ENGl NEERI NG EVALUATI ON REPORT
PE- BERKELEY, | NC.
PLANT NUMBER 11326
APPLI CATI ON NUMBER 579

BACKGROUND

PE- Ber kel ey has been operating a conmbi ned cycle cogeneration plant consisting of
a gas turbine and a duct burner at the title V facility on the canpus of the
University of California in Berkeley. NOx emnmissions fromthe gas turbine are
controlled by injecting steam In order to conply with the requirenments of

Regul ation 9 Rule 9 by January 1, 2000, the steaminjection rate has been

i ncreased, and in doing so em ssions of carbon nonoxide (CO, a secondary

pol lutant, has increased. Currently CO emission rate are limted to 919 pounds
per day (I|b/day), when the turbine is firing natural gas, and 2,195 | b/day, when
the turbine is firing fuel oil. This application requests that the CO em ssion
rate limt be raised to 2,195 | b/day, when the turbine is firing natural gas.

The proposed changes to the NOx concentration and emission Iimts are considered
m nor pernit revisions per Regulation 2-6-226, and were nade admi nistratively on
Decenber 29, 1999. However, increase in the daily CO emi ssion rate triggers PSD
nodel i ng requi renents of Regul ati on 2-2-305, and 30-day public notification per
Regul ation 2-2-405. It is also subject to a 45-day EPA revi ew because it is a
significant nodification to the existing Title V permt.

In a letter dated 2/14/2000, PE-Berkeley submtted a request to repair the duct
burner by replacing the duct burner elements. These el enents are 14 years old
and have physically deteriorated. The new elenents will have the sane heat input
rating as the existing units, and will have the same or |ower enissions, and
therefore is considered an equivalent unit. Per the District Regulation 2-1-301
repl acenent of burners with non-identical conponents is an alteration, requiring

an authority to construct. Since enm ssions will not increase, however, it is not
considered a nodification (per Regulation 2-2-223) and therefore BACT is not
required.. The description of the duct burner is updated in Table Il-A of the

proposed nodi fied Major Facility Review Permt.
The application covers the follow ng sources:

S-40 Gas Turbine, General Electric, LM2500, 243 MVBTU hr
S-41 Duct Burner, COEN, PowerPlus, 84 MVBTU hr

EM SSI ON CALCULATI ONS

Basi s:

a. Natural gas conmbustion for 280 days/yr

b. Rating: gas turbine = 243 MMBTU hr; duct burner = 83.4 MMVBTU hr
c. Exhaust NOx eni ssion concentration = 20.2 ppm

d. Exhaust CO eni ssion concentration = 200 ppm ( RACT)

1. NOx em ssions = (243+83.4 MMBTU hr) (29, 105 dscf/ MVBTU) (20. 2E- 6) (I b- nol e/ 387
sdcf) (46 | b/
| b-mol e) (24 hr/ day)
= 547 | b/ day



2. CO em ssions:

at | ower anbient tenperature of 43 degree Fahrenheit the exhaust rate was
estimated to be 113,986 dscf/min at 14.48% Q2

= (200 ppm) (113,986 dscf/m n){(20.95-14.48)/(20.95-15)}(60 mn/hr)(28 | b/l b-
nol e)/ (387 dscf/l b-nol e)
= 108.93 I b/ hr

at hi gher anbient tenperature of 80 degree Fahrenheit the exhaust rate was
estimated to be 101, 760 dscf/mn at 14.49% O2

= (200 ppm (101, 760 dscf/ m n){(20.95-14.49)/(20.95-15)}(60 mn/hr)(28 | b/l b-
nol e)/ (387 dscf/l b-nol e)
= 95.92 | b/ day

The proposed CO emission rate of 2,195 | b/day corresponds to an hourly average
rate of 91.5 pounds, which would be | ess than the val ues cal cul ated above on the
basi s of RACT emi ssion |evel.

CO eni ssions increase = (2,195 I b/day - 919 | b/day) (280 days/yr)
= 357,280 | b/yr
= 178.64 ton/yr

PLANT CUMULATI VE | NCREASE

CO 0.0 ton/yr (current) + 178.64 ton/yr (new)
= 178.64 ton/yr (new total)

BACT/ RACT DETERM NATI ON

The proposed nodification (higher steaminjection) will reduce NOx eni ssions so
as to conply with the requirenents of Regulation 9-9-303.2, but at the sanme tine
it will result in the increase of secondary pollutant, CO Per Regul ation 2-2-

112, Exenption, Secondary Pollutants from Abatenent, em ssions of secondary
pol l utant are exenpt from BACT but are subject to the RACT requirenments. Various
district rules and the California Air Resources Board (CARB) RACT gui dance for
gas turbines were reviewed to find out if a RACT Iimt for CO has been adopted
or reconmended. The District Regulation 9-9 does not, also, specify any CO
limtation. Only the San Joaquin Valley District Rule 4703 contain a limt for
CO, which is 200 ppmat 15% Q2. This limt is considered as RACT. The exhaust
concentration fromthe gas turbine with the proposed nodification is not
expected to exceed the RACT limt.

PSD MODELI NG REQUI REMENTS

PE-Berkeley is a mpjor facility and the proposed nodification is a major

nodi fication with respect to CO and therefore requires PSD nodeling per the

Di strict Regulation 2-2-305, Carbon Mnoxi de Mdeling Requirenent, PSD. PE-
Berkel ey submitted a nodeling anal ysis which was perforned in accordance with
the District Regulation 2-2-414, PSD Air Quality Analysis. The result of the air
qual ity inpact analysis i ndicate that the proposed nodification would
not interfere with the attai nment or maintenance of applicable NAAQS for CO The
anal ysis was revi ewed and approved by the Pl anning Division of the District.



STATEMENT OF COMPLI ANCE

The facility is expected to continue to conply with the applicable requirenents
listed in the nodified Major Facility Review Permt.

The project is categorically exenpt fromthe California Environnental Quality
Act (CEQA) per the District Regulation 2-1-312.3, Permt applications for

proj ects undertaken for the sole purpose of bringing an existing facility into
conpliance with newly adopted regulatory requirenments of the District or of any
| ocal, state or federal agency.

BACT/ RACT, and PSD nodeling requirenents are discussed in separate sections of
this report.

NESHAPS do not apply.

PERM T CONDI TI ONS

The Permit condition ID# 366 part 10 has been nodified to include the new CO
[imt. New conditions part 4a, 5a, and 12a are added to |imt CO em ssions at
RACT level, and require CO nonitoring . Mjor Facility Review Pernmt has been
amended to incorporate these changes.

RECOMVENDATI ONS

I reconmend that PE -Berkeley be issued nodified Major Facility Review Pernmit. |
recommend that PE-Berkeley be issued a pernit to operate the replacenment burner

BY:

Dharam Si ngh, PE



