January 28, 2020

Reference No. 11203434

Kerwin Singleton
New Mexico Environment Department
Air Quality Bureau
525 Camino de los Marquez, Suite 1
Santa Fe, New Mexico 87505
Dear Mr. Singleton:
Re:

Additional Information for Four Factor Analysis
Jal No. 3 Gas Plant
ETC Texas Pipeline, Ltd.

GHD Services, Inc. (GHD) is submitting, on behalf of ETC Texas Pipeline, Ltd., responses to the New
Mexico Environmental Department (NMED) request for additional information dated December 23, 2019
regarding the four-factor analysis completed for the Jal No. 3 Gas Plant. These responses correspond to
the NMED Regional Haze Second Planning Period Progress Analysis under the Clean Air Act (CAA) and
Regional Haze Rule (40 CFR §51.300 to 51.309).
If you have questions or comments, please contact me at 720-974-0937 or Carolyn Blackaller at 817-3029766.
Sincerely,
GHD

Sergio Guerra
Project Manager
sg/aw/3
Encl.

Responses to NMED Request for Additional Information for Four-Factor Analysis

cc:

Carolyn Blackaller – Energy Transfer

GHD
14998 West 6th Avenue Suite 800 Golden Colorado 80401 USA
T 720 974 0935 F 720 974 0936 W www.ghd.com

Responses to NMED Additional Information Request Dated December 23, 2019
Four Factor Analysis
Jal No. 3 Gas Plant
ETC Texas Pipeline LTD
Attachments Index
Attachment A – Updated Electronic Cost Analysis Spreadsheet
Attachment B – Jal 3 GP Root Cause Analysis for Flaring (July 2019)
Attachment C – Flare Emission Calculations and Supporting Information
Attachment D – NMED Alternative Control Options Presentation (October 2019)
Attachment E – Selected Pages from Chapter 2 SCR, EPA Cost Control Manual (updated June 2019)
Attachment F – NMED Additional Information Request Letter Dated December 23, 2019
1. Please provide the electronic spreadsheets used to determine the costs of control technologies for all
sources subject to the four‐factor analysis.
Please see attached electronic spreadsheet (Attachment A). The NOx emission factor for engines 4A and
5A has been updated from 1 g/bhp‐hr to 2 g/bhp‐hr as described in the 4.b. response below.
2. Two Sour Gas Amine Sweetening Units, Existing and New
a. Consider and discuss if there are more efficient sulfur recovery units (SRUs) that can replace the
existing SRU at the facility, such as LO‐CAT sulfur recovery technology. If technically feasible, complete
and submit a four‐factor analysis.
On January 6, 2020, GHD contacted Merichem, the exclusive manufacturer of LO‐CAT systems, and their
technical director, Bob Hawley, reported that based on the 150 MMSCFD of acid gas at 18% H2S and 80%
CO2 at the Jal 3 GP, the facility generates about 1,016 long tons of sulfur per day. He said Merichem
designs LO‐CAT systems only for facilities generating 0.5 to 20 LTPD, so this option is not feasible for the
Jal 3 GP.
b. Include a discussion on the technical feasibility for redundant compression for the acid gas injection
(AGI) system to reduce emissions from the two amine units’ alternative controls, flare 9F and
SRU/thermal oxidizer unit 9S. If technically feasible, include a four‐factor analysis.
The Jal 3 GP has two electric AGI system compressors, AGI‐1 & 2. If one compressor goes down, then the
other is available as a backup. However, sometimes both AGIs get overloaded at the same time and that
is when the acid gas is routed to the treatment flare (Unit 9F). The estimated cost of AGI‐3 according to
NOV communications with NMED is $6,905,916 (page 12 of Attachment B). Based on operational
information from the site, the addition of an AGI‐3 would not reduce SO2 emissions from Unit 9S.
3. Flaring: Please provide the following information for the flare Units at the Jal No. 3 Gas Plant, 9F
Startup, Shutdown & Maintenance (SSM) (SO2) and 10F Inlet SSM (NOX and SO2).
a. Provide a description of each flare and the design and type.
Attached are the flare emission calculations and supporting information (Attachment C). Flare
make/models and permitted capacities are included in Table 3.1 in the original Four Factor Analysis
Report dated October 30, 2019, which is included below:

Table Error! No text of specified style in document..1
GP Flares and Thermal Oxidizer Units
Unit No.

Make/Model

9S
8F
9F
10F
Flare 9F
SSM
Flare 10F
SSM
SSM-Inlet
(Flare
10F)

Summary of Jal 3

Entec Thermal Oxidizer
John Zink Gas Plant Flare
John Zink Treatment Flare
John Zink Inlet Flare
John Zink Treatment Flare

Permitted
Capacity
8 MMBtu/hr
10 MMcfd
2.9 MMcfd
75 MMcfd
2.9 MMcfd

NOx PTE per
unit (lb/hr)
3.500
0.050
0.250
0.080
2.010

SO2 PTE per
unit (lb/hr)
275.3
0.0075
0.029
0.011
3820.86

John Zink Inlet Flare

75 MMcfd

430.00

2773.21

John Zink Inlet Flare

75 MMcfd

0.660

2.90

b. List and describe the reasons that trigger each type of flaring event. This is to identify and clarify the
causes to help find potential solutions to reduce flaring emissions.
The Jal 3 GP submitted a Root Cause Analysis to NMED dated July 23, 2019 describing the reasons that
trigger flaring events. One main cause for excess emission events is inadequate liquid drainage. Reasons
discussed in the submittal are:
1) Scrubber dump valve port too small
2) Drain lines too small
3) Float switch controlling liquid dumping set too high
4) Low levels of liquid present in line not draining properly
A few other causes are the SRU going down due to flame failure or low suction/low acid gas pressure and
valve malfunctions or high suction pressure on the AGI compressors. Additional information about
causes of emission events is included in the Root Cause Analysis report attached to this email
(Attachment B).
c. 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 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.
According to previous permit applications for the facility, “SSM emissions occur at the Plant’s flares (Unit
9F and 10F) and are the result of SSM activities or malfunction events from the engines, processing units,
and other equipment. Routine blowdowns from equipment related to this project will be captured and
routed back to the plant’s inlet suction with only a small amount of gas being routed to the plant’s inlet
flare (Unit 10F). The calculations for the compressor engine blowdowns are based on engineering
estimate of 2.16 Mscf of gas being routed to the inlet flare per blow down event and 48 total blowdowns
per year. These estimates are for routine blowdowns only and do not include upset emissions which will
be reported separately to NMED.”
Additionally, Jal 3 GP has taken extensive actions in response to NOVs issued by NMED regarding SSM
flaring. Flare malfunctions are the primary cause of the frequency of SSM flaring events. Specific causes
are inadequate liquid drainage, the SRU going down due to flame failure or low suction/low acid gas
pressure, and valve malfunctions or high suction pressure on the AGI compressors. Additional
information about causes of emission events is included in the Root Cause Analysis report attached
(Attachment B).

d. Provide a description of the inlet scrubbers used to remove H2S in the inlet gas. What happens to the
H2S that is removed at the inlet? Is this a similar technology to sulfur absorbent technology used to
remove sulfur from pipelines and auxiliary equipment or a different technology?
Before the inlet gas is compressed to the amine sweetening units for removal of acid gas, the gas passes
through inlet scrubbers which remove liquids that contain H2S. The liquids from the low pressure inlet
line go to waste water, gun barrel, and scrubber oil tanks (emissions controlled by the VRU). The liquids
from the high pressure inlet line go through compression liquid phase separators and then the
condensate goes to storage tanks and trucked out or to the same tanks as mentioned above and trucked
out.
Inlet scrubbers and other upstream scrubbers were mentioned in the four factor analysis to demonstrate
that there is already extensive upstream processing equipment at the facility removing traces of H2S. The
inlet scrubbers are not a sulfur absorbent technology but inherent equipment in gas processing plants.
e. Include a discussion of any potential alternative control options or operational changes that could
reduce flaring NOX and/or SO2 emissions, including but not limited to:
i. infrastructure that allows re‐routing or recirculating the gas within the facility or outside of the facility
until an SSM event is over;
The facility does not have the capacity to recirculate gas. As the facility permits indicate, routine
blowdowns from equipment are captured and routed back to the plant’s inlet suction with only a small
amount of gas being routed to the plant’s inlet flare (Unit 10F). Please see discussion in 3.b. and 3.c.
above demonstrating efforts by Jal 3 GP operations to implement projects to reduce flaring emissions.
ii. sulfur absorbent technology used to remove sulfur from pipelines and other auxiliary equipment to
reduce inlet or plant flaring SO2 emissions;
This technology has not been considered for the facility. Please see discussion in 3.b. and 3.c. above
demonstrating efforts by Jal 3 GP operations to implement projects to reduce flaring emissions.
iii. Gas Capture Plans with facilities located downstream and upstream similar to those required for
producers to better synchronize upstream and downstream services with Jal No. 3 Gas Plant;
Gas Capture Plans have not been considered for the facility. There is not sufficient data to inform
appropriate numerical percent capture and additional technical information is needed for
implementation (Attachment D). Also please see discussion in 3.b. and 3.c. above demonstrating efforts
by Jal 3 GP operations to implement projects to reduce flaring emissions.
iv. use of remote capture equipment; and
This technology has not been considered for the facility. Based on information provided by NMED
(Attachment D), remote capture equipment includes mobile NGL, CNG, and LNG equipment to truck
molecules in the absence of pipeline, stranded gas used for power generation, and gas‐fired power
generation with other technologies in early stages. North Dakota also has examined this option and
found that remote capture equipment can be economically challenging, cause spacing constraints on
site, and create additional truck traffic. Please see discussion in 3.b. and 3.c. above demonstrating efforts
by Jal 3 GP operations to implement projects to reduce flaring emissions.
v. better infrastructure planning and changes to existing infrastructure that connects the downstream
and upstream operations to ensure that there is adequate processing capacity to move produced gas to
market.
Infrastructure planning and changes have not been considered for the facility.

Based on information provided by NMED (Attachment D), the flare data available is not sufficient to
implement facility‐wide infrastructure improvements. Also please see discussion in 3.b. and 3.c. above
demonstrating efforts by Jal 3 GP operations to implement projects to reduce flaring emissions.
f. For any technically feasible solutions, complete and submit a four‐factor analysis. For additional
information regarding potential alternative controls to flaring see the New Mexico Methane Strategy
website.
The New Mexico Methane Strategy report presents the following technology alternatives for controlling
methane emissions:
1) Replace or retrofit high bleed pneumatic controllers
2) Replace natural gas with air to actuate pneumatic devices air on newly constructed oil wells
3) Route gas from pump back to a process or control
4) Electrical alternatives including solar powered
These technologies have either already been discussed in this response or are not practical for reducing
NOx and SO2 emissions at midstream facilities such as the Jal 3 GP.

4. Engines: Please provide the following information for engine unit numbers 4A and 5A that were
evaluated in the factor‐factor analysis for NOX.
a. Please verify and provide documentation that control systems have not yet been developed for
selective catalytic reduction (SCR) controls that can handle variable load engines. This appears to be one
main reason that SCR has not been implemented on two‐stroke lean burn (2SLB) internal combustion
engines in oil and gas midstream operations.
SCR technology was developed for combustion equipment and has been implemented on boilers which
generally have lower emissions than compressor engines. Based on the INGAA source referenced in the
Four Factor Analysis, SCR technology has been universally determined as not practical for engines due to
the unreasonable cost of retrofitting (more expensive than a new installation) and the burdensome
effort required to handle the hazardous materials involved (INGAA, Availability and Limitations of NOx
Emission Control Resources, 2014). This includes the generation, capturing, disposal of, and replacing of
catalytic reagents. Our understanding is that for these reasons and based on the information provided in
Sections 2.3.3 and 2.3.4 of the Four‐Factor Analysis dated October 30, 2019, SCR control systems are not
a practical control measure for the compressor engines at this facility.
Chapter 2 of the EPA SCR cost manual (updated June 2019) (Attachment E) supports the information
above. The only example provided for SCR technology used on a RICE engine occurred in 1994 on a new
1,800 hp diesel‐fired engine but not on a natural gas engine. All other examples of SCR applications were
for other types of combustion equipment often in industries other than oil & gas.
b. The 2007 vendor quote provided for a previous installation of the low emissions controls (LEC),
specifically CleanBurntm technology designed for Cooper Bessemer engines, specifies a NOX emission level
of 2 grams NOX per brake horsepower‐hour (g/bhp‐hr.). The four‐factor analysis proposes 1 g/bhp‐hr.
NOX emission rate. What is the basis of the 1 g/bhp‐hr. rate and how would the LEC specifications change
to achieve it?
1 g/bhp‐hr is the NOx emission factor according to Subpart JJJJ. The basis is that it provides a lower,
more conservative cost per ton of NOx removed than the manufacturer emission factor. Since these
engines are not subject to JJJJ requirements based on their manufacturing date, the NOx emission rate in
our calculations has been updated to match the Clean Burn technology emission factor of 2 g/bhp‐hr,
which slightly raises the costs per ton of NOx removed. The calculation spreadsheet is included in
Attachment A.

c. Please consider and include a discussion on the feasibility of replacing natural gas fueled engines with
commercial electric powered compressors.
Energy Transfer estimated the cost of a 4500 hp electric engine to replace each existing natural gas fired
one at $6,512,932.09. This conservative cost estimate was adjusted for lower hp from the engines at the
site and an estimated O&M cost were used to calculate a cost per ton value in the attached spreadsheet
(Attachment A).
d. 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.
Energy Transfer performs regular inspection and maintenance activities for the equipment on site.
Maintenance schedule and procedures and the associated tracking, monitoring, testing, and
recordkeeping are required in the facility operating permit and submitted to NMED in Semi‐Annual
Reports.

Attachment A
Electronic Spreadsheet Provided Separately

Attachment B

via FedEx
July 23, 2019
Ms. Shannon Duran, Enforcement Manager
Air Quality Bureau
New Mexico Environment Department
525 Camino de los Marquez, Suite 1
Santa Fe, NM 87505

RE:

Root Cause Analysis and Corrective Action Analysis – NMAC 20.2.7.114
Jal #3 Gas Plant
ETC Texas Pipeline, Ltd.
AI #569

Dear Ms. Duran,
In accordance with NMAC 20.2.7.114, ETC Texas Pipeline, Ltd. (Energy Transfer) hereby
submits a root cause and corrective action analysis for the Jal 3 facility for excess emission events
(EER) beginning February 23, 2019 and ending May 23, 2019, based on the EER final report submittal
date to the Air Quality Bureau Compliance Reporting system (AQBCR). There were 97 final EERs
submitted to the AQBCR during this timeframe. Energy Transfer has grouped these events into similar
units and causal factors to avoid redundancy. The root cause analysis method used for all event was
“Events and Causal Factor Analysis”. This method was chosen because it assists the verification of
causal chains and event sequences, provides a structure for integrating investigation findings, and
assists communication between involved parties both during and on completion of each investigation.
The following 21 EERs were caused by high liquid scrubber levels in the C-Plant. The liquids
causing this issue originate from the inlet gas stream (from the field) and from rich gas condensing
back down into the compressors after processing from the slug catcher. The C-Plant is made up of
four inlet gas compressors: C-1, C-2, C-3, and C-4. A gas scrubber removes traces of liquids from the
inlet gas stream to protect downstream equipment from damage and failure. If these liquids are not
adequately drained, inlet compression can fail, causing the excess gas to go to flare. Energy Transfer
has identified four causes for the inadequate drainage:
1. The scrubber dump valve’s port is sized too small. The port was sized at 3/8-inch. Energy
Transfer determined that increasing the port to 1/2-inch, which will increase the available area for
liquids to flow through the pipe by approximately 175%, will better allow liquid dumping to the drain.

ETC Texas Pipeline, Ltd

|

600 N. Marienfeld Street, Ste. 700

|

Midland, Texas 79701

|

(817) 302-9870

|

(812) 302-9751 (fax)

This was completed on the four C-units on July 1, 2019. It cost approximately $12,000.00 to complete
this project.
2. The dump valves currently dump into a 1-inch drain line, which is sometimes not large
enough to accommodate the liquids. Energy Transfer determined that replacing this line with a 2-inch
line will increase the available area for liquids to flow through the pipe by approximately 400% and
will allow better liquid drainage. This project, however, may not be needed, as determined by Energy
Transfer, because Operations inspected the dump valves and check valves on each unit. Restricted
orifices were found in the outlet connections and the check valves were discovered to be in poor
condition. Energy Transfer moved these orifices and replaced the check valves and the operation of
these units improved significantly. If Energy Transfer determines that the 2-inch line increase is
necessary, the estimated cost will be $190,000.00.
3. The float switch, which sends a signal to the pump that controls the liquid dumping, is set
too high, therefore the liquids are being dumped too late and are inundating the system. Energy
Transfer determined that a contractor will be necessary to assist with lowering this set-point to allow
liquids to dump sooner and to avoid liquids from overwhelming the system. This is expected to be
completed by August 1, 2019 and cost approximately $3,600.00.
4. There are low levels present in the line where liquids are accumulating and not being
pushed through to effectively drain. Energy Transfer determined that blow cases may need to be
installed on these low points so that if liquids become trapped, the blow cases will be capable of
pushing the liquids through. This project is currently being evaluated to decide if the blow cases will
still be needed based on the positive results from paragraph #2 in this section. If Energy Transfer
determines that the blow cases will be necessary, the project is estimated to cost $761,000.00.

Activity #

0005690218201901

0005690218201902

Failure
Point

Failure
Point
Description

C2

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

Event
Start
Date

2/17/2019

2/17/2019

Event
Start
Time

6:00

7:00

Event
End Date

2/17/2019

2/17/2019

Event
End
Time

7:00

13:00

Final EER
Submitted

Cause of Event

2/27/2019

On February 16, 2019 the
Jal #3 Gas Plant flared
inlet gas volumes due to
Units C2 and C3 going
down on high 2nd-stage
scrubber levels.

2/27/2019

On February 17, 2019 the
Jal #3 Gas Plant flared
inlet gas volumes due to
Units C2 and C3 going
down on high 2nd-stage
scrubber levels.

0005690219201901

0005690225201901

0005690227201901

0005690304201903

0005690304201904

0005690308201901

C2

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

C3

Caterpillar
G3612
Compressor
Engine

C3

Caterpillar
G3612
Compressor
Engine

C3

Caterpillar
G3612
Compressor
Engine

2/18/2019

2/22/2019

2/26/2019

3/2/2019

3/3/2019

3/9/2019

7:00

9:00

11:40

18:00

15:50

17:00

2/18/2019

2/23/2019

2/26/2019

3/2/2019

3/3/2019

3/10/2019

12:00

12:00

11:45

21:34

16:00

13:00

3/4/2019

On February 18, 2019 the
Jal #3 Gas Plant flared
inlet gas volumes due to
Unit C2 going down on
high 2nd-stage scrubber
levels.

3/7/2019

On February 22 and
continuing in February 23,
2019 the Jal #3 Gas Plant
flared inlet gas volumes
several times. On
2/22/2019, Unit C2 went
down due to high 2ndstage scrubber levels and
Unit C3 went down due to
high 3rd-stage scrubber
levels. Additionally, due
to EPNG (El Paso Natural
Gas) maintenance in the
field, high field gas
pressure caused inlet gas
to flare. This continued
into 2/23/2019. On
2/23/2019, Unit C3 went
down due to high 3rdstage scrubber levels.

3/8/2019

On February 26, 2019 the
Jal #3 Gas Plant flared
inlet gas volumes due to
Unit C2 going down on
high 4th-stage scrubber
levels.

3/14/2019

On March 2, 2019 the Jal
#3 Gas Plant flared inlet
gas volumes twice due to
Unit C3 going down on
high 3rd-stage scrubber
levels.

3/14/2019

On March 3, 2019 the Jal
#3 Gas Plant flared inlet
gas volumes due to Unit
C3 going down on high
3rd-stage scrubber levels.

3/21/2019

On March 9th and
continuing into March 10,
2019 the Jal #3 Gas Plant
flared inlet gas volumes
due to Unit C3 going
down on high 3rd-stage
scrubber levels several
times.

0005690313201901

0005690318201902

0005690328201901

0005690403201901

0005690405201901

0005690408201903

C3

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

C4

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

3/12/2019

3/16/2019

3/27/2019

4/2/2019

4/4/2019

4/7/2019

10:00

3:00

12:00

21:02

12:00

2:20

3/12/2019

3/16/2019

3/27/2019

4/2/2019

4/4/2019

4/7/2019

19:00

7:00

16:00

23:40

19:00

2:44

3/25/2019

On March 12, 2019 the Jal
#3 Gas Plant flared inlet
gas volumes several times
due to Unit C3 going
down on high 3rd-stage
scrubber levels.

3/28/2019

On March 16, 2019 the Jal
#3 Gas Plant flared inlet
gas volumes due to Units
C2, C3, and C4 going
down on high inlet
scrubber levels.

4/4/2019

On March 27, 2019 the Jal
#3 Gas Plant flared
residue gas volumes due
to Unit C4 going down on
high 3rd-stage scrubber
levels.

4/16/2019

On April 2, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to Unit C2
going down on 4th-stage
scrubber levels.

4/17/2019

On April 4, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to Units C2,
C3, and C4 going down on
high scrubber levels.

4/17/2019

On April 7, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to Unit C2
going down on high 2ndstage scrubber levels.

0005690408201904

0005690409201901

0005690415201903

C4

C4

C2

Caterpillar
G3612
Compressor
Engine

Caterpillar
G3612
Compressor
Engine

Caterpillar
G3612
Compressor
Engine

4/8/2019

4/8/2019

4/13/2019

0:25

22:00

8:00

4/8/2019

4/9/2019

4/13/2019

1:15

3:00

21:00

4/22/2019

On April 8, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to Units C3
and C4 going down on
high scrubber levels.

4/22/2019

On April 8 and continuing
into April 9, 2019 the Jal
#3 Gas Plant flared inlet
gas volumes due to Units
C4 and C2 going down
several times because of
high 4th-stage scrubber
levels.

4/25/2019

On April 13, 2019 the Jal
#3 Gas Plant flared inlet
gas volumes due to Units
C2, C3, and C4 going
down because of high
liquid levels in the
scrubbers.

0005690419201901

0005690422201901

0005690423201901

0005690513201904

C2

Caterpillar
G3612
Compressor
Engine

C3

Caterpillar
G3612
Compressor
Engine

C4

Caterpillar
G3612
Compressor
Engine

C1

Caterpillar
G3612

4/18/2019

4/19/2019

4/22/2019

5/11/2019

10:00

7:00

9:51

13:00

4/19/2019

4/19/2019

4/22/2019

5/12/2019

1:00

14:00

10:20

14:00

5/2/2019

On April 18th and
continuing into April 19,
2019 the Jal #3 Gas Plant
flared inlet gas volumes
due to Units C1, C2, C3,
and C4 going down twice
because of high scrubber
levels.

5/2/2019

On April 19, 2019 the Jal
#3 Gas Plant flared inlet
gas volumes due to Unit
C3 going down on high
scrubber levels.

5/6/2019

On April 22, 2019 the Jal
#3 Gas Plant flared inlet
gas volumes due to Unit
C4 going down on high
4th-stage scrubber levels.

5/22/2019

On May 11th and
continuing into May 12,
2019 the Jal #3 Gas Plant
flared inlet gas volumes
several times due to the
C-Plant, Unit #s C1, C2,
C3, and C4, going down
because of liquids in the
line causing high scrubber
levels.

The following 10 EERs were caused by the Sulfur Recovery Unit (SRU) going down because of flame
failure. Energy Transfer has determined that flame failure is caused by fuel and air delivery issues to
the unit and dirty fire eyes.
A 2:1 ratio of air to acid gas is necessary to flow through an SRU’s combustion chamber to run
the unit. There are three air blowers to facilitate the air flow. If one of these blowers goes down, then
the ratio becomes unbalanced and the SRU will shut down. Energy Transfer has determined that the
installation of automatic regulators will alleviate the fragility of the air to acid gas ratio of the SRU
combustion chamber. Energy Transfer is in the process of ordering the necessary parts, which cost
approximately $15,000.00, to complete this installation.

Activity #

0005690307201901

0005690318201901

0005690411201901

0005690412201901

0005690415201901

0005690415201902

Failure
Point

Failure
Point
Description

9S

SRU w/Tail
Gas
Incinerator

9S

SRU w/Tail
Gas
Incinerator

9S

SRU w/
Thermal
Oxidizer

9S

SRU w/
Thermal
Oxidizer

9S

SRU w/
Thermal
Oxidizer

9S

SRU w/
Thermal
Oxidizer

Event Start
Date

3/6/2019

3/15/2019

4/10/2019

4/11/2019

4/12/2019

4/13/2019

Event
Start
Time

8:00

21:00

14:35

19:35

19:50

7:00

Event End
Date

3/6/2019

3/15/2019

4/10/2019

4/11/2019

4/12/2019

4/13/2019

Event
End
Time

13:00

22:00

23:50

19:50

20:05

23:00

Final EER
Submitted

Cause of Event

3/20/2019

On March 6, 2019 the
Jal #3 Gas Plant flared
acid gas volumes twice
due to high acid gas
pressure caused by the
the SRU going down on
flame failure due to low
acid gas flow.

3/28/2019

On March 15, 2019 the
Jal #3 Gas Plant flared
acid gas volumes due to
the SRU going down on
flame failure.

4/22/2019

On April 10, 2019 the
Jal #3 Gas Plant flared
acid gas volumes due to
the SRU going down
several times because
of flame failure.

4/22/2019

On April 11, 2019 the
Jal #3 Gas Plant flared
acid gas volumes due to
the SRU going down on
flame failure.

4/25/2019

On April 12, 2019 the
Jal #3 Gas Plant flared
acid gas volumes due to
the SRU going down on
flame failure.

4/25/2019

On April 13, 2019 the
Jal #3 Gas Plant flared
acid gas volumes
several times due to the
SRU going down once
due to low air and twice
due to flame failure.

0005690416201901

9S

SRU w/
Thermal
Oxidizer

0005690417201901

9S

SRU w/
Thermal
Oxidizer

0005690425201901

9S

SRU w/
Thermal
Oxidizer

0005690509201901

9S

SRU w/
Thermal
Oxidizer

4/15/2019

10:00

4/15/2019

23:59

4/29/2019

4/16/2019

20:35

4/16/2019

22:05

4/30/2019

4/24/2019

4:00

4/25/2019

23:59

5/8/2019

5/8/2019

7:20

5/8/2019

7:50

5/21/2019

On April 15, 2019 the
Jal #3 Gas Plant flared
acid gas volumes due to
the SRU going down
twice because of flame
failure, AGI #1 going
down twice on a high
H2S alarm due to a leak,
and AGI #2 going down
on high suction
pressure.
On April 16, 2019 the
Jal #3 Gas Plant flared
acid gas volumes due to
the SRU going down on
flame failure and AGI #1
going down on high
2nd-stage scrubber
levels.
On April 24th and
continuing into April 25,
2019 the Jal #3 Gas
Plant flared acid gas
volumes several times
due to the SRU going
down because of
burner flame failure.
Additionally, on April
24, 2019 the Plant's
boilers went down,
causing the Plant to go
sour. When the Plant
went sour, the EPNG (El
Paso Natural Gas) slamvalve closed and the
SRU went down. When
the SRU went down,
acid gas pressure
increased, which
resulted in flaring.
On May 8, 2019 the Jal
#3 Gas Plant flared acid
gas volumes due to the
SRU going down on low
air pressure and burner
flame failure.

The following 10 EERs were caused by the SRU going down because of low suction/low acid
gas pressure. Low suction occurs when inlet gas is below sufficient volumes, which reduces the
amount of acid gas to the system; essentially, not enough flow. Energy Transfer identified that a
recycle valve between the AGIs and SRU will be necessary to mitigate this issue. Energy Transfer

installed a recycle valve on both of the Acid Gas Injection (AGI) compressors on May 8, 2019 to ensure
steady gas flow between the AGIs and the SRU. The recycle valves maintain a steady suction pressure
to ensure a more reliable process.
Failure
Point

Failure
Point
Description

00056903212019-03

9S

SRU w/Tail
Gas
Incinerator

00056903212019-05

9S

SRU w/Tail
Gas
Incinerator

00056903252019-01

9S

SRU w/Tail
Gas
Incinerator

00056903252019-02

9S

SRU w/Tail
Gas
Incinerator

00056904052019-02

9S

SRU w/
Thermal
Oxidizer

00056904092019-02

9S

00056904242019-01

00056904292019-01

Activity #

Event Start
Date

3/20/2019

3/21/2019

3/22/2019

3/23/2019

Event
Start
Time

Event
End Date

Event
End
Time

Final EER
Submitted

23:37

3/20/2019

23:50

4/2/2019

4:00

3/21/2019

9:00

4/2/2019

18:35

3/22/2019

19:10

4/2/2019

3:31

3/23/2019

3:50

4/2/2019

4/4/2019

12:50

4/4/2019

12:58

4/17/2019

SRU w/
Thermal
Oxidizer

4/8/2019

16:50

4/8/2019

17:05

4/22/2019

9S

SRU w/
Thermal
Oxidizer

4/23/2019

1:00

4/23/2019

22:00

5/6/2019

9S

SRU w/
Thermal
Oxidizer

4/26/2019

7:00

4/27/2019

4:00

5/8/2019

Cause of Event
On March 20, 2019 the Jal
#3 Gas Plant flared acid gas
volumes due to the SRU
and AGI #2 going down.
On March 21, 2019 the Jal
#3 Gas Plant flared acid gas
volumes due to the SRU,
AGI #1 and AGI #2 going
down several times.
On March 22, 2019 the Jal
#3 Gas Plant flared acid gas
volumes due to the SRU
going down.
On March 23, 2019 the Jal
#3 Gas Plant flared acid gas
volumes due to the SRU
and AGI #2 going down.
On April 4, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
going down on low air
pressure.
On April 8, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
going down because of low
acid gas pressure causing a
low incinerator air pressure
shutdown.
On April 23, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
going down because of low
suction pressure and AGI
#2 going down several
times because of low
suction.
On April 26, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
going down on low suction.
AGI #1 had gone down on
hot valves while the Plant
was receiving slugs of acid
gas, therefore the Operator

00056904292019-02

9S

SRU w/
Thermal
Oxidizer

00056905132019-05

9S

SRU w/
Thermal
Oxidizer

4/27/2019

5/12/2019

13:00

4/27/2019

21:00

5/8/2019

4:50

5/12/2019

5:10

5/22/2019

put AGI #2 online in order
to help compensate for the
load, but it was too much
and knocked the SRU
down. Additionally, the gas
fans also went down on
AGI #2.
On April 27, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
getting knocked offline
from AGI #2 being online.
On May 12, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
and AGI #2 going down
because of not enough gas
going through the system
(due to C-Plant being down
because of high scrubber
liquid levels).

The following 4 EERs were caused by an AGI compressor going down because of high liquid
scrubber levels. Energy Transfer has identified that the downstream vessel to which the scrubbers are
being dumped had a faulty level transmitter. Operations has calibrated the level transmitter and the
hands-off-auto control (HOA) has been repaired. These actions resolved this issue.

Activity #

00056903042019-02

Failure
Point

AGI-1

Failure
Point
Description

Acid Gas
Injection
Compressor

Event
Start
Date

3/2/2019

Event
Start
Time

1:35

Event
End Date

3/2/2019

Event
End
Time

1:45

Final EER
Submitted

Cause of Event

3/14/2019

On March 2, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to AGI #1 going
down on high 2nd-stage
scrubber levels and
subsequently, would not go
back online because the high
scrubber alarm would not
clear.

00056903182019-03

00056903272019-01

00056904012019-01

9S

SRU w/Tail
Gas
Incinerator

AGI-1

Acid Gas
Injection
Compressor

AGI-1

Acid Gas
Injection
Compressor

3/17/2019

3/26/2019

3/31/2019

17:00

18:00

12:20

3/17/2019

3/26/2019

3/31/2019

18:00

23:00

12:35

3/28/2019

On March 17, 2019 the Jal #3
Gas Plant flared acid gas
volumes twice due to the SRU
going down because of a
blown ESD fuse and Unit AGI
#1 going down on high 1ststage scrubber levels.

4/3/2019

On March 26, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to AGI #1 going
down twice - once due to
high 1st-stage discharge
pressure and once due to
high 1st-stage scrubber
levels. When AGI #1 went
down the second time, the
SRU followed due to overload
and flame failure.

4/3/2019

On March 31, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to AGI #1 going
down on high 1st-stage
scrubber levels.

The following 2 EERs were caused by a valve malfunction on the AGI compressors, causing the
unit(s) to go down. Energy Transfer identified that the valves need to be changed out. This has been
completed and the issue has been resolved.

Failure
Point

Failure
Point
Description

00056904292019-03

AGI-1

Acid Gas
Injection
Compressor

4/28/2019

9:20

4/28/2019

16:30

5/8/2019

00056904302019-01

AGI-1

Acid Gas
Injection
Compressor

4/29/2019

10:00

4/29/2019

20:00

5/8/2019

Activity #

Event
Start
Date

Event
Start
Time

Event
End Date

Event
End
Time

Final EER
Submitted

Cause of Event
On April 28, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to a vent valve
malfunctioning on AGI #1
upon unit startup.
On April 29, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to AGI #1 going
down on a discharge valve
malfunction.

The following 4 EERs were caused by the AGI compressors and one of the residue Acompression units going down because of high suction pressure. High suction pressure occurs when
both AGI compressors are running at the same time and one unit goes down. When one of the units
goes down, the amount of acid gas exceeds the capacity of the other AGI that is running and in turn
causes that unit to go down. High suction also occurs when an AGI unit experiences a sudden increase
in acid gas caused by swinging gas flow to the unit(s) as a result of a “slug” entering the Plant.
Swinging gas flow can sometimes be too much for the respective unit to handle. The Operator has to
swing flow to the unit during the following scenario:
Liquids from routine pigging operations (pipeline inspection and cleaning) can enter the Plant.
The Operator reduces gas flow through the amine unit (and therefore to the AGIs) so as not to
inundate the equipment with liquids until the liquids from the gas stream are removed via the slug
catcher. Once the liquids are removed, the Operator increases the throughput to the amine unit.
Sometimes the Operator increases this throughput too much, therefore causing high suction on the
suction and for the unit to go down.
Each of the AGI compressors has suction control valves that are susceptible to high suction
pressure conditions. Energy Transfer has identified that if this valve is fine-tuned, each AGI should
respond quickly enough so that each unit can work completely independent of one another. High
suction occurs on the residue compression side when a corresponding residue unit (for example 2A or
3A) goes down due to an unrelated cause, therefore overloading the existing online unit and causing
it to go down. Energy Transfer has determined that this issue is the cause of a chain reaction of a
corresponding unit going down and therefore the problem causing that unit to go down is the one to
be addressed.
In addition to the aforementioned corrective action, Energy Transfer believes that an
additional and appropriately sized AGI compressor, operating in standby or recycle mode, as a readily
available backup, would eliminate most, if not all, of the failures associated with the current AGI
compressors. This project would cost approximately $6,905,916.00.

Activity #

Failure
Point

Failure
Point
Description

Event
Start
Date

Event
Start
Time

Event
End Date

Event
End
Time

Final EER
Submitted

00056903122019-01

5A

Cooper
Bessemer
GMV-10TF

3/11/2019

14:00

3/11/2019

16:00

3/25/2019

00056904042019-02

AGI-1

Acid Gas
Injection
Compressor

4/4/2019

1:35

4/4/2019

2:05

4/16/2019

00056904192019-02

AGI-1

Acid Gas
Injection
Compressor

4/18/2019

19:35

4/18/2019

19:50

5/2/2019

00056905062019-01

9F

Treatment
Flare

5/3/2019

11:00

5/5/2019

17:00

5/10/2019

Cause of Event
On March 11, 2019 the Jal #3
Gas Plant flared
demethanizer gas volumes
due to Unit A5 going down
twice because of high suction
pressure and Unit S3 going
down once due to high
suction pressure.
On April 4, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to Unit AGI #1
going down on high suction
pressure.
On April 18, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to high acid gas
pressure from slugs of acid
gas entering the Plant after
experiencing low acid gas
pressure during most of the
day.
On May 3rd and continuing
into May 5, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to several
occasions when sudden
increases in acid gas pressure
entered the Plant. Both AGI
compressors were down for
Maintenance and the SRU
could not handle the rise in
pressure during each event.

The following 8 EERs were caused by an increase in acid gas causing a suppression of the
temperatures on the SRU, and triggering SO2 exceedances to occur when sulfur-rich gas is going
through the system and the combustion chamber is not getting hot enough to burn off the SO2.
Energy Transfer has identified that if the air to fuel dilution rate is not adequate, therefore not
enough air, then the combustion chamber will not get hot enough. In these scenarios, the Operator
manually makes adjustments to create a balanced mixture of air and fuel. When high bursts of acid
gas enter the system, the SRU will auto-adjust to the change and there will not be an SO2 exceedance.

Activity #

Failure
Point

Failure
Point
Description

Event Start
Date

Event
Start
Time

Event
End Date

Event
End
Time

Final EER
Submitted

00056902202019-02

9S

SRU w/Tail
Gas
Incinerator

2/19/2019

7:00

2/19/2019

20:00

3/5/2019

00056902202019-03

9S

SRU w/Tail
Gas
Incinerator

2/20/2019

0:01

2/20/2019

1:00

3/5/2019

00056902252019-02

9S

SRU w/Tail
Gas
Incinerator

2/24/2019

9:00

2/24/2019

10:00

3/7/2019

00056902262019-01

9S

SRU w/Tail
Gas
Incinerator

2/25/2019

4:00

2/25/2019

7:00

3/8/2019

00056903122019-02

9S

SRU w/Tail
Gas
Incinerator

3/11/2019

12:00

3/11/2019

13:00

3/25/2019

00056903222019-01

9S

SRU w/Tail
Gas
Incinerator

10:00

3/21/2019

12:00

4/2/2019

00056904082019-02

9S

SRU w/
Thermal
Oxidizer

20:00

4/5/2019

21:00

4/17/2019

3/21/2019

4/5/2019

Cause of Event
On February 19, 2019 the Jal
#3 Gas Plant exceeded its
SO2 pound per hour (lb/hr)
limit on the SRU twice due
to a high burst of acid gas
pressure that entered the
plant.
On February 20, 2019 the Jal
#3 Gas Plant exceeded its
SO2 pound per hour (lb/hr)
limit on the SRU due to a
high burst of acid gas
pressure that entered the
plant.
On February 24, 2019 the Jal
#3 Gas Plant exceeded its
SO2 pound per hour (lb/hr)
limit on the SRU due to a
high burst of acid gas
pressure that entered the
plant.
On February 25, 2019 the Jal
#3 Gas Plant exceeded its
SO2 pound per hour (lb/hr)
limit on the SRU several
times due to high bursts of
acid gas pressure entering
the plant.
On March 11, 2019 the Jal
#3 Gas Plant exceeded its
SO2 pound per hour (lb/hr)
limit on the SRU due to a
drop in acid gas pressure
caused by Units A5 and S3
going down.
On March 21, 2019 the Jal
#3 Gas Plant exceeded its
SO2 pound per hour (lb/hr)
limit twice on the SRU due
to the SRU and AGI #2 going
down twice.
On April 5, 2019 the Jal #3
Gas Plant exceeded its SO2
pound per hour (lb/hr) limit
on the SRU due to an
unbalanced mixture of
incinerator air and fuel.

00056904082019-05

9S

SRU w/
Thermal
Oxidizer

4/7/2019

12:00

4/7/2019

13:00

4/17/2019

On April 7, 2019 the Jal #3
Gas Plant exceeded its SO2
pound per hour (lb/hr) limit
on the SRU due to an
unbalanced mixture of fuel
to air.

The following 3 EERs occurred due to valve malfunctions on inlet compression Unit C-2,
causing the unit to go down and flare inlet gas volumes. Energy Transfer has identified that valves will
malfunction due to normal wear and tear. After such a malfunction, the valve is replaced. Energy
Transfer conducts annual valve testing to help prevent such events, however, such malfunction may
still occur as valves are designed to run to failure. The approximate cost of a valve is between
$6,500.00 and $12,500.00 and Energy Transfer replaces such valve(s) as necessary.

Activity #

00056903052019-01

00056903192019-01

00056903202019-01

Failure
Point

Failure
Point
Description

C2

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

C2

Caterpillar
G3612
Compressor
Engine

Event
Start
Date

3/4/2019

Event
Start
Time

Event
End Date

Event
End
Time

Final EER
Submitted

9:00

3/4/2019

11:00

3/18/2019

3/18/2019

10:00

3/18/2019

23:00

4/1/2019

3/19/2019

15:30

3/19/2019

15:51

4/2/2019

Cause of Event
On March 4, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to Units C2, C3,
and C4 going down because of
a bad relief valve on the air
compressor, subsequently
causing it to trip.
On March 18, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to Unit C2 going
down on a relief valve
malfunction.
On March 19, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to Unit C2 going
down on a relief valve
malfunction.

The following EER was caused by inlet compressor Unit C-2 being loaded up with gas. While
being loaded, some of the gas bumped the flare via a relief valve. Energy Transfer has identified that
PLC changes, allowing the gas to bleed back to inlet compression can prevent an event like this. This
change has been completed.

Activity #

00056904112019-02

Failure
Point

10F

Failure
Point
Description

Inlet Flare

Event
Start
Date

4/11/2019

Event
Start
Time

0:20

Event
End Date

4/11/2019

Event
End
Time

0:36

Final EER
Submitted

Cause of Event

4/22/2019

On April 11, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to Unit C2
bumping the front-end flare as
it was being put online.

The following EER was caused by normal wear and tear to equipment. Energy Transfer has
identified that more preventive maintenance is necessary. This is currently being evaluated and will
be scheduled at regular intervals so as to help prevent an event like this in the future.

Activity #

00056902202019-01

Failure
Point

C2

Failure
Point
Description

Caterpillar
G3612
Compressor
Engine

Event
Start
Date

2/19/2019

Event
Start
Time

17:00

Event
End Date

2/20/2019

Event
End
Time

4:00

Final EER
Submitted

Cause of Event

3/5/2019

On February 19 and
continuing into February 20,
2019, the Jal #3 Gas Plant
flared inlet gas volumes due
to Units C2, C3, and C4 going
down (the C-Plant went
down). The C-Plant went
down because its air
compressor motor went
down.

The following 3 EERs was caused by the El Paso Natural Gas Pipeline slam-valve closing and
shutting the Plant in due to high water content in the gas flowing to their line. When the third party
clam valve closes, the ETC Plant is shut-in and the excess gas needs somewhere to go, therefore it
goes to the flare. A slam-valve is an automatic shut-off valve as a safety device in gas transfer lines.
The Cryo Unit bypass valve is prone to collecting water. Energy Transfer has identified that a drain line
will need to be installed so that the Operator can routinely dump the liquids so as to prevent water
from getting into the gas line. The estimated cost of this project is $10,000.00.

Activity #

00056903142019-01

Failure
Point

10F

Failure
Point
Description
Inlet Flare

Event
Start
Date
3/13/2019

Event
Start
Time
21:00

Event
End Date

3/13/2019

Event
End
Time
22:00

Final EER
Submitted

Cause of Event

3/28/2019

On March 13, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to the El Paso
Natural Gas (EPNG) slam-valve

00056903212019-04

10F

Inlet Flare

3/21/2019

1:00

3/21/2019

3:00

4/2/2019

00056904152019-07

10F

Inlet Flare

4/14/2019

19:00

4/15/2019

0:01

4/25/2019

closing. The slam-valve closed
due to the Expander going
down on high lube oil
temperature caused by the B
Cooling Tower spray pump
tripping offline. When the
Expander went down, the
bypass valve around the Cryo
Unit opened and caused high
water content.
On March 21, 2019 the Jal #3
Gas Plant flared residue gas
volumes due to clogged filters
which caused high pressure
and for the EPNG (El Paso
Natural Gas) slam valve to
close.
On April 14, 2019 the Jal #3
Gas Plant flared residue gas
volumes due to the EPNG (El
Paso Natural Gas) pipeline
slam-valve closing (shut the
line in) due to high water
content.

The following 3 EERs occurred because both of the boilers that power the Plant went down at
the same time. When one boiler goes down, the stand-by boiler is used. In this case, the stand-by
boiler would not start and remain operating. This was due to failure of internal parts. Energy Transfer
has identified that spare pumps, motors, casings, and housings to be kept on-site at the ready will
help prevent such an event from re-occurring. This has been completed and the costs associated with
acquiring these spares was approximately $30,000.00. Additionally, Energy Transfer has scheduled
quarterly maintenance of the boiler pumps so as to help prevent a reoccurrence of this event.

Activity #

00056904262019-01

Failure
Point

10F

Failure
Point
Description

Inlet Flare

Event Start
Date

4/24/2019

Event
Start
Time

10:00

Event
End Date

4/25/2019

Event
End
Time

10:00

Final EER
Submitted

Cause of Event

5/8/2019

On April 24th and
continuing into April 25,
2019 the Jal #3 Gas Plant
flared inlet gas volumes due
to the entirety of the Plant
going sour, causing the
EPNG (El Paso Natural Gas)
line slam-valve to close. The
Plant went sour due to the
Plant's boilers going down
because of their respective
pump motors going bad.

00056904252019-02

10F

Inlet Flare

4/24/2019

00056904262019-02

S3

Superior
2416 GTL

4/25/2019

7:00

4/24/2019

23:59

5/8/2019

7:00

4/25/2019

23:00

5/8/2019

On April 24, 2019 the Jal #3
Gas Plant flared
demethanizer and residue
gas volumes due to the
entirety of the Plant going
sour, causing the EPNG (El
Paso Natural Gas) line slamvalve to close. The Plant
went sour due to the Plant's
boilers going down because
of their respective pump
motors going bad.
On April 25, 2019 the Jal #3
Gas Plant flared
demethanizer and residue
gas volumes due to bringing
gas into the Plant in order
to sweep the Plant to
sweeten it. The Plant had
gone sour on April 24, 2019
due to the boilers going
down. Additionally, later in
the day, Units S3 and S4
went down on process
temperature issues.

The following 2 EERs occurred because residue compression Unit S-3 went down on
overspeed. Overspeed occurs when the unit is loaded too quickly with gas. Energy Transfer has
identified that the main contributor to this issue is training and is working to retrain the employee(s)
responsible for such operation. Plant Mechanics have begun assisting in the training of the Plant
Operators in loading these units.

Activity #

Failure
Point

Failure
Point
Description

Event
Start Date

Event
Start
Time

Event End
Date

Event
End
Time

Final EER
Submitted

00056902222019-01

S3

Superior
2416 GTL

2/21/2019

11:55

2/21/2019

12:05

3/7/2019

00056902282019-02

S3

Superior
2416 GTL

2/28/2019

2:00

2/28/2019

21:00

3/14/2019

Cause of Event
On February 21, 2019 the
Jal #3 Gas Plant flared
residue gas volumes due to
Unit S3 going down on
overspeed.
On February 28, 2019 the
Jal #3 Gas Plant flared
demethanizer gas volumes
several times. The first
event was due to Unit S3
going down on overspeed
and Unit A5 going down on
high suction. S3 was
repaired, however when
the Operator attempted to

put the unit back online, it
knocked Units S4 and A5
down on high suction.
Additionally, S3 went down
a second time during the
day because of a bad
prechamber and A5, again,
went down on high suction.

The 2 following EERs occurred due to liquids in the gas stream knocking down the inlet
compression units. Energy Transfer has identified that the coalescent filters on the inlet separator
need to be changed out more frequently in order to prevent the reoccurrence of these events. The
way in which these filters work is that gas passes through the microns of the filters, which knocks out
liquids, parafins, and other impurities. The filter can become saturated over time, causing the liquids
to be inadequately filtered, thereby continuing along with the gas stream and getting into the unit(s).
Energy Transfer is also currently planning to install a larger separator upstream of the filter separator,
which will be designed to handle larger liquid volumes. This project is expected to begin in 2020 and
the estimated cost is approximately $1,000,000.00.

Activity #

Failure
Point

Failure
Point
Description

Event
Start Date

Event
Start
Time

Event End
Date

Event
End
Time

Final EER
Submitted

00056903072019-02

S1

Superior
2416 GTL

3/6/2019

12:00

3/6/2019

20:00

3/20/2019

00056903252019-03

S1

Superior
2416 GTL

3/23/2019

9:21

3/23/2019

10:21

4/2/2019

Cause of Event
On March 6, 2019 the Jal #3
Gas Plant flared inlet gas
volumes several times.
During the first event, Unit
S1 went down due to high
2nd-stage scrubber levels.
During the second event,
Unit C2 went down on high
4th-stage scrubber levels.
During the third event, air
compressor problems at the
C-Plant caused the valves
on Units C2, C3, and C4 to
malfunction due to the low
air pressure and the units
went down.
On March 23, 2019 the Jal
#3 Gas Plant flared inlet gas
volumes due to Units S1, S2,
C2, and C4 going down.

The 4 following EERs occurred because of compressor oil pressure issues. Energy Transfer has
identified two main reasons for this. The first occurs when the lube oil pump on the compressor gets
plugged. The second occurs due to a bad spark plug, which can be caused by normal wear and tear, or

an engine misfire. The corrective action is to update the Plant’s maintenance plan to increase engine
preventive maintenance for this activity to quarterly.

Activity #

Failure
Point

Failure
Point
Description

Event Start
Date

Event
Start
Time

Event End
Date

Event
End
Time

Final EER
Submitted

00056903262019-01

S4

Superior
2416 GTL

3/25/2019

22:10

3/25/2019

22:20

4/3/2019

00056904042019-01

S4

Superior
2416 GTL

4/3/2019

15:00

4/3/2019

21:00

4/16/2019

00056904082019-01

S4

Superior
2416 GTL

4:00

4/5/2019

4:10

4/17/2019

00056904232019-02

S3

Superior
2416 GTL

19:35

4/22/2019

19:45

5/6/2019

4/5/2019

4/22/2019

Cause of Event
On March 25, 2019 the Jal
#3 Gas Plant flared
demethanizer gas volumes
due to Unit S4 going down
on a compressor oil
shutdown and Unit S3
going down on high
suction.
On April 3, 2019 the Jal #3
Gas Plant flared
demethanizer gas volumes
due to Unit S4 going down
on oil pressure issues and
when unloading Unit S4 in
order to make adjustments
to the sweet gas going to
the Keystone Gas Plant
flow regulator. During both
of these events, Unit S3
subsequently went down
due to high suction
pressure.
On April 5, 2019 the Jal #3
Gas Plant flared
demethanizer gas volumes
due to Unit S4 going down
on oil pressure issues.
Subsequently, Unit S3 went
down on high suction
pressure.
On April 22, 2019 the Jal #3
Gas Plant flared
demethanizer gas volumes
due to Unit S3 going down
on compressor oil pressure.

The following EER was caused by an increase in pressure on the El Paso Natural Gas (EPNG)
pipeline that the residue compression units could not handle, therefore causing them to go down.
Energy Transfer has identified that the relief valves on the A-Plant compression units need to be
increased from 600 psi to 625 psi in order to be able to handle the 599 maximum allowable operating
pressure on the EPNG line. This was completed by Energy Transfer on May 15, 2019 so as to prevent a
reoccurrence of a such an event. This change cost approximately $5,000.00.

Activity #

00056903012019-01

Failure
Point

10F

Failure
Point
Description

Inlet Flare

Event
Start Date

2/28/2019

Event
Start
Time

16:00

Event End
Date

2/28/2019

Event
End
Time

21:00

Final EER
Submitted

Cause of Event

3/14/2019

On February 28, 2019 the
Jal #3 Gas Plant flared inlet
gas volumes due to El Paso
Natural Gas (EPNG)
pressure increasing in the
field, causing high residue
pressure.

The following EER was caused by the EPNG slam-valve closing because of high water content
on Unit A3, residue compression. Energy Transfer identified that the packing around the lube oil line
of the compressor leaked coolant into the gas side of the compressor, which tripped the slam-valve,
therefore shutting the Plant in and causing the excess residue gas to go to the flare. Energy Transfer
replaced the packing on the cylinder, which cost approximately $5,000.00, and this problem was
resolved.

Activity #

00056905092019-02

Failure
Point

3A

Failure
Point
Description

Cooper
Bessemer
GMV-10TF
LE

Event
Start Date

5/8/2019

Event
Start
Time

19:00

Event End
Date

5/8/2019

Event
End
Time

21:00

Final EER
Submitted

Cause of Event

5/21/2019

On May 8, 2019 the Jal #3
Gas Plant flared
demethanizer and residue
gas volumes due to trying
to load and put Unit A3
online, which had high
water content, causing the
EPNG (El Paso Natural Gas)
slam-valve to close and shut
the Plant in.

The following EER was caused by operator error in the loading of Unit 5A, residue
compression. While loading, the Operator did not close the bypass valve, causing high suction
pressure, initializing the chain-reaction of the Expander going down. Energy Transfer has determined
that additional training of employees will need to take place in order to prevent a recurrence of such
an event.

00056902282019-01

Failure
Point

N/A

Failure
Point
Description

Expander

Event
Start Date

2/27/2019

Event
Start
Time

11:36

Event End
Date

2/27/2019

Event
End
Time

18:37

Final EER
Submitted

Cause of Event

3/8/2019

On February 27, 2019 the
Jal #3 Gas Plant flared
demethanizer gas twice.
The first time, the Expander
went down due to Unit A5
being loaded. While being
loaded, valves were
discovered to be misaligned
and caused pressurized
suction. The second time,
Unit S3 went down on low
compressor oil pressure
and Unit A5 went down on
high suction pressure.

The following EER was caused by the B-Cooling Tower spray pump going down. Without
adequate lube oil cooling for the Expander, that unit subsequently went down because its oil became
overheated. Energy Transfer identified that when the cooling tower went down, there was no alarm
being transmitted to the Operator and therefore the Operator did not know to fix the problem before
it caused associated equipment problems. Energy Transfer therefore corrected the transmitter from
the cooling tower to the Control Room so as to alarm the Operator of any problems with the cooling
tower. The Operator is now able to fix any problems on the cooling tower in a timely manner and
prevent such a recurrence. The approximate cost of the reprogramming was $10,000.00.

Activity #

00056903142019-01

Failure
Point

10F

Failure
Point
Description

Inlet Flare

Event
Start Date

3/13/2019

Event
Start
Time

21:00

Event End
Date

3/13/2019

Event
End
Time

22:00

Final EER
Submitted

Cause of Event

3/28/2019

On March 13, 2019 the Jal
#3 Gas Plant flared inlet gas
volumes due to the El Paso
Natural Gas (EPNG) slamvalve closing. The slamvalve closed due to the
Expander going down on
high lube oil temperature
caused by the B Cooling
Tower spray pump tripping
offline. When the Expander
went down, the bypass
valve around the Cryo Unit

opened and caused high
water content.

The following EER was caused by the Plant becoming overloaded because of increased flow
into the Plant from the Keystone Gas Plant. When the Plant became overloaded, demethanizer gas
pressure increased, which was above safety set points for the Plant to handle and therefore the
excess gas went to the flare. Energy Transfer upgraded to a fully-automated operating system, which
will decrease the likelihood of this occurring again. The cost of this operating system was
approximately $157,000.00.

Activity #

00056905082019-01

Failure
Point

10F

Failure
Point
Description

Inlet Flare

Event
Start Date

5/7/2019

Event
Start
Time

18:36

Event End
Date

5/7/2019

Event
End
Time

19:06

Final EER
Submitted

Cause of Event

5/21/2019

On May 7, 2019 the Jal #3
Gas Plant flared
demethanizer gas volumes
due to the Plant becoming
overloaded, causing high
demethanizer gas pressure.

The following events between February 23, 2019 and May 23, 2019 were not included as part
of the root cause and corrective action analysis’ because of external causes out of the Plant’s control;
i.e. severe weather events causing a power outage or a hydrate in the system, field unit issues
unrelated to the Plant, or routine maintenance, like pigging (pipeline cleaning and inspection).

Activity #

Failure
Point

Failure
Point
Description

00056903072019-03

N/A

Expander

00056903212019-02

10F

Inlet Flare

Event Start
Date

3/7/2019

3/20/2019

Event
Start
Time

Event End
Date

Event
End
Time

Final EER
Submitted

4:54

3/7/2019

5:00

3/21/2019

14:00

3/20/2019

19:00

4/2/2019

Cause of Event
On March 7, 2019 the Jal
#3 Gas Plant flared
demethanizer gas volumes
due to the Expander going
down because of the APlant shutting down. The APlant shut down because of
a gas detector automatic
shutdown.
On March 20, 2019 the Jal
#3 Gas Plant flared
demethanizer gas volumes
due to a hydrate on the
Keystone slug catcher line,
causing high pressure.

00056903212019-01

10F

Inlet Flare

00056904152019-04

9S

SRU w/
Thermal
Oxidizer

00056904152019-05

N/A

Expander

00056904152019-06

9S

SRU w/
Thermal
Oxidizer

00056904232019-03

9S

SRU w/
Thermal
Oxidizer

00056904242019-02

N/A

Expander

00056905012019-02

10F

Inlet Flare

3/20/2019

4/14/2019

4/14/2019

4/14/2019

4/22/2019

4/23/2019

4/30/2019

11:00

3/21/2019

9:00

4/2/2019

9:00

4/14/2019

11:00

4/25/2019

8:51

4/14/2019

9:20

4/25/2019

11:00

4/14/2019

14:00

4/25/2019

21:10

4/22/2019

21:27

5/6/2019

9:00

4/23/2019

18:00

5/6/2019

9:00

4/30/2019

10:00

5/8/2019

On March 20, 2019 the Jal
#3 Gas Plant flared inlet gas
volumes due to a hydrate
on the Keystone slug
catcher line, causing high
pressure.
On April 14, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
going down because of a
power blink.
On April 14, 2019 the Jal #3
Gas Plant flared
demethanizer gas volumes
due to the Expander going
down because of a power
blink.
On April 14, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
going down because of
surges of CO2 going
through the system.
On April 22, 2019 the Jal #3
Gas Plant flared acid gas
volumes due to the SRU
and AGI #1 and #2 going
down because of a PIG that
entered the Plant.
On April 24, 2019 the Jal #3
Gas Plant flared
demethanizer gas volumes
due to the Expander going
down because of the
testing of a new control
system in the Plant.
On April 30, 2019 the Jal #3
Gas Plant flared
demethanizer gas volumes
due to the testing of a new
automated control system
to lessen the amount of
demethanizer flare
volumes during a
compressor shutdown.
During testing, the amount
of gas into the Plant had to
be increased and therefore
until system automation
was met, a small amount of
demethanizer gas flared.

00056905012019-01

9F

Treatment
Flare

00056905062019-02

10F

Inlet Flare

00056905132019-01

10F

Inlet Flare

00056905132019-03

2A

Cooper
Bessemer
GMV-10TF
LE

00056905132019-02

10F

Inlet Flare

4/30/2019

17:00

5/1/2019

3:00

5/10/2019

11:45

5/4/2019

12:38

5/10/2019

5/11/2019

3:25

5/11/2019

4:00

5/21/2019

5/11/2019

20:00

5/11/2019

21:00

5/21/2019

3:25

5/11/2019

4:00

5/21/2019

5/4/2019

5/11/2019

On April 30th and
continuing into May 1,
2019 the Jal #3 Gas Plant
flared acid gas volumes due
to the testing of a new
control system to lessen
the amount of
demethanizer gas volumes
during a flaring event. In
order to test this system,
gas volumes into the Plant
were increased. Both AGI
Compressors were down
for mechanical repairs
when this increased gas
volume increased the
amount of acid gas going
through the system.
Additionally, with both
AGIs down, acid gas flared
later on in the day and into
May 1st, due to gas
composition causing a
sudden increase in acid gas
pressure.
On May 4, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to various
field units that were down.
The West Eunice
Compressor Station had
some of their units down
due to high discharge
pressure.
On May 11, 2019 the Jal #3
Gas Plant flared inlet gas
volumes due to a power
outage.
On May 11, 2019 the Jal #3
Gas Plant flared residue gas
volumes due to a power
outage which shut down
the Expander and Units A2
and S5.
On May 11, 2019 the Jal #3
Gas Plant flared residue gas
volumes due to a power
outage.

Should you have any questions or require additional information, please do not hesitate to contact
Carolyn Blackaller at (817) 302-9766 or carolyn.blackaller@energytransfer.com.

I certify, based on information and belief formed after reasonable inquiry, the statements and
information in this document and all attachments are true, accurate and complete.

07.23.2019
Mike McCracken, Sr. Operations Director

Date
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Southern Union Gas Services, Ltd

Jal #3 Gas Plant
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Unit Numbers 8F, 9F, & 10F
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Supporting Data
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Sid Richardson Energy Services CO .
Ft. Worth
Gas Analysis Report

Analysis lD: 02117
Meter Name: LP FIELD TO FLARE B
Effective Date:
Valid Thru Date:
Sample Date:

Component

)

Methane
Ethane
Propane
I Butane
N Butane
I Pentane
Pentane
Hexanes+

Nitrogen

CO2
H2O
H2S
Total

12/01/2007 07:00
12/31/2078 00:00
12131/200710:00

Contract HV:
Gravity:
Pressure Base:

% Mol

GPM

74.4730
8.9966
5.1457
0.7924
1.9109
0.5325
0.4955
0.7612

2.4044
1.4168
0.2592
0.6024
0.1949
0.1794
0.3302

1212.0 A
0.7672
14.73

=
=

S Saturated
D=Dry
A As~Delivered

H20 Lbs
IC5+GPM

1.7512
2.6410
2.0000
0.5000
100.0000

5.3873

httm '1Inf\tm~t~l'.RII P' .c.om/n~tM~t~rlsr.rint/Gnr.p.l'tificHtp..HRn?METER =14iQqRr.DTTM=1?...

?.I?.ql?.OOR
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Sid Richardson Energy Services CO"
Ft. Worth
Gas Analysis Report

Analysis 10: 01817
Meter Name: S-2 INLET COMP FUEL
Effective Date:
Valid Thru Date:
Sample Date:

Component

l

I

Methane
Ethane
Propane
I Butane
N Butane
I Pentane
Pentane
Hexanes+

Nitrogen
CO2
H2O
H2S

Total

01/01/2008 07:00
12/31/2078 00:00
01/28/2008 07:30

Contract HV:
Gravity:
Pressure Base:

%Mol

GPM

95.4399
2.4925
0.0423
0.0000
0.0000
0.0000
0.0000
0.0000

0.6661

~
O.
3
14.73

S:::: Saturated
0:::: Dry
A :::: As-Delivered

H20 Lbs
IC5+GPM

0.0116
0.0000
0.0000
0.0000
0.0000
0.0000

1.9317
0.0718
0.0218
0.0000

100.0000

0.6777

https://netmeter.sug.com!netMeter/scriptlGQCertificate.asp?METER=01942&DTTM=1 %...

2/2912008

02/22/2008

10:42

PAGE

4323571155

MANLEY
120 DOCK ROAD
CHARGE. " ....
NUMBER ..

124 -

GAS TESTING;
I~C_
~ ODESSA, TEXAS-432-367-3024

1

DATE SAMPLED ......
DATE RUN .••......

TEST

88729

A SAMPLE OF

JAL #3 NOTREES LIQUID COMPOSITE TO TEPPCO

RECEIVED FROM
LOCATION

02

02-20-08
02-21-08

SOUTHERN UNION GAS SERVICES

JAL NM

COMPOSITE DATES

= 01-21-08

PRESSURE .... " ..... 800

TO 02-20-08
PSIG

TEMPERATURE ....... , 56

F

FRACTIONAL ANALYSIS
CALCULATED @ 14.696 PSIA AND 60F
MOtEt
NITROGEN ...• , , .
CARBON DIOXIDE.
METHANE ...• , ...
ETHANE ........ '
PROPANE, , ., ....
ISO-BUTANE .....
NOR-BUTANE .....
ISO-PEliTANE ....
NOR-PEliTANE ....
. ..
HEXANES+

..

~

**

0.00

WEIGHT%
0.00
0.13

12.33
2.89

0,00
0.08
1. 27
35.03
33.03
5.39
13,59
3,70

2.95
2.S8

3.73
4.18

0.79
25.87
34.73
6.29
16.45
4.79
4.88
6.07

100.00

100.00

100.00

0.13
2.15
37.51
34.34
4.72

)

CAPILLARY EXTENDED

SP. GRAVI~Y C5+ .. 0.6541
MOLECULAR WT C5+. 77.776

**

LIQU!D%

TOTAL SP.

484.966

TOTAL MOLECULAR WT ••

43.593

TOTAL CF/GALLON ...... 35,022
TOTAL I.E/GALLON ....... 4-.023

PENTA~ES+

CHARACTERIZATION

VAPOR PttSss C5+ .. 13.581

VAPOR PRESS C6+ ..
"

01.

............

f

....

I

4

,

4.941
••

I

ANALYSIS BASED ON GPA STAliDARDS 2177-03 & 2186-95
REFERENCE STANDARD USED = GPA BLEND #6
DISTRIBUTION I REMARKS :
KERMIT OFFICE I JAL PLANT I FAX: FORT WORTH
FAX: KELLY 1-817-302-9378 / FAX: J.HAYGOOD - KBRMIT

LIQUID VOL% C1/C2 RATIO =
RUN

BY Ie CASWELL

3.63

•••• 0.4826

TOTAL VAPOR PRESS ..

**

CFiGAL C5+
tB/GAL 05+

CAPILLARY EXTENDED RBXANBSt CHARACTERIZATION

SP. GRAVITY C6+ .. 0.7009
MOLECULAR WT C6+. 88.800

GRAVIT~

26.607
5.453

**

CFIGAL C6+
tB/GAL C6+

24.912
5.844
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Sid Richardson Energy Services Co=
Ft. Worth
Gas Analysis Report

Analysis ID: 01830
Meter Name: ACID GAS TO FLARE
12/01/200707:00
01/18/2038 00:00
12/04/200709:20

Contract HV:
Gravity:
Pressure Base:

Component

%Mol

GPM

Methane
Ethane
Propane
I Butane
N Butane
\ Pentane
Pentane
Hexanes+

0.0854
0.0257
0.0069
0.0009
0.0043
0.0009
0.0069
0.0283

0.0069
0.0019
0.0003
0.0014
0.0003
0.0025
0.0123

Nitrogen
CO2
H2O
H2S

0.2261
81.8418
0.2728
17.5000

Effective Date:
Valid Thru Date:
Sample Date:

Total

100.0000

0.0256

3.4 A
1.4613
14.73

S = Saturated
D=Dry
A = As-Delivered

H20 Lbs
IC5+GPM

0

October 2000
RG-I09 (Draft)

TNRce
Air Permit Technical Guidance
for Chemical Sources:

Flares and
Vapor Oxidizers

printed on
recycled paper

Air Per mit s 0 i vis ion

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Waste Stream

DestructionlRemoval Efficiency (DRE)

VOC

98 percent (generic)
99 percent for compounds containing no more than 3 carbons that
contain no elements other than carbon and hydrogen in addition to the
following compounds: methanol, ethanol, propanol, ethylene oxide and
propylene oxide

H2 S

98 percent

NH3

case by case

CO

case by case

Air Contaminants

Emission Factors

thermalNOx

steam-assist:

high Btu
low Btu

0.0485 IblMMBtu
0.0681b/MMBtu

other:

high Btu
low Btu

0.138 IblMMBtu
0.0641 Ib/MMBtu

fuel NO x

NO x is 0.5 wt percent of inlet NH3, other fuels case by case

CO

steam-assist:

high Btu
low Btu

0.3503 IblMMBtu
0.3465 IblMMBtu

other:

high Btu
low Btu

0.2755 Ib/MMBtu
0.5496 Ib/MMBtu

PM

none, required to be smokeless

100 percent S in fuel to S02
SO?
*The only exeptlOn ot thIS IS If morgamcs nnght be enntted from the flare. In the case of landfIlls,
the AP-42 PM factor may be used. In other cases, the emissions should be based on the composition
of the waste stream routed to the flare.
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Callidus HF-4 Flare Tip with 2 Pilots,
HF-12/4 Flare Tip with 4 Pilots
and Two HEI Ignition Systems

Operations and Maintenance Manual
SGS-Southern Union Gas Services Ltd.
F-100944

Document No. F100944-6001

PO # 90495

March 2011
Rev. 0

Operations and
Maintenance
Manual

SGS-Southern

Union Gas

Jal, NM

P.O. # 90495

F-100944
HF-4 Flare Tip (2 pilots)
and 1 HF-12/4 Flare Tip
(4 pilots) and Two HEI
Ignition Systems
Document No
F100944-6001

March
2011
Rev 0

Section 1 – General Description
This Callidus Technologies by Honeywell Model HF-4 and HF-12/4 Hemisflare
Flare Tips and two HEI Ignition Systems (one per flare) have been specially
This operation manual
is not intended to
replace any existing
plant safety procedures,
but to supplement
existing procedures
where applicable. Any
questions concerning
these procedures
should immediately be
brought to the attention
of Callidus for
resolution, especially
before any attempt is
made at operating the
flare system.

created for SUG-Southern Union Gas Services for combustion of specific waste
gas streams.

Materials of construction and equipment selection are based on an established
set of operating conditions. Operation of this unit under any conditions other
than those specified may cause accelerated attrition of the unit and/or cause
unsatisfactory performance.

The scope of supply includes the following:
One HF-4 Flare Tip Assembly (with 2 pilots)
One HF-12/4 Flare Tip Assembly (with 4 pilots)
Two Automatic HEI Ignition Systems (one per flare tip)

CALLIDUS HF-4 HEMISFLARE FLARE TIP (NE1 FLARE
The Callidus HF-4 Hemisflare Flare Tip is a high-pressure flare tip is 10 feet in
overall length with the upper 5 feet constructed of 310 SS and the lower 5 feet of
304 SS. The flare has the following features:
Two (2) high-stability flare pilots mounted on free-floating brackets to
prevent damage due to thermal expansion
One 16-inch, 150-pound carbon steel RFWN flanged inlet connection
One 16-inch, 150-pound carbon steel RFSO mating flange
Pilot mixers mechanically designed to support expected piping load
Plug-welded brackets to avoid stress cracking
Pilot flame shield, gas tip and thermowell for the thermocouple are
investment cast of CK-20 (a casting version of 310 SS)
Simplex type ‘K’ chromel-alumel thermocouple protected with a 310 SS
sheath and terminated in a conduit weatherhead for trouble-free and
weatherproof connections
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Section 1-General Description F-100944

Velocity Seal
The Callidus VS-16 purge reduction seal is designed to dramatically reduce the
purge required to prevent air ingression into the flare system. At low gas flow
rates, air will enter the flare tip through the top and will tend to travel down the
inside wall of the tip. The cone-shaped design of the velocity seal breaks the
flow of air into the system by disrupting the flow attachment of air to the wall of
the flare tip and creating a velocity differential barrier in the purge gas. The
quoted purge quantities will ensure 6 to 8% oxygen below the seal. The velocity
seal offers the following features:
No passages to plug
No drain required, ensuring trouble-free operations
Safe, simple operation
Low operating cost
304 stainless steel construction
The recommended purge volume for the velocity seal is 189 SCFH.

Automatic Electronic Spark Ignited Pilots
This ignition system utilizes electronic spark ignition for the automatic relight
function. The spark ignition is a tried and proven technique. The spark is
provided by the same type of equipment as that used in gas turbine ignition or
aircraft engine ignition systems.

When the thermocouple senses a pilot outage, the spark ignitor immediately
reacts to relight. After a set period of time (field adjustable) the pilot goes to
alarm.
Pilot status is registered by programmable logic controller constantly
monitoring the pilot thermocouples
Loss of pilot indicating lights
One (1) manual ignition pushbutton
One (1) NEMA 4X air purged control panel (unknown area classification)
All components are shop mounted

2

Section 1-General Description F-100944

4-foot electronic ignition probe for each pilot, with stainless flexible
conduit and high temperature ignition cable connections
Locally mounted ignition exciter box (NEMA-7). This will be mounted at
the flare base. Control wiring from the panel will go through this box.

HF-12/4 HEMISFLARE FLARE TIP (NW1 FLARE)
One (1) Callidus HF-12/4 Hemisflare high pressure flare tip consisting of four (4)
12-inch hemisflare tips. The tip is 10 feet in overall length with the upper 5 feet
constructed of 310 SS and the lower 5 feetin 304 SS. The flare has the following
features:
Four (4) high-stability flare pilots mounted in free-floating brackets to
prevent damage due to thermal expansion.
One 20-inch, 150-pound carbon steel RFSO flanged inlet connection
One 20-inch, 150-pound carbon steel RFSO mating flange
Pilot mixers mechanically designed to support expected piping load
Plug welded brackets to avoid stress cracking
Pilot flame shield, gas tip and thermowell for the thermocouple are
investment cast of CK-20 (a casting version of 310 SS)
Simplex type “K” chromel-alumel thermocouple protected with a 310
stainless steel sheath and terminated in a conduit weatherhead for
trouble-free and weatherproof connections

VELOCITY SEAL
The Callidus VS-20 purge reduction seal is designed to dramatically reduce te
purge required to prevent air ingression into the flare system. At low gas flow
rates, air will enter the flare tip through the top and will tend to travel down the
inside wall of the tip. The cone-shaped design of the velocity seal breaks the
flow of air into the system by disrupting the flow attachment of air to the wall of
the flare tip and creating a velocity differential barrier in the purge gas. The
quoted purge quantities will ensure 6 to 8% oxygen below the seal. The velocity
seal offers the following features.
3
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No passages to plug
No drain required, ensuring trouble-free operation
Safe, simple operation
Low operating cost
304 stainless steel construction
The recommended purge volume for the velocity seal quoted is 298 SCFH.
AUTOMATIC ELECTRONIC SPARK IGNITED PILOTS
The proposed system utilizes electronic spark ignition for the automatic relight
function. The spark ignition is a tried and prove technique. The spark is
provided by the same type of equipment as I used in gas turbine ignition or
aircraft engine ignition systems.
When the thermocouple senses a pilot outage, the spark ignitor immediately
reacts to relight. After a set period of time (field adjustable), the pilot goes to
alarm.
Pilot status is registered by programmable logic controller constantly
monitoring the pilot thermocouples
Loss of pilot indicating lights
One (1) manual ignition pushbutton
One (1) NEMA 4X air purged control panel (unknown area classification)
All components are shop mounted
4-foot electronic ignition probe for each pilot, with stainless flexible
conduit and high temperature ignition cable connections
Locally mounted ignition exciter box (NEMA-7). This will be mounted at
the flare base. Control wiring from the panel will go through this box.

Climbing of the stack while the flare is in service will potentially expose personnel
to dangerous radiation levels that may cause serious injury during a flaring event.
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Section 2 – Design Specifications
PROCESS SPECIFICATION
Maximum
Design

Smokeless
Design

3

3

6.7

6.7

Molecular Weight

33.60

33.60

Lower Heating Value (Btu/scf)

1685.5

1685.5

Temperature (°F)

60-90

60-90

Maximum
Design

Smokeless
Design

Flowrate (MM SCFD)

76

76

Available Pressure (psig)

8.8

8.8

Molecular Weight

22.66

22.66

Lower Heating Value (Btu/scf)

1127.3

1127.3

Temperature (°F)

60-90

60-90

NE1
Flowrate (MM SCFD)
Available Pressure (psig)

NW1

Both cases are 100% smokeless to Ringlemann 0.
Flare is designed in accordance with 40 CFR 60.18 for velocity.
UTILITIES

5

Pilots:

85,000 Btu/hr of fuel gas @ 30 psig for each pilot
(continuous)

Electrical:

115 volt, 60 cycle, 1 phase for spark ignitor and the
ignition transformer.

Purge:

Purge gas can be any gas that does not go to dew point
at purge conditions and does not contain oxygen.

Purge Rates:

NE1 Flare = 189 SCFH
NW1 Flare = 298 SCFH

Section 2-Design Specifications F-100944

Attachment D

High Pressure Casinghead
Gas Flaring
Enhancing the Understanding Around Flaring:
Technical Explanation of Why Industry Flares and Recommended Improvements
October 11, 2019
Presentation to New Mexico Methane Advisory Panel

Reasons for Flaring
• Relieve pressure for safety reasons

• Capacity constraints on multi-operator systems

• Gas is off-spec (O2, H2S)

• Vessels operating at lower pressures than system

• Maintenance activities including pigging,
compressor turnarounds, etc.

• Drilling & completions activities (OOOOa)

• Unplanned shutdowns, emergencies, force
majeure events, equipment reliability

• Waiting on pipeline right-of-way
• Wildcat wells in undeveloped areas

• Electrical infrastructure reliability including
adverse weather
Upstream

Midstream

Drilling /
Completions

Wellhead
Production

Dry gas
To pipes

Tank Batteries
(gas/oil separation)

LP Gas
Gathering
(multiple producers )

Compressor
Station

HP Gas
Gathering

Gas plant

NGL
To pipes

Consequences of Shutting In or Curtailing Production
Why can’t the well just be shut-in?
• If every operator shuts in upon flaring, the system
pressure swings up/down, and can take down
compressor stations on low flow.
• This can compound the situation, leading to more flaring

• Operational activities to clear liquids from
pipelines must be conducted.
• Temporarily puts backpressure on the facilities, which can
lead to flaring
• Causes line clearing equipment to become stuck

• Shutting in a well can “kill” a flowing well.
• Resource is stranded until expensive and premature
intervention or artificial lift can be deployed

• Frequent shut-ins of flowing (new) wells has
been shown to reduce a well’s ultimate
recovery.

• Increases waste or stranding of resource
• Stress cycling on the proppant can cause damage to
the completion [Permian completions $3-6M
typical]

Areas for Consideration
• Measurement and Estimation Methods
• Percent Gas Capture Goals
• Gas Capture Plans
• Remote Capture Technologies

Measurement and Estimation of Flare
Consistent and accurate reporting is necessary

Standardized methods for measuring/estimating are required to improve NM dataset
• Accurate flare measurement must include safety considerations, gas composition
and rate changes, and liquid drop out (API MPMS 14.10); technology is improving
Common Meter Types*

Limitations

Cost

Differential Pressure
(Orifice)

Adds pressure drop (safety), gas composition,
rate change, calibration challenge

Low - High

Thermal Mass

Gas composition, moisture

Medium

Ultrasonic

Low velocity, moisture

High

• Estimation methods include:
• Use of use of a gas-oil-ratio (GOR): Flare = GOR*Oil – Sales – Beneficial Use
• Prior period sales data: Flare = Yesterday Sales – Today Sales
• Production meter: Flare = Produced Gas – Sales – Beneficial Use
*Provided by North Dakota Petroleum Council

Percent Gas Capture Goals
Currently, there is not sufficient data to inform appropriate numerical
percent capture; additional technical information needed
• North Dakota experience: 2 phases of extensive data gathering/analysis
to develop capture plan using an independent 3rd party to evaluate
holistic gas takeaway and long term supply growth
• Perform study on compression and electrical grid reliability & redundancy
• Expand on API-NMOGA study to detail pipeline, compression & plant
capacity constraints related to development pace
• Evaluate NM right-of-way timing improvements
• Study SE NM gas-oil-ratios (10+ producing zones with different GORs)

Gas Capture Plans

Producer and midstream alignment is critical
• The Gas Capture Plan (GCP) is a communications tool developed
between the producer and gatherer, promoting early and continued
communication
• GCPs should allow for flexibility and recognition that field plans will
evolve
• Current GCP requires improvement to ensure proper planning occurs

• Example: Midstream entity evaluates expected regional volumes for assessment
in its hydraulic analysis
• Only the midstream entity can provide this analysis because they see the entire gas network
and have access to all operators’ confidential forecasts

• Include expected gas takeaway strategy and capacity at future date of completion

Remote Capture Equipment
Incentives for uneconomic technology alternatives may increase their use
Remote Capture Technology
• Mobile NGL, CNG & LNG equipment can be
used to truck molecules in absence of pipeline
• Stranded gas can be used for power generation
• Gas-fired power generation common in NM;
other technologies are mostly early stage

Compression /
Refrigeration

Power Generation

Stabilization / Dehydration

Learnings from North Dakota
• Economics are challenged

• Equipment must be moved as wells decline
• Poor performance when used secondary to
permanent sales (auto restart not typical)
• Large capital investment or rental

• Spacing constraints on site
• Additional truck traffic
• Need a destination (gas plant with space)
Onsite Storage Vessels
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2. SELECTIVE CATALYTIC REDUCTION
2.1

Introduction

Selective catalytic reduction (SCR) has been applied to stationary source fossil fuel-fired
combustion units for emission control since the early 1970s and is currently being used in Japan,
Europe, the United States, and other countries. In the U.S. alone, more than 1,000 SCR systems
have been installed on a wide variety of sources in many different industries, including utility
and industrial boilers, process heaters, gas turbines, internal combustion engines, chemical
plants, and steel mills [1]. Other sources include fluid catalytic cracking units (FCCUs), ethylene
cracker furnaces, nitric acid plants, catalyst manufacturing processes, nitrogen fixation processes,
and solid/liquid or gas waste incinerators [2, 3]. In the U.S., SCR has been installed on more than
300 coal-fired power plants ranging in size from less than 100 megawatt equivalent (MWe) to
1,400 MWe [1, 4]. Other combustion sources with large numbers of SCR retrofits include more
than 50 gas-fired utility boilers ranging in size from 147 MWe to 750 MWe, more than 50
industrial boilers and process heaters (both field-erected and packaged units), and more than 650
combined cycle gas turbines [1]. SCR can be applied as a stand-alone nitrogen oxides (NOx)
control or with other technologies, including selective non-catalytic reduction (SNCR)1 and
combustion controls such as low NOx burner (LNB) and flue gas recirculation (FGR) [2].
SCR is typically implemented on stationary source combustion units requiring a higher
level of NOx reduction than achievable by selective non-catalytic reduction (SNCR) or
combustion controls. Theoretically, SCR systems can be designed for NOx removal efficiencies
up close to 100 percent. In practice, commercial coal-, oil-, and natural gas–fired SCR systems
are often designed to meet control targets of over 90 percent. However, the reduction may be less
than 90 percent when SCR follows other NOx controls such as LNB or FGR that achieve
relatively low emissions on their own. The outlet concentration from SCR on a utility boiler is
rarely less than 0.04 lb/million British thermal units (MMBtu) [1].2 In comparison, SNCR units
typically achieve approximately 25 to 75 percent reduction efficiencies [5].
Either ammonia or urea may be used as the NOx reduction reagent in SCR systems. Urea
is generally converted to ammonia before injection. Results of a survey of electric utilities that
operate SCR systems indicated that about 80 percent use ammonia (anhydrous and aqueous), and
the remainder use urea [4]. A survey of coal-fired power plants that control NOx emissions using
either SCR or SNCR found anhydrous ammonia use exceeds aqueous ammonia use by a ratio of
3 to 1. Nearly half of these survey respondents also indicated that price is their primary
consideration in the choice of reagent; safety is the primary consideration for about 25 percent of
the operators [6].
SCR capital costs vary by the type of unit controlled, the fuel type, the inlet NOx level,
the outlet NOx design level, and reactor arrangement. Capital costs also rose between 2000 and
2010 (at least for utility boiler applications), even after scaling all data to 2011 dollars (2011$).
1

A hybrid SNCR/SCR system was demonstrated at the AES Greenidge Power Plant in 2006. However, no hybrid
SNCR/SCR systems are currently known to be operating as of February 2016.
2 Data in the Clean Air Markets Division (CAMD) database also suggest SCR units rarely achieve emissions less
than 0.04 lb/MMBtu.

For a small number of early SCR retrofits on utility boilers prior to 2000, the average costs were
about $100/kilowatt (kW), in 2011$, and there was little scatter in the data. From 2000 to 2007,
the SCR costs for 32 utility boilers ranged from about $100/kW to $275/kW (2011$), and a
slight economy of scale was evident (i.e., using a regression equation, costs ranged from about
$200/kW for a 200 MW unit to $160/kW for an 800 MW unit). For 2008 to 2011, the average
SCR costs exhibited great variability and again a modest economy of scale was evident (i.e.,
about $300/kW for a 200 MW unit to $250/kW for an 800 MW unit; 2011$). For eight utility
boilers either installed in 2012 or projected to be installed by 2014, the SCR costs ranged from
about $270/kW to $570/kW (2011$). The generating capacity for these units ranged from 400
MW to 800 MW [7]. Typical operation and maintenance costs are approximately 0.1 cents per
kilowatt-hour (kWh) [8, 9]. Table 2.1a provides capital cost estimates for electric utility boilers,
and Table 2.1b presents capital cost estimates for SCR applications of various sizes in several
other industry source categories.
The procedures for estimating costs presented in this report are based on cost data for
SCR retrofits on existing coal-, oil-, and gas-fired boilers for electric generating units larger than
25 MWe (approximately 250 MMBtu/hr). Thus, this report’s procedure estimates costs for
typical retrofits of such boilers. The methodology for utility boilers also has been extended to
large industrial boilers by modifying the capital cost equations and power consumption
(electricity cost) equations to use the heat input capacity of the boiler instead of electric
generating capacity.3 The procedures to estimate capital costs are not directly applicable to
sources other than utility and industrial boilers. Procedures to estimate annual costing elements
other than power consumption are the same for SCR units in any application. The cost of SCR as
part of a new plant often is likely to be less than the cost for retrofitting an SCR at an existing
plant. Appropriate factors to estimate the cost of a new plant SCR have been included. In
addition, the cost procedures in this report reflect individual SCR applications. Retrofitting
multiple boilers with SCR can allow for some economies of scale for installation, thus yielding
some reduction in capital costs per SCR application. The cost methodology incorporates certain
approximations; consequently, it should be used to develop study-level accuracy (±30 percent)
cost estimates of SCR applications. Such accuracy in the cost methodology is consistent with the
accuracy of the cost estimates for the other control measures found in this Cost Manual as stated
in Section 1.
In the cement industry, pilot tests in the 1970s and 1990s showed that SCR could be a
feasible control technology for cement kilns. Building on that experience, SCRs were first
installed in Europe in 2001. Today, SCR has been successfully implemented at seven European
cement plants in Solnhofer, Germany (operated from 2001 until 2006), Bergamo, Italy (2006),
Sarchi, Italy (2007), Mergelstetten, Germany (2010), Rohrdorf, Germany (2011), Mannersdorf,
Austria (2012), and Rezatto, Italy (2015) [10, 11, 12]. As of 2015, there is only one cement plant
in the U.S. that has installed an SCR. This SCR began operation in 2013 and is installed after an
electrostatic precipitator. The control efficiency for the system is reported to be about 80 percent,
which is consistent with SCR applications on European kilns. SCRs have not seen widespread
use in the U.S. cement industry mainly due to industry concerns regarding potential problems
caused by high-dust levels and catalyst deactivation by high sulfur trioxide (SO3) concentrations
3

The term “industrial” boilers as used in the Control Cost Manual includes industrial, commercial, and institutional
(or ICI) boilers, unless otherwise noted.

from pyritic sulfur found in the raw materials used by U.S. cement plants. The SO3 could react
with calcium oxide in the flue gas to form calcium sulfate and with ammonia to form ammonium
bisulfate. The calcium sulfate could deactivate the catalyst, while the ammonium bisulfate could
cause catalyst plugging. There have been concerns expressed about the potential for catalyst
poisoning by sodium, potassium, and arsenic trioxide. Finally, other concerns expressed are that
dioxins and furans may form in the SCR due to combustion gases remaining at temperatures
between 450 degrees Fahrenheit (°F) and 750°F. These and other concerns regarding the
implementation of SCR to the cement industry are discussed in detail in “Alternative Control
Techniques Document Update – NOx Emissions from New Cement Kilns” [10]. Due to the small
number of SCRs installed at cement plants, information on capital and operating costs for SCRs
at cement plants is limited. The installation and operating costs for the SCR installed at the U.S.
plant in 2013 are not publicly available at this time. In general, we expect the capital and
operating costs would be higher than for low-dust applications due to the need to install catalyst
cleaning equipment for SCR systems installed in high-dust configurations and for heating the
flue gas in low-dust, tail-end configurations.

Table 2.1a: Summary of SCR Cost Data for Utility Boilers
Source
Category
Electric
Generating
Units

a Not

Capital Cost
Max

$ Year

NAa

Unit Size

NA

$55/kW

$140/kW

<2000$b

Retrofit costs.

[13]

~300-1,400
MW

NA

~$70/kW

~$120/kW

<2000$b

Retrofit costs. Six boilers. No economy of
scale.

[13]

150–1,000
MW

Coal

$80/kWnetc

$160/kWnetc

2002$

Retrofit costs. Author of referenced
document scaled original costs to 2002
dollars. More than 20 boilers. Little to no
economy of scale.

[14]

NA

Coal

$60/kW

$100kW

$200/kW

<2004$b

Retrofit costs

[15]

<300 MW

Coal

$167/kW

$186/kW

<2004$

Costs for 26 boilers.

[16]

301–600 MW

Coal

$148/kW

$192/kW

<2004$

Costs for 15 boilers.

[16]

601–900 MW

Coal

$124/kW

$221/kW

<2004$

Costs for 22 boilers.

[16]

>900 MW

Coal

$118/kW

$195/kW

<2004$

Costs for 9 boilers.

[16]

100–399 MW

Coal

$70/kW

$123/kW

~$175/kW

<2004$b

Costs for 5 boilers.

[17]

400–599 MW

Coal

$73/kW

$103/kW

~$160/kW

<2004$b

Costs for 8 boilers.

[17]

600–899 MW

Coal

$56/kW

$81/kW

~$100/kW

<2004$b

Costs for 9 boilers.

[17]

>900 MW

Coal

~$80/kW

$117/kW

~$190/kW

<2004$b

Costs for 10 boilers.

[17]

191 MW

Coal

2006$

Retrofit costs.

[18]

~100 MW~800MW

NA

~$125/kW

$275/kW

~$440/kW

2008$

Retrofit costs for 15 boilers installed in
2008 to 2010. Most costs between
$200/kW and $350/kW. Slight economy of
scale—regression average about $340/kW
for 100 MW to $250/kW for 800 MW.

[8]

~400 MW to
~800 MW

NA

~$270/kW

~$420/kW

~560/kW

2011$

Retrofit costs for 8 boilers either installed
in 2012 or projected to be installed by
2014.

[7]

Available.
Year of reference.
c Net kilowatts.
b

Fuel Type

Min

Avg

$149/kW

Comments

Reference

Table 2.1b: Summary of SCR Cost Data for Miscellaneous Industrial Sources

Source
Category
IndustrialCommerci
al Boilers

Unit Size

Fuel
Type

Capital Cost: average
(range)

$ Year

Actual,
Vendor
Quote, or
Estimated?

Comments

Reference

350
MMBtu

Coal

NA ($10,000–
$15,000/MMBtu/hr)

1999$

Estimated

Retrofit costs. Authors of referenced document
estimated the low end of the range assuming a
cost of about $100/kW for a 100 MW (1000
MMBtu/hr) utility boiler and assuming that
economies of scale would be greater for utility
boilers than for industrial boilers (so that the cost
for a 350 MMBtu/hr industrial boiler would be
comparable to or greater than the cost for a 1000
MMBtu/hr utility boiler on a $/MMBtu basis).

[19]

100–1,000
MMBtu/hr

Coal

NA ($7,300–
$14,600/MMBtu/hr)

1999$

Estimated

[20]

100–1,000
MMBtu/hr

Oil

NA ($5,550–
$11,100/MMBtu/hr)

1999$

Estimated

100–1,000
MMBtu/hr

Gas

NA ($4,010–
$8,010/MMBtu/hr)

1999$

Estimated

Retrofit costs. Generally costs available for one
boiler with each type of fuel. Authors of
referenced document estimated costs for other
sizes assuming ratio of small-to-large $/MMBtu
costs are related to ratio of large to small heat
inputs raised to the 0.3 power.

100
MMBtu/hr

Gas

NA ($7,500/MMBtu/hr)

1999$b

Vendor

Cited source in reference [15] is an unpublished
letter from a vendor.

[19]

350
MMBtu

Oil, Gas,
or Wood

NA ($4,000–
$6,000/MMBtu/hr)

1999$

Estimated

57
MMBtu/hr

Wood

NA (>$560,000 and
$9,500/MMBtu/hr)

1999$c

Actual/
Estimate

321
MMBtu/hr

Wood

NA ($1,980/MMBtu/hr)

2006$

Likely
Estimated

Petroleum
Refining –
Steam
Boilers

650
MMBtu/hr

Gas or
refinery
fuel gas

NA ($3,100–
$25,800/MMBtu)

2004$ c

Estimated

Retrofit costs. Equipment costs based on range
of costs found in literature search (references
were not provided). Installation costs estimated
using factors from the Control Cost Manual for
thermal and catalytic incinerators.

[23]

Petroleum
Refining –
Process
Heaters

350
MMBtu/hr

Gas/refin
ery fuel
gas

NA ($3,100–
$25,800/MMBtu)

2004$ c

Estimated

Same comment as above.

[23]

350
MMBtu/hr

Refinery
oil

NA ($3,100–
$25,800/MMBtu)

2004$ c

Estimated

Same comment as above.

[23]

[20]
[20]

[21]
Costs for a new boiler.

[19]
[22]

Source
Category

Petroleum
Refining –
FCCU

Unit Size

Fuel
Type

Capital Cost: average
(range)

$ Year

Actual,
Vendor
Quote, or
Estimated?

Comments

Reference

10
MMBtu/hr

Gas or
refinery
fuel
gas/NG
combo

$19,200/MMBtu ($12,000–
$26,500/MMBtu)

1999b

50
MMBtu/hr

Gas or
refinery
fuel
gas/NG
combo

$5,140/MMBtu ($4,020–
$6,280/MMBtu)

1999b

Vendor/
Estimated

Same comment as above.

[24]

75
MMBtu/hr

Gas or
refinery
fuel
gas/NG
combo

$4,190/MMBtu ($3,440–
$4,950/MMBtu)

1999b

Vendor/
Estimated

Same comment as above.

[24]

150
MMBtu/hr

Gas or
refinery
fuel
gas/NG
combo

$2,730/MMBtu ($2,570–
$2,880/MMBtu)

1999b

Vendor/
Estimated

Same comment as above.

[24]

350
MMBtu/hr

Gas or
refinery
fuel
gas/NG
combo

$1,550/MMBtu ($1,520–
$1,570/MMBtu)

1999b

Vendor/
Estimated

Same comment as above.

[24]

68
MMBtu/hr
(Two 32
MMBtu/hr)

Refinery
fuel gas

NA ($22,100/MMBtu)

1991

Actual

Retrofit costs.

[19]

70,000
barrels/str
eam day
(bbl/strea
m day)

NA

NA ($9.0 million)

2004$c

Vendor

Estimated cost by vendor (for 90 percent
reduction).

[3]

27,000
bbl/stream
day

NA

NA ($8-$12 million)

2009

Estimated

Vendor/
Estimated

Costs are based primarily on quotes from two
vendors (and additional discussions). Authors of
the referenced report added costs for fan, motor,
and ductwork costs based on procedures in the
Control Cost Manual.

[24]

[25]

Source
Category

Portland
Cement
(dry kilns)

Portland
Cement
(wet kilns)

Unit Size

Fuel
Type

Capital Cost: average
(range)

$ Year

Actual,
Vendor
Quote, or
Estimated?

Comments

Reference

<20,000>100,000
bbl/stream
day

NA

NA (order of magnitude
range; low end higher than
two entries above)

2005 to
2010

Actual

Costs reported by 6 petroleum refining
companies for 7 FCCUs in responses to EPA
ICR. One new, 6 retrofits.

[26]

NA

NA

NA ($20 million)

2006

Actual

Approximate average cost for SCR retrofits at
several refineries

[27]

1.09
million
short tpy
clinker

NA

NA ($6.9 per short ton
clinker)

2006a

Estimated

Retrofit cost. Estimate based primarily on SCR
procedures for boilers in fifth edition of the
Control Cost Manual. Clinker capacity obtained
from the second reference.

[28,29]

1.13
million
short tpy
clinker

NA

NA ($5.9 per short ton
clinker)

2006a

Estimated

Same comment as above.

[28,29]

2.16
million
short tpy
clinker

NA

NA ($3.9 per short ton
clinker)

2006a

Estimated

Same comment as above.

[28,29]

1.4 million
short tpy
clinker

NA

NA ($5.9 per short ton
clinker)

2004

Not clear

Retrofit cost for European kiln. Cost in euros
converted to dollars assuming a ratio of
$1.3/euro.

[30]

1.055
million tpy
clinker

NA

NA ($4.4 per short ton
clinker)

2004

Estimated

Cost for new kiln.

[31]

1.095
million
short tpy
clinker

NA

NA ($4.4 per short ton
clinker)

2011

Estimated

Cost for new kiln. Cost based on quote for the
SCR equipment, and standard installation factors
from the Control Cost Manual for other types of
control devices.

[32]

0.3 million
short tpy
clinker

NA

NA ($17.5 per short ton
clinker)

2006a

Estimated

Retrofit costs for 4 kilns. Rated clinker production
capacity obtained from the second reference.

[28,33]

NA ($15.6-$16.6 per short
ton clinker)

2006a

Estimated

Retrofit costs for 3 kilns. Rated clinker production
capacity obtained from second reference.

[28,29]

0.320
million
short tpy
clinker

Source
Category
Gas
Turbine,
Simple
Cycle

Unit Size
NA

Gas

a

Capital Cost: average
(range)

$ Year

Reference

NA ($50-$70/kW)

Vendor

Retrofit costs.

[19]

80 MW

Gas

NA ($51/kW)

Vendor

Retrofit cost, excluding balance of plant costs.

[19]

2 MW

Gas

NA ($237/kW)

1999$a

Vendor

Retrofit cost.

[19]

Gas

NA ($167/kW)

1999$a

Vendor

Retrofit cost.

[19]

Diesel
(No. 2
fuel oil)

NA ($0.18 million)

1994

Actual

New cost

[19]

1,800

hpd

Year of reference.
Year analysis was conducted (assumed vendor contacts were made that year).
c Commission year of the SCR.
d Horsepower.
b

Comments

1999$a
1999$a

12 MW
Internal
Combustio
n Engine

Fuel
Type

Actual,
Vendor
Quote, or
Estimated?
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December 23, 2019
Ms. Carolyn Blackaller
ETC Texas Pipeline LTD
8111 Westchester Drive Suite 600
Dallas TX 75225
Sent by electronic mail to: Carolyn.blackaller@energytransfer.com
Subject:

Request for Additional Information on Four-Factor Submittal Report under the Regional
Haze Program

Dear Ms. Blackaller:
This letter is to request additional information and analysis that is required for the Jal No. 3 Gas Plant
four-factor Analysis report dated October 30, 2019 and Supplemental Sections for flares dated
December 4, 2019. Pursuant to NMED’s Regional Haze Guiding Principles, the four-factor analysis must
consider new ideas that potentially offer better solutions to problems and must evaluate the newest
engineering methods and technology advances in potential control measures.
Based on our initial review, the NMED requires additional information, analyses and clarifications on the
Jal No. 3 Gas Plant four-factor analysis as follows:
1. Please provide the electronic spreadsheets used to determine the costs of control technologies for
all sources subject to the four-factor analysis.
2. Two Sour Gas Amine Sweetening Units, Existing and New
a. Consider and discuss if there are more efficient sulfur recovery units (SRUs) that can replace the
existing SRU at the facility, such as LO-CAT sulfur recovery technology. If technically feasible,
complete and submit a four-factor analysis.
b. Include a discussion on the technical feasibility for redundant compression for the acid gas
injection (AGI) system to reduce emissions from the two amine units’ alternative controls, flare
9F and SRU/thermal oxidizer unit 9S. If technically feasible, include a four-factor analysis.
3. Flaring: Please provide the following information for the flare Units at the Jal No. 3 Gas Plant, 9F
Startup, Shutdown & Maintenance (SSM) (SO2) and 10F Inlet SSM (NOX and SO2).
a. Provide a description of each flare and the design and type.
b. List and describe the reasons that trigger each type of flaring event. This is to identify and clarify
the causes to help find potential solutions to reduce flaring emissions.

c. 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 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.
d. Provide a description of the inlet scrubbers used to remove H2S in the inlet gas. What happens
to the H2S that is removed at the inlet? Is this a similar technology to sulfur absorbent
technology used to remove sulfur from pipelines and auxiliary equipment or a different
technology?
e. Include a discussion of any potential alternative control options or operational changes that
could reduce flaring NOX and/or SO2 emissions, including but not limited to:
i.
infrastructure that allows re-routing or recirculating the gas within the facility or outside
of the facility until an SSM event is over;
ii.
sulfur absorbent technology used to remove sulfur from pipelines and other auxiliary
equipment to reduce inlet or plant flaring SO2 emissions;
iii.
Gas Capture Plans with facilities located downstream and upstream similar to those
required for producers to better synchronize upstream and downstream services with
Jal No. 3 Gas Plant;
iv.
use of remote capture equipment; and
v.
better infrastructure planning and changes to existing infrastructure that connects the
downstream and upstream operations to ensure that there is adequate processing
capacity to move produced gas to market.
f. For any technically feasible solutions, complete and submit a four-factor analysis. For
additional information regarding potential alternative controls to flaring see the New
Mexico Methane Strategy website.
4. Engines: Please provide the following information for engine unit numbers 4A and 5A that were
evaluated in the factor-factor analysis for NOX.
a. Please verify and provide documentation that control systems have not yet been developed for
selective catalytic reduction (SCR) controls that can handle variable load engines. This appears
to be one main reason that SCR has not been implemented on two-stroke lean burn (2SLB)
internal combustion engines in oil and gas midstream operations.
b. The 2007 vendor quote provided for a previous installation of the low emissions controls (LEC),
specifically CleanBurntm technology designed for Cooper Bessemer engines, specifies a NOX
emission level of 2 grams NOX per brake horsepower-hour (g/bhp-hr.). The four-factor analysis
proposes 1 g/bhp-hr. NOX emission rate. What is the basis of the 1 g/bhp-hr. rate and how
would the LEC specifications change to achieve it?
c. Please consider and include a discussion on the feasibility of replacing natural gas fueled engines
with commercial electric powered compressors.
d. 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.
Please note that per EPA’s Guidance on Regional Haze State Implementation Plans for the Second
Implementation Period (August 20, 2019), “as part of meeting the requirement of the Regional Haze Rule
for the state to document the cost and engineering information on which the State is relying every sourcespecific cost estimate used to support an analysis of control measure must be documented in the SIP”. If
you feel that your supplemental information should be classified as confidential business information
(CBI), it will need to be reviewed and approved as such by NMED and EPA. Submit CBI with the word
‘confidential’ included in the electronic file name and on each page of the document. Do not combine
non-confidential business information and CBI in the same files. Also, the claimant must satisfy the

conditions in 20.2.1.115.B(3)(a)-(d) NMAC when the CBI is submitted. Until NMED and EPA determines if
the information qualifies as CBI, the information will not be disclosed to anyone other than those listed in
20.2.1.115 NMAC.
NMED respectfully requests that your company submit the additional information on four-factor analysis
electronically as soon as possible to Mark Jones at mark.jones@state.nm.us and myself at
kerwin.singleton@state.nm.us. Please contact NMED if you have questions about the additional
information request. We encourage your questions in order to help expedite the technical analysis
required under the Regional Haze Program. Staff would be happy to meet with you in person to discuss
these requirements in more detail. Likewise, staff may further contact you with questions or require
additional information during its review of your submittals.
Thank you for your assistance in this matter. If you have questions or need clarification, please contact
me at (505) 476-4350, or Mark Jones at (505) 566-9746.
Sincerely,

Kerwin C. Singleton
Planning Section Chief
xc: Sergio Guerra, GHD Services, sergio.guerra@ghd.com

