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o SULFUR RECOVERY UNIT2 e
' COMPLIANCE STACK TESTING' REPORT .
UNITED REFINING COMPANY
‘ WARREN FACILITY - "+
- WA_RREN,_PENNSYLVANIA B

BRI INTRODUCTION

" '.'Umted Refimng Company (URC) contracted A1r/Comphance Consultants, Inc (ACCI) to- o

oo perform a carbon monoxu:le (CO) and sulfur dlox1de (SOz) testmg program on the Sulfur=

'.Recovery Umt 2 (SRU 2) stack at the1r faclhty Iocated in Warren, Pennsylvmna Testmg was | :

.",-lperfonned to demonstrate comphance with URC’s Plan Approval No. 62- 0170 All testmg;" P

: -followed methodology referenced 1n the Umted States Envnonmental Ptotectlon Agency (U SEPA) - '
‘Trtle 40 Code of Federal Regulatlons (CFR) Part 60 Appendlx A A copy of the testlng protocol o

. is located 1n Appendlx A .".' L

b 2 COMPANY AND TESTING FIRM INFORMATION

| COMPANY | TESTING FIRM

"M: JoeyRoy BT IR ' | ¢ EncS thte , .
-+ United Refining Company SRR Air/Compliance Consultants Inc
- 15 Bradley Street” L 1050 William. Pitt Way -

" Warren, Pennsylvania 16365 . Pittsburgh, Pennsylvania. 15238

(814)723-1500—Telephone - (412)826-3636—Telephone - -

(814).726-4603 - Facsmnle 27 (412) 826-3640 — Facsimile

.]roy@u:rccom R R 'j”_--_gewhlte@alr-comp .com . -

R TESTING DATE AND PERSONNEL

-' E _'_.S01entlst ‘Mr. Joey Roy served as the URC llatson

. _TestmgwasPerformedApnllO 2008, TheAccnmngtmconsmedoer Eric S. Wlnte e |
: .?‘:_-'Pro_]ect Manager, QSTI Mr Rlch thharns, Pro_lect Sclentlst, and Mr Mlchael Belfoure, R o

L T



4 PROCESS OPERATING CONDITIONS. S
- Testing was perfonned-at'the umt’smaxnnum ‘_nor\rna'l operating con'_dit-l:on.‘ o
| '5, SAMPLING LOCATION DESCRIPTION

" The SRU 2 extracts elemental sulfur from ac1d gas (gas contammg hydrogen sulﬁde [st]) usmgﬁ o
"the Claus process Ta11 gas from the Claus process contalns resrdual HZS and SOz It is sent to

- '-.:the Tall Gas: Treatmg Urut (TGTU) where even more sulﬁrr 1s stnpped from the gas At the_:"“-' e

: TGTU res1dual SO; is converted to HZS and an arnlne scrubber removes the H;_S The treated AR

w -gas is sent to an mcmerator where any re51dua1 sulfur compounds are converted to SOZ

o -The SRU 2’s mcmerator stack is 70“ n dlameter at the samphng locatlon and exhausts 175'_ L ERT

'. E above grade A ladder provrdes access to the samphng platform, whrch is located approxrmately " Lo

= 79' above grade The stack temperature of the SRU 2’s mcmerator is typlcally 1 200 to 1, 220°F B

i 6 TESTING PROCEDURES

| _ "Testmg was conducted 1n accordance w1th USEPA Tltle 40 CFR Part 60 Appendlx A Testmg S

L | ‘f‘?-Methods 1 2 3A 4, 6C 10 Freld and Computenzed data sheets can be found in Appendlx B

‘ 6 1 Gas Flow and Temperature Measurements

| The pnnclples of USEPA Method 1, Sample and Veloczty T raverses for Statzonary Sources were;- .
N utlhzed to determme the number and locatlon of the traverse pomts for the SRU 2 Stack Outlet

.The gas ﬂow rate and temperature proﬁles for the gas stream were measured by conductlng.' R

. slmultaneous velocrty and temperature traverses durmg each samplmg run Gas velocxty he ad
o wasmeasured usmgacahbratedS type P1tottubetha1wasconnectedtoamanometer Thestanc s

S --pressure was measured usmg the same Pltot tube and manometer A Chrome-Alurnel..

' .:;?-‘- thermocouple attached to a dlgltal 1nd1cator was used to measure the gas temperature at each of

_ . : ”A.the traverse pomts The gas ﬂow and temperature measurements fol]owed the pnncxples of_ '. :- :
" 3 USEPA Method 2, Determmatton of Stack Gas Veloczty and Volumetrtc F low Rate (S—Type Pztot L

- Tube) Cyclonlc checks can be found on the Run 1 field data sheet in Appendrx B.



o _6 2 ' C‘Oz and 02 Determlnatlon

L 'The prtnclples of USEPA Method 3A were utlhzed for the deternnnatron of oxygen (02) and‘ -

o '-carbon dioxide’ (C02) for’ the test program A Servomex 1440 Anal}’Zer was used A gas sample |

. "_l_:"was contmuously extracted from the SRU 2 stack and a portlon of the sample was conveyed toa. _

._ ‘,pararnagnetlc 02 and a smgle beam srngle wavelength COZ analyzer through a heated 11ne

""6 3 Molsture Content Samplmg

| M01sture content sampltng was conducted concurrently w1th each sarnphng Tun’ usmg the'

':_pnncrples and samphng apparatus presented rn USEPA Method 4 Determmatton of Mozs!ure E _

' 'Content in Stack Gases The parameters evaluated to determme the gas-strearn morsture content N

. were sample gas volurne, temperature and pressure, and i 1mp1nger and srhca gel m01sture gatn

e . ';6 4 Determmatron of Carbon Monoxrde Emrssrons

; .The pnnclples of USEPA Method lO Determmanon of Carbon Monoxtde Emzsszons ﬁ'om-

- -Statzonaty Sources (Instrument Analyzer Procedure) were used for thts test program A gas ol

o sarnple was contrnuously extracted from the stack passed through a. heated hne into a gas T B S

S 'condrtloner and then a portron of the sarnple was conveyed to a TECO Gas Fllter Correlatron- L

- _analyzer USEPA Protocol gases were used for USEPA Method 10 tnstrurnent cahbratlons Three /'g: o

: )160 mmute sarnpllng runs were performed

'.'6 5 Determmatlon of Snlfur Droxlde Emlsslons :

: ‘.’-The prmcrples of USEPA Method 6C Determmatton of Sulﬁzr Dzoxrde Emzsstons ﬁom .

- Stattonaty Sources (Instrument Analyzer Procedure) were used for thts test program A gas' Co

_-.sample was conttnuously extracted frorn the stack passed through a heated hne mto a gas_-” Co

L condstroner, and then a portlon of the sarnple was conveyed to. a Westem Research Senes 921 g o

- AX-921.9746-1 ultravrolet analyzcr USEPA protocol gases were used for USEPA Method 6C R
’ '_tnstrument ca.hbranons Three 60 rmnute sampllng runs were perforrned the average of the three' )

o sarnphng runs constltuted the tests The I-mrnute average and CEM b1as sheets for the test .

- program are located in Appendrx D



T DEVIATIONS FROM THE PROTOCOL |

- _"The only dewauon frorn the URC subm1tted protocol is the revrsed stack ﬁgure for the SRU 2.

.- The: stack d;arneters referenced were 1ncorrect agalnst the venﬂed rneasurements 1n the freld A

'corrected stack samphng schematrc 1s enclosed in the ﬁgure sectron of this report

QUALITY ASSURANCEIQUALITY CONT ROL

5 ?The followrng reference method cahbratlon sheets can be found in Appendrx E
' _:"o .'Analyzer 1nterference checks B L
o -'_-. ‘ Stratrﬁcatton Check : S
e USEPA Protocol Cahbratron Gas Certlﬁcatrons co
L. ,_Thermocouple cahbratlon '
] . “Pitot Lahbratlon ‘ _‘ S
= e .;"_'Dry Gas Meter Cahbratron ~:: SERR

9 | TESTING RESULTS

o 'Table 1 contarns the emrsswn results for the SRU 2 stack CO and 502 emrsswns concentratlons A

E are presented 1n terrns of parts per rmlllon dry volume basrs (ppmdv) and emrssron rates are[ I

’:_presented in terms of lb/hr

S Fleld and computenzed datasheets are contamed in Appendrx B. URC supphed process data can

L 3 be found in Appendlx C One-mmute averages and contmuous emrssron momtonng (CEM) blas.'. |

; ‘ sheets are. contamed m Appendlx D Reference rnethod QA/QC data 1s located in Appendtx E i

v and sample calculatrons are located in Appendlx F
10 CONCLUSIONS

o ':ACCI conducted a comphance mung program on Apnl 10, 2003 for Umted Reﬁnmg Company T
' located in Warren, Pennsylvama. Testmg was performed on the Sulfur Recovery Umt 2 Stack ;

for CO, and SOz chSSIOIl concentratlons and ernlssron rates Test results represent data that 1s R

-4 __'~ consrdered to be representatrve of the emrssron rates at the prevarlmg operatmg condltlons

o WWZW S S amp 7
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Tablel -

Ermssmns Test Results Sulﬁ.lr Recovcry Unit2 )

.- United Reﬁnmg Company, Warren, Pennsylvama

j -TestData '

o _'an‘l‘ S CRi2 .

~Run3"

: _A\aeragc O

.. Date:

Start Time -

'_: ‘ Eﬁd Time - = .
- FlowRate. . .
- Flow Rate

S - Flow Rate

.:FlowRate'--"" L
Sample‘Volume- -
. Sample Volume. -

"_CarbonDlomde(COz) ST (@ryvolume%) 497 504
o By vohime%). - USTL. g6

WaterVapor(H,O) L (volﬁme%)."-' n T 6.3@“ Sl 683

- Stack Temperature - <" - ey e 11499 114097

E Oxygcn (01)

- 4/10/2008‘_ 411072008

C9:30AM 1040 AM.
R R CO10:30AM - C 1140 AM
LGACEM) o o degsl . o 11046 e
C(SCEMY . D582 L 5565
C(DSCEM)Y . o ca8deT - L 502
" (DSCM/min) L - 140 7 PR [y A
C(DSCFY .. . 722958 22831

C@DSEM) o 0es L0488

" 410/2008
11:50 AM-

. 12i50PM
D16,831 0
soo5446
L5070

L1440
22990 ¢

C 065
<597

L 60
1478

16,846

5,431

5073

144

202
065

509

S
T e60
11462 .

R'esﬁlts o

CLms

. .=. Su[furnloxide(soz) T R . ‘ I PR
" Enigsion Concentrauon . (Ppmdv) T ATt L o M8 i

Bmlssmn R.ale

- '.-'-CarbonMonomde(CO) o G e ey
_ "Emlssmn Concentratlon L o ppmg Y o 2824 o LN
'-',:messmnRate R LI

Abbn) e e 64

e
57

47

2744

EATE

SR

: . ACPM
. DSCF

.- DSCFM
© . DSCM -
N

Ib/hr )

Cpmg,

SCFM ..

L CEM resulls have been bias- callbratlon corrected ‘ : C
: 'Values that are [ﬁs than 0 are reported a5, 0 in the ’I‘able and are. mc]udcd in the Avemge B 0

o Actual cublc feet per minute” :
-'Dtystandardcub:cfeet S
. _-Dry standérd, cubic: feet per 1 mmute R
Dry standard cubic meter .
. Degrees Fahrcnheit_' .

Pounds per Hour
Parts per million dry volurne

Standard cubic fee_t perminute .

i vwwmmm:u—maeassmz. Sumesary

ez






- - _—— -
& sy - - Rah A TR

2w erery 0 ) 4 900
S G v o e =t T st R b

------

[

West Reformer Heater, Pretreater Heater, and SRU 2
Compliance Testing Protocol
- Warren Facility
United Refining Company
Warren, Pennsylvania

August 31, 2007

. Prepared for:
United Refining Company
- P.0O. Box 780
15 Bradley Street
Warren, Pennsylvania 16365

Prepared by:

United Refining Company
P.O. Box 780
15 Bradley Street
Warren, Pennsylvania 16365
814-723-1500

P. 14




Test Method Certification

United Refining Company has conducted a review of the state and federal
requlations that apply to the Warren, PA Facility in order to develop the test
methods dascribed in this protocol. We certify, to the best of our knowledge, that
the test methods that have been incorporated into the attached protocol meet the
testing requirements of the applicable regulations.

WVt~ &y
Willlam™J. Roy
Environmental Manager of Air Quality

United Refining Company W. Reformer, Prefreater, and SRU 2 Testing Protocol Page 2 P. 15
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1. Introduction

United Refining Company will contract a testing firm o perform an evaluation
of Sulfur Dioxides (SOX), Carbon Monoxide (CO) emissions, and Nitrogen
Oxides (NOX) for the Pretreater heater;, Carbon Monoxide (CO) emissions for
the West Reformer Heater, and Sulfur Dioxides (8OX) and Carbon Monoxide
(CO) emissions for the Sulfur Recover Unit No. 2 (SRU 2).

2. Company and Testing Firm Information
Company Representative:

William J. Roy

United Refining Company
15 Bradley St.

Warren, Pa 16365

PH 814-723-1500

Fax 814-726-7398

Testing Firm:

To be determined

3. Analytical Laboratory Information

Refinery fuel gas (RFG) samples will be collected and analyzed' for each test
run by gas chromatography for btu content. A certified Pa Laboratory will -
perform analysis.

4. Scope and Objective

The scope of this project is to determine the NOX, SOX and CO emissions of
the Pretreater Heater using the United States Environmental Protection
Agency Methods 1,2,3A, 4, 6C, 7E, and 10; to determine the SOX and CO
emissions for the SRU 2 using EPA Methods 1,2,3A, 6C and 10; and to
determine CO emissions using Method 1,2,3A, 4, and 10 for the Pretreater
Heater. The procedures described in the Pennsylvania Department of
Environmental Protection (PADEP) “SOURCE TESTING MANUAL.” will be
followad. The test results are intended to determine compliance with URC's
Plan Approval Number 62-00170 (Source 1D 052, 051, and 108). A copy of
the Plan Approval applicable pages Is included in Appendix A.

United Refining Company W. Reformer, Pretreater, and SRU 2 Testing Protocol ~ Page4  P. 1 7



5. Testing Methods

Testing wiil be performed in accordance with PADEP requirements and EPA,
Title 40 Code of Federal Regulations (CFR), Part 60. The following is a list of
the test methods that will be used.

EPA Method 1  "Sample and Velocity Traverses for Stationary Sources”

EPA Method 2 “Determination of Stack Gas Velocity and Volumetric Flow
Rate (Type S Pitot Tube}

EPA Method 3A “Determination of Oxygen and Carbon Dioxide
Concentrations in Emissions from Stationary Sources”

EPA Method 4 "Determination of Moisture Conteﬁt in Stack Gases"

EPA Method 7E “Determination of Nitrégen Oxides Emissions from stationary
Sources” ‘

EPA Method 8C “Determination of Sulfur Dioxide Emissions from stationary
sources (instrumental Analyzer Procedure)

EPA Method 10 "Determination of Carbon Monoxide Emissions from
Stationary Sources”

8. Sampling System

The sampling system will consist of a heated stainless-steel sampling probe,
a heated filter holder with a glass-fiber filter, a tee or valve arrangement that
wilt Introduce calibration gas into the system for bias check, and a data

acquisition system that will store the data and record all system bias checks.

Sample Location setup and source dimensions are demonstrated in Figure 1
thru 3. All method sampling apparatus will follow the method diagrams that
are found in Appendix B.

All calibration gas that will be used to calibrate the system will be USEPA
Protocol 1 calibration gas.

7. Process Description

. United Refining Company W. Reformer, Pretrozter, and SRU 2 Testing Protocol Page 5 P. 18



The Pretreater Heater (Source {D 51 transfers heat to the Naptha
Hydrotreater Unit feed. The feed is Naptha from both the Crude tower and
heavy Naptha from the FCC unit. The Prefreater Heater uses refinery fuel
gas and refinery fuel oil to heat the Naptha before entering the NHT reactors.

The West Reformer Heater transfers heat to the Reformer feed before
enteting the Reformer reactors. The heater also has a deltek on top of the .
heater that recovers waste heat to produce steam.

The Sulfur Recover Unit No. 2 accepts all the sour gas, H2S laden off gas
and gas from the sour water stripper. The sulfur is removed from the gas and
converted to molton sulfur. The remaining gas is combusted in an incinerator
before being emitted. The SRU 2 incinerator and the hot oll heater will be
tested. '

8.0 Procedures

81 Traverse Locations

The sampling station for the coliection of gas-flow data is located at the
outlet stack of the boiler. The inside diameter (D) of the Vacuum Heater
stack, at the sampling location, is 54”. The nearest upstream disturbance
is at a minimum 108" from the sampling ports. The nearest downstream
disturbanice is at a minimum 168" from the sampling ports. USEPA
Method 1, “Sample and Velocity Traverse for Stationary Sources,” was
utilized 1o determine the number and location of the traverse points. A
total of 16 traverse points were chosen with 8 points sampled in each of 2
test ports (figure 4). All measuremenis will be verified prior to the start of
the test program. A copy of the cyclonic flow check data will be Included
with the fieid data sheets in the final report. NOX sampling will be
conducted at a singie centrally located point at this location.

82 Volumetric Flow Rate and Temperature
Simultaneous velocity and temperature traverses will be taken during each
run. Velocity will be measured with a calibrated S-type Pitot tube that will
be connected.to a manometer. A thermocouple will be used to measure

temperature at each traverse point. EPA Method 2 procedures will be
followed.

a3 Gas Composition and Molecular Weight

unmmﬂnmmmw.m,m,mszmm Page6 p 19



EPA method 3A procedures will be followed for determination of Oxygen
and Carbon Dioxide. A paramagnetic analyzer will be used to monitor
Oxygen. A single wavelength analyzer will be used to measure Carbon
Dioxide. Analyzer interference data will be provided in the final report.

8.4 Moisture Content

Molsture content will be monitored by evaluating parameters including
sample gas volume, temperature pressure, impingers, and silica gel
moisture gain. A minimum sample volume of 21 dry standard cublc feet
will be collected for each run. EPA Method 4 procedures will be followed.
Each moisture sample wili be taken concurrently with each NOX sample
run.

8.5 NOy Concentration

EPA Method 7E will be followed for this project. A gas sample will be
continuously extracted from the exhaust stack and a portion of the sample
wilt be conveyed o a chemiluminescent analyzer through a heated sample
line. EPA Method 205 utilizing EPA Protocol gases may be used for EPA
Method 7E calibrations. Analyzer interference data and converter
efficiency results will be provided in the final report.

86 CO Concentration

EPA Method 10 will be used to measure Carbon Monoxide concentration.
A non-dispersive infrared analyzer will be used to monitor an exiractive
gas sample. EPA Method 205 utilizing EPA Protocol 1 gases will be used
for Method 10 instrument caljbrations. Analyzer interference data and
converter efficiency resuits wili be provided in the final report.

8.7 S02 Concentration
EPA Method 6C will be used to measure Sulfur Dioxide concentration. An
ultraviolst adsorption analyzer will be used to monitor an extractive gas

sample. EPA Protocol 1 gases will be used for the required instrument
calibration.

8.8 Process Data
United Refining Personnel will record the foliowing proceés information at

least every 15 minutes during each testing period for inclusion in the final
report and for the use of calculating firing rate of the heater.

United Refining Company W. Reformer, Pretreater, and SRU 2 Testing Protocol Page 7 P. 20



Fuel Gas being combusted in the bumer in mmscf/day
Feed Rate golng thru the heater in bbis/day

8.0 Calculations

Emission calculations will be completed by using a computer spreadshest
format. The results of each pertinent parameter will be detailed on a
spreadsheet for each sample run and provided in the final report. A
sample calculation for one complete test run will be included in the final
report. : .

8.10 Calibrations

The following field equipment calibrations will be contained in the final
report:

» Thermocouple

» Dry gas meter and orifice

> Pitot Tube

» NOX and CO Analyzer calibration data
» NOX analyzer converter efficiency and interference data

0.0 Formulas to be used in Data Reduction
See Appendix B

10.0 Examples of Field Data Sheets
See Appendix C

11.0 Testing Schedule

The tentative test date is scheduled during the last week in June. URC
will notify PADEP at least 14 days prior to actual test dates.

12.0 Reporting

At the conclusion of the field evaluation program, a test report
summarizing the emissions resuits will be prepared in accordance with

PADEP requirements.

United Refining Company W. Reformer, Pretreater, and SRU 2 Testing Protocol Page 8 P. 21
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UNITED REFINING CO/WARREN PL'D

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

AIR QUALITY PROGRAM
[ PLAN APPROVAL |

Issue Date: March 13, 2007 ' Effective Date:  March 13, 2007
Expiration Date:  September 30, 2008 ' '

In accordance with the provisions of the Air Pollution Control Act, the Act of January 8, 1960, P.L. 2119, as
amended, and 25 Pa. Code Chapter 127, the Owner, [and Operator if noted] (hereinafter referred to as
permittee) identified below is authorized by the Department of Environmental Protection {Department) to
construct, install, modify or reactivate the air emission source(s) more fully described in the site inventory list,
‘This Facility 1s subject to all terms and conditions specified in this plan approval, Nothing in this plan approval
relieves the permittee from its obligations to comply with all applicable Federal, State and Local laws and
regulations. .

The regulatory or statutory authority for each plan approval condition is set forth in brackets. All terms and
conditions in this permit are federally enforceable unless otherwise designated as "State-Only” requirements.

Plan Approval No, 62-0170

Federal Tax Id - Plant Code: 25-1411751-1

Plan Approval Description ' .

The plan approval is for modification of the Naphtha Hydrotreater (NET) unit, addition of heat exchangers, medifications to heat
exchangers, modifications to the NHT stripper tower, and adding an additlonal NIIT reactor. The changes are being made to achieve
compliance with the EPA low sulfur gasoline standards of 30 ppm (annual average) and 80 ppm (per gallon maximum).

Owner Information’
Name: UNITED REF CO
Mailing Address: PO BOX 780
WARREN, PA 16365-0780
Flant Information

Plant; UNITED REFINING CO/WARREN PLT
Location:: 62 Watren County 62001 Warren City
SIC Code: 2911 Manufacturing - Peiroleum Refining

Responsible Official

Name: DAVID GALLOGLY
Tifle: ASST V.P., ENVIRONMENT CO
Phone: (814) 726 - B020

Plan Appmvﬂ Contact Person

Name: WILLIAM J ROY
Title: ENVIRONMENTAL ENGINEER
Phone: (814) 723 - 1500 /

e C_olly B AL oceh

JORNF GUTMORTHWEST REGION AIR PROGRAM MANAGER
7

Page 1 VY P. 27



Group Name: TESTING REQUIREMENTS
Group Description: Requirements for emission testing of sources subject to the ULSG Plan Approval
Sources included in this group:

D NARRERE S R
049 EAST REFORMER HEATER
051 PRETREATER HEATER
052 WEST REFORMER HEATER
056 PREFACTIONATOR REBOILER 2
108 CLAUSSULFUR PLANT 2

108A SULFUR PLANT 2 HOT OIL HEATER

I. RESTRICTIONS.

No additional requirements exist except as provided in other sections of this plan approvalincluding Section B {Plan Approval
General Requirements).

H TESTING REQUIREMENTS.
# 001 [25 Pa. Code §127.12b]
"Plan approval terms and conditions.

a) Within 30 days of completion of the ULSG Project modifications, a test procedure and a sketch with dimensions indicating
the location of sampling ports and other data to ensure the collection of representative sampleg of NOx, CQ, SOx, emissions
from the West Reformer Heater, the Pretreater Heater, and the SRU2 shall be submitted to the Department.

b) Within 180 days after completion of the TULSG Project modifications, the owner or operator of the source shall conduct
performance tests as follows:

1) West Reformer Heater for CO emissions,

2) Pretreater Heater for SOx, CO, and NOx emissions, and

3) SRU2 for SOx, and CO emissions.

c) The stack test shall be conducted in accordance with the provisions of 25 Pa Code Chapter 139. During the stack test the
source shall be operating at maximum normal operating capacity. :

d) At least two weeks prior to the test, the Department shall be informed of the date and time of the test.

€) Within 30 days after completion of the test, two copies of the complete test report, including all operating conditions, shall
be submitted to the Department for approval. :

f) If the resulis of a stack test, performed as required by this approval, exceed the level specified in any condition of this
approval, the Permitee shall take appropriate corrective actions. Within 30 days of the Permitee receiving the stack test
results, a written description of the corrective actions shall be submitted to the Department. The Permitee shall take
appropriate action to minimize emissions from the affected facility while the corrective actions are being implemented. The
Department shall notify the Permitee within 30 days, if the corrective actions taken are deficient. Within 30 days of receipt of
the notice of deficiency, the Permitee shall submit a description of additional corrective actions to the Departrnent. The
Department reserves the authority to use enforcement activities to resolve noncompliant stack tests.

8) I the results of the requived stack test exceed any limit defined in this plan approval, the test was not performed in
accordance with the stack test protocol or the source and/or afr deaning device was not operated in accordance with the plan
approval, then another stack test shall be pesformed to determine compliance. Within 120 days of the Permitee recelving the
original stack test results, a zetest shall be performed. The Department may extend the retesting deadline if the Permitee
demonstrates, to the Department's satisfaction, that retesting within 120 days is not practicable. Failure of the second test to
demonstrate compliance with the limits in the plan approval, not performing the test in accordance with the stack test
protocol or not operating the source and/or air cleaning device in accordance with the plan approval may be grounds for
immediate revocation of the plan approval to operate the affected source.

M. MONITORING REQUIREMENTS,

No additional monitoring requirements exist except as provide& in other secHons of this plan approval including Section B (Plan
Approval General Requirements). '

03/13/2007 10:00 AM Page 41 T P. 28




" UNITED REFINING CO/WARREN PL":{)

IV. RECORDKEEPING REQUIREMENTS,
No additional record keeping requirements exist except as provided in other sections of this plan approval including Section B
(Plan Approval General Requirements).

V. REPORTING REQUIREMENTS. _
No additional reporting requirements exist except as provided in other sections of this plan approval including Section B (Flan
Approval General Requirements). ‘

V1. WORK PRACTICE REQUIREMENTS:
No additional work practice requirements exist except as provided in other sections of this plan approval including Section B
(Plan Approval General Requirements),

VII. ADDITIONAL REQUIREMENTS.
No additional requirements exist except as provided in other sections of this plan approval including Section B (Plan Approval
General Requirements).

03/13/2007 10:00 AM Page 42 (s P. 29
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b .
L | Yartrit merad N P iona]. -

h.u.-n.j

ki g

Tstandard

vf ml 3 F
Vi ml Pstandard %0  mmHg
wr 2 Klme:hgd 4 004707  sctiml
wi g K2method4  0.04718 sefig
Vm dacf Kimethod5 1764 - - Rfin,Hg
Ym dry sctual Kiers KimethodS  0.0945
Yd . Vimaes 3853 3Ab-mole
Phar in.Hg ¥ 8549
dHevg in 20 '
Tm F T 3141593
147 %dv Dz (or L) {nches
coz "% dv Stack Width (W) - NA  inches
H3 in 120 ‘s e TERVE T
L Produstrate.. - NA - -fon/hr
(dP)%avg in, RO 12
Process Data RFG msclhr
RFG Henting Valus biuw/eef
Oil Heating Value htw/gal © Ol fired * bbls/hr
CEMS DATA '
- |Oxldes of Nitrogen (NOX) Do
Caverage e, ¥ ppmdy
Conpz pemdy
Cming, pemdv
Cpey Ppmdv
MWNOZ 440 Ibib-mole
1. Volums of Water Vapor Condensed (Vwe) {USEPA Methed 4, Eg. 4.1)

Virc(std) = Klmethod 4 * (VF- Vi)
0.04707 sefim?

0.8 mil
8.0 m!
0.000 sef

Z Volume of Water Vapor Collected in Silicx Gel {Vwsg)

Vevsgiatd) = Kdmethod 4  (WF- W)

(USEPA Method 4, Eq, 4-2)

0.04715 setig
00
. 0o
Vwiglitdje 0.000 ser
3. Total Vohune oanerVIpthusmlph(\M
Virsid) = Vwe(sid) + Voraglrnd)
Vc{sal)= 0.000 sef
0.000 sof
Vwfuady 0.000 scf
4, Volame of Gas Metered '
Vi = Volume metered in dact + Volume metred in dry acrual liters * () cf/28.317 liters)
Volume metered In dacf= 0.000 dacf -
Volume metered in dry actua) fiters= 0.000 dry actual livez
v ’ 0.000 dacf
Vm{m®) = Vim * () w? /35,3145 cf)
0.000 dacf
Ymfm*y= 0.000 dacm
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5. Voluma of Gag Metered , dry basis, STD

{USEPA Methed 5, Eq. 5-1)

Vrofstd) = (Kimeshod § * Vi ¢ Y4 ¥ (Pbar + {dHavg/13.6))}/ (Tm +460)

Kimethod 5= 17.64 Rfn. Hy
Vim= 0.000 dacf
Yd= 0.0000
Phar= 0.00 in. Hg

. dHavg= : 0.00 in, H2O
Tm= - 00 F
Vin{sid}= . 0000 dsef
Vn{stdjm’® = Vailsi) * (1 m ras :us ei)
Vm{std)~ cf
Vin{sidim’= DDO dscm

v e Al

6. Water Vapor in the Gas Sweam
Bws used = the lower of - SPH, o/ 5

{USEFA Methed £, Eq, 5-3 and NOTE}

and Vir(sid) / (Vn(std) + Vw(std)}

Buwg = : SPW,.\.,I Pl

Witha mavimum allowsble valus of 1.0

SPoogmm™ . 'The saturation pressure of water at stack tempmnnn . . ]

1997 ASHRAE Handbock page 8.2 Eq. {6)/
CIZ*T™ + C13In(T) * (29:921/14656)

EXP(CB/T + CP +CIO*T #C1I*TA2 +

T = Tsavg + 459.67 o

Teavg= . 0.0 F.-

T . 459.TR

CB= -1,044040E+04

Con +].1294650E+01

Cll= - -+ 2q07838ED2

Cli= 1,289036E-05

Cil= -2.478068E-09

Cl3= 6.5459671E400

SPipogruv™ ' 0.04 in. Hg

Py ’ 0.00 In. Hg .

Bws= i 0000 vol. fuctmn

Bwe = Vwisid) 7 (Vin{std) + w.(na))

Vor{sud)= 000 scf

Vm{sid)= 0 000 dscf

Bwy=. - - #DIVIO!  val. facilen
_Buswede DIV vol. faction’

are

7. Carbon Monoxide and Nitrogen in gas
CO +12 = 100 - {CO2 + 02} . ,
CO2n 0.00 % dv

0= 0.00 % dv
£0 + N2= 100.00 % dv

P. 33
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8, Molecular weight of dry gas stream

Md = 0.44 & CO2 %dv+0.32 * 02 %dv + 0.28 7 (CO+ N2 %dv)

(USEPA Method 3, Eq. 3.0

CO2= 000 % dv
0= 0.00 9% dv
€O+ 2= 100.00 % dv
WMd~ 28.00 Ib/ib-mola
9, Molecuiar weight of wet gas Kream (USEPA Methed 2, Eq. 2:3)
Ms = Md * {1+ Bws) + 18 * Bws
Md= 28,00 JbAb-mele !
Bws= DIVIO! ol fraction
Ms= - £DIVIDL .. Ibfb-mole ! -
10, Stack Pressure (USEPA Methed 2, Eq. 2-6)
Psw Poar+ Pgfi36 BRI PEU
Phar= 0.00 in. Hg L.
Pp= 0.00 in. K20
Pe= 0.00 in. He 1,
11, Average Stack Gat Velocity {USEPA Method 2, Eq. 2-9)
Vs=Kp * Cp* (4P)avg * ((Tsavg + 460) /(Ps * M) 12 .
Kp= . 85.49. P
Cp= 0 ;
e “ave= D.000D in, H20"1/2 ' o
Tsavge BoOF ' !
Pgm 000 in. Hg
M= ’ oIVl . hAb-mole
. N V= ADIVI fifs
12, Arenof the Stack IT'W =0, the stack s cisculer. . :
Circular v * :
As=Pi*{Ds)~2/4*(1 fli 12 Iny"2
Pl= 1,141593 e
D= 0.00 inches
Az 0.00 A2
Rectangular
As=L*W* () k/12in)"2
L= 0.00 inches )
W NA inches i ’_ .
A= KVALUE: A2 MR
13, Stack Gas Fiow Rate, Actusl . (USEPA Method 2, Eq. 2.10)
Cuefm=Vs* As“ €0
V= SDIVAL ft/s IR
As= BVALUE! A2
Qucfm= #DIVIt  acfm
Qacmimin = Qachn * (1 m’/35.3145 ¢l)
Qecfm= ADIVA!  acim
Qac/mins . ADIV/! _ dcifinin

P. 34
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14, Stack Gas Flow Rate, Standard -
Qscim = Qacfm * ((Tstamlud +460)/ [‘i‘swg + 460} ) * (Ps / Pstandard)

(USEPA Method 2, Eq. 2-10)

Qacfim= VIOl acfn
Tetandard= 68 F
Tsuvg= 00F
Pa= 9.00 in. Hg
Patandard= 20.92 in. Hg
Qsgfim= #DIVIE  sefm
Qsem/min = Qseftn * (1m }135.3145¢f)
Qsefin~ #DTVIO!  scfin .-
Qscrn/min-~ #OIVIOL scrqum
15. Stack Gas Flow Ratz, Dry Standard (USEPA Method 2, Eq. 2-10)
Qascfm = Qscfn * (1 - Bw:} -
Qsofim= #DIVID!  scfm
Bws= #DIVIot ol Raction
_ Qdsefu= ADIVIOL  dscfin
Qiscmimin = Quécfm ¢ (1 m’ 1353145 ¢f)
Qdschm= #DIVI!  dscEm
Qdsemimin= DIV dsem/min
16. Heat Input Refinery Gas (HI) (MMBtwh, oo
-(nu:ﬁhr‘rl‘g brw/ecf*10005c i Imscf) 1000000
REG= 0.00 mscihr
Henting Velue= 0.0000 biw/scl
Hi= 0.00 MMBhwhr
7. Heat Input Fuel Off (HD) (MMBtwhr) '
Hi={fusl oi} barrelsfhour* 42 gallnnslbaml‘hmmg vahie biw/gal)/1 000000
Fuel Oil fised~ 0.00 bbls/hr o
Heating Vdus- 0.0000 Siw/gal -
Hi= 0.00 MMBv/hr

18. Oxides of Nizogen concentration (ppmdv)
Croon ™ (Caveragesn » Cyran) * Cmidyga / (Criinae - Conond

" (USEPA Method 6C, Eq. 6C-1)

o

Cavertgipor™ . ..v. o 0.00 ppmdv
Conor™ 0.00 ppmdv '
Cmayo™ 0.00 ppmdv
Chiigo™ . 0.0 phmdv
_ Cyowm' - . WDVl ppmdv "
19, Ontides of Nitrogen concentration @ WREFI % 02
NO2comeeted = Coos® (209 + Oygzenremiod) #(205 - O2)
Cror= #DIVOL  ppmdv
oz,.,,.._;..- HREF  %dw
0,00 % dv "
Nmmmued- ¥DIVID! mﬂ\r —

20, Oxides of Nitrogen emission s (bt}

NG{Ibfk) = Cppa ! 1,000,000 & Qlsclin * (60 min/ 1 hour) / Viganss * NCarw

Co™ DIV ppodv

Qiaclin~ miver  dscfim

Vi ™ 3153 Vib-mole

O™ 46.0 Toibmolc

NOxilbbeye o

21, Oxides of Nitrogen emission mate (MM Bu)

THOX(PMM Btu) = HOx(16/hr) Jheat input (MM Btwhr}

NOz(Ibe)= §DIVOL I

Tota) Heat input= 0 MMBuhr
DIV IbAMM Bl

NOx{lbivM Biu)=

P35



hi e

T :12.:

Q2 % dv Tstandard 68 F
co2 % dv Pstendard . 760 ;. mmHg
B 0 0 Klinethod4 004707 scf/mi
T 3.141593 Kmethod 4 004715 scfig
Combined Fy dsci/MMBtu Kimethod§ . 17.64 - R/in Hg
ppm Nox conversion 1.194E.07  Ihfscf Kémethod 5 0.0945
Vitgantua 3853 ft3/lb-mole
CEMS DATA Tt C il
Oxides o Tliu'ogen OX)
, Caveragenos .. ppmdv
. Coon” _ppmdv
- Cmaye; ppmdy
2 Cihipd 5.7 "L - :* ppmdv
MWNO2 46,0 . - Thib-mole
. r‘ &-..lqs . .
1. Carbon Monoxide and Nitrogen in ges o l
CO + N2 =100 - (CO2 + 02)
, CO2= 0.00 % dv ¥
" Q2= 0.00 %dv
; CO + N2= 100,00 % dv
2. Molecular weight of dry gas siream e e o (USEPA Method 3, Eq. 3-1)
Md = 0.44 * CO2 %dv +0.32 * 02 %dv + 0.28 * (CO + N2 %dv)
Coz= 0.00 % dv L
O2= 0.00 %dv .- - -
CO+ Ni2= 100.00 % dv o
Mi= 28.00 Tb/b-mole .
3. Oxides of Nitrogen concentration (ppmdv) (USEPA Method 6C, Bg. 6C-1)
| Ciiog = {Caverageyo, - Convoe) * Crinoe / (Criinga - Conew ’ S
Caverdgeno™ ' 0.00 ppmdv
Conoa™ 0.00 ppmdv
CI'IHm" 0.00 ppmdv
Congg™ 0.00 ppendv
Cro~ SDIVIO1  ppendv

4. Oxides of Nitrogen emission rate (Tb/MM Btu)

NOx(ib/MM Bt = X CIFd[20.9/20.9-%02)]
NOx(b/MMBr)= __ #DIV/)l _ IMM B

P. 36
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NOMENCLATURE

SYMBOL

. DESCRIPTION

ACFM
As

AB
AB1
AB2
ABF1
ABF2
ATt
AT2

Dg
Dn

o

ft

Fl
T2
FTL
2
Fe

Fq
Fe
Ft
f*b-mole
ft/lsec

g

g/mb
griSCF
HI :
A,y
HLO

Hg

Actual cublc feet per minute o

Stack Area ’

Acetons Blank

Acstona Blank Tara Welght 1

Acetona Blank Tave Welght 2

Acatone Blank Final Weight 1

Acetona Blank Final Welght 2

Acatone Rinss Tara Weight 1

Acetone Rinse Tare Welght 2 .

Nozzls Ateg : - oo, g
Npistura content of sample gas, measureq irpinger collection
Molstura content of sample gas, wet saturaiad

British Thermal Units
Acstona Blank Coivection

Average of intial and final system calibration blas check responses for the upscale gas, ppm
Cuble foot o : _ :

Actiral conceniration of the upscale calibralion gas, ppm

Concentration of Particuiate Emisslons .

Average of inlilal and final system, calibration bias check responses for the zero gas, ppm
Carbon monoxide

Carbon diexida . e e .. .

Piiot co-efficlent, 0,84 for S-type, 0.89 for standard (English units)

Emission rate of Oxides of nitrogen as NO?2, Ibfhr

Dry actual cuble feet

Dry standard cublc fest

Dry actual cublc melers
Dry standard cublc feet per minute

Stack diameter .
Nozzle diameter
Degrees Fahrenheit

foot

Fitter Final Weight 1

Filter Final Welght 2

Fitter Tare Weight 1

Fiter Tate Weight 2 )

CO2 basad F-Factor for natural gas {1,040 SCF/MMBtL)

F-factor
Square fest
Cubic fest

Cublc feet per pound mole
Febt per second

. Grams
Gramn per milliiter

Grains per dry standard cublc feet

Heat Input :
Average pressure drop actoss the meter box during test un, inches H2O

Water o A
Mercury

P. 38
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fr
inHg
in Hzo

lJt‘nH 2 &

K1 mathod 5
K{ methed 4
K2 method 4
K4 method 5
Ka

Kg

L

b

b/lb-mole
Ib-mela
Ib/hr
Ib/MMBTU
ma

I'I'l;

mg

mglg

mbL

Ma
MMBTU
MMBtu/hr
mm HG

Ma

Mg

Meay
Mw
N

O,

ng
NO,
NO;
%

% Volumna
% dv
AP

P,
Pasr
Pg

Py
Psvo
JFy
PP,
Ppbar
Qacr
Csorm
Qpserm
"R
sefml
soflg
SCFM

Hour

Inches of Mercuty

inches of Waler

Square root of Inches of Water

isokinefic Sampling
Conversion io standard conditions, 17.84 *R/inches Hg

Conversion io standard conditions, 0.04707 faimt

Conversion to standard conditions, 0.047 15 ft3/g

Conversion to standard conditions, 0.0845

Pliot tube constant, 85.48 for English units

KHlograms

Length of Stack if Rectangular e .
Pound o
Pound per pound mole e et e s

Pound mole : L

Pound per hour .
Pound per miltion British thermal unifs

Averags Final (total) weight afier evaporation - Average Tare W;alg.jﬂ"n of Acefone Blank

Cubic meters . . , Coy
Willigrams ) J '

Milligrams per gram

Mifiititer .

Molecular weight of stack gas mixture, diy basis

Milion Brifish Thermat Unils * ' '

Million British Therma! Units per hour

Millimeters of Mercury

Mass of particulate matter, g

Wioletutar walght of stack gas mixture; wet basis -

Ratio of vapor pressure of water at stack conditions 1o stack pressura
Molecular wefght of a specific compaund or element -7
Nitrogen '

Oxygen T ' _ _
Nanograms oo
Oxides of Nitropen '
Nitrous Oxide
Percent

Percent by volume : - .

Percent by volume, dry basls

Gag velociy pressure, in- H20

Denslty of Acatone

Baromelric prassure, in H20

Static Pressure, in H20

Total pressure of gas &t stack conditions

Standard pressure, 760 mmHG :
Avuagdhaqmmntofgasvabdlypressme.h H20
Parts per milfion, volums and dry basls

Paris per bilion, volume and dry basls

Flow rate of stack gas, actua} cublc fest per minuts

Flow rafe of stack gas, standard cubic feet per minuia
Elow rate of stack gas, dry standard cublc feet per minute
Degrees Rankin .
Degrees Rankin per inchies of Mercury

Standard cubic feet per mililiier

Standard cubic feet per gram

Standard cubic feet per minuie

P. 39



Standard cuble meters

SCM
SCF Standard cublc feet
BP0 Saturation pressure of water af average stack temperature
STD Standard
5 Second
T Stack Temperature
tph Tons per hour
Tu Temperature of the dry gas meter
T Temperature of the stack
Tern Standard temperafure, 68 °F
ug Wicrograms
Va Volume of Acatone Blank, In b
Vaw Volume of Acsfone Rinse, In mL
vol. Volume . .
Vin Volume mole in standard conditions, in cuble feet per pound mole
Vi Tolal volums of water vapor cond ensed, at STP
Vin Volume of sample gas measured by the dry gas meter
Vst Volume of sample gas measurad by the dri\'f gas mefer, corrrected to standsrd conditions
Ve Velocity of stack gas, ft/s
Viwensisy Volume of water condensed, cotrected to standard conditions
Viwsgtsiay Volume of water collectsd in sifica gel, corrected fo standard conditions
Viviate) Volume of walsr vaper in gas stream, corracied to standsrd condiions
Yq Dry gas meter callbration factor
Vi Final volums of water
Vi initiaf volume ofwater
Wi Acetons Rinse Final Weight 1
W2 Acstona Rinse Final Weight 2 v
W Width of Stack if Rectangular O g o4
wa Weight of Acetone S :
Wi Finalweight M
W Inifial welght ' G

P. 40
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APPENDIX C

Field Data Sheets
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USEPA METHOD 2 AND METHOD 4 DATA SHEET

-

Client Date
Project # Run # DIAGRAM
Plant Location Meter Box #
Stack ID Yd
Stack Diameter Delia H
PittID Test Crew:
Pitot Cp Pre-Test Leak Check
B. P. (in. Hg) Impingers
Ps (in. H;0) Pitol (/)
Start Time: Post-Test Leak Check
Stop Time: Impingers
Pitot ()
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Impinger Initial Final
Volume )
Initial ' i
5 Min 2
10 Min 3
* 15 Min| . 4
20Min
25 Min
30 Min . .
35 Min 0% CO% N,%
Final A ;
start: slop: start: stop:
TRAVERSE Delta Stack Temp| Cyclonic - TRAVERSE Delta | Stack Temp Cyclonic
PORT/POINT p *F ¢ from Hor, PORT/POINT P *F ® from Hor.

P. 43
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et

TYPE S PITOT TUBE INSPECTION DATA SHEET

I O L Tt

-

K23

e T " Parameter 7 ¥ Value” Allownble Range
LEVEL | | | Asemblylevel? | Yes
@ ol o ool e
st | o No
- ol | SR e cal <4108 -
- R @0
{ g1 -5 <Pl <45°
2 . -5° < B2 < +5°
v -
B
A for 144" QD, 0.526 1001 730
for 3/8" OD, 0.788 to 1,123
‘ Z=Asiny Z=50.125"
EE"E:-”_ W = Asin 8 W =50.031"

By for 144 OD, 0.263 t0 0375
"} for /8" OD, 0.394 10 0.563

for 114" OD, 0.263 100.375
for 3/8" OD, 0.394 10 0.563

O = Tune VO .
]:'*:’ S A Dislanco Betwern Ty ! p" - P“ 1z -0.063 to 0.063
— " Dy 0.188 10 0.375"

L FEy == ]

", P

Certification .
I certify that the Type S pitot tube/probe ID # meets or exceeds all
specifications, criteria and/or applicable design features and is hereby assigned a pitot

[ LY v

-

- e

tube calibration factor Cp of 0.84

Certified by:

Signature / Date

P. 46
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7 Clbrated By i

-

Thermocouple Calibration

Probe 1.D.: Dry Gas Meter L.D.:

Standard Uséd:  Mercury Thermometer L " Temperature Scale:

et

T_emperatm"e |. Reference- |Probe Thermometer Absolute *

Hot Bath ' C |

s . I'l

Date Calibrated:

. Temperaturé "
N ] (] . .
e .l?ange. The rm?rr!?ter( A . (°F) - Differefice - ||’

P. 47






AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

144 / 206 DA
F 49577 /1,07 DIA

L

f
Client United Refining Date Hi10-H Stack Dia. Measured? Y€> 7o’
ACCI Project#  08-065 Run # | DIAGRAM
Plant Location Warien, Pa Meter Box #  Idof B
Stack ID SRU 2 Yd (225 UOSTREAM =
Stack Diameter Jo M Delta H |- Bf b A DOWHSTREA 1
Pitot ID e? -\ Test Crew: EW,RW,
Pitot Cp 0.4 Pre-Test Leak Check MiFfLl 32
B. P.(in. Hg) 29.3 Impingers O 9w¢ @ io¥
Ps (in. Hy0) ~ 3% Pitot (+-) Vo LADDRT
Start Time: @.30 "~ Post-Test Leak Check |
Stop Time: i 2 0% Impingers &~ oL@ F
Pitot (+1-) V-
MOISTURE DATA TMPINGER WEIGHTS
Clock | Elapsed Meter Meter Delia ¥ | Vacuuny| Impinger Impinger Initial Final
Volume Tem Pressure] Te
A:3¢ | mital] 230340 1 100 Lk
spminlSa9 4oy [s(/41 |1 1io |43 2 o0 jro
JoMin) S971-8sL | sy 4T| 15 e | V€ 3 o o
15Min| O 1-be3 [ /48 | 19 (¢ | ¥k 4 204 |2s7.7
20Min| 665 3%k Iy fHel i o | 4y WET bulb
25Min| 0G93 | ST [yl {-9 o | SO DRY Bulb
e | 30Min| G12.94L] 5,/ S8 Y e | SI
35 Min 0% CO% N,%
Final ' '
start:q:'-':\ L stop: “ "{ { start: stop:
TRAVERSE Delta Stack Temp| Cyclonic "TRAVERSE Delta Stack Temp | Cyclonic
PORT/POINT P °F ° from Hor. PORT/POINT P °F ° from Hor.
A-1 O 1Hs% 4]
A-2 .ot st )
A-3 Lcl s i
A-4 Lo TER G
A-5 -¢1 [CeA v
A-6 Oz M7 :
A-7 B iyl v
A-8 ! T4y i
B-1 _ S sy [ ¢
B-2 d sy _ | ©
B-3 S04 T i
B4 ¢i 15 | 2
B-5 QR i1ye o
B-6 -0 ¥ ! ¢
B-7 Y nwsed| o
B-8 Y FIYL Q

e ARl d Y wnd A Piatn Theete Flovar sndd Myvictore
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AIR/COMPLIANCE CONSULTANTS, INC.

USEPA METHOD 2 AND METHOD 4 DATA SHEET

Client United Refining Date Yo 4 Stack Dia. Measured?
ACCYProject#  08-065 Run # 2. DIAGRAM
Plant Location ‘Warren, Pa Meter Box # ! b { B _
Stack ID SRU 2 Yd . |.00%
Stack Diameter 20 Delta H |- 416
Pitot ID pP-1 Test Crew: EW,RW,MB
Pitot Cp 0.84 Pre-Test Leak Check
B. P. {in. Hg) 2%- 2 Impingers
Ps (in. H;0) -3¢ Pitot (+/-)
Start Time: jg il Post-Test Leak Check k
Stop Time: il-ig Impingers _QneW¢ g
Pitot () S | a
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Meter DeltaH |Vacuum/| Impinger Impinger Inifial Final
Volume Te Pressure| Temp.
mitiall 612 .84 1 (eo PE
svinl6ib. 695 | st/s2] .8 (e 58 2 ico o 4
JoMin]Gie. 436 | £3/<Tl 1.8 to | SF 3 0 o
1sMinl 624130 | 3s/s3 [ (e o | 55 4 w477 2541
20Min] 627,939 |S6/S3 | % | i0 | S3 WET bulb
25Min| 631.64S | <8 S b e | T2 DRY Bulb
30Min| 635 M | ko) SY iy bed s0 A
35 Min ' 0% CO% No%
Final
start: 1046 stop: 10 5% start: stop:
TRAVERSE Delta Stack Temp| Cyclonic TRAVERSE Delta Stack Temp | Cyclonic
PORT/POINT P, °F ° from Hor. PORT/POINT P °F ° from Hor.
A-1 -0l il4z
A-2 O tlyy
A-3 L IHL
A4 - O} T
A-5 01 L3
A-6 , o lyz
A-7 .ol iide
A-8 Lo Udt
B-1 Ol o
B-2 K:1 142
B-3 O firyl
B4 G 113
B-5 o] iy
B-6 L0 1153
B-7 .01 N3t
B-8 -1 1531

oA Teea L e T el Rnirbern
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AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

Client United Refining Date - O% Stack Dia. Measured? ~
ACCIProject#  08-065 Run # 3 DIAGRAM
Plant Location Warren, Pa Meter Box # / &Y
Stack ID SRU 2 vd Do8&
Stack Diareter yie) Delta H ] ), 8/ 6
Pitot ID P~ Test Crew: EW,RW,MB
Pitot Cp 0.84 " Pre-Test Leak Check
B. P. (in. Hg) 99 5 Impingers
Ps (in. H,0) -, 3] Pitot (+/-)
Start Time: iS50 Post-Test Leak Chec
Stop Time: |l"§, 'AD Impingers ‘/@ £2.00)
' Pitot (+/-) e
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Meter DeltaH |Vacuum/| Impinger Impinger Initial Final
Volume T Pressure| Temp.
mitiall 535, 775 1 Jory | 124
sMin|&2,072 |K3/6] | 1.8 L.ols 2 | joo |1tk
oMinlf4 3, 5 GOI6] 11X | Lo 156 3 o ¢
smingd 7908\ 7al6al iy llo |54 s |A376 [293.8
0Minl55].235173/631 7% 1o |56 WET bulb
sMmin| 655,000 75/64 | 1.8 Lo |55 DRY Bulb
oMnlb5g.8307(77/65 1 /8 |io 157
35 Min 0% CO% N;%
Final
start; WS stop: {183 start; stop:
TRAVERSE Delta Stack Temp| Cyclonic TRAVERSE Delia Stack Temp | Cyclonic
PORT/POINT P °F © from Hor. PORT/POINT P *F * from Hor.
A-1 LOj 1150
A-2 ; OL 3
A-3 - 0% 1L
A4 -0t (1S0
A-5 + 0 (b
A-6 ol T/
A-7 -6 (e4{
A-8 -0 (4o
B-1 el jict
B-2 . 8j 1054
B-3 AT Wes
B4 .ol w{e
B-5 -0} WY
B-6 . 6] rty
B-7 L RE
B-8 -0 Y|

T N

P. 51
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ACCI 1 Minute Average Data Sheet; O2, Co02,CO0, S02
Client URC — Unit SRU -2
[Project No 08-065 Operation nmot

Plant Warren, PA Location Exhaust

02 co? co 50,
MINUTE DATE TIME (DV %) {DV %) {PPMdy) . {PPMdy)
RUN1

1 2008/04/10 09:30:46 57 49 3249 98.9
2 2008/04/10 09:31:46 5.7 49 2641 98.8
3 2008/04/10 09:32:46 57 5.0 2224 58.2
4 2008/04/10 09:33:46 57 5.1 190.1 97.6
5 2008/04/10 09:34:46 57 5.0 205.5 28.0
6 2008/04/10 09:35:46 56 5.0 171.4 968
7 2008/0410 09:36:46 56 50 [63.2 954
8 2008/04/10 09:37:46 5.6 51 142.3 95.6
9 2008/04/10 09:38:46 56 5.1 119.9 94.8
10 2008/04/10 09:39:46 57 5.0 144.8 95.4
11 2008/04/10 09:40:46 57 49 344.1 945
12 2008/04/10 09:41:46 58 4.8 3244 94.3
13 2008/04{10 09:42:46 5.8 4.9 284.7 94.5
14 2008/04/10 09:43:46 59 5.0 3420 93.6
i5 2008/04/10 09:44:46 5.6 50 331.8 93.3
16 2008/04/10 09:45:46 57 49 2524 922
17 2008/04/10 09:46:46 58 49 263.4 90.5
18 2008/04/10 09:47:46 5.9 4.9 284.8 90.9
19 2008/04/10 09:48:46 58 5.0 341.8 89.0
20 2008/04/10 09:49:46 57 48 399.8 38.8
2i 2008/04/10 019:50:46 57 49 424.7 888
22 2008/04/10 09:51:46 57 5.0 3872 884
23 2008/04/10 09:52:46 59 5.0 380.3 89.3
24 2008/04/10 09:53:46 57 50 394.2 892.3
25 200843410 09:54:46 5.8 49 4171 86.8
26 2008/04/10 09:55:46 58 49 463.4 862
27 2008/04/10 09:56:46 5.8 49 4258 86.1
28 2008/04/10 09:57:46 56 5.1 278.5 84.9
29 2008/04/10 09:58:46 535 5.1 197.9 845
30 2008/04/10 09:59:46 56 5.0 197.4 84.6
31 2008/04/10 10:00:46 56 5.1 155.9 83.9
32 2008/04/10 10:01:46 57 5.1 139.6 834
33 2008/04/10 10:02:46 57 50 140.7 83.7
34 2008/04/10 10:03:46 57 5.0 250.2 844
35 2008/04/10 10:04:456 58 49 3253 834
36 2008/04/10 10:05:46 58 50 330.5 83.1
37 2008/04/10 10:06:46 58 49 361.8 826
38 2008/04/10 10:07:46 5.7 49 340.3 83.7
39 2008/04/10 10:08:46 56 5.0 342.5 842
40 2008/04/10 10:09:46 5.7 49 3157 838
3] 2008/04/10 10:10:46 57 50 262.5 837
42 2008/04/10 10:11:46 59 49 3493 83.8
43 2008/04/10 10:12:46 57 49 3572 84.5
44 2008/04/10 10:13:46 57 49 3459 842
45 2008/04/10 10:14:46 57 49 341.7 850
45 2008/04/10 10:15:46 59 49 2986 84.1
47 2008/04/10 10:16:46 58 5.0 304.5 839
43 2008/04/10 12:17:46 57 49 282.0 838
49 2008/04/10 10:18:46 58 48 3100 83.5
50 2008/04/10 10:19:46 58 49 2780 837
51 2008/04/10 10:20:46 58 49 3524 842
52 2008/04/10 10:21:46 57 49 345.7 84.5
53 2008/04/10 10:22:46 5.6 49 303.8 842
54 2008/04/10 10:23:46 57 49 2420 83.1
55 2008/04/10 10:24:46 58 49 2220 819
56 2008/04/10 10:25:46 59 49 316.0 82.8
57 2008/04/10 10:26:46 56 50 267.5 83.1
38 2008/04/10 10:27:46 56 49 2849 832
59 2008/04/10 10:28:46 57 49 282.3 815
60 2008/04/10 10:29:46 57 5.0 2751 81.8
RUN 1 AYERAGES 87 50 290.1 87.8

VAl Tnited Refinin2\08-065\Fictd Worki\SRU 2 4-10-08\M1-4, CEMS SRU 2, 1MinutcAverages
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ACCI 1 Minute Average Data Sheet: 02, CO2, CO, SO2
Client URC Unit SRU -2
Project No 08-065 (Qperation nimoc
Plant Warren, PA Location Exhaust
02 co2 Cco $0,
MINUTE DATE TIME {DV %} (DY %) (PPMdv) {PPMdv)
RUN2
1 2008/04/10 10:40:46 54 5.0 134.6 76.0
2 2008/04/10 10:41:46 57 49 245.8 76.7
3 2008/04/ 10 10:42:46 56 50 304.0 75.6
4 2008/04/10 10:43:46 57 5.0 2932 75.2
5 2008/04/10 10:44:46 57 4.9 3452 75.1
6 2008/04/10 10:45:46 56 5.0 3383 75.5
7 2008/04/10 10:46:46 56 49 367.0 76.1
8 2008/04/10 10:47.46 57 4.9 3324 5.7
9 2008/04/10 10:48:46 58 4.9 429.0 75.2
10 2008/04/10 10:49:46 55 5.1 3593 745
11 2008/04/10 10:50:46 55 50 190.4 734
12 2008/04/10 10:51:46 54 50 150.1 73.9
13 2008/04/10 10:52:46 5.6 5.1 129.5 74.6
14 2008/04/10 10:53:46 56 5.0 160.6 74.6
15 2008/04/10 10:54:46 55. 50 154.3 734
16 2008/04/10 10:55:46 55 5.0 156.8 728
17 2008/04/10 10:56:46 57 50 . 1811 740
18 2008/04/10 10:57:46 5.7 49 2924 738"
19 2008/04/10 10:58:46 5.7 49 3335 74.2
20 2008/04/10 10:59:46 56 49 349.5 751
21 2008/04/10 11:00:46 57 4.9 396,1 74.6
22 2008/04/10 11:01:46 58 5.0 3820 744
23 2008/04/10 11:02:46 57 5.0 4979 72.4
24 2008/04/10 11:03:46 55 5.0 4721 716
25 2008/04/10 11:04:46 53 50 - 2054 71.7
26 2008/04/10 11:05:46 55 5.0 2090 714
27 2008/04/10 11:06:46 535 5.1 198.7 712
28 2008/04/10 11:07.46 55 5.0 200.6 723
29 2008/04/10 11:08:46 5.6 50 154.3 716
30 2008/04/10 11:09:46 5.7 49 1209 n7
31 2008/04/10 11:10:46 56 50 198.1 723
a2 2008/04/10 11:11:46 57 5.0 190.7 720
33 2008/04/10 11:12:46 56 49 218.5 719
34 2008/04/10 11:13:46 57 4.9 2143 7no
35 2008/04/10 11:14:46 5.6 50 196.1 727
36 2008/04/10 11:15:46 5.6 51 232.7 736
37 2008/04/10 11:16:46 5.6 5.0 2958 73.6
38 2008/04/10 11:17:46 5.7 5.0 3126 73.6
39 2008/04/10 11:18:46 55 50 297.5 74.1
40 2008/04/10 11:19:46 57 5.0 263.3 738
41 2008/04/10 11:20:46 56 5.0 271.1 73.7
42 2008/04/10 11:21:46 55 50 279.9 73.3
43 2008/04/10 11:22:46 5.6 49 3160 72.8
44 2008/04/10 11:23:46 5.6 49 258.7 711
45 2008/04/10 11:24:456 57 5.0 216.8 70.8
46 2008/04/10 11:25:46 5.6 50 302.4 72.7
47 2008/04/10 11:26:46 56 56 3550 7
43 2008/04/10 11227:46 56 49 M12 726
49 200804/10 11:28:46 56 50 2734 .7
50 20080410 11:29:46 56 50 3389 723
51 2008/04/10 11:30:46 5.7 49 3929 720
52 2008/04/10 11:31:46 5.6 49 380.6 70.6
53 2008/04/10 11:32:46 5.6 49 400.8 712
54 2008/04/10 11:33:46 56 50 3846 751
55 2008/04/10 11:34.46 57 4.9 400.5 725
56 2008/04/10 11:35:46 56 50 350.8 724
57 2008/04/10 11:36:46 5.7 49 391.9 722
58 2008/04/10 11:37:46 57 50 3342 72.7
59 2008/04/10 11:38:46 56 50 406.2 72.8
60 2008/04110 11:39:46 5.6 50 399.1 727
RUN 2 AVERAGES 56 50 2884 73.2

Y:\United Refining\D8-065\Ficld Work\SRU 2 4-10-08\M1-4, CEMS SRU 2, IMinuteAverages
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ACCI 1 Minute Average Data Sheet: 02, COZ, CO, 502
Client URC — Unit SRU -2
Project No 08-065 Operation nmoc

Plant Warren, PA Location Exhaust

o2 cO2 CcoO 50,
MINUTE DATE “TIME (DY %) (DY %) {PPMdv) (PPMdv)
RUN3

1 2008/04/10 11:50:46 3.6 50 386.0 54.8
2 2008/04/10 11:51:46 56 5.1 340.3 542
3 2008/04/10 11:52:46 5.5 52 3349 534
4 2008/04/10 11:53:46 53 52 163.5 536
5 2008/04/10 1§:54:46 5.4 5.1 140.1 535
6 2008/04/10 11:55:46 56 50 i61.1 538
7 2008/04/10 11:56:46 5.6 51 251.8 53.1
8 2008/04/10 11:57:46 56 50 3134 528
9 2008/04/10 11:58:46 5.5 5.1 241.7 53.6
10 2008/04/10 11:59:46 56 50 282.0 55.2
11 2008/04/10 12:00:46 5.6 5.1 32738 69.1
12 2008/04/10 12:01:46 57 5.0 3773 70.3
13 2008/04/10 §2:02:46 5.6 50 396.2 70.6
i4 2008/04/10 12:03:46 5.6 50 4430 0.6
15 2008/04/10 12:04:46 55 5.0 391.9 70.8
16 2008/0410 12:05:46 55 5.1 3439 70.7
17 2008/04/10 12:06:46 5.4 52 2347 70.1
18 2008/04/30 12:07:46 53 52 185.8 0.1
19 2008/04/10 12:08:46 54 5.1 1753 701
20 2008/04/10 12:09:46 53 52 1402 7056
21 2008/04/10 12:10:46 54 5.1 1747 .o
22 2008/04/10 12:11:46 55 49 316.7 70.8
23 2008/04/10 12:12:46 55 51 2586 706
24 2008/04/10 12:13:46 55 50 3252 1.1
25 2008/04/10 12:14:46 5.6 50 291.7 716
26 2008/04510 12:15:46 56 50 340.1 7.7
27 2008/04/10 12:16:46 55 50 406.6 720
28 2008/04/10 12:17:46 56 50 3794 72.7
29 2008/04/10 12:18:46 57 5.0 3279 19
30 2008/04/10 12:19:46 56 5.0 3863 71.9
31 2008/04/10 12:20:46 56 50 364.8 72.1
32 2008/04/10 12:21:46 56 5.0 3356 72.1
33 2008/04/10 12:22:46 56 5.0 302.0 721
34 2008/04/10 12:23:46 53 52 1942 722
35 2008/04/10 12:24:46 54 52 108.4 722
36 2008/04/10 12:25:46 54 5.1 974 718
37 2008/04/10 12:26:46 54 50 199.0 727
38 2008/04/10 12:27:46 54 5.1 198.6 718
39 2008/04/10 12:28:46 55 5.1 2510 711
40 2008/04/10 12:29:46 5.4 5.1 2747 720
41 2008/04/10 12:30:46 5.5 5.1 254.3 710
42 2008/04/10 12:31:46 55 5.0 275.3 nz2
43 2008/04/10 12:32:46 5.5 51 2375 s
44 2008/04/10 12:33:46 57 50 2718 73
45 2008/04/10 12:34:46 55 5.1 261.6 70.3
45 2008/04/10 12:35:46 56 50 273.1 70.1
47 2008/04/10 12:36:46 54 5.1 1947 709
48 2008/04/10 12:37:46 54 51 184.2 7.7
49 2008/04/10 12:38:46 55 5.1 224.5 71.9
50 2008/04/10 12:32:46 54 5.1 2500 .5
51 2008/04/10 12:40:46 54 50 2636 69.1
52 2008/04/10 12:41:46 54 5.1 163.4 67.8
53 2008/04/10 12:42:46 55 51 2034 70.6
54 2008/04/10 12:43:46 54 5.1 188.1 70.6
55 2008/04/10 12:44:46 55 50 226.5 70.7
56 2008/04/10 12:45:46 54 5.t 1419 70.4
57 2008/04/10 12:46:46 55 5.1 2364 70.1
58 2008/04/10 12:47:46 55 50 266.9 69.1
39 2008/04/10 12:48:46 53 5.1 2422 70.3
&0 2008/04/10 12:49:46 55 5.1 2404 7.7
RUN 3 AVERAGES 55 5.1 264.7 68.1

. Y\Wnited RefiningADR-065\Field Wod\SRU 2 4-10-08\M1-4, CEMS SRU 2, IMinuteAverages
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SO2 Interference Test for Sulfur Dioxide Analyzer,

Trailer: ‘Western Research
Date: 18-Mar-08
Analyzer Range: 0-3000
Serial Number: AX-921-9746-1
Gas Cylinder S02 Analyzer Difference Suggested
Concentration Response Percent of Conceniration
Test Gas (ppm,) (ppmm.) Span (ppm,)
Nitric Oxide 226 0.6 0.06% 200 +/- 20 ppm
Carbon Dioxide 9.84 0.6 0.06% 10.0 +/- 1%
Oxygen 22 0.6 0.06% 209 +/-1%
Total Difference Response 0.2%
Notes: Acceptance criteria is the sum of analyzer response must be less than 2 percent. Performed in
accordance with 40 CFR, Part 60, USEPA Method 7E, Section 6.2 and Method 20, Section 5.4
NOy Oxides of nitrogen.
rpm, Parts per million by volume.
USEPA U.S. Environmental Protection Agency.

\TAMPELLAROTOCOLISOZ Imcrference 3-18-08  SO2 Int
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Carbon Monoxide Interference Test.

TECO Model 48C Gas Filter Correlation CO Analyzer

Trailer
Date 23-Dec-06
Analyzer Range 0-100 ppm
Serial # 48CHI.-64485-344
CO
Allowable Analyzer
Concentration Interference Response
Test Gas (%) (ppm) (ppm)
Carbon dioxide 17.90 -2 0.7
Carbon dioxide 9.85 2 -0.5
Carbon dioxide 0 2 0

‘Allowable Interference is indicated if the CO analyzer response to each of the
gases is less than 1 percent of the applicable measurement range of the analyzer.

CO

ppmv
ppm
USEPA

Carbon monoxide.

Parts per million by volume.

Parts per million.

U.S. Environmental Protection Agency.

P. 66



O, Interference Test.

Analyzer: Servomex
Date: 12/19/05
Analyzer Range: 0 to 25 percent
Serial #: 3858
Gas Cylinder O, Analyzer Difference
Congcentration Response Percent of
Test Gas (ppm,) (%) Span
Nitric Oxide 253 0.0 0.00%
Sulfur Dioxide 514 0.0 0.00%
Carbon Monoxide 62.2 0.0 0.00%
Carbon Dioxide
Total Difference Response 0.00%

Notes: CO, interference is not evaluated due to O,  CO, cylinder mixture.

Servomex instrument specifications indicate no

interferences with paramagnetic analysis.

Acceptance criteria is the sum of analyzer response must be Jess than 2 percent.

Performed in accordance with 40 CFR, Part 60, Appendix A, USEPA

Method 3A,Section 6.2 and Method 20, Section 5.4
CO, Carbon Dioxide
0, Oxygen.
% Percent.
rpm, Parts per million by volume.
USEPA U.S. Environmental Protection Agency.

Servomex 1440 3858 02 CO2 inderference 02 It

“IpreT



CO, Interference Test.

Analyzer: Servomex
Date: 12/19/05
Analyzer Range: 0 to 25 percent
Serial #: 3858
Gas Cylinder 0, Analyzer Difference
Concentration Response Percent of
Test Gas (ppoe,) (%) Span
Niiric Oxide 25.3 0.0 0.00%
Sulfur Dioxide 514 0.0 0.00%
Carbon Monoxide 62.2 0.0 0.00%
Oxygen
Total Difference Response 0.00%

Notes: O, interference is not evaluated due to O, / CO, cylinder mixture.

Servomex insinment specifications indicate no

interferences with infrared analysis.

Acceptance criteria is the sum of analyzer response must be less than 2 percent.

Performed in accordance with 40 CFR, Part 60, Appendix A, USEPA

Method 3A,Section 6.2 and Method 20, Section 5.4
CO, Carbon Dioxide
0, Oxygen.
% Percent.
Ppmy, Parts per million by volume.
USEPA U.S. Environmental Protection Agency.

Servomex 1440 3858 02 CO2 interirence CO2 Int
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Stratification Check

Client: United Refining Company m = Air/Compliance
Facility: Warren, Pa Consvltants, Inc.
Source ID: SRU-2

Project Number:  08-065

Date: 04/10/08

Test conducted in accordance with section 8.1.2 of Method 7E

Requirements:
3 Point sampling across centroidal area {alternately 12 points)
Sampling must be done for 2x response time
Record average at each point and mean of traverse

. yellow=calculation
blue=data entry

Stack Diameter 70 inches
Response Time 62 seconds
Probe Marking 02 reading Diff. vs. Mean Diff. from Mean
Point (inches) (ppm,) (% of mean) (%)
1 1.7 7.0 0.47% 0.0
2 35.0 7.1 -0.25% 0.0
3 58.3 7.1 -0.22% 0.0
Mean of All Points 7.05 ppm,
Probe Marking CQ; reading Diff. vs. Mean Diff. from Mean
Point (inches) (ppm,)} {% of mean) {ppm,)
1 1.7 4.6 0.10% " 0.0
2 35.0 4.6 0.42% 0.0
3 58.3 4.7 -0.52% 0.0
Mean of All Points 4.64 ppm,
Probe Marking CO reading Diff. vs. Mean Diff. from Mean
Point (inches) (ppmy) (% of mean) (ppmy)
1 11.7 443.4 4.35% 20.2
2 35.0 472.8 -1.97% -9.2
3 58.3 474.6 -2.38% -11.0
Mean of All Points 463.61 ppm,
Probe Marking S0, reading Diff. vs. Mean Diff. from Mean
Point (inches) (ppmy) (% of mean) (@pm,)
1 11.7 99.6 231% 24
2 350 100.7 1.30% 1.3
3 58.3 105.6 -3.61% -3.7
Mean of All Points| 101.97 pom,

a) if concentration differs at each point by +/- 5% or +/-.5 ppm (whichever less restrictive) {.3% for O2 and CO2)

single point sampling at point closest to mean

b) if concentration differs at each point by +/- 10% or +/- 1.0 ppm (whichever less restrictive) (5% for 02 and CO2)

tri point sampling at 16.7, 50 and 83.3 % of diameter

c)if conditions a) and b) fail, then 12 point sampling is required

msmﬂwsmlmgmybecmdxmedﬂcmﬂddaﬂylowedpoht(memWndiﬁmn)
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Certificate of Analysis
EPA P%otocol

fong'r%li @t@mé@ Eﬁﬁl~ @@I@if@;, Procedure Gl

Notice: This Cylinder is not 1o be used when pressure {s under 150 psig.

Manufactured and certified at: Produced for customer
Linde Gas USA LLC LINDE GAS
Maumee Speciaity Gas Plant LINDE PITTSBURGH INTERBRANCH
6421 Monclova Road 4349 WILLIAM PENN HWY
MAUMEE OH 43537 MURRYSVILLE PA 15668
419-893-7226 724-327-1480
Material: 6655 Blend Tolerance: 5 % Relative
EPA SO2/N2 15-99 PPM A3l Blend Type: EPA Protocol
Production #: 1001361535 Cyl. Pressure: 2000 psig
Lot #: 02469E7040JA Balance Gas: Nitrogen
Cylinder #: CC231139 CGA: 660
Expiration Date: 5/9/2009 Analytical Accuracy: 1.00 % Relative
Shelf Lifes: 24 months Confidence: 95 %
LT AL S AT R S LG i
-
5 &%éfgslc nty M:c,wg Cerimnby s
50 516 +/- 0.5 ppm

7727-37-9 Nitrogen Balance
o o s A T
neRE S yiRaeStatdazd 4 Gl
7446-09-5 CCovige , GMIS 50.77 ppm
(iiaton Da

e R ST R R,
RS G e ol
Non-Dispersive Infrared 04/05/2007

£

Horiba VIA-510

All anaiyses are performed under controlled environmental conditions This product is manufactured using equipment which has
. been calibrated with NIST traceable, or equivalent, standards, weights, or equipment.

Analytical report approved by Roy Yoder 8% 8&1\
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numbear; E02NIGDE15A0005 Reference Number;  113-124107567-1
Cylinder Number:  CC185180 Cyfinder Volume: 144 Gu Ft
Laboratory: ASG - Maumee ~ OH Cylinder Pressure: 2015 PSIG
Analysis Date: Sep 20, 2007 Valve Outlet: 660

Explration Date: Sep 20, 2009

Berifiaation petormad i accordanea with "EPA Tracasblity Protoeol {Sepl, 1907} using The axsay prteadires listed Asslyteat Molhodology dons not require corection Tor
anelylicel intarfarencas. THI syilnder hios a lotel arafyticel uncutlanty 82 atatod Hotowr with o confidance love! of B5%. Troe are ho significant impurdilys wiith atfect te use
of tiz crlihmtton mixture, All conenatraligns ara an 8 volumalvolume DRSIN uhlass olhenwse notad,

Do Mot Usn This Cylinder balow 163 psigd f. 1 Moga Paztal

e ‘:'.A‘;N:':A:i;&_‘:nj.:: ﬂ-n: ;R:E-S'ULTS :
Ay _Protocol -
gentiation ; : - ::Mathod -

Total Reliuve
+ Uncasalnity ..

CALIBRATION STANDARDS
Type LotID Cylinder No Concentration ., Expimtion Pate
NTRM 1030 CGRA0079 100.7PPM SULFUR DIOXIDEMNITROGEN Mar 15. 2008
NTEM DBO7OSD cG240078 100.7PPM SULFUR DIOXIDEMNITROGEN May 04, 2013
ANALYTICAL EQUIPMENT
Insterment/Nake/Model Analytical Principle Last Multipoint Calibration
048-Nlcolat Magna 550 FIIR Sap 14, 2007

Triad Bata Available Upon Request
Notes;

Signature on file

QA Approval

Pege 1 of $1-120107567-1 p. 71



HiQ® Certificate.

EPA Protocol
Performed according to EPA-600/R-97/121, Procedure G

‘ Notice: This Cylinder is not to be used when pressure Is under 150 psig.
Manufactured and certified at: Produced for customer.

Linde Gas USA LLC LINDE GAS

Maumee Specialty Gas Plant . LINDE PITTSBURGH INTERBRANCH

6421 Monclova Road 4349 WILLIAM PENN HWY

MAUMEE OH 43537 MURRYSVILLE PA 15668

419-803-7226 ' 724-327-1480
Material: 6198 Blend Tolerance: 5 % Relative

EPA CO/N2 100-999 PPM A3l Biend Type: EPA Protocol

Production #3° 100135835 Cyl. Pressure: 2000 psig
Lot #: 02499D7300ZA Balance Gas: Mitrogen
Cylinder #: CC73683B CGA: 350
Expiration Date: 571472010 Analytical Accuracy: 1.00 % Relative
Shelf Life: 36 months _ Confidence: 95 %

S : E e CL A By Sl
630-08-0 302 +4- 05 07
7121-37-9 Nitrogen Balance 0511412007

R

SRR - R

630.080  Carbon Monoxide CC179999 , NTRM 495.8 ppm " 02/02/2009
T T e R e
fiment: RN i RRane SEER B

Horiba VIA-510 569466011 Non-Dispersive Infrared 04/05/2007

All analyses are performed under controlled environmental conditions. This product is manufactured psing equipment which has
been calibrated with NIST traceable, or equivalent, standards, weights, or equipment.

Analytical report approved by Roy Yader 85\53"_&%




Alrgas Speclalty Gasas
5421 Mongiova Read

CERTIFICATE OF ANALYSIS
Fax [419) BO3-2063

Grade of Product: EPA Protocol T o

Part Number: E02NIgSE 15A0928 Reference Number. 1 13-124122084-2
Cylir d2r Number: ~ CC266639 Cylinder Volume: f44 CuFt.
Laboratory: ASG - Maumee - OH Cylinder Pressure: 2015 PSIG
Analysis Date: Jan 23, 2008 Valve Outlet: 350

Expiration Date: Jan 23, 2011

Cerification performed in actordance with "EPA Tracaabilly Protocoi {Sept 1897} using ihe assay procedures listed Analytical Methodology dous not require corrgcion for
analylical interferences This cylinder has a total analylical uncartalnly as siated below with a confidence level ol 95% “Thero are no significant impurillas which affect the use

of this callbration mixiure Al concentialions are an 8 volumafvolume basis unless otharwise noted
Do Not Usa This Cylinder below 150 psig i @ 1 Mega Pascal

Com : rotocol, -+ Tofal

"CARBON MONOXID)
NITROGEN

CALIBRATION STANDARDS
Type LotiD Cytinder No Concentration Expiration Date
NTRM 051207 cc1s03ze 2453PPM CARBON MONOXIDENITROGEN Feb 02. 2009
NTRM 051205 CC1ansed 495 8PPM CARBON MONOXIDEMNITROGEN Feb 02, 2009
ANALYTICAL EQUIPMENT
in=trument/Make/Model Anaiytical Principle Last Multipoint Calibration
G23-horba VIA-510 : NDIR Jan 08, 2008

Triad Data Available Upon Request

fw’z :/.{!ZA

QA Approval

Notes:

Page 1 of 113-124122084-2
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AGA

Member of the Linde Gas Group

ot 7wk L

Certificate of Analysis
, EPA Protocol
Performed according to EPA-600/R-97/121, Procedure Gi

.

Notice: This Cylinder is not o be used when pressure is under 150 psig.

Manufactured and certified al; Produced for clistomer:
Linde Gas LLC LINDE GAS
Maumee Specialty Gas Plant LINDE PITTSBURGH INTERBRANCH
6421 Monclova Road . 4345 WILLIAM PENN HWY :
MAUMEE QH 43537 MURRYSVILLE PA 15668
419-893-7226 : 724-321-1480 -
Material: 2179 Blend Tolerance: 5% Relative
MISC 3 COMPONENT EPA A3l Blend Type: EPA Protocol . t
Production #: 100105201 Cyl. Presgure: 2000 psig
Lot #: 02499H5160ZB Balance Gas: Nitrogen
Cylinder #: CC130116 CGA: 550
Expiration Date: 8/23/2008 Analytical Accuracy: 1.00 % Relative
Shelf Life: 36 months Confidence: 95 %

e R R it ) 5 ES ":?.isﬁ%:’?sw. ICEEte LY i

7182-44-7 Oxygen 115 +-01.%
124-38-9 Carbon Dioxide 177 +/-02 % (8/23/2005
Balance 08/23/2005

7721-37-9 Nitrogen

44T
124-38-9

Horiba VIA-510 68849043 Non-Dispersive Infrared 071052005
Rosemount 755R 1000559 Paramagnetic 0'7/05/2005

All analyses are performed under controlled environmental conditions.This product is manufactured using equipment which has
been calibrated with NIST tracezble, or equivalent, standards, weights, or equipment.
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" Certificate of Amnalysis
EPA _Pratocol

fnnH[@c@mE@F]{ﬂ QC@@‘@@{, Procedure Gl

Notice: This Cylinder is not to be used when pressure is under 150 psig.

Manufactired and ceriified at. Produced for customer:
Linde Gas LLC LINDE GAS
Maumee Specialty Gas Plant LINDE PITTSBURGH INTERBRANCH
6421 Monclova Road 4349 WILLIAM PENN HWY
MAUMEE OH 43537 MURRYSVILLE PA 15668
419-893-7226 724-327-1480
Material: 2179 Blend Tolerance: 5 % Relative
MISC 3 COMPONENT EPA A3l Blend Type: EPA Protocol
Production #: 100131977 Cyl. Pressure: 2000 psig
Lot #: (2499R7090ZD Balance Gas: Nitrogen
Cylinder #: CC200107 CGA: 590
Expiration Date: 211572010 Analytical Accuracy: 1.00 % Relative
Shelf Life: 36 months Confidence: 95 %

124-38-9 Carbon Dioxide 984 +/-010 % 02/15/2007
7782-44-7  Oxygen 220 +/-021 % 02/15/2007
7127-37-9  Nitrogen ' Balance 02/15/2007

(i
124-38-9 Carbon Dioxide CC59188 , NTRM 81674 6900 % 10/02/2008
7782-44-7 Oxygen CC73619 , NTRM 14.84 % 10/02/2008
7782-44-7 Oxygen CC195913 , NTRM 2090 % 01/01/2010
124-38-9 Carbon Dioxide CC184889 , NTRM 19.66 % 05/01/2010

Horiba VIA-510 568849043 Non-Dispersive 02/08/2007
Rosemount 755R 1000559 Paramagnetic 0210612007

All analyses are performed under controlied environmental conditions. This product is manufactured using equipment which has
been calibrated with NIST traceable, or equivalent, standards, weights, or cquipment.

Analytical report approved by Roy Yoder

By




Air/Compliance Consultants, Inc. (ACCI)
Thermocouple Calibration Data Sheet

Probe LD.: Sp- L Dry Gas Meter LD.: JG 1€

Standard Used: Mercury Thermometer Temperature Scale: °F

Converted to: °R (Equation= 460 + °F result)

Post Test
Temperature Reference Probe Absolute
Rle)m . Thermometer Thermometer Temperature
g (°R) °R) Difference
Ice Bath VL p 493 a0 %
Room Temp. 523 5731-1 ' el & o
Hot Bath 1590 /5387 ) TA

Criteria are:
Hot Bath Value within 10% of the average stack temperature measured.
The absolute temperature Difference within 1.5% of Reference Standard used.

Section 10.3.1 of USEPA Method 2

Checked by: &/é %/— 4. Jl- 08

(Signature / Date)

e Akt P O ) Liothnd Mata Shask Thermoeounie Calibraion Data Sheet doc

P. 76



Air/Compliance Consultants, Inc. (ACCI)
Type S Pitot Tube Inspection Data Sheet

. ‘\"J’ Allowable Range/Parameter Value

I Level and perpendicular? YR N[
- ' Obstruction? v NK]
" Dagres indicating levet position fo i ?
e Daaged’ LERL
: al (-10° <al <+ 10°) 0
e o2 (-10° < 02 < +10°) ¢
R N7y
-- X tj Bl (s <pi<+s) o
Tt 2 ceprers) ©
C—/‘—_J Y (-2°<al <+2°) o
0 (1°<al <+1% %)

lE)ogrn Indicating leve! position for = Asiny (0.125")
determining ©

Y ' " A (for 1/4" OD, 0.526 10 0.750 | | pog
_g‘-i% — = __Vft_j. . i ‘@ for 3/8" OD, 0.788 to 1.125) )
. -

W= Asin0(<0.03125") 0
Pa (for 1/4 " OD, 0.263 t0 0.375 <1
oy ' _'i_z for 3/8" OD, 03940 0.563) | °°
—t —== - Pg (for 1/4" 0D, 0263100375 | 0~
for 3/8" OD, 0.394 to 0.563) 2
Py
' Y @ 3 Pa-Pp  (-0.063 to 0.063") o5
' Degree indicating level position for ., . : :
determining y then calculate Z. Dy (316" <D, < 3/8") " 37S’

Certification:

Icertifyﬂ:atﬂ)eTypeSPitotTubelProbelD#B P- | meets or exceeds all specifications, criteria and/or
applicable design features and is bereby assigned a Pitot tube calibration factor Cp of 0.84.

Checked by: MWNZ@.—.— 440D

(Signature / Date)

P. 77
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ACCI SAMPLE CALCULATIONS
Flow, Moisture, CEMS

URC
08-065
Warren, PA
SRU -2
nmoc
April 10, 2008
Exhanst
Run 1
vf 226.0 ml Tstandard 68 F
Vi 200.0 ml Pstandard 760 mm Hg
Wwf 257.7 g Kimethod4  0.04706  scifml
wi 250.6 B K2method 4  0.04715  scflg
Vm 22.502 dacf K1lmethod 5 17.64 Rfin. Hg
Vm 0.000 dry actual liters K4method 5 0.0945
Yd 1.0050 V/Ngandard 3853 ft3/Ib-mole
Pbar 29.30 in. Hg Kp 85.49
dHavg 1.80 in, H20 n 3.141593
Tm 514 F Ds {or L} 70.00 inches
02 5.77 % dv Stack Width (W) NA inches
Cco2 497 % dv Tsavg 11499 F
Pg -0.37 in. H20 Product rate NA ton/hr
Cp 0.84 Fa na dscf/MMBtu
(dP)"%avg 0.103 in. H20%1/2
CEMS DATA
Sulfur Dioxide Carbon Monoxide
Caveragesn 87.78 ppmdv Caveragero 290.1 ppmdv
Cusaz 0.65 ppmdv Coco -0.6 ppmdv
Cmago; 51.60 ppmdv Cmaco 302.0 ppmdv
Cmgp 50.00 ppmdv Cmgg 310.3 ppmdv
MW 502 64.0 Ib/lb-mole MW CO 28.0 Ib/lb-mole
1. Volume of Water Vapor Condensed (Vwc) (USEPA Method 4, Eq. 4-1}
Vwe(std) = Klmethod 4 * (V- Vi)
Klmethod 4= 0.04706 scf/mi :
Vi= 226.0 mi
Vi= 200.0 ml
Vwe(std)= 1.224 scf
2. Volume of Water Vapor Collected in Silica Gel (Vwsg) (USEPA Method 4, Eq, 4-2)
Vwsg(std) = K2method 4 * (Wf - Wi}
K2method 4= 0.04715 seffg
wi= 2577 g
Wwi= 2506 g
Vwsg(stdy= 0.335 scf
3. Total Volume of Water Vapor in Gas Sample (Vw)
Vw(std) = Vwe(std) + Vwsg(std)
Vwe(std)= 1,224 scf
Vwsg(stdy= 0,335 scf
Vw(std)= 1,558 scf

Y:\United Refining\DB-D65F icid WorkiSRU 2 4-10-08Wi1-4, CEMS SRU 2, SampleCalcsRunt 4!2512Pﬂ3881



4. Volume of Gas Metered

Vm = Volume metered in dacf + Volume metred in dry actual liters * (1 cf/ 28.317 liters}

Volume metered in dacf=
Volume metered in dry actual liters=

Vm=

22,502 dacf
0.000 dry actual liters
22.502 dacf

Vm(m’) = Vm * (I m’/ 353145 cf)

Vm=
Vm(m’)=

22.502 dacf
(.637 dacm

5. Volume of Gas Metered , dry basis, STD

(USEPA Method 3, Eq. 5-1)

Vm(std) = (K Imethod 5 * Vm * Yg * (Pbar + (dHavg/13.6))) / (Tm + 460)

Klmethod 5=
Vm=

Yd=

Pbar=
dHavg=

Tm=
Vmystd)=

17.64 Rfin. Hg
22.502 dacf
1.0050

29.30 in. Hg

1.80 in. H20
514 F
22,958 dscf

Vm(sed)m® = Vm(std) * (1 m*/ 35.3145 cf

Vm(std)= 22,958 dscf
Vm(std)m’= 0,650 dscm

6. Water Vapor in the Gas Stream (USEPA Method 5, Eq. 5-3 and NOTE:)
Bws used = the lower of SPro@Tang / PS

Bws =

SPwogravy™

T = Tsavg + 459.67
Tsavg=

T=

C8=

9=

Cl10=

Clt=

Cl2=

Cl3=
SPHZO@Tssvg'_'
Ps=

Bws=

and Vw{std) / (Vm(std) + Vw(std))
SPuograve ' P8 With a maximum allowable value of 1.0
The saturation pressure of water at stack temperature
1997 ASHRAE Handbook page 6.2 Eq. (6)
EXP(CR/T + C9 +C10*T + C1 I¥T"2 + C12*T"3 + C13*In(T)} * (29.921/14.696)

11499 F
1609.5 R
-1.044040E+04
-1.1294650E+01
. =2.702236E-02
1.289036E-05
-2.478068E-09
6.545967E+00
50559.21 in. Hg
29.27 in. Hg
1.0000 vol, fraction

Bws = Vw{std) / (Vm(std) + Vw{std)}

Vw(stdy=
Vm(stdf=
Bws=

Bws used=

1.558 sef
22.958 dscl
0.0636 vol. fraction

0.0636 vol. fraction

7. Carbon Monoxide and Nitrogen in gas

CO+N2=100- (CO2+02)

coz= 497 % dv
02= 5.77 % dv
CO+N2= 89.26 % dv

¥:\nited Refining\08-065\ield WorkiSRU 2 4-10-08WM1-4, CEMS SRU 2, SampleCalcsRunt
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8. Molecular weight of dry gas stream

Md = 0.44 * CO2 %dv + 0,32 * 02 %dv + (.28 * (CO + N2 %dv)

CO2= 497 % dv
02= 577 % dv
CO +N2= 89.26 % dv
Md= 29.03 Ib/lb-mole

{USEPA Methed 3, Eq. 3-1)

9. Molecular weight of wet gas stream

Ms=Md * (] - Bws) + 18 * Bws

Md=
Bws=
Ms=

29.03 Ib/lb-mole
0.0636 vol, fraction
28.33 Ib/lb-mole

(USEPA Method 2, Eq. 2-5)

10. Stack Pressure

Ps =Pbar + Pg/13.6

(USEPA Method 2, Eq. 2-6)

Pbar= 29.30 in. Hg
Pg= -0.37 in. H20
Ps= 29.27 in. Hg
I1. Average Stack Gas Velocity (USEPA Method 2, Eq. 2-9)
Vs =Kp * Cp * (dP)avg * ((Tsavg + 460) / (Ps * Ms))*1/2
Kp= 8549
Cp= 0.84
(dP)*ave= 0.1026 in. H20"172
Tsavg= 11499 F
Ps= 29.27 in. Hg
Ms= 28.33 Ib/ib-mole
Vs= 10.27 fi/s

12. Area of the Stack

If W = 0, the stack is circular.

Circular
As=Pl*(Ds)"2/4% (1 ft/12in)"2
Pl= 3,141593
Ds= 70.00 inches
As= 26.73 fi2
Rectangular
As=L*W=*(fit/12in)"2
L= (.00 inches
W= NA inches
As= 0.00 2

13. Stack Gas Flow Rate, Actual {USEPA Method 2, Eq. 2-10)
Qacfm = Vs * As * 60
Vs= 10.27 fi/s
As= 26.73 fi2
Qacfm= 16,461 acfm
Qacm/min = Qacfm * (1 m’/ 35.3145 ¢f)
Qacfm= 16,461 acfm
Qacm/min= 466 acm/min

YAUnited Refining\08-065Wieid WorK\SRU 2 4-10-08\WH -4, CEMS SRU 2, SampleCalcsRunt
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14, Stack Gas Flow Rate, Standard
Qsefin = Qacfm * ( (Tstanderd + 460}/ (Tsavg + 460) ) * (Ps / Pstandard)

Qacfm= 6,461 acfm
Tstandard= 68F
Tsavg= 11499 F

Ps= 29.27 in. Hg
Pstandard= 2%.92 in. Hg
Qscfm= 5,282 scfm

Qsem/min = Qscfim * (1 m’/ 35.3145 cf)
Qscfm= 5,282 scfm
Qscm/min= . 150 scm/min

(USEPA Method 2, Eq. 2-10)

15. Stack Gas Flow Rate, Dry Standard
Qdscfm = Qscfm * (1 - Bws)

Qscfm= 5,282 scfm
Bws= 0.0636 vol. fraction
Qdscfm= 4,946 dscfm

Qdserv/min = Qdscfm * (1 m’/ 35.3145 ¢f)

(USEPA Method 2, Eq. 2-10)

Qdscfm= 4,946 dscfm
Qdscm/min= 140 dscm/min
16, Heat Input (HI) (MMBtu/hr}
HI = Qscfin * 60 * (100 - Bws) / Fg) * ({20.9 - 02)/20.9) (USEPA Part 75, Appendix F, Eq. F-18)
Qscfin= 5,282 scfin
Bws= 0.0636 vol. fraction
F&= na dscfMMBtu
02= 5.77 % dv
Hi= ‘NA MMBtu/hr
17. Sulfur dioxide concentration (ppmdv} (USEPA Method 6C, Eq. 6C-1)
Csop = (Caveragesos - Cosaz) * Cizscs / {Cmisoz - Coson)
Caverageso,™ 87.78 ppmdv
Cosor™ 0.65 ppmdv
Cmagg:™= 51.60 ppmdv
Cmgpz= 50.00 ppmdv
Ceor= 91.10 ppmdy
18. Sulfur dioxide concentration @ 0.0 % 02
§02corrected = Ceop * (20.9 - O2s02cocmesiiont / (20.9 - O2)
Cepr™ 91.10 ppmdv
02502c0mection™ 0.0 0.0
2= 5.77 % dv
S$O2comrected= 125,82 ppmdv

19. Sulfur dioxide emission ratc (Ib/hr)
SO2(%/Mhr) = Csog / 1,000,000 * Quscfin * (60 min / 1 hour) / Vi * SO2uw

Cso= 91.10 ppmdv
Qdscfin= 4,946 dscfm
V/Mgandars™ 385.3 fi3/lb-mole
SO2uw= 64.0 Ib/lb-mole
S02(Ib/hry= 4.49 1b/hr

Y-\Unied Refining\I8-065\Field Work\SRU 2 4-10-08M1-4, CEMS SRU 2. SampleCalcsRun?
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20, Sulfur dioxide emission rate {Ib/MM Btu)
SO2(Ib/MM Btu) = $O2(ib/hr) / heat input (MM Btu/hr)

S02(lb/hr)= 4.49 1b/hr
Heat input= NA MMBiw/hr
SO2(b/MM Btu)=  ma Ib/MM Btu

21. Sulfur Dioxide Emission Rate (Ib/ton of product)
SO2(Ibfton) = SO2(1b/hr) / Produci(tph)

S502(b/Mhr)= 4.49 tv/hr
Produci(tph)= NA ton/hr
S02(Ib/ton)= NA Ib/ton
27. Carbon Monoxide concentration {ppmdv}) {USEPA Method 6C, Eq. 6C-1)
Co = (Caverageco - COco) * Cmaco / {Cmco - Clco)
Caverageco™ 290.13 ppmdv
COpo= -0.60 ppmdv
Crmzco= 302.00 ppmdv
Cmgo> 310.3G ppmdv
Ceo= 282.41 ppmdv
28. Carbon Monoxide Concentration @ 0.0 % 02
CO = Ceo * (20.9 - 02c0camection) / (20.9 - O2)
Ceo™ 282.41 ppmdv
020comection™ 0.0 % 02
02= 577 % dv
COcorrected= 390.04 ppmdv

29. Carbon Monoxide emission rate (Tb/hr)
CO(Ib/hr) = Ceo / 1,000,000 * Qdscfin * (60 min / 1 hour) / V/gagum * COmw

Coo= 282.41 ppmdv
Qdscfm= 4,946 dscfm
V/Mgunderd™ 385.3 fid/Ib-mole
COMW= 28.0 Ib/lb-mole
CO{lb/hry= 6.09 lb/hr

30. Carbon Monoxide emission rate (1b/MM Btu)
CO(Ik/MM Btu) = CO(Ib/hr) / heat input (MM Btu/hr}

CO(Ib/hr)= 6.09 Ib/hr
Heat input= NA MMBtu/hr
CO(Ib’MM Biu)= na 1lb/MM Bt

31. Carbon Monoxide Emission Rate {Ib/ton of product}
COfIbiton) = CO(lb/r) / Product(tph)

CO{Ibmr)= 6.09 Ib/hr

Product{tph)= NA ton/hr

CO(Ib/tony= NA Ib/ton
YWR&MWUR\SRU24-1W14.CEMSSRUZ. SampleCalcsRun1 412512008
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NOMENCLATURE

SYMBOL

DESCRIPTION

ACFM
As

AB
AB1
AB2
ABF1
ABF2
AT1
AT2

Co

co

cO,

Cp

Enox
DACF
DSCF
DACM
DSCFM
dscfiMMBtu-
Dg

Dy

°F

fi

F1

F2

FT1

FT2

Fe

Fa

FY

Ft®

FTIR
ft*/Ib-mole
fiflsec

9

g/mL
gr/DSCF

Actual cubic feet per minute

Stack Area

Acetone Blank

Acstone Blank Tare Weight 1

Acetone Blank Tare Weight 2

Acetone Blank Final Weight 1

Acetone Blank Final Weight 2

Acetone Rinse Tare Weight 1

Acetone Rinse Tare Weight 2

Nozzle Area

Moisture content of sample gas, measured impinger collection
Moisture content of sample gas, wet saturated

British Thermal Units

Carbon

Propane

Acetone Blank Correction

Average of initial and final system calibration bias check responses for the upscale gas,; ppm
Cubic foot :

Actual concentration of the upscale calibration gas, ppm

Concentration of Particulate Emissions.

Average of initiat and final system calibration bias check responses for the zero gas, ppm
Carbon monoxide

Carbon dioxide

Pitot co-efficient, 0.84 for S-type, 0.89 for standard (English units})
Emission rate of Oxides of nitrogen as NO2, ib/hr '

Dry actual cubic feet

Dry standard cubic feet

Dry actual cubic meters

Dry standard cubic fest per minute

Dry standard cubic feet per Million British Thermal Units {(units for Fd}
Stack diameter

Nozzie diameter

Degrees Fahrenheit

foot

Fitter Final Weight 1

Filter Final Weight 2

Filter Tare Weight 1

Filter Tare Weight 2

CO?2 based F-Factor for natural gas (1,040 SCF/MMBtu)
F-factor

Square feet

Cubic feet

Fourier Transform Infrared

Cubic feet per pound mole

Feet per second

Grams

Gram per milliliter

Grains per dry standard cubic feet
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HI - Heat Input

AH,., - Average pressure drop across the meter box during test run, inches H20
H,0 - Water
Hg - Mercury
hr _— Hour
inHg - Inches of Mercury
in HyO - Inches of Water
JinH ,O - Square root of Inches of Water
I - Isokinetic Sampling
K1 method 5 - Conversion to standard conditions, 17.64 °Rfinches Hg
K1 method 4 - Conversion to standard conditions, 0.04707 13/ml
K2 method 4 - Conversion to standard conditions, 0.04715 ft3/g
K4 method 5 - Conversion to standard conditions, 0.0845
Ko - Pitot tube constant, 85.49 for English units
Kg - Killograms
L - Length of Stack if Rectangular
b - Pound
lb/Ib-mole - Pound per pound mole
Ib-mole - Pound mole
Ib/hr - Pound per hour
Ib/MMBTU ' - Pound per million British thermal units
ma - Average Final (total) weight after evaporation - Average Tare Weigth of Acetone Blank
m® - Cubic meters
mg - Milligrams
mg/g - Milligrams per gram
mL - Milliliter
My - Molecular weight of stack gas mixture, dry basis
MMBTU - Million British Thermal Units
MMBtu/hr - Million British Thermal Units per hour
mr HG - Millimeters of Mercury
Mn - Mass of particulate matter, g
M - Molecular weight of stack gas mixture, wet basis
Mgar - Ratio of vapor pressure of water at stack conditions to stack pressure
My - Molecuiar weight of a specific compound or element
Ny - Nitrogen
0O, - Oxygen
ng - Nanograms
NMNEVOC - Non-Methane, Non-Ethane Volatile Organic Compounds
NO, - Oxides of Nitrogen
NO, - Nitrous Oxide
% - Percent
% Volume - Percent by volume
% dv - Percent by volume, dry basis
AP - Gas velocity pressure, in H20
P, - Density of Acetone
Pear - Barometric pressure, in H20
Ps - Static Pressure, in H20
Py - Total pressure of gas at stack conditions
Psm - Standard pressure, 760 mmHG
N - Averag of the square root of gas velocity pressure, in H20
PPy, - Parts per million, volume and dry basis
pPbay - Parts per billion, volume and dry basis
Qacem - Flow rate of stack gas, actual cubic feet per minute
Qserm - Flow rate of stack gas, standard cubic feet per minute
Qoscrm - Flow rate of stack gas, dry standard cubic feet per minute
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R

Degrees Rankin

“Rfin. Hg Degrees Rankin per inches of Mercury
sef/ml Standard cubic fest per milliliter

seflg Standard cubic feet per gram

SCFM Standard cubic feet per minute

SCM Standard cubic meters

SCF Standard cubic feet

SPi0@Teg Saturation pressure of water at average stack ternperaiure

STD Standard

s Second

T Stack Temperature

tph Tons per hour

tonfyr Tons per year

Tw Temperature of the dry gas meter

Ts Temperature of the stack

Tso Standard temperature, 68 °f

THC Total Hydrocarbons

ug Micrograms

Va Volume of Acetone Blank, in mt.

Vaw Volume of Acefone Rinse, in mL

vol. Volume

Vingg Volume mole in standard conditions, in cubic feet per pound mole

Vie Total volume of water vapor condensed, at STP

Vi Volume of sample gas measured by the dry gas meter )
Visto Volume of sample gas measured by the dry gas meter, corrrected to standard conditions
vocC Volatile Organic Compounds

Vs Velocity of stack gas, fi/s

VWc{s1d) Volume of water condensed , corrected o standard conditions

Vivsgista Volume of water collacted in silica gel, corrected to standard conditions
Vst Volume of water vapor in gas stream, corrected fo standard conditions
Ya Dry gas meter calibration factor

Vi Final volume of water

Vi Inifial volume of water

w1 - Acetone Rinse Final Weight 1

w2 | Acetone Rinse Final Weight 2

w Width of Stack if Rectangutar

Wa Weight of Acetone

W, Final weight

W, Initial weight

P. 89



