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Cheyenne, Wyoming 82002
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Issue Date: May 30, 2014
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In accordance with the provisions of W.S. §35-11-203 through W.S. §35-11-212 and Chapter 6,
Section 3 of the Wyoming Air Quality Standards and Regulations,

Basin Electric Power Cooperative
Hartzog Generating Station

Section 20, Township 44 North, Range 74 West
Campbell County, Wyoming

is authorized to operate a stationary source of air contaminants consisting of emission units
described in this permit. The units described are subject to the terms and conditions specified in
this permit. All terms and conditions of the permit are enforceable by the State of Wyoming. All
terms and 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 facility.

Steven A. Dietrich, Administrator
Air Quality Division
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GENERALINFO~ATION

Company Name: Basin Electric Power Cooperative

Mailing Address: 1717 East Interstate Avenue

City: Bismarck State: ND Zip: 58503

Plant Name: Hartzog Generating Station

Plant Location: Section 20, Township 44 North, Range 74 West, Campbell County, Wyoming
(15 miles west of Wright, Wyoming)

Latitude/Longitude (WGS84): 43.7736/-105.7814

Plant Mailing Address: 1717 East Interstate Avenue

Plant Manager/Contact: Kevin Tschosik

Responsible Official: John Jacobs

Name of Owner: Basin Electric Power Cooperative

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: Three natural gas driven turbines at the generating station provide local
power generation and line voltage stability to the region when required. A fourth unit at the facility
is a diesel generator used to start the turbines during cold weather.
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SOURCE EMISSION POINTS

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

TURB 1 Solar Taurus 70 Turbine
6,106 kW

CT-2621
(8,187 hp)

TURB2 Solar Taurus 70 Turbine
6,106 kW

CT-2621
(8,187 hp)

TURB3 Solar Taurus 70 Turbine
6,106 kW

CT-2621
(8,187 hp)

STARTUP 1 Caterpillar 3412 Diesel Generator 823 hp wv-I1332-3

TOTAL FACILITY ESTIMATED EMISSIONS

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

CRITERIA POLLUTANT EMISSIONS

Particulate Matter

PMlO Particulate Matter

PM2,5 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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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 requirements applicable
on the date of permit issuance.

(F2) ENGINE CONFIGURATION REQUIREMENTS
[WAQSR Ch 6, Sec 2 Permit CT-2621 & Ch 6, Sec 2 Waiver wv-1l332-3]
(a) The facility shall be limited to no more than three 6,106 kW (8,178 hpj Solar Taurus 70 turbines

(TURE 1,2, & 3) and one 823 hp Caterpillar 3412 diesel generator (STARTUP I).
(b) The permittee may expand the engine configuration beyond that described in paragraph (a) upon

receipt of a construction or modification permit issued under Chapter 6, Section 2 of WAQSR that
authorizes such change. The permittee must, however, submit an application to modify this operating
permit within 12 months of commencement of operation for any engine not already included in this
permit.

Source-Specific Permit Conditions

(F3) VISIBLE EMISSIONS [WAQSR Ch 3, Sec 2 & Ch 6, Sec 2 Waiver wv-1l332-3]
(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 adjustment 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 ofnot more than 40 percent opacity.

(F4) TUREINE NOx AND CO EMISSION LIMITATIONS [WAQSR Ch 6, Sec 2 Permit CT-262I]
(a) NOx emissions from the Solar Taurus 70 turbines (TURE 1,2 & 3) shall not exceed 25 ppmv at 15

percent O2 and 7.3 lblhr, at ambient temperatures greater than zero degrees Fahrenheit.
(b) CO emissions from the Solar Taurus 70 turbines (TURE 1,2 & 3) shall not exceed 50 ppmv at 15

percent O2 and 8.9 Iblhr, at ambient temperatures greater than zero degrees Fahrenheit.

(F5) DIESEL GENERATOR LIMITS [WAQSRCh 6, Sec 2 Waiverwv-I1332-3]
The diesel generator (STARTIJP I) shall be limited to 500 hours of operation per calendar year.

(F6) PREVENTATIVE MAINTENANCE [WAQSR Ch 6, Sec 2 Permit CT-262I]
The permittee shall follow the preventative maintenance program for the Solar Taurus 70 turbines (TURE I,
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) ENGINE OR TURBINE REPLACEMENT [WAQSR Ch 6, Sec 2; Ch 6, Sec 3(h)(i)(I)]
(a) Permanent replacement of an engine or turbine must be evaluated by the Division under WAQSR Ch

6, Sec 2 prior to such replacement to determine the appropriate permitting action and evaluate the need
for additional requirements resulting from the permanent replacement.

(b) Should an engine or turbine break down or require an overhaul, the permittee may bring on site and
operate a temporary replacement engine or turbine until repairs are made. The temporary replacement
unit shall be identical or similar to the unit replaced, with emission levels at or below those ofthe unit
replaced. The permittee shall notify the Division in writing of such temporary replacement within five
working days and include the following:
(i) The startup date of the temporary replacement unit; and
(ii) A statement regarding the applicability of any New Source Performance Standards (NSPS) in

40 CFRPat·t 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 for
the temporary replacement unit.
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TestingandMonitoring Requirements

(F8) EMISSIONS TESTING [W.S. 35-11-110 & 40 CFR 60 Subpart GG]
(a) The Division reserves the right to require testiog as provided under condition GI of this permit Should

testing be required:
(i) For visible emissions, Method 9 shall be used.
(ii) For turbines subject to the requirements of 40 CFR 60 Subpart GG, testing for NOx and SO,

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

(iii) For other NOx emissions sonrces, 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 obtaioed prior to usiog the test method to measure emissions.
(b) Unless otherwise specified, testiog shall be conducted in accordance with WAQSR Ch 5, Sec 2(h).

(F9) EMISSIONS AND OPERATIONS MONITORING
[WAQSR Ch 6, Sec 3(h)(i)(C)(I) & Ch 6, Sec 2 Permit CT-262I]
(a) The permittee shall measure NOx and CO emissions from each Solar Tanrus 70 turbioe (TURB 1,2,

& 3) at least once every 2,160 hours ofoperation for comparison with the emission limits specified in
condition F4, using the Division's portable analyzer monitoriog protocol, or the EPA reference
methods described io condition F8. The monitoriog protocol can be downloaded at
http://deq,state.wy.us/aqd/operating.asp or is available from the Division upon request.
(i) Notification of the test date shall be provided to the Division at least 15 days prior to testing.

Results of the tests shall be submitted to the Division within 45 days of completing the tests.
(b) The permittee shall monitor the operating honrs of each turbioe (TURB 1,2, & 3).
(c) The permittee shall monitor the ambient temperature on day that any Solar Taurus 70 turbine (TURB

1,2, & 3) is in operation at the facility to determioe the dates and number ofturbioe operating hours
dnring the calendar year that the ambient temperature is below zero degrees Fahrenheit.

(d) The permittee shall monitor the operatiog honrs of the diesel generator (STARTUP I) to assess
compliance with the annualliroit specified io condition F5.

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

the type of fuel used to ensnre natural gas is the sole fuel sonrce for these units.
(b) The permittee shall conduct observations ofvisible emissions from the diesel-fired engine (STARTUP I)

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

Recordkeepiog Requirements

(FII) TESTING AND MONITORING RECORDS
[WAQSR Ch 6, Sec 3(h)(i)(C)(II); WAQSR Ch 6, Sec 2 Waiver wv-11332-3]
(a) For any testing or monitoriog performed under conditions F8, F9(a) and FIO(b), other than Method 9

observations, the permittee shall record, as applicable, the followiog:
(i) The date, place, and time of sampliog, measurements, or observations;
(ii) The date(s) 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 operatiog conditions and parameters as they existed at the time of testing, monitoriog, or

observation; 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.
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(c) For the monitoring required by condition F9(d), the permittee shall record the operating hours of the
__diesel generator. _

(d) For the monitoring required under condition F9(b) and (c), the permittee shall keep records of the
following:
(i) The operating hours for each turbine based on hours operated since the last test conducted under

condition F9(a).
(ii) 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 engine(s) was in
operation at that time.

(e) The permittee shall retain these records on-site at the facility for a period of at least 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 of preventative maintenance activities for turbines (TURB 1,2,

& 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 of at 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)(III) & WAQSR Ch 6, Sec 2 Permit
CT-262 I]
(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 ofany emissions tests performed under conditions F8 and F9(a),

within 30 days ofcompleting the tests. The reports shall include the information indicated in condition
FII (a) and (b) as appropriate. For emissions testing ofany ofthe 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.

(F14) 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) A statement verifying that the emissions units listed in condition FIO(a) fired only natural gas
during the reporting period.

(ii) A summary of all visible emission monitoring conducted as specified in condition FI O(b).
(iii) The calendar year-to-date operating hours for the emergency generator.

(b) All instances of deviations from the conditions ofthis 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 G4.

(FI5) MAINTENANCE REPORTS [WAQSR Ch 6, Sec 3(h)(i)(C)(III)]
The permittee shall report to the Division by January 31 and July 31 each year whether the permittee has
adhered to the preventative maintenance plan described in Appendix A of this permit.
(a) Any deviations from the preventative maintenance plan must be clearly identified in each report.
(b) If the 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 ofthis 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.
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(b) The reports shall be submitted iu accordance with condition G4(a)(i) ofthis permit, to the attention of
the Division's Emission Inventory Program. A copy need not be sent to the DEQ Air Quality contact.

(FI7) REPORTING EXCESS EMISSIONS & DEVIATIONS FROM PERMIT REQUIREMENTS
[WAQSR Ch 6, Sec 3(h)(i)(C)(III)]
(a) General reportiug requirements are described under the General Conditions of this permit. The

Division reserves the right to require reports as provided under condition GI of this permit.
(b) Emissions which exceed the limits specified iu 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 condition G17, condition G19, or other condition(s) ofthis permit. The probable cause
of such exceedance, the duration of the exceedance, the magnitude of the exceedance, and any
corrective actions or preventative measures taken shall be iucluded in this annual report. For sources
and pollutants which are not continuously monitored, if at any time emissions exceed the limits
specified in this permit by 100 percent, or if a single episode of emission limit exceedance spans a
period of24 hours or more, such exceedance shall be reported to the Division withiu one workiug day
of the exceedance. (Excess emissions due to an emergency shall be reported as specified iu condition
G17. Excess emissions due to unavoidable equipment malfunction shall be reported as specified in
condition G19.)

(c) Any other deviation from the conditions of this permit shall be reported to the Division in writing
withiu 30 days of the deviation or discovery of the deviation.
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WAOSR CHAPTER 5, SECTION 2 NEW SOURCE PERFORMANCE STANDARDS fNSPSl
AND 40 CPR 60 S~UBPART GG REQUIREMENTS EQRSTATIONARY GAS TURBINES

(P60-GGl) SUBPART GG REQUIREMENTS
[40 CFR 60 Subparts A and GG; WAQSR Ch 5, Sec 2; Ch 6, Sec 2 Permit CT~2621]
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 (TURB 1,2, & 3).

(p60-GG2) MONITORING FUEL SULFUR & NITROGEN CONTENT
[WAQSR Ch 6, Sec 2 Permit CT-2621; 40 CFR 60 Subpart 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 custom monitoring schedule requirement in permit CT-2621 is modified
or superseded. Upon modification of the custom monitoring schedule requirement in permit CT~2621, the
permittee may demonstrate that the fuel combusted 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 in Appendix B of this permit.
(a) The permittee shall determine and record the sulfur content ofthe fuel fired in each turbine (TURB I,

2, & 3) according to the following custom schedule:
(i) Sulfur monitoring shall be conducted during the first and third quarters of each calendar 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 Division of
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 snbstantial
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 sulfnr content of the fuel, the permittee shall use 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 Appendix C of this permit.

(b) Upon appropriate modification of permit CT-2621, the permittee may demonstrate that the fnel
combusted in the turbines 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 required demonstration.

(c) No monitoring offuel nitrogen 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 natnral gas is the fuel fired in the
turbines.

(P60~GG3)

(a)

(b)

(c)

(d)

RECORDKEEPING [WAQSR Ch 5, Sec 2(g)(ii) and (g)(v), and Ch 6, Sec 3(h)(i)(C)(II)]
Upon appropriate modification of permit CT~2621, the permittee shall keep records demonstrating
that the fuel used in the turbines meets the defmition ofnatural gas, as described in condition P60-GG2
of this permit.
The permittee shall maintain records of the occurrence and duration of any startup, shutdown, or
malfunction in the operation of the turbine(s).
The permittee shall maintain records of all measurements, reports, and other information required by
the 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 definition
of natural gas shall be retained regardless of the date of record.

(P60-GG4) SUBPART GG REPORTS
[WAQSR Ch 6, Sec 3(h)(i)(C)(II1); Ch 6 Sec 2 Permit CT-2621; and 40 CFR 60 Subpart GG]
(a) Until appropriate modification ofpermit CT-2621, 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 postmarked by the 30th day following the end of each calendar half and
shall include the following information:
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(i) The magnitude of excess emissions, any conversion factor(s) 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 of each period of excess emissions that occurs during start-ups,
shutdowns, and malfunctions of the turbine(s), 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 the sulfur content of the fuel being fired in

any of the turbines exceeds 0.8 percent by weight, or when the SO, exhaust gas concentration from
any turbine exceeds 0.015 percent by volume at 15 percent oxygen on a dry basis.

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

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

The subparts are available at http://www.gpoaccess.gov/cjrlretrieve.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 ZZZZ REOUIREMENTS 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 Waiver wv-11332-3]
The permittee shall meet all requirements of40 CFR 63 Subparts A and ZZZZ and WAQSR Ch 5, Sec 3 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), if an 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/major 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)]

(CI) (a) The permittee shall submit by January 31 each year a certification addressing compliance with the
requirements of this 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 ofthis permit by
verifying natural gas was the sole fuel source used for the turbines (TURB 1,2, & 3) specified
in condition FIO(a), and by conducting the monitoring required by condition FIO(b) for the
diesel generator (STARTUP I).

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

(iii) For the diesel generator (STARTUP I), 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 FII (c).

(iv) For the 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 FI6 by
verifying that reports were submitted in accordance with condition FI6(b).

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

(vii) The permittee shall assess compliance witb 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 permitcondition 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
permitteeshall submit with the compliance certification a proposed compliance plan and schednle for
Division approval.

(e) The compliance certification shall be submitted to the Division in accordance with condition G4 of
this permit and to the Assistant Regional Administrator, Office of Enforcement, Compliance, and
Environmental Justice (8ENF-T), U'S, EPA - Region VIII, 1595 Wynkoop Street, Denver, CO 80202
1129.

(f) 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 tbe 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 of this permit.
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GENERAL PERMIT CONDITIONS

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

(GI) (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 the Wyoming Enviromnental Quality Act
or regulations made pursuant thereto and require the submission of such reports regarding actual or
potential violations of the Wyoming Enviromnental Quality Act or regulations thereunder.

(b) The Administrator may require the owner or operator of any point source to establish and maintain
records; makereports; install, use andmaintain 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)]

(G2) This permit is issued for a fixed term of five years. Permit expiration terminates the permittee's right to
operate unless a timely and complete renewal application is submitted at least six months prior to the date of
permit expiration. If the permittee submits a timely and complete application for renewal, the permittee's
failure to have an operating permit is not a violation ofWAQSR Chapter 6, Section 3 until the Division takes
[mal action on the renewal application. This protection shall cease to apply after a completeness
determination if the applicant fails to submit by the deadline specified in writing by the Division any
additional information identified as being needed to process the application.

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

(G3) 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)]

(G4) 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 the Division including reports, certifications, and emission inventories
required 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 the DEQ Air Quality Contact listed on
page 3 ofthis 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 VlII
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 VlII
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 metthe requirements ofChapter 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 of emissions or in terms of
total emissions); and

(c) The permittee provides EPA and the Division with written notification at least 14 days in advance of
the proposed change. The permittee, EPA, and the Division shall attach such notice to their copy of
the relevant permit. For each such change, the written notification required shall include a brief
description 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 any 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
ifno other change in this permit is necessary and provided that a written agreement containing a specific date
for transfer ofpermit 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)(vil)] [W.S. 35-11-206(f)(i1) 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 Clean 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
ifthe 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 emissious 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 or that inaccurate
statements were made in establishing the emissions standards 01' 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 Fee Payment: [WAQSR Ch 6, Sec 3(f)(i), (i1), 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, Sectiou 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 of the notice
unless the fee assessment is appealed pursuant to W.S. 35-11-211(d). If any part of the fee assessment is not
appealed it shall be paid to the Division on receipt of the written notice. Any remaining fee which may be
due after completion of the appeal is immediately due and payable upon issuance of the Council's decision.
Failure to pay fees owed the Division is a violation of Chapter 6, Section 3 (f) and W.S. 35-11-203 and may
be cause for the revocation of this permit.

Annual Emissions Inventories: [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 of the calendar year. The emissions
inventory shall be in a format specified by the Division.
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SeverabilityClause: [WAQSRCb 6, Sec 3(h)(i)(E)]

~ -(610)--The-provisions oHhis-permit areseverable.andif any-provision-ofthis~permit,orthe 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, shall not be affectedthereby.

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

(GII) Thepermittee mustcomplywith all conditions ofthis permit, Anypennitnoncompliance constitutes aviolation
of the CleanAir Act, Article2 of the WyomingEnvironmental QualityAct, and the WAQSR and is grounds
for enforcement action; for permit termination, revocation and reissuance, ormodification; or for denial of a
permitrenewalapplication. It shallnot be a defense for a permittee in an enforcement actionthat it wouldhave
been necessary to halt or reducethe permitted activity in order to maintain compliance with the conditions of
this permit.

Pennit Actions: [WAQSRCh 6, Sec 3(h)(i)(F)(III)] [W.S. 35-11-206(1)]

(G12) 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
notificationof planned changesor anticipatednoncompliance does not stay any permit condition.

Property Rights: [WAQSRCh 6, Sec 3(h)(i)(F)(IV)]

(G13) This permit does not convey any propertyrights of any sort, or any exclusiveprivilege.

Duty to Provide Inforrnation: [WAQSRCh 6, Sec 3(h)(i)(F)(V)]

(G14) Thepermittee shallfurnish totheDivision, within a reasonable time, anyinformation thattheDivisionmayrequest
.in writing todetermine whether cause exists formodifying, revoking andreissuing, orterminating thepermit or to
.determine compliance with the permit, Uponrequest, the permittee shall also furnish to the Division copies of
records required to be keptby thepermit, including information claimed andshownto be confidential under W.S.
35-11-1101 (a) of the Wyoming Environmental Quality Act. Uponrequestby the Division, the permittee shall
alsofinnish confidential information directly to EPAalongwitha claimof confidentiality.

EmissionsTrading: [WAQSRCh 6, Sec 3(h)(i)(H)]

(GI5) No permit revision is required, under any approved economic incentives, marketable permits, emissions
trading and other similar programs or processesfor changesthat are providedfor in this permit,

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

(G16) Authorizedrepresentatives of the Division,upon presentationof 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 or emissions related activity is

conducted, or where records mustbe kept under the conditionsof this permit;
(b) bave access to andcopyat reasonable times anyrecords thatmustbekeptunder theconditions ofthispennit;
(c) inspect at reasonable times any facilities, equipment (includingmonitoring and air pollution control

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

purpose of assuring compliancewith this permit or applicable requirements.

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

(G17) The permitteemay seek to establishthat noncompliancewith a technology-based emission limitation under
this permit was due to an emergency, as defined in Ch 6, Sec 3(1)(i) ofthe WAQSR. To do so, the permittee
shall demonstrate the affirmativedefense of emergencythroughproperlysigned,contemporaneous operating
logs, or other relevant evidence that:
(a) an emergency OCCUlTed and tbat the permittee can identifythe cause(s)of the emergency;
(b) the permittedfacility was, at the time, being properly operated;
(c) during the period of the emergency the permittee took all reasonable steps to minimize levels of

emissionsthat exceeded the emissionsstandards, or other requirements in this permit;
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(d) The permittee submitted notice of the emergeocy to the Division within one working day ofthe time
when emission limitations were exceeded due to the 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 I, Sec 4]

(GI8) No person shall cause or permit the installation or use of any device, contrivance, or operational schedule
which, without resulting in reduction ofthe total amount ofair contaminant released to the atmosphere, shall
dilute or conceal au emission from a source. This condition shall not apply to the control of odors.

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

(G19) (a) Any source believing that any emissions in excess ofestablished regulation limits or standards resulted
from an unavoidable equipment malfunction, shall notify the Division within 24 hours ofthe incident
via telephone, electronic mail, fax, or other similar method. A detailed description of the
circumstances of the incident as described in paragraph 5(a)(i)(A) Chapter 1, including a corrective
program directed at preventing future such incidents, must be submitted within 14 days of the onset
of the incident. The Administrator may extend this 14-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 of carbon monoxide in stack gases from any stationary source shall be limited as may be
necessary to prevent ambieut 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, equipmeut, process, or

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

(b) All owners and operators conducting an asbestos abatement project, including an abatement project
on a residential building, shall 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) ofCh 3, Sec 8.

(c) The permittee shall follow State and Federal standards for any demolition and renovation activities
conducted at this facility, including:
(i) A thorough inspection of the affected facility or 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 II non-friable asbestos containing material. The results of the inspection
will determine which notification and asbestos abatementprocedures are applicable to the activity.

(ii) The owner or operator shall follow the appropriate notification requirements of Ch 3, Sec 8(i)(li).
(iii) The owner or operator shall follow the appropriate procedures for asbestos emissions control,

as specified in Chapter 3, Section 8(i)(iii).
(d) No owner or operator of a facility may install or reinstall on a facility component any insulating

materials that contain commercial asbestos ifthe materials are either molded and friable or wet-applied
and friable after drying. The provisions of this paragraph do not apply to spray-applied insulating
materials regulated under paragraph UJ ofCh 3, Sec 8.

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

---(G23) The permittee conducting- an-open hurn-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 authorized

by 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, tubing and connectors; tar, asphalt,
asphalt shingles, or tar paper; railroad ties; wood, wood waste, or lnmber 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 conduct 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 firefighting training, 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 Emission Trading and Inventory Program [WAQSR Ch 14]

(G24) Any BART (Best Available Retrofit Technology) eligible facility, or facility which has actual emissions of
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 CFR Part 82]

(G25) The permittee shall comply with all applicable Stratospheric Ozone Protection Requirements, including but
not limited to:
(a) Standards for Appliances [40 CFR Part 82, Subpart F]

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

required practices pursuant to §82.156.
(ii) Equipment used during the maintenance, service, repair, or disposal ofappliances 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 certified by

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

record keeping requirements pursuant to §82.166. ("MVAC-like appliance" is defmed at
§82.152).

(v) Persons owning commercial or industrial process refrigeration equipment must comply with
the leak repair requirements pursuant to §82.l66.

(vi) Owners/operators of appliances normally containing 50 or more pounds of refrigerant must
keep records ofrefrigerant purchased and added to such appliances pursuant to §82.166.

(vii) The permittee shall comply with all other requirements of Subpart F.
(b) Standards for Motor Vehicle Air Conditioners [40 CFR Part 82, Subpart B]

If the 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 CFR Part 82, Subpart B, Servicing ofMotor Vehicle Air Conditioners.
The term "motor vehicle" as used in Subpart B does uot include a vehicle in which final assembly of
the vehicle has not been completed. The term "MVAC" 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 l-ICFC-22 refrigerant.
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STATE ONLY PERMIT CONDITIONS

The conditions listed in this section are State only requirements and are not federally enforceable.

Ambient Standards

(SI) The permittee shall operate the emission units described in this permit such that the following ambient
standards are not exceeded:

50 micrograms per cubic meter annual arithmetic mean
PMIO particulate

24-hr average concentration with not more 2 (a)
matter 150 micrograms per cubic meter thanone exceedance peryear

PM,., particulate 15 micrograms per cubic meter annual arithmetic mean

matter 35 micrograms per cubic meter 98 th percentile 24-hr average concentration
2 (b)

53 parts per billion annual average concentration

three-year average of the annual 98 th

Nitrogen dioxide 100 parts per billion percentile of the daily maximum l-hr 3
average concentration

0.053 parts per million annual arithmetic mean

75 parts per billion
three-year average ofthe annual (99th

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

4

0.5 parts per million
3-hr blocks not to be exceeded more than
once per calendar year

10 milligrams per cubic meter
max 8-hr concentration with not more than

Carbon one exceedance peryear
5

monoxide max I-hr concentration with not more than
40 milligrams per cubic meter one exceedance peryear

three-year average of the annual fourth-
Ozone 0.075 parts per million highest daily maximum 8-hr average 6

concentration

70 micrograms per cubic meter
!4hour average not to be exceeded more
than two times per year

Hydrogen
!4 hour average not to be exceeded more 7

sulfide
40 micrograms per cubic meter than two times in anyfive consecutive

days

0.25 milligrams S03 per 100 maximum annual average
Suspended square centimeters per day

8
sulfate 0.50 milligrams S03 per 100

square centimeters per day
maximum 30-day value

Lead and its
0.15 micrograms per cubic meter

maximum arithmetic 3-month mean
10

compounds concentration for a 3-year period

'Exceedances of these standards shall be determined using the procedures in 40 CFR 50.
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Hydrogen Sulfide: [WAQSR Ch 3, Sec 7]

--(S2) --- -AnY-<ixit processgasstream containing-hydrogen sulfide which isdischargedtotheatmospherefrom-any- --
source 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 ail' 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 measured
so that at least two measurements can be made within a period ofone 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 confmed 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 120 percent opacity [F3] IWAQSR Ch 3, Sec 2 ITesting if required Verification ofnatnral gas Record the resnlts of any Semiannual: report type offuel
[F8] firing [FlO] additional testing [FII] fired [F14]

Report excess emissions and
permit deviations [F17]

S02 [As limited by 40 CFR 60 IWAQSR Ch 6, Sec2 ITesting if required IMeasure fuel sulfur IRecord the results of any ISemiannual Reports [P60-GG4]
Subpart GG [p60-GGl] Permit CT-2621 [F8] content [p60-GG2] additional testing [FII]

Report excess emissions and
40 CFR 60 Subparts Record fuel sulfur content [permit deviations [17]
A and GG [p60-GG2 & P60-GG3]

25 ppmv at 15% 02 WAQSR Ch 6, Sec 2 Testing if required Monitor operating hours Record monitoring results 30 days: report test results [F13]
and 7.3 Iblhr [F4] Permit CT-262I [F8] and ambient temperatnre [F1l] Semiannual: report monitoring

[F9] results [FI4]
As limited by 40 CFR 60 140 CFR 60 Subparts

I INOx monitoring every
Record maintenance [F12] Maintenance reports [F15]

Subpart GG [p60-GGl] A and GG Report excess emissions and
2,160 hours of operation Subpart GG records permit deviations [FI7]

Preventativemaintenance I I I[F9] [p60-GG3]
[F6]

CO rsoppmvat 15% 0, IWAQSR Ch 6, Sec 2 ITesting ifrequired IMonitor operating hours Record monitoring results 30 days: report test results [F13]
and 8.9 Ib/hr [F4] Permit CT-2621 [F8] and ambient temperatnre [F1l] Semiannual: reportmonitoring

[F9] results [Fl4]

PreventativemaintenanceI
I ICO monitoring every

Record maintenance [F12] Maintenance reports [F15]

[F6] Report excess emissions and
2,160 hours of operation permit deviations [F17]
[F9]

These tables are intended only to highlight and summarize applicable 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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Report excess emissionsand
permit deviations [F17]

Semiannual: operating hours and
visible observation monitoring
[FI4]

Record the results of any
visible observations [FII]

Monitor operating hours
[F9]

Visual observations [FlO]
500 operating hours limit
[F5]

Particulate 120percent opacity [F3] IWAQSR Ch 6, Sec 2 ITesting ifrequired
Waiverwv-1l332-3 [F8]

Source ID#: STARTUP 1 Source Description: Caterpillar 3412 Diesel Emergency Generator

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

These tables are intended only to highlight and summarize applicable 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
CO,e
DEQ
EPA
ESP
g/hp-hr
gal
gr
H,S
HAP(s)
hp
hr
Ib
M
MACT
mfr
mg
MM
MVACs
NMHC(s)
NOx
NSCR
0,
PM
PMlO
ppmv
ppmw
QIP
RICE
SCF
SCFD
SCM
SIC
SO,
SOx
TBD
TPD
TPH
TPY
U.S.c.
f!g
VOC(s)
W.S.
WAQSR

ABBREVIATIONS

Actual cubic feet per minute
Air-fuel ratio controls
Air Quality Division
Best available control technology (see Defmitions)
British thermal unit
Clean Air Act
Compliance Assurance Monitoring
Code of Federal Regulations
Carbon monoxide
Carbon dioxide equivalent
Wyoming Department of Environmental Quality
United States Enviromnental Protection Agency (see Defmitions)
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 10 micrometers
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 Defmitions)
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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 Qnality Division, Wyoming Department ofEnvironmental Qnality.

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

(a) Any standard or other requirement provided for in the Wyoming implementation plan approved or
promulgated by EPA under title I of the Act that implements the relevant requirements of the 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 ofthe 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 ofthe WAQSR;

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

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

(f) Any standard or other requirement of the acid raiu program uuder title IV of the Act or the regulations
promulgated thereunder;

(g) Any requirements established pursuant to Section 504(b) or Section 114(a)(3) of the 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);

0) Any standard or other requirement of the regulations promulgated to protect stratospheric ozone under title
VI ofthe 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

(1) 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 maximnm degree of reduction of each pollutant subject to regulation under the WAQSR or regulation
under the Federal Clean Air Act, which would be emitted from or which results for any proposed major emitting
facility or 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 or modification
through application or production processes and available methods, systems, and techniques, including fuel cleaning
or treatment or innovative fuel combustion techniques for control of such pollutant. If the Administrator determines
that technological or economic limitations on the application of measurement methodology to a particular class of
sources would make the imposition of an emission standard infeasible, he may instead prescribe a design, equipment,
work practice or operational standard or combination thereof to satisfy the requirement of Best Available Control
Technology. Such standard shall, to the degree possible, set forth the emission reduction achievable by
implementation of such design, equipment, work practice, or operation and shall provide for compliance by means
which achieve equivalent results. Application of BACT shall not result in emissions in excess ofthose allowed under
Chapter 5, Section 2 of the WAQSR and any other new source performance standard or national emission standards
for hazardous ail' pollutants promulgated by EPA but not yet adopted by the state.

"Department" means the Wyoming Department of Environmental Quality or its Director.
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"Director" means the Director of the Wyoming Department ofEnvironmental Quality.

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

"Emergency" means any situation arising from sudden and reasonably unforeseeable events beyond the control of
the source, including acts of God, which situation requires immediate corrective action to restore normal operation,
and that causes the source to exceed a technology-based emission limitation under the 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 appurtenances thereto 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" means those activities which are incidental to the facility's primary business activity and
which result in emissions ofless than one ton per year of a regulated pollutant not included in the Section 1t2 (b) list
of hazardous air pollutants or emissions less than 1000 pounds per year of a pollutant regulated pursuant to listing
under Section 112 (b) of the Act provided, however, such emission levels of hazardous air pollutants do not exceed
exemptions based on insignificant emission levels established by EPA through rulemaking for modification under
Section 112 (g) of the Act.

"MACT" or "Maximum achievable control technology" means the maximum degree of reduction in emissions that
is deemed achievable for new sources in a category or subcategory that shall not be less stringent than the emission
control that is achieved in practice by the best controlled similar source, as determined by the Administrator. Emission
standards promulgated for existing sources in a category or subcategory may be less stringent than standards for new
sources in the same category or subcategory but shall not be less stringent, and may be more stringent than:

(a) the average emission limitation achieved by the best performing 12 percent ofthe existing sources (for which
the Administrator has emission information), excluding those sources that have, within 18 months before the
emission standard is proposed or within 30 months before such standard is promulgated, whichever is later,
first achieved a level of emission rate or emission reduction which complies, or would 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 category or subcategory for categories and subcategories with 30 or more
sources, or

(b) the average emission limitation achieved by the best performing five sources (for which the Administrator
has or could reasonably obtain emissions information) in the category or subcategory for categories or
subcategories with fewer than 30 sources.

"Modification" means any physical change in, or change in the method of operation of, an affected facility which
increases the amount of any air pollutant (to which any state standards applies) emitted by such facility or which
results in the emission of any such air pollutant not previously emitted.

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

"Potential to emit" means the maxiroum capacity of a stationary source to emit any air pollutant under its physical
and operational design. Any physical or operational limitation on 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 enforceable by 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.

"Regulated airpollutant" means the following:

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

(b) Any pollutant for which a national arobient air quality standard has been promulgated;
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(c) Any pollntant that is suhject to any standard estahlished in Chapter 5, Section 2 of the WAQSR or Section
__~ 11lofthe.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 ofthe Act, including Sections 112(g), G), and (r) ofthe Act, including the following:

(i) Any pollutant subject to requirements under Section 112G) of the Act. If EPA fails to promulgate a
standard by the date established pursuantto 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 ofSection 112(g)(2) ofthe Act have been met, but only with
respect to the individual source subject to Section 112(g)(2) requirement.

(f) Pollutants regulated solely under Section 112(r) of the Act are to be regulated only with respect to the
requirements of Section 112(r) 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 ofa principal business
function, or 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 of one 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

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

(b) For a partuership or sole proprietorship: a general partner or 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 of this part, a principal executive officer of a federal agency includes the
chief executive officer having responsibility for the overall operations of a principal geographic unit of the
agency; or

(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 responsihle official under
Chapter 6, Section 3 (h)(xxvi) of the WAQSR for all other purposes under this section.

"WAQSR" means the Wyoming Air Quality Standards and Regulations promulgated under the Wyoming
Environmental Quality Act, W.S. §35-11-101, et seq.
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BASIN ELECTRIC POWER COOPERATIVE
HARTZOG 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 Hartzog Generation Station to verify

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

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

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 Hartzog Generation Station also includes a SOD-horsepower startup generator with a heat input of

35.15 million British thermal units 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 (QAJQC) manual

for routine and non-routine maintenance procedures. The QAJQC document will provide operation and

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

combustion turbines.





1.2 Control Equipment

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

each of the three turbines. These processors will monitor the gas and turbine temperatures, fuel flow, .

generator output, oil temperatures and other necessary information to verify the turbine and associated

control equipment are operating within normal operating parameters. As described in Section 1.1, the

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

1.3 Recordkeeping

Basin Electric will maintain inspection and maintenance records to document the actions taken as part of

the routine inspection and maintenance program. This information will be used to monitor changes in

day-to-day readings and operating conditions that could be an indication of potential operating problems.

Leased data lines from the telephone company will be the primary communications link and a

microwave system will provide backup. The monitoring data will be forwarded to the plant operators at

the Antelope Valley Station in Beulah, North Dakota and to the PRECorp office in Sundance, Wyoming.

The stations at Antelope Valley Station and the PRECorp office will have redundant computers, which

will be used to control, monitor, and log the combustion turbines.

1.4 Initial Performance Test

Emissions ofNO, and CO will be measured and recorded during the initial compliance stack testing

required under the permit.

1.6 Annual Emissions Testing

Basin Electric will conduct annual emissions testing to verify compliance with the NO, and CO limits set

forth in the permit. Testing forNO, and CO shall be conducted in accordance with EPA reference. .
methods or the State of Wyoming's Portable Analyzer Protocol. Basin Electric shall provide notice of

the test date to WDEQ 15 days prior to testing. Results of the testing shall be submitted to WDEQ within

30 days of completing the tests.

2.0 PREVENTATIVE MAINTENANCE PROGRAM FOR STARTUP GENERATOR

This section outlines the elements of the preventative maintenance program for the startup generator.

2.1 Routine Inspection and Maintenance

Basin Electric will perform routine inspection and maintenance on the startup generator as recommended

by Caterpillar for the 3406Cgenerator. Inspections and required maintenance on the startup generator

will be conducted quarterly. Items that will be inspected on a quarterly basis will include:

,
- j





Air cleaner system
Coolingsysfem -
Exhaust system
Ignition system
Crankcase 0 iJ
Oil pressure

2.2 Recordkeeping

Exhaust back preS§ULe
Governor
Filters (fuel and oil)
Crankcase breather

Basin Electric will maintain inspection and maintenance records to document the actions taken as part of

the routine inspection and maintenance program.

1.3 Initial Performance Test

Emissions of NO, and CO will be measured and recorded during the initial compliance stack testing

required under the permit.

2.4 Annual Emissions Testing

Basin Electric will conduct annual emissions testing to verify compliance with the NO, and CO limits set
forth in the permit. Testing for NO, and CO shall be conducted in accordance with EPA reference
methods or the State of Wyoming's Portable Analyzer Protocol. Basin Electric shall provide notice of
the test date to WDEQ 15 days prior to testing. Results of the testing shall be submitted to WDEQ within
30 days of completing the tests.
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UNITED STATES. ENVIRONMENTAL .PROTECTION' AGENCY·
~-REGION-8--- ---

. 999 18TH STREET • SUITE 300·
DENVER, CO 80202·2466

Phone 800-227-8917 .
http://www.epa.gov/reglonOB

JAN 27 2004 .
Ref: 8ENF-AT

Mr. Jerry Menge
Air QualityProgram Coordinator
Basin Electric Power Cooperative
1717 East Interstate Ave.
Bismark, ND58501-0564

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 voltage 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 still 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 fueis in accordance with
ASTM D 1072-80, D 3031-81, D 4084-82 or D 3246-81. However, an August 7,1991,
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memorandum (available in AD!, Control Number:NS08) from EPA'sMamie Miller (Chief, .:
__ Compliance Moriitoring-Branch,Stationary-soiJrceCompliance Division) concurs' with the

Technical SupportDivision's recommendation to approve the useof, the length of stain tube
method (GPAStandard '2377-86, Test for Hydrogen Sulfide and Carbon Dioxide in Natural Gas
Using Length of Stain Tubes) of monitoring sulfurcontent of the fuel, as Basin Electrichas
been doing, Also EPAagrees (per Rasnic memo, August 14, 1987) that no monitoring for
nitrogen is necessary as long as plpellne quality natural gas is the fuel being firedsince there is
no fuel-bound nitrogen andsincethe free nitrogen does not contribute.appreclably to NOx
emissions (per the EPAdocument EMTIC GD-009, dated March 12, 1990).

If the qualityof fuel changes such that nitrogen'and/or sulfurcontent.increase
substantially or the source of the fuel changes, Basin Electric shall sample for nitrogen and/or
sulfur within two weeks of the changeand shall notifY EPARegion 8 within 30 days,

I

Thisalternate monitoring plan does notalteranyof the otherrequirements of NSPS
Subpart GG which mayapplyto these facilities. -If you have anyquestions regarding this letter,
please contact Cindy Beeler of my staff at 303-312-6204 or Beeler.Cindy@epa.gov,

Sincerely,

Martin Hestmark, Director '
Technical Enforcement Program

cc: ""bert Gill, WDEQ
Chad Schlichtemeier, WDEQ
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GPA Standard 2377-88

Test for Hydrogen Sulfide and Carbon Dioxide

in Natural Gas

Using Length of Stain Tubes

Adoptedas a Tentative Standard 1977
Revisedand Adoptedas a Standard 1984

Revised 1986
Reprinted 1988, 1997, 1998, 1999

Gas Processors Association

8528 Ea.t6oth St.

Tulsa, Oklahoma 74145





.Test for Hydrogen Sulfide and Carbon 0 loxide---. " .....- ,,'--

in Natural Gas Using Length of Stain Tubes

1. SCOPE
1.1 This method covers the determination of hydrogen

sulfide in natural gas in the range of 3 ppmv to 5 vol %.

1.2 TWa method covers the determination 01carbon dioxide
in natural gas in the range 010.25 to 10 vel %.

1.3 Thle method as written is applicable to the deter
mination olhydrogen sulfide and carbon dioxide in hydrocarbons
and in air.

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

specifically lor the detection of hydrogen sulfide or carbon
dioxide by apecially prepared chemioals, The hydrogeneuliide or
carbon dioxide present in the sample resets with the chemical to
produce a color change. The length of etaln (or color change)
produced in the deteotor tube when exposed to a measured
volume of sample is directly proportional to the amount of
hydrogen sulfide or carbon dioxide present in the sample being
testsd. A bellows orpietontype pump is used to drawameasured
volume of aemple through the tube at a controlled rate of flow.
Tho length of stain produced is converted to volume by
comparison with a calibration scale suppliedhy the manufacturer
with each box of detector tubes. Some tubes have a pre
determined calibration constant which is multiplied by' the
observed length of stain to.arrive at a volume percent concen
tration in the sample being tested. The apparatus is easily
portable and is completely suitable lor maldng spot checks for
hydrogen sulfide or carbon dioxide under the field conditions.

3. APPARATUS
3.1 Piston or Bellows Pump - The pump is hand-operated

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

3.2 Detector Tube - Tubes must he made of glass with
break-off tips sized to fit the orifice of the pump. The chemical
sealed in the tube must b especificforhydrogen sulfide or carbon
dioxide and produce a distinct color change when exposed to a
sampleofgas containinghydrogensulfide orcarbondioxide.Any
substances known to interfere must be listed in instructions.
accompanying the tubes. A calibration scale or other markings
referenced to a scale should be etched directly on the 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 accordingto the manufac
turer'a recommendations.

3.3 Gas Sampling Contamer- Any container which provides
lor access of the detector tube into a nnifonn flowof sample gas at
atmosphericpressure and isolatedfrom the surrounding atmos
phere.

3.3.1 A suitable container may be devised from a one pint
polyethylene bottle. A 'I< in OD polyethylene tubing sealed into
the bottle and diaoharging-near the bottom providesfor flow of
samplegasinto thebottle. A1h inhole cut into the cap of the bottle
provides bothacoesa for the detectortube andaventforgas flow.
(Figure 1.)

Note I-A onepint polyethyfene wash bottle is easily adapted to a
suitable sample container.

. 3.3.2 .. Mylar gas collection bags are useful as gas sample
containers when the supply of sample gas is limited. Mylar bags
with a Dlinimumcapacity of two liters are an acceptable
substitute for the bottle described in 3.3.1.

3.4 Barometer - Any barometer equipped with a scale
graduated in 1 romofmercnry subdivisions anda range including
the expected atmospheric pressure condition at the sampling
site.

3.5 Thermcmeter- Standard laboratory thennometer grad
uated in leo subdivisions and including the range of sample
temperatures expected during the test.

3.6 Needle Valve and Tubing - Any stainless steel needle
valvewhichcanbe adjusted to controlthe flowofgas from source
pressure into the gas sampling container. Polyethylene or gum
rubhertubingmsy be used to connectthe gas sampling container
to the needle valve outlet.

Note 2-A pressure regulator may be used to control flow ofthesample
gas, in lieu of a needle valve.

4: sAMPLING
4.1< S~lect a sampling point which affords access to a

representative sampleof the gasto be tested (i.e., l!- pointon the
main flowline).Flowline connections should have a centerline
tap.

4.1.1 Open source valve (Valve A), Figure 1, and blow down
vigorously to clear foreign materials from source valve and
connectingnipple. Close eourcevalve.

4.1.2 Install controlvalve (ValveB) or preasure regulator on
outlet ofsourcevalve.Connectoutlet of controlvalve(Valva B) to
gas sampling container using shortest length practicable of
polyethylene or other suitable tubing.

4.1.3 Open source valve (Valve A) and crack control valve
(Valve B) to obtain positive flow of gas through gas sample
containerventing to atmosphere throughtube access and vent
(Vent C).

4.1.4 Purgegassample container until allail' is displaced. A
minimum purge time of three minutes is recommended.

Note a-.-.When using collection bags the same procedure is followed
except that thedeflated bag la atkwheddir~ctly to control valve(ValveB).
The bagisfilled once, disconnected and deflated. Thebagisfilled a second
time and is then ready for the analys!S.

5. PROCEDURE
5.1 Immediately, before each series of measurements, test

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

5.1.1 Select the tube range that includes the expected
amount of hydrogen sulfide or carbon dioxide present in the
sample. Reading accuracy is improved whenthe stainextends at





Rapr,ducl~llIli

Rlpnllblilli

10% 01 amount found
5% ofamount found
2% 01 amount found

Rlngl of
Simple Gone,

3 -120 ppmv
0.05 - 5 vol 0/0
0.25 -10 vel %

Gompmnl

H,S
H,S
CO,

7.1.2 Reprodueibility- The results submitted byeachoftwo
laboratories should be considered suspectifthe tworesultsdiffer
by more than the following amounts:

RIng. of
SImple Cone,

Carr. Volume %= Vol%(readfromtube) X 760 mm Hg
Bare. Press. rom Hg

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

7. PRECISION

7.1 The following criteria should he peed for judging the
acceptability of hydrogen sulfide or carbon dioxide concen
tration when determined using a"length of stain!' detector tube,
(96% confidence limit)

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

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

p;,ecision of results. The effect of temperature is usually negli
gible; however, the barometric pressure becomessignificant at
altitudes above 2,000'. Correction for barometric pressure is
done as follows:

Carr. H,B/CO, Cone. = Beale reading X Spe.oified Stroke•.
_ Actpij)Btrok~s

6.1.6 Record temperature of gas flowing through gassample
container and barometric pressure to provide dataforgasvolume
corrections if required.

SOUflCE VA LVE A

CONTROL VALVE 8

• PLASTIC OR GUM AUB8ER
CONNECTING ToeiNG

least 50% of the tube lengtb. Consider multiple strokes and/or a
lower range tube to achieve thislength of stain.

6.1.2 Break off tips and insert outlet end of tube snuglyinto
the pump head. Temperature of tube must remain in the a~ 40°C
range throughout the test period.

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

Note 4--Gas samplecontainer mustbecompletelypurged ofairand with
controlvalve (ValueB) adjusted tomaintain a posidoe{lowofgas leauing
the tube access an.d vent(Vent C) for 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.

5.1.6. 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 canbe made between scale readings. If the number
of strokes used is different from the number specified by the
manufacturer for a particular concentration, a correctionmust be
made as follows:

7,1,3 Accuracy-The expected error in measurementofthe
two commercial tubes (Drager & Gaetecl based on all of Work
Group studies is as follows:

PUMP

rues ACCESS AND

m"" O-f
GAS SAMPLING

CONTAINER

FIG. i-Sampling munlfold to be used wlth H2S and C02
detector tubes.

H,S
H,S
co,

Tuba
Modal

Drager
Drager
Drager
Orager
Oragl)[
Drager
Drager
Gaslee
Gastec
eastec
eastec
Gastec
aestec
Gaslec

3 -120 ppmv
0,06 - 5 vol 0/0
0,25 -10 vel %

Mnn
l,IUI

30 ± 1
455 ± 33
057 ± 0.1
4,62 ± 0.4
0.27 ± 0,02
5.07 ± 0.2
9.31 ± 0.8

32 ± 1
460 ± 10
0.56 ± 0.04
5,26 ± 0.3
0.24 ± 0.04
4.76 ± 0.2
9.61 ±Q,4

12% 01 amount found
7% oiamoont found
6% of amount found
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Note 6-Precisior.. limits sMwn above were obtained from ,~aw data
generated by 10 to13 laboratories involved in cooperative testing of eight

-'__, separate samples,-ComputatioM·;mthe raw datawere made using ASTM
Bulletin RR D·2·1 00 7, IIManual on DeterminingPrecision Data forASTM
Methods on Petroleum Products and Lubricants. " The cooperodoe tests
wen~ completed prior to finalizing the method mrite-up,

Note6-Cooperatiue test results indicate amajor'sDUrCfJ oferror tobein
the uarianee in responsefromlotnumbertolotnumberoftubes as supplied
by the manufacturer. The fidelity of a giuen lot number of tubes can be

verified by calibrating one or more tubes using a gas with a known l"
concmtration of hydrogen sulfide orcarbon dioxide. The cooperatiue test
results are shown in·Tables1,11and·ill,-

Note 7-Pre~isian data onhigh levels of hydrogen sulfide andcarbon
dioxide were obtained fromraw datagenerated bysix laboratories in the
cooperative testing olsi;( blends ofknownconcentration. Allsix laboratories
used identical tr;Lbe lotnum.bers for testing. Thecooperative test results are
shown in. Table Iv.

TABLE I
Longth of Stain Method for Determination of H2S In Natural Gas

Reproducibility of Laboralorl••

Sampl•• Mean/Laboralory

Lab Fli all Lab Aiall La; PlrmIlU,,' ,Eo".pan . Eonpan Ai all Ai all
9 '1m i8 ppin Yub':'41 ppin 88 jpm 18p;m 35 ppm S3 ppm

LabA .. " .. "."" """. 100 54 ' 91 .15 29 95
LabB ...... "." ...... ". - 101 42 69 , 13 28
LabC ...... " ... "... "." 11 118 53 31 93
LabE ...... "."'.; ... ,,,. 9 47 ' 04, 14
Lab F... " .. ". ", .... " .. 9 98 48 14
LabG ...... " ..... "" ... 43 79 21 29 93
Lab I. ....... ,. " .... "". 10 110 45 28
LaaJ"." ..... " ...... ". 9 91 43 06 10 29 100
labK ...... "" .... "" .. 9 95 39 80 12
Lab P........ " " .... " ... 7 98 86 9 36 101

• labS .".;.; ......... "". 30 93
Na. al lab' Participating ... 7 8 9 7 8 6 6 ('
ppm H,S Mean .. " ......... 9 101 46 85 13.5 30 96
% Error .. "." ........ " . 0 3.1 4.5 3.4 25 14 3.2
Std. Deviation. " " ...... .. 1.2 8.7 5 .~.4 3.6 3 3.7
Probable Error of Mean .• ,., .. .31 2.06 1.13 1.12 .87 .76 1.02
Probable- Error. , "; , .••••.•... .81 5..83 3.38 2.96 2.5 2.2 2.50
Std. Devlallon from Mean ...... .46 3.05 1.7 1.56 1.2 1.2 1.51
Std. Devlallon for 95'10

Confidence Laval. .•....••. 1.1 7.2 3.8 4.07 3.0 2.5 3.9

TABLE II
GPASUlfur Analysis Wcrk Grcup H,S pata, May 't t-June 7, '1976

o (Standard Deviation for 95% Conlldence Unit)
" Precision rellects repeatability of CdSO. method ",cording to GPA Standard 2265.
+ H,S concentration was apparently continuously Increasing during 4·5 hour period of CdSO. gas sampling. Determlnallons by detector tubes.

occurred near end of CdSO. method sampling and Inslrumental dolorm!na!!ons oven later,•

Gil Smc.
Ecospan., , .•... , , .. , ,
Ecospan ..
Parmeatlon Tubes ..
Field Bas ..
Field Bas ..
Shamburger lake Plant Inlet ..•..........
Stln·Lalaral = 2 .
Sun M. T. Cole = 21 ..

18
88
44
9±1"

98±8"
35±3'

221±15
93±7

'Ai Emr
22%
6%
5%

11%
5%

11 %
2%\
9%

Explrlm.nlllu,It-D.II,tor Tub"

Mo. D.llrml"tlo.. PPM H,S IAnl
3B 14±5 0= 1.4
3B B3±B 0 ~ 2.2
73 46±8 0- 1.6
83 10±3 0 - 0.55
73 103±13 0=2.53

124 31±4 0= 0.79
35 226±13 0-4,75
39 101±6 0 = 2.2

('





TABLE III
- -Detector Tube H,S Measurements by TubaLot Number. - Juner-a, 1976

Drwr 5/b GhZ9aOI 5-50 "m RUI' Am,••

Lol No" " , " " " " , " " " " 157091 1050184 1050185 1050186 1056371 10521 01 255761
No. Measurements." , . 5 8 4 12 3 4 3 39
PPM H,S , " " 32±1 30±1 29±1 29±2 28±0 29±1 31±1 30±1
% Error.,.,.,., ... ......... 9% 14% 17% 17% 20% 17% 11% 17%

6111" HL 0-50 ppm Ringe AYiTII.

Lot No" '" " '"'''' " " '" , 51215 30710 30912 40113 40809 60116 50217 50913
No. Measurements ..... , >< •• , • 19 13 6 9 6 4 4 4 65
PPM H,S'" , ' " ",." " "" 30±2 26±2 36±1 36±1 36±1 26±1 27±1 30±1 32±1
%Error ...........•.... , ... 14% 20% 9% 3% 3% 20% 23% 14% 9%

A.ld Gil Souret

Shamburger lake Plant Inlet-35 PPM

TABLE IV

GPA Analysts Work Group Data, July 29,1985

H,S H,S H,S GO, GO, GO,

81end No, 2 3 2 3

Nominal Blended Value 0,05 0,50 5,0 0,25 5,0 10,0
IVol%)

ubOrtlory ppm Vol % Vol % Vol % Vol % Vol %
---

A 460 0,585 5,27 0237 4.73 9.76
8 472 0,683 5,35 0,248 4.62 9.75
D 446 0,542 5,63 0,250 4,63 6,98
E 456 0,552 4.76 0.230 4,67 9,93
F 473 0.620 4.67 0,250 5,22 9,45
G 437 0,540 4,30 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' 0,250" 4,99" 10,00"

Repealabilily# OT 18 0,03 0,16 0,01 0,05 0,32

Reproducibilily## OT 30 0.05 0,36 0,03 0,21 0.34

Heoeatabllltye GT 11 0.07 016 0,01 0,06 0,14

Reproducibllity## GT 14 0,07 0,38 0,01 0.13 0,44

Measured hy lodometric Titration •Measured by Gas Chromatography
;; Precision within Laboratories
;;;; Precision between Laboratories




