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1. RESPONSES TO THE NMED

1. ENGINES
The NMED requested the following information regarding the three Clark 2SLB engines (Units 12, 13, and 14)
installed at the Chaco Gas Plant.

a. Please provide a more thorough Selective Catalytic Control (SCR) evaluation. Include

documentation of the spacing evaluation on SCR equipment and verify how that makes it
impossible to install at the site. Are there other possible installation designs and what would the
potential emissions reductions be? If there are other restrictions or problems with potential SCR
installation, please provide documentation.
Response: Enterprise received information from CECO-Peerless (Natalie Boone) on October
17, 2019, which stated that an area of approximately 40' by 20' is required for an SCR unit.
This correspondence is included in Appendix B. The size estimate was not specific to a
specific configuration of an SCR, but rather was a generic conservative estimate for any SCR
unit. As mentioned in our original report, space at the Chaco Gas Plant is restricted. We have
included an aerial image of the facility in Appendix A with measurement overlays to
demonstrate that the limited space precludes the option of installing SCR.

b. Please verify and provide documentation that control systems have not yet been developed for SCR

controls that can handle variable load engines. This appears to be one main reason that SCR has not
been implemented on 2SLB internal combustion engines in oil and gas midstream operations.

Response: Per our initial submission, AP-42 Section 3.2 is referenced to support this claim.
Section 3.2.4.2 states the following: “SCR is most suitable for lean-burn engines operated at
constant loads, and can achieve efficiencies as high as 90 percent. For engines which typically
operate at variable loads, such as engines on gas transmission pipelines, an SCR system may not
function effectively, causing either periods of ammonia slip or insufficient ammonia to gain the
reductions needed.”1

c. Consider Good Combustion Practices (GCP) and the routine maintenance as controls and provide the
details how both would be achieved including a maintenance schedule and procedures.

Response: As stated in our original submittal, Good Combustion Practices (GCP) are currently
implemented at the Chaco Gas Plant. The following routine maintenance and monitoring are
conducted on the Clark engines: Engine oil is sampled monthly, internal inspections are
conducted annually, emissions testing is conducted annually, and the engines’ turbochargers are
replaced every 5 years. The following maintenance kits are replaced in a cycle; one kit is replaced
every 2,000 hours of operation:
Kit A – The following parts are replaced: Ignition wiring, spark plugs and wires, primary and
secondary coils, and inlet filters.

1

AP-42 Section 3.2.4.2 Natural Gas-fired Reciprocating Engines, Control Technologies, Control Techniques for Lean-burn
Reciprocating Engines, Selective Catalytic Reduction.
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Kit B – Air filters are replaced.
Kit C – Engine speed sensors, wiring, and cables are replaced. Yard valve, waste gate, and jacket
water valve positionings are checked and corrected.
Kit D – Air filters, thermocouples, and thermocouple wiring are replaced.
For each of the kits, the transmitter calibration is checked; Thermocouple, pressure level. and
vibration function are tested; yard valve positioning, waste gate positioning, and jacket water
valve positioning are checked.

d. Consider and include a discussion on the feasibility and cost of technology that limits engine

capacity to reduce NOX emissions. Also evaluate limitations on engine operating hours or shutting
down engines that are no longer needed to reduce emissions.

Response: Enterprise cannot commit to decreasing engine capacity as the facility must meet
contractual demands. Additionally, it is important to retain the flexibility to operate at maximum
capacity to facilitate the transfer of gas from upstream facilities and to maintain a stable
infrastructure to handle that demand..

e. Please consider and include a discussion on the feasibility of replacing natural gas-fueled
engines/turbines with commercial electric powered compressors.

Response: 40 CFR 51 Appendix Y, states the following: “We do not consider BART as a
requirement to redesign the source when considering available control alternatives. For example,
where the source subject to BART is a coal-fired electric generator, we do not require the BART
analysis to consider building a natural gas-fired electric turbine although the turbine may be
inherently less polluting on a per unit basis.”2 Replacing the existing combustion engines with
electric powered engines may be feasible; however, numerous engineering evaluations would be
required, and it is anticipated that there would be substantial obstacles in converting these units
to electric.

f. Provide information on the Clean Burn Technology (CBT) used in the base case. Consider and

include a discussion of variations of CBT used to reduce NOX emissions that may be more effective
than the existing package if available. Please include cost and efficiencies in analysis.

Response: Altronic Ignition Control Systems and engine balancing are currently being
implemented on these units. At this time, Enterprise has not identified any other variations of
CBT for the Clark TLA-10 model; if any other variations are identified to be available and feasible
they will be considered.

g. Provide vendor specifications that include the cost information, recommendations, and equipment
specifications for the engine cost control estimates.

Response: As stated above, the engines utilize Altronic Ignition Control Systems and engine
balancing to control NOX emissions. At this time, Enterprise has not identified any other

2

40 CFR 51 Appendix Y: Guidelines for BART Determinations Under the Regional Haze Rule, Section IV.D.1.5.
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variations of CBT for the Clark TLA-10 model; if any other variations are identified to be available
and feasible they will be considered.

h. Provide any electronic spreadsheets used for control technology calculations.
Response: At this time, Enterprise has not identified any other variations of CBT for the Clark
TLA-10 model; if any other variations are identified to be available and feasible they will be
considered.

2. FLARING
The NMED requested the following information regarding the flares installed at the Chaco Gas Plant.

a. Provide a description of each flare, the design and type, and its purpose.
Response: Units 42 and 43 are a staged flare system. Unit 42 is a Zeeco UFA-6-24 candlestick
flare and Unit 43 is a Zeeco four-staged ground level flare. Although they are identified
separately, the units consist of one ground flare. The flare functions as a process flare and an
emergency/upset flare. Under normal operation, the flare has a continuous methane pilot and
purge gas estimated at 200 scf/hr. The flare controls emissions from compressor station vents,
drain valves, and relief valves from the inlet of the plant. In addition, NGL and methanol bullet
tanks, storage tank relief valves, pressure regulator valves, drain valves, and vents associated
with the inlet compression are tied to the flare for safety.
Unit 44 is a flare used as a process flare, a startup, shutdown, and maintenance (SSM) flare, and
an emergency/upset control device for the cryogenic liquids plant. Under normal conditions, the
flare operates on pilot and purge gas with a flow of approximately 200 scf/hr (per
manufacturer’s data), and condenser off-gas from the glycol dehydration unit with a flow of
approximately 300 scf/hr is routed to the flare for destruction. This flare will also serve to
control emissions from the methyldiethanolamine (MDEA) sweetening unit when the thermal
oxidizer is down.

b. Complete a review and include an analysis about how the entire facility and/or source specific

operations can be improved to reduce the frequency of Startup, Shutdown and Maintenance (SSM)
flaring events. If it is not possible to make any improvements to the facility or its processes to
reduce SSM flaring events, then please explain why.
Response: Enterprise does not believe that any control practices or techniques could be
implemented to reduce flaring emissions at this facility. The units have hourly emission rates of
less than 10 pounds per hour and/or 5 tons per year for SO2. As a result, none of these flares are
required to undergo a Four-Factor Analysis for SO2. In regard to NOX, only Flare 44 is over the 10
lb/hr and 5 tons per year threshold; however, its emissions are quite small in regard to impacting
the regional haze at Mesa Verde.
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3. TURBINES
The NMED requested the following information for NO X from Turbine Unit Numbers 35, 36, 37, 17, and 18.

a. Please provide a more thorough SCR evaluation. Include documentation of the spacing evaluation
on SCR equipment and verify how that makes it impossible to install at the site. Are there other
possibilities of installation designs and what would the potential emissions reductions be? If there
are other restrictions or problems with potential SCR installation, please provide documentation.

Response: Enterprise received information from CECO-Peerless (Natalie Boone) on October 17,
2019, which stated that an area of approximately 40' by 20' is required for an SCR unit. This
correspondence is included in Appendix B. The size estimate was not specific to a specific
configuration of an SCR, but rather was a generic conservative estimate for any SCR unit. As
mentioned in our original report, space at the Chaco Gas Plant is restricted. We have included an
aerial image of the facility in Appendix A with measurement overlays to demonstrate that the
limited space precludes the option of installing SCR.
At this time, Enterprise has not fully evaluated engineering concerns associated with the
installation of SCR controls as SCR was determined to be technically infeasible during the
preparation of the initial four-factor report. Since a full engineering study was not conducted to
determine specific design and operating parameters, Enterprise projects that a minimum NO X
control efficiency of 65% could be achieved with the SCR, according to AP-42. 3

b. Provide vendor specifications for the SoLoNOX Dry Low NOX (DLN) combustion technology to
include the guaranteed NOX emission rates used in cost analysis, the cost information,
recommendations, and equipment specifications for the turbine control estimates.

Response: A vendor quote from Solar for the SoLoNOX conversion is attached (sent September
19, 2019). There are two components to the total cost considered: (1) the capital cost of the
SoLoNOX unit (which includes equipment cost from Solar, installation, engineering, and
inspection) and (2) the incremental annual overhaul costs. The incremental annual overhaul
costs are based on hourly overhaul rates for the gas producer and power turbine, which differ for
units that are operating with or without SoLoNOX. This information was provided by Solar on
October 22, 2019. The capital and overhaul costs are amortized with the specified interest rate to
calculate an annualized total capital investment. This information is submitted with this response
in Appendix B.

c. How will upgrading the turbine combustors with SoLoNOX affect the turbine capacities and the
emission rates of NOX and CO?

Response: According to documentation received from Solar on September 19, 2019, the
SoLoNOX unit would reduce the NOX exhaust concentration from 125 ppm to 15 ppm. According,
to AP-42, CO emissions would be increased from the implementation of this control,4 but Solar
has not provided any guidance on the magnitude of the emission increase.

3

AP-42 Section 3.1.4.3 Stationary Gas Turbines, Control Technologies, Catalytic Reduction System.

4

AP-42 Section 3.1.4.2 Stationary Gas Turbines, Control Technologies, Dry Controls.
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d. Provide the statement by the turbine vendor stating why water injection is not technically feasible
for Solar Turbines.

Response: As discussed in Enterprise’s original submission in November 2019, Solar stated on
October 21, 2019 (see Appendix B to this report) that they do not offer water injection on the
Mars 15000 turbine. As mentioned in Enterprise’s November 2019 submission, it may be
possible to install a third-party water-steam injection system on Solar turbines, but such a
modification could void the turbines' warranty should damage to the unit be caused by the thirdparty equipment.

e. Provide more detail of the GCP that have been implemented on the turbines, including routine

inspections, maintenance and training schedules. It is unclear if these practices are fully optimized
or conform to permit conditions alone.

Response: As stated in Enterprise’s original submission, Good Combustion Practices (GCP) are
currently implemented at the Chaco Gas Plant. Regular maintenance activities for the Solar Mars
15000 turbines (Units 35, 36, and 37) include the following: Oil is sampled monthly and emission
testing occurs annually. The following maintenance activities also occur annually: Air filters and
oil filters are replaced, boroscope inspections and a water wash occur, and Solar representatives
perform original equipment manufacturer (OEM) checks and emission testing. Additionally, all
transmitters, levels, pressures, and vibration sensors are tested, and DC rundown tests occur.

f. Please consider and include a discussion on the feasibility of replacing the natural gas-fueled
turbines with commercial electric powered turbines.

Response: 40 CFR 51 Appendix Y, states the following: “We do not consider BART as a
requirement to redesign the source when considering available control alternatives. For example,
where the source subject to BART is a coal-fired electric generator, we do not require the BART
analysis to consider building a natural gas-fired electric turbine although the turbine may be
inherently less polluting on a per unit basis.”5 Replacing the existing turbines with electric
powered motors may be feasible; however, numerous engineering evaluations would be
required, and it is anticipated that there would be substantial obstacles in converting these units
to electric.

g. Provide the electronic spreadsheets used for control technology calculations.
Response: The electronic spreadsheet used to quantify cost effectiveness has been submitted via
email to NMED.

h. Please include a discussion of the following control options to reduce NOX emissions: catalytic

combustion such as a XONONTM developed by Catalytic Combustion Systems, Incorporated (CESI),
lean and staged combustion technology from turbine manufacturers other than Solar, and
complete a four-factor analysis on technically feasible options. That Solar does not manufacturer a
particular control method or turbine combustor is not grounds for eliminating an option for
technical reasons.

5

40 CFR 51 Appendix Y: Guidelines for BART Determinations Under the Regional Haze Rule, Section IV.D.1.5.
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i. XONONTM
Response: XONON is not a post combustion technology. The XONON combustor is completely
contained within the combustion chamber of the turbine. As stated in the US EPA Environmental
Technology Verification report, “The design of each Xonon™ combustor is customized to the
particular turbine model and operating conditions of the application and would typically be
defined through a collaborative effort with the manufacturer of the turbine to integrate the
hardware into the design.”6 Moreover, the Air Pollution Training Institute Manual for
Controlling NOX Formation in Gas Turbines states that, “Both GE and Solar Turbines have
successfully operated on a 7.5 MW and a 10 MW engine using the XONON combustion system.
Both engines demonstrated performance at less-than 2.5 ppmvd at 15% O2, but neither has yet
made them commercially available, and it is not likely that they will.”7

ii. Staged and Lean Combustion
Response: AP-42 Section 3.1.2 provides a technical background on turbine combustion. The
second paragraph of that section describes lean-premixed staged combustion.8 That paragraph
defines lean-premixed staged combustion as a synonym for dry low NOX. SoLoNOX is Solar’s
proprietary dry low NOX combustor, which would be synonymous with this option. If such a
technology were to be implemented, it would not be appropriate to use a third-party vendor for
Solar turbines. The SoLoNOX burners are specifically designed to work effectively with Solar
turbines and have been widely implemented on Solar’s units. While it may be possible to install a
third-party burner on Solar turbines, the performance cannot be guaranteed and, as stated by
Solar in correspondence dated October 21, 2019 (Attachment B), such a modification could void
the turbines’ warranty should damage be caused to the unit by third-party equipment.

6

Environmental Technology Verification Report – NOX Control Technologies: Catalytica Combustion Systems, Inc. Xonon™
Flameless Combustion System, at 2 (December 2000). https://archive.epa.gov/nrmrl/archiveetv/web/pdf/05_vr_xonon.pdf.

7

Air Pollution Training Manual Chapter 7 – Controlling NO X Formation in Gas Turbines. (September 2009).
https://www.apti-learn.net/lms/register/display_document.aspx?dID=39.

8

AP-42 Section 3.1.2 Stationary Gas Turbines, Process Description.
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APPENDIX A: AERIAL MAP WITH SCR DIMENSIONS
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APPENDIX B: VENDOR DOCUMENTATION
REFER TO CONFIDENTIAL BUSINESS INFORMATION (CBI) ATTACHMENT

Enterprise Field Services, LLC | Regional Haze Four-Factor Analysis
Trinity Consultants

1-10

