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THE TEXT YOU ARE VIEWNG | S A COVPUTER- GENERATED OR RETYPED VERSI ON OF A
PAPER PHOTOCOPY OF THE ORI G NAL. ALTHOUGH CONSI DERABLE EFFORT HAS BEEN
EXPENDED TO QUALI TY ASSURE THE CONVERSI ON, |IT MAY CONTAI N TYPOGRAPHI CAL
ERRORS. TO OBTAIN A LEGAL COPY OF THE ORI G NAL DOCUMENT, AS IT
CURRENTLY EXI STS, THE READER SHOULD CONTACT THE OFFI CE THAT ORI G NATED
THE CORRESPONDENCE OR PROVI DED THE RESPONSE.

Decenber 14, 1988

SUBJECT: Revi ew of Val ero Hydrocarbons BACT Anal ysi s

FROM Al len C. Basal a, Chief
Econonmi ¢ Anal ysis Section, ASB (MD> 12)
TO Ant hony Wayne, Chi ef
Texas, New Mexi co Enforcenent Section (6T-ET)
Regi on VI
This neno is in response to your request of Novenber 8. In

our judgnent, the Val ero hydrocarbons BACT economi c analysis is
unacceptable. The enpl oyed nethodol ogy is not supported as valid
for purposes of project budgeting and cost-effectiveness
assessnents. To renedy this deficiency, Valero should redo their
anal yses using nore conventional techniques. Also, the BACT
analysis fails to include other alternate control options which
are potentially as effective as, and |less costly than, those
control techniques presented

Frank Bunyard's detailed reviewis attached.

cc: G MCutchen
F. Bunyard
E. Nobl e
D. Sol onon
Decenber 8, 1988
MEMORANDUM

SUBJECT: Revi ew of Val ero Hydrocarbons BACT Anal ysis

FROM Frank L. Bunyard
Economi ¢ Anal ysis Section, ASB (MDD 12)

TO Al len C. Basal a, Chief
Economi ¢ Anal ysis Section, ASB (MD> 12)

Per your request of Novermber 8, | have revi ewed the subject
docunent and prepared the foll owi ng comments regardi ng ny
concerns on the economi c issues of the BACT proposals offered by

Valero. |1 have also coordinated our reviews with Eric Noble of
the Noncriteria Pollutants Programs Branch for his technical
insights in preparing these conments. In addition, | have

di scussed these thoughts at sone length with Stanley Spruiell and
Rick Bartley of EPA Region VI staff by phone earlier in this
week.

My maj or concerns with the technical, cost and econom c
i ssues are sunmmarized as foll ows:
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(1) Inconsistent annualization nethods to estimte cost-
ef fectiveness

(2) Omssion of analyses of alternatives, such as conbined
cycle steam generation for gas turbines and
retrofitting dry controls on internal conbustion
engi nes (I1CE)

(3) Questionable incorporation of downtime in the
operating costs and unreasonabl e concerns regarding
catal yst regeneration and/or disposal, brine disposa
and water purification costs.

The follow ng discussion will explore each of these points
in detail. First, nmy chief concern is the annualization nethod
used in the derivation of the cost-effectiveness figures that are
the focus of the arguments presented by Valero

The nmethod, as discussed in Section 3, page 20, of the
Val ero BACT anal ysis, uses the sinking fund, or future val ue
nmet hod, to determ ne cost-effectiveness. Standard cost
esti mati ng met hodol ogi es used by the Agency program offices are
based on present value nethods. All the criteria for EPA

rul emaki ng, such as NSPS, and NAAQS/ PSD program i npl ement ati on,
such as RACT determ nations and BACT determ nations, enploy this
present value nethod. This philosophy is in agreenent wi th both
academ cians and practitioners famliar with nodern financia
theory in capital budgeting and asset allocation activities.

The estimate of $14,724 per ton, which is derived fromthe
future 10-year value of $53,947,000, is equivalent to a $5676 per
ton NOX renmpved for Selective Catal ytic Reduction (SCR)
technol ogy presented in Table 3, page 25. Sinmilarly, the $5, 865
for water injection in Table 2 is equivalent to $1545 per ton NOX
renoved; and, the $9,292 in Table 3 for SCR for the | CE engines
is equivalent to $ $3,582 per ton. 1In short, the choice of a
present value versus future value nmetric is a tinme preference
i ssue that should not be an argunent introduced into the test of
reasonabl eness of BACT determ nations. To repeat, Agency
st andar di zed procedures use the present val ue nethod

I concur with Valero's concept for normalizing annualized
costs for projects with nonuniformcash outlays, such as

replacing catalyst. 1 also concur conceptually w th nost of the
remaining line-by-line itens, with the exception of specific
itens, such as those discussed below (e.g., |lost production).

On the second point, Valero excludes discussion on
al ternative technical options, which would include: (1) operating
sone gas turbines in the conbined cycle node, (2) retrofitting
existing ICE with new heads to neet the 2 gram NOX per
hor sepower - hour emission limt or,(3) purchase or rental of new
sinple cycle gas turbines capable of neeting the NOX limt with
little or no water or steaminjection.

Regar di ng the discussion on page 32 of the Val ero anal ysis,
Val ero coul d have included a discussion on the viability of
installing one or nore conbi ned cycle gas turbines rather than
utilizing all sinple cycle units. The addition of heat recovery
st eam generators and steam turbines would increase plant
efficiency and, as a side benefit, nake steam avail able for
injection into the gas turbines. Steaminproves the heat rate of
the gas turbines and reduces the mmintenance inpacts associ at ed
with water injection. | understand that Solar Turbines was
pronoting this concept a few years ago
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Concerning the technical discussion of ICE s on page 47,
Val ero did not address retrofitting the ICFs with the new heads
that woul d woul d achieve the desired emission limt of 2 gram NOX
per hp-hr without further control. This would be cheaper and nore
reliable than SCR technol ogy on existing ICE s in achieving the
sane environnental objective. Alternatively, newer nodel engines
with new NOX control technol ogy could possibly be rented

3

On the third issue regarding inclusion of specific operating
cost elenments, we should not concur with the phil osophy
underlying the assunptions for downtinme and associ ated | ost
production, brine disposal, and water purification problens. W
bel i eve the case for nmaintenance problens and including | ost
production as an out-of -pocket expense is overstated. W believe
that expensing a full-tine technician to nonitor these turbines
and engi nes shoul d di m nish potential downtinme problens.

Accordi ngly, adding an expense for |lost production is a redundant
item Furthernore, enough experience should now be avail able on
both wet controls and SCR to prevent, or at |east be prepared
for, potential maintenance problens. |f not, then the source
shoul d consult with equi pment manufacturers, users, and states
for docunentation of mmintenance experience regarding SCR As a
m ni nrum EPA shoul d request nore anal yses of dry controls in the
Val ero permt application.

As for brine disposal, this requirenment is not unique to
Corpus Christi. This is a problemconmon to all facilities
producing steam as well as gas turbines with water injection.
Therefore, this is not an argunment for unreasonabl eness.

Li kewi se, catal yst regeneration is a routine recycling operation
carried out by the catal yst manufacturer. Regarding the

di scussi on on page 28, the concerns with handling the handling
and di sposition (recycling) of vanadi um pentoxide as a hazar dous
waste is a legitimte issue; however, proper care of this
material is a normal cost of doing business and shoul d not be
consi dered as an econonmi c argunent, w thout additiona
docunent ati on.

The loss in efficiency attributed to water injection also
seens to be excessive. The pernmit presunes (to neet a 42 ppm NO2
limt) a fuel penalty of at least 2.2%for a 0.62:1 water-to-fue
ratio. This is about 3 1/2 tinmes the inpact reported in the
background docunment for the gas turbine NSPS. Incidently, both
the Solar and Allison gas turbines may be able to neet the 25 ppm
limt with water injection at a water-to-fuel ratio |l ess than
1.0.

In sunmmary, Val ero has not presented sufficient information
to render the emission limts of 25 or 42 ppm for gas turbines
and 2 grans per hp-hr for |ICE inappropriate.



