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EXECUTIVE SUMMARY

The November 2014 results of Georgia Pacific’s Brownstock Washers (BSW) testing are

summarized below.

Brownstock Washers Testing Results

Source MeOH Flow MeOH | Production | Emissions
(ppm) | (dscfm) | (Ib/day) | (ODT/day) (Ib/ODT)
Kraft Brownstock Washer #1 (EU 128-A)
Washer Hood Vent 0.00 0 0.00
Foam Breaker Vent 331.02 | 1,818 72.24
Vacuum Pump Exhaust | 29.52 1576 5.59
#1 BSW Sum | | 77.83 386
Kraft Brownstock Washer #2 (EU 128-B)
Combined Vent 8841 | 2576 | 27.17
#2 BSW Sum 2717 352
Kraft Brownstock Washer #3 (EU 128-C)
Combined Vent 274.23 799 26.50
#3 BSW Sum | o . 26.50 399
Totals for #1, #2, #3 Brownstock Washers 131.50 1,137 0.116

Detailed discussions and results from this emissions test project are included in the body

of this report.



CONTENTS

EXECUTIVE SUMMARY ...t et A
1.0 SOURCE INFORMATION AND TESTDATE...........ooomooomeeooeooooooo 1
2.0 POLLUTANTS AND TEST METHODS ..........cocooooooeeeeeoeoooooooooo 2
3.0 SOURCE SAMPLING EQUIPMENT ............c.oooooooniomoimonoo 3
4.0 RESULTS ..ottt 4
5.0 SUPPORTING DATA ... e 5
6.0 QUALITY ASSURANCE ............ocoooimimiiiiiteee oo 5
APPENDIX A SUPPORTING DATA

APPENDIX B CALCULATIONS

APPENDIX C QUALITY RECORDS
APPENDIX D PRODUCTION DATA

APPENDIX E EPA/ODEQ CORRESPONDENCE



1.0 SOURCE INFORMATION AND TEST DATE

Georgia Pacific’s Toledo Paper Mill hired Bighorn Environmental to conduct source testing
on its Brownstock Washers (BSW) to quantify their emissions of methanol. Bighorn
conducted the source tests on November 5-6, 2014 to accurately quantify emissions from
these sources. This testing was conducted to determine compliance with the CCA rules as
outlined in their Title VV permit.

Georgia Pacific’s Dan Kunde and Karl Schumacher coordinated the project. Mr. Kunde
and Mr. Schumacher oversaw the testing. Bighorn's Collin Rose, Clayton Krietzman and
Tim Homer conducted three-one hour runs on each source on the three Brownstock
Washers. Table 1 lists sources, test dates, and times.

TABLE 1. SOURCE TEST DATES AND TIMES

SOURCE DATE TIME
Kraft Brownstock Washer #1 (EU 128-A)
Washer Hood Vent 11/6/14 Not tested, see note Section 2.0

Foam Breaker Vent 11/6/14 09:10-10:10; 10:35-11:35; 11:55-12:55
Vacuum Pump Exhaust 11/6/14 09:10-10:10; 10:35-11:35; 11:55-12:55

Kraft Brownstock Washer #2 (EU 128-B)
Combined Vent 11/5M14 14:00-15:00; 15:10-16:10; 16:19-17:19

Kraft Brownstock Washer #3 (EU 128-C)
Combined Vent 11/5/14 09:55-10:55; 11:00-12:00; 12:5-13:05
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2.0 POLLUTANTS AND TEST METHODS

Bighorn Environmental conducted Methanol source tests on Georgia Pacific’s Brownstock
Washers using its source sampling equipment. After the samples were gathered, they
were sent to ACC for analysis. Chain of custody forms can be found in the Appendix.
Bighorn performed velocity traverses to calculate flow rates and convert analytical data to
emission concentrations and rates. Table 3 outlines the test methods Bighorn used.

TABLE 3. TEST METHODS

PARAMETER TEST METHODS

Velocity & Flow EPA Method 1, 1A & 2
Moisture ODEQ Method 4
Methanol NCASI CI/SG/PULP-94.03

When trying to obtain velocity readings on the #1 BSW combined vent, the flow readings
were "backward”, i.e. the flow was towards the BSW hood and away from the stack vent.
This was verified with both the pitot tube and also inserting a rag into the stack and
observing it "flutter” toward the BSW hood. Therefore no testing was conducted on this
source. These reverse flows were verified at the beginning, middle and end of each test.
An explanation by the engineer who designed the system outlining the reason for this can
be found in the Appendix.

Georgia Pacific petitioned EPA to use the NCASI Method in place of EPA Method 308 for
Methanol. EPA approved this deviation, and the associated letters can be found in the
Appendix.

Stack moisture was measured using ODEQ Method 4 and two measurements were taken
and recorded during each run.
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3.0 SOURCE SAMPLING EQUIPMENT

Figure 1 is a schematic of Bighoms Sampling Train used for the testing of Methanol.

FIGURE 1. NCASI METHANOL SAMPLING TRAIN
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4.0 RESULTS

Table 4 summarizes the results from the Brown Stock Washer Line testing.

Table 4. Brownstock Washers Emissions Resuits

Source MeOH Flow MeOH | Production | Emissions
(ppm) | (dscfm) | (ib/day) | (ODT/day) | (Ib/ODT)
Kraft Brownstock Washer #1 (EU 128-A)
Washer Hood Vent 0.00 0 0.00 =
Foam Breaker Vent 331.02 | 1,818 72.24
Vacuum Pump Exhaust | 29.52 1576 5.59 !
#1 BSW Sum | 77.83 386 |
Kraft Brownstock Washer #2 (EU 128-B)
Combined Vent 88.41 | 2576 | 27.17 n
#2 BSW Sum | 2747 352
Kraft Brownstock Washer #3 (EU 128-C)
Combined Vent 27423 799 26.50
#3 BSW Sum 26.50 399
Totals for #1, #2, #3 Brownstock Washers 131.50 1,137 0.116

Field data sheets, flow rate information, analytical data, calculated emissions data, and
calculations are contained in Appendices A-B. Appendix D contains Georgia Pacific’s
production data for this project.
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5.0 SUPPORTING DATA

Supporting data sheets are located in Appendix A while required support equipment
quality control records are in Appendix C.

6.0 QUALITY ASSURANCE

Bighorn's QA procedures follow EPA's Quality Assurance Handbook for Air Pollution
Measurement Systems, Vol. ill, Stationary Source Specific Methods September 1994
as revised and amended (#EPA/600/R-94/038c). Bighorn used EPA method specific
quality assurance procedures. The following July 1, 2013 40 CFR 60 sections were
referenced for this project:

Appendix A - Methods 1, 2, 4 and NCASI CI/SG/PULP-94.03

Bighorn Environmental is zealous in our commitment to thorough quality practices. We
conduct stringent quality assurance and quality control (QA and QC) procedures on all
reference CEMS and support equipment.

Bighorn employs the latest CAl and Advanced Pollution Incorporated (AP1) CEMS that
are considered state-of-the-art by environmental professionals. We've designed an
effective primary sample conditioner that works in concert with Horiba’s secondary
conditioners. Together, they provide dry, clean sample gas fo Bighorn's CEMS.

EPA Protocol No. 1 first order QA standards allow Bighorn to challenge equipment and
methods to ensure that data is valid for determining monitor accuracy and precision.
Before each test, Bighorn challenges its monitors and then entire system at the probe
which simulates actual sampling. QA standards introduced at the sample probe traverse
through all sample lines, conditioning chambers, and monitors to determine initial system
integrity or bias. Following each test, Bighorn conducts QA of the entire monitoring
system to determine final system bias and test calibration drift.

Bighorn's Mobile Air Emissions Laboratory contain two APC Model 1400 uninterruptible
power supplies (UPS) to complement our QA/QC commitment. These QC devices
continuously regulate and condition client-supplied 120 VAC power so Bighomn's
electronic analyzers receive a consistent clean 115 + 5 VAC signal. Chronic brownout
and over-voltage conditions are eliminated thereby reducing hardware failures and data
errors. Also, temporary power outages do not shut down our CEMS nor jeopardize data
quality because the UPS’ generate consistent pure sine wave signals for up to one hour
with their built in batteries.

Cross checks such as manual calculations of Bighorn's automated DAS computer
generated results allow test results verification. Bighorn files manufacturers’ accuracy
certificates and interference tables for CEMS, flow controllers, gases, etc. Additionally dry
gas meters, pitot tubes, thermocouples, gas dividers, etc. are certified as per EPA
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requirements and frequencies. Where EPA frequencies are not specified, Bighorn has
established those based on state regulatory criteria.

Thorough chain-of-custody procedures and documentation provide proof of our QA/QC
efforts. Relevant QA/QC documentation is included in this final report's Appendices for
results support and regulatory review.

Bighorn Environmental Air Quality, LLC Page 6



APPENDIX A
SUPPORTING DATA
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MeOH concentration

~= 00002

Georgia Pacific
#1 BSW Foam Breaker
11/6/2014 F
Total MeQH catch & DGM volume !
Run1 )
DGM Volume (1) 23902 (v T T N
Meter Y 1.006 T
DGM Temp (C) 15.2 T
Baro Pressure 29.81 I
DGM Volume (dscl) 24.448
Total MeOH catch (mirco g) 9070
MW of MeOH 32.04 Correction Factor 1
MeQOH (ppmvd) 278.36253 0
| i
Run 2 o
DGM Volume {I) 24.033 Lf ]
MeterY . 1.006 | T
DGM Temp (C} 16.4 |
Baro Pressure 29.81 a
DGM Volume (dscl) 24.39
Total MeOH catch (mirco g) 15300
MW of MeQH 32.04 Correction Factor 1 |
MeOH (ppmvd) 470.71489
Run3 -
DGM Volume (I) 24.013 T
Meter Y 1.006 T
DGM Temp (C) 16.9 T
Baro Pressure 29.81 -
DGM Volume (dsci) 24.33 ]
Total MeOH catch (mirco g) 7910
MW of MeOH 32.04 Correction Factor 1
MeOH (ppmvd) . 243.98001 T
Page 1



Georgia Pacific
#1 BSW Foam Breaker

Stack Gas Flow Rate Data and Calculations

6-Nov-14

Run #1
Barometric Pressure: 29.81

Stack Diametet or Dimensions (in.): 15.75

Cross Sectional Area (sq ft): 1.3529699

Pitot Tube Avg. Coeff.: 0.84

Traverse Velocity Head Stack Temperature

Point AP {in. H20) {(deg F) (deg R)
1 0.2 115 575
2 0.21 115 575
3 0.21 115 575
4 0.19 115 575
5 0.22 115 575
5 0.23 115 575
7 0.21 115 575
8 0.19 115 575
9 0.19 115 575
10 0.19 115 575
1 0.2 115 575
12 0.2 115 575
13 0.16 115 575
14 0.19 115 575
15 0.2 115 575
16 02 115 575

AVG. 115.00 575.00

wet bulb temp. (deg F): 115.00

stack vapor pressure: 2.9774087

%H20: 9.0894312

Molecular Density: 0.9001057

Molecular weight of dry gas:

Molecular weight of wet stack gas:
Stack gas velocity at stack conditions:
Stack gas flow rate at std. conditions:
Stack gas flow rate at stack conditions:

28.708 Ib/ib mole dry

-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06

02
17.7

Stack Static Pressure
(in. H20)

(in Hg.)

27.638332 Ib/lb mole wet
1606.34207 afpm
1789.45946 dscfm
2173.33249 acfm

4o

4

29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81

007
0

Sqrt AP

0.4472
0.4583
0.4583
0.4359
0.469
0.4796
0.4583
0.4359
0.4359
0.4359
0.4472
0.4472
04
0.4359
0.4472
0.4472
0.4462

N2
82.3

BOG3H3



Georgia Pacific

#1 BSW Foam Breaker

Stack Gas Flow Rate Data and Calculations
6-Nov-14

Run #2

Barometric Pressure; 29.81
Stack Diameter or Dimensions (in.):
Cross Sectional Area (sq fi):

15.75
1.3529699

Pitot Tube Avg. Coeff.; 0.84
Traverse  Velocity Head Stack Temperature
Point AP (in. H20) (deg F) (deg R)
1 0.2 116.5 576.5
2 0.2 116.5 576.5
3 0.2 116.5 576.5
4 0.23 116.5 576.5
5 0.21 116.5 576.5
6 0.24 116.5 576.5
7 0.22 116.5 576.5
8 0.22 116.5 576.5
9 0.23 116.5 576.5
10 0.23 116.5 576.5
11 0.25 116.5 576.5
12 0.23 116.5 576.5
13 0.22 116.5 576.5
14 0.19 116.5 576.5
15 0.16 116.5 576.5
16 0.18 116.5 576.5
AVG. 116.5 576.5
wet bulb temp. (deg F): 116.50
stack vapor pressure: 3.1091027
%H20: 10.431275
Molecular Density: 0.8956873

Molecular weight of dry gas:

Molecular weight of wet stack gas:
Stack gas velocity at stack conditions:
Stack gas flow rate at std. conditions:
Stack gas flow rate at stack conditions:

28.7032 Ib/ib mole dry

Hz0)
-0.06
-0.06
-0.06
-0.08
-0.08
-0.06
-0.08
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06

02
17.58

Stack Static Pressure

(in Hg.)
29.81
29.81
29.81
29.81
29.81
29.81
2981
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81

Ccoz
0

27.58672 Ib/lb mole wet

1663.27274 afpm
1838.98727 dscfm
2250.35798 acfm

Sqgrt *P

0.4472
0.4472
0.4472
0.4796
0.4583
0.4899
0.469
0.469
0.4796
0.4796
0.5
0.4796
0.469
0.4359
0.4
0.4243
0.461

N2
82.42



Georgia Pacific
#1 BSW Foam Breaker
Stack Gas Flow Rate Data and Calculations

6-Nov-14

Run #3

Barometric Pressure: 29.81

Stack Diameter or Dimensions (in.): 15.75

Cross Sectional Area (sq ft): 1.3529699

Pitot Tube Avg. Coeff.: 0.84

Traverse Velocity Head Stack Temperature Stack Static Pressure Sqrt P

Point AP (in. H20) {deg F) (deg R) (in. H20) (in Hg.)
1 0.19 114.5 5745 -0.07 29.80 0.4359
2 0.23 114.5 574.5 -0.07 29.80 0.4796
3 0.23 114.5 5745 -0.07 29.80 0.4796
4 0.23 114.5 5745 -0.07 29.80 0.4796
5 0.22 114.5 5745 -0.07 29.80 0.469
6 0.2 114.5 5745 -0.07 29.80 0.4472
7 0.2 114.5 5745 -0.07 29.80 0.4472
8 0.2 114.5 5745 -0.07 29.80 0.4472
9 0.18 114.5 5745 -0.07 29.80 0.4243
10 0.19 114.5 574.5 -0.07 29.80 0.4359
11 02 114.5 574.5 -0.07 29.80 0.4472
12 0.19 114.5 5745 -0.07 29.80 0.4359
13 0.19 114.5 5745 -0.07 29.80 0.4359
14 0.21 114.5 574.5 -0.07 29.80 0.4583
15 0.22 114.5 574.5 -0.07 29.80 0.469
16 0.22 114.5 574.5 -0.07 29.80 0.469

AVG. 114.5 5745 29.80 0.4538

wet bulb temp. (deg F): 114.00

stack vapor pressure: 2.8923602 Q2 co2 N2

%H20: 9.6873009 17.7 0 823

Molecular Density: 0.903127

Molecular weight of dry gas: 28.708 ib/lb mole dry

Molecular weight of wet stack gas: 27.670684 Ib/lb mole wet

Stack gas velocity at stack conditions: 1632.12459 afpm

Stack gas flow rate at std. conditions: 1825.82669 dscfm

Stack gas flow rate at stack conditions: 2208.21546 acfm

Average stack gas flow rate at standard conditions: 1818 dscfm

Average stack gas flow rate at stack conditions: 2211 acfm

Avg % Mois  10.04  Average Velocity 1633.91



CI/SG/PULP-94 02 Chilied Impinger/Silica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldehyde

Mill Name: (of--Tdlzd o Date: 11/ & [
'} City,State: ’ﬂ;\er) ({2 Sampler’s Name: H OWer

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone And Formaldehyde

Field Sampling Data Sheet

Soufce Name/Description: #7  From  Dreedeer

Run Number: -1

Start Time: ~__ (Jj0 Stop Time: _ Q¢ _
Ambient Temp at Start: 5L Ambient Temp at Stop: _5C
Barometric Pressure: 25 ©]

Leak Test
Time: >( Initial Measurement (in Hga): ¢ on Dt pg bubbles
Time: __ |2~ Final Measurement (in Hga): 7 yn  §jmm

Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 2 minutes.
Meets Criteria? Yes No
System Flow Rate Measurement
Average of 5 flow measurements for Pre-Sample FlowRate:
LS 2 9 3 Lo 4 ke 5 k] Avg._ 52 C
Average of 5 flow measurements for Post-Sample Flow Rate:
o 2. Je 3 lv 4 W 5 Ju  Avg O

I

v Overall Average Sample Flow Rate: (indicate units!)
Qe Avg:
Rotameter Readings QA/QC Measures
Time: Gzc  Flow: 3, 44% Train Spike Conducted? Yes .No
Time: (3¢ Flow: _¢.p¢D Duplicate Conducted? Yes No
Time: GH¢ _ Flow: [2.00™ Spiked Duplicate Made? Yes No
Time: G5C  Flow: | fevd Field Blank Made? Yes No
Time: {¢vC  Flow: j4.§ EH Field Spike Made? Yes No
Time: 1&1¢__ Flow: 2.3, G497~
Saniple Botdle Weight(s): _
Bottle 1: Initial Weight: Bottle 2: Initial Weight: _
Final Weight: Final Weight:
Notes/Comments '
Dl use) G Gewple ©oluwe coVeetivn
‘ ) D'/\J me MC'!' bu"’b
A R E=ar : ) /
g ¢ e B “j» Figure 2. Field Sampling Data Sheet \ 1E3 119

P)w %’7/ v HM\ " -“_5'

gust 1998

IR inb’
A

- 0085



(;IISG‘/PULP-94.b2, Chilled Impinger/Silica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldelryde

- . Field Sampling Data Sheet
Mill Name: (of-Tdedo Date: Vi{&lH
" City,State: Toledv, PR Sampler’s Name: ) omer

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Methy! Ethyl Ketone And Formaldehyde

Source Name/Description: #7  Frsw  Dresker

Run Number:

Start Time: _ic3s - ~ Stop Time: {135~

Ambient Temp at Start: SO Ambient Temp at Stop:. 52

Barometric Pressure: Z2¢] €1

Leak Test

Time:__ 13y Initial Measurement (in Hga): {} on DM, no bubbles

Time: Vi3 ¢ Final Measurement (in Hga): ¥ én Vown |, v by dbicg

Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 2 minutes.
o

System Flow Rate Measurement

Average of 5 flow measurements for Pre-Sample FlowRate:

Lke 2. &1 3 _fu 4 fr 543 avg  lbme

Average of 5 flow measurements for Post-Sample Flow Rate:

L. 1¢ 2. 4w  3]c 4_ L 51C Avg: O

Overall Average Sample Flow Rate: (indicate units!)

Avge
S
Rotameter Readings & QA/QC Measures
Time: jg4% _ Flow: _bgz2 Train Spike Conducted? Yes No
Time: g5 Flow: _¥.wig 4 Duplicate Conducted?  Yes No
Time: J\gs”  Flow: j2.pti Spiked Duplicate Made? Yes No
Time: |11 Flow: Jp.43a Field Blank Made? Yes No
Time: {125~ Flow: 20721 Field Spike Made? Yes No
Time: 3% Flow: 74,33
Samiple Bottle Weight(s): .
Bottle 1: Initial Weight: Bottle 2: Initiel Weight:
Final Weight: _ Final Weight: -
Notes/Comments o

Pem wse) an Sewple Ugiumg'_ C.u\\tc‘fi_vn

3 o3 ﬁ'—ﬁ,; Figure 2. Field Sampling Data Sheet | |} )7

B. o

2.0k - (1Nk
17 A 1998
Yz Ny Db B



CI/SG/PULP-94 02 Chilled Impinger/Silica Gel Tube Test Method at Pulp Mill Sources for
" Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaidehyde

NCASI Chilled Impzngen&lica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone And Formaldehyde

Field Sampling Data Sheet
Mill Name:__(sP-"Tdledu Date: 11| b [
T Clty,State ﬂ\ AC‘L E’R Sampler’s Name: )-— ONer
Source Name/Description: #7  Fron  Dredker
T Run Number: 35
Start Time: __ [/§5 Stop Time: 1255
Ambient Temp at Start: 5% Ambient Temp at Stop: ST \
Barometric Pressure: 729 ¢ |
Leak Test
Time:_ ]} & nitial Measurement (in Hga): ¢4 on Db, pg bubbles
Time: 1257 Final Measurement (in Hga): p e~ Db

159

i

Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 2 minutes.

System Flow Rate Measurement
0 Average of 5 flow measurements for Pre-Sample FlowRate:
OL L b 2 fzo3 b2 4 f3 5 k3 Ave_ b9

/{e Average of 5 flow measurements for Post-Sample Flow Rate:
L 1. v 2. ) 3. I 4. )¢ 5. 1¢ Avg: 1O

Y S Overall Average Sample Flow Rate: (indicate units!)

tre Avg
Rotameter Readings & 0A/OC Measures
Time: {tes__ Flow: 3.402 Train Spike Conducted? Yes No
Time: V2 Flow: 7,577 Duplicate Conducted? ~ Yes No
Time: (225 Flow: M‘H- Gy3 Spiked Duplicate Made? VYes ' No
Time: {235 Flow: ibewet Field Blank Made? Yes No
Time: {204 Flow: 2610272 Field Spike Made? Yes No
Time: 1255 Flow: _24.013
Sample Bottle Weight(s): |
Bottle 1: Initial Weight: . Bottle 2: Initial Weight:
Final Weight: Final Weight:
Notes/Comments T
DC"I"\ Ubed Q!C Sgﬂg\é vﬂlb\!\g Cg\\fc\fwn
_ =~ - Dy Btk YWer bulb
Q ‘T%’}k ﬁ'_l}"’ Figure 2. Field Sampling Data Sheet \ | 144 Nk
. 7. 15 (N5
. 17 £ 1998
v
Boa ¥ Pve, s Ty

-~ 00603



GAS VELOCITY AND VOLUMETRIC FLOW FORM

METHOD 2
Plant GP-Toledo|Location: Toledo, OR|Source: #1 Foam Breaker,
Date plMIH  —10#900| Operator: Homer Run No.: 182
Barometric Press. A A Reading Location: Lab Ambient Temp:
Elevation: 0|Elevation Corr.: 0|Cotr. Bar. Press.: 0
Avg. wet bulb % O2 % CO2:
temp (F)
Pitot tube ID #: 4' Stype|Pitot Cp: Last Calibration: _
Cyclonic Flow Check
Traverse Point # Velocity Head Stack Temp (F) Static Press. Vel. At 0 reference Anglle: Itoowget 0
1 L 20 See Merl] Tt o %)
2 2 [ G
3 WA [ 4
4 114 ¢ L
5 22 oL LY
6 . 23 ) H
7 <2 © o
ﬁ 8 L Y 1%
2 9 16 03 =3
10 14 183 5
11 WS ¢ ¢
12 12y o [
13 116 U Z-
14 14 O o
15 12 1, >,
16 2y o o
1 . 2% - 0
2 , 20
3 2y
N — 2
s 5 2
E 6 v ZH
7 i 22
8 LT
~ (0609




GAS VELOCITY AND VOLUMETRIC FLOW FORM

METHOD 2
Plant GP-Toledo|Location: Toledo, OR|Source: #1 Foam Breaker
Date )gf\H  _14eM906]Operator: Homer Run No.: 283
Barometric Press. 0O|Reading Location: Lab Ambient Temp: 0
Elevation: O|Elevation Corr.: 0|Corr. Bar. Press.: 0
g‘gp";’g Riib o %02 % CO2:
Pitot tube ID #: 4' Stype|Pitot Cp: 0|Last Calibration: 1/0/1900
Cyclonic Flow Check
Traverse Point # Velocity Head Stack Temp (F) Static Press. Vel. At 0 reference| Andletoget0
Flow
9 73
10 1 2
11 25
g 12 123
z 13 ;22
14 116
15 1 é
16 A8
1 . 14 —~1077
2 Z3
3 123
4 5
5 22
6 e
7 Ve
2 "
= 8 , 2w
z 9 8
10 L
11 v &0
12 t’l q
13 14
14 Va
15 121
16 -2

coygin




TRAVERSE POINT LOCATION WORKSHEET

METHOD 1
DATA STACK CROSS SECTION DIAGRAM
Plant: GP-Toledo  [Location: Toledo, OR
Source: o Vond Operator: Homer
Date Port Depth(in.}): 0.125
Stack Dia. (in.) 15.75| Stack Area (ft2): 1.35
Distance to disturbance:
Upstream(ft): Downstream(ft): See Diagram
# of traverse points required: 16
Trayerse % of Stack Dia. Stack Dia. % of Stack pia. Port Depth Taverse Point Location
point # X Stack Dia.
1 0.032 15.75 0.5 0.125 0.63
2 0.105 15.75 1.7 0.125 1.78
3 0.194 16.75 3.1 0.125 3.18
4 0.323 156.75 5.1 0.125 5.21
5 0.677 15.75 10.7 0.125 10.79
6 0.806 15.75 12.7 0.125 12.82
7 0.895 156.75 14.1 0.125 14.22
8 0.968 15.75 15.2 0.125 15.37
NOTES:

N NS
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MeOH concentration

Georgia Pacific
#1 BSW Vacuum Pump Exhaust
11/6/2014
Total MeOH catch & DGM volume '
Run 1 I
DGM Volume () 24.029 T
Meter Y 1.006 ]
DGM Temp (C) 13.2 1
Baro Pressure 29,81 T
DGM Volume (dscl) 24,657 '
Total MeOH catch (mirco g) 950.00
MW of MeCOH 32.04 Correction Factor 1
MeQOH (ppmvd) 28.909029
Run 2 T
DGM Volume (1) 2425 -
Meter Y 1.008
DGM Temp (C) 15.40 _
Baro Pressure 29.81 T
DGM Volume (dscl) 24693 o
Total MeOH catch (mirco g) 925.00
MW of MeOH 32.04 Correction Factor 1
MeQH (ppmvd) 28.106141 o
Run 3 T
DGM Volume (7 24,01
Meter Y 1.006 |
DGM Temp {C) 17.60 |
Baro Pressure 29.81 :
DGM Volume (dscl) 24.264 ]
Total MeOH catch (mirco g) 1 1020.00 |
MW of MeOH 32.04 Correction Factor ; 1
MeOH (ppmvd) 31.5413 -
Page 1
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Georgia Pacific
#1 BSW Vacuum Pump Exhaust

Stack Gas Flow Rate Data and Calculations

€6-Nov-14

Run #1
Barometric Pressure: 29.81
Stack Diameter or Dimensions (in.):

Cross Sectional Area (sq ft): 0.5454149

Pitot Tube Avg. Coeff.. 0.84

Traverse  Velocity Head Stack Temperature

Point AP (in. H20) (deg F (degR)
1 0.53 101.3 561.3
2 0.91 101.3 561.3
3 0.94 101.3 561.3
4 0.82 101.3 561.3
5 0.44 101.3 561.3
6 0.88 101.3 561.3
7 0.9 101.3 561.3
8 0.92 101.3 561.3

AVG, 101.30 561.30

wet buib temp. (deg F): 87.70

stack vapor pressure: 1.7836937

%H20: 5.8569194

Molecular Density: 0.9414308

Molecular weight of dry gas:

Molecular weight of wet stack gas:
Stack gas velocity at stack conditions:
Stack gas flow rate at std. conditions:
Stack gas flow rate at stack conditions:

Stack Static Pressure
(in. H2Q) (in Hg.)

29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81
29.81

OO0 O0OOOO

02 coz2
17.7 0

28.708 Ib/lb mole dry
28.080841 Ib/b mole wet

3116.8014 afpm
1499.90525 dscfm
1699.95002 acfm

Sqrt AP

0.728
0.9539
0.9695
0.9055
0.6633
0.9381
0.9487
0.9592
0.8833

N2
82.3

00614



Georgia Pacific
#1 BSW Vacuum Pump Exhaust
Stack Gas Flow Rate Data and Calculations

6-Nov-14

Run #2

Barometric Pressure: 29.81

Stack Diameter or Dimensions (in.): 10

Cross Sectional Area (sq ft): 0.5454149

Pitot Tube Avg. Coeff.: 0.84

Traverse Velocity Head Stack Temperature Stack Static Pressure Sqgrt AP

Point AP (in. H20) (deg F) (deg R) (in.H20) (inHg.)
1 0.62 102.5 562.5 0 29.81 0.7874
2 0.9 102.5 562.5 0 29.81 0.9487
3 0.92 102.5 562.5 0 29.81 0.9592
4 0.88 102.5 562.5 0 29.81 0.9381
5 0.9 102.5 562.5 0 29.81 0.9487
6 0.89 102.5 562.5 0 29.81 0.9434
7 0.91 102.5 562.5 0 29.81 0.9539
8 0.84 102.5 562.5 0 29.81 0.9165

AVG. 102.5 562.5 29.81 0.9245

wet bulb temp. (deg F); 100.60

stack vapor pressure: 1.9460891 0z co2 N2

%H20: 6.4617748 17.58 0 82.42

Moiecular Density: 0.9353823

Molecuiar weight of dry gas: 28.7032 Ib/lb mole dry

Molecular weight of wet stack gas: 28.011583 Ib/lb mole wet

Stack gas velocity at stack conditions: 3269.69571 afpm

Stack gas flow rate at std. conditions: 1560.03833 dscfm

Stack gas flow rate at stack conditions: 1783.34086 acfm



Georgia Pacific
#1 BSW Vacuum Pump Exhaust
Stack Gas Flow Rate Data and Calculations

B8-Nov-14

Run #3

Barometric Pressure: 29.81

Stack Diameter or Dimensions (in.): 10

Cross Sectional Area (sq ft): 0.5454149

Pitot Tube Avg. Coeff.. 0.84

Traverse Velocity Head Stack Temperature Stack Static Pressure Sqrt AP

Point AP (in. H20) {deg F) (deg R) (in. H20)  (inHg.)
1 0.84 102.5 562.5 0 29.81 0.9185
2 0.96 102.5 562.5 0 29.81 0.9798
3 1 102.5 562.5 0 29.81 1
4 1.1 102.5 562.5 0 29.81 1.0488
5 1 102.5 562.5 0 29.81 1
6 0.98 102.5 562.5 0 29.81 0.9798
7 0.98 102.5 562.5 0 29.81 0.9899
8 0.97 102.5 562.5 0 29.81 0.9849

AVG. 102.5 562.5 29.81 0.9875

wet bulb temp. (deg F): 99.50

stack vapor pressure: 1.8828898 02 coz2 N2

%H20: 6.2110657 17.7 0 82.3

Molecular Density: 0.9378893

Molecular weight of dry gas: 28.708 Ib/lb mole dry

Molecular weight of wet stack gas: 28.042919 Ib/lb mole wet

Stack gas velecity at stack conditions: 3490.50879 afpm

Stack gas flow rate at std. conditions: 1669.85646 dscfm

Stack gas flow rate at stack conditions: 1903.77561 acfm

Average stack gas flow rate at standard conditions; 1577 dscfm

Average stack gas flow rate at stack conditions: 1796 acfm

Avg % Mois 6.18 Average Velocity 3292.34

N
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CI/SG/PULP-94. 02 Chilled Impinger/Silica Gel Tube Test Method at Pulp Milt Sources for
Methanol, Acetorie, Acetaldehyde, Methyl Ethyl Ketone and Formsldehyde

NCASI Chilled Impinger/Silica Gel Tubi Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone And Formaldehyde
 Field Sampling Data Sheet
Mill Name:_ (sP-Tdedo Date: 11/ [, [ 14
City,State: Tole Avj [ Sampler’s Name; )—L'_*mer
Soutce Name/Description: #4 Z56/ — Voo fuwe
Run Number: /)
Start Time: _ 40O - Stop Time: IO/ (¢)
Ambient Temp at Start: SQ Ambient Temp at Stop: \
Barometric Pressure: 4 Z;g/f
Leak Test
{ Time: 05509 Initial Measurement (in Hga): Lulbbles
Time: _ W0I D\ Final Measurement (in Hga): e'f\ me’a bbb LS
Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 7 minutes.
Criterial
System Flow Rate Measurement
Average of 5 flow measurements for Pre-Sample FlowRate:
9 (0 Lz 212 3.4 4 ]H 5.4 Avg: L3 %
/f'e Average of 5 flow measurements for Post-Sample Flow te: \k
%ﬂﬂ/ Ljo 2 0 3. [0 4 D 125 Avg:
R Overall Average Sample Flow Rate: ( indicate umts!)
?A - Avg:
Rotameter Readings 0 cK QA/QC Measures .
Time: A0 Flow: 45 £ L. | Trein Spike Conducted? Yes No
Tlme ﬁ O Flow: 0 Duplicate Conducted? Yes p{;
e: QQ Flow: _JL: f-":t | Spiked Duplicate Made? Yes ~No
5(5 Flow: gé 3 Field Blank Made? Yes No
Tlme {OSO  Flow: Field Spike Made? Yes No
Time: _ | l!! Flow: Z_jjci)l"{
' Samiple Bottle Weight(s):
Bottle 1: Initial Weight: . Bottle 2: Initial Weight:
Final Weight: Final Weight:
Notes/Comments
Dem use) B Sewels Volugy Colleekivn
"Dy Buls | WeT i
Ao # g Figure 2. Field Sampling Data Sheet | (022 U5 £
? - ,WoLf ’?:; 8
fb_ e &2 /}.\‘0\)\4 17 . o3 Algust 1998
N P 42
_..,Da\
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U’SG/P".JLI’—Q-@ 02, Chil'ed Ju.ping.ar/Siiica 3el Tube Test Medhod at Puln Mill Sources for

3! L Meﬁmnnl Aceione, Auemldeﬁyde Methyl Ethy} Ketons and Formaldshyde
NCASI Chilled binpinger/Sitica'Gel Tube Tust Method At Puilp Miil Sources For
. Methemol, Acetone, dcetaldshvde, Matbyl Etiuyi Vetone And Formaidehyde
|  Field Sarnpling Data Sheet
Miil Nam: u?— Tdedo ___ pae 111 6TH
City,State: “Te ole Aoi R L Sample; s Name: :-} Opney
Soutce Neme/Description: B&UJ | 1~ Vocpwe Puwp
Rmﬂ‘hn;bcr s il S
Start Time: (038, - _ Stop Time: J [% '
Ambient Temp at Start: _G©_ Arobient Temp at Stop:
Barometric Pressurs: ’
Leak Test -
Time: . 16"‘) : - Initial Measurement (ic Hga)y: ¢ cn DEM bk bles
Time: l_{'_’s_?_—,___,__ Finsl Meastuzament {in Hga): Oaun el o ﬁy%
Leak Fserk Cm‘er ig= Miust vot Jose tacre than 1 m.c,h of Hg (vacuum) in 2 mirutes.
Megts, Ne.
S}astem Ww’ Rale Measurement | =Y
~Aerage of 5 ﬂow measprements for Pre—iaample FrowRate: \‘\ﬁ) 957
3, 3 5. . Avg: > ueed ol
Averr ge of 5 ﬂmv measurements for Post-baﬁprﬁfw Rate; 2 P |
l() il O 4_ (> S5 _7[_'7-5) Avg,
Overad Average Sample Flow Rate: (i icate wndts!)
_Avg
" Rotameter Readings DA/GC Measures T '
Tlme _[QEIS’ Flovs: lé(rf : Train Soike Conducted?  Yes No
e 0G5, Flow: Duglicate Conducted? Yes No
Tlme: H Q§ Flow: Spiked Duplicaie Made? Ves No
Time: || l% Flow: 5&;& : Field Blank Made? Yes No
Time: |15 Flow: _‘LO. ? Field Spike Made? Yes No
Tlme_lji Ilowté Ly
Sample Bottle Weighi(s):
Bottle 1: Initial Weight: . Bottle 2: Initial Weight:
Final Weight: ) Final Weighs:
Notes/Commenits — -
DC“T’\ Whey an Sewele 'u‘nlm;_. LoWhee¥ion
_ (),«1 Qutb wWet

R o T Y FHD Figure 2. Field Sampling Data Sheet %\ 10 1 ' ‘f 7
7‘ °, "
Ber fz | N g

17 '
Pﬁ‘\l'q Angust 1998
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CI/SG/PULP-94. 02 Chilled Impinger/Silica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldehyde

Field Sampling Data Sheet
Mill Name:_ (of - Tidedo Date: 1] 6 114
' City,State: Tolede, PR Sempler’s Name: | omer

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone And Formaldehyde

Source Name/Description: _#1 B5W- Vitiur Duwp.

Run Number: "4 o
Start Time: 1195 Stop Time: V&9 9

Ambient Temp at Start: j O Ambient Temp at Stop: 26
Barometric Pressure:

T oak T :
Time: “1'6.0 Initial Measurement (in Hga): (# ¢n D&M, wo bubbles

Time: __ U5 F Final Measurement (in Hga): _ N @zx«g i Coiad s
Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 2 minutes.

Meets Criteria? Ygs No
System Flow Rate Measurement
Average of 5 flow measurements for Pre-Sample FlowRate:
Ltz 213 318 4 & 5. & Ave_ 17k
Average of 5 flow measurements for Post-Sample Flow Rate:
1O 2 W 3. a4 s 5 (Oag s
Ovexéu Average Sample Flow Rate: (indicate units!)

Avg:
Rotameter Readings QA/QC Measures T
Time: \'LD? Flow: ! 0L Train Spike Conducted? Yes No
Time: L J _ Flow: _ Duplicate Conducted? Yes No
Time: 7, Flow: ; Spiked Duplicate Made? Yes ' No
Time: __ Flow: _ Field Blank Made? Yes No
Time: ]’L v Flow: w ’ f Field Spike Made? Yes No
Time: l, ) Flow: '-'l,O(
Samiple Bottle Weight(s): A
Bottle 1: Initial Weight: Bottle 2: Initial Weight:
Final Weight: Final Weight:

Notes/Comments
Pem used Qur G el Unlug_;ﬁCu“-#chn

- Dy Buib W er bulb

P) ﬂ"}}k ﬁ'\t l. Flgu:-ez F1e1d Samplngata Sheet | \ ’OZ— ' q&

=z [

BL/” ﬁ PW\ 102l 46.¢

G055



GAS VELOCITY AND VOLUMETRIC FLOW FORM

METHOD 2
Plant GP-ToledolLocation: Toledo, OR|Source: #1 Vacuum Pump
Date Operator: Homer Run No.: 1&28&3
Barometric Press. Reading Location: Lab Ambient Temp:
Elevation; O|Elevation Corr. 0|Cotr. Bar. Press.: 0
Avg. wet bulb % 02 o coz: a
temp (F) -
Pitot tube 1D #: 4' Stype|Pitot Cp: Last Calibration:
_ l/ N / ‘ Cyclonic Flow Check
Traverse Point # Velocity Head Stack Temp (F) Static Press. Vel. At O reference Anglle; Igawget 0
1 .53 ot T W, -, ) S
2 Al L 06 2-
3 A4 17 S
4 B2, ] N
5 .94 0 O
6 . Bb MY 3
7 40 17 3
8 AL ~O6 =S
1 6T 7% s~
2 10 L OF 3
I T [0 S
4 N ; // <
5 o - 0T =
6 ‘ﬁf q ' . (O 'Z <
7 91 ‘ 1 0C %
8 v 90( // TW' L{ - ~0|
1 N ' |
2 CIA
3 -0
4 I
5 [ O
6 ~1§
; g
8 N 7’

el oo oy Do P S B Ty

o
=
o
0.2

_



TRAVERSE POINT LOCATION WORKSHEET

METHOD 1
DATA STACK CROSS SECTION DIAGRAM
Plant: GP-Toledo Location: Toledo, OR
Source: #1 BSW Vacuum Pump| Operator: Homer
Date Port Depth(in.): 0.125
Stack Dia. (in.) 10|Stack Area (ft2): 0.55
Distance to disturbance:
Upstream(ft): Downstream(ft): See Diagram
# of traverse points required: 8
T;i‘i’;’;e % of Stack Dia. |  Stack Dia. °/°x°;t‘°:;f'5i[:_a' Port Depth Taverse Point Location
1 0.067 10 0.7 0.125 0.80
2 0.25 10 2.5 0.125 2.63
3 0.75 10 7.5 0.125 7.63
4 0.854 10 8.5 0.125 8.67
NOTES:

L3621
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MeOH concentration

Georgia Pacific
Kraft BSW #2 Combined Vent e
11/5/2014 [
Total MeQOH catch & DGM volume ___': :;’
Run 1 —
DGM Volume {I) 24.007 C
Meter Y 1.01
DGM Temp (C) 254
Baro Pressure 29.76 |
DGM Volume (dscl) 23.68 ‘
Total MeOH catch (mirco g) 3740
MW of MeOH 32.04 Correction Factor 1
MeOH (ppmvd) 1184988, | T
; N
Run 2 -
DGM Volume {I) 24.051 -
Meter Y 1.01 o
DGM Temp (C) 24,7 -
Baro Pressure 29.76 T
DGM Volume (dscl) 2378 | 0 T
Total MeOH catch (mirco g) 2940
MW of MeOH 32.04 Carrection Factor 1
MeOH (ppmvd) 92.762971
Run 3
DGM Volume (1) 24.126
Meter Y 1.01
DGM Temp (C) 24
Baro Pressure 29.76
DGM Volume (dscl) 23.91
Total MeOH catch (mirco g) 1720
MW of MeOH ; 32.04 Correction Factor 1
MeOH {ppmvd) | 53.973576 R
Page 1
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Georgia Pacific

Kraft BSW #2 Combined Vent
Stack Gas Flow Rate Data and Calculations
5-Nov-14
Run #1
Barometric Pressure: 29.76
Stack Diameter or Dimensions (in.): 16
Cross Sectional Area (sq ft): 1.3962622
Pitot Tube Avg. Coeff. 0.84
Traverse Velocity Head Stack Temperature Stack Static Pressure Sqrt AP
Point AP (in. H20) {deg F) (deg R) (in. H20)  (in Hg.)
1 0.5 130.1 590.1 -0.74 29.71 0.7071
2 0.52 1301 590.1 -0.74 29.71 0.7211
3 0.53 130.1 580.1 -0.74 29.71 0.728
4 0.29 130.1 590.1 -0.74 29.71 0.5385
5 0.31 130.1 590.1 -0.74 29.71 0.5568
6 0.38 130.1 590.1 -0.74 29.71 0.6164
7 04 130.1 590.1 -0.74 29.71 0.6325
8 0.34 130.1 590.1 -0.74 29.71 0.5831
9 0.38 130.1 5801 -0.74 29.71 0.6164
10 0.41 130.1 590.1 -0.74 29.71 0.6403
11 0.35 130.1 590.1 -0.74 29.71 0.5916
12 0.27 1301 530.1 -0.74 29.71 0.5196
13 0.51 130.1 590.1 -0.74 29.71 0.7141
14 0.55 130.1 590.1 -0.74 29.71 0.7416
15 0.44 130.1 590.1 -0.74 29.71 0.6633
16 0.53 130.1 590.1 -0.74 29.71 0.728
AVG. 130.10 590.10 29.71 0.6437
wet bulb temp. (deg F): 125.60
stack vapor pressure: 4.0208647 02 coz N2
%H20: 13.388152 19.49 0 80.51
Molecular Density: 0.8661185
Molecular weight of dry gas: 28.7796 1b/lb moale dry
Molecutar weight of wet stack gas: 27.338411 ib/lb mole wet
Stack gas velocity at stack conditions: 2364.43494 afpm
Stack gas flow rate at std. conditions: 2540.13345 dscfm
Stack gas flow rate at stack conditions: 3301.37118 acfm



Georgia Pacific
Kraft BSW #2 Combined Vent
Stack Gas Flow Rate Data and Calculations

5-Nov-14
Run #2
Barometric Pressure: 29.76
Stack Diameter or Dimensions (in.): 16
Cross Sectional Area (sq ft): 1.3962622
Pitot Tube Avg. Coeff.: 0.84
Traverse Velocity Head Stack Temperature Stack Static Pressure Sgrt *P
Point AP (in. H20) {deg F) {(degR) (in. H2O0)  (inHg.)
1 0.51 128.6 588.6 -0.77 29.70 0.7141
2 0.54 128.6 588.6 0.77 29.70 0.7348
3 0.55 128.6 588.6 -0.77 29.70 0.7416
4 0.31 128.6 588.6 -0.77 29.70 0.5568
5 0.31 128.6 588.6 -0.77 29.70 0.5568
6 0.33 128.86 588.6 -0.77 29.70 0.5745
7 0.41 128.6 588.6 -0.77 29.70 0.6403
8 0.36 128.6 588.6 -0.77 29.70 06
9 0.51 128.6 588.6 -0.77 29.70 0.7141
10 0.5 128.6 588.6 -0.77 29.70 0.7071
1 0.5 128.6 588.6 -0.77 29.70 0.7071
12 0.36 128.6 588.6 -0.77 29.70 086
13 025 128.6 588.6 -0.77 29.70 0.5
14 0.39 128.6 588.6 -0.77 29.70 0.6245
15 0.46 128.6 588.6 0.77 29.70 0.6782
16 0.47 128.6 588.6 -0.77 29.70 0.6856
AVG, 128.6 588.6 29.70 0.646
wet bulb temp. (deg F): 124.70
stack vapor pressure: 3.9216231 02 co2 N2
%H20: 13.074289 19.22 0 80.78
Molecular Density: 0.8692571
Molecular weight of dry gas: 28.7688 Ib/lb mole dry
Molecular weight of wet stack gas: 27.360856 Ib/lb mole wet
Stack gas velocity at stack conditions: 2368.94023 afpm
Stack gas flow rate at std. conditions: 2560.51501 dscfm
Stack gas flow rate at stack conditions: 3307.66174 acfm
S H 11



Georgia Pacific

Kraft BSW #2 Combined Vent
Stack Gas Flow Rate Data and Calculations
5-Nov-14
Run#3
Barometric Pressure: 29.76
Stack Diameter or Dimensions (in.): 16
Cross Sectional Area (sq ft): 1.3962622
Pitot Tube Avg. Coeff.: 0.84
Traverse  Velocity Head Stack Temperature Stack Static Pressure Sqrt AP
Point AP (in. H2O)} (deg F) (deg R) (in. H20)  (in Hg.)
1 0.47 130.1 590.1 -0.79 29.70 0.6856
2 0.37 130.1 590.1 -0.79 29.70 0.6083
3 0.4 130.1 5901 -0.79 29.70 0.6325
4 0.41 1301 590.1 -0.79 29.70 0.6403
5 0.42 1301 590.1 -0.79 29.70 0.6481
8 0.36 130.1 590.1 -0.79 29.70 0.6
7 0.51 130.1 590.1 -0.79 29.70 0.7141
8 0.62 1301 590.1 -0.79 29.70 0.7874
9 0.49 130.1 590.1 -0.79 28.70 0.7
10 05 1301 590.1 -0.79 29.70 0.7071
11 0.41 1301 590.1 -0.79 29.70 0.6403
12 0.36 130.1 590.1 -0.79 29.70 0.8
13 0.4 130.1 590.1 -0.79 29.70 0.6325
14 0.32 130.1 590.1 -0.79 29.70 0.5657
15 0.48 130.1 590.1 -0.79 29.70 0.6928
18 0.58 130.1 590.1 -0.79 29.70 0.7616
AVG. 13041 590.1 28.70 0.6635
wet bulb temp. (deg F): 124.70
stack vapor pressure: 3.9216231 02 Cco2 N2
%H20: 13.025587 19.26 0 80.74
Molecular Density: 0.8697441
Molecular weight of dry gas: 28.7704 1b/lb mole dry
Molecular weight of wet stack gas: 27.367492 Ibflb mole wet
Stack gas velocity at stack conditions: 2436.11765 afpm
Stack gas flow rate at std. conditions: 2627.77316 dscfm
Stack gas flow rate at stack conditions: 3401.45904 acfm
Average stack gas flow rate at standard conditions: 2576 dscfm
Average stack gas flow rate at stack conditions: 3337 acfm

Avg % Mois  13.16  Average Velocity 2389.83



CI/SG/PULP-94.02, Chilied Impinger/Silica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldehyde

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Meth 7! Ethyl Ketone And Formaldehyde

Field Sampling Data Sheet
Mill Name:_(5P-~Tied o Date: _11[5°11
City,State: “Tole éu} A LA Sampler’s Name: 14 omer

Source Name/Description:  A5¢/ UV ent 2.

Run Number: /

Start Time: [5G 0© Stop Time: / St cO

Ambient Temp at Start: €0 Ambient Temp at Stop: (S ¢ )
Barometric Pressure: 2% 26

Leak Test

Time: /356 Initial Measurement (in Hga): ¢ on Db, ypg bubbles
Time: i 50/ Final Measurement (in Hga) 1 COn LM Ao ‘%é@_f)

Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in’2 minutes.
Meets Criteria? Yes No

System Flow Rate Measurement

Average of 5 flow measurements for Pre-Sgmple FlowRate:

DD 1 4 2 26 3. 78 5560  Avg THMC
2 Average of 5 flow measurements for Post-S%Tple Flow Rate:
o /0 2140 34 4 U 5[,y Ay 10

?(.;5'7"‘“({/ Overall Average Sample Flow Rate: (indicate units!)
Avg:
Rotametz/r Readings _@ QA/QC Measures
Time: /Y /0 Flow: 399/ Train Spike Conducted?  Yes No
Time: [? 2o Flow: /. ‘ Duplicate Conducted? Yes No
Time: 43S Flow: [2_ok¢f Spiked Duplicate Made? Yes No
Time: | 942 Flow: £,97.3 Field Blank Made? Yes No
Time: / ¢SS Flow: (9812 Field Spike Made? Yes No
Time: [ JOOFlow: 2.¥. 07 7
Sample Bottle Weight(s):
Bottle 1: Initial Weight: Bottle 2: Initial Weight:
Final Weight: Final Weight:
Notes/Comments A
Pem Whed Qg Sewele Volume CoWecdion
¢ Dy Bls wer bulb
A o¥Ne 2 / Figure 2. Field Sampling Data Sheet | 7 =/ 127>4
292 2.5 g/
17 Adgust 1998
\.0\
@L?C %—1_ YZ qu 1 3a0) I2£.6

- §9827



CI/SG/PULP-94.02, Chilled Impinger/Sifica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldehyde

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone And Formaldehyde

Field Sampling Data Sheet

Mill Name: (o -Tdedou Date: 11/5 ]I
City,State: “Tele Ao, R Sampler’s Name: -} omer

Source Name/Description: 35S ¢ /€1t

Run Number: 72—

Start Time: /5 /O . Stop Time: /{ /0

Ambient Temp at Start:  £'¢ Ambient Temp at Stop: &€&

Barometric Pressure; 2.9 =&

Leak Test

Time: [SOS Initial Measurement (in Hga): ¢/ on DM vy bukbles
Time: /£ 12 Final Measurement (in Hga):.@c;g pnt m no é 6’.{1 byes

Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 2 minutes.
__Meets Criteria? Yes No

System Flow Rate Measurement
O (, A0 Average of 5 flow measurements for Pre-Sample FlowRate:

g 128 2 7€ 326 4.7¢ 5 )6 aw_ZHTc
£ Awv of 5 flow measurements for Post-Sample Flow Rate:
Af(/ 1.(73B 2. (0 3 () 4. /0O 5. /O Avg: ) Q

stt)vﬂf Overall Average Sample Flow Rate: (indicate units!)

Avg:
Rotameter Readings QA/OC Measures
Time: 75?—0 Flow: 4./37 Train Spike Conducted? Yes No
ime: £ 536 Flow: F.007 Duplicate Conducted?  Yes No
Time: _____SS’-G Flow: _mg Splked Duplicate Made? Yes No
Time: 45°S® _ Flow: /€. /S 7 Field Blank Made? Yes No
Time: & ©O_ Flow: 20.29% Field Spike Made? Yes No
Time: € &3 Flow: 24 O 57/
Sample Bottle Weight(s):
Bottle 1: Initial Weight: Bottle 2: Initial Weight:
Final Weight: Final Weight:

Notes/Comments

DEm use) Qac Sewng¥e Vplume CoVhee ¥ivn

Df\’ Bulh Wer by th

cr
P) ¢ '}Mﬁ ﬁ’% 5 Figure 2. Field Sampling Data Sheet / 229 / 8'3 g

Rer M R i



CI/SG/PULP-94.02, Chilled Impirget/Silica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldehyde

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Aceialdehyde, Methyl Ethyl Ketone And Formaldehyde

Field Sampling Data Sheet

Mill Name:_(of--Tile d o Date: || [£ |14
City,State: “Tole Av AT Sampler’s Name: )—} Oner

Source Name/Description: B8Sw Vel 4 2~

Run Number: 2
Start Time: | € 2.8 Stop Time: / 7 2.0

Ambient Temp at Start: __ 5 Ambient Temp at Stop: __ S &
Barometric Pressure: 2 9. 76

Leak Test
Time: € / S Initial Measurement (in Hga): {# on Qb pg bubbles ;
Time: _J 7 >-S Final Measurement (in Hga): f,(;é L éj/g 9

Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuium) in 2 minutes.
Meets Criterja? Yes No

System Flow Rate Measurement

Average of 5 flow measurements for Pre-Sample FlowRate:

O (jﬂ-\ 1. 7 2. ¢ 3.7€ 492 5. 7€ Avg. 240

/{e Averagg of 5 flow measurements for Post-Sample Flow Rate:
o 1L I10 2 [o 3 /) atd 5| avg 10O
?Zﬁ,\,«'ff Overall Average Sample Flow Rate: (indicate units!)

_ Avg:
Rotameter Readings © 0A/0C Measures T
ime: /& 3¢ Flow: 3. $59 Train Spike Conducted? Yes No
Tnne lg g Flow: Z 23-6 Duplicate Conducted? Yes No
Time:£. € 5& Flow:#: .9/ = Spiked Duplicate Made? Yes No
Time/ 2 Flow: 16- /09 7 Field Blank Made? Yes No
Time:/2/0 _ Flow:20.050 ¢ | Field Spike Made? Yes No
Time: /7 20O Flow: ;,.4 Y, SO
Sample Bottle Weight(s):
Bottle 1: Initial Weight: Bottle 2: Initial Weight:
Fina] Weight: Final Weight:
Notes/Comments
Pem use) Qv-’ Sewete Volume CoVleekivn
A BM‘L et 47:.-“5
Bedne 2L y %“—f§¥§aa 3 ¥
R4 3 Figure 2 Field Sampling Data Sheet \ oA, leo

17 Agust 1998
{)) (ke %—L Py I3y, 12607
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GAS VELOCITY AND VOLUMETRIC FLOW FORM

METHOD 2
Plant GP-Toledo|Location: Toledo, OR|Source: Combined Vent
Date ” =S -1 Operator: Homer Run No.: 18&2
Barometric Press. Q‘\ . -7(o Reading Location; Lab Ambient Temp: 55 .
Elevation: 0|Elevation Corr.: O|Corr. Bar. Press.: 0
g"nﬁp"zﬁ; bulb—193.¢ % 02 % CO2:
Pitot tube ID #: 4' Stype|Pitot Cp: 0.84|Last Caﬂlzration:
Traverse Point # Velocity Head Stack Temp (F) Static Press oo FIOWA?}hT: |t( t 0
" | Vel. At 0 reference g Flc;)wge
1 .50 131 - M 0 0
2 52 0 O
3 53 0 @
4 .29 D) Q
5 3 IS 5
6 .38 ) O
_ 7 HO 0 O
x 8 34 0 o)
T 9 .38 0 O
10 Ul .09 3
11 .35 , 06 s
12 2] 0 ¢
13 .S\ﬁ 0 (0]
14 .55 Q 0
15 H O O
16 55 0 0
1 Sl {22.4 ~.272
2 S
3 .55
4 3|
E 5 3
z 6 .33
7 M
8 3L
QTN
RW\ 7" W\ T Da . D:;\ 2A-L \ ':;3“ /RUL\ |
Oy Y2 \ 0. LWk 1233 - o 1B AI2H L
\i\)& 3% ' % 1204 ‘233



GAS VELOCITY AND VOLUMETRIC FLOW FORM

METHOD 2
Ezar |
Plant GP-Toledo|Location: Toledo, OR|Source: Combined Vent
Date I -5-1H +0r1900[Operator: Homer Run No.: 2&3
Barometric Press. ‘2. )&~ 2|Reading Location: Lab Ambient Temp: 55 0
Elevation: O}Elevation Corr.: 0|Corr. Bar. Press.: 0
g‘ﬁp"z’g ol o %02 % CO2:
Pitot tube ID #: 4' Stype|Pitot Cp: 0.84|Last Calilzration: e
Cyclonic Flow Check
Traverse Point # Velocity Head Stack Temp (F) Static Press. Vel. At 0 reference Angle to get 0
Flow
9 =1
10 S0
N 1 .50
x 12 36
® 13 2S
14 A
15 AL
16 A7
1 U 130 - A
2 .87
3 -40
4 H|
5 M2
6 36
" 7 51
s 8 L
z 9 44
10 SO
11 Al
12 36
13 M0
14 .52
15 MY
16 .S%
- 3031



TRAVERSE POINT LOCATION WORKSHEET

METHOD 1
DATA STACK CROSS SECTION DIAGRAM
Plant: GP-Toledo Location: Toledo, OR
FZ BSVY COMBINed
Source: vent| Operator: Homer
Date Port Depth(in.); 15
Stack Dia. (in.) 16)|Stack Area (ft2): 1.40
Distance to disturbance:
Upstream(ft): Downstream(ft): See Diagram
# of traverse points required: 16
T;i‘i';r;e % of Stack Dia. Stack Dia. %xogtzt:f IE)iE:?' Port Depth Taverse Point Location
1 0.032 16 0.5 1.5 2.01
2 0.105 16 1.7 1.5 3.18
3 0.194 16 3.1 1.5 4.60
4 0.323 16 5.2 1.5 6.67
5 0.677 16 10.8 1.5 12.33
6 0.806 16 12.9 1.5 14.40
7 0.895 16 14.3 1.5 15.82
8 0.968 16 15.5 1.5 16.99
NOTES:

-
Cw.-'

0632




| ebed

BEEE ove/00 | 95600 | G2/¥0°0 ] :1aoial
1206792 lELL6'8Z | 9SZvllE | 6¥2S8'8l rAepyq|
. 9zvolh vOPOZL | l9geel | 2698L0 - T
{SUC[IIPUOD pJEpUE)S e sUoissig HOSM
| 0086E | O0O'66E 0066€ | 00666 | Aep/La0
uononpold dind
[ 88 888 129  wypsp
vLLL 26zl 9zzl G99 ‘ugoe
I :MO|4 HoBlS
ZEET VLT ZELL'ELE G¥05'862 6180°L52 {wdd) HOs W
SO'€L-G0'ZL | 00:2L-00:L1 GG'01-G5:60
abesany S uny it uny Li uny
JUSA PaUKIWOY £# MSH IHEY

|-nON-G
| g B suonenole) sojey suolssiwg
B JUBA pauquiod € MST ey
olyed eibloan

31vd NOISSING

!
()

-

s
2



MeOH concentration

Georgia Pacific

Karft BSW #3 Combined Vent

11/5/2014

Total MeOH catch & DGM volume

{
Run 1 7
DGM Volume (I) 23.995
Meter Y 1.01 ‘
DGM Temp (C) 21.7 ;
Baro Pressure 29.76 ;
DGM Volume (dscl) 23.97
Total MeOH catch (mirco g) 8020
MW of MeOH 32.04 Correction Factor 1
MeOH (ppmvd) 251.08188 B
Run 2 : -
DGM Volume (I} 24.036 | ! T
Meter Y 1.01 [
DGM Temp (C) .8 T
Baro Pressure 29.76 T
DGM Volume (dscl) 23.68
Total MeOH catch (mirco g) 9420
MW of MeGH 32.04 Correction Factor 1
MeOH (ppmvd) 298.50453 ]
“Run3 T
DGM Volume () 23.988
Meter Y 1.01
DGM Temp (C) 276
Baro Pressure 29.76
DGM Volume (dscl) 23.49
Total MeCOH catch (mirco g) 8550
MW of MeOH 32.04 Correction Factor 1
MeOH (ppmvd) 273.11318 T
Page 1
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Georgia Pacific
Karft BSW #3 Combined Vent
Stack Gas Flow Rate Data and Calculations

5-Nov-14
Run #1
Barometric Pressure: 28.76
Stack Diameter or Dimensions (in.): 16
Cross Sectional Area (sq ft): 1.3962622
Pitot Tube Avg. Coeff.: 0.84
Traverse Velocity Head Stack Temperature Stack Static Pressure Sqgrt AP
Point AP (in. H20) (deg F) (deg R) (in.H20}  (inHg.)
1 0.06 141.6 60186 -0.01 29.76 0.2449
2 0.08 141.6 6016 -0.01 29.76 0.2449
3 0.04 141.6 601.6 -0.01 29.76 0.2
4 0.03 141.6 601.6 -0.01 29.76 0.1732
5 0.04 141.6 601.6 -0.01 29.76 0.2
6 0.02 141.6 601.6 -0.01 29.76 0.1414
7 0.02 141.6 601.6 -0.01 29.76 0.1414
8 0.01 141.6 601.6 -0.01 29.76 0.1
9 0.01 141.6 601.6 -0.01 29.76 0.1
10 0.01 141.8 601.6 -0.01 29.76 0.1
11 0.01 141.6 601.6 -0.01 29.76 0.1
12 0.02 141.6 601.6 -0.01 29.78 0.1414
13 0.03 141.6 601.6 -0.01 29.78 0.1732
14 0.03 141.6 601.6 -0.01 29.76 0.1732
15 0.03 141.6 801.6 -0.01 29.76 0.1732
16 0.08 141.6 601.6 -0.01 29.76 0.2449
AVG. 141.60 601.60 2976 0.1857
wet bulb temp. (deg F): 134.60
stack vapor pressure: 5.1325697 0z co2 N2
%H20: 17.026291 9.98 0 90.02
Molecular Density: 0.8297371
Molecular weight of dry gas: 28.6624 Ib/lb mole dry
Molecular weight of wet stack gas: 26.846989 Ib/lb mole wet
Stack gas velocity at stack conditions: 619.774873 afpm
Stack gas flow rate at std. conditions: 626.798805 dscfm
Stack gas flow rate at stack conditions: 865.368242 acfm
2

g}
L
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Georgia Pacific

Karft BSW #3 Combined Vent

Stack Gas Flow Rate Data and Calculations

5-Nov-14

Run #2

Barometric Pressure: 29.76

Stack Diameter or Dimensions {in.): 16

Cross Sectional Area (sq ft): 1.3962622

Pitot Tube Avg. Coeff.: 0.84

Traverse  Velocity Head Stack Temperature Stack Static Pressure Sart AP

Point AP (in. H20) (deg F) {deg R) (in. H20)  (in Hg.)
1 0.1 1416 601.6 -0.01 29.76 0.3162
2 0.07 141.6 601.6 -0.01 29.78 0.2646
3 0.04 141.6 601.6 -0.M 29.76 02
4 0.05 141.6 601.6 -0.01 20.76 0.2236
5 0.06 141.6 601.6 -0.01 29.76 0.2449
6 0.08 141.6 601.6 -0.01 29.76 0.2828
7 0.01 141.6 601.6 -0.01 29.78 0.1
8 0.01 141.6 601.6 -0.01 29.78 0.1
9 0.06 1418 601.6 -0.01 29.76 0.2449
10 0.07 141.6 601.6 0.0 2076 0.26486
1" 0.08 141.6 601.6 -0.01 29.76 0.2828
12 0.05 141.6 601.6 -0.01 29.76 0.2236
13 0.06 141.6 601.6 -0.01 29.76 0.2449
14 0.07 141.6 601.6 -0.01 29.76 0.2646
15 0.04 1416 601.6 -0.01 29.76 0.2
16 0.08 141.6 601.6 o.M 29.76 0.2828

AVG. 141.6 601.6 29.78 0.2338

wet bulb temp. (deg F): 134.80

stack vapor pressure: 5.1325697 02 coz2 N2

SoH20: - 17.026291 10.01 0 89.99

Molecular Density: 0.8297371

Molecular weight of dry gas: 28.4004 Ibflb mole dry

Molecular weight of wet stack gas: 26.629598 Ib/lb mole wet

Stack gas velocity at stack conditions: 877.751734 afpm

Stack gas flow rate at std. conditions: 887.699326 dscfm

Stack gas flow rate at stack conditions: 1225.57159 acfm

3 . B0635



Georgia Pacific

Karft BSW #3 Combined Vent

Stack Gas Flow Rate Data and Calculations

5-Nov-14

Run #3

Barometric Pressure: 29.76

Stack Diameter or Dimensions (in.): 16

Cross Sectional Area (sq fi): 1.3962622

Pitot Tube Avg. Coeff.; 0.84

Traverse Velocity Head Stack Temperature Stack Static Pressure Sqrt AP

Point AP (in. H20) {deg F) {deg R) (in. H2O)  (in Hg.)
1 0.08 140.6 600.6 -0.01 29.76 0.2828
2 0.08 140.6 600.6 -0.01 29.76 0.2449
3 0.05 140.6 600.6 -0.01 29.76 0.2236
4 0.06 140.6 600.6 -0.01 29.76 0.2449
5 0.05 140.6 600.6 -0.01 29.76 0.2236
6 0.04 140.6 600.6 -0.01 29.78 0.2
7 0.04 140.6 600.6 -0.01 29.76 02
8 0.04 140.6 600.6 -0.01 29.76 0.2
9 0.06 140.6 600.8 -0.01 29.76 0.2449
10 0.04 140.6 600.6 -0.01 29.76 0.2
11 0.05 140.6 600.8 -0.01 29.76 0.2236
12 0.08 140.6 600.6 -0.01 29.76 0.2828
13 0.08 140.6 600.6 -0.01 29.76 0.2828
14 0.06 140.6 600.6 -0.01 29.76 0.2449
15 0.07 140.6 600.6 -0.01 29.76 0.2646
16 0.06 140.6 600.6 -0.01 29.76 0.2449

AVG. 140.6 600.6 29.76 0.238

wet bulb temp. (deg F): 139.00

stack vapor pressure: 5.7601395 02 co2 N2

%H20: 19.308524 10.03 0 89.97

Molecular Density: 0.8069348

Molecular weight of dry gas: 28.4012 Ib/lb mole dry

Molecular weight of wet stack gas: 26.39309 Ib/lb mole wet

Stack gas velocity at stack conditions: 896.987301 afpm

Stack gas flow rate at std. conditions: 883.6891965 dscfm

Stack gas flow rate at stack conditions: 1252.42948 acfm

Average stack gas flow rate at standard conditions: 799 dscfm

Average stack gas flow rate at stack conditions: 1114 acfm

Avg % Mois  17.79  Average Velocity 798.17

a = (8037



CI/SG/PULP-94.02, Chilled Impinger/Silica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldehyde

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehvde, Methyl Ethyl Ketone And Formaldehyde

Field Sampling Data Sheet
Mill Name: (of-Tdedu Date: 11{& |14
City,State: Tole Ao’i (7L Sampler’s Name: H Oner

Source Name/Description: £ S i V€4 7 3

Run Number: [ ,

Start Time: J?55" Stop Time: ( 05 (3/
Ambient Temp at Start: _§ 7% Ambient Temp at Stop: £ <%~
Barometric Pressure: 2.F. 70 <
Leak Test

Time: 795 Initial Measurement (in Hga): {} on Qb o bubbles

Time: /05 S Final Measurement (in Hga): 2 gn_/) 6/, o 8 LM@S
Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 2 minutes.

Meets Criteria? Yes No
System Flow Rate Measurement

Average of 5 flow measurements for Pre-Sample FlowRate:

9%"“ k o= fszﬁ C'z_s. 7/1" ;L Sampl 21 6t e f’%‘) i
L verage o ow measurements for Post-dSampie rlow e <
/H,EV 1. foy 2 /d 3. /( 4 (O 5. /( Avg: : /0

n LSV Overall Average Sample Flow Rate: (indicate units!)
?"a Avg:
Rotameter Readings @ QA/QC Measures
Time: /7 95 Flow: M q Train Spike Conducted? Yes No
Time: 7/ S Flow: ¥ od{ Duplicate Conducted? Yes No
Time: f>2-5 Flow: /7. 0 2. }Spiked Duplicate Made? Yes No
Time: f» 5 Flow: /£ .03 Field Blank Made? Yes No
Time: ; -+ Flow: .2 0} 7 Field Spike Made? Yes No
Time: ;¢ S SFlow: 2~ 579 5
Sample Bottle Weight(s):
Bottle 1: Initial Weight: Bottle 2: Initial Weight:
Final Weight: Final Weight:

Notes/Comments
Dém Ubed Qnr Gl Voluwe (gﬂ\#ckm-\

Dry Bl W eT bulb

Ao B / Figure 2. Field Sampling Data Sheet W, dﬁz /15
21 NT o

Box #1 Yol - oosas  Wvm T




CI/SG/PULP-%94.02, Chilled Impinger/Silica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldehyde

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone And Formaldehyde

Field Sampling Data Sheet
Mill Name: (P -Tiedo Date: )1/5[1H
City,State: ’ﬁ\ea\u, id £8 Sampler’s Name: )-Lomer

Source Name/Descnptlon LS LN &5

Run Number: 22—
Start Time: // O © Stop Time: /2 (’)d

Ambient Temp at Start: _S<7 Ambient Temp at Stop: <SOO
Barometric Pressure: 27 7-6

" Leak Test | c_D/
Time: { 'S Initial Measurement (in Hga): {4 on Dbm. pg bokbles
Time: { 2.QO] Final Measurement (in Hga): &on £€m, pd V2 /L)
Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 2 minutes.

Meets Criterjia? Yes
System Flow Rate Measurement
Ave age c{f 5 flow measurements for Pre-Sample FlowRate:

2. 78 377 4. 7255 5 Aw '2,@‘39

/fg Average of 5 ﬂow measuremgnts for Post-Sarnple Flow Rate:
% 1. (0 2. £ fﬂj 4_/ C S.g Avg:/&

n o Overall Average Sample Flow Rate: (indicate units!)
(((e Avg:
Rotameter Readings QA/QC Measures
Time: [ /® Flow: . 977 Train Spike Conducted? Yes No
Time: il 32 Flow: 7.0 77 Duplicate Conducted?  Yes No
Time: # 3= Flow: il. 217 Spiked Duplicate Made? Yes No
Time: #/ 95 Flow: (6 /55 Field Blank Made? Yes No
Time: /159 Flow: /1.E(S Field Spike Made? Yes No
Time; 22® Flow: 29,206
Sample Bottle Weight(s):
Bottle 1: Initial Weight: Bottle 2: Initial Weight;
Final Weight: Final Weight:
Notes/Comments

DEm wsed Qur Gepndle Voluw coVeekivn

D{\,Bnl]ﬂ WE‘!’ Lel"l

g 4 %}‘ﬁ ﬂ" 7/ Figure 2. Field Sampling Data &Q \ / 9 7 N {4 7 ?_/~
17 ('U ﬁ 1/4 O t19 q/
Ren B7 Lus e

..... ¢ 00U33 |40:4 we




CI/SG/PULP-94.02, Chilled Impinger/Silica Gel Tube Test Method at Pulp Mill Sources for
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone and Formaldehyde

NCASI Chilled Impinger/Silica Gel Tube Test Method At Pulp Mill Sources For
Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone And Formaldehyde

Field Sampling Data Sheet
Mill Name: (of--Tihedo Date: 11 /45 {14
City,State: Tole Ao’, ({2 Sampler’s Name: )—] Oer
Source Name/Description: A5« VO H# D

Run Number: 2>
Start Time: /20 S Stop Time: _/ 33,5
Ambient Temp at Start: _ & O Ambient Temp at Stop: _¢, ()

Barometric Pressure: 7. 75 .
Leak Test ;
Time: /£-0 S Initial Measurement (in Hga): ¢/ on Qbm_p, bukbles

Time: { 9 O 7 Final Measurement (in Hga): @ oq 2/ 42 WENDLIS
Leak Check Criteria- Must not lose more than 1 inch of Hg (vacuum) in 2 minutes,
— Mests Criteria? Yes No

System Flow Rate Measurement
Average of 5 flow measurements for Pre-E‘ﬁmple FlowRate:

O(’m 1. / 2. W 3. 5’{7‘-—- 4, J_Z 5_27’3 Avg: 27166‘#

/'fe Av75e of 5 flow measurements for Post-S : le Flow Rji.e:
T 1. 2. / 3. /O 4 IO s, [ Avg: /O

oyt Overall Average Sample Flow Rate: (indicate units!)

]
Ree Avg:
Rotameter Readings P QA/QC Measures
Time: ; 2- & Flow: .05 S Train Spike Conducted? Yes No
Time: /2.2 S Flow: Z 09 S Duplicate Conducted? Yes No
Time: 17 3’ S Flow:/ .07 Spiked Duplicate Made? Yes No
Time: 245 Flow: /C2/4 Field Blank Made? Yes No
Time: /255 Flow: 4, ﬂfi 8 Field Spike Made? Yes No
Time: /255 Flow: 2. 3 KZ/
Sample Bottle Weight(s):
Bottle 1: Initial Weight: Bottle 2: Initial Weight:
Final Weight: Final Weight:
Notes/Comments
DEm use) Qﬂr_s_g_&g\e voluee coVeekiva
Dy Buib | et bulb
g ¢ %’ P ﬂ"\z Figure 2. Field Sampling Data Sheet \ /"//O / & L)’
297 ‘ A
. 17 Adgust 1998
Boe B2 prors ST
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GAS VELOCITY AND VOLUMETRIC FLOW FORM

METHOD 2
#3 BoW|
Plant GP-Toledo|Location: Toledo, OR|Source: Combined Vent|
Date //»5—- /’7’ & Operator: Homer Run No.: ;1‘: 1 &2
Barometric Press. 29 6 N Reading Location: Lab Ambient Temp: 55
Elevation: 0|Elevation Corr.: 0|Corr. Bar. Press.: 0
fe‘ﬁh"z’g o 3] |02 % CO2:
Pitot tube ID #: 4' Stype|Pitot Cp: , 5 Last Calibration:
Cyclonic Flow Check
Traverse Point # Veloc[:ét{_ Head Stack Temp (F) Static Press. Vel, At ?a rgjerence Anglil':'}owget 0
1 0% o~ LS 7] -.oi =0 bl - 30 5
2 . 06 D O
3 O ¢) O
4 Jo £ ) ¢/
5 oY 0 O
6 O O o
_ 7 Now) O O
= 8 O 0 O
z 9 .ol 0 O
10 . Ol O o
11 . O} O O
12 L O O )
13 O3 0 0
14 .03 O o
15 .03 O O
16 ,06 M5 H 0 O
1 20 i41.7 -0\
2 LF
- 3 4
N 4 D5
= 5 106
T 6 OB -
7 1O
8 N> (

5
e

00041




GAS VELOCITY AND VOLUMETRIC FLOW FORM [’qg,e,. 2

00042

METHOD 2
#3 §§m
Plant GP-Toledo|Location: Toledo, OR[Source: Combined Vent
Date ‘/ -5 | "‘ +47077900{Operator: Homer Run No.: 283
Barometric Press. 26\ 7@ 0|Reading Location: Lab Ambient Temp: 55 0
Elevation: O|Elevation Corr.: 0|Corr. Bar. Press.: of
f‘e‘gb"}’g‘ bulb ol% 02 % CO2:
Pitot tube ID #: 4' Stype|Pitot Cp: 0|Last Calibration:
Cyclonic Flow Check
Traverse Point # Velocity Head Stack Temp (F) Static Press. Vel. At 0 reference AngIeF I:;:wget 0
9 06 - .0\
10 O}
N 11 03
i 12 ‘08
2 13 - Of,
14 L
15 O
16 -0 (47T
1 08 (40 -. 0\
2 06
3 09
4 O
5 0s"
6 0Y
. 7 oY
3 g OY ,
2 9 L0 H1.g0 ~.0)
10 . OY
11 : 0‘7’
12 §o),
13 1Y
14 .06
15 OF
16 .ok
A



TRAVERSE POINT LOCATION WORKSHEET

METHOD 1
DATA STACK CROSS SECTION DIAGRAM
Piant: GP-Toledo Location: Toledo, OR
Source: vent| Operator; Homer
Date Port Depth(in.): 0.125
Stack Dia. (in.) 16| Stack Area (ft2): 1.40
Distance to disturbance:
Upstream(ft): Downstream(ft): See Diagram
# of traverse points required: 16
T;z\if:tr;e % of Stack Dia. Stack Dia. %xo;zt:l:: kDIiI;i.a. Port Depth Taverse Point Location
1 0.032 16 0.5 0.125 0.64
2 0.105 16 1.7 0.125 1.81
3 0.194 16 3.1 0.125 3.23
4 0.323 16 5.2 0.125 5.29
5 0.677 16 10.8 0.125 10.96
6 0.806 16 12.9 0.125 13.02
7 0.895 16 14.3 0.125 14.45
8 0.868 16 15.5 0.125 15.61
NOTES:

00043



GAS VELOCITY A ID VOLUMETRIC FLOW FORM

METHOD 2
_ #1 Bow|
Piant GP-Toledo|Location: Toledo, OR|Source: Combined Vent
Date 11/6/2014|Operator: Homer Run No.: 18&2
Barometric Press. |Reading Location: Lab Ambient Temp:
Elevation: O|Elevation Corr.: 0|Corr. Bar, Press.: 0
Avg. wet bulb % 02 % CO2:
temp (F)
Pitot tube 1D #: 4' Stype|Pitot Cp: Last Cah’bration:__i
Cyclonic Flow Check
Traverse Point # Velocity Head Stack Temp (F) Static Press. Vel. At 0 reference Angle to get 0
Flow
1
2
3
4
5 ?)Ow on ij—
6 Whesker hoed. | gl
- 7 Seenn i} pk.‘ . 5t
s 8 Yrsded  nd
= 9
10
11 Tk revesl fp v (heoke) N
12
13
14
15
16
1
2
3 evche Ao
o 4
3 5
T 6
7
8

o b
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RUN #2

GAS VELOCITY AND VOLUMETRIC FLOW FORM

METHOD 2

Plant

GP-Toledo

Location:

Toledo, OR

Source:

Z1 BSW|
Combined Vent

Date

11/6/2014

Operator: Homer

Run No.:

283

Barometric Press.

0

Reading Location: Lab

Ambient Temp:

0

Elevation:

0

Elevation Corr.:

(=]

Corr. Bar. Press.;

0

Avg. wet bulb
temp (F)

0

% 02

% CO2:

Pitot tube ID #:

4' Stype

Pitot Cp:

Q|Last Calibration:

1/0/1900

Traverse Point #

Velocity Head

Stack Temp (F) Static Press.

Cyclonic Flow Check

Vel. At O reference

Angle to get 0
Flow

RUN #3

™
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Kraft Washer #1 ~ Foam Breaker Vent

0 inzheg Gt 8¢+ inchas
| 45+ InChiss B+ ,
& ] —
1% inches sample port @ 7\
4" v
— —

disturbance >3 duey diameters upstream

Kraft Washer #1 — Vacuum Pump Exhaust

1 60+ inches ol 30+ inches |
[ i —
i0inchee sampls pori &
B —_
IL e *T" —]
disturbance  >6 duct diamaters upstream >4 downstream

o ———
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#1. #2 and #3 BSW

Run Averages

Run | Start End | Minutes | 02 co2
1 11/5/20148:55  10:54 60 9.98 -0.11 |#3 BSW, Run 1
2 1175/2014 11:00  11:50 60 10.01 | -0.11 [#3 BSW, Run2
3 11/5(201412:05  13:04 60 1003 | -0.11 |#32 BSW, Run3
4 11/5/2014 14:00  14:59 60 19.49 | -0.07 '#2 BSW, Runt
5 11/5/2014 15110 16:09 60 19.22 | -0.06 #2BSW,Run2
8 11/5/2014 16:18 _ 17:18 60 1926 | -0.05 #2 BSW, Run3
7 11/6/2014 9:1¢  10:09 60 17.70 | -0.10 #1 BSW, Run1 T
8 11/6/2014 10:35  11:34 &0 17.58 | -0.09 |#1 BSW, Run 2
9 11/6/2014 1165 12:54 &0 17.70 | -0.09 |#1 BSW, Run3
| §
| %
\
|
\
| .
1/4/2015 Version 2.00
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Date
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/512014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11452014
11/6/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/6/2014
11/8/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/56/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014

Time
6:30
6:31

8.32
633
6:34
6:35
6.38
8:37
6:38
6:39
6:40
B:41

6:42
6:43
8:44
6:45
6:46
6:47
6:48
649
8:50
6:51

6:52
6:53
6:54
6565
6:56
6:57
8:58
6:59
7:.00
7.01

7.02
703
7.04
7:08
7:08
7.07
7:08
7.09
710
711

712
713
7:14
7:15
718
717
718
718
7:20
7:21

7:22
7:23
7:24
725
7.26
7.27
7.28
7.29
7:30
7:31

7.32
7:33
7:34
7:35
7:36

#1 #2 and #3 BSW 1 min avgs.xls

02
20.9
209
20.9

20.91
20.9
209
20.9
20.9
20.9

16.17
0.05
-0.11
-0.12
075
1.84
1.84
1.84
1.84

16.92

18.89

18.98

18.98

18.98

20.64

20.98

20.96

20.94

20.93

20.93

20.92

20.92

20.91
209
20.9
20.9

20.89

20.89

20.89

20.89
20.9

20.87

20.86

20.85

20.85

20.85

20.85

20.86

20.85

20.85

20.86

20.85

20.86

20.87

20,87

20.87

20.81

20.69

20.85

20.84

20.85

20.88

20.86

20.88

20.86

20.87

20,87

20,87

co2
-0.06
-0.08
-0.06
-0.06
-0.06
-0.06
-0.07
-0.06
-0.06
-0.06
0,11
-0.13
0.13
-0.03
1.567
2.03
2.03
2.04
14.42
19.39
19.38
19.38
19.38
7.25
0.39
0.2
0.12
0.06
0.01
o]
-0.02
-0.04
-0.05
-0.05
-0.05
-0.05
0,05
-0.05
-0.05
a
-0.02
-0.05
-0.06
.08
-0.08
-0.08
-0.08
-0.06
-0.06
-0.06
-0.05
-0.06
-0.06
.06
-0.06
-0.03
0.46
¢}
-0.05
-0.06
-0.07
-0.06
-0.08
-0.06
-0.06
-0.06
-0.08
Page 1 of 17
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Date
11/5/2014
11152014
1115/2014
11/5/2014
11/5/2014
11/6/2014
11/5/12014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/512014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
141512014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/8/2014
11/5/2014
117572014
111512014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/12014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014

Time
7.37
7:38
7:39
7:40
7.41

7.42
743
744
7:45
7486
747
7:48
7:49
7:50
7:51

7.52
7:53
7:54
7:55
7.58
7:57
7.58
7:59
8:00
8:01

8:02
8:03
8:04
8:05
8.08
8:07
8:08
8:09
8:10
811

812
8:13
814
8:15
8186
817
8:18
8:18
8:20
8.21

8:22
B:23
8:24
8:25
8:26
827
8:28
8:29
8.30
8:31

8:32
8:33
8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41

842
843

#1 #2 and #3 BSW 1 min avgs.xis

02
20.87
20.88
20.87
20.88
20,87
20.87
20.87
20.87
20.88
20.88
20.89
20.89
20.89

20.9
20.8
20,91
20.92
20,92
20.92
20.92
20.92
20,92
20,92
20,92
20.83
20.83
20.92
20.92
20.93
20.93
20.93
20,92
2091
209
20.9
20.9
20.91
20.91
20.92
20.92
20.92
20,92
20.93
20.92
20.93
20.93
20.94
20,94
20.94
20.94
20.94
20.94
20,95
20.94
20.84
20.94
20.93
20.39
17.59
20.74
20.86
20.89
20.91
20.91
209
20.91
209

co2
-0.07
-0.07
-0.08
-0.07"
0.07
-0.07
-0.06
-0.07
.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.06
-0.07
-0.08
-4.08
-0.06
-0.06
-0.08
-0.08
-0.06
-0.07
-0.08
-0.06
0.07
-0.06
-0.06
-0.05
-0.06
-0.06
-0.06
-0.06
-0.06
-0.07
-0.06
-0.07
-0.05
-0.06
-0.06
-0.07
-0.08
-0.08
-0.07
-0.05
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.03
3.65
0.27
0.04
0.02
-0.05
-0.07
-0.07
0.07
-0.07
Page 2 of 17
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Date
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
117512014
11/6/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11752014
11/6/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
1115/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/6/2014
111572014
111512014
11/56/2014
11/5/12014
11/5/2014
11/6/2014
11/5/2014
11/6/2014
11752014
11/5/2014

Time
8:44
B:45
8:46
847
8:48
8:49
8:50
8:51
8:52
853
8.54
8:55
8:568
B:57
8:58
8:50
200
9:01
8:02
9:03
2:04
.05
2:.08
9.07
9:08
9:08
9:10
911
9:12
9:13
9:14
9:15
9:16
9:17
9:18
919
9:20
9:21
9:22
9:23
9:24
9:25
9:26
9:27
9:28
9:20
9:30
9:31
9:32
9:33
9:34
9:35
9:36
9:37
9:38
9:39
9:40
0:41
9:42
9:43
9:44
9:45
948
9.47
9:48
9:49
.50

#1 #2 and #3 BSW 1 min avgs.xls

02
20.9
20.9

20.81
20.¢1
20.61
20.91
20.91
20.e1
209
209
20.9
20.91
20.8
20.89
20,9
209
20.9
20.9
20.9
20.8
20.9
20.89
20.9
20.89
20.88
20.88
20.89
20.89
20.89
20.76
20.87
20.88
20.88
20.88
20,88
20.87
20.87
20.88
20.87
20.87
20.87
20.87
20.88
20.87
20.834
20.87
20.86
20.87
20.82
20.87
20.87
20.87
20.88
20.87
20.87
20.87
20.87
20.87
20.88
20.88
20.88
15.79
11.43
12.47
11.35
11.16
11.09

co2
-0.06
-0.07
-0.06
-0.07
-0.08
-0.07
-0.07
-0.07
-0.07
-0.06
-0.07
-0.08
-0.06
-0.06
-0.06
-0.06
-0.08
-0.06
-0.06
-0.08
-0.08
-0.07
-0.06
-0.08
-0.08
-0.06
-0.06
-0.08
-0.06
-0.08
-0.06
-0.08
-0.06
-0.07
-0.06
-0.06
-0.08
-0.06
-0.06
-0.08
-0.06
-0.07
-0.08
-0.06
-0.06
-0.06
-0.06
-0.06
-0.08
0,08
-0.06
-0.06
-0.08
-0.06
-0.06
-0.08
-0.06
-0.06
-0.08
-0.06
-0.06
-0.07
-0.1
-0.1
-0.11
-0.1
-0.11
Page 3 of 17
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Date
11/6/2014
11/5/2014
11/5/2014
117572014
11/5/2014
11/5/2014
11/5/2014
11/572014
11/5/2014
11/6/2014
11/5/2014
11/6/2014
11/5/2014
11/512014
114612014
11152014
11/5/2014
11/5/2014
11/5/2014
11452014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/612014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
t1/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
111512014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/6/2014
11/6/2014

Time
9:51
9:52
9:53
9:54
9:55
9:56
9:57
9:58
959
10:00
10:01
10:02
10:03
10:04
10:05
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:156
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10;28
10:30
10:31
10:32
10:33
10:34
10:35
10:38
10:37
10:38
10:30
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10:50
10:51
10:52
10:53
10:54
10:55
10:58
10:57

#1 #2 and #3 BSW 1 min avgs.xls

02
11.03
10.96
10.83
10.99
11.05
10.89
10.79
10.76
10.66
10.51
10.35
10.26
10.26
10.27
10.22
10.17
10.18
10.16
10,16
10.14
10.12
10.07
10.02
9.97
9.98
9.94
9.9
9.8
9.88
9.84
9.77
976
8.77
9.74
9.67
5.66
9.68
9.68
974
2.79
9.86
9.95
10.04
1041
101
10.02
9.91
8.75
9.67
8.67
8.68
0.65
9.66
9.67
9.69
9.73
9.77
9.78
8.79
9.78
9.74
9.66
9.62
9.61
9.81
9.56
.83

co2
0.1
-0.11
-0.11
0.1
-0.11
0.1
-0.1
-0.11
-0.11
-0.11
0.1
0.1
-0.12
-0.11
-0.11
-0.12
0.1
0.1
-0.12
-0.12
-0.12
-0.12
0.1
-0.11
-0.12
-0.11
-0.12
-0.11
-0.11
-0.1
-0.11
0.1
-0.11
-0.11
-0.11
-0.11
-0.12
-0.11
-0.11
-0.12
-0.12
-0.11
-0.11
-0.11
012
-0.12
-0.11
011
-0.11
-0.12
-0.12
-0.12
-6.12
-0.12
-0.12
-0.12
-0.12
-0.12
-0.12
-0.12
-0.12
-0.12
-0.11
-0.11
-0.12
-0.12
-0.12
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Date
11/5/2014
11/6/12014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
111512014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/12014
11/6/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2D014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/8/2014
117512014
11/6/2014
11/5/2014
11/5/2014
111512014
11/5/2014
11/5/2014
114512014
11/6/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/8/2014
11/5/2014
111512014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/56/2014

Time
10:58
10:59
11:00
11:01
11:02
11:03
11:04
11.05
11:.06
11:07
11:08
11:09
11:10
111
11:12
11:13
11:14
11:15
11:16
11:17
11:18
11:19
11:20
1121
11.22
11:23
11:24
11:25
11.26
11.27
11:28
11:29
11:30
1131
11:32
11:33
11:34
11:35
11:38
11:37
11:38
11:39
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:49
11:50
11:51
11:52
11:53
11:54
11:55
11.66
11:57
11:58
11:59
12:.00
12:01
12:.02
12:03
12:04

#1 #2 and #3 BSW 1 min avgs.xls

02
9.49
9.61

9.5
047
0.47
.48
9.43
9.42
9.48
9.57
9.67
9.77

9.9

10.04
10.11
10.18
10.21
10.11
10.08
10.02

10
9.97
9.98

10.02
10.05
10.03
10.04
10.03
10.01
9.99
10.02
10.05
10.08
101
10,18
10.23
10.28
10.28
10.26
10.21
10.21
10.22
10.21
10.22
10.19
10.15
10.12
10.1
10.11
10.08
10.08
1013
10.14
10.14
10.13
10.11
10.08
10.08
10.08
10.07
10.05
10.03
10.03
10.04
10.05
10.056
10.06

co2
-0.12
0.1
0,11
0.12
0.12
012
-0.12
-0.12
-0.11
-0.12
-0.12
-0.11
-0.11
-0.11
-0.11
-0.11
0.1
0.1
0.1
-0.11
-0.11
-0.11
0.1
Q.11
0.12
0.1
-01
0.1
0.1
-0.1
0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
0.1
=01
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
0.1
-0.1
-0.1
-0.1
-0.1
0.1
-0.11
-0.1
-0.11
-0.1
-0.1
-0.1
-0.11
0.
0.1
-0.1
-0.11
-0.1
-0.11
-0.11
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Date
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/12014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/572014
117572014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/8/2014
11/5/2014
11/572014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11152014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
111512014
11/5/2014
11/8/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014

Time
12:05
12:08
12:.07
12:08
12:09
12:10
12:11
12:12
12:13
12:14
12:15
12:16
12:17
12:18
12:19
12:20
12:21
12:22
1223
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35
12:36
12:37
12:38
12:39
12:40
12:41
12:42
12:43
12:44
12:45
12:48
12:47
12:48
12:49
12:50
12:51
12:52
12:53
12:54
12:55
12:56
12.57
12:58
12:59
13:00
13.01
13:02
13:03
13.04
13:06
13.08
13:07
13.08
13:09
13:10
1311

#1 #2 and #3 BSW 1 min avgs.xls

02
10.08
10.06
10.04
10.02
10.04
10.03
10.02
10.04
10.05
10.05
10.08
10.09
10,13
10.16

10.2
10.23
10.24
10.25
10.24
10.22
10.22
10.23
10.26
10.27
10.22
10.18

10.2

10.2
10.19
10.16

101
10.08
10.08
10.04
10.03
10.03
10.05

10

9.85

9.94

9.83

99

9.85

0.84

9.81

9.78

9.8

9.82

9.85

0.85

9.82

9.81

9.83
10.06
10.02

9.94

8.85

9.82

9.82

0.81

9.78

0.67

9.58

9.56

9.58

9.57

9.59

coz
01
01
-0.1
0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.11
0.1
-0.1
-0.1
-0.1
-0.11
-0.11
-0.1
-0.11
-0.1
-0.11
-0.11
0.1
0.1
-0.11
0.1
0.1
0.1
-0,11
-0.11
-0.1
-0.11
-0.11
-0
-0.11
-0.1
0.1
-0.1
0.1
-0.11
0.1
0.1
-0.1
0.11
-0.1
-0.1
-0.1
-0.1
-0.11
-0.11
011
-0.11
-0.11
-0.11
-0.11
-0.11
-0.11
0.1
0.1
0.1
-0.11
-0.1
0.1
0.1
-0.11
0.1
0.1
-0.11
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Date
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/512014
11/512014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
111512014
11/5/2014
11/5/2014
11/5/2014
11/5/12014
111512014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
111512014
111572014
117512014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
114/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
117512014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5{2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
117512014

Time
13:12
13:13
13:14
13:15
1318
1317
1318
13:19
1320
13:21
13:22
13:23
13:24
13:25
13:26
13:27
13:28
13:28
13:30
13:31
13:32
13:33
13:34
13:35
13:38
13:37
13:38
13:38
13:40
13:41
13:42
13:43
13:44
13:45
13:46
13:47
13:48
13:49
13:50
13:51
13:52
13:53
13:54
13:55
13:56
13:57
13:58
13:59
14.00
14:01
14.02
14:03
14:04
14:05
14.06
14:.07
14:08
14:09
14:10
14:11
14:12
14:13
14:14
1415
14:16
14:17
14:18

#1 #2 and #3 BSW 1 min avgs.xls

02
9.6
9.59
9.61
9.62
9.61
9.61
9.82
9.64
7.84
3.78
3.8
4.09
311
1.85
1.84
7.38
15.18
18.9¢
18.98
9.73
0.03
-0.12
-0.13
11.02
4.44
9.03
9.24
8.22
9.21
9.23
9.25
9.26
9.31
9.38
0.46
9.51
9.58
9.57
9.56
9.53
10.1
10.44
19.98
19.51
18.53
19.54
19.59
19.83
19.64
19.83
19.81
18.62
196
19.6
19.6
19.6
19.6
19.6
19.6
18.61
186
19.6
19.59
196
19.6
19.68
19.57

co2
-0.11
-0.11
-0.11
-0.1
-0.1
-0.1
-01
-01
-0.09
3.87
4.46
4.48
242
2.08
2.08
1.08
4.5
0.03
-0.1
-0.1
0.1
-0.09
-0.1
0.03
281
0.17
0,05
-0.09
-0.09
-0.08
-0.1
-0.1
-0.1
-0.1
-0.1
0.1
-0.1
-0.1
-0.1
-0.1
0.1
.08
-0.06
-0.07
-0.08
-0.08
-0.08
-0.08
-0.07
-0.07
-0.08
-0.07
-0.08
-0.07
-0.08
-0.08
-0.08
-0.08
-0.07
-0.08
-0.08
-0.07
-0.08
-0.07
-0.08
-0.08
-0.07
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Date
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/56{2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
114512014
114512014
111512014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
111572014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/8/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/6/2014

Time
14:19
14:20
14:21
14:22
14:23
14:24
14.25
14.26
14:27
14:28
14:29
14:30
14:31
14:32
14:33
14:34
14:35
14:36
14:37
14:38
1439
14.40
14:41
14:42
1443
14:44
14:45
14:48
14:47
14:48
14.49
14.50
14:51
14:52
14:53
14:54
14:55
1456
14:57
14:58
14;59
15:00
15:01
15:02
15:03
15:04
1505
15.06
15.07
15.08
15:09
15:10
15:11
1512
15:13
15:14
15:15
15:16
1517
1518
15:19
15:20
15621
15:22
15:23
15:24
15:25

#1 #2 and #3 BSW 1 min avgs.xls

02
19.57
19.56
19.56
19.53
19.51

19.5
19.48
19.47
19.47
19.46
19.44
19.42

19.4
19.41
19.41
19.42

19.4
19.46
19.48
19.47
19.47
19.48
19.47
19.48
19.49

19.5
19.49
19.47
18,45
19.43
19.41
19.39
19.41
18.39
19.37
19.33
18.32
19.33
18,34
19.33
19.31
19.28
19.27
19.25
18.24
18.22
19.19
19.16
19.14
18.12
19.11
19.11
1913
19.41
19.39
19.35
19.34
19.35
19.38
18.35
19.33
19.31
19.29
19.27
18,26
19.24
19.21

co2
-0.07
-0.08
-0.08
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.08
-0.07
-0.07
~0.08
-0.08
-0.08
-0.08
-0.07
-0.07
-0.08
0,07
0.07
-0.08
-0.07
-0.07
-0.07
-0.08
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
0.07
0.08
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.08
-0.05
-0.05
-0.06
-0.08
-0.06
-0.08
-0.06
-0.06
-0.06
-0.06
-0.086
-0.06
-0.06
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Date
111572014
11/6/2014
11/5/2014
117572014
11/672014
11/6/2014
11/6/2014
11/5/2014
11/6/2014
11/5/2014
11/572014
11/5/2014
11/5/2014
11/5/2014
11/8/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/6/2014
11/5/2014
117572014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/6/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014

Time
15:26
15.27
15.28
15:29
15:30
15:31
15:32
15:33
15.34
15:35
15:36
15:37
15:38
15:39
1540
15:41
15:42
15:43
15:44
15:45
15:46
1547
15:48
15:49
15:50
15:51
15:52
15.53
15:54
15:55
15:56
15:57
15.58
15,59
18:00
16.01
16:02
16:03
16:04
16:05
16.06
16:07
18:08
16:08
16:10
16:11
16:12
16:13
16:14
18:15
16:16
16:17
16:18
16:19
16:20
16:21
16:22
16:23
16:24
16:25
16:26
16:27
16:28
16:29
16:30
16:31
16:32

#1 #2 and #3 BSW 1 min avgs.xls

02
19.19
18.14
19.11
18.01
18.97
19.01
19.13
19.17
18.11
18.09
198.12

19.2
19.63
19.41
19.32
19.63
19.26
19.24
19.23
18.21
19.18
18.16
19.11
19.08
18.98
18.94
18.98

19.1
19.14
19.08
18.06
19.09
19.17

18.6
19.38
19.18
19.16
18.14
19.13
18.13
19.15
19.43
19.41
19.37
19.36
19.37
19.38
19.37
19.35
18.33
19.31
18.28
19.28
19.26
19.23
19.21
19.16
19.18
19.12

19.1
18.13
19.21
19.64
19.42
19.22

19.2
19.18

co2
-0.07
-0.07
-0.06
-0.07
-0.07
-0.07
-0.07
-0.07
-0.08
-0.07
-0.07
-0.06
-0.06
-0.08
-0.06
-0.08
-0.05
-0.04
-0.05
-0.04
-0.08
-0.05
-0.05
-0.05
-0.04
-0.05
-0.05
-0.05
-0.05
-0.05
~0.06
-0.06
-0.05
-0.05
-0.05
-0.05
-0.04
-0.04
-0.05
-0.06
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.05
-0.05
-0.04
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0,05
-0.05
-0.05
-0.05
-0.05
-0.04 _
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Date
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/12014
11/5/12014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/8/2014
11/5/2014
11/8/2014
111512014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
114512014
117512014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/6/2014
114512014
11/5/2014
11/8/2014
11/5/2014
11/5/2014

Time
16:33
16:34
16:35
16:36
16.37
16:38
16:39
16:40
16:41
16:42
16:43
18.44
16:45
16:46
16:47
16:48
16:49
16:50
16:51
16:52
16:53
16:54
16:55
16:56
1657
16:58
16:59
17.00
17:01
17:02
17:03
17.04
17:05
17.06
17:07
17:08
17:08
17:10
1711
1712
17113
17:14
17:15
17:16
17:17
17.18
17.19
17:20
17:21
17:22
17.23
17:24
17:25
17:26
17.27
17:28
17:29
17:30
17:31
17:32
17:33
17:34
17:35
17:36
17.37
1738
17.39

#1 #2 and #3 BSW 1 min avgs.xls

02
19.17
19.17
18,19
19.47
10.45
19.41
19.4
19.11
19.05
19.03
19.06
19.14
19.57
19.35
19.15
19.13
19.11
18.1
18.1
19.12
19.4
19.38
19.34
10.33
19.34
19,23
10,51
19.49
19.45
19.44
19.15
19.09
19.07
19.1
19.18
19.61
19.39
19.19
19.47
19.15
19.14
19.14
19.16
19.44
18,51
19.49
19.45
20.79
20.81
20.83
20.83
5.87
-0.09
01
012
25
1.85
1.85
1.85
10.64
18.89
209
20.87
20.48
7.98
20.07
21.19

co2
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.04
.05
-0.05
-0.05
-0.05
0,05
-0.05
-0.04
-0.03
-0.04
-0.04
-0.03
-0.03
-0.05
-0.04
0.03
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.04
-0.04
-0.05
-0.05
-0.05
-0.05
0.05
-0.06
-0.05
-0.05
0.1
-0.1
-0.1
0.22
1.80
2.06
2.08
7.01
19.04
1.72
0.07
0.39
812
0.42
-0.08
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Date

11/5/2014
111512014
11/5/2014
11/5/2014
11/6/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/12014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/2014
11/5/12014
11/5/2014
11/5/2014
11/5/2014
11/6/12014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/672014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
111612014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/68/2014
11/6/2014
11/6i2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014

Time
17:40
17:41
17:42
17:43
17:44
17:45
17:46
1747
17.48
17:49
17.50
17.51
17:52
17:53
17:54
17:55
17.58
1757
17:58
17:58
18:00
8:00
601
6:02
6:03
6:04
6:05
6:06
5:07
6:08
6.09
6:10
811
612
6:13
6:14
6:15
B:18
B:17
6:18
6:18
6:20
6:21
6:22
6:23
6:24
8:25
628
8:27
6:28
6:29
6:30
6:31
6:32
6:33
6:34
6:35
6:36
6:37
6:38
6:39
B:40
6:41
6:42
6:43
6:44
6:45

#1 #2 and #3 BSW 1 min avgs.xls

02
20.59
20.58
20.58
20,58
20,58
20.58
20.91
2t1.02
21.02
21.01

16
18.49
20.79
20.83
20.83
20.82
20.83
20.82
20.83
20.83
20.83
20,93
20.83
20.93
20.93
20.93
20.92
20.92
20.92
20.82
20.92
20,92
20.93
20.82
20.93
20.93
20,93
20.93
2093
20.93
20.93
20,93
20.93
20.93
20.93
20.93
20.83
2093
20.93
20.93
20.93
20.93
20.83
20.93
20,93
20.93
20.93
20.82
20.92
20.92
20.92
20.92
20.92
20.92
20.92
20.92
20.92

co2
-0.08
-0.08
0.08
0.08
-0.1
-0.1
-0.1
-0.1
0.1
0.1
0.13
0.35
.02
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.06
-0.05
-0.05
-0.05
-0.05
-0.04
-0.05
-0.05
-0.05
-0.08
-0.06
-0.05
-0.05
-0.05
-0.05
-0.06
0.05
-0.06
-0.06
-0.06
-0.04
-0.05
-0.05
-0.05
-0.05
-0.05
-0.06
-0.06
-0.08
-0.05
-0.04
-0.05
-0.06
-0.05
-0.05
-0.05
-0.05
-0.05
-0.08
0.05
-0.06
-0.05
-0.05
-0.06
-0.06
-0,06
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Date
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/68/2014
11/6/2014
11/8/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/68/2014
11/6/2014
14/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/86/2014
11/6/2014
11/6/2014
11/62014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
111612014
11/6/2014
11/6/2014
11/6/2014
111672014
11/6/2014
11/6/2014

Time
6:46
647
6:48
6:49
6:50
6:51

8:52
8:53
6:54
6:55
6:56
6:57
6:58
6:59
7:00
7.01

7:02
7:03
7:04
7:05
7.06
7:07
7:08
7:09
7:10
7:11

712
7:13
714

715
718
717
7:18
7:19
7:20
7

722
7.23
7:24
7:25
7.26
7:27
7:28
7:29
7:30
731

7:32
7:33
734
7:38
7:36

737

7:38
7:39
7:40
741

7:42
743
744
7.45
7.46
747
7.48
7:49
7:50
7:51

7:52

#1 #2 and #3 BSW 1 min avgs.xls

02
20.02
20.92
20.62
20.91
20.91
20.9%
20.91
20.91
20.91
10.23
-0.06

0.1
0.73
9.00
1.69
1,68
1.69
568
14,33
9,22
9.26
9.28
12.90
21
20.9
20.84
20.82
20.82
20.82
20.82
20,83
20.83
20.84
20.84
20.85
20.85
20.85
20.85
20.86
20.86
20.88
20.86
20.86
20.86
20.85
20,86
20.87
20.87
20.87
20.87
20.87
20.87
20.88
20.88
20.83
20.8
20.81
20.8
20.77
20.75
20.74
20.73
20.75
20.78
20.79
20.8
20.8

co2
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.06
0.1
0.1
0.1
.07
1.82
2.23
225
221
513
1113
11.16
11.16
9.21
0.2
0.03
0.02
0.02
0.01
0
0
-0.01
-0.01
-0.01
-0.02
-0.02
-0.02
-0.02
0.04
0.04
-0.04
0.04
-0.04
0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.05
-0.04
-0.04
0.04
-0.04
0.02
0.03
0.01
-0.01
-0.02
-0.03
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
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Date
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11872014
11/612014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
111612014
11/6/2014

Time
7:53
7.54
7.55
7.66
757
7:58
7.59
8:00
801
8.02
8:03
8:04
8:05
8.06
8:07
8:08
8:.09
8:10
B:11
8:12
8:13
8:14
8:15
8:16
817
818
8:19
8:20
8:21
8:22
823
824
8:25
8:26
8:27
8:28
829
8:30
8:31
8:32
8:33
8:34
.35
8:36
8:37
8:38
8:39
8:40
841
842
843
8:44
8:45
8:46
847
8:48
8:49
8:50
8:51
8:52
8:53
8:54
8565
8:66
8:57
B:58
8:59

#1 #2 and #3 BSW 1 min avgs.xls

02
20.81
20.81
20,81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.83
20,19
20.81
20.84
20.84
20.83
20.82

20.8
208
20.82
20.84
20.84
20.85
20.85
20.83
20,75
20,68
20.71
20.77
20.77
20.78
20.78
20.78
20.77
20.77
20.78
20.77
20.78
20.78
20.78
20.77
20.78
20.77
20.77
20.77
20.77
20.77
20.77
20.77
20.77
2078
20.77
20.77
20,77
20.78
20.77
18.53
17.62
17.58
17.51
17.51
17.52
17.49

co2
-0.02
-0.02
-0.02
-0.02
£.02
-0.02
-0.02
.02
-0.02
-0.02
-0.01
-0.01
-0.01
-0.01
-0.04
-0.08
-0.05
-0.05
-0.04
-0.05
-0.06
-0.06
0,08
-0.06
-0.06
-0.05
-0.05
-0.06
-0.05
-0.01
0.02
0.09
-0.04
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
=0.05
-0.056
-0.05
-0.06
-0.08
.05
-0.05
-0.05
-0.05
0.05
-0.05
-0.05
-0.05
0,05
-0.05
-0.05
-0.08
-0.05
-0.06
-0.05
-0.05
-0.07
-0.09
0.1
01
0.1
-0.1
-0.1
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Date
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/68/2014
11/6/2014
11/6/2014
11/6/2014
11/6/12014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
14/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014

Time
8:00
9:01
9:02
9:03
9:04
9:056
9:06
9:07
9:08
9:09
910
9:11
9:12
9:13
914
915
918
X117
9:18
9:19
9:20
9:21
9:22
9:23
9:24
9:25
9:26
9:27
9:28
9:28
0:30
8:31
9:32
9:33
9:34
9:35
9:38
9:37
9:38
9:39
9:40
e.41
9:42
8:43
9:44
9:45
9:46
9:47
9:48
9:49
9:50
9:51
9:52
9:63
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03
10:04
10:05
10:06

#1 #2 and #3 BSW 1 min avgs.xls

02
17.48
17.48

17.5
17.49
17.59
17.62
17.59
17.57
17.49
17.49

17.5

17.5
17.43
17.42
17.39
17.36
17.38
17.54

17.7

17.6
17.67
17.72
17.74
17.83
17.47

17.4
17.37
17.47
17.66
17.73
17.85
17.87
17.91
17.86
17.82
17.79
17.76
17.76
17.71
17.69
17.73
17.76
17.71
17.81
17.85
17.78
17.66
17.62
17.55
17.54
17.51
17.54
17.67
17.68
17.78
17.81
17.83
18.02
17.96

18
17.94
17.94
17.84
17.89
17.82

17.81
17.73

coz
-0.1
0.1
-0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
-0.1
-0.1
-0.1
-0.1
0.1
-0.1
-0.1
-0.1
0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
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Date
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
117672014
11/6/2014
11/6/2014
11/6/2014
11/68/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/612014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/12014

Time
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:28
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:38
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:48
10:50
10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:59
11:00
11:01
11.02
11:03
11:04
11:05
11:06
11:.07
11.08
11:09
11:10
11:11
1112
11:13

#1 #2 and #3 BSW 1 min avgs.xls

02
17.75
17.73
17.72
17.68
17.75

17.7
17.67
17.63
17.64
17.52

17.5
17.59
17.52
17.54
17.51
17.45
17.51
17.45
17.48
17.54
17.585
17.59
17.48
17.43

17.5
17.49
17.57
17.55
17.66
17.56

17.4
17.49
17.66
17.58
17.63

17.6
17.66
17.56
17.61
17.49
17.51
17.58
17.68
17.64
17.66
17.69

17.6
17.61
17.68

17.5
17.57
17.61
17.62

177
17.65
17.67
17.65
17.61
17.61
17.52
17.54

17.5
17.54

17.5
17.61
17.99
17.59

co2
-0.1
-01
-0.1
-0.1
-0.1
-0.1
0.1
0.1
-0.1
-0.08
-0.1
-0.08
0.08
-0.09
-0.09
-0.09
-0,08
-0.09
01
-0.09
-0.09
-0.1
-0.08
-0.09
-0.09
-0.09
-0.09
-0.09
-0.09
-0.1
-0.08
-0.1
-0.00
-0.08
-0
-0.09
.09
-0.09
-0.1
0.1
0.1
0.1
-0.09
01
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.08
.09
0.1
-0.1
-0.08
-0.1
01
-0.09
-0.1
-0.08
-0.089
-0.08
-0.09
=01
-0.09
-0.1
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Date
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/672014
11/6/2014
11/6/2014
11/6/2014
1116/2014
11/6/2014
11]6!201{
11/6/2014
11/6/2014
11/8/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
117672014
11/6/2014
11/6/2014
11/6/12014
111612014
1116/2014
11162014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/68/2014
11/6/2014
11/6/2014

Time
11:14
11:15
11:16
11:17
11:18
11:19
11:20
11:21
11:22
11:23
11:24
11:25
11:26
11:27
11:28
11:29
11:30
11:31
11:32
11:33
11:34
11:35
11:36
11:37
11:38
11:39
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:49
11:50
11:61
11:52
11:53
11:54
11:85
11:56
11:57
11:58
11:58
12:00
12:01
12:02
12.03
12:04
12:06
12:06
12:07
12.08
12:09
12:10
12:11
1212
1213
12:14
12:15
12:16
12:17
12:18
12:19
12:20

#1 #2 and #3 BSW 1 min avgs.xls

02
17.63
17.55
17.53
17.62

17.6
17.58
17.56

176
17.51
17.52
17.62
17.48
17.47
17.49
17.53
17.63
17.64
17.87
17.63
17.68
17.63

17.5
17.38
17.39
17.47
17.35
17.77
17.77
17.86
17.42
17.45

17.8
17.75
17.59
17.62
17.51
17.89
17.64
17.74
17.77
17.72
17.81
18.08
17.62
17.59
17.75
17.68
17.45
17.61

17.6

17.5
17.43
17.51
17.42
17.41
17.45
17.58
17.83
17.91
18.01
17.74

17.8
17.83
17.75
17.84
17.68
17.72

coz
-0.1
-0.09
-.08
-0.08
0.1
-0.08
-0.09
-0.09
-0.09
-0.09
-0.1
-0.1
-0.00
-0.09
-0.09
-0.1
-0.09
-0.09
-0.09
-01
-0.09
-0.09
-0.1
-0.08
-0.09
-0.09
-0.09
0.00
-0.09
-0.00
-0.09
-0.09
0.08
-0.09
-0.09
-0.09
-0.09
-0.08
0.1
-0.08
-0.08
-0.08
-0.09
0,08
-0.09
-0.08
-0.09
-0.08
-0.09
-0.09
-0.09
-0.08
0.00
-0.09
-0.08
-0.08
-0.08
-0.09
-0.08
-0.09
0.08
-0.09
-0.08
-0.09
.00
-0.09
-0.08
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Date
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/5/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/214
11/8/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
117672014
11/6/2014
11/6/2014
11/6/2014
11/68/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
11/6/2014
111612014
11/6/2014
11/8/2014
11/6/2014
11/6/2014
111682014
111612014
11/6/2014
11/6/2014
11/8/2014
11/6/2014
11/6/2014

Time
12:21
12:22
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35
12:36
12:37
12:38
12:39
12:40
12:41
12:42
1243
12:44
12:45
12:46
12:47
12:48
12:49
12:50
12:51
12:52
12:53
12:54
12:55
12:56
12:57
12:568
12:59
13:00
13:01
13:02
13:03
13:04
13:05
13:06
13.07

#1 #2 and #3 BSW 1 min avgs.xls

02
17.756
17.71
17.51
17.81
17.59

17.5
17.51
17.57

17.5
17.58
17.61
17.66
17.75
17.64
17.59
17.66
17.96
17.72
17.68
17.69
17.786
17.98
17.74
17.82
17.78
17.98

17.8
17.68
17.83
17.74
17.77
17.83
18.14
17.67
17.54
17.88

1.38

-0.1
-0.12
-0.12

1.85

1.67

6.36
21.02
20.96
20.92
20,91

coz
-0.08
-0.08
-0.08
-0.09
-0.09
-0.09
-0.1
-0.09
-0.09
-0.09
-0.09
-0.09
-0.09
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.08
-0.09
-0.08
-0.08
-0.1
0.1
-0.09
-0.1
-0.09
-0.08
-0.1
-0.08
-0.09
-0.1
-0.08
-0.06
-0.09
-0.08
-0.08
-0.04
1.81
2.2
227
222
0.68
-0.01
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Atmospheric Analysis & Consulting, Inc.

Client : Bighorn Environmental
Client Project Name  : GP-Toledo 2014 BSW testing
Client Project Number : NA

AAC Project Number : 141814

Reporting Date 1 11/21/2014

On November 19, 2014, Atmospheric Analysis & Consulting, Inc. received fifteen (15) liquid samples for
Methanol Analysis by NCASI Method 94.02. Upon receipt the samples were assigned unique Laboratory
ID numbers as follows:

Client Sample ID AAC Sample ID Client Sample ID AAC Sample ID

BSW #2 Combined Vent Run 1 141814-75802 #1 Vacumn Pump Run 3 141814-75810
BSW #2 Combined Vent Run 2 141814-75803 #1 Foam Breaker Run 1 141814-75811
BSW #2 Combined Vent Run 3 141814-75804 #1 Foam Breaker Run 2 141814-75812
BSW #3 Combined Vent Run 1 141814-75805 #1 Foam Breaker Run 3 141814-75813
BSW #3 Combined Vent Run 2 141814-75806 Blank 141814-75814
BSW #3 Combined Vent Run 3 141814-75807 High Spike 141814-75815

#1 Vacumn Pump Run 1 141814-75808 Low Spike 141814-75816

#1 Vacumn Pump Run 2 141814-75809

NCASI Method 94.02 — A portion of each of the liquid samples was transferred to a GC vial and spiked
with internal standard, and was then analyzed on a GC/FID. Holding times for preparation and analysis
were complied with.

No problems were encountered during receiving, preparation, and/ or analysis of these samples. The test
results included in this report meet all requirements of the NELAC Standards and/or AAC SOP#
N.94.02.02.

I certify that this data is technically accurate, complete, and in compliance with the terms and conditions
of the contract. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Director or his designee, as verified by the following signature. If you have any questions or
require further explanation of data results, please contact the undersigned.

Marcus Hueppe
Laboratory Director
\WACCo, o
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A

Atmospheric Analysis & Consulting, Inc.

AC

Laboratory Analvsis Report

Methannl Annlueic by NOC AST Mothad Q4 07

Client ; Bighom Environmental Sampling Date 11/05-06/2014
Client Project Name : GP-Toledo 2014 BSW testing Receiving Date + 11/19/2014
AAC Project No. 1 141814 Analysis Date : 11/20/2014
Analyst . EG Reporting Date : 11/21/2014
Spiking Solution Evafuation
" ' Measured Target R——
Client Sample ID Samp(l:l: dame Analyte Concentration Concentration | ™ ) Re‘fm"’“‘" %-Recovery
(ug/sample) (uglsample) -
High Spike 41.0 Methanol 4540 4740 108 104
Low Spike 40.5 Methanol 835 790 98.9 106
| Sample Volume esaqped Target Internal Standard
Client Sample ID P 0 lllL) ) Analyte Concentration Concentration o R_e'mv:n % Recovery
(up/mby {ug/ml)
Lab Spiking Solution
¢ d at Lab and analyzed with samph 23.0 Methanol 15700 NA 10413 NA
Field Spiking Solution
(et to fickd and back with saraples) 23.0 Methanol 15800 15700 10739 101

<SRL - Analyte was analyzed for but not detected at or above the SRL
Internal Standard recovery should be between 80-120%
The target concentration for the Spikes is based on the measured Field Spiking Solution concentration x the spiked amount

1534 Eastman Ave., Ste. A = Ventura, * CA 93003

Marcus Heuppe

Laboratary Director

e 2
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Ao

Atmospheric Analysis & Consulting, Inc.

A

Ouality Control/Ouality Assurance Report

NCASI Method 94.02
FID Calibration Verification of the 9/18/2014 Calibration
Analysis Date  : 11/20/2014 Instrument ID  : GC 6890 #1
Analyst : EG
__-Target . Measured | Percent |
Sample ID Analyte Concentration | Concentration | Recovery
(ug/mlL) (%a)*
. Methanol 500 95.0
Opening OV 11 hexanol (IS) 20.0 96.9
- Methanol 500 100
Continuing CV I 1 ohexanol (IS) 200 99.4
.. Methanol 500 105
Continuing CV [+ clohexanol (IS 20,0 101
. Methanol 500 101
Closing CV I Clohexanol (IS} 20.0 104
Second Source Methanol 500 101
Cyclohexanol (IS) 20.0 103

*Mustbe 85-115%
IS - Internal Standard

1534 Eastman Ave., Ste. A * Ventura, = CA 93003

Marcus Hueppe

Laboratory Director

Page 4

www.aaclab.com * (805) 650-1642 o FAX (805) 650-1644
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A @ Atmospheric Analysis & Consulting, Inc.

A\

Ouality Control/Ouality Assurance Report

NCASI Method 94.02
Analysis Date : 11/20/2014 Instrument ID : GC 6890 #1
Analyst : EG
Duplicate Analysis
| Sample | Duplicate
Sample ID Analyte Cencentration Concentration Y%RPD*
| wgml) | gmy) |
Methanol 90.4 89.3 1.2
141802-75804 Cyclohexanol 08) | 199 20.6 3.4
Methanol 97.3 98.3 1.0
141802-75803 Cyclohexanol (IS) 20.1 19.4 3.6
Methanol 372 374 0.5
2- 12
. Cyclohexanol (IS) 20.7 204 1.9
* Must be <15%
Method Blank Analysis
AT . Concentration | RL/SRL
Sample ID | Analgfte gml) | (oghml)
Method Blank Methanol <RL 0.500
h o | Target Concentration | Measured Cone. |
Internal Standard (IS i : % Recovery
w0 | gl | @emp | PRV
Cyclohexanol (IS) — 20.0 19.9 99.5

RL - Reporting Limit
SRL - Sample Reporting Limit

K%arc;us Hueppe A

Laboratory Director

Page 6
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APPENDIX B
CALCULATIONS



CALCULATIONS
FLOW RATES:

A = Vent pipe cross-sectional area (ft) = xr?

Pear = Barometric pressure at measurement site (in Hg)

Pg = Stack static pressure (in Hg) = in. H,O + 13.6 in H,O/in. Hg
Ps = Absolute stack gas pressure (in. Hg) = Pyar + Py

ts = Temperature dry bulb (°F)

tw = Temperature wet bulb (°F)

e" = Stack vapor pressure (in. Hg)
= (0.00000608746 x t,°)-(0.00100431 x t,2)+(0.0756026 x tw)-1.69343

%H20 = [e" - (Ps - €")x(ty - t)) + (2800 - (1.3 x t,)] + Ps x 100
MD = Molecular Density = (100 - %H,0) + 100

Mq = Molecular weight of dry stack gas (Ib/lb-mole)
= (%CO2 x 0.44) + (%0, x 0.32) + [(%CO + %N>) x 0.28]

Ms = Molecular weight of wet stack gas (Ib/Ib-mole)
= My x (MD} + 18Ib/lb-mole x (1-MD)

C, = Pitot tube coefficient
(\/Dp),a‘,g = Average square root velocity head of stack gas (in. H,0)
Ts = Absolute stack temperature (°R) = 460 + t4

Vs = Average stack gas velocity (ft3/min.)
= 85.49 ft/sec x 60 sec/min x Cp X (Nop)avg X sqrt(Ts v (Ps X Ms))

Qgq = Stack gas dry molecular flow rate corrected to standard conditions
(dscfm) = MD x Vs x A x (528°R + Tg)} x (Ps + 29.92" Hg)

Qac = Stack gas flow rate at actual conditions (acfm) = Vo x A



EMISSION RATES:

ODT = Oven Dry Tons of pulp production

Ib MeOH = (Cgas+1,000,000)x(1 Ib-mole+385ft3) x 32.04 Ib MeOH/Ib-mole x Qg4 x 60min/hr
hour

Ib MeOH =1b MeOH + QDT
oDT hour hour




COMPLIANCE TEST - MANUAL CALCULATIONS SHEET

CLIENT: (- Hedo

PROJECT: 1 BSw TZaoun Reesleor
RUN TIME CHECKED: 310- ol

DATE: B

CHECKED BY: W

FLOW RATES: 40CFR 60 APP. A, Method 2
r = Stack radius (ft) = (diameter (in.) + 12) + 2= 51§ - LS6D

A = Stack cross-sectional area (ft*) = 2 = 3.14159 x ( L5063 )= )25 3
Pyar = Barometric pressure at measurement site (in Hg)= 2.4 £|

P, = Stack static pressure (in Hg) = in. H;0 + 13.6 in H,O/in. Hg= ("0 6 )=
13.6
Ps = Absolute stack gas pressure (in. Hg) = Ppy + P, = 29,90 +_~-pon4 = 2960t

ta = Temperature dry bulb °F)=__ /1 &
ty, = Temperature wet bulb (°Fy=_ 115

¢" = Stack vapor pressure (in. Hg)
= (0.00000608746 x t,°)~(0.00100431 x t,2)+0.0756026 x tw)-1.69343
= (0.00000608746x _ 15 *<0.00100431x __ ps H0.0756026 x  HS )-1.69343 = 2,977

q.z5% 15282 % bar
%H,0 =e" - [(Ps - e")x(ta - tw)) + (2800 - (1.3 x t,)] =+ P x 100

= 24717 -[((P1e0h -en2? Ix (NS - HE )]+ (385 x100= 999
(2800-(1.3x hs )

MD = Molecular Density = (100 - %H,0) + 100 = (100 - 9.44 =, Gpoy
100

(%CO + %N,) = 100-%C0O; - %0, =100- (1h7 )-(__ v ) = 9.7

M= Molecular weight of dry stack gas (Ib/Ib-mole)=(%CO; x 0.44) + (%0, x 0.32) + [(%CO+%N2) x 0.28]
= Q x049)+(_\h7 x032)+ (823 )x028)= 233

M; = Molecular weight of wet stack gas (Ib/Ib-mole) = My x (MD) + (18Ib/lb-mole x (1-MD})

00001



=_12%00% x(__, 9vo ) + (181b/lb-mole x (1-_, Gv v V=774 3¢

C, = Pitot tube coefficient=__, &4
(Vip)avg = Average square root velocity head of stack gas (in. H,0)= ,HHb2

T, = Absolute stack temperature (°R) =460 +t; =460+ }\S = §75

V, = Average stack gas velocity (f*/min.)
= 85.49 fi/sec x 60 sec/min x Cp X (NIP)avg X sqrt(Ts + (Ps x M)
= (8549)x (60)x (__, &M )x (L Hubz dxsqrt (575 Y= | bob. 2
(274636% Z9: Bol)

Qsa = Dry stack gas flow rate at standard conditions =MD x V; x A x (528°R + Ts) x (P, + 29.92" Hg)
= ,q0e X _bhol x_ 1,353 X (528°R) x ( 2999} F 17%-4

(575 ) x (29.92) U2
Q = Stack gas flow rate at actual conditions (acfm) =V, x A= (| btz )x( }),253 )= 2\T3

Combined Stack Flow= + + + =

EMISSIONS:

Molecular Weight MW)= b
Ib mole

MeOH=32.04

Ib Pollutant = (Cgas+1,000,000)x(11b-mole+385f) x MW x Qg x 60min/hr
hour
=( 2783 (3204 Yx( ) Y T899 Y (60)= 7. 4b b
1,000,000 385

1b Pollutant = ]b Pollutant + ODTP
ODTP hour hour
= (__z.4yb )= 1545
( T )

Meter Vol (dscl) = Meter vol * ((273+20)/(273+Meter temp)* Meter Y* (Meter Pressure/29.92)="

234425 lwo), x B33~ , 2481 4
box = e s TAHui,

WOH Wﬂ\ "-:i{_gﬂli_ ZHwoH Gg~1v v par

pe ot TW  paeler UA (o)™ /"'3.,,0;\5 Ty 7 £7930

~o 00002



COMPLIANCE TEST - MANUAL CALCULATIONS SHEET

CLIENT: (P Nedp
PROJECT: BT BSw Voruwe Paud
RUN TIME CHECKED: gy -1etv

DATE: LN

CHECKED BY: 4P

FLOW RATES: 40CFR 60 APP. A, Method 2
r = Stack radius (fl) = (diameter (in.) + 12) + 2 = [ SN Y

A = Stack cross-sectional area (ft®) = nr2 = 3.14159 x (b7 )= [ s58m

Ppar = Barometric pressure at measurement site (in Hg)= Z249.%

P, = Stack static pressure (in Hg) =in. H;O0 + 13.6 n H;O/in. Hg=(_ & )= ©
13.6
P, = Absolute stack gas pressure (in. Hg) = Pper + Py = 24,9 + @ = 249

tg = Temperature dry bulb (°F)=__ 1o1.>
tw = Temperature wet bulb (°Fy=__ &1

e" = Stack vapor pressure (in. Hg)
= (0.00000608746 % t,°)-(0.00100431 x t,2)+(0.0756026 x t4)-1.69343
= (0.00000608746 x _ 311 *)-(0.00100431x 4711 2)H0.0756026 x 477 )-1.69343 = [\9H

5617 G, 586 1,386

%H,0 = €" - [(Ps - e")x(ta - tw)) + (2800 - (1.3 x t,,)] = P x 100

=_W7% - [((349 ik Yx(Jevd - 410 )] = (248 )x100= 5, Qb
(2800- (1.3x 927 )

MD = Molecular Density = (100 - %H;0) + 100 = (100 - 5 B )= 0135
100

(%CO + %N2) = 100-%CO2 - %00, =100- (V¢ H)-(_ O )= %273

Ma= Molecular weight of dry stack gas (Ib/lb-mole)=(%CO, x 0.44) + (%0, x 0.32) + [(%CO+%Ny) x 0.28]
= 2 x0.44)+( P x032))+ (%3 )x028)= 29,4

M; = Molecular weight of wet stack gas (Ib/lb-mole) = Mg x (MD) + (181b/Ib-mole x (1-MD))

- 00003



=_ 434 x( 2 we )+ (181b/lb-mole x (1- 41134 )) 2% 00

C, = Pitot tube coefficient=__ ; 54
(NOp)ave = Average square root velocity head of stack gas (in. H;0)= |, %837

Ts = Absolute stack temperature ("R)=460 +t; =460+ lvw™» = < hs

Vs = Average stack gas velocity (ftz/min.)
= 85.49 ft/sec x 60 sec/min x Cp X (VOp)ayg X sqrt(Ts + (Ps x M)
= (8549)x(60)x (|, %H I)x (%933 Ixsqrt (58D Y= "2\ b, 4)
(29w x 24:51 )

Qsq = Dry stack gas flow rate at standard conditions =MD x V; x A x (528°R + Ty) x (Ps + 29.92" Hg)

(561 ) x (29.92) (05 7

Q = Stack gas flow rate at actual conditions (acfim) = Vix A= (3 bH I x (s =1b98.7

Combined Stack Flow= + + + =

EMISSIONS:

Molecular Weight MW)= b
b mole

MeOH= 32.04

Ib Pollutant = (Cgas+1,000,000))((11b-mole+3851°t3 ) x MW x Qgq x 60min/hr

hour
=( 2%01 X(3ZwWH )x( ) )x (14992 Yx(60)= Z1by
1,000,000 385
Ib Pollutant = Ib Pollutant + ODTP
ODTP hour hour
= ( YA )= sl %25
( =92 )

Meter Vol (dscl) = Meter vol * ((273+20)/(273+Meter temp)* Meter Y* (Meter Pressure/29.92)=

Y
ZH028 Y loof f__?%‘f; v %3& Z ZihEST

0
452 el . g g
272,04 ZH.EST
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COMPLIANCE TEST - MANUAL CALCULATIONS SHEET

CLIENT: (- Toleds
PROJECT: Bz Bsw
RUN TIME CHECKED: _ Jhpo-1500
DATE: n) i
CHECKED BY: "W

FLOW RATES: 40CFR 60 APP. A, Method 2
r = Stack radius (ft) = (diameter (in.) + 12)+ 2 = |6 ;

A = Stack cross-sectional area (ft?) = mr2 = 3.14159 x (_.b1 )%= 1340

Phar = Barometric pressure at measurement site (in Hgy= 7.4,74

Py = Stack static pressure (in Hg) = in. IO + 13.6 in H;O/in. Hg=(—,74 )= , 054"
13.6
P, = Absolute stack gas pressure (in. Hg) = Py + Py = 28;7b + 1 VMY = 287050

ta = Temperature dry bulb (°Fy=_\}3g.»
tw = Temperature wet bulb (°F)= 1725,

¢" = Stack vapor pressure (in. Hg)
= (0.00000608746 x t,,°)-(0.00100431 x t,2)+(0.0756026 x tw)-1.69343
= (0.00000608746 x 125 b °)-(0.00100431 x ;25:b  2)+0.0756026 x V28 b )-1.69343 = 4y

V2 062 15, %’—!3 QJ-}QL

%H,0 = " - [(Ps - e")xX(tq - tw)) + (2800 - (1.3 x t)] =+ Ps x 100
= hezz - [((2T7056 M Yx ( -125b D]+ (23 Wshx 100=_ 13,384
2800- (1.3x 125:b )

MD = Molecular Density = (100 - %H,0) = 100 =(100- 13.3%9 )= , 840
100

(%CO + %Nz) = 100-%CO; - %0, =100- (14 48 )-( (2 )z %05

My = Molecular weight of dry stack gas (Ib/Ib-mole}=(%CO2 x 0.44) + (%0, x 0.32) + [(%CO+%N,) x 0.28]
=(__2 x04)+(_ 1444 x032)+(( 805 )x028)= 2 @777

M; = Molecular weight of wet stack gas (Ib/Ib-mole) = My x (MD) + (181b/Ib-mole x (1-MD))

030089



=_ 2% 177 x (. %bén } + (181b/Ib-mole x (1-_, Dbpy V= 27.33:L

Cp = Pitot tube coefficient=__, B4
('\le)avg = Average square root velocity head of stack gas (in. HZO):—'b-LET

T, = Absolute stack temperature (°R) =460 +ty =460+ {0,y = 590,

V, = Average stack gas velocity (f*/min.)
= 85.49 ft/sec x 60 sec/min x C, x (\po)avg x sqri(Ts + (Ps x My))
= (8549 x(60)x (@Y )x (6431 yxsqrt( $40 Y= Z3AD
(21330 X 291050

Qsa = Dry stack gas flow rate at standard conditions = MD x Vs x A x (528°R + T) x (P, + 29.92" Hg)
= %t x_ N34L x 23683 x(528°R)x (Z479SL,  =7%345

(s400 ) x (29.92) =

Q = Stack gas flow rate at actual conditions (acfm) = Vix A= (2343 ) x (3% )= 2730w, |,

Combined Stack Flow= + + + =

EMISSIONS:

Molecular Weight MW)= Ib

Ib mole
MeOH=32.04

Ib Pollutant = (Cees+1,000,000)x(11b-mole+385f%) x MW x Qy¢ x 60min/hr
hour
=(_ DY AV x( 320 Yx(_ ! Vx 2534, 5 Ix(60)= | &V
1,000,000 385

1b Pollutant = 1b Pollutant + ODTP
ODTP hour hour
= (__lso )= o124
( 19677 )

Meter Vol (dscl) = Meter vol * ((273+20)/(273+Meter temp)* Meter Y* (Meter Pressure/29.92)=

- Yo7 2 e
- w7y g * j}—r za, ] » 2560

2694 462

. 3'71-}0 , 'Zq,,;l-! - 0
e S 6 hg.sw
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COMPLIANCE TEST - MANUAL CALCULATIONS SHEET

CLIENT: [P~ TDedw
PROJECT: A2 Bow gl
RUN TIME CHECKED: X ~psE
DATE: njsiix
CHECKED BY: v il

FLOW RATES: 40CFR 60 APP. A, Method 2
r = Stack radius () = (diameter (in.) = 12) = 2= [} - b7

A = Stack cross-sectional area (ft) =m?=3.14159 x (__,b7 yi=_ {3494

Pyar = Barometric pressure at measurement site (in Hgy= "2.9:76

P, = Stack static pressure (in Hg) =in. H;O + 13.6 in H,O/in. Hg=( "0l )= =~ pvV7%S
13.6
P, = Absolute stack gas pressute (in. Hg) = Py + Py =24 74 +~vass = 29757

t = Temperature dry bulb (°F)=_ }41: b
t,, = Temperature wet bulb (°F)=_| 34 {

e" = Stack vapor pressure (in. Hg)
= (0.00000608746 x t,°)-(0.00100431 X t,2)+(0.0756026 x t,)-1.69343
= (0.00000608746 x 1%l H-(0.00100431x 13 b 2)1H0.0756026 x 1241 )-1.69343 = 54373

%H,0 = e" - [(P; - e")x{tq - t)) + (2800 - (1.3 x )] + Ps x 100
= 503y -[((2895% 6033 Yx (kb - J3Rb )]+ @16 )x100=_ 1,28
(2800 - (1.3 x 545 )

MD = Molecular Density = (100 - %IL,0) + 100 = (100 - 1702¢ )= , $22 T2
100

(%CO + %N,) = 100-%CO; - %0, = 100- _ D8% )-(» yZGow2

M, = Molecular weight of dry stack gas (Ib/Ib-mole)=(%CO; x 0.44) + (%0, x 0.32) + [(%CO+%N>) x 0.28]
=( 0 x 0.44)+ (945 x0.32) + (T )x028)= 29,6673

M; = Molecular weight of wet stack gas (Ib/lb-mole) = My x (MD) + (181b/Ib-mole x (1-MD))

« 00007



= TIP3 x(. %272 )+ (18Ib/Ib-molex (1- , 2247~ N=_26 044

C, = Pitot tube coefficient = +3“

(\/Dp)avg = Average square root velocity head of stack gas (in. H;O)= . 1657

Ts = Absolute stack temperature (°R) =460 +t; =460 +14h & = bunl

Vs = Average stack gas velocity (ft*/min.)
= 85.49 ft/sec x 60 sec/min x C; x (\/IIIp),ﬁlvg x sqrt(T;s + (Ps x M)
= (85.49)x (60)x (__, BA )x (L1487 Yxsqrt( bolb )y=_64.57
(2684 x 28.75%)

Qsq = Dry stack gas flow rate at standard conditions =MD x V x A x (528°R + T,) x (Ps + 29.92" Hg)
= e re  x 13446 x_bjas”  x(328°R)x( PATIS5 = LS

(bys b ) x (29.92) 0l h

Q = Stack gas flow rate at actual conditions (acfim)=V,x A= (L1957 Yx ()36} )= B4

Combined Stack Flow= | + + =

EMISSIONS:

Molecular Weight MW)= 1b
Ib mole

MeOH= 32.04

Ib Pollutant = (Cgas=1,000,000)x(11b-mole=385£t>) x MW x Qg x 60min/hr
hour ,
=(15h % x (32 )x( ) Y% ( g26:s 1x(60)=_, 785
1,000,000 385

Ib Pollutant = 1b Pollutant +~ ODTP

ODTP hour hour
= (0t )= il
Gy )

Meter Vol (dscl) = Meter vol * ((273+20)/(273+Meter temp)* Meter Y* (Meter Pressure/29.92)=

23 915 o X282 2908 5 g6
2980 447

R » i‘.«' ~D"3’ — o~
e ol gow” ,Ej;f’ﬁ,zj-"' Z.5hebs
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Thermo cal 10-14-07

i 8/18/2014

Calibration date: 8/18/2014

Ten!p. Test | Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (’K) Criteria (+/-) | Value (°K) Criteria (+/) | Value {°K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
rBH 3'#1 Probe 32 0 208 -2 448 -2
lCaIibration date: 81812014

Terr!p. Test . Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value °K) Criteria (+/-) | Value (°K) Criteria (+/-) | Value (°K} Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
BH 3' #2 Probe 34 2 208 -2 449 -1

Calibration date: 8/168/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value °K) Criteria (+/-) | Value {"K) Criteria (+/-) | Value {°K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
BH 4' Hi-Temp Probe 34 2 208 -2 452 2

Calibration date: 8/18/2014 :

Ten‘!p, Test | Difference cheptance Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K) Criteria (+/-) | Value (°K) Criteria (+/-) | Value CK)___| Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
BH 4' #1 34 2 206 -4 446 4

Calibration date: 8/18/2014

Terr!p. Test | Difference Ac_oeptance Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K) Critetria (+/-) | Value °K) Criteria (+/-) | Value (°K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
BH 5' Probe 34 2 208 -2 448 -2

_I:.IIST Thermometer I.D.: E93-486

Calibration date: 8/18/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K) Criteria (+/-) | Value {°K) Criteria (+/-) | Value (°K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05 | 450 N/A 13.65
BH &' #1 Probe 36 4 206 -4 446 -4 T
NIST Thermometer 1.D.: E93-486 ‘

Calibration date: 81872014 ;

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K) Criteria (+/-) | Value {°K) Criteria {(+/-) | Value (°K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
BH &' #2 Probe 34 2 206 -4 447 3

NIST Thermometer I.D.: E93-486

Calibration date; 2/26/2013

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value °K) Criteria (+/-) | Value K Criteria (+/-) | Value "K) Criteria (+5)
NIST N/A 6.9 N/A 6.9 : N/A 6.9

0 0 0

NIST Thermometer I.D.: E93-486

Calibration date: 8/18/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance ! Test | Difference | Acceptance
Device Value (°K) Criteria (+/-) | Value {°K) Criteria (+/-) | Value {°K) Criteria (+/)
NIST 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
BH 6’ #4 Probe 33 1 206 -4 453 3

NIST Thermometer 1.D.: E93-486

Thermo cal AUG 2014.xls Page 1
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Thermo cal 10-14-07

Calibration date. 2M9/2014
Temp. Test | Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
|Device Value (°K) Criteria (+/-) | Value (°K) Criteria (+/-) | Value CK) Criteria (+/-)
INIST N/A 6.9 N/A 6.9 N/A 6.9
0 0 0
Calibration date: [_8/18/2014
Ten‘!p, Test I Difference Aqoeptance Test | Difference | Acceptance | Test | Difference | Acceptance |
|Device Value| ("K) Criteria (+/-) | Value {°K) Criteria (+/-) | Value (°K) Criteria {(+/-)
INIST 32 | N/A 7.38 210 N/A 10.05 450 N/A 13.65
MFBE 7' #1 Probe 31 -1 207 -3 453 3
[Callbration date: 8/18/2014 :
Terr!p_ Test | Difference | Acceptance ;| Test | Difference | Acceptance | Test | Difference : Acceptance
Device Value (°K) Criteria (+/-} | Value ;|  {°K) Criteria (+/-) | Value ("K) | Criteria (+/-)
NIST 32 N/A 7.38 210 | N/A 10.05 450 N/A 13.65
BH 7' #2 Probe 31 -1 207 -3 450 0
[Calibration date: 51812014
Temp. Test | Difference Ac_ceptance Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K) Criteria (+/-) | Value (°K) Criteria (+/-) | Value K} Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
BH 8" #1 32 0 207 -3 451 1
Calibration date: 8/18/2014 ‘
Temp. Test J Difference cheptance Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value: (°K) ! Criteria (+/-) | Value (°K) Criteria (+/-) | Value (°K} : Criteria (+/-)
NIST 32 N/A 7.38 i 210 N/A 10.05 450 NA | 1385
BH 9' #1 Probe 33 1 208 2 447 3
[Calibration date: 8/18/2014 ;
Temp. Test | Difference | Acceptance ; Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value {°K) Criteria (+/-) | Value {°K} Criteria (+/-) | Value (°K} Criteria (+/-)
NIST ‘ 32 N/A 7.38 210 N/A 10.05 450 N/A 13.65
BH 10' #1 Probe 31 -1 207 -3 448 -2
1

— — i
Calibration date: i 8/18/2014 ;
Temp. Test 5 Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value {°K) Criteria (+/-) | Value {°K} Criteria (+/~) | Value {°K) | Criteria {(+/-)
NIST 32 N/A 7.38 . 210 N/A 10.05 450 N/A | 1365
BH 10' #2 Probe 54 2 707 3 445 "

|

}
Calibration date: 8M16/2014 ;
Temp. Test | Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value CK) Criteria (+/-) | Value °K) Criteria (+/-) | Value (°K) | Criteria (+/-)
INIST 32 N/A 7.38 i 212 N/A 10.08 450 NJA~ 1385
BH 16' #1 Probe 30 -2 209 -3 449 1
Calibration date: 8/16/2014
Temp. Test | Difference | Acceptance | Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (K} Criteria (+/~) | Value {°K) Criteria (+/-) | Value (°K) | Criteria (+/-)
NIST 32 N/A 7.38 212 N/A 10.08 450 NA | 1365
BH 16' #2 Probe 29 3 210 2 253 3

Thermo cal AUG 2014 XIs Page 2
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Thermo cal 10-14-07
]

Calibration date: 8/18/2014

ITemp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K) Criteria (+/-) | Value {°K) Criteria (+/-)
INIST 32 N/A 7.38 210 N/A 10.05
[BH Impinger Exit #1 31 -1 208 -2

Calibration date. 8718/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance i
IDevice Value {°K}) Criteria (+/-) | Value {°K) Criteria (+/-)
IH\IIST 32 N/A 7.38 210 N/A 10.05
[BH Impinger Exit #2 32 0 205 -5

Calibration date: 8/18/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K) Criteria (+/-) | Value (°K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05
BH Impinger Exit #3 33 1 208 -2

Calibration date: | 811 8/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
IDevice Value {°K) Criteria (+/) | Value {°K) Criteria (+/-)
INIST 32 N/A 7.38 210 N/A 10.05
IBH Impinger Exit #4 33 1 206 -4

Calibration date: §/18.14

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K} Criteria (+/-) | Value K} Criteria (+/-)
NIST 32 NIA 7.38 210 N/A 10.05
BH Filter Oven #1 29 3 208 -2

Calibration date: T 8/18/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value {°K) Criteria (+/-) | Value (°K) Criteria (+/-)
INIST 32 N/A 7.38 210 N/A 10.05
BH Filter Oven #2 33 1 207 -3

Calibration date: 8718/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
|Device Value (°K) Criteria (+/-) | Value {°K) Criteria (+/-)
INIST 32 N/A 7.38 210 N/A 10.05
BH Filter Oven #3 29 -3 207 -3

[Calibration date: B/18/2014

Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value ("K) Criteria (+/-) | Value {°K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05

Thermo cal AUG 2014.xls Page 3
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Thermo -

BH Filter Oven #4 37 A 205 3
Calibration date: 8/18/2014
{Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value {°K) Criteria (+/) | Value (°K) Criteria {(+/-)
NIST 32 NfA 7.38 210 N/A 10.05
32 0 207 -3
Meter Box #906017
Calibration date: 8/18/2014
Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value {*K) Criteria (+/-) | Value °K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05
Meter Box #0610022 32 0 207 -3
alibration date: 8/18/2014
Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value {°K) i Criteria (+/-) | Value {"K) Criteria (+/-)
NIST 32 | N/A 7.38 210 N/A 10.05
34 2 206 -4
Meter Box #0307031
Calibration date: 8/18/2014 i
Temp. Test | Difference | Acceptance | Test | Difference | Acceptance
Device Value (°K) Criteria (+/-) | Value (°K) Criteria (+/-)
NIST 32 N/A 7.38 210 N/A 10.05
30 208
|Meter Box #1208030 -2 -2

Thermo cal AUG 2014.xIs Page 4
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19-Sep-14
DRY GAS METER
Model: 623
Serial #: 805005 Box 2 High Flow
Location: GEG
Date 9/19/2014 9/19/2014 9/19/2014 9/19/2014
Console leak check (cfm) 0 0 0 0
Orifice setting (*h) 1.575 2.362 3.15 3.937
Barometric pressure {in. Hg) 2777 27.77 27.77 27.77
Volume
beginning reading 0 0 0 0
ending reading 0.3474257 0.4048121 0.48314 0.5309914
Total Volume (Vd) ft3 0.3474257 0.4048121 0.48314 0.5309914
Temperature (deg F)
beginning inlet 66.2 75.2 77 78.8
ending inlet 752 77 78.8 80.6
beginning outlet 66.2 80.6 77 78.8
ending ouilet 75.2 77 78.8 80.6
average outlet temp (Tmo) 70.7 78.8 77.9 79.7
average temp (Tm) 70.7 77.45 77.9 79.7
CALIBRATION METER
Ye  1.006 1.006 1.006 1.006
Volume
beginning reading 487.160 467.510 467.920 468.4
ending reading 467.510 467.920 468.400 468.92
Total Volume (Vc) ft3 0.35 0.41 0.48 0.52
Temperature
beginning 69.8 716 71.6 71.6
ending 716 716 71.8 71.6
average temp (Tc) 70.7 71.6 71.6 71.6
Time (min) 11 11 11 10
AVERAGE
Y: 1.009 1.023 1.002 0.989 1.006
Difference from Average:  0.003 0.017 -0.003 -0.017

Y Acceptance criteria: +/- 0.02 From Average
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ZZAPRAXAIR rrca
=5, 5700 South Alameda Street
-Los Angeles, CA 90058
Tel: (323) 585-2154 Fax:(714) 542-6689
DocNumber: 000052498 PGYPID: F22013
PRAXAIR WHSE VANCOUVER W Praxair Order Number: 23050520 Flll Dete: 392018
603 SE VICTORY AVE Customer P. 0. Number: 04307063 Part Number: NI GD220SE-AS
. - Lot Mumber: 109308801
VANCOUVER WA 988810 Customer Referance Number: Cylinder Sl & Owtlt: 7S BN
Certifi qu ion: Cylinder Preswure & Volume: 2000 palg 140 cu. i,
Expiration Date; 4132021 s NIST Tracezble
Cylinder Numbser: Cc4s704 _;" Analytical Uncertainty:
28 K~ NDIOXIDE ..  °  ‘sdy
20.93 % OXYGEN ' ‘&1 %
Balance NITROGEN
Cextifeation Information:  Cerfification Date: 4/13/2013 Term: 9§ Months Expiration Date: 4/13/2021
This cylinder was certified according to the 1997 EPA Traceabilily'Protoé#l, Document #EPA-B00/R-87/121, using Procedure G2. The

certification expiration date was assigned using the May 2012 revision of the EPA Traceabliity Protocol document.Do Not Use this
Standard if Pregsure is less than 150 FSIG.

G2 ANALYSIS FOR CO2 WAS DONE USING STEC INC 8GD-710C @ 70% {C.F.=0.6543}

T —— - A = ‘---"—_-._.H_____._ - i H
1. Component: CARBON DICYIDE™ - - o

T T T RN SR Ty —— - GMIS R e
Requested Conoentration: 22 % Ref. Std. Cylinder #: CC2esan4
Certified Coneentration: 21.85% Ref. Std. Conc: 17.97%
instrumant Usad: Heriba VIA-510 $/N 2807014 A Ref. Std. Traceable to SRM# : 2745
Mathod: NDIR SRM Bmmple #:  9-B-09
Last Multipoint Calibration: 202013 SRMCylinder#:  CAL-D10785
First Analyals Dats: Date: 4102013 Second Analysis Data: Date:
zZ 0 R 1787 ©: 1502 Cone: 1502 Z 0 R 0O € 0 Comm o
R: 1787 X 0O C: 1504 Cone: 15.04 R 0 Z 0 c 0 Cone: 0
& 0 C: 1804 R 1787 Cono: 1504 Z 0 C 1] R o© Cone: 0
UDM: % Mean Test Assay: 15.02 % uom: % Mean Test Asany: 0%
2. Component: OXYGEN Referenoe Stenderd Type: GMIS
Requastad Concentration; 21 % Rat. 8td. Cylindor #: CCezs8p
Certified Concentration: 2083 % Ref. Sti. Core: 18.92%
Instrument Used: OXYMAT 5E Ref. Sid. Tracsable o SRM # 26588
Arslytical Mothod: PARAMAGNETIC SRM Sample#: 71378
Last Multipoint Calibrationr. /202013 SRM Cylinderd:  CLM-0G734
First Amalysis Data: Date;  4M0/2013 Sscond Andyii Date; Bate:
Z 0 R 20 C: 2084 Canec: 2083 & 0 R o & 0 Cong; [»]
R 20 & 0 G: 2084 Conp: 2083 R 0 & o G 0 Cone: [}
& 0 C: 2084 R 20 Cone. 20.85 & 0 & 0 R 0 GCone: ]
uoMm: % Mean Test Assay: 2093 % uoi: % Maan Test Assay: 0%
Analyzed by: Certified by:
Shamesda Jiffrey

d rate within the limits of the analytics!
mathods smployec and is complete to the exant of the epecific , we make no or 8 10 the suitability of the ute of the information for any purpose, m:h
information 1a offered with the uncaretanding that any use of the information Is at the sola discration and risk of the user, mmmdﬂhlhbﬂhdmnm«\.m.mmdma
use of the infermation oen teined harein exceed the fee uatablished for providing such information.

-~ 00011



Praxair
5700 South Alameda Street

Los Angeles, CA 90058

Tel: (323) 585-2154 Fax:(714) 542-6689
PGVPID: F22013

DocNumber: 000051337

 CERTIFICATE OF ANALYSIS /E

Customer & Order Information:

PA PROTOCOL GAS

PRAXAIR WHSE VANCOUVER W Praxair Order Number: 23050701 Fill Date:  38/2013
603 SE VICTORY AVE Customer P. O. Number: 04307067 Fart Namber: NI GD1105E-AS
, Lot Number: 108308804
y .
VANCOUVER WA 986610 Customer Reference Nwm:ber Colimder Sple & Owtte: S COASS0
. yilrdar Pressure & Volume: i .
Certgﬁed C@nc&nﬂ'ﬂﬁo’l: v r Presyure & Volime, 2000 psig 140 cu. 1.
Expiration Date: 312712021 NIST Traceable
Cylinder Number: CC120897 Analytical Uncertainty:
11.02 % CARBON DIOXIDE 1%
1049 % OXYGEN 1%
Balance NITROGEN
Certifeation Information:  Cortification Date: 3/27/2013 Term: 96 Months Expiration Date: 3/27/2021
This cylinder was cartified according to the 1997 EPA Traceabllity Protocal, Document #EPA-800/R-97/1 21, using
Procedure G1. The certification expiration date was assigned using the May 2012 revision of the EPA Traceability
Protocol document.Do Not Use this Standard if Pressure is less than150 PSIG.
Analytical Data: {R=Reforance Scaq&arn& Z=Zero Gss, C=(Fas Candidets) :
2 o4, Component CARBON BIOXI S vﬂ-ﬁ*&;-;'--:sﬁ-—-—: 4 - Refarsnoe Standard Type; GMIS
Requestad Concentration: 1% -Ref. Std, Cylinder # : CC7663
Cartifisd Concantration; 11.02 % Ref. Std. Cone: 10.07%
Instrument Used: Horiba VIA-510 8/N 2807014 Ref. 5td, Traceable to SRM # : 1675b
Analytical Method: NDIR SRM Sample#:  B-F-51
Last Multipolrt Calibration: ~ 3/4/2013 SRM Cylinder #:  CAL014538
| Farat Anatysts Data: Date: M&Z0T3 | " ! Secand Analysis Data: Date:
'z o R 007 c 1101 Come: 1104 | 22 0 R 0 G 0 Cone 0
R: 1007 2Z © C: 1102 Cone:  11.02 : CR0 Z 0 c: o0 Cone: a
H T + C: 1108 R: 1007 Conc: 11.08 | 2z 4] c: o R: o Cone: o]
uoM: % Mean Test Assay: 11.02% . uoM: % Mean Test Assay: 0%
2. Component: OXYGEN - Refarance Standard Type: aMis
Racyiastad Conoad . 105% Ref. Std. Cyiinder # : 9AT5825
- Gertiied Conceration: 10.48 % Ref, 8td. Cone: 10.01%
Instrument Usad: OXYMAT 5E Ref. Std Traceable lo SRM#:  2658a
Analytical Method: PARAMAGNETIC SRM Sampla#:  72.28-B
Last Muttipoint Calibratior: ~ 3/4/2013 SRM Cylinder#:  CLM-008896
First Analyais Data: Date: 3152013 ! Second Analysis Data: Dats: o
Iz 0 R 16 C: 1048 Cone: 1049 iz 8 R 0 €& 0 Cone 0
"R: 10 z 0 C: 1048 Conec: 10.48 . R 0 Z 0 c: © Cone; 0 '
lz o C: 1048 R: 10 Conc:  10.49 pZ 0 ¢ 0 R: 0  Conc 0
uoM: % Mean Test Assay: 10.49% .._; LUOM: % Mean Test Assay: 0%
Analyzed by: Certified by: m

u Shameela Jiffrey

information contained harein has been prepared at your request by qualified exparts within Praxalr Distribution, Ino. While we balieve that the irformation is agourate within the limits of the analytical
methods employed and is complete to the extent of the specific analyses perfarmed, we make no wamanty or rapresentation as to the suitability of the uss of the information far any purpose. The
information is offered with the undarstanding that any use of the information s &t the sole distretion and risk of the user. In no event shall the liabilty of Praxair Distribution, Inc., arising out of the
use of the informatlon con tained herain axcead the fee established for providing such informatlon.
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AIRDATA MULTIMETER CERTIFICATE OF CALIBRATION

Customer ID;_02.0243

Customer__Biahern Environmental

Model & _ X0 <

PO #:;

SMN: (L)

City:_Lt. tyloke A A
Calibration Due Date: Order#_; 2 05 2

Test By :%::2 Date 03-19-12 Rh_2S % Ambient Temperature_72._*F Barometric Pressure =% .3 (u. |
ABSOLUTE PRESSURE TEST (i n

TEST METER TOLERANCE = + 2.0 1inHg
Pressure Standard: Heise #02-R  S/N: 41741/42451 o Pressure Standard: Helse #12-R  S/N: 43168/44731
Pressure Standard: Heise #04-R S/N: 4174342453 Pressure Standard: Heise #14-R  S/N: 43412/45043 —
Pressure Stendard: Heise #06-R S/N: 41742/62482 Pressure Standard: Heise #18-R S/N: 44581/48845
Pressure Standard: Helse #08-R S/N: 42186/43328 __ Pressure Standard: Heise #20-R S/N: 44582148847
Pressure Standard: Helse #10-R S/N: 42203/43352
Set Point Standard Test Mater % Diff
14.0 Ir 1 3.%Y 12, --29
284 2% 3 28.3 -2
40.0 | “p.39 e, 3 -z22
DIFFERENTIAL PRESSURE
TEST METER TOLERANCE = :zo*:g"ooﬂnwc
Pressure Standard: Heise #01-L S/N: 417302448 __ Pressure Standard: Heise 511-L  S/N: 43165/44557
Pressure Standard: Heise #01-R S/N: 41730442448 v Pressurs Standard: Heise #11-R  S/N: 43185/44730
Pressure Stendard: Heice #02-L. S/N: 41741/42454 _ — Pressure Standard: Heise 212-L SIN: 4318644732 —_—
Pressure Standard: Heise #03-L. S/N: 4173862448 ___ Pressurs Standard: Heise ¢13-L  S/N: 43415/45041
Pressure Standard: Heise #03-R  S/N: 41738442445 ___ Pressure Standard: Heise M3-R  S/N: 4341548029 S
Pressure Standard: Heise #04-L.  S/N: 41743/42456 ___ Pressure Standard: Helge &14-L 8IN: 43412/45045
Pressure Standard: Heise #05-L S/N: 41740i42450 Preasure Standard: Helse #17-L S/N: 44579/46842
Pressure Standard: Heise #05-R  8/N: 41740/42447 __ Pressure Standard: Helsa#17-R  S/N; 4457946841
Pressure Standard: Heise #08-L. S/N: 41742/42488 __ Pressure Standard: Heisa #18-L  S/N: 44581/46848 —_—
Pressure Standard: Heise #07-L. S/N: 42185/42186 ___ Pressure Standard: Heise #15-1. S/N: 4458048844
Pressure Standard: Heice @07-R  S/N: 42185/43326 ___ Pressure Standard: Helse #13-R S/N: 44580/46843
Preasura Standard: Heice #08-L 8/N: 42186/43328 __ Pressure Stendard: Heise #20-L S/N: 44562/48848
Prossure Standard: Helce #08-L  S/N: 42202/43351 ___
Preasure Standard: Heise #08-R S/N: 42202/43350 _
Pressure Standard: Heig2 #10-L 8/N: 4220343358 ___
Approx Set Paint Standard Test Meter % Diff
.0500 ANy c OSV -39
~1250 2= | —23
2250 R LLSD -8
2700 L 2Z0S 2704} -5
2.000 2 -0S9 Z2.053 - 29
2.600 3wl | 3. 4% =3
4,400 “ANiIST 1 -.02_
27.00 27. 31 27.37 L2
50.00 SV-50 st.35¥w - O%
Over Pressure NA o NA

AD:1 Cabration Rev1 1/01/28/11

Shormagﬁ Instruments, Inc.

ale, Arizona 85260

78665 East Scottsdale
(480) 991-6744 » Fax (480) 443-1267 » wwahortndge com

1of2

88013



Shortridge Instruments, Inc. AirData Multimeter Calibration Equipment

Order Number: -/ 2053 Serial Number: 0121 1% Test Type: As-Receww Final
Modet: PPM-2 wamwn—ﬁmm
ADM #02-R &IN: 41741742454 Holss ) Caiibeation Date: 0408/ 1 Due Date: 04/2012
ADM #04-R BIN: 417459/42458 Helss Model: PPM-2 wamnmmm Callbration Date:: 10H0M 1 Dus Date: 1022012
ADNHOSR  SIN: 4174242482  HelsoMode: PPM-2  Mioc & Collbraied by Drossor Incusties (Asharofi  Caibration Dete: 08941 Doos By, cucoos
ADMSOBR  SAL 4218848328  Heise Mode:: PPM-2 Mi5d & Calbrud b Cresur cuaiss (Aahcrfy  Collaton Detw: CI1G1  Due Dot 002012
ADM #10-R SN: 4200043352 Helse Model: PPM-2 amummm Calibration Date: 01/18M2 Due Dete; 01/2043
ADM#12-R SN 4318044731 Heise Model: PPM-2 w&mwmmm Calbration Date: 1213M1 Cus Date: 1272012
ADM #14-R SIN: 4341248049 Heteg Model; PPM-2 Wlmwmmm Calitwation Date: 07/21/11 Due Date: 07/2012
ADM #18-R g 4459148845 Heise Model: PPM-2 w:wwmt Calfbration Date: 04/28/11 mnumm‘tz
ADM $20.R : 44582/48847 Heiso Modet PPM-2 Cadibrated by Ashcroft, Calibration Date: 052811 Date: 082012
602-R, 04-R, 06-R, 08-R, 10-R, 12R, 14-R W&g in 0.60 in Resolfior: 0.01 U - <0.0358
e . Raied Aoy SER B GO g Rangs oS0 Resohdton: 6.601 Hnered < .06
DIFFERENTIAL PRESSURE STANDARDS
ADMAOTL  S/N:41700M3440  HeisaMode: PPM-1 Migd & Calbratd by Dresser incuskies {Ashorol)  Colibraion Date: OA26M1  Due Deter 0412012
ADMOIR  SAU4I7IMMIGS  HeicaModok FPIL1  Migd & Callvaied by Drowcer Incusiies (Ashero)  Caibrafion Dain: 050411 Do et 04201
ADMIUZL  SA:4174142484  HeisModet PPM-1  Migd & Calbrated by Dresecr Incusiies (Nshorof)  Caration Des 0000/ Do ars, o401
ADMEORL  S/N:4173M2448  HeiscModet PPM-1  Migd & Colbeaied by Droeeer ndusiies (Asherot) Callrmtion Date 110811 Do e Soraat
ADM#OMR  S/N:A173042445  HeloaMode: PP3k1  Migd & CaZooaid by Dresser incusirios Cafibrafion Dulec 10/481  Dus Daie: 102012
ADMIOL  SN4TTANMSS  Heso odek PPLL #:mgmm Oalbrwion Datz: 1OME/11  Dus Dl 072012
AD 505-L 4042450 Heizs Model: PPM- Calibvatzd mmm Callbration Date: 101444 Due Date:; 09/2012
ADM #05-R S/N: 41740042447 Heiza Model: PPM-1 w&mwmmm Dale: 08/30M1 Dus Cate: 08/2012
ADM #08-. SN 41742/42485 Haisa Model: PPA-1 w&mwmmm Cafibration Date: 08/27/111 Due Daie: 002012
ADM #07T-L S/MN: 42186M2138 Haisa Modal: PPM-1 wlmummw “‘Calibration Date: 03M2M 1 Due Date: 032012
ADMGOT-R SN 4218543320 Hisise Slodst PPIA1 wamummm Calibration Doke: 03/10/11  Due Dake: 032012
ADM #06-L S/N; 4218843329 Heaise Model: PPM-1 M¥gd & Calbrated by Drezser indusiias Callbration Date: 03/10H 1 Due Dale: 032012
ADM #08-1 S/N: 4220243351 Helzs Model: PPM-1 w&mwmmm Calibraion Data; 01/2842 Due Date: 0172013
ADMSOBR S/ 4220243360  HeiteMode: PPAR1  Migd & Callrated by Drasear induskies AShorof)  Callrafion Dats U212 oo oot 1012
ADM 101, : 42203M3353 Heize Modsl: PPis-1 m&mwﬂmmm Caflbration Date: 01/22H2 Due Date: 0172013
ADM #{1-L &/N: 43185M4551 Helrs Modal; PPM-1 m&mwmmm Date: 12022/11 Due Date: 122012
ADM £15-R S/N: 43185144730 Heisa Model: PPM-1 mamummm Caiibration Dale: 120241 Due Date: 1212012
ADM#i2i 643184472  HelcoModet PPML1  Migd & Cailbred by Drosser Indusbios (Achero®)  Galbvation Datm, 4211, oo o, 122012
ADM #13-1 8/N: 43415M5041 Heica Modet PPM-1 wlmwmmm Catibration Date: 0772111 [ Datx 0772012
ADH #13-R SN: 4341545038 Holoa Modet: PP-1 w&cﬁuummm Duie 0714111 Dus Date: 07/2012
ADM #t4-l, B/N: 43412145045 Haica Model: PF-1 WIWHMMM Cafibration Dalc: 071411 Dua Dote: 0712012
ADM #17-L  4AS7RMESA2  HelcaModoh PPM-1  Migd & Caiteaind by AZharof, Inc. Daz: 04HSM1 Due Dute: 042012
ADM #17-R S/N: 44570/45841 Heiza Modst: PPM-3 mlmumm Calibration Dxie: 040011 Dua Date: 0422012
ADM #18-L. §/N: 4458148848 Haise Modet: PPM-5 M4 & Calibrated by Ashoroft, Inc. Calbration Date: 521201 Due Date: 04/2012
ADM 2191 §/N: 44580/48844 Hoise Mode: PPuk-1 Migd & Caltwated by “shevott, Ing, Cobration Date: 08/27M1 Due Date: 0872012
ADM #18-R SIN: CAS80M3B43 Hoisa Model: PPM-1 Migd & Cellivetad by Ashenstt, inc. Cailbration Doie: 08/21H ¢ Due Date: D8/2012
ADM 320-L SIN: 44582/48848 Tkodel: PRM-1 W&mhm@ Data: 08141 Due Date: 0872012
”1%%054.0‘7;%“ 11;!;.&';%-2-:.7.-‘:{-%“ mm:&azﬁm;ﬁ&ﬂ Ruwm.ahmw ﬁ:mm Uncartainty; < 0.06035
1-R, SR, O5-R, 00-R, Rated Accuracy: . 0.8-5.0inwe : 0.0001 Uncettainty: < 0.00348
MM-LMM.JO-L1%14-L1 20-L Accurscy: > 0.00% 15 {0.03 mws) Range: 0.0-50.0Inwe Rex: 0.001 Uncertainty: < 0.0346
Model ADM-STOC wamwmwsgm. Calibration

vel Transter Stincdard SN: M02008  AS Date: 12MaM1 Due Date: 12/2012
ngm“:m Model ADM-8TDC Migd & Caiibreted by Shoririds Instrume:ts, Calibrztion Date: 01724112 Due Date: 01/2013
Vel Eqv Transfor Stondard 8/N: M02903 ADM-BTOC Migd & Calibraded by Shortrics3 insiruments, Calibration Date: 12/18/11 Cue Dat=r 12/2012
Vel Eqv Transfer Standard B/: M10639  Model ADM-870C Migd & Caiibraded by Shoririd: inctruments, Inc. Calibration Dote: 12/18/11 Due Date: 12/2012
Vel Eqv Transfer Standend Liadel ADM-870C  Mrg'd & Calloroted by Shoriridge Instruments, Caikwation Date: 0172013
w%mmmmm1 ADK-BT0C Mifg'd & Calte=iod by Ehortridge Instruments, i Calibrrtion Date: 12013111 Dug Date: 1272012

ne,
Rated Acouracy: Veiocity & 1.5 % 2 3.5 fom Uncertainty: <8.00 fom xt 100 fprm; <7.50 fpm at 500 fom

RTD Simulator 8/7; 246  Model RTD-1000/500  Migd by Genoral Resistcron ~ Calibrizted by Hont Sclentific (Pluke)  Criibration Datcz 012408 Dua Dals: 01/2012
RTD Simuiator 8/N: 250  Model RTD-100G/500  Migd by General Resistance  Cafibretad by Hert Sciontitic (Fuks)  Cafibeation Date: 0172463  Dus Date: 0172012
RTD Simulstor S/N; 253 Medel RTD-1000500  Migd by General Recistance  Caibratad by Hart Sciontifia (Fiuke) ~ Callbvation Date: 01/24/08  Dye Data: 0172012
RTD Simutstor S/N: 254 Modz=i RTD-1000/800  Migd by Generai Resistance  Cailbraied by Harl Scientific (Fluke) ~ Cnitrafion Daty: 03U7X08  Dus Dae: 032012
RTD Gimudator &/N: 256 Model RTD-1000/500  Migd by General Resirtance  Calibrated by Hart Sciemtifio (Fiuke) ~ Cadibeation Date: 03007/08  Due Date: 032012
RYD Simulaior S/N: 257 Model RTD-1000/500  Mfgd by Genaral Res'stance  Calfrated by Hart Scientiic (Fluks)  Cafibration Date: 0307/08  Dua Daty: 08/2072
RYD Simuistor &/N: 262  XModel RTD-1000/500  Mfpgd by General Resislince  Calibrated by IET Labs Calibration Date: 12118711  Dus Dute: 1212018
RTD Simulator SAN: 268 Modei RTD-1000/50¢  Mfyd by General Resistancy  Calfhrated by IET Labs Calitveticn Date: 12181 Dus Date: 12/2045
RTD Simulaior 8/N: 284  Modci RTD-1000/500  Mipd by Genersi Resisiance  Gailiewted by IET Loba Coiftration Date: 124841 Do Dute: 12/2015
Rated Accurcey: 0.025% ef satting Range: 10010 411191100 Recaluion: 0.01 & Uncertainty: < 0.00032° F
Tharmometer #1 8/N: BAGSS/Thormistor S/N AA1068  Model 1504/5810  Mfd & Callbrated by Hart Scienfific (Fluks) ~ Calfbraion Date: 01714111 Dye Date: 01/2018
Thermomcier #2 S/N: SB104/Thermistor S/N 871507 Model 16045610  Mipd & Callbwwted by Hart Scienttfic (Fluke)  Callbration Date: 1108110  Due Date: 1112012
Thermomater @5 &/N: B11780/Thermiator &/N B10505 Mode! 15046610  Migd & Cefitrated by Mert Sclontific (Fiuks)  Crilbeation Date: 01/24/1 % Dus Datw: 01/2013
Themometer #6 S/N: B11782/Thormistor 8/N B10509  Model 1504/5810  Miy'd & Calibvated by Hort Sclentific (Fluke)  Cakbraion Date: 01/24/44 Dus Date: 01/2013
Rated Accuracy(combined): 0.028° FX.018° F Range: 32° F.178° Resolutian: 0.001* F

Caombined Uncerteinty with Baths: < 0.040° F

‘Transfer Stcndard SN MOO136  Model ADRL-8T0 A¥gd & Caiibrated by Shoriridge instrumants, in. Calibeation Date: TO0/25/1 Due Dets: 1072012
I'gmwwsmmm Modal ADMNSTG  Migd & Casibrated by Shortridge Inatruments, inc. Calibration Date: 0303411 Due Date: 0372012
Ratad Accuracy: 0.08°F Range: $3° F-156° F Resoltion; 0.01* F Unecrtainty: < 0.023° F

Tetal combined Uncertainty for MuiiTemp and TemProbe testing : < 0.046° F
This form must remain with the Certificate of Calibration corresponding to the Order Number ligted above.

Shortridge Instruments, Inc.
7858 East Redfield Road Scottsdale, Arizona * (480) 991-6744 + Fax (480) 443-1267 » www.shorlridge.com

BoUL4
ADM Cal Stnds Rev 04/01/26/11 o382
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APPENDIX D
GP PRODUCTION DATA
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APPENDIX E
EPA/ODEQ CORRESPONDENCE



September 25, 2014
Mr. Mike Eisele
Oregon Department of Environmental Quality

750 Front Street, Suite 120
Salem, OR 97301

RE: Georgia-Pacific West Toledo, Oregon Mill’s Brown Stock Washer Methanol Testing
Dear Mr. Eisele:

Please allow this letter to serve as notification that Bighorn Environmental is scheduled to perform methanol
testing on Georgia Pacific’s Brown Stock Washer Lines to comply with the CCA rules at their Toledo, Oregon
Pulp and Paper Mill.

Purpose of Tests: To determine compliance with the CCA rules as outlined in GP’s permit.

Sources, Parameters, and Test Dates: The following table outlines sources, parameters, and proposed test dates.

SOURCES PARAMETERS TEST DATES
#1 Wash Row Combined Vent Methanel, Velocity & Moisture
#1 Wash Row Foam Breaker Methanol, Velocity & Moisture
#1 Wash Row Vacuum Pump Methanol, Velocity & Moisture November 3-7
#2 Wash Row Combined Vent Methanol, Velocity & Moisture
#3 Wash Row Combined Vent Methanol, Velocity & Moisture

If testing dates change, Bighorn or Georgia Pacific personnel will call you soon after scheduling the new dates so
you can make preparations to observe.

Test Methods: Testing will be conducted in accordance with EPA Methods in Title 40 CFR 60, Appendix A,
July 2013, and ODEQ methods in its Source Sampling Manual, Volume I, January 1992.

Flow Rates: EPA Methods 1 & 2 (Shortridge digital manometer for low velocity sources,
expected to be used on #1 WR combined vent)

O, & CO,: EPA Method 3A

Moisture: Oregon DEQ Method 4

Methanol: NCASI CI'SG/PULP 94.03

Discussion of Methods: EPA Methods 1 & 2 will be used to determine flow rates. ‘O, and CO, will be measured
at each stack either directly or with a bag sample. The absence of cyclonic flow will be verified for each source.
Georgia Pacific’s Sam Adams received approval to use NCASI Method 94.03 (see attached letter). This method
includes a spike solution and method blank as part of its QA/QC.

Data Collection: Bighom uses standard forms, which contain all required regulatory data and any additional
information necessary for flow rate determinations.

Process data: GP personnel will record the pulp production from each wash row during each test period.

Sampling Replicates and Duration: Bighom will conduct tests consisting of a minimum of three-one hour runs
for methanol including a pitot traverse and moisture determination during each run to determine flow rates. These



will be conducted concurrently with each test run. Testing on the three #1 Wash Row Vents will be conducted

simultaneously.

QC/QA:

ODEQ Source
Sampling
Manual
Volume One
Language

Cross checks such as manual calculations of Bighorn's computer generated spreadsheet
summaries allow test results verification. Bighorn files manufacturers' accuracy certificates and
interference tables for CEMS, flow controllers, gases, etc. Additionally dry gas meters, pitot
tubes, thermocouples, gas dividers, etc. are certified as per ODEQ and EPA requirements and
frequencies. Where EPA or ODEQ frequencies are not specified, Bighorn has established those
based on neighboring state’s regulatory criteria.

Thorough sample methodology adherence, chain-of-custody procedures, and documentation
provide proof of our QA/QC efforts. Relevant QA/QC documentation is included in the final
report’s Appendices for results support and regulatory review.

a. It is assumed today, but will be confirmed on or before the test day, that the duct air flow
measuring meets criteria in EPA Methods 1 and 2.

b. In no case, will sampling replicates be accepted if separated by a time duration of 24 or more
hours, unless prior authorization is granted by ODEQ,

c. The source to be tested must operate at a normal production rate during testing. Rates not in
agreement with those stipulated in the Title V Operating Permit can result in test rejection for
application to determine compliance. Imposed process limitations could also result from atypical
rates.

d. The department must be notified of any changes in source test plans prior to testing.
Significant changes not acknowledged by ODEQ which could affect the accuracy and reliability
of results could result in test report rejection.

¢. Method specific quality assurance/quality control procedures must be performed to ensure the
data is valid for determining source compliance. Documentation of the procedures and results
shall be presented in the source test report for review. Omission of this critical information may
result in rejection of the data, requiring a re-test.

f. Source test reports must be submitted to the department within 60 days of the test dates,
unless another deadline has been stipulated, either by permit condition, or by ODEQ letter
approval.

g. Two copies of the completed source test report must be sent to the ODEQ Regional
Operations staff person responsible for the source and the second copy to the Source Testing
Coordinator, ODEQ headquarters in Portland, Oregon.

Please call me if you have any questions.

Sincerely,

Tim Homer

Air Emissions Lab Manager

cc: Dan Kunde - Georgia Pacific



Department of Environmental Qualit
Western Region - Salem Office
750 Front St NE Ste 120
Salera, OF. 97301-1011
Ph: (503) 378-8240
Fax: (503) 373-7944
OTRS 1-800-735-2900
www.oregon.gov/DEQ

September 29, 2014

Mr. Daniel Kunde
Georgia Pacific Corporation
1400 SE Butler Bridge Rd.
Toledo, OR 97391

Mr. Tim Homer

Bighorn Environmental Air Quality
1324 N Liberty Lake Rd.

Liberty Lake, WA 99019

Re: Georgia Pacific Corporation
Title V Permit 21-0005-TV-01
Brown Stock Washer Methanol Source Test Plan

Dear Mr. Kunde and Mr. Homer:

The source test plan received on September 26, 2014 for testing at the Georgia Pacific facility located in Toledo, OR has
been review. The plan proposes to check the methanol emission rates from the brown stock washers. The methanol testing
is approved with the following conditions:

GENERAL PROCESS CONDITIONS

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

2.)  Unless otherwise specified in the Permit, source testing shall be performed as follows:

= At least 90% of the design capacity for new or modified equipment.

¢ At least 90% of the maximum operating rate for existing equipment; or

* At 50 to 110% of the normal maximum operating rate for existing equipment. The normal maximum
operating rate is defined as the 90® percentile of the average hourly operating rates during a 12
month period.

Documentation supporting the design capacity or operating rate determinations used must be included
within the source test report.

3.)  During compliance source testing, the following process parameters shall be determined, recorded and
documented in the source test report. The process parameters below are to be reported for each
individual test run and averaged for all test runs if appropriate.

s Washer production rate (oven dried ton/hr)

EPA/ODEQ METHODS 1-4 CONDITIONS

4.)  The flow rate for the exhaust stacks must mest the EPA Methods 1 & 2 criteria. For ducts with diameters
less than 12” use EPA Method 1A instead of EPA Method 1. Clear diagrams and documentation of this
must be included in the source test report,

5)  The exhaust ducts must be checked for cyclonic flow. Documentation of this must be provided in the test
report.
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