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is authorized to operate a stationary sonrce of air contaminants consistingofemission units described
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conditions of the permit, except those designated as not federally enforceable, are enforceable by
EPA and citizens under the Act. A copy of this permit shall be kept on-site at the above named
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GENERAL INFORMATION

Company Name: Basin Electric Power Cooperative

Mailing Address: 1717 East Interstate Avenue

City: Bismarck State: ND Zip: 58503

Plant Name: Arvada Generating Station

Plant Location: Section 35, Township 55 North, Range 76 West, Campbell County, Wyoming
(10 miles northeast of Arvada, Wyoming)

Latitude/Longitude (WGS84): 44.6942/-105.9775

Plant Mailing Address: 1717 East Interstate Avenue

Plant Manager/Contact: Kevin Tschosik

Name of Owner: Basin Electric Power Cooperative

Responsible Official: John Jacobs (Amended April 10, 2014)

DEQ Air Quality Contact: District 3 Engineer
2100 West 5th Street
Sheridan, WY 82801

Zip: 58503

Phone: (701) 223-0441

Phone: (701) 223-0441

Phone: (701) 223-0441

Phone: (307) 673-9337

State: NDCity: Bismarck

SIC Code: 4911 NAICS Code: 22112

Description of Process: The three natural gas driven turbines at the generating station provide
required local generation and also provide line voltage stability to tile region. A fourth unit at tile
facility is a diesel generator used to start the turbines during cold weather.
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SOURC)<~ EMISSION POINTS

This table may not include any or all insignificant activities at this facility.

TURB I

TURB2

TURB3

Solar Taurus 70 Turbine

Solar Taurus 70 Turbine

Solar Taurus 70 Turbine

6,397 KW
(8579 hp)

6,397 KW
(8579 hp)

6,397 KW
(8579 hp)

eli, 6, SEC. 2
PERMfrS

CT-2689 1

CT-2689 1

CT-2689 1

STARTUP 1 Startup Emergency Diesel Generator (diesel 823 hp
generator)

1 _ Permit was corrected on 11/01/03 for the site rating on the turbines.

wv-11332-1

TOTAL FACILITY ESTlMATED EMISSIONS

For informational purposes only. These emissions are not to be assumed as permit limits .

. .EMISSIONS .(TPY), '.
CRITERIA POLLUTANT EMISSIONS

Particulate Matter

PMIO Particulate Matter

PM2.s Particulate Matter

Sulfur Dioxide (S02)

Nitrogen Oxides (NOx)

Carbon Monoxide (CO)

Volatile Organic Compounds (VOCs)

HAZARDOUS AIR POLLUTANT (HAP) EMISSIONS

GREENHOUSE GAS EMISSIONS (C02e)

Emission estimates are from the operating permit application.
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0.9
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FACILITY-SPECIFIC PERMIT CONDITIONS

Facility-Wide Permit Conditions

(FI) PERMIT SHIELD [WAQSR Ch 6, Sec 3(k)]
Compliance with the conditions ofthis permit shall be deemed compliance with any applicable requirementsas
of the date of permit issuance.

(F2) FACILITY CONFIGURATION REQUIREMENTS
[WAQSR Ch 6, Sec 2 Permit CT-2689 & waiver wv-I1332-1]
(a) The facility shall be limited to no more than three 6397 KW (8579 hpj Solar Taurus 70 turbines (TURB

1,2, & 3) and one 823 hp diesel generator (STARTUP I).
(b) The permittee may expand the configuration beyond that described in paragraph (a) upon receipt of a

construction or modification permit issued under Chapter 6, Section 2 ofWAQSR that authorizes such
change. The penmittee must, however, submit an application to modify this operating permit within 12
months of commencementof operation for any unit not already included in this permit.

Source-Specific Permit Conditions

(F3) VISIBLE EMISSIONS [WAQSR Ch 3, Sec 2 and WAQSR Ch 6, Sec 2 waiver wv-11332-1]
(a) Visible emissions from the diesel generator (STARTUP I) are limited to 20 percent opacity. This

limitation shall not apply during a reasonable period of warmup following a cold start or where
undergoing repairs and adjusttnent following a malfunction.

(b) Visible emissions of any contaminant discharged into the atmosphere from any other single emission
source shall not exhibit greater than 20 percent opacity except for one period or periods aggregating not
more than six minutes in anyone hour of not more han 40 percent opacity.

(F4) TURBINE NOx AND CO EMISSIONS [WAQSR Ch 6, Sec 2 Permit CT-2689]
(a) NOx emissions from the Solar Taurus 70 turbines (TURB 1,2 & 3) shall not exceed 25 ppmv at 15

percent O2 and 7.9 lb/hr, at ambient temperatures greater than zero degrees Fahrenheit.
(b) CO emissions from the Solar Taurus 70 turbines (TURB 1,2 & 3) shall not exceed 50 ppmv at 15

percent O2 and 9.6Ib/hr, at ambient temperatures greater than zero degrees Fahrenheit.

(F5) DIESEL GENERATOR LIMITS [WAQSR Ch 6, Sec 2 waiver wv-11332-1]
The diesel generator (STARTUP I) shall be limited to 500 hours of operation per calendar year.

(F6) PREVENTATIVE MAINTENANCE [WAQSR Ch 6, Sec 2 Permit CT-2689]
The permittee shall follow the preventative maintenance program for the Solar Taurus 70 turbines (TURB 1,2,
& 3) to ensure the turbines operate within the allowable emission limits on a continuous basis. The preventative
maintenance program is attached as Appendix A of this permit.

(F7) TEMPORARY TURBINE AND ENGINE REPLACEMENT [WAQSR Ch 6, Sec 3(h)(i)(I)J
(a) Should a turbine or engine break down or require an overhaul, the permittee may bring on site and

operate a temporary replacement unit until repairs are made. Permanent replacement of a turbine or
engine must be evaluated by the Division under Ch 6, Sec 2 of WAQSR to determine appropriate
permitting action and evaluate the need for additional requirements resulting from the permanent
replacement.

(b) The temporary replacement unit shall be identical or similar to the unit replaced with emission levels at
or below those of the unit replaced.

(c) The permittee shall notify the Division in writing ofsuch replacement within five working days, provide
the date of startup ofthc replacement, and provide a statement regardingthe applicability of any New
Source Performance Standards (NSPS) in 40 CFR Part 60; any National Emission Standards for
Hazardous Air Pollutants (NESHAPs) in 40 CFR Part 63; and Compliance Assurance Monitoring
(CAM) in WAQSR Ch 7, Sec 3.

Permit No. 3-2-199 Page 5



Testing and Monitoring Requirements

(F8) EMISSIONS TESTING [W.S. 35-11-110 and 40 CFR 60 Subpart GG]
(a) The Division reserves the right to require additional testing as provided under condition G1ofthis permit.

Should testing be required, test methods found at 40 CFR 60, Appendix A, shall be used as follows:
(i) For visible emissions, Method 9 shall be used.
(ii) For turbines subject to the requirements of40 CFR 60 Subpart GG, testing forNOx and SO, on a

ppm basis shall follow the requirements of Subpart GG, and testing on a lb/hr basis shall follow
Methods 1-4, 6C and 7E.

(iii) For other NOx emission sources Methods 1-4 and 7 or 7E shall be used.
(iv) For CO emissions, Methods 1-4 and 10 shall be used.
(v) For alternative test methods, or methods used for other pollutants, the approval of the

Administrator must be obtained prior to using the test method to measure emissions.
(b) Unless otherwise specified, testing shall be conducted in accordance with WAQSR Ch 5, Sec 2(h).

(F9) EMISSIONS MONITORING [WAQSR eh 6, See 3(h)(i)(C)(I); Ch 6, Sec 2 Permit CT-2689]
(a) The permittee shall measure NOx and CO emissions from each Solar Taurus 70 turbine (TURB 1,2, &

3) at least once every 2160 hours of operation for comparison with the emission limits specified in
condition F4 of this permit. The permittee shall utilize the Division's portable analyzer monitoring
protocol or the methods referenced in condition F8 ofthis permit. The monitoring protocol is available
from the Division upon request or can be downloaded at http://deq.state.wy.us/aqd!operating.asp.

(b) The permittee shall monitor the hours of operation of each turbine (TURB I, 2, & 3).
(c) The permittee shall monitorthe ambient temperature on days that any Solar Taurus 70 turbine (TURB I,

2, & 3) is in operation at the facility to determine the dates and number of turbine operational hours
during the calendar year that the ambient temperature is below zero degrees Fahrenheit.

(d) The permittee shall monitor the operating hours of the diesel generator (STARTUP I) to assess
compliance with the annual limit specified in condition F5.

(FlO) VISIBLE EMISSIONS MONITORING [WAQSR Ch 6, Sec 3(h)(i)(C)(I)]
(a) For visible emissions from the Solar Taurus 70 turbines (TURB 1,2, & 3), the permittee shall monitor

the type of fuel used to ensure natural gas is the sole fuel source for these units.
(b) The permittee shall conduct observations of visible emissions from the emergency diesel-fired engine

(STARTUP I) during periodic availability assurance tests ofthis source, at least semi-annually, to assess
compliance with the opacity limit under condition F3(a) and to identify maintenance needs. The visual
observations shall be conducted by a person who is educated on the general procedures for determining
the presence of visible emissions but not necessarily certified to perform Method 9 observations.
Observation of excess emissions shall prompt corrective action. .

Recordkeeping Requirements

(FIl) TESTING AND MONITORING RECORDS [WAQSRCh 6, Sec 3(h)(i)(C)(II)]
(a) For any testing or monitoring performed under conditions F8, F9, and FlO, other than Method 9

observations, the permittee shall record, as applicable, the following:
(i) The date, place, and time of sampling, measurements, or observations;
(ii) The date(s) the analyses were performed;
(iii) The company or entity that performed the analyses or observations;
(iv) The analytical techniques or methods used;
(v) The results of such analyses or observations;
(vi) The operating conditions and parameters as they existed at the time oftesting or monitoring; and
(vii) Any corrective actions taken.

(b) For any Method 9 observations required by the Division under condition F8, the permittee shall keep
field records in accordance with Section 2.2 of Method 9.

(c) For the monitoring required under condition F9(c), the permittee shall keep records of the dates and
hours that any Solar Taurus 70 turbine (TURB 1,2, & 3) operated when the ambient temperature was
below zero degrees Fahrenheit, and which turbine(s) was in operation at that time.
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(d) The permittee shall record the operating hours for each turbine and the diesel generator as monitored in
accordance with condition F9 of this permit.
(i) For each turbine, records of operating hours shall be based on hours operated since the last test

conducted under condition F9(a),
(ii) For the diesel generator, records ofoperating hours shall indicate the number ofhours per period

of continuous operation and number of hours per calendar year,
(e) The permittee shall retain these records on-site at the facility, for a period ofat ieast five years from the

date the records are generated,

(FI2) MAINTENANCE RECORDS [WAQSR Ch 6, Sec 3(h)(i)(C)(II)]
(a) The permittee shall maintain records ofpreventative maintenance activities for the turbines (TURB 1,2,

and 3) as described in Appendix A, These records shall include an explanation for any deviation from
the preventative maintenance program,

(b) The permittee shall retain these records on-site at the facility for a period ofat least five years from the
date the records are generated,

Reporting Requirements

(FI3) TEST NOTIFICATION AND REPORTS [WAQSR Ch 6, Sec 3(h)(i)(C)(IIl); Ch 6, Sec 2 Permit CT-2689]
(a) Notification of the test date for the monitoring required by condition F9(a) shall be provided to the

Division at least 15 days prior to testing,
(b) The permittee shall report the results of any emissions tests performed under conditions F8 and F9(a)

within 30 days of completing the tests, The reports shall include the information indicated in condition
FI 1(a) and (b) as appropriate, For emissions testing ofany of the turbines, the report shall include the
hours the turbine operated between tests to verify testing frequency compared to that specified in
condition F9(a),

(c) The reports shall reference this permit condition (FI3), and be submitted to the Division in accordance
with condition G4,

(FI4) MONITORING REPORTS [WAQSR Ch 6, Sec 3(h)(i)(C)(1II)]
(a) The following shall be reported to the Division by January 31 and July 31 each year:

(I) The calendar year-to-date operating hours for the emergency generator as specified in condition
F9(d),

(ii) Documentation that all emissions units are firing natural gas as specified in condition FlO(a),
(iii) A summary of all visible emission monitoringconducted as specified in condition FIO(b),

(b) All instances of deviations from the conditions of this permit must be clearly identified in each report,
(c) The reports shall reference this permit condition (FI4), and be submitted to the Division in accordance

with condition 04,

(FI5) MAINTENANCE REPORTS [WAQSR Ch 6, Sec 3(h)(i)(C)(IIf)J
The permittee shall report to the Division by January 31 and July 31 each year whether the permittee has
adhered to the preventative maintenance program described in Appendix A of this permit,
(a) Any deviations from the preventative maintenance plan must be clearly identified in each report,
(b) Ifthe permittee has adhered to the preventative maintenance plan during the reporting period, this shall

be stated in the report.
(c) The semiannual reports shall reference this permit condition (FI5) and be submitted in accordance with

condition G4 of this permit

(FI6) GREENHOUSE GAS REPORTS [W,S, 35-11-110]
The permittee shall submit to the Division a summary of any report(s) required to be submitted to the EPA
under 40 CFR Part 98,
(a) The reports shall be submitted to the Division within 60 days of submission to EPA, in a format as

specified by the Division,
(b) The reports shall be submitted in accordance with condition G4(a)(i) of this permit, to the attentionofthe

Division's Emission Inventory Program, A copy need not be sent to the DEQ Air Quality contact
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(FI7) REPORTING EXCESS EMISSIONS & DEVIATIONS FROM PERMIT REQUIREMENTS
[WAQSR Ch 6, Sec 3(h)(i)(C)(III)]
(a) General reportingrequirementsare described under the GeneralConditionsofthis permit.TheDivision

reserves the right to require reports as provided under condition GI of this permit.
(b) Emissionswhich exceed the limits specified in this permit and which are not reported under a different

condition of this permit shall be reported annually with the emission inventory unless specifically
superseded by conditionG17, conditionG19, or other condition(s)of thispermit. Theprobablecauseof
such exceedance, the duration of the exceedance, the magnitude of the exceedance, and any corrective
actions or preventativemeasurestakenshall be included in this annualreport. For sourcesand pollutants
whichare not continuouslymonitored, if at any time emissionsexceed the limits specified in this permit
by lOa percent, or if a single episode of emission limit exceedance spans a period of24 hours or more,
such exceedance shallbe reported to the Division within one working day ofthe exceedance, (Excess
emissionsdue to an emergencyshall be reported as specified in conditionG17. Excess emissions dueto
unavoidable equipment malfunction shall be reportedas specified in condition G19.)

(c) Anyother deviation from the conditionsofthis permit shallbe reported to the Division inwriting within
30 days of the deviation or discovery of tho deviation.
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WAOSR CHAPTER 5, SECTION 2 NEW SOURCE PERFORMANCE STANDARDS iNSPSl AND
40 CFR 60 SUBPART GG REOUIREMENTS FOR STATIONARY GAS TURBINES

(P60-GG 1) SUBPART GG REQUIREMENTS [40 CFR60 Subparts A and GG; WAQSR Ch 5, Sec2; Ch 6, Sec 2
Permit CT-2689]

The permittee shall meet all requirements of 40 CFR 60 Subparts A and GG and WAQSR Ch 5 Sec 2, as they
apply to the turbines (TURS 1,2, & 3).

(P60-GG2) MONITORiNG FUEL SULFUR & NITROGEN CONTENT[WAQSRCh 6, Sec2 PermitCT-2689;40
CFR 60 Snbpart GG]

For fuel sulfur and nitrogen content monitoring, the permittee shall comply with paragraphs (a) and (c) of this
condition until such time as the cnstom monitoring schednle requirement in permit CT-2689 is modified or
superseded. Upon modification of the custom monitoring schedule requirement in permit CT-2689, the
permittee may demonstrate that the fuel cornbusted in the turbines meets the definition of natural gas in
§60.331(u), and the permittee shall then comply with either paragraph (a) OR (b), and (c). The EPA approval
for custom fuel monitoring is provided inAppendix B of this permit.
(a) The permittee shall determine and record the sulfur content of the fuel fired in each turbine (TURB 1,2,

& 3) according to the following custom schedule:
(I) Sulfur monitoring shall be condncted during the first and third quarters of ea.hcalendar year.
(ii) Should any sulfur analysis required under paragraph (a)(i) of this condition indicate non­

compliance with the requirements of Subpart GG, the permittee shall notify the Divisionof such
exceedance, and shall conduct fuel sulfur monitoring weekly until notified otherwise by the
Division.

(iii) The permittee shall notify the Division of any change in fuel supply, including a substantial
change in fuel quality. In such cases, the permittee shall conduct fuel sulfur monitoring weekly
until notified otherwise by the Division.

(Iv) For determining the sulfur content of the fuel, the permittee shall nse the Gas Processors
Association's "Test for Hydrogen Sulfide and Carbon Dioxide in Natural Gas Using Length of
Stain Tubes." The length of stain tubes method is provided in AppendixC of this permit.

(b) Upon appropriate modification of requirements from permit CT-2689, the permittee may demonstrate
that the fuel combusted in the turbiues engines meets the definition of natural gas in §60.331(u). The
permittee shall use the sources of information described in §60.339(h)(3) to make the reqnired
demonstration.

(c) No monitoring offuelnitrogen content is required as long as the permittee does not claim an allowance
for fuel bound nitrogen as described in §60.332(a), and as long as natural gas is the fuel fired in the
turbines.

(P60-GG3)
(a)

(b)

(c)

(d)

(P60-GG4)

(a)

RECORDKEEPING [WAQSR Ch 5, Sec 2(g)(ii) and (g)(v), and Ch 6, Sec 3(h)(I)(C)(II)]
Upon appropriate modification ofreqnirements from permit CT-2689, the permittee shall keep records
demonstrating that the fuel used in the turbines meets the definition of natural gas, as described in
condition P60-GG2 of this permit.
The permittee shall maintain records of the occurrence and dnration of any startup, shutdown, or
malfunction in the operation of the tnrbine(s).
The permittee shall maintain records of all measurements, reports, and other information requiredbythe
P60 conditions of this permit in a permanent form suitable for inspection.
These records shall be retained on-site at the facility for a period of at least five (5) years from the date
such records are generated. Records of the most recent demonstration that fuel meets the definitionof
natural gas shall be retained regardless of the date of record. .

SUBPART GG REPORTS [WAQSR Ch 6, Sec 3(h)(I)(C)(III); Ch 6 Sec2 PermitCT-2689; and40 CFR
60 Subpart GG]
Until appropriate modification of permit CT-2689, the permittee shall submit a written report ofexcess
emissions (as defined in paragraph (b) of this condition) to the Administrator semiannually. All
semiannual reports shall be postmarkedby the 30th day following the end of each calendarhalfandshall
include the following information:
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(i) The magnitude of excess emissions, any conversion factorts) used, the date and time of
commencement and completion of each time period of excess emissions, and the process
operating time during the reporting period.

(ii) Specific identification ofeach period ofexcess emissions that occurs during start-ups,shutdowns,
and malfunctions of the turbinets), the nature and cause of any malfunction (if known), and the
corrective action taken or preventative measures adopted.

(iii) When no excess emissions have occurred, such information shall be stated in the report.
(b) Excess emissions are defined as any period during which tbe sulfur content ofthe fuel being fired inany

of tbe turbines exceeds 0.8 percent by weigbt, or when the SO, exhaust gas concentration from any
turbine exceeds 0.Oi5 percent by volume at 15 percent oxygen on a dry basis.

(c) If applicable, the permittee shall submit written documentation of any change in tbc information used in
the demonstration required by condition P60-GG2 related to the fuel fired by the turbines, within45 days
of such change.

(d) The reports shall be submitted in accordance with condition G4 of this permit.

The subparts are availabie at bttp:llwww.gpoaccess.gov/cfr/retrieve.html, or from the Division upon request.
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WAOSR CHAPTER 5, SECTION 3 NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR
POLLUTANTS (NESHAPS) AND 40 CFR 63 SUBPART ZZZZREOUIREMENTS FOR

STATIONARY RECIPROCATING INTERNAL COMBUSTION ENGINES

SUBPART ZZZZ REQUIREMENTS [40 CFR 63 Subparts A and ZZZZ; WAQSR Ch 5, Sec 3; Ch 6, Sec 2 Permit
waiverwv-11332-1]

The permittee shall meet all requirements of40 CFR 63 Subparts A and ZZZZ and WAQSR Ch 5, Sec3 as they
apply to each affected source as indicated in §63.6590(a). An affected source is any existing, new, or
reconstructed stationary RICE located at a major or area source ofHAP emissions, excluding stationary RICE
being tested at a stationary RICE test cell/stand. (As required by condition F7(c), ifan engine is replaced or
reconstructed, subpart applicability will need to be re-evaluated and a statement regarding applicability
submitted to the Division.) This facility is currently identified as an area source of HAP emissions. Affected
sources at this facility include the diesel generator (STARTUP I).

The subparts are available at http://www.gpoaccess.gov/cfr/retrieve.html, or from the Division upon request.
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COMPLIANCE CERTIFICATION AND SCHEDULE

Compliance Certification [WAQSR Ch 6, Sec 3(h)(iii)(E)]

(Cl) (a) The permittee shall submit by January 31 each year a certification addressing compliance with the
requirements ofthis permit. The certification shall be submitted as a stand-alone document separate from
any monitoring reports required under this permit.

(b) (i) For visible emissions, the permittee shall assess compliance with condition F3 of this permit by
verifying natural gas was the sole fuel source used for the units listed in condition F10(a), and by
performing the monitoring required by condition FIO(b)for the diesel generator.

(ii) For NOx and CO emissions, the permittee shall assess compliance with condition F4 by
conducting the monitoring required by condition F9.

(iii) For the diesel generator, the permittee shall assess compliance with the operating hour limit in
condition F5 by conducting monitoring required by condition F9(d) and by reviewing the records
kept in accordance with condition FI1(d).

(iv) For tbe preventative maintenance requirements, the permittee shall assess compliance with
condition F6 by reviewing the records kept in accordance with condition F12.

(v) For greenhouse gas reporting, the permittee shall assess compliance with condition Fl6 by
verifying that reports were submitted in accordance with condition FI6(b).

(vi) The permittee shall assess compliance with condition P60-GG 1 of this permit and 40 CFR 60
Subpart GG by conducting the monitoring required by condition P6().GG2.

(vii) The permittee shall assess compliance with Part 63 Subpart ZZZZ by conducting any testing and
monitoring required by §§63.6610 through 63.6640 and by reviewing the records required by
§§63.6655 and 63.6665.

(c) The compliance certification shall include:
(i) The permit condition or applicable requirement that Is the basis of the certification;
(ii) The current compliance status;
(iii) Whether compliance was continuous or intermittent; and
(iv) The methods used for determining compliance.

(d) For any permit conditions or applicable requirements for which the source is not in compliance, the
permittee shall submit with the compliance certification a proposed compliance plan and schedule for
Division approval.

(e) The compliance certification shall be submitted to the Division in accordance with condition G4 ofthis
permit and to the Assistant Regional Administrator, Office of Enforcement, Compliance, and
EnvironmentalJustice (8ENF-T), U.S. EPA - Region VIII, 1595Wynkoop Street,Denver,CO 80202-1129.

(I) Determinations of compliance or violations of this permit are not restricted to the monitoring
requirements listed in paragraph (b) of this condition; other credible evidence may be used.

Compliance Schedule [WAQSR Ch 6, Sec 3(h)(iii)(C) and (D)]

(C2) The permittee shall continue to comply with the applicable requirements with which the permittee has certified
that it is already in compliance.

(C3) The permittee shall comply in a timely manner with applicable requirements that become effective during the
term ofthis permit.
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GENERAL PERMIT CONDITIONS

Powers of the Administrator: [W.S. 35-11-110]

(0 I) (a) The Administrator may require the owner or operator of any point source to complete plans and
specifications for any application for a permit required by tbe Wyoming Environmental Quality Act or
regulations made pursuant thereto and require the submission of such reports regarding actual or
potential violations of the Wyoming Environmental Quality Act or regulations thereunder.

(b) The Administrator may require the owner or operator of any point source to establish and maintain
records; make reports; install, useand maintain monitoring equipment ormethods; sample emissions, or
provide such other information as may be reasonably required and specified.

Permit Renewal and Expiration: [WAQSR Ch 6, Sec 3(c)(i)(C), (d)(ii), (d)(iv)(B), and (h)(i)(B)] [W.S. 35-11-206(1)]

(02) This permit is issued for a fixed term offive years. Permit expiration terminates the permittee's right to operate
unless a timely and complete renewal application is submitted at ieast six months prior to the date of permit
expiration. If the permittee submits a timely and complete application for renewal, lbe permittee's failure to
have an operating permit is not a violation ofWAQSR Chapter 6, Section 3 until the Division takes final action
on the renewal application. This protection shall cease to apply after a completeness determination if the
applicant fails to submit by lbe deadline specified in writing by the Division any additional information
identified as being needed to process the application.

Duty to Supplement: [WAQSR Ch 6, Sec 3(c)(iii)]

(03) The permittee, upon becoming aware that any relevant facts were omitted or incorrect information was
submitted in the permit application, shall promptly submit such supplementary facts or corrected information.
The permittee shall also provide additional information as necessary to address any requirements that become
applicable to the facility after this permit is issued.

Submissions: [WAQSR Ch 6, Sec 3(c)(iv)] [W.S. 35-11-206(c)]

(04) Any document submitted shall be certified as being true, accurate, and complete by a responsible official.
(a) Submissions to the Division.

(I) Any submissions to lbe Division including reports, certifications, and emission inventoriesrequired
under this permit shall be submitted as separate, stand-alone documents and shall be sent to:

Administrator, Air Quality Division
122 West 25th Street
Cheyenne, Wyoming 82002

(ii) Unless otherwise noted elsewhere in this permit, a copy ofeach submission to the Administrator
under paragraph (a)(I) of this condition shall be sent to lbe DEQ Air Quality Contact listed on
page 3 of this permit

(b) Submissions to EPA.
(i) Each certification required under condition CI of this permit shall also be sent to:

Assistant Regional Administrator
Office of Enforcement, Compliance, and Environmental Justice (8ENF-T)
U.S. EPA - Region VIII
1595 Wynkoop Street
Denver, CO 80202-1129.

(ii) All other required submissions to EPA shall be sent to:
Office of Partnerships and Regulatory Assistance
Air and Radiation Program (8P-AR)
U.S. EPA - Region VIII
1595 Wynkoop Street
Denver, CO 80202-1129
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Changes for Which No Permit Revision Is Required: [WAQSR Ch 6, Sec 3(d)(iii)]

(G5) The permittee may change operations without a permit revision provided that:
(a) The change is not a modification under any provision of title I of the Clean Air Act;
(b) The change has met the requirements of Chapter 6, Section 2 ofthe WAQSR and is not a modification

under Chapter 5, Section 2 or Chapter 6, Section 4 of the WAQSR and the changes do not exceed the
emissions allowed under the permit (whether expressed therein as a rate ofemissions or in terms of total
emissions); and

(c) The permittee provides EPA and the Division with written notification at least 14days in advance ofthe
proposed change. The permittee, EPA, and the Division shall attach such notice to their copy ofthe
relevant permit. For each such change, the written notification required shall include a brief descriptiou
of the change within the permitted facility, the date on which the change will occur, any change in
emissions, and any permit term or condition that is no longer applicable as a result of the change. The
permit shield, if one exists for this permit, shall not apply to my such change made.

Transfer of Ownership or Operation: [WAQSR Ch 6, Sec 3(d)(v)(A)(IV)]

(G6) A change in ownership or operational control ofthis facility is treated as an administrative permit amendment if
no other change in this permit is necessary and provided that a written agreement containing a specific date for
transfer of permit responsibility, coverage, and liability between the current and new permittee has been
submitted to the Division.

Reopening for Cause: [WAQSR Ch 6, Sec 3(d)(vii)] [W.S. 35-11-206(f)(ii) and (iv)]

(G7) The Division will reopen and revise this permit as necessary to remedy deficiencies in the following
circumstances:
(a) Additional applicable requirements under the Ciean Air Act or the WAQSR that become applicable to

this source ifthe remaining permit term is three or more years. Such reopening shall be completed not
later than 18 months after promulgation of the applicable requirement. No reopening is required if the
effective date ofthe requirement is later than the date on which the permit is due to expire, unless the
original permit or any of its terms and conditions have been extended.

(b) Additional requirements (including excess emissions requirements) become applicable to an affected
source under the acid rain program. Upon approval by EPA, excess emissions offset plans shall be
deemed to be incorporated into the permit.

(c) The Division or EPA determines that the permit contains a material mistake 01' that inaccurate statements
were made in establishing the emissons standards or other terms or conditions of the permit.

(d) The Division or EPA determines that the permit must be revised or revoked to assure compliance with
applicable requirements.

Annual Pee Payment [WAQSR Ch 6, Sec 3([)(i), (ii), and (vi)] [W.S. 35-11-211]

(G8) The permittee shall, as a condition ofcontinued operations, submit an annual fee to the Division as established
in Chapter 6, Section 3 (f) of the WAQSR. The Division shall give written notice of the amount of fee to be
assessed and the basis for such fee assessment annually. The assessed fee is due on receipt ofthe notice unless
the fee assessment is appealed pursuant to W.S. 35-11-211 (d). If any part ofthe fee assessment is not appealed
it shall be paid to the Division on receipt of the written notice. Any remaining fee which may be dne after
completion of the appeal is immediately due and payable upon issuance of the Council'sdecision. Failure to
pay fees owed the Division is a violation ofChapter 6, Section 3 (f) and W.S. 35-11-203 and may be canse for
the revocation of this permit.

Annual Emissions Inventorie~ [WAQSR Ch 6, Sec 3(f)(v)(G)]

(G9) The permittee shall submit an annual emission inventory for this facility to the Division for fee assessment and
compliance determinations within 60 days following the end ofthe calendar year. The emissions inventory shall
be in a format specified by the Division.
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Severability Clause: [WAQSR Ch 6, Sec 3(h)(i)(E)]

(G I0) The provisions of this permit are severable, and if any provision of this permit, or the application of any
provision of this permit to any circumstance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permit, shali not be affected thereby.

Compliance: [WAQSR Ch 6, Sec 3(h)(i)(F)(I) and (II)] [W.S. 35-11-203(b)]

(G II) The permittee must comply with ali conditions ofthis permit. Any permit noncompliance constitutesa violation of
the Clean Air Act, Article 2 of the Wyoming Environmental Quality Act, and the WAQSR and is grounds for
enforcement action; for permit termination, revocation and reissuance, ormodification; orfor denial of apermit
renewal application. It shall not be a defense for a permittee in an enforcement action that it would have been
necessary to halt or reduce the permitted activity in order to maintain compliance with the conditionsofthispermit.

Permit Actions: [WAQSR Ch 6, Sec 3(h)(i)(F)(IlI)] [W.S. 35-11-206(0]

(G 12) This permit may be modified, revoked, reopened, and reissued, or terminated for cause. The filing of a request
by the permittee for a permit modification, revocation and reissuance, or termination, or of a notification of
planned changes or anticipated noncompliance does not stay any permit condition,

Properly Rights: [WAQSR Ch 6, Sec 3(h)(i)(F)(IV)]

(G 13) This permit does not convey any property rights of any sort, or any exclusive privilege.

Duty to Provide Information: [WAQSR Ch 6, Sec 3(h)(i)(F)(V)]

(G 14) The permittee shall furnish to the Division, within a reasonable time, any information that the Divisionmayrequest
in writing to determine whether cause exists for modifying, revoking and reissuing, or terminating the permit or to
determine compliance with the permit. Upon request, the permittee shall also furnish to the Division copies of
records required to be kept by the permit, including information claimed and shown to be confidential under W.S.
35-11-1101 (a) ofthe Wyoming Environmental Quality Act. Upon request by the Division, thepermitteeshallalso
furnish confidential information directly to EPA along with a claim ofconfidentiality.

Emissions Trading: [WAQSR Ch 6, Sec 3(h)(i)(H)]

(G 15) No permit revision is required, under any approved economic incentives, marketable permits, emissions trading
and other similar programs or processes for changes that are provided for in this permit.

Inspection and Entry: [WAQSR Ch 6, Sec 3(h)(iii)(B)] [W.S. 35-11-206(c)]

(G 16) Authorized representatives of the Division, upon presentation of credentials and other documents as may be
required by law, shall be given permission to:
(a) enter upon the permittee's premises where a source is located 01' emissions related activity is conducted,

or where recnrds must be kept under the conditions of this permit;
(b) have access to and cnpy at reasonable times any records that must be kept under the conditinnsof thispermit;
(c) inspect at reasonable times any facilities, equipment (including monitoring and air pollution control

equipment), practices, or operations regulated or required underthis permit;
(d) sample or monitor any substances or parameters at any location, during operating hours, for the purpose

of assuring compliance with this permit 01' applicable requirements.

Excess Emissions Due to an Emergency: [WAQSR Ch 6, Sec 3(1)]

(G 17) The permittee may seek to establish that nnncompliance with a technology-based emission limitation under this
permit was due to an emergency, as defined in Ch 6, Sec 3(1)(i)of the WAQSR, To do so, the permittee shall
demnnstrate the affirmative defense ofemergency through properly signed, contemporaneous operating logs, or
other relevant evidence that:
(a) all emergency occurred and that the permittee can identify the cause(s) of the emergency;
(b) the permitted facility was, at the time, being properly operated;
(c) during the period of the emergency the permittee took ali reasonable steps to minimize levels of

emissions that exceeded the emissions standards, or other requirements in this permit;
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(d) The permittee submitted notice of the emergency to the Division within one working day of the time
when emission limitations were exceeded due to tho emergency. This notice must contain a description
ofthe emergency, any steps taken to mitigate emissions, and corrective actions taken.

Diluting and Concealing Emissions: [WAQSR Ch 1, Sec 4]

(G 18) No person shail cause 01' permit the installation or use of any device, contrivance, 01' operational schedule
which, without resulting in reduction of the total amount of air contaminant released tothe atmosphere, shail
dilute or conceal an emission from a source. This condition shail not apply to the control of odors.

unavoidable Equipment Malfunction: [WAQSR Ch I, Sec 5]

(G 19) (a) Any source believing that any emissions in excess of established regulation limits 01' standards resulted
from an unavoidable equipment malfunction, shall notify the Division within 24 hours ofthe incident via
telephone, electronic mail, fax, 01' other similar method. A detailed description ofthe circumstances of
the incident as described in paragraph 5(a)(i)(A) Chapter I, including a corrective program directed at
preventing future such incidents, must be submitted within 14 days oftbe onset of the incident. The
Administrator may extend this I+day time period for cause.

(b) The burden of proof is on the owner or operator of the source to provide sufficient information to
demonstrate that an unavoidable equipment malfunction occurred.

Fugitive Dust [WAQSR Ch 3, Sec 2(f)]

(G20) The permittee shall minimize fugitive dust in compliance with standards in Ch 3, Sec 2(f) of WAQSR for
construction/demolition activities, handling and transportation of materials, and agricultural practices.

Carbon Monoxide: [WAQSR Ch 3, Sec 5]

(G21) The emission ofcarbon monoxide in stack gases from any stationary source shall be limited as may be necessary
to prevent ambient standards from being exceeded.

Asbestos: [WAQSR Ch 3, Sec 8]

(G22) The permittee shall comply with emission standards for asbestos during abatement, demolition, renovation,
manufacturing, spraying and fabricating activities.
(a) No owner or operator shall build, erect, install, or use any article, machine, equipment, process, 01'

method, the use of which conceals an omission which would otherwise constitute a violation of an
applicable standard. Such concealment includes, but is not limited to, the use of gaseous dilutauts to
achieve compliance with a visible emissions standard, and the piecemeal carrying out ofan operation to
avoid coverage by a standard that applies only to operations IlUWr than a specified size.

(b) All owners and operators conducting an asbestos abatement project, including an abatement project on a
residential building, shail be responsible for complying with Federal requirements and State standards for
packaging, transportation, and delivery to an approved waste disposal facility as provided in paragraph
(m) of Ch 3, Sec 8.

(c) The permittee shall foilow State and Federal standards for any demolition and renovation activities
condncted at this facility, including:
(i) A thorough inspection of the affected facility 01' part of the facility where the demolition or

renovation activity will occur shall be conducted to determine the presence ofasbestos, including
Category I and Category I1non-friable asbestos containing material. The results of the inspection
will determine which notification and asbestos abatement procedures are applicable to the activity.

(ii) The owner 01' operator shall follow the appropriate notification requirements ofCh 3, Sec 8(i)(li).
(iii) The owner 01' operator shail follow the appropriate procedures for asbestos emissions control, as

specified in Chapter 3, Section 8(i)(ili).
(d) No owner or operator ofa facility may install 01' reinstall on a facility component any insulating materials

that contain commercial asbestos if the materials are either molded and friable 01' wet-applied and friable
after drying. The provisions of this paragraph do not apply to spray-applied insulating materials
regulated under paragraph (j) of Ch 3, Sec 8.

(e) The permittee shall comply with all other requirements of WAQSR Ch 3, Sec 8.
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Open Burning Restrictions: [WAQSR Ch 10, Sec 2]

(023) The permittee conducting an open burn shall comply with all rules and regulations of the Wyoming Department
of Environmental Quality, Division of Air Quality, and with the Wyoming Environmental Quality Act.
(a) No person shall burn prohibited materials using an open burning method, except as may be authorizedby

permit. "Prohibited materials" means substances including, but not limited to; natural or synthetic
rubber products, including tires; waste petroleum products, such as oil or used oil filters; insulated wire;
plastic products, including polyvinyl chloride ("PVC") pipe, tnbing and connectors; tar, asphalt, asphalt
shingles, or tar paper; railroad ties; wood, wood waste, or lumber that is painted or chemically treated;
explosives or ammunition; batteries; hazardous waste products; asbestos or asbestos containing
materials; or materials which cause dense smoke discharges, excluding refuse and flaring associated with
oil and gas well testing, completions and well workovers.

(b) No person or organization shall condnct or cause or permit open burning for the disposal of trade wastes,
for a salvage operation, for the destruction of fire hazards if so designated by a jurisdictional fire
authority, or for firefightingtraining, except when it can be shown by a person or organization that such
open burning is absolutely necessary and in the public interest. Any person or organization intending to
engage in such open burning shall file a request to do so with the Division.

Sulfur Dioxide Emissiou Trading and Inventory Program [WAQSR Ch 14]

(024) Any BART (Best Available Retrofit Technology) eligible facility, or facility which has actual emissionsof SO,
greater than 100 tpy in calendar year 2000 or any subsequent year, shall comply with the applicable
requirements ofWAQSR Ch 14, Sections I through 3, with the exceptions described in sections 2(c) and 3(a).

Stratospheric Ozone Protection Requirements: [40 CPR Part 82]

(025) The permittee shall comply with all applicable Stratospheric Ozone Protection Requirements, includingbut not
limited to:
(a) Standards/orAppliances [40 CPR Part 82, Subpart P]

The permittee shall comply with the standards for recycling and emission reduction pursuant to 40 CPR
Part 82, Subpart P - Recycling and Emissions Reduction, except as provided for motor vehicle air
conditioners (MVACs) in Subpart B:
(i) Persons opening appliances for maintenance, service, repair, or disposal must comply with the

required practices pursuant to §82.l56.
(ii) Equipment used during the maintenance, service, repair, or disposal of appliances must comply

with the standards for recycling and recovery equipment pursuant to §82.158.
(iii) Persons performing maintenance, service, repair, or disposal of appliances must be certifiedby an

approved technician certification program pursuant to §82.161.
(iv) Persons disposing of small appliances, MVACs, and MVAe-like appliances must comply with

record keeping requirements pursuant to §82.166. ("MYAC-likeappliance" isdefinedat §82.152).
(v) Persons owning commercial or industrial process refrigeration equipment must comply with the

leak repair requirements pursuant to §82.166.
(vi) Owners/operators ofappliances normally containing 50 or more pounds ofrefrigerant must keep

records of refrigerant purchased and added to such appliances pursuant to §82.166.
(vii) The permittee shall comply with all other requirements of Subpart F.

(b) Standards/or Motor Vehicle Ail'Conditioners [40 CPR Part 82, Subpart B]
lithe permittee performs a service on motor (fleet) vehicles when this service involves ozone-depleting
substance refrigerant in the MVAC, the permittee is subject to all the applicable requirements as
specified in 40 CPR Part 82, Subpart B, Servicing of Motor Vehicle Air Conditioners. The term "motor
vehicle" as used in Subpart B does not include a vehicle in which final assembly ofthe vehicle has not
been completed. The term "MYAC" as used in Subpart B does not include the air-tight sealed
refrigeration system used as refrigerated cargo, or the system used on passenger buses using HCPC-22
refrigerant.
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STATE ONLY PERMIT CONDITIONS

The conditionslisted in this section are Stateonly requirements and are not federally enforceable.

Ambient Standards

(SI) The permitteeshalloperate the emission unitsdescribed in this permitsuchthat thefollowing ambient standards
are not exceeded:

50 microgramsper cubic meter annual arithmeticmean
PM" particulate

24-hr average concentration with not more 2 (a)
matter ISO microgramsper cubicmeter

than one exceedanceper year

PM2.5 particulate IS microgramsper cubic meter annual arithmeticmean

matter 35 microgramsper cubic meter 9Sth percentile 24-hr average concentration
2 (b)

53 parts per billion annual average concentration

three-year average of the annual 9Sth

Nitrogen dioxide 100parts per billion percentileof the daily maximum I-hI' 3
average concentration

0.053 parts per million annual arithmeticmean

75 parts per billion
three-year averageof the annual (9rjh

Sulfur dioxide
percentile)of the daily max l-hr average

4

0.5 parts per million
3-hr blocks not to be exceededmore than
once per calendaryear

10 milligrams per cubic meter
max S-hrconcentration witb not more than

Carbon one exceedanceper year

monoxide 5
max l-hr concentration with not more than

40 milligrams per cubic meter
one exceedance peryear

three-yearaverage of the annual fourth-
Ozone 0.075 parts per million highestdaily maximum Shr average 6

concentration

70 microgramsper cubicmeter
y, hour averagenot to be exceeded more
than two times per year

Hydrogensulfide y, hour averagenot to be exceededmore 7
40 microgramsper cubic meter than two times in any five consecutive

days

0.25 milligramsSo, per 100
maximum annual average

Suspended square centimetersper day
Ssulfate 0.50 milligramsSo, per 100

square centimeters per day maximum 3D-day value

Lead and its
0.15 microgramsper cubic meter maximum arithmetic3-month mean

10compounds concentration for a 3-yearperiod
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Hydrogen Sulfide: [WAQSR Ch 3, Sec 7]

(S2) Any exit process gas stream containing hydrogen sulfide which is discharged to the atmosphere from anysource
shall be vented, incinerated, flared or otherwise disposed of in such a manner that ambient sulfur dioxide and
hydrogen sulfide standards are not exceeded.

Odors: [WAQSR Ch 2, Sec 11]

(S3) (a) The ambient air standard for odors from any source shall be limited to an odor emission at the property
line which is undetectable at seven dilutions with odor free air as determined by a scentometer as
manufactured by the Barnebey-Cheney Company or any other instrument, device, or technique
designated by the Division as producing equivalent results. The occurrence ofodors shall be measuredso
that at least two measurements can be made within a period of one hour, these determinations being
separated by at least 15 minutes.

(b) Odor producing materials shall be stored, transported, and handled in a manner that odors produced from
such materials are confined and that accumulation of such materials resulting from spillage or other
escape is prevented.
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SUMMARY OF SOURCE EMISSION LIMITS AND REOUIREMENTS
Source ID#: TURB 1, TURB 2, TURB 3 Source Description: Solar Taurus 70 Turbines (3)

Particulate 20 percent opacity [F3] !WAQSR Ch 3, Sec 2 [Testing ifrequired
[F8]

Verification of natural gas IRecord the results of any
firing [FlO] additional testing [Fll]

Semiannual: report type of fuel
fired [FI4]

Report excess emissions and permit
deviations [F17]

Semiannual Reports [p60-GG4]

Report excess emissions andpermit
Record fuel sulfur content [deviations [FJ 7]
[p60-GG2 & P60-GG3]

Measure fuel sulfur content IRecord the results ofany
[p60-GG2] additional testing [Fll]

40 CFR 60 Subparts A ITesting if required
andGG [F8]

As limited by 40 CFR
60 Subpart GG
[p60-GGl]

S02

WAQSR Ch 6, Sec 2 ITesting ifrequired
Permit CT-2689 [F8]

40 CFR 60 Subparts A
andGG

CO monitoring every 2160 [Record Maintenance [F12]
hours ofoperation [F9]

NOx

co

25 ppmv@ 15% 0,
and 7.91b/ht [F4]

As limited by 40 CFR
60 Subpart GG
[P60-GG1]

Preventative
maintenance [F6]

50 ppmv @ 15% 0,
and 9.61b/hr [F4]

Preventative
maintenance [F6]

WAQSRCh6,Sec2
Permit CT-2689

Testing ifrequired
[F8]

Monitor operating hours
[F9]

NOx monitoring every
2160 hours ofoperation
[F9]

Monitor operating hours
[F9]

Record monitoring results
[Fll]

Record Maintenance [F12]

Subpart GG records
[p60"GG3]

Record monitoring results
[Fll]

Test notification and reports [FI3]

Monitoring reports [F14]

Maintenance reports [F15]

Report excess emissionsandpermit
deviations [FI7]

Test notification and reports [F13]

Monitoring reports [F14]

Maintenance reports [F15]

Report excess emissions andpermit
deviations [F17]

These tables are intended only to highlight and summarize applicable requirements for each source. The correspondingpennit conditions, listed in brackets, contain detailed descriptions
ofthe compliance requirements. Compliance with the summary conditions in these tables may not be sufficient to meet permit requirements. These tables may not reflect all emission
sources at this facility.
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Particulate 20 perceut opacity [F3] WAQSR Ch 6, Sec 2 Testing if required Monitor operating hours Recordoperating hours and Report operating hours and visible
Waiverwv-11332-1 [F8] [F9] visible observations [FII] observation monitoring [FI4]

500 Operating Hour
Visual observations [FlO] Report excess emissions andpermit

Limit [F5]
deviations [F17]

HAPs WAQSR Ch 5, Sec 3 and 40 CFR 63 Subparts A & ZZZZ

These tables are intended only to highlight and smnmarizeapplicable requirements for each source. The corresponding permit conditions, listed in brackets, contain detailed descriptions
ofthe compliance requirements. Compliance with the summary conditions in these tables may not be sufficient to meet permit requirements. These tables may not reflect all emission
sources at this facility.
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ACFM
AFRC
AQD
BACT
Btu
CAA
CAM
C.F.R.
CO
DEQ
EPA
ESP
g/hp-hr
gal
gr
H,S
HAP(s)
hp
hr
lb
M
MACT
mfr
mg
MM
MVACs
NMHC(s)
NOx
NSCR
0,
PM
PM10

ppmv
ppmw
QIP
RICE
SCF
SCFD
SCM
SIC
SO,
SOx
TBD
TPD
TPH
TPY
U.S.C.
j.lg

VOC(s)
W.S.
WAQSR

ABBREVIATIONS

Actual cubic feet per minute
Air-fuel ratio controls
Air Quality Division
Best available control technology (see Definitions)
British thermal unit
Clean Air Act
Compliance Assurance Monitoring
Code of Federal Regulations
Carbon monoxide
Wyoming Department ofEnvironmental Quality
United States Environmental Protection Agency (see Definitions)
Electrostatic Precipitator
Gram(s) per horsepower hour
Gallon(s)
Grain(s)
Hydrogen sulfide
Hazardous air pollutant(s)
Horsepower
Hour(s)
Pound(s)
Thousand
Maximum available control technology (see Definitions)
Manufacturer
Milligram(s)
Million
Motor vehicle air conditioners
Non-methane hydrocarbon(s)
Oxides of nitrogen
Non-selective catalytic reduction
Oxygen
Particulate matter
Particulate matter less than or equal to a nominal diameter of 10micrometers
Parts per million (by volume)
Parts per million (by weight)
Quality Improvement Plan
Reciprocating internal combustion engine
Standard cubic foot (feet)
Standard cubic foot (feet) per day
Standard cubic meter(s)
Standard Industrial Classification
Sulfur dioxide
Oxides of sulfur
To be determined
Ton(s) per day
Ton(s) per hour
Tons per year
United States Code
Microgram(s)
Volatile organic compound(s)
Wyoming Statute
Wyoming Air Quality Standards & Regulations (see Definitions)
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DEFINITIONS

"Act" means the Clean Air Act, as amended, 42 U.S.C. 7401, et seq.

"Administrator" means Administrator of the Air Quality Division, Wyoming Department of Environmental Quality.

"Applicable requirement" means all of the following as they apply to emissions units at a source subject to Chapter 6,
Section 3 ofthe WAQSR (including requirements with future effective compliance dates that have been promulgated or
approved by the EPA or the State through rulenaking at the time of issuance of the operating permit):

(a) Any standard or other requirement provided for in the Wyoming implementation plan approved or promulgated
by EPA under title I ofthe Act that implements the relevant requirements ofthe Act, including any revisions to
the plan promulgated in 40 C.F.R. Part 52;

(b) Any standards or requirements in the WAQSR which are not a part of the approved Wyoming implementation
plan and are not federally enforceable;

(c) Any term or condition ofany preconstruction permits issued pursuant to regulations approved or promulgated
through rulemaking under title I, including parts C or D of the Act and including Chapter 5, Section 2 and
Chapter 6, Sections 2 and 4 of the WAQSR;

(d) Any standard or other requirement promulgated under Section III of the Act, including Section 111(d) and
Chapter 5, Section 2 of the WAQSR;

(e) Any standard or other requirement under Section 112 ofthe Act, including any requirement concerning accident
prevention under Section I 12(r)(7) of the Act and including any regulations promulgated by EPA and the State
pursuant to Section 112 of the Act;

(I) Any standard or other requirement of the acid rain program under title IV of the Act or the regulations
promulgated thereunder;

(g) Any requirements established pursuant to Section 504(b) or Section I 14(a)(3) ofthe Act concerning enhanced
monitoring and compliance certifications;

(h) Any standard or other requirement governing solid waste incineration, under Section 129 of the Act;

(i) Any standard or other requirement for consumer and commercial products, under Section 183(e) of the Act
(having to do with the release of volatile organic compounds under ozone control requirements);

Ul Any standard or other requirement ofthe regulations promulgated to protect stratospheric ozone under title VI
of the Act, unless the EPA has determined that such requirements need not be contained in a title V permit;

(k) Any national ambient air quality standard or increment or visibility requirement under part C of title I of the
Act, but only as it would apply to temporary sources permitted pursuant to Section 504(e) of the Act; and

(I) Any state ambient air quality standard or increment or visibility requirement of the WAQSR.

(m) Nothing under paragraphs (A) through (L) above shall be construed as affecting the allowance program and
Phase II.compliance schedule under the acid rain provision of Title IV of the Act.

"BACT" or "Best available control technology" means an emission limitation (including a visible emission standard)
based on the maximum degree ofreduction of each pollutant subject to regulation under the WAQSR or regulation under
the Federal Clean Ail' Act, which would be emitted from 01' which results for any proposed major emitting facility 01'

major modification which the Administrator, on a case-by-case basis, taking into account energy, environmental, and
economic impacts and other costs, determines is achievable for such source 01' modification through application or
production processes and available methods, systems, and techniques, including fuel cleaning 01' treatment 01' innovative
fuel combustion techniques for control ofsuch pollutant. Ifthe Administrator determines that technological or economic
limitations on the application ofmeasurernent methodology to a particular class ofsources would make the imposition of
an emission standard infeasible, he may instead prescribe a design, equipment, work practice 01' operational standard or
combination thereofto satisfy the requirement ofBest Available Control Technology. Such standard shall, to the degree
possible, set forth the emission reduction achievable by implementation of such design, equipment, work practice, 01'

operation and shall provide for compliance by means which achieve equivalent results. Application ofBACT shall not
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result in emissions in excess of those allowed under Chapter 5, Section 2 of the WAQSR and any other new source
performance staudard or nationai emission standards for hazardous air pollutants promulgated by EPA but not yet
adopted by the state.

"Department" means the Wyoming Departmentof Environmental Quality or its Director,

"Director" means the Director of the Wyoming Department of Environmental Quality.

"Division" meaus the Air QualityDivisionof'the WyomingDepartmentofEnvironmentai Qualityor its Administrator,

"Emergency" meaus any situation arising fromsudden and reasonably unforeseeableevents beyond the control of the
source, includingacts of God, whichsituation requires immediatecorrective actionto restore normaloperation,andthat
causes the source to exceed a technology-basedemission limitation under tbe permit, due to unavoidable increases in
emissions attributable to the emergency, An emergency shall not include noncompliance to the extent caused by
improperly designed equipment, lack of preventative maintenance, careless or improper operation, or operator error,

"EPA" means the Administrator of the U,S, Environmental Protection Agency or the Administrator's designee,

"Fuel-burning equipment" means any furnace,boiler apparatus,stack, or appurtenancesthereto used in the process of
burning fuel 'or other combustible material for the purpose of producing heat or power by indirect heat transfer,

"Fugitive emissions" means those emissions which could not reasonably pass through a stack chimney,vent, or other
functionally equivalent opening,

"Insignificant activities" meansthose activitieswhich are incidentalto the facility'sprimary business activity andwhich
result in emissions of less than one ton per year of a regulated pollutant not included in the Section 112 (b) list of
hazardous ail' pollutants or emissions less than 1000 pounds per year of a pollutant regulated pursuantto listing under
Section 112(b) of the Act provided, however, such emission levelsof hazardousair pollutantsdo not exceedexemptions
based on insignificantemission levels establishedby EPA throughrulemakingfor modificationunder Section112(g)of
the Act.

"MACT" 0/' "Maximum adtievable control technology" means the maximumdegree ofreduction in emissionsthat is
deemed achievablefor new sources in a categoryor subcategorythat shallnot be less stringent than the emissioncontrol
that is achieved in practice by the best controlled similarsource, as determinedby the Administrator. Emission standards
promulgatedfor existingsources in a categoryor subcategorymaybe less stringentthau standards fornewsourcesinthe
same category or subcategory but shall not be less stringent, and may be more stringmtthan:

(a) the average emissIonlimitation achieved by the best performing 12 percent of the existing sources (for which
the Administrator has emission information), excluding those sources that have, within 18months beforethe
emissionstandard is proposed or within30 monthsbefore such standard is promulgated, whichever is later,first
achieved a level of emission rate or emission reduction which complies, orwould comply if the source is not
subject to such standard, with the lowest achievable emission rate applicable to the source category and
prevailing at the time, in the categoryor subcategoryfor categories andsubcategorieswitb 30 or more sources,
or

(b) the average emission limitationacbievedby the best performing fivesources(for whichthe Administrator hasor
could reasonably obtain emissions information)in the category or subcategoryfor categories or subcategories
with fewer thau 30 sources.

"Modification" means Olly physical change in, or change in the method of operation of, an affected facility which
increasesthe amountofany air poilutaut (to whichany state standardsapplies) emittedbysuchfacilityor whichresultsin
the emission of any such air pollutant not previously emitted.

"Permittee" means the person or entity to whom a Chaper 6, Section 3 permit is issued.

"Potential to emit" meaus the maximumcapacityofa stationarysource to emit any air pollutant under its physical and
operational design. Any physical or operational limitationon the capacity of a source to emit an air pollutant, including
air pollution control equipment and restrictions on hours of operation or on the type or amount of material combusted,
stored or processed, shall be treated as part of its design if the limitation is enforceableby EPA and the Division. This
term does not alter or affect the use of this term for any other purposes under the Act, or the term "capacity factor" as
used in title IV of the Act or the regulations promulgated thereunder.
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"Regulated air pollutant" means the following:

(a) Nitrogen oxides (NOx) or any volatile organic compound;

(b) Any pollutant for which a national ambient air quality standard has been promulgated;

(c) Any pollutant that is subject to any standard established in Chapter 5, Section 2 ofthe WAQSR or Section III
of the Act;

(d) Any Class I or II substance subject to a standard promulgated under or established by title VI of the Act; or

(e) Any pollutant subject to a standard promulgated under Section 112 or other requirements established under
Section 112 of the Act, including Sections I 12(g), U), and (I') of the Act, including the following:

(i) Any pollutant subject to requirements under Section 112U) of the Act. If EPA fails to promulgate a
standard by the date established pursuant to Section 112(e) ofthe Act, any pollutant for which a subject
source would be major shall be considered to be regulated on the date 18 months after the applicable date
established pursuant to Section 112(e) of the Act; and

(ii) Any pollutant for which the requirements of Section 112(g)(2) of the Act have been met, but only with
respect to the individual source subject to Section 112(g)(2) requirement.

(1) Pollutants regulated solely under Section 112(1') of the Act are to be regulated only with respect to the
requirements of Section 112(1') for permits issued under this Chapter 6, Section 3 of the WAQSR.

"Renewal" means the process by which a permit is reissued at the end of its term.

"Responsible official" means one of the following:

(a) For a corporation:

(i) A president, secretary, treasurer, or vice-president of the corporation in charge of a principal business
function, 01' any other person who performs similar policy or decision-making functions for the
corporation; or

(ii) A duly authorized representative of such person if the representative is responsible for the overall
operation ofone or more manufacturing, production, or operating facilities applying for or subject to a
permit and either:

(A) the facilities employ more than 250 persons or have gross annual sales or expenditures exceeding
$25 million (in second quarter 1980 dollars); or

(B) the delegation of authority to such representative is approved in advance by the Division;

(b) For a partnership or sole proprietorship: a general partner 01' the proprietor, respectively;

(c) For a municipality, State, Federal, or other public agency: Either a principal executive officer or ranking
elected official. For the purposes ofthis part, a principal executive officer ofa federal agency includes the chief
executive officer having responsibility for the overall operations ofa principal geographic unit ofthe agency; 01'

(d) For affected sources:

(i) The designated representative or alternate designated representative in so far as actions, standards,
requirements, or prohibitions under title IV of the Act or the regulations promulgated thereunder are
concerned; and

(ii) The designated representative, alternate designated representative, or responsible official under Chapter
6, Section 3 (b)(xxvi) of the WAQSR for all other purposes under this section.

"WAQSlI" means the Wyoming Air Quality Standards and Regulations promulgated under the Wyoming Environmental
Quality Act, W.S. §35-II-1 0 I, et seq.
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Appendix I
Air Quality Permit CT-2689

BASIN ELECTRIC POWER COOPERATIVE
ARVADA GENERATION STATION

PREVENTATIVE MAINTENANCE PROGRAM

This document identifies and describes the preventative maintenance program that Basin Electric Power

Cooperative (Basin Electric) will implement at the proposed Arvada Generation Station to verify ongoing

compliance with the emission limits specified in the Wyoming Department of Environmental Quality

(WDEQ) air construction permit for the Arvada Generation Station. The proposed Arvada Generation

Station would consist of three natural gas-fired turbines, driving 3 associated electricity generators. The

turbines proposed are 6, I05 kilowatt Solar Taurus 70 natural gas combustion turbines. The Arvada

Generation Station also includes a SOO-horsepower startup generator with a heat input of 35.15 million

British thermal uuits per hour. This document is divided into two sections based on the different

emission units. Section 1.0 outlines the preventative maintenance program for the turbines and Section

2.0 covers the startup generator.

1.0 PREVENTATIVE MAINTENANCE PROGRAM FOR TURBINES

This section outlines the elements of the preventative maintenance program for the Solar Taurus 70

turbines.

1.1 Routine Inspection and Maintenance

The combustion turbines will be monitored using a microprocessor based monitoring system located on

each of the three turbines. These microprocessors will monitor all the parametric data needed to

determine compliance and operating characteristics of the combustion turbines. The data will include

gas and turbine temperatures, fuel flow, generator output, oil temperatures and other necessary

information. The turbines will be monitored 24 hours per day, 7 days per week.

Basin Electric is in the process of developing a Quality Assurance and Quality Control (QNQc) manual

tor routine and non-routine maintenance procedures. The QNQC document will provide operation and

mamtenance personnel with the requirements and frequency for the proper maintenance of the

combustion turbines.



The combustion turbines will be monitored using a microprocessor based monitoring system located on

each of the three turbines. Tlwse.,proce~~?!~willlIl<)J:jit8[ th~ gas ~J:1d turbinetemperatures, fuel flow,
'j ·b.1~,>~··.::1~_:__'.{ ',,~_'!;X',-,;'_:"'_: f_~':~~_i..::.l::"..r-",:"" ::"'\'.'~"":':_ ;,~h.! \. ',-~ ,::.":,\, .: ,.

generator output, oil temperatures ~n':roffi~r fiecess'arYiilforib:aii6tl't({~~iifYthe turbine and associated

control equipment are operating within nor~al operating p~ralTI"ters:,1\.sdescri]Je<;l in Section .1.1, the
·-·i";r<.-··~·---~·~;/-:,'.\·:~,:-,r.-.-,-·.-. -.'.I!,":",' ':- -.' ." -

turbines will be monitored remotely 24 hours per day, 7 days per week.

1.2 Control Equipment

C"'·":::

1.3
'-',",.",

Ba~in Ele.?,ttlf~mITI,ajIltaininspeqtion[lJtdlIl[lintenancerecords to document theactionstaken as part of

the routineinspe~tio;iand maint~nartce pi:9gram.-,Thisi~formatiOJi will be used to monitorchanges in

day-to-da;f~~d;hk::[lnd 6k';rati~gcoridition$that.could beau indication ofP~~ehtial operating' problems.
··:',"'(":"n:::-,··:·:',·.::.-.'..·..,__'":' ":':<:' __ ::__~-: .:., .. -'._,. __ ,,-.':', _,_' ".>.", .• ,,::_,",

Leased d[ltali)1(,~friJmthttte)ep1iolle¢pmp3i,ywii1bethepririJ~rybommunicaiidnslink 'and a c',
';' .,- : - .:: "". - : . ;.:' ~ _ ::" .':., - _ .: :.' -".' '.: _:., _:' J, .;. ',: _ :"', .' :', _ " __ .,_,',' "

microY(ayesystem will pr,q'0cJ" lJilqjcuP.;,'t1iti monitoring d"t~'\yi1lbeforwardedtothe'plant operators at

the Ant~lo~e,Y~lteySta~ioh inBe~lah;Northp~()taand t~ the PREGotpOffice in Sundance, Wyoming,
. '.. :"·,·-::·:'·,,_::>·::'~<':\-,·:'-:r~:·~:::<';:·:'_ "".;':::::> ....': ,-',',"'.""""- ,,',>.,'.-':. '_"~_ .C" ..'. __ '., __ .,

The stations atAn,t.~I()I'.<:-Yal1ey.:;;tiltjo''1andthe)'RECorpoffice will have redundantcomputers; which

will b~ used t~ ;~n;ol, Illonitor, and Jog thecoIIlbustion tU~bines.v:,.".,

1.4 Initial Performance Test
, :{'~~:;,};L" JO', ...s ,..~::~:!Yf::B~'i __')'~.-}J!s,,-

Emissions of NO, and CO wiIl bemeasured and recorded during the initial compliance stack testing

required underthe permit. .t \iy'·'." y'{ ',". (",. ....;.;
(

1.6 Annual Emissions Testing

:d'.·'. i'-';;__'C

. " . _ _ _--;·,";".-,.'_i,"-;:~·:x><?:,-;'.>--: ,: _,\-c";';'_:--':_:";':;\~k .}-f_~' .... ·

Basin Electric will conduct annual emissions testing to verify 6'Oriiplufnce with the NO;3iId CO limits set

forth in the permit'Testing for NO, and.CO shall be conductedinaccordance with EPA reference
: -."t":;":i{'!,:,,, i 'rf~:, ;.>:-C,'-,'~; ::;·!·t";,; '{1'1' ~\;,i;j~,~.(::.:;)_;:/lt1,+.i,:.i?'"iA:'::Yl~.':"N~\ ~,'" :.:-::"'((·~::;:·5:-':.\ '_":,.",q\~"<!,, ':' ,(, .~: :,i:'(f.':' '. .

methods or the State of Wyoming's Portable Analyzer Protocol. Basin Electric.shall provide notice of .
" ,.,,;,u:\':/%·'~.:');if;jj ;:;·:j:;';;'n§)'n;'(r:!,irl~\'/' c,;-."}'x~::"~i;\:;~~.:<\,-.:.~: :Yj;;::>':: ,.c~·'··":·~"',;:;;F;f{:"- ~ ;.:<~ >"'/'·i>. _':":' t',i," ".: _'."'," ,:' :':?:;" _: -,.

the test date to WbEQ 15 days prior fo testing.' Results of the testing shall besubmitted to WDEQ within
(;;,:, ;",,~ .\.":' :~~,·..i;l ,~",{..'.\;.;, ,.,'.':0:<'" n..;·; -; ,;-:;, '.'.:'~~ ;;. ;'.!;:'; ·"c'l., ::<.: 1t, """'~" ".~ ;'" ,',;,,".j'J.:,:;. 'c' " /,".' ,,:; ,.,:1.;(.' ' ,..,..)~...

30 days 01completing the tests,

(
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UNITED STATES .ENVIRdNAAENTAIlPROTECTIOWAGENbV'
, .. - -, .,', ,", '.;' ';.'., ~,,~..~,.~, , . ',.- .- ,.". '. " ., . . ..

. ' ···,·····'··.REGIOW8 ··,·-···-·c ..
. 99918"'· STREET.' ·SUITE 300·

DENVER,:(:O ·80202-2466
. Phone 800-227-8917

. http://www.epa.govlreglon08

JAN 272004· .
Ref: 8ENF-AT

Mr. Jerry Menge
Air Quality'Program Coordinator
Basin Electric Power Cooperative
1717 East Interstate Ave.
Bismark, ND 58501-0564

Re: NSPS Subpart GG Affected Facilities in Wyoming
Standards .of Performance for Stationary Gas Turbines

Dear Mr. Menge:

This is in response to your December 11, 2003 letter submitted to the EPA Region 8
requesting approval for custom fuel monitoring schedules for natural gas fired turbines which
are used to provide line voitage support as needed at three affected facilities listed below:

1. Hartzog Generating Station (AFS# 56-005-00116) . 3-Solar Taurus 70

2. Arvada Generating Station (AFS#56-005-00127) 3-Solar Taurus 70

3. Barber Creek Generating Station (AFS#56-005-00117) 3-Solar Taurus 70

Pursuant to 40 CFR §60.334(b}(2}, Basin Electric is required to monitor the nitrogen and
sulfur content of the natural gas fuel on a daily schedule. For stationary gas turbines which
combust pipeline quality natural gas fuel,EPA developed a national policy (Rasnic
memorandum, dated August 14, 1987), which allows the EPA regional offices to approve NSPS
Subpart GG custom fuel monitoring schedules on a case-by-case basis. The memorandum
states that the minimum sulfur monitoring requirements are bimonthly for at least six months. If
the sulfur content in the fuel shows little variability during the six month period, then sulfur
monitoring can be conducted quarterly. If, after at least six quarters, there Is stili little variability
in the fuel sulfur content, then sulfur monitoring can be done semi-annually.

The records you sent via facsimile dated 01/26/04 for twelve fuel readings from 6119103
to 1/08/04 at each of the three sites (average of 2 fuel analysis per month for about 6 months)
demonstrate Basin Electric's statement that the fuel gas sulfur concentration is significantly
below the applicable 8,000 ppmw (0.8 percent by weight) standard in 40 CFR Sec. 60.333(b}.
We therefore approve the use of the Rasnic custom fuel monitoring schedule, and you may
now move to quarterly fuel monitoring.

40 CFR § 60.335(d} requires analysis of sulfur in gaseous fuels in accordance with
ASTM 0 1072-80, 0 3031-81, D 4084-82 or D 3246-81. However, an August 7, 1991,

~
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"'. ".":~' '.,", .'.," ,':"''i-,

'" . . . :'):~.":~:-.,.-:~'~: ..,

,. . - " __. __._m~:_'--.', .. ,_...._,__ .·...........c·._._~'"__--;.~,-;cc·::J~~\f(;~,'44,'4~,.;.~,,_.""--'-:"_'- _ :~;S~-
memorandum (availableJri AD!,Control Number:'NS08}fromERe.'slMaitlle.'Millef;(Chief,-,' '., .'.:':'j,' .

complianceMoriiI6'ri~gBf~hcfi;sfilIioiJa~'sQyt~"~6mp)j~i)~'pF?1~19D}'W.nW~\)viththe·' , :'" .
Technical SuPP9rt.DiyiSiclri's r~Co'l1m~IJ~~~ioll:~~~ppr9Y~~'~~\lf~~':~t~~R~;J~Ii~tifb.fstain tube
m~thod (GPA Sland.ard237:!-86, T~~tIB~!;lX~IQ~~n§~Ifl~e:and,~~Jp:9t1jP!()~de in N.atural Gas
USing Length ofStainTubes) of m()mtonnR~ylfyr<:Ol'lt~nt()f thefuel;raslBas!n Electnc has
beend.9illg.'"~,~g.r:;.eA'agre~~' (pel"'~Ml'li~mem(),AH~li~t '14, '.1987}tha,frio.monitoririg for

.nitr9qEi\liS pe~s§~iY ••a~ 10n£laspfp~lin~ qi.t~Ii'tynatur~1 £las is thefuel belllg fired since there is
n9 fuel-bRl.i1'l9nI~r()g·~ij·~hclsill~ the,Jre,e,;nltr9(Je,tl c19~#notroiiti;bute'appreciai:>ly to NOx "
,enlissions;(periMI;.Pp,"document EMTlb:t3b~009,'&lted March 12, 1990).: ' , '

, .. ";::".,J,< ·:,,-,,;,\:,."'5?:;'{:'1.'~',,~,>\~' - '.' . . . '.. - .":
'·,,-,~-,,'i:-,:s;,:i'~:";:::{:',,;':;,";'s';':i:--'·.. '.. " . . . - .. ' ". . ,'., ',' '. ".' ',... .

"Jftll~9Y9\iW9ffv~tchanges such that nitrogen and/or sUlfurrontentincreas,e. . '
sUbstanti~II¥Q~';I~~s()9t~ofthe fuel changes, Basin Electric shans~TTlpl~fOr nitrogen arid/or
sulfur withinlWo we,e,!<saf!he chanqe and shall notifY EPA Regloo'a-WitHin ~O daYs.

'/,,::,£ii" • . <::~\_,,;,o:;,/,.~c, ';"i", :;'J~~,

Sincerely,

d {_ -,I .() .
IV!~:~--t?}; ....
Martin Hestmark, Rirector.'
Technical Enforcemeht prosram (
cc: ~bert Gill, WCIEO

Chad Schllchtsmeler.

(
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Test for Hydrogen Sulfide and Carbon Dioxide
in Natural Gas Using Length of Stain Tubes

1. SCOPE
1,1 This method covers the determination of hYc1rP~13n.

sulfide in natural gas in the range of 3 ppmv to 5 vol %;x);.'
1.2 This method covers the determination of carbon dioxide

in natural gas in the range of 0.25 tol.()NOk~.;

1.3 This method ae written is .~~\i~.bl~ to the
minatlonofhydrogen sulfide endcarbon dioxide in hydrocarbons
and In air.

2. SUMMARY OF METHOD
2.1 The sample is passed through the detector tube made

Bpscifically for the detection of hydrogen sulfide or carbon
dioxide by speciallypteparedchemicltis. The hydrogen sulfide or
carbon dioxide present in the sample reacts with the chemical to
produce a color change. The length of staln (or color change)
produced in the detector tube when exposed to a measured
volume 01 sample i. directly proportional to the amount of
hydrogen sulfide or carbon dioxide present in the sample being
tasted. A bellows orpiston~e pump is used to draw ameaaured
volume of samplethrough the tube at a controlled rate. 91 flow.
The length 01 etaln produced Is converted to yolume by
comparisonwith a calibratiollscale suppliedby the manufacturer
with each box 01 detector tubes.SOlite tubes have a pre­
determined calibration constant which Is multiplied by the
observed length of stain to. arrive at a volume per-eent concen­
tration in the sample being tested, Theepparatua te easily
portable end la completely suitable for making spot check' for
hydrogen sulfide or carbon dioxide under the field conditions.

a. APPARATUS
3.1 Pistonor BellowsPump- The pump is band-operated

and mustbe capable of drawing a minimum 01100 mIper stroke 01
sample through the detector tube with an accuracy of ±2.0 mi.

3.2 Detector Tube - Tubes must be made 01 glaas with
break-off tips Bizedto fit the orifice of the pump. The chemical
sealedin the tube mustbe Bpecific!or hydrogen sUlfid~9,..c.,bon
dioxide andproduces distinqt. colorchange wh~nexx:)cjs~~ to,a
sample of gas contsininghydrogsn ,ulfide or carbon diOldd•• AnY
substances known to interfere rnustbe listed in-ins~ctions_

accompanying the tubes. A calibration scale or otherrq'~kings

referenced to a scale should be etched directly Onthe tube to
provide for easy interpretation of hydrogen sulfide or carbon
dioxide content. Shelf life of the detector tubes must be a
minimum of two years when stored according to the manufac­
turer's recommendations.

3.8 GasSamplingContainer-AIty containerwbicbprovide,
for access of the detector tube into a uniform flowofsample gas at
atmospheric pressure andisolatedfromthe surroundingatmos­
phere,

3.8.1 A suitable container may be devised from a one pint
polyethylene bottle. A 14 in OD polyethylene tubing sealed into
the bottle and discharging near the bottom provides lor flow of
sample gas Into the hattie. A \lo in bole cutinto the cap of the bottle
providesbothaccess forthe detector tube andavent for gas flow.
(Figure 1.)

}.j:f{;,i2A~i.ip~tp'd&'ih;I~Ile~mkbottle is "milYlldaPt'd to a
suitable sample eaniainer;

3.3.~':::J%;jiii g,,',,·'hollection bag, are useful as gas sample
container.s when the ~upplyof SamPle gas isltmited. Mylar bags
wit~!' 'nlni!l'!\!.l',Q~p~~i~,!'~t:"'9.)iw.re are an acceptable
subetitote torthe bottl~ descnbed m 3.8.1.

3.4 Barometer - Any .baremeter equipped wltb a scale
graduated in 1 mm ofmercury subdivisions and a range including
the expected atmospheric pressure condition at the sampling
site.

3.5 Thermometer-Standard laboratory thermometer grad­
uated in 1'C aubdivlslona and including the range of sample
temperature. expscted during the test.

a.6 Needle Valve and Tubing - Any stainless steel needle
valvewhichcanbe adjustedto controlthe flow of gasfromsource
pressure into the'gas sampling container. Polyethylene or gum
rubber tubing may he used to connectthe gas sampling contalner
to the needle valve outlet.

Note 2-A pressure regulator may b~ usedto controlflow ofthesample
gas", in lieu ofa needlevalve.

4¥:~~~G
..•. 4.1,,::.:f:l.e!ect a sampling point wbich affords access to a

repre~9#~~_tive sample ofthegas to be tested (l.e., ~ painton the
mainflow line). Flow line connections should have a centerline
tap.

4.1.1 Open source valve (V.lvaA), Figure 1, and blow down
vigorously to clear foreign materials from source valve and
connecting nipple. Close source valve.

4.1.2 Install controlvalve (ValveB) or pressure regulator on
outlet ofaourcevalve.Connect outlatof control valve (Valve B)to
gas sampling container using' shortest lengtb practicable of
polyethylene or other suitable tubing.

4.1.3 . Op~n ~otu,ce valve 0'alve A) and crack control valve
(Val~e B) tcobtaln positive flow of gas through gas sample
ooritafuer'ventlng to atmosphere through tube access and vent
(Vent C).

4.t4 Purge gassamp1econtaineruntilallair is displaced. A
minimum purge time of three minutes is recommended.

Note 3-When using colleotion bags the sameprocedure is foUowed
"""pt that theclef/ared bag Isatt<whed directly tocontrol oaloe (Valve B).
The bagis{illedonce, disconnected anddeflate.d. The bagisfilleda second
time and is then ready for the analysis.

5'J?Il.QC]]DpRE
-5.i -Immediately, before eachseries of measurementa, teat

the pump for tightuess by inserting an unopened tube and
operating the pump. A loss in vacuum on the pump after 30
seconds indicates a leak. ..

5.1.1 Select the tube range that lnoludea-the expected
amount of hydrogen sulfide or carbon dioxide present in the
sample. Readingaccuracy is improved whenthe stainextends at C·""--'"-"'--""



Ulpr,duolbllllyC,mpmnt

7.1.2 Reproducibility-The results submitted byaaohoftwo
laboratories should be considered suspeotifthe tworesultediffer
by more than the following amounts:

Rangl of
Slmpla Cenc.

Carr. H,SjCO, Cone. = Scale reading X Spe.<Jfled Strokes'
ActualStrokes

5.1.6 Record temperature of gasflowing throughgaaaample
container and barometric pressure to provide dntafor gas volume
corrections if required.

6. CALCULATIONS
6.1 Gas volume corrections may be desirable to improve

precision of results. The effect of temperature is usually negll­
gible; however , the barometric pressure becomes significant at
altitudes above 21000

1
• Correction for barometric pressure is

done as follower

COlT. Volume %= Vol%(read fromtube) X 760 mm Hg
Baro, Press. mm Hg

6.2 Check with manufacturer if it becomes necessary to test
at gas temperatures outside the 0 ~ 40"C range.

7. PRECISION

7.1 The following criteria should be used for judging the
acceptability of hydrogen sulfide or carbon dioxide concen­
tration when determined using a "length of stain" detector tube.
(95% confidence limit)

7.1.1 Repeatability- Duplicate results by the aame operator
should be considered suspect if they differ by more than the
following amounts:

CONTROl, VALVE 6
Rlngl af

Compoalnl Simpia Cone. Rlpllllblllly

SOURCE V4LV( A
H,S 3 ·120 ppmv 10% 01 amount found
H,S 0.05· 5 vol % 5% ofamount found
co, 0.25 ·10 vol 'Yo 2% 01 amount found

• PLASTIC OR caJM RUSBER
CONNE:CTltlG TUBING

least 50% of the tube length. Consider multiple strokes end/or a
lower range tube to achieve this length of stain.

5.1.2 Break offtipa and insert outlet end of tube snuglyinto
the pump head. Temperature of tube must remain in the 0 ~ 40°C
range throughout the test period.

5.1.3 Place detector tube well into gas sampling container
through the tube access end vent (Vent C).

Note 4-Gas sample containermust becompletelypurged ofairand with
controlvalue(Value B) adjusted to maintain a positiueflow of gas leaving
the tube access and vent(Vent C) far the duration of the test.

5.1.4 Operate the pump to draw a measured. volume of gas
through the detector tube. Within limits set by manufacturer's
instructions, use multiple strokes to maximize length of stain.

5.1.5 Remove the tube from the pump and immediately
read the concentration of hydrogen sulfide or carbon dioxide
from graduations on the tube or charts supplied with the tubes.
The scale reading even with the end. of the stain is the
approximate hydrogen sulfide or carbon dioxide concentration.
Interpolation can be made between scale readings. If the number
of strokes used is different from the number specified by the
manufacturer for a particular concentration, a correction must be
made as follows:

12% 01 amount f,und
7% of amount found
5% of amounllound

3 -120 ppmv
0.05 ~ 5 vol %
0.25 ·10 vol %

7.1.3 Accuracy- The expected error in measurement of the
two commercial tubes (Drager & Gasteo) baaed on all of Work

TUBE ACCESS AND
Group studies is as follows:

""'""7 T'b' Simpf, MilD Ael'll HI. ,I
Madal Compo Cone. Vllal Mill VII" Mill. % Error

Dragor H,S 35 ppmv 30 ±1 35 39 15,
Drager H,S 481 opmv 455 ±33 481 12 7,,, Drager H,S 0049 Vol% 0.57 ± 0.1 0049 12 13,,

GAS SAMPLING
, Drager H,S 5.23 Vol% 4.62 ± 004 5.23 12 1~,

CONTAINER ,, Drager CO, 0.25 Vol% 0.27 ± 0.02 0.25 12 8,,
Drager GO, 4.99 Vol% 5.07 ± 0.2 4.99, 12 2,,
Drager GO, 10.00 Vol% 9.31 ±0.8 10.00 12 7I,
Gastee HiS 35 ppmv 32 ±1 35 65 9,

,

,
Gastec H,S 481 ppmv 460 ± 10 481 24 4:

" aastcc u.s 0.49 VoI% 0.56 ± 0.04 0049 24 14
Basten H,S 5.23 Vol% 5.26 ± 0.3 5.23 24 1 •FIG. 1-Sampllng manifold to be used with H2S and CO 2 Gastec GO, 0.25 Volo/c 0.24 ± 0.04 0.25 24 4

detector tubes. Gastac GO, 4.99 Vol% 4.76 ± 0.2 4.99 \4 5
Gastec CO, 10.00 Vol% 9.61 ± 004 10.00 24 4



Note 5-Precisior. limits shown above were obtained from .~aw data
gener~t,e4 by1.0 to 13 laQQ,ratorie,sinvolved in,~oopf!.rat~~eJe,sUng of eight
sCPCVtltesarnp[es. Computations 'In therawdatawere ·made using AS'IM
BulteUn RR[)~2·1 O~?" "ManUalpnDete~mirt~g Precis.ioTJpata forAST.M
M,ethClds,on Pet(ol~~ PiiJ4.uciS ,and L,u,brica~f,$:, ~(The ~cooperative tests
were c-mtlpleted priOr to fii!:,alizing the 'methd:~,~TtF~~Rj

Note6-CooIJeratilJe testresults indicate, ~:~~!6~i f;~~;J~'~ref/oho be in
thevariance in response from lotnumber ta r9~~tU:,~f~~fJn1fb,~lf:~~upplied
by the manufacturer. The fidelity of a giue,n ldt ,n!f~b~r_·bf tubes can be

,-- ,'. > ",,<,),

(

.c, '
verified ,by calibratintJ",cme ,or f11-ore, tubes u.singa gas with ,'a known '/'
concpn.tration ~{!"~4iogen. 8ul/¥Ie,orcarbon dioxide. The cooperative test :;;:':':
results al'e shownin Tables t II andIll. ::"-.-

J:l0t:,?~Precisi0rida'ta.-~nhigh .tev~ls .o(hydrogen sulfide and carbon
dioxide wenJ'obta{ned'[rom raw:"d~tl'gene"'ated bys~ Iaboratortes in the
coopera,ulle tes,tin~ olsix. blendsofknownconcentration. AII sixlaboratories
YSf?cl'l: ~~e~tic.al,~b~lot.1"l~ID~ers /fJr te~ting. '{?w.cooperatiue testresults are
shoivn in TableIV, ,;:;:""""," .-"' -"

, " ", ,TABLE I
Length of Stain Method for Determination of H.S In Natural Gaa

Reproducibility of ~~~~~to~i~s,
sa;"Ples Mean/l.8boreto~"

•

Lab A ..
LabS "".
La~C ". "
Lab E '.
Lab F ..
Lab G "
Lab I. " ."
LaoJ .
LabK .
LabP.. .. ..
labS... • ..
No. ofLabs Partlolpating .•.
ppm H,S Mean ..
% Error.; .
Std. D,vlation .. .. •.. ..
Probabla"errot 'oi'MEtaiL:f.'~ ...
ProbablaError~,.:':c': .
Std. Deviation from Mean .
Std.p<lYlatlon 10'95%

Donfldenco Level. •.•......

Lanli Gil
Glim

II,
'S

9

9

S
o

Lal FliB'l
s8pjim '
10il \,'
101
118

110
, 91

95
98

8
101

3.1
8.7
2.06
5.83
3:05

Lai ~lImlltl" ' "', Ee,.",
lui':'•• pplli ' 'S8',,.m,

54,,91 .'
42 89
53
47 ,B4, '
48
43 79
45
43 05
39 80

85

9 7
45 6;

4,5 3A
5 4.4
1.13 1,12
3.38 2.96
1.7 1.66

3.8 4.07

,i,).).) . TABLE II
GPA Sulfur AnaJyalaWork Group H,S Data, May f t-June 7, '1976

o (Standard Deviation for 95% Confldenco Unit)
, Precision reflects rapeatablllw ilf CdSO,.inethod aocordlng to GPAStandard 2266.
+H,S conoentratlon was apparently continuously Increasing during 4-5 hour perIod 01 CdSO, gas sampling, D,t,rmlnations by detector lubes.

occurrad near end 01 CdSO, method sampling and instrumental determinations even later.•

BII SIlica '
Ecosj)an •••• --.; •••••••.• '.' .. , ••" •.••••
Eo"pan .
Perm,allon Tubes ;; .
Field Gas ..
Field Gas .
Shamburger Lake Plant Inlet. .
Sun·Laleral ~ 2 ..
Sun M. T. Cole = 21 .

PPM H,S
18
88
44
9±1~

98±8'
35±3'

221±15
93±7

% Ernr
22%
5%
5%

11%
5%

11%
2%
9%

Exp,rt"'.!,1 U~Ia-D,llDtor Tubl!

No. Ol1l1mllltl... PPM H,S (AvoJ
38 14±6 0 ~ 1.4
36 83±8 0 - 2.2
73 45±8 0= 1.6
83 J.0±3 0 - 0.66
73 103±13 0 - 2.63

124 31±4 0 = 0.79
36 226±13 0= 4,76
39 101±6 0~ 2.2

(



TABLE 111
Detector Tube H,S Measurement. by Tube Lot Number. - June 7'6, 1976

Drlllr 5/b Ch298Dl 5·50 I'm RIRII AWllI

lot No...................... 157091 1050184 1050185 1050186 1058371 1052101 255761
No, Measurements, .. , . , .. , ... 5 8 4 12 3 4 3 39
PPM H,9 ................... 32±1 30±1 29±1 29±2 28±0 29±i 31±1 30±i
% Error .. , ... , .. , , ... , . , ... 90/0 14% 17% 17% 20% 11% 11% 11%

Gilt.. 4LL 0·60 ppm Range AWIII

Lot No...................... 51215 30710 30912 40113 40809 60116 50217 50913
No, Measurements .. , , ... , ... , 19 13 6 9 8 4 4 4 65
PPM H,9 ................... 30±2 28±2 38±1 38±1 36±1 28±1 27±1 30±1 32±1
% Error .. , ..... , . , . , .. , . , .. 14% 20% 90J0 3% 3% 20% 23% 14% 9%

Filid 8.. Sour"
Shamburger lake Plant Inlet-35 PPM

TABLE IV
GPA Analysis Work Group Data, July 29} 1985

H,S H,S H,S CO, CO, CO,

81end No. 2 3 2 3

Nominal Blended Value 0.05 0.50 5.0 0.25 5.0 10.0
(Vol %j

IJbor.I''I ppm Vol % Vol % Vol % VDI % Vol %

A 460 0.585 5.27 0.237 4.73 9.18
B 472 0.583 5.35 0.248 4.82 9.15
D 448 0.542 5.63 0.250 4.63 6.98
E 458 0.552 4.78 0.230 4.87 9.93
F 473 0.620 4.87 0.250 5.22 9.45
G 437 0.540 4.38 0.286 4.93 9.17

Mean Value 458 0.570 5.05 0.250 4.87 9.51

Blended Value 481' 0.490' 5.23' O.250 u 4.99" 10.00"

RepealabllilyiF OT 18 0.03 0.16 0.01 0.05 0.32

Reproducibilily## OT 30 0.05 0.38 0.03 0.21 0.34

Repeatability#' GT 11 0.07 0.18 0.Q1 0.08 0.14

Reproducibllity#-# GT 14 0.07 0.38 0.Q1 0.13 0.44

Measured by lodometrlc Tilratlon •.. Measured by Gas Chromatography
# Precision within Laboratories
## Precision between Laboratories
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