TECHNI CAL SUPPORT DOCUMENT

Thi s docunent serves as the statenent of basis as required by 40
CFR part 124. This docunent sets forth the |legal and factual
basis for permt conditions, including references to applicable
statutory or regulatory provisions, including provisions under 40
CFR 8§ 52.21. This Technical Support Docunent (TSD) is for al
interested parties of the permt.

1. GENERAL | NFORMATI ON

1.1 Applicant and Stationary Source |nformation

Permtting Authority: United States Environnent al
Protecti on Agency
Region 5
77 West Jackson Bl vd.
Chi cago, Illinois 60604
Alr Quality Permt Nunmber: PSD- PI - R50003- 00- 01
Omer/ Operator Nane and Energy Alternatives, Inc.
Addr ess: 21210 Eaton Avenue, Suite C
Far m ngton, M nnesota 55024
SI C Code: 4911, Electric Services
Facility Location Treasure |Island Resort and Casino

5734 Sturgeon Lake Road
Red Wng, M nnesota 55066
Prairie Island I ndian Conmunity

Responsi ble Oficial: Dal e Gundberg, President
Energy Al ternatives, Inc.
Phone: (612) 242-1887
Fax: (651) 460-7529

Permt Contact: Philip Kairis, Operations Manager
Energy Al ternatives, Inc.

Phone: (612) 245-3750

Fax: (651) 460-7522

1.2 FACI LI TY DESCRI PTI ON

Energy Alternatives, Inc. proposes to install four internal
conbustion engines at the Treasure |sland Resort and Casino at
5734 Sturgeon Lake Road, Red Wng, Goodhue County, M nnesota
55066. The engines will be owned and operated by Energy
Alternatives, Inc., and |ocated on the property of the Prairie

| sl and I ndian Community. The engines will be installed northeast
of the Treasure Island Resort and Casino at the Prairie Island
Communi ty Wastewater Treatnment Facility. The |ocation of the
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facility housing the engines will be near H ghways 61 and 316,
between the cities of Hastings and Red Wng, in Goodhue County,
M nnesot a.

The shaft power of each engine will drive a 1825 kWgenerator to
produce electricity. The electricity produced will be used for
peak | oad managenent and backup power for the Treasure I|sland
Resort and Casino. The total generation capacity of the engines
will be 7.3 nmegawatts (MN. Electricity generated at the facility
wi Il not be sold for distribution. The project is major for the
Prevention of Deterioration (PSD) permtting because the
potential nitrogen oxide (NOx) em ssions fromthe engine
generator project is above 250 tons per year.

The four engines will each be Caterpillar Mdel 3516B

t ur bocharged engi nes. The Caterpillar 3516B engi nes each have 16
cylinders. Each engine operates at a rated speed of 1800

revol utions per mnute(rpm and produces shaft power of 2,593
brake horsepower (BHP). Each engine will burn approximtely 130.2
gal l ons per hour of |low sulfur (0.05% diesel fuel when operated
at capacity.

A building will house the four engine generator sets and a
control room It will occupy approximtely 3,268 square feet.
Addi ti onal space outside the building will be required for the
el ectrical transforners, related interconnection equipnment, and
road access. A 10,000 gallon underground diesel fuel tank is
proposed for installation adjacent to the building, and will be
subj ect to underground storage tank regul ati ons under the
Resource Conservation, and Recovery Act (RCRA)

The emi ssion units, control equipnment and em ssion stacks at the
stationary source authorized in this permt are described in the
PSD construction permt application submtted to the United
States Environnental Protection Agency (EPA) on May 15, 2000.

2. POTENTI AL TO EM T SUMVARY

Potential Em ssion Rates VOoC NOx CO PM PMLO SOo2 HAPs

Potential hourly em ssions | 1.16 37.44 3.05 0.87 0.72 0.91 0. 025
per engine (lb/hr)

Total potential em ssions - 4 | 4.64 149.7 | 12.20 | 3.48 2.86 3. 65 0. 100

engi nes (I|b/hr) 6

Total potential em ssions - 4 |20.32 | 655.9 | 53.44 | 15.24 | 12.53 | 15.97 | 0.438
engi nes (tpy) 5

Limted potential em ssions - 0.29 41.18 3.36 0. 96 0.79 1.00 0. 027

4 engines (tpy)
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3. PREVENTI ON CF SI GNI FI CANT DETERI ORATI ON REVI EW
3.1 Best Avail able Control Technol ogy Anal ysis

Since the total potential em ssions fromthe proposed engines is
greater than 250 tons per year for nitrogen oxides (NOx), the
facility is considered a major stationary source and subject to
Federal Prevention of Significant Deterioration (PSD) permtting
whi ch includes a Best Available Control Technol ogy (BACT)

anal ysis. Therefore, the PSD applicant, Energy Alternatives,
conducted a BACT anal ysis for NOX.

The BACT analysis is an analysis of the em ssions reductions that
can be achieved by any new major stationary source en ssions unit
and the available pollution control technol ogy that can be used
to achieve the em ssions reductions. It is a “top-down” process
in which all avail able control technol ogies are ranked from

hi ghest to lowest in order of effectively reducing air em ssions.
In the “top-down” process, the PSD applicant first exam nes the
nost stringent, or “top” control alternative. That alternative is
est abl i shed as BACT unl ess the applicant denonstrates, and the
permtting authority in its informed judgenent agrees, that
techni cal considerations, or energy, environnmental, or economc
impacts justify a conclusion that the nost stringent technol ogy
is not “achievable” in that case. If the nost stringent
technology is elimnated in this fashion, then the next nost
stringent alternative is considered, and so on. The BACT anal ysi s
is done on a case-by-case basis. The Environnental Protection
Agency (EPA) provides gui dance on conducting BACT anal yses in the
New Source Revi ew Wor kshop Manual (DRAFT, QOctober 1990).

The BACT anal ysis for the proposed project is based on a baseline
of 8760 operating hours per year at rated capacity. Uncontrolled
NOx em ssions at rated capacity are 10.15 g/BHP-hr, 58 | b/hr, and
226.2 tons per year for each engine based on the manufacturer’s
guar ant ee.

Energy Alternatives identified the follow ng control options for
determ ning BACT for the proposed engi ne generator sets:

Engi ne gas recircul ati on (EGR)

Fuel Specification (Low Nitrogen Fuel)

I ntake air cooling

No controls

Non-sel ective catal ytic reduction (NSCR)
Non-t hermal plasma reactor

Pre-ignition chanber conbustion

Retard engine timng
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Ri ch burn conbustion

Sel ective Catal ytic Reduction (SCR)
St eani wat er injection

Tur bocharger /w aftercooler

A conbi nation of control techni ques

EGR, low nitrogen fuel, intake air cooling, NSCR, non-thernal

pl asma reactors, pre-chanber conbustion ignition, rich burn
conbustion, SCR, and water/steaminjection were elimnated based
on technical infeasibility.

Technical infeasibility can include technical difficulties that
woul d preclude successful use of a control option for the

em ssions unit under review. It can be denonstrated through
physi cal, chem cal, and engi neering principles. Two key concepts
in determ ning whether a control technology is feasible are
whether it is comercially avail able and whether it can be
reasonably installed and operated on the em ssions unit under
revi ew.

O the remaining control options, the top alternative or, nost
effective control option, was determned to be em ssions of 6.55
g/ HP-hr by using electronic injection timng retardation, and
turbochargers with aftercoolers to achi eve em ssions reductions
for nitrogen oxides. Since all conpression-ignition (Cl)

engi nes, which include diesel engines are | ean-burn engines, |ean
burn conbustion is an inherent function of these proposed units.
Thus, | ean-burn conbustion technol ogy was not considered as a
separate control option for BACT. Also, since the applicant
accepted the top alternative in the list for BACT a cost analysis
is not required, nor is a detailed analysis required for the

ot her control options.

3.2 Ar Qality Analysis

The PSD review requires the applicant to conduct an air quality
anal ysis of the anbient inpacts associated with the construction
and operation of the proposed new source. The main purpose of
the air quality analysis is to denonstrate that new em ssions
emtted fromthe proposed nmgjor stationary source, in conjunction
wi th other applicable em ssions fromexisting sources in the
area, Wwll not cause or contribute to a violation of any
applicable National Ambient Air Quality Standards (NAAQS) or PSD
increment. An air quality analysis is also required for any
pol I utant increases froma proposed new or nodified source

pl anning to construct within 10 kiloneters of a Class | area and
has an anbi ent inpact on such an area equal to or greater than 1

ng/ n¥, based on a 24-hour average.
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Energy Alternatives is required to conduct an air quality

anal ysis for NOx. Cenerally, the analysis involves (1) an
assessnment of existing air quality, which may include amnbi ent
monitoring data and air quality dispersion nodeling results, and
(2) predictions, using dispersion nodeling, of anbient
concentrations that will result fromthe proposed project and
future gromh associated with the project.

The di spersion nodeling analysis usually involves two phases: (1)
a prelimnary analysis and (2) and a full inpact analysis. The
prelimnary analysis nodels only the significant increase in
potential em ssions of a pollutant fromthe proposed source and
the results of this analysis determ ne whether a PSD applicant
must performa full inpact analysis. A full inpact analysis

i nvol ves estimating background pol |l utant concentrations resulting
from existing sources and grow h associated with the proposed
source. In addition, the applicant nust still address additional
i npact anal ysis requirenents required under 40 CFR 52.21 (0).

| SCST3 nodel i ng was used to conduct the air quality analysis for
the Treasure |sland Peaking Power Station to assess potential NOx
air quality inpacts fromthe four engine generating units. Since
Energy Alternatives, Inc. plans to operate each of the peaking
units at no nore than 550 hours per year, and this operational
condition will be enforceable under the PSD permt, this
operational condition was included in the air quality analysis.
The nodeling results showed i npact concentrations bel ow t he

annual significance level of 1 ng/nf at 550 hours per year of
operation, and a full inpact analysis was not required. Al so, the

predi cted annual inpact of 0.97 ng/nf is below 1 ng/nf. After
addi ng an estimated background concentration of 8.6 ng/n¥, the
resultant concentration is 9.6 ng/n?¥, which is bel ow the annual
air quality standard of 100 ng/n¥ and the allowable Cass Il PSD
i ncrement of 25 ny/n?t.

3.3 Additional Inpact Analysis

For the additional inpact analysis, the applicant to nust exam ne
gromh in the area due to the project, to analyze the inpacts of
em ssions fromthe project on the soils and vegetation in the
area, and to analyze any visibility inpairnment due to the
project. The additional inpact analysis showed no significant
inpacts on visibility, soils and vegetation in the surrounding

ar ea.
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at 28.1to 76.2 in
Hg for 40 to 100%
| oad for each

engi ne

Em ssi ons Moni tori ng Basi s
Limtation
NOx: 6.55 g/ HP- hr Conduct an initial performance BACT
per engi ne test; Conduct a performance/ 40 CFR 8§
NOx: 37.44 | b/ hr stack test every three (3) 52. 21
per engi ne years; Conduct an annual
em ssions test using a portable
em ssions anal yzer during the
cal ender years between the
periodi c performance tests
NOx: 10.30 tpy per |Recordkeeping of nonthly NOx BACT
engi ne em ssions for each engine based |40 CFR 8§
on a twelve nonth rolling sum 52. 21
550 hr/year per Recor dkeepi ng of nonthly Air
engi ne operating hours for each engine |Quality
based on a twelve nonth rolling |Analysis
sum 40 CFR 8
52.21
Tur bocharger /w Conti nuously nonitor aftercool er | BACT
Af tercool er tenperature of each engi ne 40 CFR 8
oper ati on: 52.21
mai ntai n the
aftercool er return
wat er tenperature
for each engine at
| ess than or equal
to 140 degrees
Fahr enhei t.
El ectronic Mai ntain records of flash file BACT
injection timng program #180- 1736 whi ch 40 CFR 8
retardation: flash |establishes retard engine timng |52.21
file program #180- |paraneters
1736 shall be set
for retard engi ne
timng
Conmbusti on Conti nuously nonitor the intake |[BACT
operation: intake mani fol d pressure 40 CFR 8
mani fol d pressure 52. 21
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The permt requires Energy Alternatives to conduct a stack or
performance test every three (3) cal ender years, with the first
test required to be conducted three years followng the initial
conpliance test. Energy Alternatives will use a portable

em ssions anal yzer to nmeasure NOx em ssions annually during years
in which a periodic stack or performance test is not required.
The portabl e em ssions anal yzer nust be set up and used accordi ng
to the testing nethods and principles in the Portable

El ectrochem cal Anal yzer Procedure (attachnent 2 of the permt).

This nethod is applicable to the determ nation of nitrogen oxides
(NO and NGO, ), carbon nonoxide (CO and oxygen (O, concentrations
in controlled and uncontroll ed em ssions from conbusti on sources
using fuels such as natural gas, propane, butane, and fuel oils.
This method is designed to provide a reasonabl e assurance of
conpliance using periodic nonitoring or testing.

The permt requires Energy Alternatives to maintain records of

all nmeasurenents and other data required in the permt for at a
period of |east five (5) years after the effective date of the
permt. The permt also requires Energy alternatives to submt
reports to the EPA Region 5 office, including an annual
conpliance certification to certify conpliance with the em ssions
[imtations and other applicable terns of the permt.



