Oil & Gas Stationary RICE Public Comments

Name Date Message Document Item
Southern Ute 7/11/2007 | The SUGF agrees that new air quality management strategies such as this option should be 3 - Industry Collaboration
Growth Fund implemented to address cumulative air quality impacts. It is highly recommended that this option be

considered by the regulatory agencies and be applied to both new and existing engines, particularly

units of less than 300 horsepower. Although horsepower levels are lower and operating hours may

be limited, emission rates of these smaller units are higher than larger units. As a single source,

emissions may be minimal, but collectively with other area sources it may have a cumulative affect.
ANL: M. 7/12/2007 | Comments below are specific to the mitigation option as currently written, which assumes the power | 4 - Mitigation Option:

Lazaro/M. Anand

requirement would come from the power grid. A second alternative is also provided below as a sub
option assuming the power comes from on-site generators. We recommend including both
alternatives to this option. Comments are also provided on the analysis of this option under the
cumulative effects section of the public draft report.

Install Electric Compression (re-label as Alternative 1 - Power Grid, see recommended Alternative 2
addition below after comment # 6)

1. The overview is not consistent with overviews written for other mitigation options covered in the
Task Force Report. As written, the overview presents a rather biased view on the viability of this
option. The overview should provide a description of the option without any discussion about the
option's technical or economic feasibility. Possible physical restriction or modification requirements
on installation for specific compressors should be removed and discussed under Sec Ill. Feasibility of
the option, A. Technical. The last two sentences on the electric grid should also be moved to the
feasibility discussion or deleted.

Under the mitigation option overview, we recommend inserting the following:

The selection of combustion engines for electric compression should be on case-by-case basis
which will allow the flexibility of evaluating necessary compressor interface modifications such as re-
gearing to accommodate electric motors.

2. The discussion and emission table under Air Quality/Environment is inconsistent with discussions
covered in the other mitigation options and should be deleted. Please see our comments on the
Cumulative Effects section analysis of this option. The nationwide averages of emissions from
power plants operated by the three identified companies would not be representative of the power
supplied from the Western Power Grid.

We recommend inserting the following under the mitigation option overview:

The noise from continuously running internal combustion engines can be an issue for the nearby
residents. The switch to electric motors will also help cut down the noise in the oil and gas operation.

3. The economics as written only covers the costs of the option if implemented. To provide a
balance picture both costs and economic benefits should be covered. The following points should be

Install Electric
Compression
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included in the discussion:

a. In case of electric motors connected to power grid, there is virtually no maintenance cost.

b. The electric rates in the night are cheaper compared to peak times. This will result in additional
saving for oil and gas industry.

c. The need for less maintenance of electric motors and localized electric grid will result in fewer
maintenance trips for the oil and gas workers which will help in controlling dust as well as minimize
impact on the wild area in the four corners region.

In the second bullet not sure what specific maintenance and repair costs we be borne by producers
that are associated with the electric power source for electric compression. Maintenance and repair
of substations and transmission lines, from the grid to substation, are typically borne by electric
generators and included in rates to consumers.

The last bullet on suppliers/manufacturers is more an implementation issue than an economic issue.
We recommend moving this discussion to description on how to implement.

4. Tradeoffs - We recommend striking any reference to new co-generation plants as means to supply
power for electric compression, since the electric compression option requires no thermal power. As
previously stated current plans for electric power generating within the western regional power grid

should be adequate to meet even the most optimal electric compression demand that might develop.

5. Burdens - Since implementation of electric compression is voluntary the producers can evaluate
which compressor conversions to electric are economically feasible. Economic burdens over the long
term can be minimized and possibly turned into economic gain based on careful evaluation of return
on capitol expenditures (e.g., lower electric motor vs. RICE engine maintenance costs). The
assumed requirement for new electric power generation to support electric compression is
speculative, since the degree of implementation of this option producer specific. We recommend
deleting the sentence on capitol investment for new power plants. Also, existing plans for new
generation may be sufficiently adequate to meet reasonably anticipated power requirements for
implementing this option. We recommend consultation with the Power Plant Workgroup.

6. Il. Description of how to implement and feasibility of option - See above comments.

7. 11l. Feasibility of the option, C Economics - On economics, we agree that costs need to be
evaluated, including the economic benefits, as previously mentioned. The need for modeling (air
quality) to evaluate the air quality benefits is true about all of the options. Also, the planned modeling
to address cumulative regional air quality impacts is discussed elsewhere in the draft report. We
recommend deleting the sentence.

ON-SITE ELECTRIC GENERATOR ALTERNATIVE TO GRID POWERED ELECTRIC
COMPRESSION

As written the current option identifies only one source of electric power, power from the grid. A
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second alternative to this option would be to supply power to the electric motors using local
dedicated low-emission natural gas lean-burn electric generators. The electric compression using
the lean-burn electric generator should be included as a second alternative for the "Install Electric
Compression" mitigation option.

We recommend that the Four Corners Air Quality Task Force add the following language to the
Install Electric Compression mitigation option:

Mitigation Option: Install Electric Compression (Alternative - On-Site Generators)

I. Description of the mitigation option

Overview - As an alternative to grid power dedicated on-site natural gas-fired electrical generators
can be used to supply power to electric motors that replace the selected RICE compression engines.
The electric motors would be rated at an equivalent horsepower to that of RICE engines currently
used for gas compression. The power sources for the electric compression could consist of a
network of on-site gas-fired electrical power generators. The alternative could be expanded to
include consideration of replacement of other engines, such as, gas-fired pump-jack engines used as
"prime-movers."

The currently available gas electric generator run on variety of fuels including low fuel landfill gas or
bio-gas, pipeline natural and field gases. The gas electric generators are available in the power
rating from 11 kW to 4,900 kW. Decisions on the use of on-site generators to replace natural gas-
fired engines and the number of generators required would depend on a number of factors, including
the proximity, spacing and size of existing engines. As a simple example using the conversion
factor of 1 MW = 1,341 HP, adding a 1 MW natural gas-fired generator could replace an inventory of
approximately 33 small (40 hp) internal combustion engines if these were reasonably close proximity,
say spaced within a one or two mile radius. However, in "real world" operations, there will be several
factors involved in determining the number of required gas-fired electrical generators; such as
transmission loss, ambient operating temperature, load operating conditions, pattering of applied
loads, etc.

Air Quality/Environmental Benefits

The emissions from gas electrical generators are relatively low compare to smaller internal
combustion engines because of new technology and ability of controlling emission from big engines.
For example a Caterpillar G3612 gas electrical generator with power rating of 2275 kW emits 0.7
gram/hp-hr NOx at 900 rpm which is equivalent to 0.0009387 g/W-hr. For comparative illustration
with alternative 1, if you assume .... As stated in the mitigation option; "Control Technology Options
for Four Corners Power Plant" (FCPP), the NOx emission from FCPP is approximately 0.54
g/mmBtu. Based on the assumption that efficiency of FCPP is 40%, the NOx emission from FCPP is
approximately 0.002099 g/W-hr. This comparison shows that the gas electrical generator is more
environmentally friendly then using power from a coal based power plant. The baseline average
emission for the Western Grid should be used to calculate the real emission difference between

Oil & Gas Stationary RICE Public Comments

Page 3 of 8




Name

Date

Message

Document Iltem

installing a lean burn electric generator to replace combustion engines.

The noise from continuously running internal combustion engines can be an issue for the nearby
residents. The switch to electric motors will also help cut down the noise in the oil and gas operation.

The need for less maintenance of electric motors and lean burn electric generator will result in fewer
maintenance trips for the oil and gas workers which will help in controlling dust as well minimize the
impact on wild area in the four corners region.

Economics

The initial capitol cost of installing gas electrical generator and electrical motor would be relatively
high. As an example, a generator of 1 MW capacity can approximately support 33 combustion
engine of 40 HP. A general purpose 40 HP engines costs about $1200.00 which results in capital
cost of $39,600 for replacing 33 internal combustion engine with electric motors. The approximate
cost of a 1.2 MW gas-fired generator is $430,000. The total capital cost for replacing 33 engines with
a gas fired generator will be about $470,000. However in long term the benefit in terms of emission
reduction and saving in maintenance cost should help in recovering the initial capital cost.

The maintenance cost of one big generator is cheaper than maintenance of many smaller internal
combustion engines.

The cost of running electrical wires to connect electric motors will much less than currently installed
pipelines to carry natural gas for the small rich burn combustion engines.

Tradeoffs

In case of gas electric generators, there will be shift of emission from many internal combustion
engines to one or several big internal combustion engine(s). There would be a net reduction in

emissions which will depend on degree of conversion that each producer deems economically

feasible.

The cost and affects of running transmission lines from generator(s) to power electrical motors for
gas compression needs to be evaluated.

Burdens

The cost to replace natural gas fired engines with electrical motors would be borne by the oil and gas
industry.

II. Description of how to implement

A. Mandatory or voluntary: Voluntary, depending upon the results of monitoring data over time.
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B. Indicate the most appropriate agency(ies) to implement; State Air Quality agencies.
. Feasibility of the option

A. Technical: The feasibility mainly depends on the close proximity of replaceable internal
combustion engines and operating conditions of internal combustions engines in order of selection of
gas electrical generator. The power, transmission line and substation requirements for on-site lean-
burn generator system would need to be carefully considered in deciding the feasibility of this option.
B. Environmental: Factors such as federal land use restrictions or landowner cooperation could
restrict the ability to obtain easements to the site. The degree to which converting to electrical motors
for oil and gas related compression is necessary should be a consideration of the Cumulative Effects
and Monitoring Groups. Emissions from on-site electric generators would more than off-set the
natural gas-fired engines that could be targeted for replacement (e.g., uncontrolled compressor
engines or small rich burn pump jack engines).

C. Economic: Depends upon economics of ordering electrical motors, the ability of the grid system to
supply the needed capacity and the cost to obtain right of way to drop a line to a potential site.
Suppliers/Manufacturers would have to be poised to meet the demand of providing a large number of
electrical motors, large and small.

IV. Background data and assumptions used

The background data was acquired from practical application of using electrical motors in the
northern San Juan Basin based upon interviews with company engineering and technical staff.

Gas electrical generator information was obtained from Caterpillar's Website.
V. Any uncertainty associated with the option (Low, Medium, High):

Medium based upon uncertainties of obtaining electrical easements from landowners and/or land
management agencies.

VI. Level of agreement within the work group for this mitigation option TBD

VII. Cross-over issues to the other source groups (please describe the issue and

Southern Ute
Growth Fund

7/11/2007

The SUGF agrees that implementation of this federally mandated level of emission control will
minimize emissions from newly manufactured, modified and reconstructed engines after their
respective effective dates.

6 - Mitigation Option:
Follow EPA New Source
Performance Standards
(NSPS)
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Southern Ute 7/11/2007 | The SUGF supports the control technology options listed above as the SUGF supports usage of Best | 8 - Mitigation Option: Use
Growth Fund Available Control Technologies on internal combustion engines located within the exterior of SCR for NOx control on
boundaries of the Southern Ute Indian Reservation. lean burn engines
9 - Mitigation Option: Use
of NSCR / 3-Way
Catalysts and Air/Fuel
Ratio Controllers on Rich
Burn Stoichiometric
Engines
10 - Mitigation Option: Use
of Oxidation Catalysts and
Air/Fuel Ratio Controllers
on Lean Burn Engines
11 - Mitigation Option:
Install Lean Burn Engines
EPA Region 8 7/11/2007 | As EPA commented on the Cumulative Effects Paper, it is unclear how the 4 Corners Task Force 12 - Mitigation Option:
Interim Emissions Recommendations for Stationary RICE are being implemented. Interim Emissions
Recommendations for
The mitigation option Interim Emissions Recommendations for Stationary RICE states that "BLM in Stationary RICE
New Mexico and Colorado are currently requiring these emission limits as a Condition of Approval
(COA) for their Applications for Permits to Drill (APD). These limits currently apply only to new and
relocated engines ... (compressors assigned to the well APD)..." However, we understand that BLM
policy for a small engine COA as applied to an APD is for new and replacement engines.
The Oil and Gas Workgroup should clarify how is the terms "relocated" and/or "replacement"” are
being defined by BLM and the USFS with respect to COAs for well located engines.
For comparison, EPA's NSPS for spark ignition engines will apply to new, modified, and
reconstructed units starting in January 2008. The terms new, modified, and reconstructed are
defined in Federal Regulation.
ANL: M. 7/12/2007 | We recommend adding the following next generation technology to the four currently included in this | 13 - Mitigation Option:

Lazaro/R. Cole

mitigation option:

Homogeneous-Charge Compression-Ignition (HCCI) technology was analyzed the by cumulative
effects workgroup but was inadvertently omitted from the oil and gas work group mitigation option
paper Next Generation RICE Stationary Technology. The following is a recommended text for
inclusion in the Final Report:

Homogeneous-Charge Compression-Ignition (HCCI) Engine

I. Description of the mitigation option

Overview

Next Generation
Stationary RICE Control
Technologies —
Cooperative Technology
Partnerships
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Homogeneous charge compression ignition (HCCI) engines are under development at several
laboratories. In these engines a fully mixed charge of air and fuel is compressed until the heat of
compression ignites it. The HCCI combustion process is unique since it proceeds uniformly
throughout the entire cylinder rather than having a discreet high-temperature flame front as is the
case with spark ignition or diesel engines. The low-temperature combustion of HCCI produces
extremely low levels of NOx. The challenge of HCCI is in achieving the correct ignition timing,
although progress is being made in the laboratories.*

Only a few experimental measurements of NOx from (HCCI) engines have been reported. The
measurements are typically reported as a raw NOx meter measurement in parts per million rather
than being converted to grams per horsepower-hour. Dibble reported a baseline measurement of 5
ppm when operated on natural gas.? Green reported NOx emissions from HCCI-like (not true HCCI)
combustion of 0.25 g/hp-hr.® The achievable NOx emission levels are yet to be determined. It is not
currently known if HCCI technology can be applied to all engine types and sizes. However, if all
reciprocating engines could be converted to HCCI so that the engines produce no more than 0.25
g/hp-hr, then the overall NOx emissions reduction would be 80% in both Colorado and New Mexico
using the calculation methodology of the SCR mitigation option.

II. Description of how to implement

A. Mandatory or voluntary

It is too early to determine whether implementation of this technology will be voluntary or mandatory.

B. Indicate the most appropriate agencies to implement

lll. Feasibility of the option

A. Technical - HCCI is in the laboratory stage of development.

B. Environmental - HCCI has the potential of extremely low NOx levels.

C. Economic - HCCI is not sufficiently developed to have proven economic feasibility.
IV. Background data and assumptions used

1. Bengt Johansson, "Homogeneous-Charge Compression-Ignition: The Future of IC Engines,"
Lund Institute of Technology at Lund University, undated manuscript.

2. Robert Dibble, et al, "Landfill Gas Fueled HCCI Demonstration System," CA CEC Grant No: PIR-
02-003, Markel Engineering Inc.
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3. Johney Green, Jr., "Novel Combustion Regimes for Higher Efficiency and Lower Emissions," Oak
Ridge National Laboratory, "Brown Bag" Luncheon Series, December 16, 2002.

V. Any uncertainty associated with the option (Low, Medium, or High)
HCCI has high uncertainty.
VI. Level of agreement within the work group for this mitigation option

VII. Cross-over issues to the other source groups (Please describe the issue and which group.)
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