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previously noted is designed with a conservative air/cloth ratio, enabling removal
of particulate matter by 99.9% and greater. The baghouse also creates conditions
on a collected ash layer that provide high mercury removal, which can be
augmented by injecting activated carbon. Also, given the high solubility of
hydrogen chloride, it is probable the SIGS wet FGD process will continue to
derive 98% removal of hydrogen chloride. Thus, emissions of hydrogen chloride
will likely remain at the value of 0.00010 Ib/MMBtu, as determined by tests
conducted to satisfy the 2010 EPA Information Collection Request.  This

emission rate of hydrogen chloride is anticipated for most coals available in the

western states.

Regarding NOx, boiler production rates with the coal presently used from the San
Juan mine are approximately 0.28 Ibs/MMBtu. Given the ability of SNCR to
provide about 35% NOx reduction on boilers of this size, achieving the target
outlet rate of 0.23 Ibs/MMBtu will not be compromised unless the boiler NOx rate
exceeds about 0.33 Ib/MMBtu. Most western bituminous and subbituminous
coals have similar fuel properties that affect NOx production, thus it is likely the

SNCR process as specified will meet the targeted NOx limits.
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OTHER ENVIRONMENTAL BENEFITS UNDER THE REVISED SIP

APART FROM THE REDUCTION OF NOx AND SO, EMISSIONS
DISCUSSED ABOVE, ARE THERE ANY OTHER EMISSION
REDUCTIONS THAT WILL BE REALIZED UNDER THE REVISED SIP?
In addition to reducing NOx and SO on Units 1 and 4 with SNCR and potential
changes to the FGD system, retiring San Juan Units 2 and 3 will significantly
reduce emissions. Specifically, retiring Units 2 and 3 will eliminate their potential
NOx emissions, which at an 85% capacity factor equals in a typical year
approximate 4,100 and 6,400 tons per year, respectively. Retiring Units 2 and 3
will also eliminate the potential SO, emissions. These emissions, based on an
85% capacity factor and the historical SO, emissions rate of 0.15 Ibs/MMBtu, are
estimated for Units 2 and 3 to be approximately 2,060 and 3,216 tons per year,

respectively.

WILL THE RETIREMENT OF UNITS 2 AND 3 HAVE ANY OTHER
ENVIRONMENTAL BENEFITS?

Yes. Emissions of trace species limited by the MATS rule will be eliminated.
Based on tests conducted for the 2010 EPA Information Collection Request,
facility-wide mercury will be reduced from approximately 8.6 Ib/yr by about 2 lbs
per year with the retirement of Unit 2, and an additional 2.3 Ibs per year with the

retirement of Unit 3.
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Emissions of hydrogen chloride and hydrogen fluoride will be reduced. Based on
data obtained for the 2010 EPA Information Collection Request tests, retiring
Unit 2 will eliminate 1.7 and 3.5 tons per year, respectively, of hydrogen chloride
and hydrogen fluoride. The same data suggests retiring Unit 3 will eliminate 2.1

and 2.4 tons per year, respectively, of hydrogen chloride and hydrogen fluoride.

Emissions of total filterable particulate matter for all SJIGS units are below the
SJIGS permit limit of 0.015 1b/MMBtu; if Units 2 and 3 emitted at this rate their
retirement would eliminate filterable particulate matter emissions of about 200

and 320 tons per year, respectively.

Finally, terminating operation of Units 2 and 3 will eliminate emissions of CO; by

2.88 and 4.50 million tons per year, respectively.

WHILE NOT PART OF THE REVISED SIP, AS PART OF THIS
PROCEEDING PNM IS OFFERING TO INCLUDE ITS INTEREST IN UNIT 3
OF THE PALO VERDE NUCLEAR GENERATING STATION (“PVNGS”) IN
ITS NEW MEXICO JURISDICTIONAL GENERATION PORTFOLIO
RATHER THAN BUILDING A NATURAL GAS COMBINED CYCLE
GENERATING UNIT. CAN YOU PLEASE DESCRIBE THE EMISSIONS
FROM A STATE-OF-ART COMBINED CYCLE GENERATING UNIT THAT
WOULD BE AVOIDED BY INCLUSION OF PNM’S PALO VERDE SHARE

IN THE NEW MEXICO JURISDICTIONAL GENERATION PORTFOLIO?
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PNM, by directing its share (134 MW) of Palo Verde Unit 3 to New Mexico customers,
would avoid the need to provide an equivalent energy output — 1,056,456 MWh — by a
natural gas-fired combined cycle unit. The avoided fossil emissions from a state-of-art
natural gas-fired combined cycle generator can be estimated by analogy to the Russell
Energy Center in Hayward, California, which began operation in August of 2013. This
unit, operating under a permit issued by the Bay Area Air Quality Management District,
is restricted in emissions of NOx to 0.00735 Ib/MMBtu and carbon monoxide to 0.0045

Ib/MMBtu. Further, the Russell Energy Center is the first unit in the U.S. to be limited

in CO» emissions — as measured by a restriction in operating heat rate to 7,730 Btu/kWh.

Using an annual capacity factor of 90%, thus producing 1,056,456 MWh of power
annually, the avoided fossil emissions from a unit similar to the Russell Energy Center
due to PNM’s share of Palo Verde Unit 3 would be approximately 30 tons of NOx, 18.4

tons of carbon monoxide, and 473,651 tons of carbon dioxide.

VII. FUTURE AIR QUALITY REGULATIONS

DO YOU KNOW OF OTHER AIR QUALITY REGULATIONS THAT SJGS
WILL NEED TO ADDRESS IN THE NEAR FUTURE?

Yes — the EPA final MATS rule was recently issued. The MATS rule is intended to
reduce emissions of heavy metals and acid gases from new and existing coal- and oil-
fired boilers. One of the heavy metals limited by the MATS rule — mercury — has

already been addressed. Others include arsenic, chromium, and nickel. The acid gases
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include hydrogen chloride, discussed previously in this testimony. The requirements

under the MATS rule will become effective on April 16, 2015.

HOW IS SJGS PRESENTLY POISED TO MEET THE MATS RULE?

The recently retrofit fabric filters and FGD upgrade equip the SIGS to meet the
requirements of the MATS rule with little risk. There are many aspects of MATS
compliance — but perhaps most relevant to SJIGS are limits on emissions of

mercury and hydrogen chloride.

The MATS limit for mercury emissions is 1.2 1b/TBtu, and for hydrogen chloride
is 0.002 Ib/MMBtu. Tests conducted for the 2010 EPA Information Collection
Request show emissions of mercury are controlled to about 1/ 10" of the MATS
limit. As discussed previously, low mercury emission is achieved by absorption
by inherent carbon in the fly ash, further augmented by activated carbon. The
fabric filter removes the absorbed mercury as particulate matter. Hydrogen
chloride is reduced by two means: (a) reaction with alkali in fly ash both in the

flue gas and on the fabric filter media, and (b) the wet FGD process.
I should also note that the MATS rule restricts emissions of filterable particulate

matter to 0.030 Ib/MMBtu — twice the value of the existing 0.015 Ib/MMBtu limit

already required by the State of New Mexico for all SIGS units.
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San Juan can readily comply with these emissions limits because of the recent

environmental upgrades.

WHAT ROLE DOES THE FLUE GAS DESULFURIZATION EQUIPMENT
PLAY WITH RESPECT TO MEETING THE REQUIREMENTS OF THE
MATS RULE?

The FGD equipment removes both the soluble species of mercuric chloride and
hydrogen chloride. Regarding mercury, it is well known that elemental mercury —
once oxidized in the flue gas to soluble mercuric chloride (*“HgCl,”) — is removed
by the FGD absorber. The removal of mercury in this manner by the FGD

absorber is a so-called “co-benefit” of the FGD process.

Hydrogen chloride is also highly soluble and is removed to a very high degree —
more than 98% with the San Juan coal — by the alkaline sprays of the FGD

absorber.

WILL THE RETROFT AND OPERATION OF SNCR NOx CONTROL
AFFECT THE ABILITY OF SAN JUAN’S ENVIRONMENTAL CONTROL
SYSTEM TO MEET THE REQUIREMENTS OF THE MATS RULE?

The SNCR equipment will not materially affect the performance of the
environmental control system in meeting the mandates of the MATS rule.

The only process impact attributable to SNCR is introducing residual ammonia

into the flue gas, in concentrations that will likely be about 5 ppm but could
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approach 10 ppm. Any impact of residual ammonia will likely be positive — such
as reducing the already-low levels of hydrogen chloride by producing ammonium
chloride on the fabric filter material. Similarly, ammonia will react with any
sulfur trioxide (“SO3”) in the flue gas and form sulfates and bisulfates of
ammonia, perhaps within the air heater or baghouse. Sootblowing of the air

heater and cleaning of the baghouse filter removes this material from the gas

stream.

HOW WILL THE RETIREMENT OF SAN JUAN UNITS 2 AND 3
POSITION SAN JUAN WITH RESPECT TO THE EXISTING
GREENHOUSE GAS REGULATION AND THE RECENTLY
ANNOUNCED FEDERAL PLAN TO REQUIRE FOSSIL FUEL
FACILITIES TO REDUCE GREENHOUSE GAS EMISSIONS?

Future regulations may limit CO, emissions. The EPA has stated that CO;
emission limits for existing plants will be proposed by June 1, 2014. The
magnitude of such reductions is not known. One possible option is a first phase
requiring modest reduction followed by a second phase mandating greater

reductions, pending commercial demonstration of carbon capture and storage.

A first phase CO, reduction could be based solely on heat rate improvements.
SJGS Units 1 and 4 operated at net plant heat rates from 2009 through 2012 that
averaged 10,565 and 10,779 Btu/kWh, respectively. Modest reductions in CO;

may be possible by changes to instrumentation and control systems, the steam
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turbine, heat exchangers, and other boiler ancillary equipment. Such reductions

are likely limited to several percentage points — from 1% to perhaps as high as 4

or 5%.

A second phase of CO; reduction requiring carbon capture and storage technology
is unlikely, based on recent pronouncements by the current Administration. Even
if such an unlikely event were to occur within the next decade — such as lowering
CO» emissions to the approximate 1,000 Ib/MWh typical of a natural gas-fired
combined cycle generating unit — the SJIGS will be on equal footing to other coal-
fired units. In fact, it is likely the SJGS would be at a relative advantage due to its
location, which enables nearly “zero-cost” disposal of carbon captured from flue

gas.

HOW DOES SAN JUAN’S LOCATION ASSIST WITH DISPOSAL OF
CARBON?

The San Juan site is located within 25 miles of Kinder-Morgan’s Cortez CO;
pipeline that provides CO, for enhanced oil recovery in Southwestern Colorado.
This pipeline is located east of Farmington, NM and can be linked to the San Juan
station. Sargent & Lundy have estimated the capital cost for such a pipeline to
approximate $50,000,000. SJGS-produced CO; could be transferred to Kinder-
Morgan without revenue. The CO, could be used for enhanced oil recovery,
alleviating PNM of responsibility for developing, operating, and maintaining a

sequestration site.
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ARE THERE OTHER POTENTIAL FUTURE AIR QUALITY
REGULATIONS THAT MAY REQUIRE ADDITIONAL EMISSION
CONTROLS?

The Clean Air Act (*CAA”) requires EPA to set NAAQS for air pollutants considered
harmful to public health and the environment. EPA has set NAAQS for six principal
“criteria pollutants” which are carbon monoxide, lead, NOx, ozone, particulate matter
and SO,. The NAAQS undergo a periodic scientific review process and can be
modified as a result of this review. Changes in the NAAQS require a rulemaking
process which provides for public comments and public hearings. It is possible that
stricter NAAQS standards could impose additional requirements on the SJGS if it were

shown that emissions resulted in a violation of a new standard.

For example, SJGS may be required in the future to demonstrate compliance with the
recently revised Primary Annual PM,s NNAAQS of 12 ug/m’ and/or the Primary 1
hour SO, NAAQS of 75 ppb. Two years ago SIGS conducted PM,s modeling that
showed SJGS meets the PM, 5 annual standard by a small margin. In conducting this
calculation PNM utilized realistic assumptions defining the gas leakage rate from SJGS
units, operating under forced draft conditions. There is no EPA standard method for
calculating emissions due to duct leaks from positive pressure boilers, and it is possible
the State, EPA or an environmental group could challenge PNM’s methods. The
balanced draft conversion will eliminate this concern; however this case presents an

example of how NAAQS limits could be revised.
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WOULD ADDITIONAL LIMITS DUE TO NAAQS COMPROMISE THE
VIABILITY OF THE SJGS?

As I've described, the SJGS is equipped with a state-of-art environmental control
“platform”. Reasonable additional reductions in particulate matter, NOx, SO», and

MATS-limited emissions should be achievable, albeit at additional cost.

DO YOU HAVE ANY THOUGHTS ON HOW SAN JUAN WILL BE
POSITIONED TO MEET FUTURE AIR QUALITY REGULATIONS
AFTER INSTALLATION OF SNCR?

As I've described, the nature of the regulations and their requirements will dictate
SJGS feasibility. Let me repeat — the SJGS is equipped with state-of-art
environmental controls that provide a solid “platform”. Further reductions in particulate
matter, NOx, SO,, and MATS-affected emissions — if modest and reasonable — should

be achievable, albeit at additional cost.

VIII. CONCLUSIONS

DO YOU HAVE ANY CONCLUDING OBSERVATIONS?

Yes. To summarize, under the Revised SIP the SIGS is a viable generating station that
meets all present and near-term environmental mandates, while competitively providing
power in the Southwest. The environmental control system is state-of-art, and features

sufficient flexibility to accommodate additional mandates that could arise.
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DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

Yes it does.

GCG #517355
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