35^6 ^^ \^^+<^e — \i^<^
~CK

^-^^QC
State

0^
Zip
?,:L^O

Billing Address

City

P0#

State

5-OOZ.

Zip

^AVsaa^G^'

12242 SW Garden Place
Tigard, OR 97223
(503)624-2183
Fax (503) 624-2653
cln@chesterlab.net

^

LabNet
ID

Field
Sample ID

Site Sample
Date

Volume
_[m3L

Particle
Size

Analysis Requested

Turn Around Time
D/Standard
3 Rush

Specify

Remarks

tfc-S^-s- \^ ^p^r^u^0^'.- ^27 //C,

w 1^ WO^ ^r^ \^\€^
n^ V?\ bd^w._ ^ ^L

4^,^,-^ M^k^i^ ^\\K/-(— V. ^)o^p'̂\€^
(-t3tW<?3i \c .̂^s. ay e-t^ ^n ^ 2? 5< ^c^.Wfe zC svr^T^ <-^> ^1 _Ue-y_

€/
^ \: ~^> ^

U3t,43it^itt 3C^A£ft^ \T^W
7^

^ ^3*f^pks
^J^u\^ni^/- 2>CS,wf?_

u^.
'Oot\^t- ^/Ib '^ .SC-ff.,

Ko'yW JA^_E^L
^^

_^ e, ^AA^
S^T ^ ^1?-%}^

a^/ ^s FA^r ^"^^ ^ ^-^
c^r-

"ran^—di£^-"p\& <S- ^SS O^^U'^
Relinquis^e^By: (Signature^ Date/Time

r^ ^^^- 5/2./Ka
linquished Bf. (Signature) Date/Time

^2-fL. /S:^
"Rec^edi Byi-^ignaturej D^e/Time

W7
^£^

Notes: -T-^t-^l ^,/^p\c^1 ^-

£PA OQ(S\ f^v^ ^

N3
4^
-^1

.bft-/f~l^ i-^-S J^.-7 r L/r
!4-

ror

T'o-^'A Gr
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RAWjlATA

Available upon request
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Field Data Sheet

249

13585 NE WhitfikerWay

Portland, OR 97230

5-5050
MONJRO^^m255-0505-

Bat^l /2<^/ j€ff
TcstMetlwd '00(^
Conciirreni Testing C^^SL '$

Run #

Operator'3bV^L/ Support 3I6£ ^-(,

Temperature, Ambient (Ta) ^,'<

(^fc|£ 4.0P {
Glass Nozzle Measurements

1 /3foo
Hoo: \^0;

~7JA\Q

Client: ^\^^ §'^5^
Facility Location: ^^<=v-^ <^-'_

Source: ^-^ ^^ ^f - '7,

Sample Location:^. I e. ~^ e ^-'

Probe 1-1^ QJ s) Cp / ^2> ^ Heat Set °F

Post-TcstPitot Inspection (NC=sno cliange, D-damaged)

Pilot Ll< Rate

mB20@inH20

Pre: Hi 0®6L, 1'ost _^_
Lo 0®Cj

Twb

ALT-OU,

StdTCfU)/°F) -3L// t

Stack TC (ID/°F)^^9£

Nozzle ;3ft5onn Imp. Outlet | - 3 ^

Filter Heat Set

Moisture^7j0^f £7 Tdb "'— Twb •'''" Stack TC (ID/OF) ^"'^/ 9 3

Press., Static (Pstat)*,'3G Press., Bar (Tb) 2-^ ^c> Continuity ChcckQ) or i
Cyclonic Flow Expected ? ^JOlfyes, avg. null angle °^_degrees

Meter Bo^ dH@ ( ^TC^? Y-6^^W9
Meter Pretest: „ 0 0 ^ cfm | S inHg

Leak Check Post; cfm inHgl
Trnrerea

Point
Niiiuba-

Sampling
Time

[dt)
(Uk-)

\^

Dri- Qns Metei

Rendins
Cllft

(Vm)

3(^.

Velocity Hesid
m H2)
(dPs)

OrEficeFisssin

iaHZO
DESIRED

Orifico Press

mo
ACTUAL

(dH)
F

.(Ts) JM.

OVEN
Fflter

°F

_fT°L

BrIPINCER
Outlet

T
S^L

AiiA;

METER.
Met/Avg.

'F

JTm-in.),

Amb:

METER

Outlet
F

[Tln.ouO

Amb:

Piunp

isHs
(Pv)

t \Z- ib 36?. A4i ^2 nz- ^7 BZ 8Z- 4
. \\

^ Cp
/T ^L 8Z/' Q\ K

\Q ^0 374. <-1 066 ,^ \\z- ^i SG
c+0, yn. ^ 03^ _2? 2-J i?8 GO ^0

8 St) 3BO.G7 ,OR) ,t(l<? /S7. ^ WJ~ '1
7 c& 3€>3-z.% ,04G ,^7 5 ,37 161 QZ\°ll. &4 3
(. rz& 3^ .^^ ^o[4 ,132- Jl l^l 62, c?3 e^ z-

^ ^ ,6€\ /%^ w £77 3
H y\/L 4< _,650 ^21 ^1< fiS
-} l^b 31 ^ . SO ,013 z^ GO 2-

z V\o Stl^o_ , 02^ J%0 166 GW ^ 2.

\u /Z7% 14 ^1
^0 n^ .0 l8i \^-~1 )»4 G c?f

. z NO LfM. 3. 631 ,v\e> /^ ^7 ^6
^ \^ Lfl3.<3f ,78) .•?! •z^ c?8 R-2-

t-l IG0 417. ^ 07^ ?s& ,^ vn s^ 167. ^z 4
< r\^0 ,045" > 7< w 6f 101 ^ 3
^ (f24LO$ w ^ .w 63 ^ ^ 3
:1 1ci0 /wb zr (5S 63 Y8 ^3
6 1CO Z9.03 -2J ^ 'm % ci3

VQ 4si .n ^ill \H z% &LL^ 9^'

\^> Q.W 4^.^_ 6^ 9^ ^
\\ no ^<s.^w 4^ .&5 ,zz- 6 Ft ^ 0u
\z TMO z\^ 4VB.30 Z-3 31 li

25

^ ^(-!0n>^^^^ c^^c^ ^} ^e/s^v^ o=t IS ^
^r^S'pd! i °^ <I^ei 4^ cUeck tteF^^E^A5ri?irfefS35702
f^'SA'?oUs>

Notes:

B:\Sh§redfiles\l
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Field Data Sheet

MONTROSE

13585 NE Whitiilier Way

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 255-0505

Date M/^/16
Test Method _Ct)(^_

Concurrent Testing 0^>fc,E
Run #

Operator 3^1,^^ Support 5fi£ H

Tcmpersihirc, Ambient (Ta) /^f p'

Moisture ^O^ Tdb ^1^ Twb l)^
Press., Static (rstsit^^O Press., Bar (Pb) V\ i^
Cyclonic Flow Expected ?_^c' If yes, avg. null angle.

PA^; 61 op 4
Glass Nozzle Measurements

i i3\^o
.3?

TJTTo"
3^,

CUenh^^e.. 6:(AO

Facility Location:^,c^ps^J^ ^^-4

Source; ^Lj-^A^ 'X"f

Sample Location; f^v^\ e.'

IProbe ?-'~7- s) Cp p &SG1/ Heat Set
fost-Test Fitot Inspeefion )Q chaase. Qhjafflaged)

PitotIAJlate Prc;Hi 0 @(^> Post 0 @.^7

inH20@inH20 Lu C> @ €3 Q @6

^Ho

ALT-011
Std TC OD/CF) 'XL./ ^ '^

Stuck TC (ID/°F) ^^[W^

Nozzle /^\Q3 Oven Imp. Outlet ( » 3 •>r

Filter Heat Set

^IeterBox'2/ dH@L<PG7^ YQ.^^4<Tf
Continuity Check (f^or \

degrees

Meter

Leak Check

Fretest; ^GO^ t:f"i \^ i"Hg|

Post: >Q^Q ^m /Q__ inHg]
Twersf

Point

Nwabec

Sampling

w
(24 hr)

7\43

Diy Gas Meter

Reading
01 ft

_(Vm)

4 3'8. '20

Velocity Head
inH2)
(dFs)

OrificcTressi
inH20

DESIRES

Oiifice Press un

mo
ACTUAL

(dtfl
°F

?L
°F.

(M-

OVEN
Filter

o°)_

DftFIMGEE.
Outlet

(TQ_

METER.
Inlet/Avg.

ffm-m)

METER
Outlet

°F

^TtfrouO
Anibi

Pump

Vacitin

inHg
(Fv)

, \^ ^ L|4L. o^ ,03'2- /^G? ,27 w_ ^1 M 51 3
^ ?Go ,oy\ 143 $( 3< c)0 3
[0 Tno 447. ^ wo ^70 ^7 \% <>1 9^6 3
c? wo zzz^ H^o.K -02.2, ,/io7 ^1 \zl z L Sl ^

y\o vyt\ ^$l_ll Oil. /Mi ^oS! s SLL c)6 3
-7 3oo Lf^.6,2- o4(

%^-
,586 ,38 V® ^ a

^ ^10 4^0 . i< ,Y^ ^fl W) ^2 3 84
^ '3-2.0 HG3.^ Aull 7TO Lfl \80 1^ s
1 S3o 466.7S ,M^ ,36 ^6 z QS_ 3
^ -y-fo ~W. <2G .0^0 ^\5 zn x ^ Tl 3

^z 3^ ,642- ,33 33 2^ v\ 4
5fc° Y7<.80 ^MW ,37 \(,c\_ n s
y/o Lf8o. ^6 ^088 7^7 A z Gz- 11 •87

z %0 HS^AZ- u 172. z z Go CJ5 en ti
"' ^v im:.^ Ifc-? s G\ %_ 87 4
UL L100 ?te .C9K .^al ,<30 Y
$ w tfil^ ,o3 SCT ' 3<p ^ M SL 3
^ tt7o /6|c) 7,?? ,li 1ft\ Tz.

n ^6 W,. 5 ?>,t S3
a

z G3 3A gL 2^
B _44o GnQ^'H ^Q ^ 3k LoSL s

4^0 60S, 6^. .638 6Q i
f lo 4Go 'e;d^^T& .Oo^) o^7 cr3 ^

\1 Lno S_^ -10 ^51 1-a' m ^
\z 4g6 ^_1//^//r m .%L .0^ •JAS_ /_^7 _^1 ^-L

4 t4^rtr
^--..y

Notes:

B:\Shared flles\F)eld\DatEi Sheets\Method 5\Mefhod 5_PDX-v-l .pdf
2^~^>^ ^ 2&Zv^^ \o^. PA^^^^^^t^.^L^_'k^Vl/5' "vj^r ^w^°ww^^ww^

<- ^ ,^. ^ _^\ ... /7 n^i^^,.^.. ^ ,'^~—r-^t _ \
s^ 0- .
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Field Data Sheet

251

13585 NEWhitaker Way

Portland, OR 97230 .

MOHTROSE ^S^50
^n' ^u.i'v.'^TvrL.^ Fax (303)/255-0505•.!H O.L'AUJV. '-'i-V[L,f. Jf BX pU3JfA33-l

^ ^I^IW^fJ^-f]]^
Test Method OrOCff f
Concurrent Testing

Run #

Operator fff^ Support ^H ^F^Fi^i
Temperature, Ambient (Ta)

Moisture [/f& Tdb Twb

Press., Static (Pstaf) - .^0 Press., Bar (Pb)o?<5t ^
Cyclonic Flow Expected ?J'*>LIf yes, avg. null angle.

3c^4
Glass Nozzle Measurements

1 ^(OG>
2 .310^ V^fcS
3 .^f(0

Client:

Facility Location:

Source;

Snmplc Location:

L-AvLo,
fUj^Ax ^

^

Probe ^SL (gYs)Cp .^3^-f' Heat Set °r

Post-TestPitot Inspection (NC^io cliange, D=daanaged)

IPitotLkRate

|i)iH20@inH20

Pre; Hi Q @^ Post _@_

_L" 0 @
ALT-OU

. Std TC (U)/°F) 8^ '3Tt-

SfackTC (ID/'T) Ry ^-ot

Continuity Ciiecli.(^) or ^

(tegrees

Nozzle, 3JC8 Oven Imp. Outlet (-35

Filter Heat Set

Meter Bro^ _dH_@ (,9-7(^7^ YG-^W^
Meter

Leak Checli.

Pre test: 0. cfm j^ inHgj
Post: cfm itiHg|

Traverse

Point
Nnmljer

Sampling
Time

?)
(241ir)

Dry Gas Meter

Rfaiuig

cuft

.CVm)

Sl^L^CA

Vdc.ulyHf-nd

in TO)

?1

OtIGce Press un

inmO
DESIRED

OrifKePicssiire

HiO
ACTUAL

(dH)
°F

_?)

!•>

_(Tp)

OVEN
Filter

°F

_C[°>

IMPINGER
Olltlcl

°F

JTEL
Ami):

METER.
Inlet/Avg.

_CTm:uO_

METER

Oulkt
°F

fTia-oni)

Amb^

Pniup

inHg
(Fv)

,o5^

^(0 5^..W] ^m. M ^
R^n S^.B-i .QQ^ .m
S30 5^."?53 .ot0 ^

.as% ,^ ii4 ^
550 R3i.5-7^ -9G^

F^>0 1^1

,.0^
^ ^

H30 .3Co? £1 ^.

c^O ^
alUl ^a Jtl

(b<» _«!<. aa. 3.
^5-^3 u

^30 32^ '^aa. &f
SB.. (peg

?b o^l
M A

Li ^0. .om \ c^.

_&. Ifl^. W4.F75 £1 i5 a^
T La^Q <as^
(j> ^-70 B.S-O^ J^
s_ 01u

,016 .i3a ^ n
^ c^o >7 3

!l^L tU£l. ^ ^
"13.0 ^ffl^ff 14 LA

sys,(^ (0^ ^
Notes:

B:\Share<i fi^Re|c!\Daia Shee1s\Method 5\Method 5_PDX-v1 ,pdfWe|c!\Daia Shee1s\Method 5\Method 5_PDX-v1 ,pdf • ]-[0 Rj^'0

^^\K cW^Jr^ W^. F^orA 5/3^^~ 61L|73^
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Field Data Sheet

252

1358S NE WhitakerWay

Portland, OR 97230

Phone (503) 255-5850

AI'H 'S.IUL'I^ 'i'tTvtc^ Fax (503) 255-0305

Date" j?\??
Test Method f^&i

Concurrent Testing

Run # \

Glass Nozzlc Measure me nts"~€''
2

3

Client:

Facility Location:

Source:

Sample Location:

Probe ^.^ (g/s)Cp Heat Set

Pust-Tesl Pitot Inspection iamaged)

PitotLkRate

iuH20l%inH20

Pre: Hi 0 @ tE> Post

Operator SnpporqiJ^f ,^S
Temperature, Ambieot

Moisture ILP%
Press., Static (Psfat) ^,

Tdb

^0

(Ta)
Twb

Press., Bar (Pb)of;|/:|

Nozzle t ^j Oven Imp. Outlet J

Cyclonic Flow Expected ? t\il Ifycs, avg. null angle,

StdTC(ID/°F).
Stack TC(ro/OF)'

Continuity Clieck (^
degrees

Filter' Heat Set

Meter Box dH@

or ^
.Y..Q-_

Meter

Leak Check

Prctcst^ (Ts(i5 cfm ^' inHg|

P^Q.r^R cfmf^ inHgl
Traverse

Poini
Number

Saniplitig

(dl)

Clock
Time

CM ST)

Diy Gns Meter

Rendulg

cnft
(Vm)

VdneityHeal
mR2)
(dPs)

OrifScePiessn

inH20
DESIRED

Orifice Pressure

mo
ACTUAL

<dH)
T

FTs)
•F

CTp).

OVEN
Filter

_(T°L

IMPINGER.
Outlet

(Ti)

METER
MetFArg.

F
fTm-in)

Amb:

METER

Outlet
•F

CTn-out)

Ami):

Pump

Vacuum

inHg
(Fv)

L^T

"7

-6-

^

11
llA

[otes:

B:\Shared file s\Fle? Data Sheets\Meitiod 5\Method 5_PDX.v1.pdf HORIZON ENGINEERING 16-5702
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Field Data Sheet
S^n^K^ W^\y ^FT^^TW^ ^^ r^ci'

MONT ROSE

13585 NE WIiitaker Way

Portland, OR 97230

Phone (303) 255-5050

Fax (503) 255-0505

^i2^?
TestMethod bO^ \
Concurrent Testing C?^?^^ ^

Run # ^

,^0
,^£

Glass Nozzle Measurements

1

2

3

ciieDt:'j3^^(:^e Cy l<^-r>
Facility Location; ^uC^A e^^ 6(jL.

Source; ^<^ace/ 'T^7

Sample Location; ')r^\&

^Tobe^.-\ ^/s)Cp/ei418 Heat Set "F

Post-Tcst Pifof Inspection (NC=no cliange, D=:damaged)

PitotUtRsite

mH20@inH20

Pre: Hi 0 @2& Post-
_@_

Lo 0 @ \t @
f\
u

i' "^
c^

Operafor5^\/-^ • Support 3 ts-e_ V^ .

Temperdture, Ambient (Ta) '75 ^
Moisture/^ 6/& Tdb ^.0^. Twb \o5

Press., Static (Pstat) "O/ ^Prcss., Ear (Pb) 30 *- }t3
Cyclonic Flow Expected ?J\[Olf yes, nvg, null angle,

ALT-011 •'

. StdTC(D)/°F) 5L/7'S
StiickTC ffD/QF)'^"( /^?4

Continuity CheckfT}or [
.degrees

?56^ozzle Oven Imp. Outlet \-3^

Filter Heat Set

_M.t_er EoxJ^4y@ I ^ -?(.X Y ^c?tjl_
Mete<^00l©

Leak Check

Protest:jj^%-^5s^y^ inHg'

Post; cfm
-^

?^lpa»-^,
~0

^L_i"Hg'
Traverse

Point

NimtiT

Sampling
Time

(dt)
(24 hr)

\1W

DiyGasMetei

Reading
Cllfi

(Vm)

525.

Velocity Head
inH2J
(dFs)

OriGse Pressure

inffiO
DESIRED

Ocifice t'rnssme

mo
ACTUAL

w _P'S)

T.

_S>).

OVEN
Filter

fTo)

IMPJMGER
OnlM
T

(Ti)
Ainli:

METER.

Inlei/AtS.

T
fr»-"l.

METER
Outlet

(Tffi-ont)

Atiib:

inHg
(Fv)

,o>C. AZZ- V &-? •^ 7S 2.

2- Z/o s-n. 6€ ,o6^ 2-1 141 ^z. 90 2-

^ ?0 9^\.^ 05<$ ZOG z\ 166 5 51 01 -78

^_ Ho 5.1G ^03. \z\ ,\z ?7 w 11 -2-

$_ ^> ^$'.<7Li ,OL»0 15< ^o3 L S4 8a
&- 5B7.7/ ^Lt J4 \^ $6, 8^ 8^ 2-

/? 3^ ^IS m s n i3 z
8 eo £^,.98 ,03& ,1'? ^ 8t{

CL c?& ^3.'S'7 033 AZZ- VJ 3 GU el 2.

M Sc)^.alf ,036 i^ lc^ 68 8^ •2.

a I f p W ,77 033 /f3 w OT
\z \Zo $y?.52- w Jl 57 )>1

,,^ \^_ (oO \ ,70 ?S ^IB_ m !< 2-
1L \L(0 '<

^?u-> • ,03>€ f4 (^ ^ \ 5^ Sl 2-

\0 I so <^^—fe3Zr^~~~^"? /03< JW7 ^1$ \-y\ 5-7 @cr •s"
z-

3> !^ St
s HO 6|0. 034 13? J^ i-73 $? &<• 2.

-7 &1^< ,02 ,\^\ ^ 161
2
z 8^ 8£ 2-

^ ^0 &13 .'?! fQZ-2. w'i- .oc\ 160 €^ 2-

20 ?w. 6^:5V 3 _JO c?10 2-

^ {l\0 / 01^ 18{ i ^ \cf0 2
22 7-T-o G(8.£p, ,080 08 ec,

^ 1^0_ G 2-o .(5 ,02.0 o7-7 ^08 2f7 z 5%
» I zW G^i .77 r02; OT 97

•Jro< p^-V ^'(2- ^ lV&Tt»<^<^^ i't/ t^AS 0^ 0-<T'^ S'^ckANotes; -^e5, •-^^ &'b-<sif- Ve-irv^/ji- '^e- oc^s^'S'

B:\Shareci fHes\Field\Data Sheets\Me1hod S\Method 5_PDX-v1.pdf
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Field Data Sheet a cp4

MONTROSE

13585 NE Whitaker Way

Port) and, OR 97230

Phone (503) 255-5050

Fax: (503) 255-0505

Date Lf/^/(^
TestMcthod OQ^, {

Concurrent Testing 6^^. f3L '$-

Run #^

Glass Nozzle Measttrements

1 /2S&&
2 . ^seo
3

.2^3

^0

Client: O^t^ye, 6 k^?

Facility Lociifion; ^<"<^JljC^

Source; fi/rvvc^^T-"?

Sample Location; -^ ls^

Probe^-^-^gys)Cp/gz4e HeatSct '-

Posf-Test Pitof Inspection (NC==no change, D=damaged)

PitotLkRnte

|inH20@inH20

Pre: Hi 0 @2oPost

Lo 0 @ j 2-
Operator ^UL Support ;3^e/ •U/

Temperature, Ambient (Ta) '75^f

Moishire/^3^/C> Tdb | S'^ Twb ^<5
Press., Static (Pstat)-~0y3 Press., Bar (Pb) 30, \

Cyclonic Flow Expected ?l^_Ifyes, avg. null angle,

ALT-011
. Std TC (ID/°F) 31-/"

Nozzle ,2-^@3 Oven Imp. Outlet ('-3^

filter .— Heat Set ~°E

Stack TC (ID/°F) 'Z-J /'^Lf

Continuity Checlt/"f]i or ^

degrees

Meter Box ^__J^@^\ i<PG7-S' Y 0,c{ct^c\

Mete(^60l ^"T^Pretest; ^04^ cfm »A^- inHg!

Leak Check Post: cfm inHg
Traverse

Point
NiunW

Sampling
Timfs

(dl)

CloA-

Time
P4iir)

w

By Oas Meter
'Reitding

(Vmj

GZ-i .77

YelocilyHe,

in H2)

(dFs)

•ssunOrifceFi
inH20

DESIRED

Orif;=cFicssu:

mo
ACTUAL

(dH)
'F

(Ts)_ CM.

OVEN
FiHcr

_(T°)

IMPINOER.
Outlet

°F

JI3
Ainb:

METER-

Infct/Avs.

CTm-iu)

METER
Outlet

F
(Tm-oiit)

Arab^

Pump

Vacuum

iriHs
(Pv)

2SSQ uu^ ,03.^ ^ ni L 58 67 ^-

, z ?Go ^t^G ^2^.73 .033 ^-QL •z-

^ 2-7o
^\€^ C27. c\-1 ,\ZG .\2L 1^ x \ 8cf

M. 280 oz^ ,1(5 16-7 ^2- 8ci ec, 2.

'̂0 WQ c^> ,OZl ^11 18& s^ ^ ^ 2.

(ft 300 2Z41 ^33.14 ,orn\ ._03o ^01 m / z s^ 8C? 2-

n z\o
^y\Q

L£_^4 . SB ,018 .07) ^07 ZZ4 58 s^ 8£ 2:
6 3^0 <^G '~?L\ .OS8 J66 J7 \5G GO ^ 9? 2-
5 SSO z-yy\ 62>ryo ,o^S ,Ziif ^ M 6(a ^ 85 2-

ibtes e.:ft

^^
\0 ^40 •^w cm. w 0<?8 /2?/ ^ \VL 1 ^ 66 83> z
\\ z5o koW.ftI/; ,0^ ,2Hf T^ 6"3 8C 65 z.

\v ^6o ooo*=i 6L)"7.^7 A^ /2GS^ ^7_ 2-lf ^2, 87 8SL^3
13 \Z 370 G50.0u

6^.7;
^± ,^5 y) z L 61 17 83 3

\\ 380 w m z 5 8Z 83
\0 ^0 l^^.ff ,T)0 ,7~! 188 ^s B7 £1 3
c\ 400 (o^L .042- ja^i \^\ $^ 2.

LUP W . €f0 .04^ w ^ 87 B z.
-7 ^0 66 ,.7 ,0^2- ^SSi if? $4 87 83

7(ff 4?0 .02-) ,.0^ OC7 \^°\ % 67 8^
5 ytfo Gs<Co4..^5" .oao .01 cg_ m. z

z
z So. gl

l{$0 &>^. j RL9 0^ (^ ScS? ^
^ 4fo UCT.Cp&ft ^ £L 8^ ^
^ 47 0_ 'M ,.<%5 03lQ >o-Tct. SQL & ^ ^

4£0 r^icQ [o7o..a4(o 01^ St 3
TdT

Notes:^ ^Z.^^.^ pc^s-i -fc <_W^ ^lv ^f'^3C2'f^
B:\Sharedfiias\Fie?Daia Sheets\Msttiod 5\Method 5_PDX-v1.pcif " ffe-st^v^ 0^^2.1^?) -//__J| EJORIZON ENGINEERING J 6

t ^/)<.:\ -^ ^wa^ -k ^ ^Tpk<JT^ &^y 'h? p^c^^w \ ^ -^ RAS U/n^jl ^ ('K
-570^

310/12310,

Mor^,

.°^1
n— -



cu^J! ^r- ^ 3,3^ ^, (z-s-Sf) -(cl-.^'+t^ (4,

"^ ^Z%H3)
C^-<=l6M\ft

L/ 255
-e<alA^^<

HORIZON ENGINEERING 16-5702
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Field Data Sheet o(14
13585 NEWhUalMi-Wny

Portland, OR 97230

,.„ Phone (303)255-5050

MONTROSEFax(503) 255-0505

Dafre4/on(^; %5§(((flÎ
Test Method OOta
Concurrent Testing ^\^

Run # o^

Glass Nozzle Measurements

i - 9^0 ^ •'Cesr^A^

2

3

Client: &^\\se.^g_

Facility Location; ^A-l c^i.| 0 {U

Source; fL<mc<.. T"^

Sample Location: 3-y.^a/

Probe^)^ ^-g^rCp_ .%^tL Heat Set — °F

Post-Test Pitot Jnsjiecfion (NC^=no change, D=damage{I)

PitotLkRate

mH20@inH20

Pre: Hi Q @f3QPost _@_

Lo Q @j3,
Operator ^_ Suppori^H ^V ^ gA
Temperatiirei AmMent (Ta)

Moisture -^ 3 ^y Tdb Twb

Press., Sfntic (Pstat)" Q ,3 Press., B-ir (Pby^Q. 1 &

Cyclonic Flow Expected ? tsf If yes, avg, null angle,

ALT-011
. StdTCfID/°F) ~t^t C^L

StackTC (ID/OF) '7^° <A-/

Continuity Check ^ or j.

^degrees

Nozzle , ^5^3 Oven Imp. Outlet

Filter Hfiit Set

Meter Box 2. dH@ 1,^(^15 Y0.ct
Mfter

:LeflIc Check

Pretesf: t<£) I cfm "7 inHg'

Post: ct'm inHi

Point
Ntiniba;

Samplm
Time

rom
(dt)

[Y

Ciosl;
Time?

(241ir)

Dii- GBS Metei

Re,

cno ,(Vm)_

Velocity Hei

inH2)

?s)

OriGcePmssuce
iiiH20

BESiRED

OrificePiesEm

H20 •

ACTUAL

(dH)
F

?0
f-

_PEL
Amb;

OVEN
•Filler

°F

fT°L

IMPINGER
Ontlcl
T

(Ti)_
Ami-;

METER.

rnlet/Avg.

°F

fTm-in)
Aiub:

METER'

Ouilit
•F

CTln-ont)

Atnb:

Pump

Vacsnun

iiiHs

(Fv)

UQO. L?1L(<^3 on- .0 125 Sfc i3
590 .gqa .rflS pt-^ tio s^ ^
5(0 .osn <cpr3 .cq_ 6L> & R
^10 ?%|2> 130 ^z 3.

ao SL 01^ R2> Bl M ^.
c^-Q I// 016 Q^l fit \M 61 A

?.139 L^J. GR(p J^. m z 58 0?.

^0. G30 ^3. .13 fcn SSi M &[ ^
j£20. (p^,&^ .Wo iSfr 16^ A
£&- CoW-.O^-l ,0$^ jog, i^ £& ^

L^J ^L >CR6 10. FL67 M
C&£0 ^003 00 A z A

iLi^. OoR _ca& N. L 61 ^
M. (jblO ^L33l ^SL 4U ;& s.
Ao i££L ,aay Q. Ai Q- s A
n i^iO. ^L^a JM & ICoS- sz sa s^
A a .o3o AZ{ U^L 16% SI d
-z 0?4>0_ .oal 105 (ifc SB. a
(p (^70 -^ SKi 07 1^ / ^ ^

&SQ a ^3L
A cao -fol.43 ,0(^7. ^L ? icd SO 3>.

3 rmaMS: 131 s ^
^ "?10 TO.SS

®S3
015 !^ fco

3^0. .G<6 Q££L £0. {cQ. a ^
-130 ~703.&k6 ,013

^P^S^D. fe?-.. f.^.W^1 © OG:SO
,05% m A

Notes:

B:'\Sharedffles\Field\DatgSheets\Meihod5W]ethod5_PPX-v1.pdf HORIZON ENGINEERING 16-5702



Field Data Sheet
257

PAfciC 4^4
Client: fcOU^^ ^U'

Facility Location: pfjE2^UW\
Source: 'pU^ACET-7

Sample Location: <^^(

Date

MONTROSE

13585 NE TOiitiiIter Way

Portland, OR97230

Phone (503) 255-5050

Fax^303)2,55-0505_

Test Method
^a^

Concurrent Testing

Run ^
Operator ^C Supporf^ ,'3^(^

Glass Nozzle Measurements

1 ,9»^>
2 - - ^ •

3 .ot^O ^

Pi-o^e^-j C&^lCp ^34?> HeatSet

Posf-TesfPitot Inspection (NC==na change, &=damagcd)

Pilot Lk Rate

;in H20@in H20

Frc: Hi 0 lost Q @_i0_

Lo Q @E^ 0 @f^

Temperature, Ambient _?aJ_

Mois furc ''Y'^Va Tdb Twb

Press., Static (Psfa^.o/z> Press., Biir^Pb00,.10

Cyclonic Plow Expected ? ^| If yes, avg. null angle_:

ALT-011
, Std TC aP/°F1 "?^ A -TiL

Staclc TC fID/OP)'a740A-f

Continuity Ctieck(

/legrecs

No^le ,^B Oven — Imp. Outlet ( '•^5

Filter Heat Set

MeterBox^ dH@ ^RICfH^ _ Y 0-cl9cl^H_

Trarerse

fwit

Number

Samplmg

mhi

?)

Clock
Tinii;

(24 b-)

Dcy Gas Meter

Readins
cuf(

_?')_

VehcilyHentl
inH2)
(dps)

^ ViO j^a s i£i a
"J-So Q~l M
"1^0 -7CR.301 .on dk -H. ^

s. mo *QSt1.
^3b

AQL M
u. 1 Bo i-?ia,oR^ 4S1 11 J2& kD. ~B. ^

igo 1\Z..UG3t. .03U cm 160 (3_0
•T

8 8o^ Wl'b-l M
3 B^O UI6J ^Oli m ^1 a
,0 nrL ^SL JS1 1^ Ls
IL -?(CLao7 f3
^ ,0^ cT? 1
Aa. 15Q nwA^e
11 pr r
m. ..G9(p m ^
C) a?^ J20. isa

M.^030 ^^. ^1 s
>7

Notes;

B:\Shared files\FIeld\Data Sheets\Method 5\Method 5_PDK-v1.pdf
HORIZON ENGINEERING 16-5702



r^i ^0~

7 V1 u?
f^

•d ~" ^

te ^^^^ 3--5

^
^

Field Data Sheet P^C [ oP 4
258

13585 NE Whitnter Way

Portland, OR 97230

f503) 255-5050
MONTftOSE ^'^
'>?n" ^u'\i'n';'^Ti,^i" Fax (593)255-(

Date ^/^/^
Test Method

ConcurrentTestingOt?'^-^ <y

Run # 3

•^+n^ A'A ^ ue^-i»A\L/dc^

^l^^^^C;8^
ll&Iass ?ozzte Measurements

'^1 <Z9BO-\ ^\-
2 ..2/-^P V.,
3 "M^/'i

Operator •^)VyJL> Support -^>^ \A ' ,

Temperahire, Ambient (Ta) SG ^_

Moisture <^ ^fo Tdb <— Tw}> -

Press., Static (Pstat)- ^'5 Press., Bar^Pb)^®/ 1

Cyclonic Flow Expected ? fJOjfyes, avg. null angle '^ degrees

Client: ^*l^e^e C?l^f^
Facility Location: ^f^\ cn^ d?-.

Source: t^Vncic^. I ^

Sample Location: '4'L1'

Probe 2.-Z- fe^ep^63^4 HcatSet °F

Post-Tcst Pilot Inspection (NOsno change, D=damaged)

FitotLkRate

ui H20@in 1120

Pre: Hi 0 @l$'Post

ALT-OU y
Std TC (ID/°F1 /5L/ /

Stack TC (ID/°F)?^ZBS^
Continuity Check /'tjor \.

Nozzle /^68>^ Oven

Lo 0®J6
Xmp. Outlet \.'ZQ

Filter Heat Set

MetcrBo^-dH@ f^76'75_ YO/clWC?

Trnrersc

Point

Nnmlicr

,\z

u

lb
c\

z

1
, G

^
•-(

^
z

t
^
^

7
~̂G

±
^

^\0

v\
\v

Sampling
Time

(dt)

\D
2^
3t)
So
•9Q

Go

2̂£L
clo

l?
\\0

v^o
\^
V-lb

\6D
\L,o
n&

^Ab

Z40
VUQ
z^v
^0

(24 hr)

V760

n 3o

^SL

Z\7^

'Dry Gas Meter

T^eadiiifi

cuft

.(V"L

72--7 . 156

"1ZO\ . 2-L(

731 .3G
7^3. €o
•7S<.48
7S7J5

^0.^0
74^. ZG
ntiLf.z-i

•7%. \\
1 ^8.70
7^J .60
7^4 .^S
7^. "3>5

760^8
7&2..4

7W. -7
7£ G. 16
768.7^
•77ft £8
772. j^
773.70

i^77-S.^80
77g. Z^

Vdoei[yHB^
inH2)

[dFs)

,033_
.0^
,w\
,032-

,̂OZ&
,oz^

,oz7
,043
,031
,661
,o(n

i.O'

,062-

07_2/

,038
, 0%
_,050

.030
,o So

,0^0

O^H

OrificcPressm

inH20
DESIRED

J21
,\^
i&n

,131

fcL

/toe
/1&Z-

^1^1
, 116
,22-7

;

,3oS'

,2.46
^21

^K0_

m
.137

Oi
,082-

Z2-C

Odfice Fresau

H20
ACTUAL

CdH)

,\(a
4-7

1^

It)

/(O
J6 w
,\z
^23

31
/2<
/

^̂
AZ

^oa.
,^3

Meter

LeakCheck

Pretcsti/016 cfm g, inHg!

Post: cfm iiiHg

F
ffa)

r>/

1^3
m
z^
•n

li3
z%,

z^
z%

nii

w
^2

24 3
w
)S8

w2 S3
a>i

fTp).

OYEN
Filter

fT°L

I
\

[_

R.IFINQER
Outlet

F
fTi)

Anfc

Ĝ^
G?
6S
CK
GZ

wGZ-W
w>
Go
c^
58
5^
$6
St

5̂7:
56
^2

57
6o
G>
GG

METER

Inlet/Avg.

fTKi:in)

8S'

'^

ct2-

^3

°1<>

cn

M
\00
loo
t00|9^
^
%
c\&

°n
%
<^

METER.
Ouiict

°F

(TlU-OHt)

Amb:

6'1
8Lf

s<
VL
n

0ci

2o
^
c?2-,1

33
°&

^̂
°i^

Ĉ?T
9^

^̂
Ti
11
ciS

himp

inHs
(Tvl

•2/

^
z
^

^
2-

2-

2-
-B

^

3

_3

3

z-

'~?u

V2S;
(^

Notes:^^^ ^- ^0^0 4b ^^\^ .^c^r- ?ert':l^\l ^Pt^^ (230^,..^ ^^v^^c c^cU.
B:\Sharecifl&e1(i\DataSheets\Methoc!5\Method5_PDX.vi.pdf - ^S\^v^ -k&^lh^ ^ 31^8 I-IO^JZON ENGINEERING 16-5702 •^(^^•4^^ Vw



259
Field Data Sheet

13 ss

135S5 NE Wbitakcr Way

Portland, OR 97230

Phone (503) 255-505&

Fax (503)255-0505

^^^jmrw
Test Method OQ&t
Concurrent Testing Ofc£G)^ ^>

Run # ^

Glass Nozzlc Measurements

i . ^&0 eVtetf

Client: Q^\\Se.o^, GtfF'SS

Facility Location: \&^SA<\a^$..

Source: F^rAfl£^T^
Sample Location: '^-yiVe.

.Probe 2--^ <^W:P_;,836H Heat Set °F

Post-Test Pitot laspection (NC=sno change, D=damaged)

FitofLkTtatc

inH20@inH20

Pre: Hi 0 ©i^Post

Lo 0
Oven -" Imp. Outlet i w_2^Operator 5LV^ I-« Support '<5bff- ^r\ ;

Temperature, Ambient (Ta) "^(^

Moisture ^^y Tdb "e- T^vb

Press., Static (Psfaf)'* Of^ Press., Bar (Pb) ScJ 0
Cyclonic How Expecteti ? f40IfTes, avg. null anele ~n dcerees

ALT-011, <&\ft$S Nozzlc i ^3
Sfd TC (ID/°F^ -^L78^f Filter ^-
Stack TC (ID/°P) t-i / 6^&F

Continuity CiiecItQ) or [

Heat Set

Meter Sox ^ dH@ l^7£,7^Y^

Meter

Leak Ciiech

Pretest: ,D}0 cfm ^ inHgl

Post: cfm i"Hg|
Traverse

Point
Number

Sampling
Time

?)

Clock
Time
(H hr)

Dry Gas Meter

Rendine
cuft

(VmL

776.^

Velocity Hei
inH2)

(dFs)

OrificePMssui

inH20
DESIRED

Orifico Pressure

H20
ACTUAL

(dH)
F

?L
•F

_(TeL

OVEN
Filter

^
Oo)

IMPINGES.
OuBcl

f")
iAcib:

METER.
Inlcl/Avg.

°F

fTm-in)

METER.
Outlet

G.n-oufl

Amb:

Pump
Vacuum

inHg
(Pv)

to.

Wo fS
''$00- Q±

/

"2^
J_&€

4
t^

>s< c\

,^\
°[€

^
3^ 2SZ.I <€

3

,12.

14 7 £

^ iai ?/_

Notes:^^^ ccsT ..^2'? ,;^ 4^e^ plv. ^ (?e.^yvjL 4^-^ <^- W^^3\
Beared tiies\Field\Data Sheets^thod EWethod 5_v2.pdf ^^^_^^^__^^ ~ ~ '" _" •

4'y-(^/;\v^ Q^(sy"- l^^ cWY,

03:??^^^^

"b? <lecre£tS^C^^' V^c^(.t^

i-e/J

1\/?|A ^.\r«^^?/^



L?A- ^^ ^At^ -^^ ?-,V;2^ y\ .OH ^ ^^
^

,7L{$' le-^Yt/ (^t^~'in^,-^ ^es^-ej '4-?-^')^, <?ei- 136Z
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Field Data Sheet
261

Date

13585 NEWhlfaker Way

Portland, OR 97230

Phone (S03) 255-5050

Fax (503) 255.-OS05

Test Method cXX^
l^-^laa^

Concurrent Testing

Ruu# ^

Glass Nozzle Measurements

1
2

3

Client:

FacilityLocafion; ^E:^f^>
Source

Sample Location:

V

Probe ^-^ (g^s) Cp , ^[fM Heat Set

Post-Test Pitot Inspection (NC==no cliange, D^damagcd)

PitotLkRate

,inH20@inH20

Pre: Hi Post _@_

Lo 0 @ (IP
Operator ^ Support ^K ^Q^ ^bS I
Temperature, Ambient (Ta)

Moisture^ 3-^ Tdb •— Twb •'"'

Press., Static (Pstat)^3.'3i Press., Bar (Pfe) 30'-! C
Cyclonic Flow Expected ? M If yes, avg. null anglc^

ALT-011
Std TC (ED/°F)

Stack TC(ID/°F)

Continuity Check 0 or ^
.degrees

Nozzlc . QF^i Oven ' Imp. Outlet

Filter Heat Set

^-a Meter Box ^ dH@ J^p^'7^ YO-^
Meter

Leak Check

PrctestO.O^ cfm '7 inHgl

Post; cfm inHgl
Traverse

Point

Number

Sampling

Time

(dt)

Clock
Time

(24 hr)

Diy Qas Meter
Randiiig

cult

Nm)

VeiocityHcnil
in H2)

(dPs)

Orifice Pressuic

inffio
DESIRED

Orifice Pressure

H20
ACTUAL

(dH)
'F

fTrt
•F

rrp)_

OVEN
F3fer

°F

(To)

1MFINGER.
Outlet

.fTi)

METHR.
IiiIet/Avg.

rru-m)

METER

Outlet
F

Qm-ont)

Amfal

Pump
Vacuum

inHg
(Fv)

(^
£4iC">

y ^ 8<o
r.^0 ^

ki 8(^

3
ill. ,^6U
ll.r 6y0 &

fr^L

fi^L
0 ^ ^t?_49

^

^

\^
Notes:
B:\Shared ffles\Fie!d\Data SheetsVMetiiQd 5\Melhad 5_v2.pdf
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262

Field Data Sheet

D^ Wo^te"

13585 3NE Wbitaker Way

Portland, OR 97230

Phone (503) 255-5050

Fax (503) 255-0505

Test Method

Concurreut Testing

Run # ^

Glass Nozzle Measurements

i^% ^

2

3 .^6^

CIieut^<<J

Facility Location: Po^[LAht\
Source; ?lWl?Tri

Sample Locafioa;

Frobe^ -^t t?^)Cp . %- Heat Set

Post-Test Pilot luspection

PitofLkRate

mH20@inH20

Pre: Hi 0 post 0 @ ~7

Lo 0 @)((? 0 @ CP
Operator ^_ Support Q^ ,Ctit

Temperature, Ambient

Moisture ;r^^^o

Press., Static (Pstat)-0

Tdb

,1:

(Ta)
Twb

Press., Bar (Fb) ^10
Cyclonk Flow Expected ? S\l Ifycs, avg. null angle.

ALT-011
Std TC (ID/T) W dL
Stack TC(ID/°P) ^ JJ-SL

|or ^Continuity Check

.degrees

Nozzle i, Sl£83 Oven Imp. Outlet 1 - oLO

Filter Heat Set

MeterBo^ dH@ J ,qi^ Y^.Wf^
Meter

LLeakCIiedt

Pretest:O.Qli cfm inHgl

post: Q_J^ 4 cfm t (^ i"Hg|
Travars

Foul
N-iiinbi

Sampling

Time

(dt)

Clcck

(24 hr)

Dry Gas Meter

Rending
cuft

(Vtn)

Vdocity Hend

mm)
(dPs)

OrificePiBSslirs

inHZO
DESIRED

Otiftcc Pressure

HZO
ACTUAL

(dH)
T

(Ts) JM.

OVEN

Filter
°F

JM-

B1PINGER
Onllcl

ffi)

METEB-

Inlct/Avg.

T
fTm-Jii'l

AuA:

METER-

Outlet

fTm-out)

Amb:

Pimip

inHg
(Pv)

1_

&34 3>B £L
''. ^ A

^4;7ac £L

.Q£0 ^
C^QL ,(0

la fc M a.

bi ,OCc?,

R
i ca

n ^
&0 ^

^

7
.Notes'^
•B:\Sharedfites\Fle[d\DataSheetsWlethod5\Me{hod5_v2.pdf
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13585 NE Whitafcer Way
Portland, OR 97230
Phone (503) 255-5050
FBX?3)^5^0S.
www .monlrose-e nv.com

At eA^- °0^
Client: \'^l!5^</e

Facility Location: ^ Of-Y\̂ n^.O^

Operator: -~^F :Sl4

263

Sample Recovery Worksheet

Date: t7/2^- y^.7///
Source: 6^s^_^m^^ TZ

Sample Location: T^^

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

Tolerance must be within ± 1.0%

/ HCICC f 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
?^>

IMPINGER CONTENTS ^^ ^RUN 1 a
Container, condensate & rinse, grams '~SrTf £^.-^

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

^JjSML
F).< M

6, £t>t-

?

W i-h.O^ ^]ZZ

^03. W^-

7 9 i w

RUN ^

5?5
10^^
^06

^OK
0.^ M

^/,e^.r

CL

bt }^0 / 6j TV ^63

^-̂
•^

7^, 520 G^ ^520-7^

RUN ^ i C
^75

TTw
OLI.^

S 0 0

/< 0 H
o. €/^\

_/' i^c.r

^

-^

,520 ^ t/

TOTAL IVIOISTURE GAIN
Impingers and silica gel, grams

FILTERS
Front filter number

Front filter appearance

Back filter number

Shared files\F[eld\Data Siwels\SampIe Recovery^Sampte Recovery_PDX-v1 .pdf 7"
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135B5 ME Whitaker Way
Portiand.Oit 97230
Phone (503) 255-5050
Fax (503) 255-0505
iNWt».montros&-env.com

Client ^l^jU^yft
Facility Location: fep^-/^/ ff/^

O^^g ^ 264

Sample Recovery Worksheet

Date:

Source: T"^

¥/^ - f/^

Operator: 3^P^ 3~~t~^ Sample Location: 3^^1^-^

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

Tolerance must be within ± 1.0%

!tt€l^ / ^0^

IMPINGER 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)

Final weight, grams

Initial weight, grams

Net gain, grams

TOTAL MOISTURE GAIN
Impingers and silica gel, grams

FILTERS
Front filter number

Front filter appearance

Back filter number

Shared files\Fie]d\Data Sheets\Sample Recovery\Samp!e Recovery_PDX-v1.pdf

RUN 1 /

1_

520

RUN 2
5^8-

HGO
>0^

^-00

KO^
0.^ M

l^€

^T ^.0//U^?"

^I^n, 2/21

HA^m

^Jo
5SG 7Cf'

^•s-n

RUNS

w_
^3.2

/0 ^
So/i

/<6ti
o-^yv}

l^h-i yn ^-irtt Ihl^t-^fe^'

^1

^_

w
,-620^,

/u1^-

^{.-C'3 ^ ^£-Pt^gg ^f ^

0?1^_".^--^
H^tl^N ENGINEERI^,16.-5702

?11- w^1



Field Data Sheet

265

13585 NE Whitaker Way

Portland, OR 97230

^ Phone (503) 255-5050
Ai'iC' 'nwWi'^v^t Fax (503) 255-0503

Safe t^/,^//6
Test Method ^oG(

Coiicurrent Testing S , 3A {^y~^7&^?

Run #33

:2:;^ ^<.
.2<?5l

Glass No7zlc Measuremcnts-

1 .^^r-i

M*/

Wih

Client: ^n5e^/&- 01^-SS
Pscility Locsittou: ^rH<=-^<i/ <5^-

Source; F^^ii^ce— I "f'

Sample Location: €^i £-1'

Probe 2.-i (g/s)Cp /^^ Heat Set °F

Post-Tcst Pitot Inspccfion (NC=na change, D=damaged)

Pilot Lk Rate

in H20@in H20

Pre: Hi 0 @^ Post

.LOQ ®6_
Operator f^vV Support PT . y~H

Temperature, Ambient ^2> (T»)

Moisture ~ty/ . Tdb Twb

Press., Sta tie (Pstat) Press., Bar (Pb) ^- f

Cyclonic OTow Expected ? ^ If yes, avg. null smgle^

ALT-Oll
Std TC gD/OFl A^u'/ '^^f

Stack TC (ro/°F) 2-? / '•'?•??

Continuity Ciieck^Jor [
.degrees

Nozzle .v-S^-5^; ^ Z^^pven Imp. Outlet / -3 5-

Filter Heat Set

Meter Box^-7 dH@ l-~if'3? Y €?^^-e^
Meter

Leak Check

Pretcst; ri?- -^S cfm ^

Post: cfm

inHg|

inHgl

Poiat
Number

^aiuphaj

Time

w

Clock

(Miii)

Diy Giis Meter

Rcadins
tuft

_(y")_

H& :W

Velocity Henl
i"H2) ,
(dPsl

Uiiftcc Frcssuro

in mo
BESIRED

OrifiroProssu:

HZO
ACTUAL

(dH)
F

v'.-j

:Aab: ^'B5
(Tp)

OVEN
Filter

°F

?)...

lAiab;

1M FINGER
Outlet

Anti:

'e3

METER
Inlet/Avg.

°F

(Tm-in)

METER
Guild

(T"!-?"0_

IS_

Pumi)
Vacuum

inHg
(Pv)

ie 7/0 ^^ ?1 ,0^- J( LL N^ I ko j0" ig^
1c? ^7.5iy ^Ll LL // 6^ 6-7

^ ^&^ . ,0( (9b JA , w ^A (eSi. 1^
Lj 0 f-f T-o , ^o oij- 0(y l^?. ^A <s&c^ '&&

5^> w 1. °L •^1 ^ ir* 70
Go ^3 .16-^ C>ot/ a3 ^s i3- 2̂^S il i^Qfc>'

4?4 .6^ .£>(, 0& M ^
2^ w? .219 0^ <^b5' .^ }ff 63 ^

t^ .OS OS' ^
f'^0 n .0^ ^ 6 i^ <0. ^i

4^0 .€>HC? ^ <?6 0, ±1 ^ I
?l-t03 4^, . ^l/ ^ pt ^ \'20_ 6'6

^ 10 o5 ,s4 5; 6{f ^h
1^0 . <p^ ^ I -£^-

^- 6JT

^'M ^ on ^ K'TI ;-?'T

^^ ^-F . ^ oC o6 ^ ^
^:5cf w 0^5 0^ 5? 6(/

^0 . llL? L6 S-'-A

^l£_
q..(?t'

. 4

^.fcof

n <-J 0% jto 5 ^
3^ 6-

yi trn. ?to o3, ^
2>^ .^s £5"^-| ••g 63

^ H% .(oio .a^G S'.

h:^ iA'. €>\ 0^~ QS
^\0 Li^ ^n oi31 ^;

Notes:

B:\Shared ti[es\Fie[d\Data Sheets\Method 5Wle^ocj 5^pDX-v1.pdf I 0-f L, HORIZON ENGINEERING 16-5702



Field Data Sheet

266

135S5 NE Whitalcer Way

Portland, OR 97230

Phone (503) 255-5050
MONT ROSE
Mf^.d'M't^'^'tT'.'rc^ Fax (503) 255-0505

DatciV^//^
Test Method -Oo g

Concurrent Testing S, '^f'r /^^i^y'yis-'S. ^

Run # "~L,

Glass Nozzle Measurements

1 .x\o T.
2 ,^\0
3 ,^i?

,^%

Client: (Vff^^ 01^35
Facility Location; \f3rc+lo.Ly\^ , <3/S^

Source: Fr(^^/^B^cLQ—'T~"^

Sample Location; OL/>+-\.£^

Probe -2^ f (g/s)Cp .^L^^ HeatSet ° "F

Post-Test Pi tot Inspection (NC==no cliauge, D==dainaged)

PifotLkRnte

inH20@mH20

Pre; Hi a @^ Post

Lo^ @6
Operator MV Support PT\ (TIT*

Temperature, Ambieut ^f-^ (Ta) '"'

JMoisfure ^ •V/ Tdb — Twb

ALT-OU
Std TC (?/°P) M^ ^?^

Nomle „ ^jy^j^ Oven Imp. Outlet S5-

Filter Heat Set

Press., StfltieCPstat) 1 Press., Bar (Pb) '~^fsl- \

Cyclonic Flow Expected ?f\/3lfycs, avg. uull angle,

Stack TC(U)/°F) 'i--\ ^3 MetcrBox^ dH@ (.^39

or \.

.degrees

v o^HLt
Meter

Leak Check

Prctest: O^cQ^cfm ^ inHgi

Post: cfm inHg|

Puml
NunAer

Sampling
Time

(dl)
(241ir)

Dry Ous Meter

Rendrag

cuft
(Vm)

Velocity Head
ill H2)

?)

Ortfce ttessvn

InH20
DESIRED

Orifice Pressure

H20
ACTUAL

(dH)
°F

JM.
T

.(M.

OVEN

Filter
°F

CT°)

IMFINGER
Outlet

ffi)

METER.

lulcf/Av^.

fTm-inl

METER
Oullei

ffm-fflit)

Pump

inHg
(Fv)

.^

^ 0<o ^5 o) r3f ^ 63>

lh^ 5"^o ,°r^ ffLi> ^5~ /5i? ^ <%
h''^'^ 5'oA . (^5 ^.0'^ 1~

Q_ 66 65
k'.^ 9-^ . g^S •OS .0^1 6^-\ 65

t'^3 -> ©5 .^H i^ ^? 6.^ £1
J^_ 5~°6 .61fc ,^ L?6^ . O^o m. 5& ^&5

5:^> ^. °1 IJ 0<± ^ . o h 163 5-? 6l 0-
5^ ^o^ ^o .c?j' 0' Wl ^ 5^ G-^

5' Ho 1$~!| .0^ oTl 110 66 ^5
5^ |5U .6fo^, 5 aq Ite? 5-h M
c:.00 •^ . }^ .^5 -^ 13^- ^ 66 ^
Cl]^_ 615. -9 ^^ . ^^\ 0. + 1^ s~h fe
^':^> $'/? .G^U 0(0 0 '?. I 0 3^ (gy
^i- ^ °i . y~(- o-S .0% f 33 s^ <&3>

£^ 53LQ. ft3? ..^ .0^ - o6 /SC.L 5& 65 6pL|

^i ^1 .^g 0\ >^ifc ,o5 l6lf &s 6^
.^<1 '%^>. I HO ,^3 .o^fc _,0^ 5-^167- to

^lo S^JSo . o3 oii^-\ „ c? $ }_s_ s'q. •o ?>A

•^ 535 .'&^ .o5 .o.:M -0^ 5" ^1^5' (S3

?^ t - .A °± ^0 a 13f fc? €5

Vjo_ s^ . A3? a' 13^ ^\
?^ W\ ,Q^ 0^ ^w IV ^ S5 u

?<30 ^oL . ^6 0 0^. .0\ H 5^ s'k ^
?,-lo /;5> y-w\ -1.^'C7^.'l^ i^ (/ TO Cl L

^ Jo
K, .0-7^ il // ;^1 I 5^ 0

B:\Shared files\Field\Data S|ieets\Me!hod 5\Method 5^PDX-v1 .pdf
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Field Data Sheet
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13585 NE Whltaker Way

Portland, OR 97230

Phone (503) 255-5050

^ ^u^i ?/^^ Fax (503) 255-OS05

Date 4/^//A
Test Method C>0^

Concurrent Testing ^ , ^f^&S'

Run # -^

Glass Nozzlc Measurements

1 , ^\0
2

3
<^°

Client: ^^ ^.j^C^
Facility Locntion: ?or^-V<9-^-^ oft-

I ''

Sample Location: <y(/^r\.<s'\—

Probe^L-t (g/s)Cp ^^.^ Heat Set
Post-Test Pi tot Inspection (NCeno change, D=;damaged)

PhotLkRafe

inH20@inH20

Pre: Hi c7i @^> Post

Lo^
Operator jf\\V Support W. O'Yt

Temperature, Ambient (Ta)
Moisture ^ ';/ Tdb Twb

Press., Static (Pstat) Press., Bar (Pb) ^0. i

Cyclonic Plow Expected ? JVfo^If yes, avg. null angle^

ALT-011
Std TC (TO/OF) MV /T4
Stack TC (ID/°F) 2~) / -^3

Confiauify Chccli; '(\ )or [

.degrees

Nozzlc Oven Imp. Outlet 1—3-?'

Filter Heat Set

Meter Box^ d H @ (:rf^eJ v ^>.

Meter

ILeak Clicclt

Prctest:0. ^^5" cfm iS' inHgl

Post: cfm inHgl
Tfttl-erss

Pohlt
Niuaba-

Sampling

Ttme

(dt)

dock.

Time

(24 hr)

'Dry Uds Md^J

Renduig

cuft

_w")

VeIodlyHead
in HZ)
(dPs)

OrifSce Pressure

mB20
DESIRED

OrificePressu

H20
ACTUAL

(S.S)

STACK

*F

SISL
Amd:

°F

m)
Amb:,i

OVEN
Filter

°F

P-o)

IMPINGER
Outlet

METER

Iutet/AvB.

F
CIm-ia)

Amb:

METER
Outlei

•F

.(Tm-oiit)

:Amb;

Pump

Vacuum

inllS

(Pv)

^ 537 . W ^ ^ ^ ^
^¥ 2<

t>>^ ./^' M . ,^7 u tw7 £H
?-fc ILL AL
^w sys ^"-f^ ..t/'7 .///• ,11

TH
c^-

^'\0 .3 0-7 /(/_ .1, 6 d
t^ W ^71 ,01 . /// ilL w Cl 66
t.^ ^ .10^ 07t -6^ (.1

^0 5^? .^0 6^_ i-31 5^ ?
3^L 5^.^2 ..0^ 0%^. 03 /J? ^ £5 ^A
h^ ^i .C.JI <^s .07
]o''iQ 1SL .0 3 . Oii<i ^ ^ 56 (.f ^
b ^ 55?. 571 ^YT .65 ,^5 s u
\0^9 ŷ • oft ^0 56 6J
^' HO ^c.^s ,OH^ ^5_ tj/ £Ĵ 6,
^.-5^

l\.0y 8 .501 0&1 'c?^ }3] ttl
h; ]o 9h0 .00^ ^n 05 w j?^ <i2
ii-'^p %/ .5"?~7 ,OLIC] 05 13'^ s ^
it-2,

y_ Sk3 .OIY7 03 .0^ 6 63
^^ y.^M_ „ 03 •I

5L1 ^'J tl
l(:.'5o .^9 .03 , 01-1 05 t?0 55 ^^
'^<yp> ^ .O&'i ,0^t a^c/ ^ ^9 '3 ^
^)0 ? o5 1^ c,^

f7

-3-A? ,0 05 ^ C3 /
5^ .ffQS 0€> ^ 53 ('3

Notes:

B:\Shared fil6s\Re?Data Shsets\Method 5\Method S^PDX-vl.pdf
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Held Data Sheet
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135S5 NE Whifalier Way

Portland, OR 97230

Phone (503) 255-5050
MQNT.ROSE ~^~,~-.
,\iiF :S.u\i.'('fi''s't:7v^ Fax (503) 255-0505

D^e^/^//6
^estMethod^^ £?rf?^ /
Concurrent Testing ^

Run #3

Glass Nozzle Measurements

1 ,^\0 .

2

3
:^~\0

Client: &vU$(^j^_G' j^-^

Facility Location: P.TT^^T^. ; c5^-

Source: R/iT^io.-tLfi-. T~^

Sample Location; Oi^\e^~~

Probed-) (g/s)Cp /^U^ Heat Set °F

Post-Test Pitot Inspection (NC=uo change, D==damagcd)

PitotLkRate

inH20@inH20

Pre; Hi ^ @ ^ Post D @<?

Lo a @ 6 0 @^
Operator MV S up p or

Temperature, Ambient

Moishire 3 "/\ Tdb

P^JM
(Ta) -

Twb

Press., Static (Fstat) ) Press., Bar (Tb) 35>, 1

Cycloaic Flow Expected ?j\/u>Ifycs, avg. null angle.

-^

Tiuwrso

Point
Number

1

)

!

[

i

J

!

)

.0

.1

2

3

4

5

6

7

s

9

.0

,)

2

3

4

5

Bampliilg

Tins

(dt)

\^v
M:^
\3 '-^

l^l-9

13^c?

u^_
H:HO

H ^
1^
1^'fO

]^^
)h:3^>
\^0
W So
1$-;^

]£^_
^:^>

&^_
f5^
iS'~5o

16 ^
\i:

Clock
Time

(24)ir)

r- oc

DryGns'Mder

Rcndins
cult

JVm)

y'w .^i

^. //:

573 .<?7J
'^7^ .W1
575. f 5 t'l

&7^./^
577 .17 2
57<? .^

^ .^5
S5/,^ci

^7 Ul
5&^ .^\
5?$ . $07
^ . ^
5g7.5 ri

ALT-OH
StdTCffD/°P) 2--t

Stack TC(D)/°F)WI_

Continuity Check/
^degrees

Velocity Bead
inH2)
(dFa)

,03
,oy

,̂0 3

HE
.03

,0^

jn_
_^i_
.Az_

.0?
,o~x

.0^

.,0^.

.0^

OrificePieasnrs

inHZO
DESffiED

.oy^

./}H1

. ^ ^

.0^^
. 0^-11

.oLh

•oy-f

.{)3^

, 0 W
.'] 3 y.K

.^
^121
., }^>

. ^'1£

/_^1
_£3_

or ^

Orifice Pressura

mo
ACTUAL

(dH)

/6>5

,^5
. o'S

.05

-ys

.05
~(ft
.03

,03

.^J

,05

..o?

. 05

. 03

/ OJ

Sozzle

Filter

Vteter Box^t

Meter

Leak Check

STACK

?)
\iab:

'^71
w]
j^J
i^\
,33
f.U|
^31
^51
^
Q^l

1M
Jli
[1L
'ill

^

2N

ter

F

Oven Imp. Outle

Heat Set

1^3^
Pre test:

Post: *

1MPIMGE&
Guild

F
(Ti)

4mb:

?2
53
^1

5'\

^_

52
^&
57
^T

5g

^_
{^0
GO
^

•,^Sfc?$"

££
METER

Mel/Avg.

F
(Tm-in)

^nb:

c.^

JL
C-D

41
w
^
1.1
~J~3

w
^L_

^_
Cj,

^E
(.7

u

i -3JSB

°F

y o.^W
cfm ^^ inHg

tfm
METEH-

Outlet
°F

fTm-out)

\mb;

c^\
(.1

m̂
1\

gr
^L
Cl
z^
w
13
65]
^5

û\
M

inHg
Pomp

inHs
(P'-3

J_
T
1_
I
T
1_T

I
_LT

J_
'•)

1_
z
_L

Notes:
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AIR QJJALIT

13565 HE Whitater Way
Portland, OR 97230
Phone (503) 255-5050
Fax (503)255-0505
www.montrose- eriv.com

Client: B^r^v.€/

Facility Location: Vr,.^^d,(],

Operator: TS^

\
269

Sample Recovery Worksheet

Date:

Source: Gh^ F^sce. _L

Sample Location: 0^^4

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

Need one per each 3-run test / W9! i ^tn-^

IIVIPINGER 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)

Final weight, grams

Initial weight, grams

Net gain, grams

TOTAL MOISTURE GAIN
Impingers and silica gel, grams

FILTERS
Front filter number

Front filter appearance

Back filter number

Shared fi[es\Fleld\Data Sheets\Sample Recova[y\Samp!e Recovery_PDX-v1 ,pdf

520 520

RUNS
5

±1^
/ 0'

3o/

AH-
A^

_!'

Wo,
DTI-/,(

^m;

•^_
HL
QH

LA.

Clec, tfpCfr

v^

^
/ tiA/03
,0-^^

. IKf

7S(f

/i^r

IT

-e^oWT56

Or

^-f^ ^fJ\J;

HORIZON ENGINEEf^lcy^/oY^
0 l-/^^
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13585 NE Whitakec Way
PorUandL OS S7230
Phone (503) 255-5050

AIR QJJ A L 1 T Y SERVICES SS^Se Scorn

EPA METHOD 1
TRAVERSE POINT LOCATIONS ,

Client; ^^V^^y^. (^Av^^ Facility Locationi h^^U^^jd <3t?
Source: "7" 7- SAte *vu^- <2njA<fc+ Sample Location: ^.oc'>p .

Date: 6s>l^ J/^ Initials:

Traverse
Point
Number

1

2

3

4

5

6

7

8

9

10

11

12

Traverse Point
Location
(inches)

Top U(z.^-s

Duct Dimensions and Port Locations ^ L>J

Inside of far wall to outside of nipple, F /

Inside of near watf to outside of nipple, N

,5

L^s
Nearest downstream disturbance, A ^ 7 ^_

Nearest upstream disturbance, B ^ y<^^

Circular: Inside Diameter, F-N

Rectangular: Width_" Depth_"

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

Number of Ports:

2%( 1^

Duct characteristics:

Construction: ^Stee^PVC Fiberglas Other.

Shape: fCircula^ Rectangufar EIIEpticaI
^"—rf*^——^,

Orientation: ^ertical) Horizontal Diagonal ("• angle:_°)
^i—.— ^

Flow straighteners: Yes ^Iq^

Stack Extension: Yes <No}'

Cyclonic Flow Expected: Yes (No^

Cyclonic Flow Measured & Documented: ^es} No

Average Null Angle <20°: Yes No N/A

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

Test port sketch or comments

Shared files\Re!<tiData SheetsUtelhod 1\Mathod 1_PDX-v1.pdf
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