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Mr. Alvaro Linero, P.E. ’
Administrator, New Source Review Section REC ElV ED
Florida Department of Environmental Protection

Twin Towers Office Building FEB 08 1939
2600 Blair Stone Road BUREAU OF
Tallahassee, FL 32399-2400 AIR REGULATION

RE: Response to FDEP and U.S. EPA Region IV Comments
Project No. 0250281-006-AC, PSD-FL-248, John E. Preston Water Treatment Plant

Dear Mr. Linero:

This letter is written in response to comments provided by the Florida Department of Environmental
Protection (FDEP) and the U.S. Environmental Protection Agency (EPA) Region IV regarding the PSD
Permit Application for proposed modifications to the above-referenced facility. Comments on the
application were received from FDEP in a letter dated May 11, 1998. EPA provided additional comments
to FDEP in aletter dated July 10, 1998. FDEP forwarded these commentsto MDWASD in a letter dated
July 29, 1998. These letters are included in Attachment A.

FDEP Comments

CH2M HILL has discussed FDEP comments with Ms. Susan DeVore-Fillmore and Mr. Joseph Kahn,
P.E., both of the FDEP New Source Review Section, in order to obtain clarification and additional detail.
Based on comments received from FDEP and EPA, MDWASD requests that the PSD application

submitted for this facility be revised as follows:

L Replacement of the annual power output limitation of 19,000,000 kilowatt-hours (kW-hrs) with
an annual fuel consumption limitation of 1,300,000 gallons diesel fuel;

L] Replacement of the power output-specific emissions limitation of 12.62 grams per kw-hr
(g/kW-hr)with a heat input-based limitation of 2.15 pounds per million British Thermal Unit
(IbyMMBTU) for the 20E4 engines; and

] Replacement of the power output-specific emissions limitation of 12.62 g/kW-hr with a heat
input-based limitation of 4.12 Ib/MMBTU for the 20F4B engines.

FDEP Form 62-210.900 signature pages are provided in Attachment B.
Our responses to FDEP's comments reflect discussions with Ms. DeVore-Fillmore and Mr. Kahn, and are

provided as follows:
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FDEP Comment No. 1 - FDEP requested a detailed cost effectiveness analysis based on vendor
information for the chosen control technology, as well as for Selective Catalytic Reduction (SCR), for both
sets of generator sources

Response - A cost effectiveness analysis was included in the initial application. This analysis assumed that
separate SCR systems would be installed on each engine (6 systems total). Itis our understanding that
FDEP is interested in the cost effectiveness of SCR if one system were installed for each bank of engines
(one system for the 20E4 engines and one system for the 20F4B engines). Within each bank, engine
exhausts would be combined into a common header leading to the SCR system.

Cost estimates have been obtained from an SCR equipment manufacturer for a single system capable of
treating the combined exhaust from each bank of diesel engines. The estimate and revised cost
effectiveness tables are included in Attachment C. The revised tables should replace Tables 5-2 through
5-5 of the April 1998 application submittal. The cost effectiveness of using a single SCR system to control
emissions of NOx from the diesel engines is estimated to be $5,170 per ton of NOx removed. This cost
effectiveness assumes that separate systems will be installed on each bank of engines and that equivalent
amounts of electricity would be generated by the engines with combustion modifications or SCR (selection
of emission control technology will not influence the amount of electricity generated). This cost
effectiveness is lower than expected because SCR does not effectively reduce NOx emissions at engine
operating loads typical for this facility (less than 50 percent). For comparison, the cost effectiveness of
using combustion modifications to control emissions of NOx from the diesel engines is estimated to be $174
pertonNOx removed. Combustion modifications are an effective means of NOx reduction regardless of
engine operating load. In response to this comment and EPA Comment No. 1, we maintain that SCR is
not a feasible technology for reducing NOx emissions from the engines at this facility (see response to EPA
Comment No. 1).

FDEP Comment No. 2 - FDEP requested the frequency and duration of engine startup, shutdown, and
maintenance activities, or any other times the engines are operating without producing power.

Response - Since the application is being revised from a power output-based approach to a fuel
consumption-based approach, estimates of the frequency and duration of times when then engines operate
without producing power are not necessary.

FDEP Comment No. 3 - FDEP requested fuel usage information, including the heat input rate
(MMBTU'hr) for each diesel engine; methods proposed for determining compliance with the rates; an
explanation of why fuel limitations were not proposed; and NOx emission rate calculations in terms of
16/MMBTU for comparison to RACT limitations stated in Chapter 62-296.570(4), FAC.

Response - Fuel usage information for each engine model was provided in Attachment 5 of Appendix A
(Air Permit Application Form and Supplemental Information) of the application. Heat input rates are
approximately 27 MMBTU/hr (both engine models burning API 36 diesel fuel with a higher heating value
019,620 BTU/Ib). No method is proposed to determine compliance with these rates, since they represent
the maximum capacity of each engine (potential emissions).
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The proposed fuel consumption limitation corresponds to annual NOx emissions of 370 tons, which is
slightly less than the level of emissions previously proposed. Emissions calculations and information in
support of this request are included in Attachment D. Daily and 365-day rolling total fuel consumption will
be recorded from meters located between the tanks and the engines to monitor compliance with the annual
limit. Emissions calculations indicate that the control technology proposed as BACT will comply with the
Florida NOx RACT standard for diesel engines.

FDEP Comment No. 4 - FDEP requested verification that the emissions factors used for the chosen
control technology and for SCR at 100% load for both sets of engines. FDEP also requested engine
brake-horsepower curves for both sets of engines, and the relationship between engine load and
power-specific emissions (including emission factors at 110% load).

Response - Power-specific emission factors (uncontrolled) provided by EMD for both engine models were
included in Attachment 5 of Appendix A ( Air Permit Application Form and Supplemental Information) of
the permit application. However, the application should be revised from a power output-based approach
(emissions in terms of g/lkW-hr) to a heat input-based (emissions in terms of 1b /MMBTU) approach.
Maximum heat input-specific emissions for both engines, calculated from BSFC rates and manufacturers
test data, occur at full (100%) load operating conditions.

In addition to proposed BACT, which consists of retarded injection timing plus installation of turbocharger
aftercoolers, and SCR, several other NOx reduction alternatives were considered. Supporting information
for the proposed BACT and other alternativesis provided in Attachment E. Proposed BACT is Alternative
#2 in Attachment E. NOx emissions reductions of 85% are commonly accepted as achievable using SCR,
and the catalyst manufacturer (Peerless, Inc) confirmed this level of efficiency.

FDEP Comment No. 5 - FDEP requested calculations supporting the proposed annual emission rates
for each engine model (20E4 and 20F4B) for comparison to PSD significant emission rates.

Response - Emission calculations are provided in Attachment D.

FDEP Comment No. 6 - FDEP requested clarification of whether or not the engine exhaust stacks would
be able to comply with the requirements of Chapter 62-297.310(6), FAC, regarding sampling facilities.
I not, FDEP requested clarification of how testing would be conducted to show compliance with the NOx
emissions limit.

Response - The 20E4 engines will not be able to comply with 62-297.310(6)(c) because there is
mnsufficient stack length available between obstructions. The 20F4B engines would be able to comply with
62-297.310(6)(c) only if sampling ports were installed. However, the stacks are relatively small in
diameter (less than 2 feet), so little benefit will be gained by drilling 3-inch diameter holes in the sides of
these stacks. Instead, the MDWASD proposes to collect NOx samples through a rake probe, which
composites sample volume from 3 locations across the stack diameter.

FDEP Comment No. 7 - FDEP inquired if "other" NOx emission control technologies had been
considered, such as altemative fuels, duel fuel firing, or engine retrofitkits. A summary ofany information
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regarding these technologies was requested.

Response - Several NOx emission control technology alternatives were evaluated. The technologies can
be divided into three categories: combustion modifications, fuel system conversions, and add-on control.
Expected NOx emissions reduction and installed cost per unit are provided for each alternative in
Attachment E. A detailed cost effectiveness analysis was not performed for retrofitting of each engine with
dual fuel conversion kits because the cost of the retrofit approached the cost of the engines.

FDEP Comment No. 8 - FDEP requested a detailed map showing the location, in UTM coordinates,
of all fenceline receptors used in the air quality impact analysis. FDEP also requested diskettes containing
all air quality impact analysis modeling output files.

Response - A 7.5-minute series USGS map is included in Attachment F showing the location of all
fine-grid modeling receptors. Since receptors close to the Preston WTP are located too close together
for the scale of the USGS map, a separate diagram showing receptor locations close to the facility is also
included. UTM coordinates are displayed along the axis of both maps. The air quality modeling files are
provided on the diskette enclosed with this letter.

U.S. EPA Comments

CH2M HILL has discussed EPA comments with Region IV staff, specifically Mr. Keith Goff (BACT
issues) and Mr. Stan Krivo (dispersion modeling issues) in order to obtain clarification and additional detail.
Our responses to EPA's comments reflect these discussions and are provided below:

EPA Comment No. 1 - EP A requested that additional information be provided regarding any operational
differences between the subject facility and similar facilities in Philadelphia, PA to indicate why SCR would
not be feasible for the Preston WTP. EPA also requested that a discussion be included regarding exhaust
gas temperatures at reduced loading, and the amount of time that the engines would be operated at reduced
load and temperature. Finally, EPA commented that the cost effectiveness of $2,370/ton is typically
considered to be acceptable for NO, reduction costs.

Response - Based on telephone conversations with O'Brien Energy Systems (the operator of the facility
in Philadelphia), there are significant operational differences between that facility and the Preston WTP.
The diesel generators at the O'Brien facility are reportedly only operated at or near full load capacity. This
mode of operation is reported to be necessary to maintain sufficient exhaust temperatures (at least 550°F)
for the SCR catalyst to drive the NOx conversion.

Approximate engine exhaust temperature information obtained from the equipment manufacturer (telephone
conversation with Mike Thiel, Engine Systems, Inc., on September 3, 1998), and average 20F4B operating
loads monitored at the plant during 1998 are provided in Attachment G. The 20E4 engines accommodate
similar loads. At the Preston WTP facility, the diesel generators are normally operated in a “standby” mode
at partial power output. This type of operation is necessary because the plant's diesel generators does not
operate in a “parallel” configuration with the main power supply - plant operators are required assign
equipment either to the main power supply or to the diesel generators. Therefore, in order to maintain

L9903dep.wpd



.,
Mr. Alvaro Linero, P.E., January 29, 1999
Response to FDEP and U.S. EPA Region IV Comments, PSD-FL-248, John E. Preston WTP
Page 5 of 7

continuous water treatment and supply, the generators must be able to accommodate fluctuations in load
from the equipment they are suppling power to. Under this mode of operation, the diesel engines are
normally operated in aload range of only 25 to 50 percent of full load. Actual operation ofthe engines
during 1998 indicated that the average power output has been only 35 percent of full load.

Under these "average" load conditions, exhaust temperatures would be approximately 550°F (20E4) and
400°F (20F4B). Therefore, the engines could be expected to remain below the minimum temperature
necessary for effective NOx conversion using SCR most of the time. In addition, ammonia injection control
systems calibrated for operation at higher NOx conversions (for conventional full-load operation) do not
perform well at lower NOx conversions. Ammonia slip is expected to become more of a problem at low
exhaust temperatures.

In addition to the basic operational differences that exist between the two facilities, it is noted that the
O'Brien Energy Systems facility is intended for "peaking duty" only. The facility is located in an ozone
non-attainment area where NOx RACT requires a stringent NOx limit of 2 grams per brake horsepower
hour. According to O'Brien Energy Systems, this emission limit could only be achieved by using SCR
technology and only if the engine was operated at or near full power output. The O'Brien facility isalso
limited to 250 hours per year as a condition of its operating permit, so little performance data is available.
Therefore, we maintain that the O'Brien Energy Systems facility has not demonstrated that it is a successful
application of SCR for the control of NOx emissions from variable load diesel engines.

EPA Comment No. 2 - EP A noted that the application does not account for emissions while the engines
are being operated without producing power. It was requested that a description be provided of the
duration and frequency of operation of the engines while not producing power, with an estimate of the
annual emission rates during such conditions. The comment was also made that the permit may need to
restrict NOx, emissions by a method other than the amount of electricity generated.

Response - See the responses to FDEP Comment Nos. 2 and 3, and the corresponding attachments,

EPA Comment No. 3 - EP A notes that the application only provides emission factors for Model 20F4B
engines, notthe 20E4 engines. It wasrequested that emission factors be included for the 20E4 engines.
It was also noted that it might be necessary to establish different BACT emission limits for each model of
engine to reflect achievable emission rates.

Response - Sce the responses to FDEP Comment No. 5, and emissions calculations provide in
Attachment D. Controlled NOx emissionsare 2.151b/MMBTU (20E4) and 4.12 ItyMMBTU (20F4B).

EPA Comment No. 4 - EPA noted that the impact assessment presented in the application was based
on the 20F4B engines, as being representative of all engines at the facility, primarily because these engines
have the largest emission rate and they are physically located closest to the fence line. It was noted that
there are other variables that can have an effect on resulting (off-site) concentrations (e.g. temperature,
diameter, etc.). EPA recommended that these other parameters be considered in the selection of which
engines are modeled to ensure that the 20F4B engines will result in the highest predicted ground level
concentrations.

L9903dep.wpd



Mr. Alvaro Linero, P.E., January 29, 1999
Response to FDEP and U.S. EPA Region IV Comments, PSD-FL-248, John E. Preston WTP
Page 6 of 7

Response - The air quality impact analysis was based on the conservative assumption that all emissions
would result from operation of the 20F4B engines. This was assumed because: 1) for the same amount
of fuel consumption, higher emissions are predicted for the 20F4B engine; 2) emissions from both banks
of engine models are heavily influenced by building downwash effects; and 3) the 20F4B model engines
are located closer to the fence line. Itis expected that impacts from operation of the 20F4B engines alone
would exceed impacts from operation of the 20E4 engines only, or any scenario involving combined
operation of both banks of engines.

While the exit velocity from the 20F4B engines is lower than the exit velocity from the 20E4 engines, the
exhaust stacks from both types of engines are of similar heights and are nearly flush with the tops of their
adjacent structures. Building downwash heavily influences emissions from both types of engines.
Ground-level pollutant concentrations were estimated to be higher for the 20F4B engines because they are
closer to the fence line and they emit more NOx. This assumption has since been confirmed by using
SCREEN?3 to model two emissions scenarios: (1) full load, uncontrolled NOx emissions of 19.68 g/s from
a 20F4B stack, and (2) full load, uncontrolled NOx emissions of 10.19 g/s from a 20E4 stack.

The results of the SCREEN3 modeling analysis indicate that the predicted ambient impacts from the 20F4B
engines are at least two times greater than those predicted for the 20E4 engines at all downwind locations.
Copies of the SCREEN3 modeling analyses for each engine type are provided in Attachment G.

EPA Comment No. 5 - EPA noted that rural dispersion coefficients were used in the modeling analysis.
EPA also commented that since the area surrounding the facilities is a mix of residential, commercial, and
light industry, EPA's guidance procedure should be used to determine whether rural or urban dispersion
coefficients should be used.

Response - The area surrounding the facilities is not of a high-rise nature and the area to the east of the
facility is open water. The rural dispersion option was originally proposed in the dispersion modeling
protocol that was submitted to FDEP for review and approval (see Attachment B of the application).
Confirmation of this approach was obtained from FDEP. Itisalso noted that the use of the rural dispersion
option is generally more conservative that the urban option, typically resulting higher predicted
concentrations.

EPA Comment No. 6 - EP A noted that there are conflicting statements in the application regarding the
location of offsite receptors and suggests that some clarification is necessary.

Response - There are offsite receptors within 100 meters of the 20F4B engines, and these receptors have
been included in the modeling analysis. Polar grid-based receptors were included in the modeling analysis
for offsite receptors with radii of 100 meters, 200 meters, 300 meters, and 400 meters; from the 20F4B
engines.

EPA Comment No. 7 - EPA commented that the dispersion modeling assessment treated the Preston

WTP and the Hialeah WTP as one common facility. The question was raised as to whether or not these
two facilities should be treated as one plant for permitting purposes.
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Response - The Preston and Hialeah WTPs are both owned and operated by the Miami-Dade Water and
Sewer Department. Only acity street separates them, and the modeling analysis included receptors located
along this street. Inaddition, both facilities utilize lime produced at the Hialeah WTP, and both rely on
power generated by the diesel engines at the Preston WTP. Furthermore, FDEP has indicated that these
two facilities should to be viewed as a single combined facility for the purposes of all air permits.

EPA Comment No. 8 - EPA recommended that the Federal Land Manager (FLM) for the Everglades
National Park Class I area be notified of this project and its anticipated impact.

Response - It is our understanding that FDEP will make the appropriate notifications to the Federal Land
Manager.

Ifyouhave any questions regarding this, please contact Ms. Bertha Goldenberg, P.E. at (305)669-5711
or Mr. David Lindberg, P.E. of CH2M Hill at (619) 687-0110.

Sincerely,

Robert Ready, P.E.
Assistant Director of Treatment Facilities

RCR/RMO/DL/ro
Attachments

c: Isidore Goldman, P.E., FDEP Southeast District
Patrick Wong, P.E., Dade County DERM
David Lindberg, P.E., CH2M HILL

EPA

NP5
' /JOMQ%, BAR
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ATTACHMENT A

FDEP and U.S. EPA Comments

Request for Additional Information Regarding Air Construction/Cperation Permit Application
Project Number 0250281-006-AC, PSD-FL-248

John E. Preston Water Treatment Plant, Dade County




Department of
Environmental Protection

Twin Towers Office Building

Lawten Chiles 2600 Blair Stone Road Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 /*“‘- Secretary
July 29, 1998 A3 EJ

"‘*- E?

/ A - 5 g
Robert C, Ready, P.E.

Assistant Director of Treatment Facility SA‘NDH’] Hfi,{
Miami-Dade Water & Sewer Department
4200 Salzedo Street

Coral Gables, F1. 33146-0316

Re: Request for Additiona! Information Regarding Air Construction/Operation Permit Application
Project Number 0250281-006-AC, PSD-FL-248
John E. Preston Water Treatment Plant, Dade County

Dear Mr. Ready:

The Department has not received vour response to the request for additional information dated May
11, 1998 It has been approximately 76 days since the Department requested this information which is
required in order to continue processing your application. A copy of the request is enclosed, along with
EPA’s letter dated July 10, 1998, which was previously sent to vou. The Department will consider
EPA’s comments in its permitting decisions. Fecl free to provide your opinions regarding their
comments. '

If additional time is needed or if vou should have any questions, please call Susan DeVore-Filimore
(engineer) or Cleve Holladay (meteorologist) at 850/921-9537 or 850/921-9530, respectively.

Sincerely.

ﬂ(/ 7/1;/

AA. Linero, P.E. Administrator
New Source Review Section

AAL/sdf

enclosures

cc: Mr. David E. Lindberg, P.E., CH2M HILL
Mr. Isidore Goldman, SED
Mr. Patrick Wong, DERM

“Protect, Conserve and Manage Flonda’s Environment and Natural Resources”

Printed an recycled poper.
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m"“ rﬂ“., UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
S z REGION 4
] ¢ ATLANTA FEDERAL CENTER
%b & 61 FORSYTH STREET
T proTe” ATLANTA, GEORGIA 30303-8960 R EC E W -
BUREAU OF
Mr. Clair H. Fancy, P.E. JAIR REGU
Chief / /N? LATION
Bureau of Air Regulation
Florida Department of Environmenta ,’
Protection LT 'V;
Twin Towers Office Building T L j
2600 Blair Stone Road *xxhhwhwl

Tallahassee, FL 32399-2400

SUBJ: PSD Permit Application from Miami-Dade Water and Sewer
Department, John E. Preston Water Treatment Plant,
Hialeah, Florida (PSD-FL-248)

Dear Mr. Fancy:

Thank you for your letter of April 21, 1998, submitting an
application for a Prevention of Significant Deterioration (PSD)
permit for the above referenced facility. The application is for a
proposal to increase the operation of six existing standby
electricity generators to provide power generation capacity as
needed to ensure uninterrupted plant operation. Two different.
models of generator sets exist at the Preston Water Treatment Plant
(WTP) : EMD Model 20-645E4 (20E4) and EMD Model 20-645F4B (20F4B).
The 20E4 and 20F4B generator sets are rated to produce 2,500 and
2,865 kW of electric power at continuous full load operating
conditions, respectively, and each is driven by a 3,600 brake-
horsepower (bhp) (20E4) or 4,000 bhp (20F4B) diesel engine prime
mover. There are three Model 20E4 generators and three Model 20F4B
generators. The generators are capable of operating at load
conditions ranging from 20 percent to 110 percent (peaking duty for
durations not to exceed 2 hoursj). The engines burn transportation
grade diesel fuel, which has a sulfur content of 0.05 weight
percent, and all engines are 20-cylinder, 2-cycle, and turbo
charged.

The application indicates that the total current allowable
annual emissions of NO, from the Preston WIP are below the PSD
major source level of 250 tpy. However, the increase in NO,
emissions (i.e., 375 tpy) associated with the proposed operation of
the standby generators constitutes a major source, requiring PSD
review. The air quality impacts assessment is based on the
production of 19,000,000 kWw-hr of electricity, which corresponds
with 6,630 hours of 20F4B operation per year at full load
conditions, or 7,600 hours per year of 20E4 operation at full load
conditions, or an equivalent combination. The proposed best
available control technology (BACT) for the control of NO,
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emissions is the use of fuel injection timing retard and combustion
air precooling to achieve an emission rate of 12.7 g/bhp-hr (a 28
percent reduction in NO, emissions) .

The use of selective catalytic reduction (SCR) to achieve an
emission rate of 2.6 g/bhp-hr was rejected in the Preston WTP
application due to potential technical problems and the cost
effectiveness of SCR. Potential problems addressed in the
application include the presence of contaminants in diesal fuel
such as sulfur, phosphorus, and ash, which can poison or mask the
surface of the catalyst and reduce its activity. Fuel sulfur,
which is oxidized to SO,, may react with ammonia to form ammonium
sulfate and ammonium bisulfate salts which can form a coating over
the catalyst surface and reduce its effectiveness. The application
also indicates that the standby generators will accommodate = 7
fluctuations in load, which may result in exhaust temperatures
outside the range of optimum catalyst performance and result in
either reduced NO, reduction efficiency or the release of unreacted
ammonia. The cost effectiveness of using SCR was calculated to be
$2,370/ton, versus a cost effectiveness of $212/ton with the use of
combustion controls. The use of SCR would remove an additional 294

tpy of NO,.

Based on our review of the application package, we have the
following comments:

1. As indicated in the application, SCR has been applied at
similar facilities in Philadelphia, PA (Philadelphia SW Water
Treatment Plant and Philadelphia NE Water Treatment Plant) for
the control of NO, emissions from diesel-fired internal
combustion (IC) engines. Although the Preston WTP application
has discussed potential problems which may be associated with
the use of SCR, the application does not address any
_operational differences between the Preston WIP and the
facilities in Philadelphia to_indicate why SCR_would not be
feasible for the Preston WIP. To valicd:te the claim that SCR
is not technically feasible for the Preston WIP, the’
application should address any significant differen:es with
the facilities in Philadelphia and should discuss any
operational problems which may have been experienced with SCR
at the Philadelphia facilities. The application for the
Preston WTP should also discuss the expected exiiaust gas
temperature from the IC engines at reduced loads and the
amourt of time the engines would be operated at reduced loads
to address the concern about achieving an optimum temperature
for SCR use. Although the application indicates that the
estimated cost effectiveness of $2,370/ton is unreasonable, a
cost effectiveness of this magnitude is typically considered
to be acceptable for NO, reduction costs. '

2. Although the application bases the potentia. emissions on
a maximum annual power production rate of 19,000,000 kW-hr,
the application does not account for emissions while the
engines are being operated without producing power. The
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application should describe the duration and frequency of
operation of the engines while not producing power, and should
include an estimate of the annual emission rates during such
conditions. The total annual emissions should account for
various modes of operation of the engines. Since the engines
could be operated a considerable amount of time without
producing power, the total annual NO, emissions allowed by the
PSD permit will likely need to be restricted by a method other
than a limit on the amount of electricity generated.

3. The PSD application provides emission factors at
different loads for the Model 20F4B engines, but does not
provide such data for the Model 20E4 engines. Emission
factors (and their basis) also need to be provided in the
permit application for the Model 20E4 engines. The PSD permit
may need to include different BACT emission limits for the two
models of engines, to reflect their achievable emission rates.

4. The modeled impact assessment used the 20FA4 generator to
represent the twe types of generators at the Preston WIP
because the location of these generators are closer to the
boundary fence line, and they have the largest emission rate.
Other emission variables that affect the resultant
concentrations are the location of the stacks relative to
other buildings and the exit stack parameters (e.g.,
temperature, diameter, etc.). These other parameters should
be considered in the selection to ensure the 20F4B generators
produce the highest ground level concentraticns.

5. Rural dispersion option was selected for the transport
and dispersion calculations. Section 2.2 indicates the impact
area as a mixture of residential, commercial, and light
industrial - characteristics of urban areas. The guidance
procedure for rural/urban classification should be used for
this determination.

6. Section 6.3 indicates no offsite receptor located within
100 meters of the standby generators. Section 6.4 indicates
the wake cavity region as being 26.5 meters from the stack
with one receptor within Generator Building 2 wake zone.
These are conflicting statements. If the latter condition is
correct, SCREEN3 should be used to estimate the building
cavity length and associated concentrations.

7. The modeled impact assessment has treated the Preston WIP
and the Hialeah WTP as one common facility - no impact
receptors were located on the adjacent Hialeah Water Treatment
Plant. Although the Hialeah WTP is also owned by the Miami-
Dade Water & Sewer Department, should these two facilities be
considered one plant for permitting purposes?

8. The Federal Land Manager (FLM) for the Everglades
National Park Class 1 area should be notified of this project

and its anticipated impacts.




Thank you for the opportunity to review and comment on the
application package. If you have any questions, please contact
either Keith Goff or Stan Krivo at (404) 562-9137 or (404) 562-9123

respectively.
Sincerely yours, .

R. Douglas Néeieyi‘ ‘

Chief
Air and Radiation Technology

Branch .
Air, Pesticides, and Toxics
Management Division
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Coverner

Twin Towers Ofiice Building
«on Chiles 2600 Biair Sione Roac Virginiz £, Vvetherell
slfahassee. Floridz 323992400 Secrewzry

May 11, 1998

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Roberi C. Ready, P.E.

Assistant Director of Treatment Facility

Miami-Dade Water & Seweer Deparument
4200 Szlzado Sireet

Coral Gables, FL 33146-0316

Re: Request for Additional Information Regarding Alr Construciion/Operation Permit Application

DRAFT Permit No. $250281-006-AC, PSD-FL-248
John E. Presion Water Trzaiment Plant, Dade County

Dear Mr. Ready:
2]

The Dzpariment has received vour application for an air constructionfoperation permut for six diesel
engine-driven gencrator seis at the John E. Preston Water Treatment Plani. The application was receivet
or April 13, 1998 1In order 10 continue processing vour appiicetion, the Department will need the
a2dditional information below. Shouid vour response 10 any of the below jiems require new calculations,
please submit the new calculations, assumptions, referencs mat erizi anc appropriate revised pages of the
application form.

1. Please provide z detailed cost anzlysis in tenms of cost effectiveness (annuatized dollars/tons reduced)

based on the vendor information for the chosen control technology (Fuel Injection Timing
Retard/Combustion Air Precooling) for NOy as weil as Selective Caualvtic Reduction (SCR) for both

ets of generator sources.

A%

Please indicaie the times {Guration) and freguency (i.e. twice per day, five daye per week) of startup,
shutdown 2nd maintenance of the six diese} enging-Griven generator sets, oF any other time the engines
are running. but do not proguce power.

Led

Piease provide fuel usage information, including the heat inpur rate (MMBuw/hr) for each diesel

generator and indicate the method of compliance for that heat input rate. Also, explain why fuel
Jimitations are not proposed. Please provide emission rat° calculauons for NOx in units of Ib/MMBw
and compare with emission limits of NOx RACT, Rule 62-2 06.370(4), F.A.C.

4. Please verifv that the g/bhp-hr factor used for the chosen control technology at 100% load 1s 17. 62 for
NO,, for both sets of generator sources. Provide the factor as well as emission rates for NOx if SCR s
selected as the control technology. Also, provide the engine brake horsepower (bhp) curve for both sets
of gensrator sources, Doss the emission (g/ohp-hr} factor vary with enging speed:or other operatung
faciors? If so, please provide the differcnt emission factors, including at 110% loac.

Table 3-1 provides a comparison of proposed annual emissions with T 3D significant emission rates for
the EMD Modsi 20F4R siandby generators. Please provide the supporiing caiculations for each
proposed annual emission. Also, provide the same information for the EMD Model 20E4 standby
generators.

h

“Froteci, Conserve ond Manage Fiorigo’s Environment eng Newral Resources”

Printed on recveisd hooo!




Mr. Robcn C. Ready, P.E.
Drafi Pcrrml No. 0250281-006-AC, PSD-FL-248
Page 2 of 2

6. Please indicate if the diesel generators will be able to comply with the requirements of Rule 62-
297.310(6), F.A.C. If not, how will testing be conducted to show compliance with the NOsx emission
it ?

7. Have|vou considered other options 1owards reducing NOy, such a .._s altemnative fuels, dusl fuel firing, or
enzing rerrofit kits? 1 s, please provide a sumunary, or why noi?

8. PchF provide a detailed map showing the location of all of the fenceline recepto.’s used in the air
quality impact analysis. These receptor hocations should be shown in UTM coordinates since the UTM
coomlmat-‘ svstem is used in the modeling. In addition send us diskertes containing 21l of the air quaiiny
impact analvsis modeling output files.

Rule 62-4.050(3), F.A.C. requires that all applications for 2 Department permit must be certified bv e
professional enginzer registered in the State of Floridz. This requirement aiso applies to responses 1o
Deparument requests for additional information of an enginesring nature, As z result vour response should
be cerified by 2 professionzl engineer rezisicred in the State of Flordz. A copy of vour rzsponsz shouid be
sent 1o Isidore Goldman, DEP Southzast District and Patrick Wong, Dade Countv DERM.

f vou should have anv questions, please call Susan DeVore-Fillmore (engineer) or Clave Holladay

(mCLCOIOI(I)ngI) [project engineer] at §50/921-9537 or §50/521-9530, respectively.

Sincerely,

&& ///

A A Linero, P.E. Acummerator
New Source Revizw Secrion

AAL/sdf

cc: Mr. Bnan Beals, EPA
Mr. Iohn Bunvak, NPS
Mr. DawdE Lindberg, P.E, CH2ZM HILL
Mr. ISJdore Goldman, SED
Mr. Phtrick Wong, DERM




ATTACHMENT B

Revised FDEP Form 62-210.900 Pages

EMD 20-645E4 and 20-645F4B Engines

John E. Preston Water Treatment Plant, Dade County



John E. Preston Water Treatment Plant

4.

Professional Engineer Statement :
I, the undersigned, hereby certify, except as particularly noted herein*, that :

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant emissions
unit(s) and the air pollutant control equipment described in this Application for Air Permit,
when properly operated and maintained, will comply with all applicable standards for control
of air pollutant emissions found in the Florida Statutes and rules of the Department of
Environmental Protection; and

(2) To the best of my knowledge, any emission estimates reported or relied on in this application
are true, accurate, and complete and are either based upon reasonable techniques available for
calculating emissions or, for emission estimates of hazardous air pollutants not regulated for an
emissions unit addressed in this application, based solely upon the materials, information and
calculations submitted with this applicarion.

If the purpose of this application is to obtain a Title V source air operation permit (check here [
] if soj, I further certify that each emissions unit described in this Application for Air Permit,
when properly operated and maintained, will comply with the applicable requirements identified
in this application to which the unit is subject, except those emissions units for which a
compliance schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [ X ] if so), I further certify that the
engineering features of each such emissions unit described in this application have been
designed or examined by me or individuals under my direct supervision and found to be in
conformity with sound engineering principles applicable to the control of emissions of the air
pollutants characterized in this applicarion.

If the purpose-of this application is to obtuin an initial air operation permit or operation permit
revision for one or more newly constructed or modified emissions units (check here [ ] if so), {
further certifv that, with the exception of any changes detailed as part of this application, each
such emissions has been constructed or modified in substantial accordance with the information
given in the corresponding application for air construction permit and with all provisions

_contained in such permit.
. A -

¢ Janvary 1949
Date '

I.Part6 - 1

DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96




John E. Preston Water Treatment Plant

Owner/Authorized Representative or Responsible Official

I. Name and Title of Owner/Authorized Representative or Responsible Official :

Name : Robert Ready, P.E.
Tttle ; Director of Treatment Facilities

2. Owner or Authorized Representative or Responsible Official Mailing Address :

Organization/Firm :  Miami-Dade Water &Sewer Department
Street Address: 4200 Salzedo Street
City :  Coral Gables
State : FL Zip Code :  33146-0316

3. Owner/Authorized Representative or Responsible Official Telephone Numbers :

Telephone :  (305)669-7668 Fax : (305)669-3753

4. Owner/Authorized Representative or Responsible Official Statement :

/, the unders;gned am themeﬁo%me&mpmwﬁaﬁﬁeﬂoﬁ-ﬁﬁrv

prthe responsible official, as
defmed in Ffule 62—210 200 F.A. C of the Title V source addressed in this application,
whicheveric-appheadres | hereby certify, based on information and belief formed after
reasonable inquiry, that the statements made in this application are true, accurate and
complete and that. to the best of my knowledge, any estimates of emissions reported in
this applicaticn are based upon reasonable techniques for calculating emissions. The
air pollutant emissions units and air pollution control equipment described in this
application will be operated and maintained so as to comply with all applicable
standards for control of air pollutant emissions found in the statutes of the State of
Florda and rules of the Department of Environmental Protection and revisions thereof.

- lunderstand that a permit, if granted by the Department, cannot be transferred without
authorization from the Department, and I will promptly notify the Department upon sale

or legal transfer of any ?@d emissions units.
-

7% ey (- 222D

Signature Date

* Attach letter of authorization if not currently on file.

ILPart2- 1
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96



ATTACHMENT C

Revised Cost Effectiveness Determination

EMD 20-645E4 and 20-645F4B Engines

John E. Preston Water Treatment Plant, Dade County




~-08 Junm 38 (03:48 SCR Systems Diwv. 214-351-0194 =

' PEERLESS MFG. CO. FACSIMILE MESSAGE
2819 Walnut Hill Lane » Dallas, Texas 75229 + (214) 357-6181 « FAX: (214) 351-0194

TO: CHZMHILL DATE: June 8, 1998
ATTN: Mr. David Lindberg PAGES: One (1)
FAX: (619) 687-0111 CC: PJB/TTS/PMC-1967

RE: SCR Pricing for Diese] Gen Sets
Your Reference: Miami - Dade County Water & Sewer

Paarless Reference: PMC-1867

Dear Mr. Lindberg,

| apologize for the delay in getting you this information. We will need more detaﬂed design
dat to “firm up” our pricing and sizing.

Below is a table that summarizes the pricing for the various SCR systems. | do not have
good estimates for installation, but | assume it to be between 20-35% of contract price.

Budget SCR Price
{axcluding tank)
Central District
20E4 (3} $450K
Preston P
20E4 (3) ‘ $450K
20FA4R (3) $550K
Orr WTP
20F48B (4) $780K

The budget {+ 20%)} price includes catalyst, reactor (external insulation by others),
Ammonia Flow Control Unit (AFCU), Ammonia injection Grid (A!G). We will adjust

sizing/pricing upon mote detail design/information.

The preliminary size of the bigger reactors {20F4B) is approximately 36'w x 44'h“x 12'd.
This dimension does not include room for future catalyst. If you have any questions or
need any additional information, please call.

Sales Engineer
SCR Systems Division
PEERLESS MFG. CO. | JASCRASALES\QUOTES\1 B8B\CH26-8.FAX

This message it intended oriy for the usae of the individual or entity to which It i$ adGraased, arsl may contsin infarmation that is privikeged, corfidentiyl, and axempt from disclosure under
applicable law. I} the raader of this mestage is not the intended recipient, or The amplayea or agent responsible for daiivering the message to the intanded racipient, you are hﬂew natified rat
ary dissernination, distribution, 7 CORyING ot this cormunication is strictly prefibited. If you have received this communication In error, pleass notity ua immadiately at the above telsphone

mramber. Thank yeu.




09/24/97 15:17 FAX 214 351 0184

PEERLESS MFG. CO. FACSIMILE MESSAGE
5819 Walnut Hill Lane « Dallas, Texas 75226 + (214) 357-6181 » FAX: (214) 351-0194

TO: CH2MHILL DATE: September 24, 13397
ATTN: Mr. David Lindberg PAGES: One (1)
FAX: (619) 687-0111 CC: PJB/TTS/PMC-1967

RE: SCR Pricing for Diesel Gen Sets
Your Reference: Miami - Dade County Water & Sewer

Paerless Rafarences: PMC-1867

Dear Mr. Lindberg.

Below is a table that summarizes the pricing for the various SCR systems. | do not have
good estimates for installation, but | assume it to be between 20-35% of contract price.

Anhydrous Ammonia Budget SCR Price Price including NH. S
Consumption @ 100% per sngine Tm: m; o ;:g d 3 Storage
Load (lbs/hr) - Estimate | (excluding tank) | ' o<° = (N6t and vaporizer
Cantral Digtrict 6S
20E4 23 oa. $165K ea. 3‘1’5:‘::‘
16G4A 18 ea. $150K ea. :
Pragton WTP
20E4 23 ea. $165K ea. 63";’;{,‘“5
20F4B 48 va - $200K ea. )
Qrr WTP 4 Systems
20F4B 48 e . $200K ea. 3TM

The budget (+ 20%) price includes catalyst, reactor (external insulation by others) with
transition ducting, Ammonia Flow Control Unit {AFCU}, Ammonia Injection Grid {AlG).

Tanks are included in final column pricing. The tank is sized to hold about 15,000 galions
H,0. It will feed all units. We will adjust sizing/pricing upon more detail design/information.

The‘ preliminary size of the bigger reactors {20F4B) is approximately 9'w x 11'h x 12'd.
This dimension does not include room for future catalyst. [f you have any questions or

need any additional information, please call.

Best Regard

im T Shippy

Sales Engineer

SCR Systems Division
PEERLESS MFG. CO.

JASCASALES\QUOTESY) SBCHIMMILL FAX

whieh |7 |s addresssd. ang may contaln Infatmatien that je privileged, canlidentisl, and exsmpt fram dimicfure wrdar
smploymse or agent rasponsible for delivaring the message to the intendes raciplant. you 4¢e hersby notifled that
Immaediatsiv 9t tha above talsphane

This maaddge |a Intandad ofly tor the Lna ot e indiuldua: or snyity 1o

sppicable lewe, If the resder of this mesaace is nat the Inmended recipisnt, of the
an, or copylng of this cammunication ls strledy prehibitad. if you hava recaiveg s communicadon in ertor, plsses motity ue

any dissamination, disribu
numbar. Thank you.

“Equal Cnpernity Emplayer ME



Table 1
Total Capital Cost Estimates
Preston WTP Standby Generators
Miami-Dade Water and Sewer Department

Retarded Timing +
Aftercoolers SCR
Direct costs
Purchased equipment cost (PEC)
Control devices, auxilary equip, instrumentation’” $ 66,207 | $ 1,500,000
Two Extractive NOx and O2 CEMS Systems’ $ - s 320,600
Sales Taxes (3% of PEC) $ 1,986 | § 54618
Freight (5% of PEC) $ 3310 1 § 91,030
Direct installation cost” 3 29793 | $ 675,000
Total direct cost $ 101,297 | $ 2,641,248
Indirect costs
Indirect installation costs’ $ 21848 | & 495 000
Conlingencies6 3 13,241 | § 300,000
Total indirect cost $ 35,090 | $ 795,000
TOTAL CAPITAL COST $ 136,386 | $ 3,436,248

1 Includes catalyst, reactor {external installation by others) with transition ducting, ammonia flow control unit, ammonig
injection grid, and a 15,000 gallon anhydrous ammonia tank.

2 20E4 SCR system ($450,000), 20F4B SCR system ($650,000), and two 15,000 gallon ammonia tanks ($200,000
each).

3 Esumate obtained from EPA CEMS Cost Manual, version 3.0 for extractive CEMS at an existing plant with NOx and
02 monitors ($148,300 each system) and fuel flow meters ($4,000 each engine).

4 Direct wnstallation cost assumed equal to 45% of PEC, and includes foundation and supports, handling and erection,
clectrical, piping, insulation for ductwork, and painting.

5 Indirect installation cost assumed equal to 33% of PEC and include engineering, construction and field expenses,
contractors fees. start-up costs, performance testing, mode! study, and technician training.

6 Contingency costs assumed equal to 20% of PEC and include equipment redesign and modifications, cost escalations,
and delays in start-up.

HP Cost Effectiveness - Jan 99 Total Capital Cost



Table 2
Total Annual Cost Estimates
Preston WTP Standby Generators
Miami-Dade Water and Sewer Department

Retarded Timing +
Cost Unit Aftercoolers SCR
Total Operating Hours (all 3 engines) 9,236 9.236
Direct annual costs
Utilities
Electricity @ 20 kW' $ 0.06 kW-hr 5 - 3 11.084
Diesel fucl’ 5 077 gallon $ (7,007 5,036
Natural Gas ) 040 therm s - g -
Anhydrous ammonia @ 48 Ih/hr each $ 27500 tan 5 - $ 60,960
Operating labor
Opcrating labor’ $ 30,39 hr ) - 5 66,369
Supervising labor® 5 - s 9,955
Maintenance’ s 1163 | § 26.359
CEM O&M S - ) 14,800
CEM Annual RATA S 5 12.000
CEM Quarterly CGAs $ - $ 5.600
CEM Recordkeeping 3 - ] 10.600
CEM Annual Review and Update $ - 3 10,200
Annual compliance test (two engines) ) 350018 -
Catalyst replacement’ 3 - $ 173,972
Catalyst disposal7 $ 0.15 th ) - 5 728
Total direct annual costs $ (2,344)] § 407,663
Indirect annual costs
Overhead" 3 698 | $ 15.816
Property Lax’ 3 1,364 | $ 34,362
Insurance' S 1.364 | § 34,362
Administrative charges™ S 2,728 [ 5 68.725
Capital recovery' 0.15582009 $ 21,252 | § 535,436
CEM Capital recovery 0.15582 g 1158 46.600
Total indirect annual costs $ 27,406 | $ 735,302
TOTAL ANNUAL COST $ 25,063 | $ 1,142,965

1 Vaponzer and instrumentation ¢lectrical requirement. 6632 total hours of operation.

2 Anticipated change in fucl consumption.

hours of operation, and BSFC = 0.346 1b/bhp-hr.

Assumes 3 hrs per 8 hr shilt for SCR (6 hrs/day). No labor for IR.

Supervisor labor is 15% of operator labor.

Maintenance costs are 105 of purchased equipment costs, prorated by the number of hours of operation.
Catalyst replacement every 8760 hours of operation per engine.

Assume catalyst density 100 Ib/ef. Total weight = (6634/8760)(4 modules/engine)( 1600 Ib/module)
=4.850Ib.

8 Overhead charge rate is 60% of maintenance costs.

9 Property tax is estimated to be 1% of total capital costs.

10 [nsurance 1s estimated to be 19 of wotal capital costs.

11 Administrative costs are estimated to be 1% of total capital costs.

12 Capital recovery cost apphed to add-on control technology only, and is calculated at an interest rate of 9% for a lifetime of 10 years

S NN PO )

HP Cost Effectiveness - Jan 99 Total Annual Cost



Table 3
Cost Effectiveness Comparison
Preston WTP Standby Generators
Miami-Dade Water and Sewer Department

Retarded Timing +
Aftercoolers SCR

NOx Emissions

Uncontrolled tons/yr 514 514

Control Efficiency %o 28% 855

Reduction tonsfyr 144 437

Controlled tons/yr 370 77
Total annual cost $000/yr | § 251 [ % 2,257
COST EFFECTIVENESS ($/ton NOx reduction) $ 174 | § 5,169

HP Cost Effectiveness - Jan 99 Cost Effectiveness




Table 4
Controlled and Uncontrolled NOx Emissions
Preston WTP Standby Generatory
Miami-Dade Water and Sewer Department

Uncontrelled Emissions Controlled Emissions
Control Technology Reference Factor (IW/MMBTL) ] Ib/hr tons/yr Efficiency l Factor (Ih/MMBTL) Ib/hr [ tonysr
Retarded Timing + Atlercoolers | EMD 5.72 | 155.0 514 28% | 4.12 1240 | 3
SCR ] MDD 5.72 | 15560 514 8BS I 086 23 |77
1 Annual emissions based on 9.236 hra/yr operation all generators at full load (3,300,000 gallons/vr).
BSIFC
20-645F 4k G 1oad {Ih/bhp-hr) galthr
Prime Mover Power Outpul (bhp): 400 1K 0.346 197
Generator Capacity (KW): 2,863 TS5 0.352 150
Tutal power output (bhp-hr): 20462139 50% 0,371 106
Total power output (KW-hr): 18,953,507 25% 0465 il
Tatal fuel consumption {gallons): W o B i mmiml.;&)wﬂ()é?
Total operation (hrefvr): 9,236

HP Cost Effeetiveness - Jan 99 NOx Emissions




ATTACHMENT O

Emissions Calculations

EMD 20-645E4 and 20-645F4B Engines

John E. Preston Water Treatment Plant, Dade County




Project Emissions Summary

NOx Emissions Calculations
Hialeah and John E. Preston Water Treatment Plants

gallons (.05 wi1% sulfur)

:gnli(ms (0.05 wt% sulfur)

gallons (0.05 wt% sulfur)
gallons (0.05 wt% sulfur)

NOx Emissions Monitoring Proposed
Source tons/yr IbYMMBTU  Frequency Limitation Unitys
Before Project
20E4 Generators 0.0
20F4B Generators 0.0
Hialeah Lime Kiln 29.1 .133  monthly n/a
Preston WTP 29.1 Minor Source
PSD Threshold 250.0
After Praject
Scenario I: all power generated by 20F 4B engines
20E4 Generators 0.0 215 monthly 0
20F4B Generators 369.7 New Major PSD Source 4.12 monthly 1,300,000
Hiualcah Lime Kiln 29.1 (.13 monthly n/a
Preston WTP 398.9 PSD Major Sowrce
PSD Threshold 25000
Scenario 2: all power generated by 20E4 engines
20E4 Generators 193.2 New Minor Source 2.15  monthly 1,300,000
20F4B Generators 0.0 412 monthly 0
Hialeah Lunce Kiln 29.1 0.13  monthly n/a
Preston WTP 222.3 Non-PSD Major Source
PSD Threshold 250).0

* lime Kiln NOx emissions are assumed cqual to 140 Ihfmmef, based on an AP-42. Table 1-4.2, natural gas external combustion (commercial/institutional ).

Preston NOx NOx Summary



EMD Model 20-645E4
John E, Preston Water Treatment Plant (3)
Miami-Dade Walter and Sewer Department

bhp
3958
3603
2705
1801
89|

L NOx emissions reduction through combustion maedifications {liming adjustinent and turbocharger afiercoolers):

% load

110%
100%
75%
50%
25%

36 deg APL

36 API Fuel Consumption
MMBTU/hr

Ib/bhp-hr Ib/hr
0.3%3 1516
0.383 1380
0,392 1060
0.425 765
0513 459

7.043 Ibfgal
19620 BTUAD (HHV)

29.7
7.1
208
150

9.4

NOx Emissions (uncontrolled)

ghr
40052
36,716
23.589
18.366
9.381

b/

RR.2
K09
52.0
405
207

IMMBTU
297
199
2.50
2.69
2.30

Preston NOx EMD 20E4 NOx Emissions

g/hhp-hr

H%

10.12
10,19

872
10.20
10.53

NOx Emissigns (controlled)’

ghr
28837
26436
16.954
13,224
6,754

Ih/hr

615
58.2
174
29.1
149

/MMBTU

214
215
1.80
1.94
1.65

g/bhp-hr
7.29
7.34
0.28
7.34
7.58



EMD Mudel 20-645E4
Fuel Use and NOx Emissions Calculations
John E. Preston Water Treatment Plant (3)

Fuel Consumption

Engine Load {Ib/hr)

110 4% Toad {3958 hhp) 0.343 Ib fuelbhp-hr * 3958 bhp = 1,516 Ib/hr
100 Ze Toad (3603 bhp) 0.383 1b fueifbhp-hr * 3603 bhp = 1,380 Ib/hr
75 %0 load (2705 bhp) 0.392 |k fuel/bhp-hr * 2705 bhp = 1,060 Ib/he
50 % load (1804 bhp) 0.425 1b fuel/bhp-hr * 1801 bhp = 765 Ib/hr
25 %k load (8Y1 bhp) 0.515 Th fuel/bhp-hr * 891 hhp = 459 Ih/hr

NOx Emissions - Uncontrolled

(gal/hr)
1,516 Ib/hr * gal 36-deg API/7.043 1h = 215.2 gal/hr
1.3B0 Ib/hr * gal 36-deg API/7043 1b = [95.9 galthr
1,060 Ib/hr * gal 36-deg API/7.043 1b = 150.6 galthr
765 Ib/hr * gal 36-deg API/7.043 1h = 108.7 gal/hr
459 Ib/hr * gal 36-deg AP1/7.043 b = 65.2 galthr

Engine Luad {Ib/MMBTU)

110 % load (3958 bhp) 10.12 wihhp-hr * 3958 bhp * [b/454g * hr/29.7 MMBTU = 2,97 IlWMMBTU
100 % load (3603 bhp} 10.19 g/bhp-he * 3603 bhp * [b/454g * hr/27.1 MMBTU = 2.99 I/ MMBTU
75 % load (2705 bhp) 8.72 g/bhp-hr * 2705 bhp * 1h/454g * hr/20.8 MMBTU = 2.50 IWMMBTU
50 9 load (1801 bhp) 10.20 g/bhip-hr * 1801 bhy * Ib/454g * hr/15.0 MMBTU = 2.69 It/MMBTU
25 % load (891 bhp) 10.53 g/bhp-hr * 891 bhp * 1b/454g * he/9.0 MMBTU = 2.30 IWMMBTU

NOx Emissions

(MMBTU/hr)
1516 Jbfhr * 0.0196 MMBTU/Nb = 29.7 MMBTU/hr
1,380 Ib/hr * 0.0196 MMBTU/IR = 27.1 MMBTU/hr
1060 Ib/hr * 0.0196 MMBTU/AD = 20.8 MMBTU/hr
765 Ib/hr * 0.0196 MMBTU/b = 15.0 MMBTU/Mr
459 Ibshr * 0.0196 MMBTU/b = 9.0 MMBTU/Mr

NOx Emissions - Controlled
{IL/MMBTU)
7.29 g/bhp-hr * 3958 bhp * 1bM454y * hi129.7 MMBTU = 2,14
7.34 g/bhp-hr * 3603 bhp * IbA5dg * hof27 1 MMRTU =215
6.28 g/bhp-hr * 2705 bhp * [h/454g * hi/20.8 MMRBTU = 180
7.34 g/bhp-hr * 1801 bhp * Ib/454g * h/l5.0 MMBTU = 1.94
7.58 g/bhp-hr * 891 bhp * Ib/454g * hr/9.0 MMBTU = 1.65 b

Engine Load Equivalent Hours of Operation

110 % toad (3958 hhp) 1300000 galfyr * 7.043 1b/gal * 0.0196 MMBTU/b * hr/29.7 MMBTU = 6,040 hrs/yr

10 % load (3603 bhp) 1300000 galfye * 7.043 bfgal * 0.0196 MMBTU/b * hr/27.1 MMBTU = 6.635 hrsfyr

75 % loid (2705 bhp) 1300000 gallyr * 7.043 Ib/fgal * 0.0196 MMBTU/Ab = he/20.8 MMBTU = 8,635 hrs/yr

50 % load {1801 bhp) 1360000 gallyr * 7.043 lb/gal * 0.0196 MMBTUAb * he/15.0 MMBTU = 11,962 hrs/yr

25 S loud (891 bhpy 1300000 galfyr * 7.043 Ib/gal * 0.0396 MMBTWIb * hr/.0 MMBTU = 26,277 hrséyr - 3 engines @ 25% load uperaling continuous.
{tons/yr)

@ 2.15 Ib/MMBTU 2,15 Ib NOXMMBTU * 0.0196 MMBTU/b fuel * 7.043 Ib/gal * 1300000 galfvr = 193.2 tons NOx/yr

Annual Fuel Consumption

1300} pallens

Preston NOx EMD 20E4 NOx Calg



EMD Model 20-645F4

Emissions Calculations - All Pollutants - Bascd on information provided by EMD

Juhn E, Preston Water Treatment Piant (3}

cO
100 % load (3,603 bhp)
75 G lowd (2,705 bhp)
50 % lowd (1,801 bhp)
25 T Lol (K91 bhp)

NOX (controlled)
100 % load (3.603 bhp)
75 % load {2,705 bhp)
50 % load {1,801 bhp)
25 % load (891 bhp)

802 (0,05 weight % fuel sulfur content)
100 %o loud (3,603 bhp)
75 % load (2,705 bhp)
50 % load (1,801 bhp)
25 % lowd (891 bhp)

PM-10 {controlled)
L0 % load (3,603 bhp)
75 % load) (2,705 php)
50 % load (.81 bhp)
25 % load (891 bhp)

NMHC
10X} Jowd (3.603 bhp)
75 % load (2,705 bhp)
50 % lowd (1.801 bhp}
25 % load (891 bhp)

405 |b COvhr
2.5 b COhr
2.34 |b COMr
2.85 b CO/Mr

2.15 Ibh NOX'MMBTU
1.B0 Tb NOXMMBTU
1.94 Th NO/MMBTU
1.65 Ih NOX/MMBTU

0.05 weight % §
0.05 weight % §
0.05 weight % S
0.05 weight % 5

0057 1b PM-10/MAMBTU
0.057 Ib PM-IO/MMBTU
057 Ib PM-1/MMITU
0057 Ib PM-1O/MMBTU

Q.08 T NMHOMMBTU
008 b NMAC/MMBTU
0.08 Ib NMHC/MMBTU
008 Ib NMHC/MMBTU

tons COfyr = galfyr * b fueligal * MMBTU/Ib fuel* Ih COr * hiyMMBTU * ton/2000 b

tons COYyr = THXKNN galfyr * 7.0430b fuel/gal * 0.01962 MMBTU/Ib fuel * 4.051b CO/Mr * hi/27.07MMBTU * 1on/2000 1b = 13.4 tons COlyr
tons CO/yr = 1300000 galiyr * 7.0431b fuel/gal * 0.01962 MMBTU/Ib fuel * 2.501b CO/Mr * hr/ 20 80MMBTU * 1on/2000 Ib = 10.8 twns CO/yr
tons COfyr = LMRKN0 gallyr * 7.0431b fuclgal * 0.01962 MMBTUAR fuel * 23415 CO/r * e/ LS.O02ZMMBTU * 10on/2000 [h = 14.0 tens COfyr
tons COYyr = 1300000 galfyr * 7.0431b fuel/gal * 0.01962 MMBTU/b fuel * 2.8515 COMr * h/9.00MMBTU * 1en/2000 [b = 28.4 tons COfyr

toas NOYyr = palfyr * Ib fuel/pal * MMBTUAD fuel* b NOMMBTU * 1on/2000 1b

tons NOx/yr = | 300000 galfyr * 7.0431b fuelfgal * (101962 MMBTU/Ib fuel * 2.151b NOx/MMBTU * ton/2000 1b = 193 tons NOxfyr
tons NOx/yr = 1300000 gallye * 744315 tuel/gal * 0.01962 MMBTU/Ib fuel * 1.801b NOX/MMBTU * ton/2060 1b = 162 tons NOx/yr
tons NOx/yr = 1300000 galfye * 7.0431b fuel/gal * 0.01962 MMBTU/b fuel * 1.941b NOx/MMBTU * ton/2000 1b = 174 tons NOxfyr
tons NOx/yr = 1300000 galfye * 704315 fuel/gal * 0.01962 MMBTU/Ib fuel * 1.651b NOxX/MMBTU * ton/2000 1b = 148 tons NOxAyr

tons SO2/yr = galfyr * 1b fuel/gal * 0 0005 15 S/b fuel * 216 S02/b S * tan/2000 |b

tons SOX/yr = 1300000 galfyr * 7.043b fuelfgal * 0.5 [b 5/Ib fuel * 2 1b SO2/th § * on/2000 |b = 4.6 tons SOyr
tons SO2/yr = 1300000 gal/ye * 7.0431b fuel/gal * ¢.0005 Ih §/1b fuel * 2 b S0O2/1b S * on/2000 1b = 4.6 tons SOyr
tons SO2yr = 1300000 galfye * 7.043b fuel/gal * 0.0005 I §/1b fuel * 2 [h SO S * tan/2000 Ih = 4.6 tons SOyr
tons SO2/yr = 1300000 galfye * 7.0431b fucl/gal * (4005 Ib $/1b fuel * 2 1h SO2Ib § * ton/2000 b = 4 6 tens SOyt

tons PM-107ye = palfyr * 1b fuel/gal * MMBTU/b fuel* Ib PM-IOMMBTU * ton/2000 Ib

tons PM-10/yr = 130000 galfyr * 7.04316 fuel/gal * 0.01962 MMBTUAD fuel * 0.0371b NOAMMMBTU * tonf2000 b = 5.1 ons PM- 10/yr
tons PM- [0fyr = 1300000 galiyr * 704316 fuel/gal * 0.01962 MMBTU/b fuel * 0.0571b NOVMAMBTU * 1on/2000 |b = 5.1 tons PM- 10fvr
tons PM- 10y = [ 300000 galfyr * 7.0431b fuelfgal * 0.01962 MMBTU/b fue! * 0.0571b NO/MMBTU = 1on/2000 1b = 5.1 tons PM-10/yr
tons PM- 10yr = 1300000 gal/yr * 7.0431b fuel/gal * 0.01962 MMBTUAD fuel * $.0571b NOUMMBTU * ton/2000 1h = 5.1 fons PM- 1(#yr

tons NMHC/yr = galfyr * b fuel/gal * MMBTUW/b fuel* Ib NMHC/MMBTU * 10n/2000 1b

tons NMHC/yr = 1300000 galfyr * 7.0431b fuel/gal * 0.01962 MMBTU/Ib fize) * 0.0801b NOAWMMBTU * 100/2008 Ib = 7.2 1ons NMHCHyr
tons NMHC/yr = 1300000 galfyr * 7.0431b fuel/gal * D.01962 MMBTU/Ib fuel * 0.0801b NOx/MMBTU * tan/2000 1b = 7.2 tons NMHCHyr
tens NMHC/yr = 1300000 galfyr * 7.0431b fucl/gal * 0.01962 MMBTU/Ib fuel * 0 0801 NOMMBTU * ton/2000 b = 7 2 tons NMHC/yr
tons NMHC/yr = 1300000 galfye * 7.0431b fucl/gal * 0 01962 MMBTUWIb fucl * §.0801b NOXMMBTU * ton/2000 b = 7.2 tons NM HC/yr *

Preston NOs 20E4 All Pollutanis



EMD Model 20-645F4B
John E. Preston Water Treatment Plant (3)
Miami-Dade Water and Sewer Department

bhp
439%

4008
3001
2000

999

Z load

HO%
100%
5%
50%
25%

[

36 deg API

36 API Fuel Consumption

I/bhp-hr Ib/he MMBTUhr

0.346 1522 29.9
0.346 1387 272
0.352 1056 207
0.373 746 146
0.465 465 9.l
0.346 0 0.0
7.043 Ib/gal

19620 BTU/Ah (HHV)

NOx Emissions (uncontrolled)}

ghr Ib/hr 1b/MMBTU
TR RI2 173.6 581
0,621 i55.6 572
44,445 97.9 472
27.140 59.8 408
14705 324 355
£12

I NOx emissions reduction through combustion muodifications (timing adjustment and turbocharger aftercoolers):

Preston NOx EMD 20F413 NOx Emissions

ghhp-hy

28

17.92
17.62
14.81
1357
14.72

NOx Emissions (controlled)’

ghrt Ih/MMBTU

56,745
50,847
32,000
19,541
10,588

125.0
112.0
705
43.0
233

SO

4.19
4.12
340
2.94
2.36

2.97

ghbhp-hr

12.90
12.69
10.66

9.77
10.60



EMD Model 20-645F4B

Fuel Use and NOx Emissions Calculations
Juhn E, Preston Water Treatment Plant (3)

Engine Load

110 % Toud (4398 bhp}
100 G Toadd (4008 hhpy
75 % load (300 bhp)
50 % load (2000 bhp)
25 %% load (999 bhp)

Engine Load

110 % load (4398 bhp)
100 % load (4008 bhp)
75 % lead (3001 bhp)
S0 % lead (2000 bhp)
25 % load (Y99 bhp)

Engine Load

11 % load (4398 bhp)
100 % foad (4008 bhp)
75 % load {3001 bhp)
S0 9% Toad {2000 bhp)
25 % low! {999 bhp)

@ 412 IhMMBTU
Annugl Fuel Consuniption

Fuel Consumption
(Ib/hr)
3.346 |b tuel/bhp-hr * 4398 bhp = 1,522 Ib/he
(1346 Ib fuel/bhp-hr * 4008 bhp = 1.387 Ib/hr
(1352 Ib fucl/bhp-hr * 3001 bhp = 1,056 Ib/hr
(.373 |b fuel/bhp-hr * 2000 bhp = 746 Ib/hr
(1.465 Ib fuel/bhp-hr * 999 bhp = 465 lbthr

NOx Emissions - Uncontrolled

(Ib/MMBTU)

(gal/hr)
1.522 Ib/hr * gal 36-deg APIZ7.043 1b = 216.1 gal/hr
1,387 Ib/hr * gal 36-deg API/7.043 Ib = 196.9 galthr
1,056 Ibfhr * gal 36-deg API/7.043 b = 150.0 galthr
746 Ib/hr * gal 36-deyg API/7.043 1b = 1059 galfhr
465 Ib/hr * gal 36-deg API7.043 1b = 66.0 galfhr

17.92 g/bhp-hr * 4398 bhp * Ib/AdS5dg * he/29.9 MMBTU = 5.81 I'MMBTU
17.62 g/shp-hr * 4008 bhp * |b/454g * he/27.2 MMBTU = 5.72 I/ MMBTU
14.81 g/bhp-hr * 3001 bhp * [bAd54g * hrf20.7 MMBTU = 4.72 Ib/MMBTU
13.57 g/bhp-hr * 2000 bhp * Ih/d54g * hi/14.6 MMBTU = 4.08 IyMMBTU
14.72 g/bhp-hr * 999 bhp * Ib/d54g * /9.1 MMBTU = 3.55 IWMMBTU

NOx Emissions

Equivalent Hours of Operation

1300000 galfyr * 7.043 Ib/gal * 0.0196 MMBTWIb * 11/29 9 MMBTU = 6.017 hrs/yr
1300000 gal/yr = 7.043 Ib/gal * 0.0196 MMBTU/b * hr/27.2 MMBTU = 6,602 hrsfyr
1300000 galfyr * 7.043 Ibfgal = 0.0196 MMBTU/b * hr/20.7 MMBTU = 8.667 hrs/vr

L300000 galfyr * 7.043 Ib/gal * 0.0196 MMBTU/

1
b * hr/l4.6 MMBTU = 12.273 hrs/yr
1

1300000 galfyr = 7,043 Ib/gal * 0.0196 MMBTU/D * hr/9.1 MMBTU = 19,710 hrsiyr

(tons/yr}

4.12 Ib NOx/MMBTU * 0.0196 MMBTU/Ib fuel * 7.043 Ib/gal * 1300000 galfyr = 370 tons NOx/yr

1,300,000 gallons

Presten NOx EMBD 20F3B NOx Cales

(MMBTU/hr)
1.522 Wb/hr * 0.0196 MMBTU/Ab = 29.9 MMBTU/Mr
1,387 th/he * 00196 MMBTU/Ih = 27.2 MMBTU/hr
1,056 Ib/he * 0.0196 MMBTU/b = 20.7 MMBTU/br
746 Ib/hr * (L0196 MMBTU/b = 14.6 MMBTU/hr
465 Ib/hr * 0.0196 MMBTU/b = 9.1 MMBTU/Mr

NOx Emissions - Controlled
{IMMBTU)
12.90 g/bhp-hr * 4398 bhp * Ib/d54g * hr/29.9 MMBTU = 4.1
12.69 gfohp-hr * 4008 bhp * [b/454g * he/27.2 MMBTU = 4.1
10.66 g/bhp-hr * 3001 bhp * Ib/A45dg * hrf20.7 MMBTU = 3.4
9.77 g/bhp-hr * 2000 bhp * 1b/M454g * he/14.6 MMBTU =294
10,60 g/hp-hr * Y99 bhp * Ib/A454g * /9.1 MMBTU = 2561



EMD Model 20-645F4B

Emissions Calculations - All Pollutants - Bused on information provided by EMD

John E. Preston Water Treatment Plant (3)

co
100 % load (4,008 bhp)
75 % load (3.001 hhp)
50 % lowd (2,000 bhp)
25 % load (999 bhp)

NOx (controlled)
100 % Joad (4,008 bhp)
75 4% Joad (3,001 Bhy)
50 % load (2,000 bhp)
25 % lead {999 bhpy

S02 (0.05 weight % Tuel sulfur content)
100 % load (4,008 bhp)

75 % load (3,001 bhp)

50-% load (2,000 bhp)

25 % load (999 bhp)

I"'M-140 {controlled)
100 % load (4,008 bhp)
75 G loud (3,001 blyp)
50 % load (2,000 bhp)
25 % lond (999 bhp)

NMHC
106 % Joad (4,008 bhp)
75 % load (3,001 bhp)
50 % Joad (2000 bhp)
25 % load (999 bhp}

247 b COMr
1.98 Ib CO/Mr
1.41 Ib COMr
1.94 16 COMr

4.12 Ib NOX/MMBTU
340 b NOXMMBTU
2.94 Ib NOXMMBTU
2.56 1b NOXMMBTU

0.05 weight % S
0.05 weight % S
0.05 weight % 8
0.05 weight % S

0.057 Ib PM-10/MMBTU
0.057 b PM-10/MMBTU
0.057 1h PM-10/MMBTU
0.057 Ih PM-10/MMBTU

Q.08 Ih NMHC/MMBTU
008 Ib NMHC/MMBTU
.08 Ib NMHC/MMBTU
0.08 |b NMHC/MMBTU

tons CO/yr = galfyr * 1b fueligal * MMBTLYIb fuel* 1b CO/Me * hiMMBTU * ton/2000) |b

tons CO/yr = 1300000 galiye * 7043 1b fuel/gal * 0.01962 MMBTU/D fue) * 2.47 Ib CO/br * hrf27.21 MMBTU * ton/2000 |b = 8.2 tons CO/yr
tons CO/yr = 13KI00 galfyr * 7.043 1b fuel/gal * 0.01962 MMBTUAD fue) * 1.98 1b CO/Mr * 1h1/20.73 MMBTU * 1o1/2000 Ib = 8.6 tons CO/yr
tons COfyr = [3KKKX) galfye * 7.043 b fucl/gal * 0.01962 MMBTU/b fuel * 141 1b CO/hr * hr/14.64 MMBTU * 1on/2(0 b = 8.7 tons Cyr
tons CO/yr = 1300000 galfyr * 7042 [b tucl/gal * 0.01962 MMBTUAS fuel * 1.94 1b CO/Mr * he%.11 MMBTU * onf2000 1h = 19.1 tons CO¥yr

tons NOx/yr = galfyr * 1k fuel/gal * MMBTU/b fuel* th NOXWMMBTU * ten/2000 [b

tons NOx/yr = L300000 galfyr * 7.043 1b fucligal * 0.01962 MMBTU/Ib fuel * 4.12 1h NOX/MMBTU * 1o0/2000 b = 370 tons NOx/yr
tens NOx/yr = 1300000 gal/yr * 7.043 1b fuet/gal * 0.01962 MMBTU/Ib fuel * 3.40 I NOXYMMBTU * ton/20¢(0 1b = 305 tons NOw/yr
tons NOx/yr = 1300000 galfyr * 7.043 1b fuel/gal * 0.01962 MMBTU/Ib fuel * 2.94 b NOXY/MMBTU * ton/2080 Th = 264 ons NOx/yr
tons NOxfyr = 1300000 gal/yr * 7.043 1h fuelfgal ¥ 0.01962 MMBTU/Ib fuel * 2.56 1b NOXMMBTU * tonf2000 Th = 230 tons NOx/yr

1ons SO2/yr = galfyr * 1b fuel/gal * 0005 Ib $/b fuel * 216 SO2/b S * on/200 b

tons SO2/yr = [300000 galfyr * 7.(43 Ib fucl/gal * 0.0005 1B §/1b fuel * 2 1b SO2/1b § * 1on/2000 1b = 4.6 tons SO2/yr
tons SO2/yr = 1300000 galsyr * 7043 |b fuel/gal * 0.0005 Iy S/1b fuel * 2 1b 0230 S * 1on/2000 b = 4.6 tans SO2%yr
tons SO2yr = 1300000 galfyr * 7.043 Th fuel/gal * 0.0005 1p $/1b fuel * 216 5024b § * ton/2000 |b = 4.6 tons SOyt
tons 802/yr = 1300600 galfyr * 7.043 1b fuel/gal * 0.0005 Ib S/1b fuel * 216 SOV1b S * ton/2000 1b = 4.6 tons SOyr

tons PM-107yr = galtyr * Ib fuel/gal * MMBTU/Ib fuel® 1b PM-1O/MMBTU * 1on/2000 1b

toits PM- LWy = 1300000 gal/yr * 7.043 Ib fuel/gal * 0.01962 MMBTU/M fue) * 0.06 Ib PM-1O/MMBTU * ton/2000 b = 5.1 tons PM-10/yr
tons PM-10/yr = 1300000 galyr * 7.043 1b fuelfgal * 0.01962 MMBTU/Ib fuel * .06 1b PM-LIMMBTU * ton/2000 Ib = 5.1 10ns PM-10/yr
tons PM-10fyr = 1300000 galfyr * 7.043 Ib fuelfgal * 0.01962 MMBTU/b fuel * £.06 1b PM-1OMMBTU * ton/2000 Ib = 5.1 10ns PM-10fyr
tons PM-10fyr = 1300000 galfyr * 7.043 1b tuelfga * 001962 MMBTU/Ib fuel * 6.06 1b PM-1(/MMBTU * ton/2000 1b = 5.1 tons PM-10/yr

tons NMHC/yr = galfyr * 1b fuel/gal * MMBTU/Ib fuel* I1h NMHC/MMIBTU * ton/240 Th

tons NMHC/yr = 1300000 galfyr * 7.043 |b fuel/gal * 0.01962 MMBTU/Ib fuel * (.08 th NMHC/MMBTU * ton/2004 [b = 7.2 1ons NMHC/yr
tons NMHC/ye = 1300000 gal/yr * 7.043 It fuel/gal * 0.01962 MMBTU/Ib fuel * (.08 b NMHC/MMBTU * tor/2000 Ih = 7.2 tons NMHC/yr
tons NMHC/yr = 1MXXKO galfyr * 7.043 Ih fuel/gal * 0.01962 MMBTU/Ib fuel * 0.08 Ib NMHC/MMBTU * ton/2000 1b = 7.2 1ens NMHC/ye
tons NMHC/yr = [ 3000 galtyr * 7.043 |b fuel/gal * 0.01962 MMBTU/Ib fuel * 0.08 Ib NMHC/MMBTU * ton/2000 1b = 7.2 tons NMHC/yr

Preston NOx 20F4B All Pothnants



ATTACHMENT E

Engine Population NOx Emissions Reduction Allernatives
Infermation Provided by Engine Systems, Inc.

All Engines, All Plants




MIAMI DADE WATER SEWER
ENGINE POPULATION Nox EMISSIONS REDUCTIONS ALT. #1

ENGINE MODEL |BASIC NOX | 20% NOX |REVISEDNOX | REVISED |ESTIMATED
# OF ENGINES) |EMISSIONS |REDUCTION [EMISSIONS _ |OPERATING COST
(*TONS) (TONS) (TONS) HOURS

20E4 (1) 177.5 355 142 $ 56,100
20E48B (4) 88.3 17.7 70.64 $ 20,400
20F4B (8) 247.8 49.6 198.24 $ 40,800
16G4A (2) 31.3 8.9 25.04 $ 10,380
12E4B (1) 13.3 2.7 10.64 $ 3600
TOTAL (26) 558.2 111.6 4466 500 $ 131,280

*NOTE: BASED ON 400/YR OPERATION-FULL LOAD




MIAMI DADE WATER SEWER
ENGINE POPULATION Nox EMISSIONS REDUCTIONS ALT. #4
NOTES

ALL EMISSIONS FIGURES QUOTED ARE MINIMUM REDUCTIONS ANTICIPATED
REQUIRES
1) RETARDED INJECTOR TIMING 4 DEGREES NO MATERIAL REVISIONS
 OPERATING IMPACT
1) INCREASED FUEL CONSUMPTION +2 %
2) INCREASED PARTICULATE MATTER + 26 %



MIAMI DADE WATER SEWER
ENGINE POPULATION Nox EMISSIONS REDUCTIONS ALT.#2

ENGINE MODEL |BASICNOX | 28% NOX |REVISEDNOX | REVISED |ESTIMATED
(¥ OF ENGINES) |EMISSIONS |REDUCTION |[EMISSIONS _ |OPERATING COST
("TONS) (TONS) (TONS) HOURS

20E4 (11) 1775 497 127.8 $ 176,605
20E4B (4) 88.3 247 63.6 $ 64,220
20F4B (8) 247.8 69.4 178.4 $ 128,440
16G4A (2) 31.3 8.8 225 $ 31,480
12E4B (1) 13.3 37 0.6 $ 15,650
TOTAL (26) 558.2 156.3 4019 556 $ 416,405

*NOTE: BASED ON 400/YR OPERATION-FULL LOAD




MIAMI DADE WATER SEWER
ENGINE POPULATION Nox EMISSIONS REDUCTIONS ALT. 2
' NOTES

ALL EMISSIONS FIGURES QUOTED ARE MINIMUM REDUCTIONS ANTICIPATED

REQUIRES
1) RETARDED INJECTOR TIMING 4 DEGREES
2) RETRO FIT OF 4-PASS AFTERCOOQLERS

OPERATING IMPACT
1) REDUCED PARTICULATE MATTER 7 %
2) REDUCED FUEL CONSUMPTION .7 %



MIAMI DADE WATER SEWER
ENGINE POPULATION Nox EMISSIONS REDUCTIONS ALT. i3

ENGINE MODEL [BASIC NOX | 36% NOX |REVISED NOX | REVISED |ESTIMATED
(# OF ENGINES) |EMISSIONS |REDUCTION | EMISSIONS |OPERATING COST
("TONS) | (TONS) (TONS) HOURS

20E4 (11) 177.5 63.9 113.8 $ 423280
20E48B (4) 88.9 31.8 56.5 $ 153,920
20F 4B (8) 247.8 89.2 158.6 $ 307,840
16G4A (2) 31.3 11.3 20.0 $ 77,620
12E4B (1) 13.3 4.8 B.5 $ 98,070
TOTAL (26) 558.2 201.0 357.2 625 $ 1,000,730

*NOTE: BASED ON 400/YR OPERATION-FULL LOAD




MIAM\ DADE WATER SEWER
ENGINE POPULATION Nox EMISSSIONS REDUGTIONS ALT. #3
NOYTES

ALL EMISSIONS FIGURES QUOTED ARE MINIMUM REDUCTIONS ANTICIPATED

REQUIRES
1) RETARDED INJECTOR TIMING 4 DEGREES
2) SEPERATE AFTERCOOLING OF AFTERCOOLER CIRCUIT
CURRENT ASSUMPTION: MKW PROVIDES/INSTALLS PIPING & PUMP
FROM FRONT OR REAR OF ENGINE
TO HEAT EXCHANGER. DEPARTMENT PROVIDES PIPING
FROM HEAT EXCHANGER TO WATER SOURCE

OPERATING IMPACT
1) REDUCED FUEL CONSUMPTION 1.2 %
2) REDUCED PARTICULATE MATTER 4 %



MIAM! DADE WATER SEWER
ENGINE POPULATION Nox EMISSIONS REDUCTION ALT. 4

ENGINE MODEL

BASIC NOX | 50% NOX |REVISEDNOX | REVISED |ESTIMATED
(# OF ENGINES) |EMISSIONS |REDUCTION | EMISSIONS |OPERATING COST
(TONS) | (TONS) (TONS) HOURS

20E4 (11) 1775 88.75 88.75 $ 3,167,340 |
20E48B (8) 86.3 24.15 44.2 $ 948,560
20F4B (8) 247.8 123.9 123.9 $ 515120
16G4A (2) 31.3 15.85 15.7 $ 208,000
12E4B (1) 13.3 6.65 6.7 $ 152,670
TOTAL (26) 558.2 279.1 2791 800 $ 5,081,800

*NOTE: BASED ON 400/YR OPERATION-FULL LOAD




MIAMI DADE WATER BEWER
ENGINE POPULATION Nox EMSSIONS REDUCTION ALT. 4

ALL EMISSIONS FIGURES QUOTED ARE MINIMUM REDUCTIONS ANTICIPATED
REQUIRES

645 £ ENGINES

1) ALL PREVIOUS MODIFICATIONS
2) HIGH COMPRESSION PISTON & HUB LINERS
3) CBOI INJECTORS

4) 17.9:1 TURBOCHARGERS (/F NOT SO EQUIPPED)
5) RETARDED ENGINE TIMING :

645E48 ENGINES

1) ALL PREVIOUS MODIFICATIONS

2) HIGH COMPRESSION PISTON & HUB LINERS
3) CBOI INJECTORS

5) RETARDED ENGINE TIMING

645 FB ENGINES

1) ALL PREVIOUS MODIFICATIONS
2) CBO! INJECTORS
3) RETARDED ENGINE TIMING

710 ENGINES

1) SEPARATELY COOLED AFTERCOOLERS
2) EMD ENGINE EMDEC FUEL SYSTEM



MIAMI DADE WATER SEWER
ENGINE POPULATION Nox EMMISSIONS REODUCTIONS ALT. #5

ENGINE MODEL

BASIC NOX | 70% NOX [REVISEDNOX | REVISED |ESTIMATED

(# OF ENGINES) |[EMISSIONS |[REDUCTION | EMISSIONS |OPERATING COST
(*TONS) (TONS) (TONS) HOURS

20E4 (11) 177 5 124.25 53.25 $ 4712895
20E48 (4) 88.3 61.8 26.5 $ 1,713,780
20F4B (8) 2478 173.5 74.3 $ 3,585,960
16G4A (2) 31.3 15.65 157
12E4B (1) 13.3 9.3 4.0 $ 360,530
TOTAL (26) 558.2 384.5 173.7 1445 $ 10,373,165
*NOTE: BASED ON 400/YR OPERATION-FULL LOAD




MIAMI DADE WATER SEWER _
ENGINE POPULATION Nox EMISSIONS REDUCTIONS ALT #5
. NOTES

ALL EMISSIONS FIGURES QUOTED ARE MINIMUM REDUCTIONS ANTICIPATED
REQUIRES

1) ALL 645 SERIES ENGINES BE RETROFITTED WITH ECI
DUAL FUEL CONVERSION KIT

CONVERSION KIT NOT CURRENTLY AVAILABLE FOR SERIES 710 ENGINE
UNDER DEVELOPMENT WITH EMD ASSISTANCE

OPERATING IMPACT
1) MAJOR INCREASE N TIMES BETWEEN OVERHAULS
2)LOWER FUEL COSTS1 GAS VERSUS DIESEL FUEL

© 3) LESS FREQUENT OIL CHANGES



ATTACHMENT F

Preston ISCST3 Receptor Locations Superimposed onto USGS Map of Hialeah Quadrangle
Close-up Printout of ISCST3 Recepler Locations at Preston WTP

John E. Preston Water Treatment Plant, Dade County




UTM Y (meters)

1S8C Modeling Receptor Locations
John E. Preston WTP

2857600

2857500

2857400 -

2857300 -

2857200 -

2857100 -|:

2857000 -

2856800

2856800

2856700

2856600 -

2856500 -+ ‘ . ; : i
571000 571100 571200 571300 571400 571500 571600 571700 571800 571900 572000

UTM X (meters)

hppsdno2 Chang



ATTACHMENT G

Average 20F4B Operating Loads — 1998

EMD 20-645E4 and 20-645F4B Engines

John E. Preston Water Treatment Plant, Dade County

S0059.025.00C




John E. Preston WTP

Power Production Summary
Miami-Dade Water and Sewer Department

20F4B Total Fuel
20F4B Operating Hours Avg Load Consumption
Gen #4: EMD  Gen #5: EMD  Gen #6: EMD 4,5, &6
Date 20F4B 20F4B 20F4B TOTAL (kW-hr) (kW) % (gal)

1996 294 328 253 875 902,420 1,031 41% 674,969
1997 L1116 1,123 I.159 3,398 3,495,000 1,029 40% 1,442,229
Dee-97 0 #DIVIOL  #DIV/O! 0
Jan-98 47 69 78 194 192,000 990 39% 51,180
Feb-98 81 55 73 209 216,000 1,033 41% 78,877
Mar-98 39 46 43 12¥ 120,000 938 37% 39,087
Apr-98 12 19 11 42 24,000 571 22% 13,497
May-98 35 46 46 127 120,000 945 37%: 74,586
Jun-9% 83 83 83 249 312,000 1,253 499, 78,434
Jul-98 140 91 %8 319 264,000 828 336 217,101
Aug-98 186 244 254 684 672,000 982 39% 79,733
Sep-98 240 231 174 645 744,000 1,153 45% 491,780
Oct-98 I8 24 11 53 24,000 453 18% 15,864
Nov-98 40 4} 29 109 96,000 881 35% 61,089
1998 921 948 890 2,759 2,784,000 1,009 40 % 1,201,229
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ATTACHMENT H

SCREEN3 Results

All Emissions from 20E4 Engines vs. All Emissions from 20F4B Engines
John E. Preston Water Treatment Plant, Dade County



09/03/98

12:20:52
***  SCREEN3 MODEL RUN ***
**x YERSION DATED 95250 ***
Preston WTP 20F4B Gens
SIMPLE TERRAIN INPUTS:
SOURCE TYPE = POINT
EMISSION RATE (G/S) = 19.5800
STACK HEIGHT (M) = 8.8400
STK INSIDE DIAM (M) = .5330
STK EXIT VELOCITY (M/S)= 45.1593
STK GAS EXIT TEMP (K) = 608, 0000
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M} = . 0000
URBAN/RURAL OPTION = RURAL
BUILDING HEIGHT (M) = 8.8400
MIN HORIZ BLDG DIM (M) = 17.2200
MAX HORIZ BLDG DIM (M) = 38.8000
STACK EXIT VELCCITY WAS CALCULATED FROM
VOLUME FLOW RATE = 21350.000 (ACFM)
BUOY. FLUX = 16.285 M**4/8**3; MOM. FLUX = 69.800 M**4/5**2.
**x PULL METEQROLOGY ***
Ak h ok ok k ok ok kAR R AR AR AR N R R A A R KA A ok ox ok ok ox
*** ZCREEN AUTOMATED DISTANCES ***
LR R R R A REREEESEREESEEEENEESES S EEERS]
*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***
DIST CONC Ul0M USTK MIX HT PLUME SIGMA SIGMA
(M) (UG/M**3) STAB (M/3) (M/5) (M) HT (M} Y (M) Z (M) DWASH
30. 6766 . 4 15.0 15.0 4800.0 8.97 2.68 5.21 SS
100 3989 4 10.0 10.0 3200.0 10.58 8.20 g8.08 58
200 1666 4 10.0 10.0 3200.0 14.04 15.58 11.70 sSs
300. 961.9 4 10.0 10.0 3200.0Q 16.99 22.61 14.71 Ss
400 754.0 4 10.0 10.0 3200.0 16.99 29.45 17.76 3s
500 599.2 4 8.0 8.0 2560.0 21.69 36.15 20.17 S8
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 30. M:
30. 6766. 4 15.0 15.0 4800.0 8.97 2.68 5.21 58

DWASH= MEANS NO CALC MADE (CCONC = 0.0)
DWASH=NO MEANS NO BUILDING DCWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB




LRSS A R AR LR AREEREREREESEERESEEEENES]

*** SCREEN DISCRETE DISTANCES ***

LR i I A R

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FCOLLOWING DISTANCES ***
DIST CONC UioM USTK MIX HT PLUME SIGMA SIGMA
(M) (UG/M**3} STAB (M/S8) (M/S) (M) HT (M) Y (M) Z (M} DWASH
40 6507 4 10.0 10.0 3200.0 9.36 3.50 5.11 88
50 6373 4 10.0 16.0 3200.0 9.36 4.31 5.5% S8
60 5872 4 10.0 10.0 3200.0 9.53 5.11 6.08 55
70 5331 4 16.0 10.0 3200.0 9.76 5.89 6.55 35
80. 4829 4 10.0 10.0 3200.0 10.01 6.67 7.04 38
90, 4459, 4 10.0 10.0 3200.0 10.29 7.44 7.71 ss
125. 3090. 4 10.0 10.0 3200.0 11.38 10.08 9.00 S8
150. 2460. 4 10.0 10.0 3200.0 12.23 11.93 9.91 S5
175. 2005. 4 10.0 10.0 3200.0 13.13 13.7¢6 10.81 S5
DWASH= MEANS NO CALC MADE (CONC = 0.0)
DWASH=NCO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
*** CAVITY CALCULATICN - 1 *** *** CAVITY CALCULATION - 2 **~
CONC (UG/M**3) = .0000 CONC (UG/M**3} = .0000 .
CRIT WS @10M (M/S) = 99.99 CRIT WS @Q10OM (M/S8) = 99.99
CRIT WS @ HS (M/S) = 99.99 CRIT WS @ HS {M/5) = 99.99
DILUTION WS (M/S) = 92.99 DILUTION WS (M/S) = 29.99
CAVITY HT (M) = 3.96 CAVITY HT (M) = 8.89
CAVITY LENGTH (M} = 26.42 CAVITY LENGTH (M) = 20.27
ALONGWIND DIM (M} = 17.22 ALONGWIND DIM (M) = 38.80

CAVITY CONC NOT CALCULATED FOR CRIT WS > 20.0 M/S. <CONC SET = (.0

AL B I L A R I I

*** SUMMARY OF SCREEN MCDEL RESULTS ***

R R R EEEEEREEESEEESEEEESESSESEREEEEEEIEESESI

CALCULATION MAX CONC DIST TC TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 6766. 30. 0.

LB AR EREEEEEREEEEEESEEESERRESEEREERESESEREEEREEREESEEEEESESES]

** REMEMBER TO INCLUDE BACKGROUND CCNCENTRATIONS **

EE SRS NS S S SR EREEEEERREEREEEES SRS EREREREREEEIEEEIIEEINT




Preston WTP 20F4B Gens
P

19.5800

8.84000

.533000
VF=21350

608.000

293.000

.000000

8.84000
17.2200
28,8000

30.00, 500.00

40.000000
50.000000
60.000000
70.000000
80.000000
90.00000¢0
125.000000
150.000000
175.000000
0.000000E+00



09/03/98

12:29:25
*** gGCREEN3 MODEL RUN ***
***x YERSION DATED 95250 ***
Preston WTP 20E4 Gens
SIMPLE TERRAIN INPUTS:
SOURCE TYPE = POINT;;“B
EMISSION RATE (G/S) = ¢ 10.1900 -
STACK HEIGHT (M) = B.1500
STK INSIDE DIAM (M) = L4060
STK EXIT VELOCITY (M/S)= 83.8455
STK GAS EXIT TEMP (K) = 663.0000
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = .0000
URBAN/RURAL OPTION = RURAL
BUILDING HEIGHT (M) = 8.1500
MIN HCRIZ BLDG DIM (M} = 16.7600
MAX HORIZ BLDG DIM (M} = 45,7200
STACK EXIT VELOCITY WAS CALCULATED FROM
VOLUME FLOW RATE = 23000.000 (ACFM)
BUCY. FLUX = 18.909 M**4/5**3; MOM. FLUX = 128.028 M**4/8**2
*** FULL METEOROLOGY *** !
e AR R EREEREE SR ER SR RS SR EESEERSESSEE S
*** SCREEN AUTOMATED DISTANCES ***
A R A AR R RS SRR RS EERERELESERSESSEREESEESESE;]
*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***
DIST CONC Ul0M USTK MIX KT PLUME SIGMA SIGMA
(M) (UG/M**3) STAB (M/S) (M/S) {M) HT (M) Y (M) Z (M} DWASH
65 2316 4 15.0 15.0 4800.0 8.64 5.50 5.98 ss
100. 1741 4 15.0 15.0 4800.0 8.94 8.20 7.64 [of
200. 780.3 4 15.0 15.0 4800.0 10.78 15.56 11.28 Ss
300. 442.8 4 15.0 15.0 4800.0 12.98 22.61 14.33 S5
400. 317.1 4 15.0 15.0 4800.0 13.16 29.45 17.39 ss
500. 268.8 4 10.0 10.0 3200.0 20.22 316.15 19.42 ss
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 65. M:
65. 2316. 4 15.0 15.0 4800.¢ B8.64 5.50 5.98 58

DWASH= MEANS NO CALC MADE (CONC = 0.0)
DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=55 MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB




Preston WTP 20E4 Gens
P

10.1900

8.15000

.406000
VF=23000

663.000

293.000

.000000

8.15000
16.7600
45.7200

65.00, 500.00

70.000000
80.000000
90.000000
125.000000
150.000000
175.000000
0.0C0000E+00C
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Department of
Environmental Protection

Twin Towers Office Building
Lawton Chiles 2600 Blair Stone Road Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary

July 29, 1998

Robert C. Ready, P.E.

Assistant Director of Treatment Facility
Miami-Dade Water & Sewer Department
4200 Salzedo Street

Coral Gables, FL 33146-0316

Re: Request for Additional Information Regarding Air Construction/Operation Permit Application
Project Number 0250281-006-AC, PSD-FL-248
John E. Preston Water Treatment Plant, Dade County

Dear Mr. Ready:

The Department has not received your response to the request for additional information dated May
11, 1998. It has been approximately 76 days since the Department requested this information which is
required in order to continue processing your application. A copy of the request is enclosed, along with
EPA’s letter dated July 10, 1998, which was previously sent to you. The Department will consider
EPA’s comments in its permitting decisions. Feel free to provide your opinions regarding their
comments.

If additional time is needed or if you should have any questions, please call Susar DeVore-Fillmore
(engineer) or Cleve Holladay (meteorologist) at 850/921-9537 or 850/921-9530, respectively.

Sincerely,

ﬂ& < 7/17

A.A. Linero, P.E. Administrator
! New Source Review Section

AAL/sdf

enclosures

. cc: Mr. David E. Lindberg, P.E., CH2ZM HILL
Mr. Isidore Goldman, SED
Mr. Patrick Wong, DERM

“Protect, Conserve and Manage Florida's Envirenment and Natura! Resources”

Printed on recycled paper.




Department of
Environmental Protection

Twin Towers Cffice Building
Lzvion Chiles 2600 Biair Stone Road Virginiz E. Wethereli
Covernor Tallahassee. Flonica 32295-2400 Secreary

fav 11, 1908

CERTIFIED MAIL - RETURN RECEPT REQUESTED

Robert C. Ready, P.E.

Assistant Director of Treamment Faciity
Miami-Dade Water & Sewer Depariment
4200 Salzedo Stree

Coral Gables, FL 33146-0316

Re: Request for Additional Information Regarding Aur Construction/Operation Permit Application
DFEAFT Permit No. 0230281-006-AC, PSD-FL.-248
John E. Preston Water Treziment Plant, Dade County

Dear Mr. Ready:

The Dezpartment has recsived vour application for an air construction/operation permit for six diesel
engine~driven generator sets at the John E. Presion Water Treatment Plani. The applicaton was received
on Aprl 13, 1998, In order to continug processing vour apphcation, the Department will need the
26ditional information below. Should vour response 1o any of the below iiems reguire new caleulauons,
please submit the new calculations, assumptions, reference materizl and anproprizte revised pages of the
applicanion form.

1. Please provide a deteilzd cost anzlysis in tenms of cost effectiveness (annualized dollars/tons reduced)
based on the vendor information for the chosen control technology (Fuel Injection Timing
Resard/Combustion Air Precooling) for NOy as well as Selective Catalviic Reduction (SCR) for both
sets of penerator sources, o

I~

Plezse indicats the times (duration) and frequency (i.e. Twice per day, five dave per week) of startup,
shutdown and maintznance of the six diesel ngine-Griven generator sets, or any other iime the engines
are running, but do not produce power,

(¥} ]

Piease provide fuel usage information, including the heat input rate (MMBuw/hr) for each diesel
generator and indicate the method of compiiance for that heat input rate. Also, explain why fuel

limitztions are not proposed. Please provide emission rate calculations for NOx in units of Ib/MMBuu
and compare with emission limits of NOx RACT, Rule 62-296.570(4), F.A.C.

4. Please verifyv that the g/vhp-hr factor used for the chosen control technology at 100% load 1s 17.62 for
NOy for both sets of generator sources. Provide the facior 2s well as emission rates for NOy if SCR3s
selected as the control technology. Also, provide the engine brake horsepower (bhp) curve for both sets
of generator sources. Dozs the emission (2/bhp-hr) factor vary with engine speed or other operating
factors? 1f so. please provide the different emussion factors, including ai 110% load.

5. Table 3-1 provides a comparison of proposed annual emissions with I' D sigmificant emission rates for
the EMD Moge} 20F4E standby generators. Please provide the supporting calculations for each
proposed annual emission. Also, provide the same information for the EMD Model 20E4 standby
generators.

“Protect, Canserve ond Monoge Fioride's Environment ong Newral Ressurces”

Prmisd or recviies boner




Mr. Robcn C. Ready, P.E,
Drafi Pcrmu No. 0250281-{)06 AC, PSD-FL-248
Page 2 of 2

6.

Please indicate if the diescl generators will be able to comply with the requirements of Rule 62-
297.210(6), F.A.C. If not, how wili testing be conducted to show compliance with the NOy, emission
Jimit?

Have vou considered other options towards reducing NOsx: . such as altemative fuels, duz] fucl firing, or
engine rewrofit kits? 1 se, please provide 2 summan, or why not?

Pliease provide a detailed map showing the jocation of ail of the fenceline recepto.s used in the air
quality impact analysis. These receptor locations should be shown in UTM coordinates since the UTM

coerdinate system is used in the modeling. In addition send us diskeres containing all of the air quahty
unpact anal_\'sis modeling output files,

Rule|62-4.050(3), F.A.C. reguires that all 2pplications for a Department permiiz must b centified by a

profﬁss:onal enginger registered in the Siate of Fioridz, This requirement aiso applies o responses 10
Department re,quests for additional information of an engineering nature, As 2 resuk vour response should
be cerufied by a professional engincer registered in the State of Floridza, 4 cepy of vour responss shoulc be
seni to Isidore Goldman, DEP Southeast District and Patrick Wong, Dade County DERM.

If vou should have anv questions, please call Susan DeVore-Fillmore (engineer) or Cleve Holiadav

{meteoroiogist) {project engineer) at §50/921-9337 or 850/921-9330, respectively.

Sincersaly,

&& ///

AA, Llnuro, PE. Ammmstrator
New Source Revizw Section

AAL/sdE

cc: Mr. Brian Beals, EPA

Mr. John Bunyak, NPS

Mr. David E. Lindberg, P.£., CH2M HILL
Mr. :Isidore Goldman, SED

Mr. Patrick Wong, DERM




SED STa
S s, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 4
ATLANTA FEDERAL CENTER
61 FORSYTH STREET

3

PRCTTIN
7
(o)

W agEnGC

)

Py

4L ppote” ATLANTA, GEORGIA 30303-8960 ~ ‘
RECEIVED
JJU10 1933 JUL %77 1008
4APT-ARB h i

BUREAU OF

Mr. Clair H. Fancy, P.E. AIR REGULATION

Chief

Lureau of Alr Regulation

Florida Department oI Environmental
Protection

Twin Towers Office Building

2600 Rlair Stone Road

Tallahassee, FL 32359-240C

SUBJ: PSD Permwi:t Application from Miami-Dade Water and Sewer
Department, John E. Preston Water Treatment Plant,
Hialeah, Florida (PSD-FL~-248)

Dear Mr. Fancy:

Thank you for vour letter of April 21, 1998, submitting an
application for a Prevention of Significant Deterioration (PSD)
permit for the above referenced facility. The application is for 2
proposal to increase the operation of six existing standby
electricity generators to provide power generation capacity as
needed to ensure uninterrupted plant operation.: Two different
models of generator sets exist at the Preston Water Treatnent Plant
(WTP) : EMD Model 20-645E4 (20E4) and EMD Model 20-645F4B (20F4B) .
The 20E4 and 20F4B generator sets are rated to produce 2,500 and
2,865 kW of electric power at continuous full loacd operating
conditions, respectively, and each is driven by a 3,600 brake-
horsepower (bhp) (20E4) or 4,000 bhp (20F4B) diesel engine p.ime
mover. There are three Model 20E4 generators and three Model 20F4B
generators. The generators are capable of operating at load
conditions ranging fromw 20 percent to 110 percent {peaking duty for
durations not to exceed 2 hours). The engines burn transportation
grade diesel fuel, which has a sulfur content of 0.05 weight
percent, and all engines are 20-cylinder, 2-cycle, and turbo
charged.

The application indicates that the total current allowable
annual emissions of NO, from the Preston WIP are below the PSD
major -source level of 250 tpy. However, the increase in NO,
emissions (i.e., 375 tpy) associzted with the proposed operation of
the standbv generators constitutes & major source, requiring P3SD
review. The air quality impacts assessment is based on the
production of 19,000,000 kW-hr of electricity, which corresponds
with 6,630 hours of 20F4B operation per year at full load
conditions, or 7,600 hours per year of 20E4 operation at full lozd
conditions, or an equivalent combination. The proposed best
available control technology (BACT) for the control of NO,

intemet Address (URL) » hitp://www.epa.ogov
RecycledMacyclable « Printed with Vegeiabie Oif Based Inks on Recycied Paper [(Minimum 25% Posiconsumer)
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r
em1551ons is the use of fuel 1n3ect10n timing retard and combustion
air precoollng to achieve an emission rate of 12.7 g/bhp-hr (a 28
percent |reduction in NO, emissions) .

The use of selective catalytic reduction (SCR) to achieve an
em1551on rate of 2.6 g/bhp-hr was rejected in the Preston WTP
appllcatlon due to pot-ntial technical problems and the cost
effec tﬂyeness of SCR. Potential problems addressed in the
application include the presence of contaminants in diesel fuel
such as'sulfur, phosphorus, and ash, which can poison or mask the
surface of the catalyst and reduce its activity. Fuel sulfur,
which 1s oxidized to S0., may react with ammonia to form ammonium
su]:ate'and ammonium bisulfate salts which can form a coating over
the catalyst surface and reduce its effectiveness. The application
also 1nd1cates that the standby generators will accommodate
fluctuations in load, which may result in exhaust tempzratures
out51de‘the range of optimum catalyst performance and result in
either reduced NO, reduction efficiency or the rslease of unreacted
ammonia’ The cost effectiveness of using SCR was calculated to be
82, 370/ton versus a cost effectiveness of $212/ton with the use of
combustlon controls. The use of SCR would remove an additional 294
tpy of NO“

Baged on our review of the application package, we have the
follow1ng comments :

1. &s indicated in the application, SCR has been applied at
smmller facilities in Philadelphia, PA (Philadelphia SW Water
Treatment Plant and Phlleaelphla NE Water Treatment Plant) for
the control of NO, emissions from diesel-fired internal
cqmbustlon (IC) englnes Although the Preston WIP application
has discussed potential prokblems which may be assoceated with
the use of SCR, the application does not address anv
operatlonal differences between the Preston WTP and the
fac1llt1e° in. Philadelphia to indicate why SCR would not be
fea81ble for the Preston WIP. To validate the claim that SCR
1s not technically feasible for the Preston WIP, the
appllcatlon should address any significant differences with
t?e facilities in Philadelphia and should discuss zany
operational problems which may have been experienced with SCR
at the Philadelphia facilities. The application for the
Preston WIP should a«lso discuss the expected exhaust gas
temperature from the IC engines at reduced loads and the
amount of time the engines would be operated at reduced loads
to address the concern about achieving an optimum temperature

or SCR use. Although the application indicates that the
estlmated cost effectiveness of $2,370/ton is unreasonable, a
cost effectiveness cof this magnitude is typically cousidered
to be acceptable for NO, reduction costs.

2] Although the application bases the potential emissions on
a2l maximum annual power production rate of 15,000,000 kW-hr,

the application does not account for emissions whlle the

englnes are being operated without producing power. The
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application should describe the duration and frecuency ot
operation of the engines while not producing powexr, and should
inciude an estimate of the annual emission rates during such
conditions. The total annual emissions should account for
various modes of operation of the engines. Since the engines
could be operated a considerable amount of time without
producing power, the total annual NO, emissions allowed by the
PSD permit will likely need to be restricted by a method othexr
than a limit on the amount of electricity generated.

3. The PSD application provides emission factors at
different loads for the Model 20F4B engines, but does not
provide such data for the Model 20E4 engines. Emission
factors (and their basis) also need to be provided in the
permit application for the Model 20E4 engines. The PSD permit
may need to include different BACT emission limits for the two
models of engines, to reflect their achievable emission rates.

4. The wodeled impact assessment used the 20Fa4 generator to
represent the two types of generators at the Preston WIP
hecause the location of these generators are closer to the
boundary fence line, and they have the largest emission rate.
Other emission variables that affect the resultant
concentrations are the location of the stacks relative to
other buildings and the exit stack parameters (e.g.,
temperature, diameter, etc.). These other parameters should
be considered in the selection to ensure the 20F4B generatoers
produce the highest ground level concentrations.

5. Rural dispersion option was selected for the transport
and dispersion calculations. Section 2.2 indicates the impact
area as a mixture of residential, commercial, and light
industrial - characteristics of urban areas. The guidance
procedure for rural/urban classification should be used Zor
this determination.

6. Section 6.3 indicates no offsite receptor located within
100 meters of the standby generators. Section 6.4 indicates
the wake cavity region as being 26.5 meters from the stack
with one receptor within Generator Building 2 wake zone.
These are conflicting statem=nts. If the latter condition is
correct, SCREEN3 should be used to estimate the building
cavity length and associated concentrations.

7. The modele:d impact assessment has treated the Preston WIP
and the Hialeah WPP as one common facility - no impact
receptors were located on the adjacent Hialeah Water Treatment
Plant. Although the Hialeah WTP is also owned by the Miami-
Dade Water & Sewer Department, should these two facilities be
considered one plant for permitting purposes?

8. The Federal Land Manager (FLM) for the Everclades
National Park Class 1 area should be notified of this project
and its anticipated impacts.




Thank you for the opportunity to review and comment on the
application package. If you have any questions, please contact
either Keith Goff or Stan Krivo at (404) 562-9137 or (404) 552-9123

respectively.

Sincerely yours,

T;%;_*j?L;L;itjkl~/

R. Douglas Neeley

Chief

Air and Radiation Technology
Branch

Alr, Pesticides, and Toxics
Management Division

£ -Rf’il.d'j) P wWaka el Plaqd

D. Lmdb_@ﬂ%J CHIM Hil




Memorandum

To: Mike Thiel
Sent Via Fax, 919/446-3830  (Hude Q19-977-2720

From: Susan DeVore-Fillmore, State of Florida Department of Environmental Protection
Bureau of Air Regulation, New Source Review Section

Date: July 29, 1998

Re: Diesel Engines

I would greatly appreciate information on EMD Model 20-645E4 and Model 20-645F4B internal
combustion engings. Our section works on PSD permits and BACT determinations, We are currently
processing several permit applications for facilities that operate GM Electromotive engine and generator
scts. We would like information on GM's newest engines or technology, specifically, engine diagrams and
any process changes or equipment add ons to reduce emissions of nitrogen oxides.

Plecase contact me at 850/921-9537 if you have any questions.
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4 OF PUBLIC HEALTH - Philadelphia PA 19104-4543
\b LIC HEALTH SERVICES Phone: (215) 685-7572

AIR hﬁANAGEMENT SERVICES 1// 0/ 9 MK FAX: (215)685-7593
AIR MANAGEMENT SERV]
"Ul"l"‘lm CES
AFFRACATION FOR PLAN APPROVAL TO CON'STRUCT MODIFY OR REACTIVATE AN AIR

AIR REGULATION CONTAMINATION SOURCE AND/OR AIR CLEANING DEVICE

(Prepare all information completely in print or type in triplicate)

SECTION A - APPLICATION INFORMATION

Location of source { Street Address) Facxhty Name

3900 Richmod ST Philadelphia PA /G137 | O8rian Phledelphin Cosoneroting

Owner Tax [D No

O0'€ riew (Phllao{e{flfl:q) Cc%@ﬂ\craj"rcrv\, [ne. $l-6tlo 5"/6‘
Mailing Address Telephone No. Fax No.

4a0 Church St , WiemiveTon Dé_) 17899 Sody LS E-710D| 3edy o SY-al33
Contact Person Title

MmE, Tom CURRIE PReT el  Man/pa iR
Mailing Address Telephone No. Fax No
a0 Church St Witm/erow , De 1989 (30d) 6EF-2100 | (2gx) pSY-al33

SECTION B - DESCRIPTION OF ACTIVITY

Application type : SIC Code Completion Date
[JNew source [JMedification Hchlaccment [OReactivation [JAir cleaning device [JOther (fcl I ' (m mep,
Applicable requirement Does Facility submit Compliance Review Form biannually ? 0 Yes K} No

ONSPS [Q NESHAP [ Case by Case MACT M NSR [ PSD If No attach Air Pollution Control Act Compliance Review Form with thid application.

Source Description

700 We r Genefaf,;mq al &Jqskwder tﬁﬂ.ce/.!){'j

SECTION C- PERMIT COORDINATION (ONLY REQUIRED FOR LAND DEVELOPMENT)

Question YES | NO

I. Will the project involve construction activity that disturbs five or more acres of land?

2. Will the project involve discharge of industrial wastewater or stormwater 1o a dry swale, surface water, ground water or an existing sanitary sewer
system?

3. Will the project involve the construction and operation of industrial waste treatment facility?

. Is onsite sewage disposal proposed for your project?

. Will the project involve construction of sewage treatment facilities, sanitary sewer, or sewage pumping station?

. is a stormwater collection and discharge system proposed for this project?

. Will any work assoctated with this project take place in or near a stream. waterway. or wetland?

. Does the project involve dredging or construction of any dam. pier, bridge or outfall pipe?

. Will any solid waste or liquid wastes be generated as a result of the project?

—] o] ol ) )] &

0. Is a State Park located within two miles from your project?

N o) SECTION D - CERTIFICATION

rity to submit this Permit Application on behalf of the applicant named herein and that the information provided in this

applicgfio the best of my knowledge and information.

Si Date_ ? Address_] 3.0 Church Sf.,_ w:/mmjfm ; D& /ﬁf??

Name & Title_ W/ /eLimn D G eocr R ) v, 2, Phone_SOA - ST =740 Fax_ 30d-65Y ~4/33

SECTION E - OFFICIAL USE ONLY

Application No. Plant ID Health District Census Tract Fee Date Received
77637 1783 | 7 [ YR | TSe.

Approved by Date / Contormance by Date
t . [ .
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B DEPARTMENT OF PUBLIC HEALTH
PUBLIC HEALTH SERVICES
AIR VMIANAGEMENT SERVICES

321 Umvermg Av;t]*.gc ;

; _ Phiadeiphua, PA 19104-454
CITY OF PHILADELPHIA Phuaisphs P 1510445
Fax -(213) 685-7593

ESTELLE B. RICHMAN

Health Commissioner

JOHN F. DOMZALSKI
Deputy Health Commissioner FFor
Public Health Services

ROBERT T. OSTROWSKI
Director For Air Management Services

May 16, 1997

Mr. William D. Glockner, V.P.
O’Brien Cogeneration, Inc.
Philadelphia Northeast Facility
920 Church St.

Wilmington, DE 19899

RE: PERMIT APPROVAL CONDITIONS FOR THREE CATERPILLAR GAS ENGINES FOR
'POWER GENERATION AT THE PHILADELPHIA NORTHEAST SEWAGE TREATMENT
PLANT (FILE #: 97039)

Dear Mr. Glockner:

Air Management Services (AMS) has approved your plan approval application (File No.: 97039) for three
caterpiilar gas engines having rated capacities 650kw, 500kw. and 225kw, which are to be installed and
operated at the Philadeiphia Northeast Sewage Treatment Plant located at 3900 Rlchmond St., Philadelphia, PA,
with the following conditions:

1. O’Brien (Philadelphia) Cogeneration (O’Brien) shall operate the three Caterpillar engines, referenced above,
for a maximum of 8000 hours per twelve month rolling period.

2. The emission from the facility shall be limited to:

Poilutant Grams/BHP-Hr | Pounds per Hr | Tons per 12 month
rolling period
Particulate 032 12.0 1.3
PM10 0.52 12.0 1.5
Nitrogen Dioxide 2.00 80.0 40
Carbon Monoxide 6.40 2415 71
Non-Methane Hydrocarbons .12 31 21
Sulfur Dioxide : t.16 26.1 208 n

3. "O’Bnien shall test for proper combustion performance of the engines described above within 120 days of
receipt of this letter. A testing protocol shall be submitted to AMS for approval at least 30 days before the
actual test date.

CADATA\WWORD\DOCS\PERMITSVIS9NAPPYLTRS\95130516.97 printed 3/16/97 4:34 PM



October 15, 1992

Mr. Frank Wright

0'Brien Cogeneration Inc.
225 S. Eighth Street
Philadelphia, PA 19106

Dear Mr. Wright:

; /;fﬁj_ﬂ - RE: PERMIT APPROVAL CONDITIONS
//,o5c o =1V RRE & AN s [u {‘:/l

-This is to/inform you that the i allation permit applications for
three Dorman gas engines, seven Detroit Diesel engines with the
Selective Catalyst Reduction (SCR) for 0'Brien Cogeneration Inc.
(O'Brien) at the North East Water Treatment Plant have been
approved on the following conditions:

1.

O'Brien shall operate the three Dorman engines and the seven
standby Detroit Diesel engines with SCR control at the maximum
of 8000 hours per year and 250 hours per year, respectively.

The emission from the facility shall be limited to:

Pollutants Gr/BHP-Hr Lbs/Hr Tons/vr
Particulate 0.32 12.0 1.5
PM10 .32 12.0 1.5
Nitrogen Dioxide 2.00 80.0 40
Carbon Monoxide 6.40 241.5 7L
Non-Methane Hydrocarbon 1.12 31 21
Sulfur Dioxide 1.16 19 20

The Ammonia slip from the SCR is limited to 20 parts per
millions by volume, dry referenced to 15 percent oxygen. The
ammonia control system shall be equipped with interlock and
alarm system to assure compliance with the ammonia slip level.

O'Brien shall install a safety water spray suppression system
for the ammonia storage area.

Within 60 days of commencement, full performance tests by an
independent firm are required for these engines. A testing

protococl has to be submitted to Air Management Services for

approval at least 30 days before the actual test date.

O'Brien shall evaluate the catalyst to determine its performance
on an annual basis.



DEPARTMENT OF PUBLIC HEALTH
Eavironmental Protection Division
321 University Avenue

Philadelphia. PA 19104
Telephone — 215-823.7414

ROBERT K. ROSS, M.D.
Health Commissioner

JOHN F. DOMZALSKI
Deputy Henlth Commusioner For
Enwironmensal Procection

November 25, 1992

Mr. Frank Wright

O'Brien Cogeneration Inc.
225 S. Eighth Street
Philadelphia, PA 19106

Dear Mr. Wright:

This letter is an amendment to the permit approval conditions
for the installation of the three Dorman gas engines, seven Detroit
Diesel engines with the Selective Catalyst Reduction (SCR) at the
Northeast Water Treatment Plant. The fecllowing conditions shall
replace the conditions specified in the October 15, 1992 letter.

1. Condition 2: The sulfur dioxide emission shall be changed
to 26.1 lbs. per hour and 20.9 tons per year.

2. Condition 3: The ammonia control system shall be equipped
with an interlock and alarm systemn. The set points for the
interlock system shall be established during the compliance test.
In addition, O'Brien shall coperate the portable nitrogen oxide and
oxygen gas analyzer to verify the calculated ammonia slip each day
the diesel engines are in operation.

3. Condition 7: The calculated compression ratio based .on
other cperating parameters shall be documented daily.

If you have any questions, please do not hesitate to call me at
215-823-7572.

Sincerely yours,

Thomas Huynh
Permit Engineer

:th:if

CC: B. Scott’



O ' ' DEPARTMENT OF PUBLIC HEALTH
o PUBLIC HEALTH SERVICES
A AIR MANAGEMENT SERVICES

321 University Avenue
Phiadelphia, PA 191044543

CITY OF PHILADELPHIA Phiadsipha, P 1910449

Fax -(215)685-7593

ESTELLE B. RICHMAN
Health Commissioner

JOHN F. DOMZALSKI
Deputy Health Commissioner For
Public Health Services

ROBERT T. OSTROWSKI
Director For Air Management Services

NOTICE OF VIOLATION

Via Certified Mail: z 124 049 729

Thomas Currie -
Operations Manager

O' Brien Cogeneration Inc.
920 Church Street
Wilmington, DE 19899

DATE: QOctober 8, 1996

RE: Facility Located at 3900 Richmond Street Philadelphia
Plant ID: 01533

You are hereby notified that Air Management Services (AMS) has reviewed the compliance status of
your facility and cited the following violations:

No. Description of Violation ¢/Statute Reference

1. Fatlure to submit 1996 Annual Title 25 Pa. Code 135
Air Emission Inventory and Emission & Air Management Regulation [
Statement for 1995 Calendar Year Section II. B.
Emissions.

You are hereby directed to submit to AMS, within 15 days from receipt of this Notice of Violation
{NOV), documentation that the above noted violations have been corrected or a plan to correct the
violations as expeditiously as practical, including milestones and expected final compliance date,
prepared for approval by AMS. Please note that statutory penalty liability shall accrue for the
duration of the violations.

You may request, within 10 days from the receipt of this NOV, a meeting with AMS to discuss this
NOV. You should direct any compliance notification, corrective action plan, request for a
conference, or questions to:




Thomas Currie

" Page?2

10/8/96

Mr. Thomas Elliott, Jr.

Engineering Supervisor

Air Management Services

Spellman Building

321 University Avenue, Second Floor
Philadelphia, PA 19104

(215) 685-7580

Please note that you have the right to appeal this NOV pursuant to Section 5-1005 of the Philadelphia
Home Rule Charter. However, be advised that the exercise of your appeal rights does not prevent the
State and/or the U. S. EPA from taking separate enforcement action, will not stay the above directed
action nor stay other enforcement remedies available to the City, including, but not limited to, license
revocation, assessment of penalties up to $25,000.00 per-day of violation, remedial action, and/or
criminal prosecution.

THIS NOTICE IS FINAL AND EFFECTIVE IMMEDIATELY UPON RECEIPT

Norman Glazer _
Regulatory Services Program Manager

BCC:

Satish Suni
Abbas Gholami
File



. DEPARTMENT OF PUBLIC HEAITH
Environmental Protection Division

321 University Avenue

Philadelphia, PA 15104

CITY OF PHILADELPHIA Telephone - 2156857572

Fax - 215685-7593

ESTELLE B. RICHMAN

Health Commissioner

JOHNN F. DOMZALSKI

Deputy Health Commissioner For
Environmental Protection

Robert T. Ostrowski

Director For Air Management Services

March 7, 1995

Mr. William Glockner
O'Brien Cogeneration Inc.
225 S. Eighth Street
Philadelphia, PA 19106

Dear Mr. Glockner:

AMS concurs with the March 18, 1994 report by AirRecon on air emission tests for the Dorman and
Detroit Diesels at the Northeast Water Pollution Control Plant. Formal review of the report was
delayed during preparation of the lead (PB) SIP submittal affecting the smeiting facility adjacent to
the NEWPCP.

While the above-mentioned combustion units did comply with mass emission rate limits during tests
conducted during the fourth quarter of 1993, AMS has not granted any variance or alternate opacity
limit for smoke which may emit from the units. AMS continues to require that O'Brien meet its
comrmitment to resolve any ongoing opacity excesses and to maintain the equipment within complying
opacity levels.

Please contact me at (215) 685-7572 if you have any questions. Also, an update on the opacity
compliance status for engines at the NEWPCP and the SWWPCP would be appreciated.

Sincerely,

Robert W. Scott
Staff Engineer

RWS:if

cc: S Sun .
Eng File?
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' , C; / /;!//66 DEPARTMENT OF PUBLIC HEALTH
Environmental Protection Division
321 University Avenue
Philadelphia, PA 19104

CITY OF PHILADELPHIA Telephone - 215685-7572

Fax - 2156857593

ESTELLE B, RICHMAN

Heaith Commissioner

JOHINN F. DOMZALSKI

Deputy Health Commissioner For
Environmental Protection

Robert T. Ostrowski
Director For Air Management Services

March 7, 1995

Mr. William Giockner
O'Brien Cogeneration Inc.
225 S. Eighth Street
Philadelphia, PA 19106

Dear Mr. Glockner:

AMS concurs with the March 18, 1994 report by AirRecon on air emission tests for the Dorman and
Detroit Diesels at the Northeast Water Pollution Control Plant. Formal review of the repori was
delayed during preparation of the lead (PB) SIP submittal affecting the smelting facility adjacent to
the NEWPCP,

While the above-mentioned combustion units did comply with mass emission rate limits during tests
conducted during the fourth quarter of 1993, AMS has not granted any variance or alternate opacity
limit for smoke which may emit from the units. AMS continues to require that O'Brien meet its
commitment to resolve any ongoing opacity excesses and to maintain the equipment within complying
opacity levels.

Please contact me at (215) 685-7572 if you have any questions. Also, an update on the opacity J
compliance status for engines at the NEWPCP and the SWWPCP would be appreciated. -

Sincerely,

Robert W, Scott 1

i

\‘ ;'\
. 1 "
Staff Engineer r \
R 0 i
. . , = / 1 '
RWS:f - i 3
< L . N
cc: 8. Sun¥ B L
Eng File L -
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O’BRIEN (PHILADELPHIA) COGENERATION, INC.

St. James Place at Sth Street
Philadeiphia, PA 19106

April 3, 1995

Mr. Thomas Huynh

AIR MANAGEMENT SERVICES
Philadelphia Department of Public Health
321 University Avenue

Spelman Building

Philadelphia, PA 19104

Re: RACT Requirements at the Southwest Water Treatment Plant
Dear Tom:

As a result of your recent conversations with Dr. Raufer, I have enclosed in this letter
documentation concerning the RACT requirement for the digester gas cogeneration and
standby diesel facility at the Northeast Wastewater Treatment plant, which is owned and
operated by O’Brien (Philadelphia) Cogeneration, Inc.

As you know, this is a relatively new facility, which received its air management permit in
October, 1992. As part of the application for that permit, we included a section in the proposal
(Section 5.0) which documented how the facility was in compliance with all applicable air quality
requirements. For the Best Available Technology (BAT) requirements, the application stated:

Under Section 127.1 of the Pennsylvania Code, new sources are required to
control emissions of air pollutants to the maximum extent, consistent with the
best available technology as of the date of the permit issuance. The use of
gaseous fuels and lean combustion in the gas-fired engines constitutes BAT. One
could -easily argue that the use of selective catalytic reduction on the standby
diesels is more stringent than BAT, and represents Lowest Achievable Emission
rate (LAER) technology.

We believe that such an argument still holds, and that we easily meet any RACT requirements
for this facility. The levels of technology meet BAT requirements at a minimum, and the SCR
for NOx control on a standby unit -- which was so stringent that we were able to document only
one other comparable case at the time of the permit submission -- actually constitutes LAER.

In addition to the control technology, we will abide by the emission limitations and operating
requirements in the permit, which were similarly justified in the application. These emission
constraints are as follows:

A SUBSIDIARY OF O’BRIEN ENVIRONMENTAL ENERGY
(215) 627-5500



Air Management Services

April 3, 1995

Page 2

Pollutants Gr/BHP-Hr Lbs/Hr Tons/Year
Particulate 0.32 12.0 1.5
PM-10 ’ 0.32 12.0 15
Nitrogen Dioxide 2.00 80.0 40
Carbon Monoxide 6.40 2415 71
Non-Methane HC 1.12 31 21
Sulfur Dioxide 1.16 26.1 20.9

Other operating parameters include:

1. Ammonia slip is limited to 20 ppm.

2. A safety water spray suppression system for ammonia storage was installed at the
facility.

3. Operating parameters are monitored and recorded.

4. Portable NOx and 02 analyzers are used to verify ammeonia slip during operation.

I trust that this information will make it clear that the O’Brien facility at the Northeast
Wastewater Treatment Plant meets all of the objectives of RACT compliance.

Please don’t hesitate to contact me or Dr. Raufer if you have any questions.

" William Glockner
Vice President, Energy Group



RACT
PLAN APPROVAL

Facility: ‘Brien enerati west PLID: 1534
Address: 8200 Enterprise Ave. thwest Water Treatment Pl Owner: O’Brien Cogeneratign, Inc.

Philadelphia, PA (9153

Attention: William Glockner

Source(s): _Gas engines, Diesel engines

[n accordance with provisions of the Pennsylvania Code, Title 25, Chapter 129.91 thru 12995, Air Management Services
(AMS) has approved the RACT proposal plans for O'Brien (SW) on the above indicated air contamination source(s).

The RACT plan approval is subject to the following conditions:

I. The purpose of this Plan Approval i$ to establish Nitrogen Oxides (NOx) Reasonably Available Control Technology
(RACT) for O’Brien (SW). This includes the following emission sources and control equipment:

A. mjssion rces
(1Y Two Dorman gas engines. Each is rated at 593 HP and burns digester gas.

(2) Eleven standby Dietroit Diesel engines. Each is rated at 1350 HP and burns diesel fuel.

B.  Conirol Equipment

(1) The Detroit Diesel engines all vent to a selective catalytic reduction system (SCR).
2. This approval authorizes:

A.  The Detroit Diesel engines shall continue to be vented to the SCR.

B. The Dorman engines shall each operate at a maximum of 8,000 hours per year. The Detroit Diesel engines shall
each operate at a maximum of 250 hours per year.

C.  The operating parameters of the engines such as operating hours, fuel and lube oil consumption, compression ratio,

fuel-to-air ratio, kilowatt hours produced, flow rate, temperature and pressure drop across the SCR, and the ammonia flow rate
shall be those established as operating conditions during stack tests.

3. Stack Emission_Limitations

A. The maximum air contaminant emissions from these sources, controlled by the equipment above shall be limited at
stack outlet to:

(1) Nitrogen Oxides (NOx):

The facility emission rate of NOx shall not exceed 2.00 grams per brake horsepower-hour, 80.32 pounds per
hour, and 30 tons per year.

(2) Non-Methane Hydrocarbons:

The facility emission rate of non-methane hydrocarbons shall not exceed 1.12 grams per brake horsepower-
hour, 31 pounds per hour, and 15 tons per vear.




4, T Implementation Schedule

A.  Upon issuance of this approval, O’Brien (SW) shall begin immediate implementation of the measures necessary to
comply with the approved RACT proposal.

5. Testing and Monitgring Requirements

A.  The engines were stack tested after installation.

B.  The engines’ calculated compression ratio based on other operating parameters shall be documented daily.

6. Recordkeeping and Reporting Requirements

A.  O’Brien (W) shall maintain a file containing all the records and other data that are requ‘ired to be collected to
demonstrate compliance with NOx RACT requirements of 25 PA Code §129.91-129.94. These records shall inctude operating
hours, tuel and lube oil consumption, compression ratio, fuel-to-air ratio, kilowatt hours produced, flow rate. temperature and
pressure drop across the SCR, and the ammonia flow rate.

B.  The records shall provide sufficient data and calculations to clearly demonstrate that the requirements of §126.91-
129.94 are met.

C. Data or information required to determine compliance shall be recorded and maintained in a time frame consistent
with the averaging period of the requirement.

D.  Records shall be retained for at {east two years and shall be made available to the Department on request.

7. The operation of the aforementioned sources shall not at any time result in the emission of visible air contaminants in
excess of the limitations specified in Section 123 .41, particulate matter in excess of the Hmitations specified in Section 123.11
or sulfur oxides in excess of the limitations specified in Section 123.22, all Sections of Chapter 123 of Article III of the Rules
and Regulations of the Department of Environmental Resources, or in the emission of any of these or any other type of air
contaminant in excess of the limitations specified in, or established purswant to, any other applicable rule or regulation
contained in Article II1.

8.  The company shail not impose conditions upon or otherwise restrict the Department's access to the aforementioned
source(s) and/or any associated air cleaning device(s) and shall allow the Department to have access at any time to said
source(s) and associated air cleaning device(s) with such measuring and recording equipment, including equipment recording
visual observations, as the Department deems necessary and proper for performing its duties and for the effective enforcement
of the Air Pollution Control Act. :

9. Revisions to any emission limitations incorporated in this RACT Approval will require resubmission as revision to the
PA State Implementation Plan. The applicant shall bear the cost of public hearing and notification required for EPA approval
as stipulated in 25 PA Code §129.91(h).



RACT
PLAN APPROVAL

Facility: Q’Brien Cogeneration (Northeast) PLID:  [333 .
Address: 3900 Richmond $t. (Northeast Water Treatment Plant Owner:  Q'Brien Cogeneration, Ing,

Philadelphia, PA 19137

Attention: Wiiliam Glockner

Source(s): _Gas engines, Diesel engines

In accordance with provisions of the Pennsylvania Code, Title 25, Chapter 129.91 thru 129.95, Air Management Services
(AMS) has approved the RACT proposal plans for O’Brien (NE) on the above indicated air contamination source(s).

The RACT plan approval is subject to the following conditions:

1. The purpose of this Plan Approval is to establish Nitrogen Oxides (NOx) Reasonably Available Control Technology
{RACT) for O’Brien (NE). This includes the following emission sources and control equipment:

A. mission Sources

(1) Three Dorman gas engines. Each is rated at 593 HP and burns digester gas.

(2) Seven standby Dietroit Diesel engines. Each is rated at 2340 HP and burns diesel fuel.

B. ntrol Equipment

{1} The Detroit Diesel engines all vent to a selective catalytic reduction system (SCR).

!\J

This approval authorizes:
A.  The Detroit Diesel engines shall continue to be vented to the SCR.

B. The Dorman engines shall each operate at a maximum of 8.000 hours per vear. The Detroit Diesel engines shall
each operate at a maximum of 250 hours per year.

C.  The operating parameters of the engines such as operating hours. fuel and lube oil consumption, compression ratio,

fuel-to-air ratio. kilowatt hours produced, flow rate, temperature and pressure drop across the SCR, and the ammonia flow rate
shall be those established as operating conditions during stack tests.

3. Stack Emission Limitations

A, The maximum air contaminant emissions from these sources, controlled by the equipment above shall be limited at
stack outlet to:

(1) Nitrogen Oxides (NOx):

The facility emission rate of NOx shall not exceed 2.00 grams per brake horsepower-hour, 80.00 pounds per
hour, and 40 tons per year.

(2) Non-Methane Hydrocarbons:

The facility emission rate of non-methane hydrocarbons shall not exceed 1.12 grams per brake horsepower-
hour, 31 pounds per hour, and 21 tons per year.



I
|

4. T[rL lementati le

A.  Upon issuance of this approval. O'Brien (NE) shall begin immediate implementation of the measures necessary to
comply with the approved RACT proposal.

3. ing nitorin i 30

i . . .
A. The engines were stack tested after installation,

B. The engines’ calculated compression ratio based on other operating parameters shall be documented daily.

6. Recordkeeping and Reporting Requirements

A.  O’Brien (NE) shall maintain a file containing all the records and other data that are required to be collected to
demonstrate c]ompliance with NOx RACT requirements of 25 PA Code 129.91-129.94. These records shall include operating
hours, fuel and lube oil consumption, compression ratio, fuel-to-air ratio. kilowatt hours produced, flow rate. temperature and
pressure drop Ia(:ross the SCR, and the ammonia flow rate.

B. Thn= records shall provide sufficient data and calculations to clearly demonstrate that the requirements of 129.91-
129.94 are me‘t

C. Daila or information required to determine compliance shall be recorded and maintained in a time frame consistent
with the averaging period of the requirement.

D.  Records shall be retained for at least two years and shall be made available to the Department on request.

7. The operation of the aforementioned sources shall not at any time result in the emission of visible air contaminants in
excess of the ilmltatlons specified in Section 123.41, particulate matter in excess of the limitations specified in Section 123,11
or sulfur oxides in excess of the limitations specified in Section 123.22. all Sections of Chapter 123 of Article 1II of the Rules
and Regulano:ns of the Department of Environmental Resources, or in the emission of any of these or anv other tvpe of air
contaminant in excess of the limitations specified in, or established pursuant to, any other applicable rule or regulation
contained in Article [11.

8. The company shall not impose conditions upon or otherwise restrict the Department's access to the aforementioned
source(s) and/or any associated air cleaning device(s) and shall allow the Department to have access at any time to said
source(s) and|associated air cleaning device(s) with such measuring and recording equipment, including equipment recording
visual observations. as the Department deems necessary and proper for performing its duties and for the effective enforcement
of the Air Pollution Control Act.

9. Revisions to any emission limitations incorporated in this RACT Approval will require resubmission as revision to the

PA State Implementat;on Plan. The applicant shall bear the cost of public hearing and notification required for EPA approval
as stipulated i 1n 25 PA Code 129.91(h).

f




Air Pollution Control Act Compliance Review Form (Addendum)

A. Related Parties Operating in the Commonweaith of Pennsylvania:

1.

NRG Generating, Inc.
1221 Nicollet Mall, Suite 700
Minneapolis, Minnesota 55403-2445

Phone: 612-373-5300
Relationship:  Parent company of O’Brien (Philadelphia) Cogeneration, Inc.

N.E.O. Corporation
1221 Nicollet Mall, Suite 700
Minneapolis, Minnesota 55403-2445

Phone: 612-373-5300
Relationship:  Subsidiary of NRG Energy, Inc.

Grays Ferry Cogeneration Partnership
2600 Christian Street
Philadelphia, Pennsylvania 19146

Phone: 215-985-0380
Relationship: NRG Generating (Schuylkill) Cogeneration, Inc. is a one-third general
partner in GFCP, and managing partner until late 1997,

B. Plan Approvals and Operating Permits for Applicant and Related Parties:

I.

Source: N.E. Facility

Permit #: N/A

Location: N.E. Philadelphia, PA
Issuance Date: 10/15/92

Expiration Date: N/A

Source: S.W. Facility

Permit #: N/A

Location: S.W. Philadelphia, PA
[ssuance Date: 10/15/92

Expiration Date: N/A




Source:
Permit #:
Location:
Issuance Date:

Expiration Date:

Source:

Permit #:
Location:
Issuance Date:

Expiration Date:

Source:
Permit #:
Location:
Issuance Date:

Expiration Date:

Source:
Permit #:
Location:
Issuance Date:

Expiration Date:

Source:
Permit #:
Location:
{ssuance Date:

Expiration Date:

Date:

Location:
Permit #:
Nature of Dev.:
Status:

Grays Ferry Cogeneration Project
92181 through 92184

Schuylkill Station, Philadelphia, PA
11/4/92

N/A

Landfill Gas Project
46-399-056
Swedeland, PA
7/20/93

4/30/98

Landfill Gas Project
402-3082-000
Chlinton, PA
10/9/92

N/A

Landfill Gas Project (Since Sold to New Owner)
100932 '

Taylor, PA

3/12/87

N/A

Landfill Gas Project (No Longer in Operation)
06-399-017

Birds Boro, PA

5/16/90

12/31/94

C. Additional Incidents of Deviations of the APCA:

6/6/95

Swedeland, PA

46-399-056

Fuel Test Not Up-to-Date
Corrected; 7/5/95 (no penalty)




Date:
Location:
Permit #:

Nature of Dev.:

Status:

6/21/93

Swedeland, PA

46-399-056

Fuel Test Not Up-to-Date
Corrected; 7/15/93 (no penaity)
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CITY OF PHILADELPHIA Al Managemer Sevices
DEPARTMENT OF PUBLIC HEALTH Philadelphia PA 19104-4543

PUBLIC HEALTH SERVICES Phone: (215) 665-7572
AIR MANAGEMENT SERVICES FAX:  (215) 6857593

AIR POLLUTION CONTROL ACT COMPLIANCE REVIEW FORM

Filing Date: (X7 New Filing [J Amended Filingof _ /_ /| [ New Operating Permit
{ / /o! 17 ' (] Periodic
Application No: g] New Plan Approval [ Renew Plan Approval [E’Operating Permit
[J Change Owner
Applicant: ( non-corporations attach | Address: Tax ID No.:
documentation of legal name) a0 Choerch < s/-0{l0 5 ?/sl
rBﬂ‘&v\ (Phllqdp,{fkm) . . ;
o+ W \ a D e 198 3;] Telephone No..
Cosgrerelan  Ine, SR R 20d- GLSE-TI6D

Form of Management;
(O Individual (] Fictitious name [ Partnership  [X Corporation [ Government [ Other:

If applicant is a corporation attach list of names, business addresses, states of incorporation, taxpayer IDs , and
relationships to applicant.

Describe Business Activities:

Own £ o feRATE Fowel £ SWER AT INE SQUPmaT

Does the appiicant have any other related parties operating in the Commonwealth of Pennsylvania? X Yes [JNo

If Yes attach a list of :
* Name, Mailing Address, Telephone, and Relationship to the applicant of ail related parties, and
* Name and Business Address of the plant manager and general partners of the appiicant.

List all plan approvais or operating permits issued by the Department or an approved local air pollution control agency
under the APCA to the applicant or related parties that are currently in effect or have been in effect at any time 5 years
prior to the date on which this form is notarized. Attach additional sheets as necessary.

Air Plan Approvalf
Contamination Operating Permit issuance Expiration
Source Number Location Date Date
Coo ottechad.

AMS REV 10/96 CompliRV.frm




List all incidents of deviations of the APCA, regulations, terms and conditions of an operating permit or plan approval or
order by applicant or any related party, using the following format grouped by source and location in reverse
chronological order. This list must include items both currently known and unknown to the Department. Attach
additional sheets as necessary. See the definition of "deviations" for further clarification.

Plan
Approval/ Incident Status: Litigation
Operating Existing/Continuing; or
Date Location Permit # Nature of Deviation Corrected/Date
ofeic  m.e Pud delphis Farfore foSobmid CokkecTED 10)0)s
199 Emissinns Dada
fo]§/96 S, Philacklphr Y X o

OTher ' See de‘a_cluj ’f—mk¢ addand wm

CONTINUING OBLIGATION: Applicant is under a continuing obligation to update this form if any additional
documented conduct occurs between the date of submission and Department action on the application

I, LS Am D G otk AMEXR , being duly sworn according to law, depose and state under penalty

of law as provided in 18 Pa. C.S. §4944 and Section 9(b)(2) of the Air Polluticn Control Act, 35 P.S. §4009(b)(2), that |
am the representative of the Applicant/Permittee, identified above, authorized to make this affidavit. | further state that
the information provided with this form, after reasonable inquiry, is true and complete to the best of my belief and that

there are reasonable procedures in place to insure that documented conduct and deviations are identified and made

/A {Signature)

pwiceipm DG Locenerl
(Print or Type Name)

Vice  PRESIDWT

{Print or Type Title)
Sworn to and subscribed before me this Ciday of U’A"wmr-? .19 q?
71 (B,
Notary Public '

Affix Corporate Seal and attach copy
of Articles of Incorporation

(Regarding corporate seal and signatures, oleaze refar to Item 4 in instructions.)

AMS REV 10/96 CompliRV .frm
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SECTION F 2 - COMBUSTION UNITS INFORMATION

i. COMBUSTION UNITS
A. Manufacturer B.  Model No. C. UnitNo.
- ATER P 1A G 399 w &
D. Rated heat input (Btwhr) E. Peak heat input (Btuhr) F. Use
7.0 momBTY/AL o mom BT/ hn i

G. Method firing
[ Pulverized (J Spreader Stoker [ Cyclone [] Tangential (7 Normal [ Fluidized bed mOiher Ghs EMNGINE

2, FUEL REQUIREMENTS

TYPE QUANTITY QUANTITY SULFUR ASH BTU CONTENT
HOURLY ANNUALLY
OIL NUMBER
RN x10° Gal. % by wt. % by wi. b s/c:w&éf;
x10° SCF gr/100
NATURAL GAS SCFH SCF ’ Brw/SCF
OTHER
DileaER. GAS 270 scfh cal,am";% Z.0.1% NET LalBN/s
3. COMBUSTION AIDS, CONTROLS. AND MONITORS
O A. Overtire jets Type Number Height above grate
Wk
O B. Drait controls Type
O C. Oil preheat
O D. Sootcleaning Temperature (* F) Frequency
[ E. Stack sprays Method
O F. Opacity monitoring device Method Cost
O G- Sulfur oxides monitoring device Type Method Cost
O H. Nitrogen oxides monitoring device Type Method Cost
[ I. Fuel metering and/or recording devices Type Method Cost
O J. Atomization interlocking device Type Method Cost
{3 K. Collecied flyash reentrainment preventative device Type
O L. Modulating controls QO Step
O Automatic

4. ] Flyash reinjection. (Describe operation)

JI A

5. Describe method of supplying make up air to the funace room.

\jw__-l—.,lmcﬂ OJHM MC_..[OSQ(Q

Use this page for Combustion source. otherwise remove this page trom this application.

IFshaca Aen mamun tham non (tmit mmmes thin mamn amd O et (e caaplae s femdiccen d




AMS Rev 10/96 Page S of 8

SECTION F 2 - COMBUSTION UNITS INFORMATION, CONTINUED

6. OPERATING SCHEDULE
nle v H‘cmj_ hours/day [ hf: r w-ﬂbd days/week f Mj{‘erw-a'H'td weeks/year
7. SEASONAL PERIODS (MONTHS}
Operating using primary fuel i 2 | %CS:(g, %q_,o Operating using secondary fuel /«J /n
TAM, o Dee to
Non-operating
MR o
8. Ifheat input is in excess of 250 x 10 ° Bawhr., describe fully the methods used to record the following: rate of fuel burned; heating value, suifur and ash content
of fuels: smoke, suifir oxides and nitrogen oxides emissions; and if electric generating plant, the average electrical output and the minimum and maximum hourly
generation rate.
. v l: '
Auc') ,Q__[ﬁc,‘(‘ftc..o 0U+~€U+ ] beo
i . [R]
AL ¢ . 163
MAX. " » : SO
9. Describe modifications to boiler in detail.
KD_P LG-A_L.:J fﬂ([:) 'é"'—-——w_i‘thlw-) DO(MA-«-\ WB'M ,
10. Type and method of disposal of all waste materials generated by this boiler.
- (Is a Solid Waste Disposal Permit needed? [J Yes )g‘ No)
11.  Briefly describe the method of handling the waste water from this boiler and its associated air pollution control equipment.
(Is a Water quality Management Permit needed? (3 Yes ,g No)
12, Anach any and all additional information necessary to perform a thorough evaluation of this boiler.

S,Q.L aj‘:%o_-_ﬂw.cﬂ QP—L‘-‘i‘Ft‘c.a..xa.;« Q‘L.n.d."i.

Use this page for Combustion source. othenwise remove this page from this application.

o
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SECTION F 2 - COMBUSTION UNITS INFORMATION

1. COMBUSTION UNITS

A. Manutacturer B. Model No. C. Unit No.
CATER ol 6-398 ~I#
D. Rated heat input {Btwhr) €. Peak heat input {Btu/hr) F. Use
s man 87U/ hn & mom B b W/A

G. Method firing

Q Pulverized (] Spreader Stoker (] Cyclone () Tangential () Normal (] Fluidized bed ) Other D16 BRRR GAS ENEmE

2. FUEL REQUIREMENTS

TYPE QUANTITY QUANTITY SULFUR ASH BTU CONTENT
HOURLY ANNUALLY
OIL NUMBER )
G?gt@[_. x10° Gal. % by wt. % by wt. Ibs/GElt.lv(éizld‘%
x10° SCF gr/100

NATURAL GAS . SCFH SCF Bw/SCF
O R ¢

Ditesnk GAs 6092 scfh. | 4&7xn’sef | L o0i% | MET Cas BTVsof,
3. COMBUSTION AIDS, CONTRCOLS, AND MONITORS -
O A. Overtire jets » / Type Number Height above grate
] B. Dratt controls Type
O C. Oil preheat
[ D. Soot cleaning Temperature { F) Frequency
O E. Stack sprays Method
3 F. Opacity monitoring device Method Cost
O G. Sultur oxides monitoring device Type Method Cost
O H. Nitrogen oxides monitoring device Type Method Cost
0O I. Fuel metering and/or recording devices Type Method Cost
1 J. Atomization interlocking device Type Method Cost
3 K. Collected flyash reentrainment preventative device Type

{3 L. Modulating controls Qg Step
O Automatic

4. [J Flyash reinjection. (Describe operation)

Ny

3. Describe method of supplying make up air to the fumace room.

\/wjf’ﬁxcﬂ Oﬂ“f encfosure

e Use this page for Combustion source. otherwise remove this page from this application.
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SECTION F 2 - COMBUSTION UNITS INFORMATION, CONTINUED

6. OPERATING SCHEDULE
[ NTER MTTEAT hoursiday [ NTER MTTENT daysiweek /TR Mfw_wecksfyear
7. SEASONAL PERIODS (MONTHS)
Operating using primary fuel D 16 572G/ j S Operating using secondary fiel /(//A
TAN,  w©w_ DeC, to
Non-operating
A// Ao
8. Ifheat input is in excess of 250 x 10 * Bwhr., describe fully the methods used to record the following: rate of fuel bumned; heating value, sulfur and ash content
of fuels; smoke, sulfur oxides and nitrogen oxides emissions; and if electric generating plant, the average electrical output and the minimum and maximum hourly
generation rate.
2. .50 mm BTV Jinr.
MG, cleRTRICA.  ouTPuT | 4$D Jew .
M, bt b ! JaS k.
Fa
M AX, “ K SO0 Kw .
9. Describe modifications to boiler in detail.
' 8 " WAdan, trng
Reploced poocly Fomctioming Dirman tng
10.  Type and method of disposal of all waste materials generated by this boiler.
. {Is aSolid Waste Disposal Permit needed? [ Yes m No)
11.  Briefly describe the method of handling the waste water from this boiler and its associated air pollution control equipment.
(Is a Water quality Management Permit needed? [] Yes A No)
12, Attach any and all additional information necessary 1o perform a thorough evaluation of this boiler.

Cee attaclod specifrcatiol shatc

Use this page for Combustion source. otherwise remove this page from this application.

e
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SECTION F 2 - COMBUSTION UNITS INFORMATION
1. COMBUSTION UNITS
A. Manufacturer B. Model No. C. Unit No.
CA7TER PlechAR & 353 1K
D. Rated heat input (Brwhir) E. Peak heat input (Btwhr) F. Use
S o R TU/ o1 /vvm(j’n// ) A//ﬁ
G. Methed firing
O Pubverized (] Spreader Stoker (3 Cyclone (3 Tangential (] Normal ] Fluidized bed p Other G5 ENG I E
2. FUEL REQUIREMENTS
TYPE QUANTITY QUANTITY SULFUR ASH BTU CONTENT
HOURLY ANNUALLY
OIL NUMBER
GPH 3 Btw/Gal. &
PHa x10° Gal. % by wt. % by wt. N prics
x10" SCF g1/100
NATURAL GAS SCFH SCF Buw/SCF-
OTHER A
Disesnal GAS A7 60 s:{k. Al bx (U s«ﬁ. £ 0.7 AER éa_g-g/’u/sc{_
3. COMBUSTION AIDS, CONTROLS, AND MONITORS
O A. Overfire jets Type Number Height above grate
N/ K
O B. Drait controls Type
O C. Oil prehear
g D. Scot cleaning Temperature (*° F) Frequency
O E. Stack sprays Method
O F. Opacity monitoring device Method Cost
O G. Sulfur oxides monitoring device Type Method Cost
[ H. Niwrogen oxides monitoring device Type Method Cost
{7 [. Fuel metering and/or recording devices Type Method Cost
O J. Atomization interlocking device Type Method Cost
0 K. Collected flyash reenrainment preventative device Type
O L. Modulating controls ] Step
0 Automatic
4. O Flyash reinjection. (Describe operation)
M /A
5. Describe method of supplying make up air to the firrnace room.
Vent [a.’fq:/ cvFdan swclosare,

. Use this page for Combustion source. otherwise remove this

. § Y P . R . H LA L

page from this application.
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SECTION F 2 - COMBUSTION UNITS INFORMATION, CONTINUED

6. OPERATING SCHEDULE

Whouﬂ@y M,?l(’/ m:M days/week Im‘k«mﬁé-f weeks/year

7. SEASONAL PERIODS (MONTHS)

Operating using primary fuei 2 21 éﬁﬂ-’:’fa !5 4 Operating using secondary fuel A/ / A
\T_/?TJ- to D Et ' to
Non-operating

AJ/A to

8. I[fheatinput is in excess of 250 x 10 ° Bowhr., describe fully the methods used to record the following: rate of fuel buned; heating value, sulfur and ash content
of fuels; smoke, sulfur oxides and nitrogen oxides emissions; and if electric generating plant, the average electrical output and the minimum and maximum hourly
generation rate,

2. 3.C0 mom BT/ ha.

AVe. ewstTlrcAc ovTPUT ) oLod Eav
MM, ‘ “a Lo fw
M A " "o 2oL £

9. Describe modifications to boiler in detail.

Kef/mj ﬂfb//j ‘AMC;,LI'&MI»B Dd{maﬂ\ Mb/m ,

10. Type and method of disposal of all waste materials generated by this boiler.
{15 a Solid Waste Disposal Permit needed? (7 Yes ﬁ(ﬁo)

i1, Bricfly describe the method of handling the waste water from this boiler and its associated air pollution control equipment.
(Is a Water quality Management Permit needed? [J Yes ﬂ No)

12.  Anach any and all additional information necessary to perform 2 thorough evaluation of this boiler.

+  Use this page for Combustion source. otherwise remove this page from this application.
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SECTION I - MISCELLANEOUS INFORMATION

1. Specify monitoring and recording devices will be used for monitoring and recording of the emission of air contaminants. Provide detailed information to show that
the facilities provided are adequate. Include cost and maintenance information.

3  Opacity monitoring system ] SOx monitoring system O NOx monitoring system
O  CO monitoring system (J €02 monitoring system [J Oxygen monitoring system
0  HCL monitoring system { TRS monitoring system O H2S monitoring system

O  Temperature monitoring system [ Stack flow monitoring system [ Other

If checked, provide manufacturer’s name, model no. and pertinent technical specifications.

A

2. Autach Air Pollution Episode Strategy (if applicabie)

KIp

3. If the source is subject to 25 Pa. Code Subchapter E, New Source Review requirements,
a. Demonstrate the availability of emission offset (if applicable)

b.  Provide an analysis of alternate sites, sizes, production processes and environmental control techniques demonstrating that the benefits of the proposed
source outweigh the environmental and social costs.

4. Anach calculations and any additional information necessary to thoroughly evaluate compliance with al! the applicabie requirements of Article 1II of the rules and
regulations of Philadelphia Air Mangement, Pennsyivania Department of Environmental Protection and those requirements promulgated by the Administrator of the
United States Environmental Protection Agency pursuant to the provisions of the Clean Air Act

Eeflw“‘““j ZM%!MS}' a/Q/Q f‘b"""‘T Cms’f‘Mﬁ q,y\o( a,(;h,a_ﬁ
LM;SS‘(O\xs A_Wa.;m (-VV\CL\ﬂf\A—LdLe'(

5. List all attachments included in this Application.

I La fo T Heph 1/10)97,
02' SO;,Z(_':‘IC[CJW.“ Sl\.anj‘s ‘)Cr\ Mf/w ’p_”\t_)',,._qg’
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SWi %)L”F) DEPARTMENT OF PUBLIC HEALTH
Environmental Protection Division r\/
321 University Avenue ’
Philadelphia, PA 19104

CITY OF PHILADELPHIA

Telephone — 215-823.7414

ROBERT K. ROSS, M.D.
Health Commissioner

JOHN F. DOMZALSKI
Deputy Health Commissioner For
Environmental Protection

October 15, 1992

Mr. Frank Wright

O'Brien Cogeneration Inc.
225 S. Eighth Street
Philadelphia, PA 19106

Dear Mr. Wright:

RE: PERMIT APPROVAL CONDITIONS

This is to inform you that the installation permit applications for
two Dorman gas engines, eleven Detroit Diesel engines with the
Selective Catalyst Reduction (SCR) for O'Brien Cogeneration Inc.
(O'Brien) at the South West Water Treatment Plant have been
approved on the following conditions:

1. O'Brien shall operate the two Dorman engines and the eleven
standby Detroit Diesel engines with SCR control at the maximum
of 8000 hours per year and 250 hours per year, respectively.

2. The emission from the facility shall be limited to:

Pollutants Gr/BHP~Hr Ibs/Hr Tons/vr
Particulate 0.32 12.01 1.5
PM10 0.32 12.01 1.5
Nitrogen Dioxide 2.00 80.32 30
Carbon Monoxide 6.40 247.4 58
Non-Methane Hydrocarbon 1.12 31 15
Sulfur Dioxide 1.16 18 14

3. The Ammonia slip from the SCR is limited to 20 parts per
million by volume, dry referenced to 15 percent oxygen. The
ammonia control system shall be equipped with interlock and
alarm system to assure compliance with the ammonia slip level.

4. O'Brien shall install a safety water spray suppression system
for the ammonia storage area.

5. Within 60 days of commencement, full performance tests by an
independent firm are required for these engines. A testing
protocol has to be submitted to Air Management Services for
approval at least 30 days before the actual test date.



Mr. ﬁrank Wright -2- October 15, 1992

6. O'brien shall evaluate the catalyst to determine its performance
oq an annual basis.

7. Thg operating parameters of the engines such as operating hours,
fuel and lube oil consumption, compression ratio, fuel to air
ratlo, Kilowatt hours produced, flow rate, temperature and
pressure drop across the SCR and the ammonia flow rate shall be
established as operating conditions during the stack tests.

8. O'Brien shall retain these records for a period of two years and
be available for inspection upon request.

1

If you have any questions, please do not hesitate to call me at
215-823-7572.

I
Slncerely yours,

[ ma Huy
) Permlt Engineer
:th:if

ce: ;B. Scott




Environmental Protection Division
321 University Avenue
Philadeiphia, PA 19104

CITY OF PHILADELPHIA

Telephone — 215-823-7414

ROBERT K. ROSS, M.D.

Health Commissioner

Depucy Health Commissioner For
Environmental Protection

§ W W;J JOHN F. DOMZALSKI

November 25, 1992

Mr. Frank Wright

O'Brien Cogeneration Inc.
225 S. Eighth Street
Philadelphia, PA 19106

Dear Mr. Wright:

This letter is an amendment to the permit approval conditions
for the installation of the two Dorman gas engines, eleven Detroit
Diesel engines with the Selective Catalyst Reduction (SCR) at the
Southwest Water Treatment Plant. The following conditions shall
replace the conditions specified in the October 15, 1992 letter.

1. Condition 2: The sulfur dioxide emission shall be changed

to 27.1 lbs. per hour and 15.1 tons per year.

2. Condition 3: The ammonia control system shall be equipped
with an interlock and alarm system. The set points for the
interlock system shall be established during the compliance test.
In addition, O'Brien shall operate the portable nitrogen oxide and
oxygen gas analyzer to verify the calculated ammonia slip each day
the diesel engines are in operation.

3. Condition 7: The calculated compression ratio based on
other operating parameters shall be documented daily.

If you have any questions, please do not hesitate to call me at
215-823-7572.

Sincerely yours,

Thomas Huynh
Permit Engineer

tth:if

CC: B. Scott

DEPARTMENT OF PUBLIC HEALTH

Y



7/10/98
Teleconference with Susan DeVore-Fillmore, Joc Kahn, Cleve Holladay and David Lindberg (619/687-
0110).
Re: Request for Additional Information Regarding Air Construction/Operation Permit Application
Project Number 0250281-006-AC, PSD-FL-248
John E. Preston Water Treatment Plant, Dade County

Facility is considering changing the application to fuel limit basis.

RFI:

1. The data provided is for both generator scts. Data is from Peerless. Did 1 SCR for each generator,
rather than 1 SCR for a set of generators.

2. If have a fuel limit, no need to answer,

3. Monitor by banks of genrators, don’t want to do individually. Daily recordkeeping, rolling average.
Heat input rate in Attachment 5, op data page, last column, 0.375, next page 19,350 But/lb HHV, 26.1
mmBtu/hr. Will submit calculations (math). F4B: NOx uncontrolled 4.12 lb/mmBtu, NOx contrl 2.2
I/mmBtu. Turbocharger is undersized.

4. Other is 10.19. Mike Thicl gave MKW info., Engine Systems Inc. NC 919/977-2720, vendor, bhp
curves. Can’t run at 110% load for more than 2 hours.

5. No safety factor used.

6. Can’t comply becausc of silencer’s with stack. Attachment 6. Vclocity transvers more money.

7. ESI/Miami looked at 5 alternatives to reduce NOx. Retrofitting and improving engines, will send
report.
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Mr. Clair H. Fancy, P.E.

Chief

Bureau of Air Regulation

Florida Department of Environmental
Protection

Twin Towers Office Building

2600 Blair Stomne Road

Tallahassee, FL 32399-2400

AIR REGULATION

SUBJ: PSD Permit Application from Miami-Dade Water and Sewer
Department, John E. Preston Water Treatment Plant,
Hialeah, Florida (PSD-FL-248)

Dear Mr. Fancy:

Thank you for your letter of April 21, 1988, submitting an
application for a Prevention of Significant Deterioration (PSD)
permit for the above referenced facility. The application is for a
proposal to increase the operation of six existing standby
electricity generators to provide power generation capacity as
needed to ensure uninterrupted plant operation. Two different
models of generator sets exist at the Preston Water Treatment Plant
(WTP): EMD Model 20-645E4 (20E4) and EMD Model 20-645F4B (20F4B).
The 20E4 and 20F4B generator sets are rated to produce 2,500 and
2,865 kW of electric power at continuous full load operating
conditions, respectively, and each is driven by a 3,600 brake-
horsepower (bhp} (20E4) or 4,000 bhp (20F4B) diesel engine prime
mover. There are three Model 20E4 generators and three Model 20F4B
generators. The generators are capable of operating at load
conditions ranging from 20 percent to 110 percent (peaking duty for
durations not to exceed 2 hours}). The engines burn transportatcion
grade diesel fuel, which has a sulfur content of 0.05 weight
percent, and all engines are 20-cylinder, 2-cycle, and turbo
charged.

L .

The application indicates that the total current allowable
annual emissions of NO, from the Preston WIP are below the PSD
major source level of 250 tpy. However, the increase in NO,
emissions (i.e., 375 tpy) associated with the proposed operation of
the standby generators constitutes a major source, requiring PSD
review. The air quality impacts assessment is based on the
production of 19,000,000 kW-hr of electricity, which corresponds
with 6,630 hours of 20F4B operation per year at full load
conditions, or 7,600 hours per year of 20E4 operation at full load
conditions, or an equivalent combination. The proposed best
available control technology (BACT) for the control of NO,

Intamet Address (URL) « http://www.epa.gov
Recycled/Recyclabie « Printed with Vegetable il Based Inks on Recycled Paper (Minimurn 25% Postconsumer)
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emissions is the use of fuel injection timing retard and combustion
air precooling to achieve an emission rate of 12.7 g/bhp-hr (a 28
percent reduction in NO, emissions).

The use of selective catalytic reduction (SCR) to achieve an
emission rate of 2.6 g/bhp-hr was rejected in the Preston WTP
application due to potential technical problems and the cost
effectiveness of SCR. Potential problems addressed in the
application include the presence of contaminants in diesel fuel
such as sulfur, phosphorus, and ash, which can poison or mask the
surface of the catalyst and reduce its activity. Fuel sulfur,
which is oxidized to S0O,, may react with ammonia to form ammonium
sulfate and ammonium bisulfate salts which can form a coating over
the catalyst surface and reduce its effectiveness. The application
also indicates that the standby generators will accommodate
fluctuations in load, which may result in exhaust temperatures
outside the range of optimum catalyst performance and result in
either reduced NO, reduction efficiency or the release of unreacted
ammonia. The cost effectiveness of using SCR was calculated to be
$2,370/ton, versus a cost effectiveness of $212/ton with the use of
combustion controls. The use of SCR would remove an additional 294
tpy of NO,.

Based on our review of the application package, we have the
following comments:

1. As indicated in the application, SCR has been applied at
similar facilities in Philadelphia, PA (Philadelphia SW Water
Treatment Plant and Philadelphia NE Water Treatment Plant)} for
the control of NO, emissions from diesel-fired internal
combustion (IC) engines. Although the Preston WTP application
has discussed potential problems which may be associated with
the use of SCR, the application does not address any
operational differences between the Preston WTP and the
facilities in Philadelphia to indicate why SCR would not be
feasible for the Preston WIP. To validate the claim that SCR
is not technically feasible for the Preston WTP, the
application should address any significant differences with
the facilities in Philadelphia and should discuss any
operational problems which may have been experienced with SCR
at the Philadelphia facilities. The application for the
Preston WTP should also discuss the expected exhaust gas
temperature from the IC engines at reduced loads and the
amount of time the engines would be operated at reduced loads
to address the concern about achieving an optimum temperature
for SCR use. Although the application indicates that the
estimated cost effectiveness of $2,370/ton is unreasonable, a
cost effectiveness of this magnitude is typically considered
to be acceptable for NO, reduction costs.

2. Although the application bases the potential emissions on
a maximum annual power production rate of 19,000,000 kW-hr,
the application does not account for emissions while the
engines are being operated without producing power. The
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application should describe the duration and frequency of
operation of the engines while not producing power, and should
include an estimate of the annual emission rates during such
conditions. The total annual emissions should account for
various modes of operation of the engines. Since the engines
could be operated a considerable amount of time without
producing power, the total annual NO, emissions allowed by the
PSD permit will likely need to be restricted by a method other
than a limit on the amount of electricity generated.

3. The PSD application provides emission factors at
different loads for the Model 20F4B engines, but does not
provide such data for the Model 20E4 engines. Emission
factors (and their basis) also need to be provided in the
permit application for the Model 20E4 engines. The PSD permit
may need to include different BACT emission limits for the two
models of engines, to reflect their achievable emission rates.

4, The modeled impact assessment used the 20FA4 generator to
represent the two types of generators at the Preston WIP
because the location of these generators are closer to the
boundary fence line, and they have the largest emission rate.
Other emission variables that affect the resultant
concentrations are the location of the stacks relative to
other buildings and the exit stack parameters (e.g.,
temperature, diameter, etc¢.). These other parameters should
be considered in the selection to ensure the 20F4B generators
produce the highest ground level concentrations.

5. Rural dispersion option was selected for the transport
and dispersion calculations. Section 2.2 indicates the impact
area as a mixture of residential, commercial, and light
industrial - characteristics of urban areas. The guidance
procedure for rural/urban classification should be used for
this determination.

6. Section 6.3 indicates no offsite receptor located within
100 meters of the standby generators. Section 6.4 indicates
the wake cavity region as being 26.5 meters from the stack
with one receptor within Generator Building 2 wake zone.
These are conflicting statements. If the latter condition is
correct, SCREEN3 should be used to estimate the building
cavity length and associated concentrations.

7. The modeled impact assessment has treated the Preston WTP
and the Hialeah WTP as one common facility - no impact
receptors were located on the adjacent Hialeah Water Treatment
Plant. Although the Hialeah WTP is also owned by the Miami-
Dade Water & Sewer Department, should these two facilities be
considered one plant for permitting purposes?

8. The Federal Land Manager (FLM) for the Everglades
National Park Class 1 area should be notified of this project
and its anticipated impacts.




Thank you for the opportunity to review and comment on the
application package. If you have any questions, please contact
either Keith Goff or Stan Krivo at (404) 562-9137 or (404) 562-9123

respectively.

Sincerely yours,

T;E;‘QL7;;L£117*44/

R. Douglas Neeley

Chief

Air and Radiation Technology
Branch

Air, Pesticides, and Toxics
Management Division

e, I Kahn BAR
A Ready TGP Wattr e Plast
j AunyakK, NPS

D. Umd,bw‘%, CH2M Hill




Memorandum

To: Dennis Wyent, General Motors Corporation Electromotive Division
Sent Via Fax, 708/387-5830

From: Susan DeVore-Fillmore, State of Florida Department of Environmental Protection
Bureau of Air Regulation, New Source Review Section

Date: June 8, 1998
\

Re: Diesel Engines

[ would greatly appreciate a presentation from your division on large internal combustion diesel engines.
Our section works on PSD permits and BACT determinations. We are currently processing several
permit applications for facilities that operate GM Electromotive engine and generator sets. We would
like information on GM's newest engines or technology, specifically, engine diagrams and any process
changes or equipment add ons to reduce emissions of nitrogen oxides.

Please contact me at 850/921-9537 to make arrangements for a presentation.

‘ ol o ke
o565 Do Budman ledl g i Jrom e tommerce et

70835734957



Public Hearing - General Motors Corporation Electromotive Division, McCook Page 1 of 2

Public Notice and Hearing

Proposed Permit Issuance of an
Air Pollution Control Construction Permit and
Notice of Public Hearing for
General Motors Corporation Electromotive Division, McCook,
Illinois

General Motors Corporation Electromotive Division (GMC), 9301 West 55th Street in McCook,
[llinois, has applied for a construction permit from the Illinois Environmental Protection Agency
(IHlinois EPA), for three of its five engine durability test cells. The test cells are used to evaluate the
performance of the various models of diesel locomotive engine manufactured by GMC in McCook.
The permit would allow GMC to modify test cell MU-1 to test a new engine model. It would also
address test cells MU-4 and MU-5, which were built in 1982 and 1989, respectively.

The Illinois EPA will hold a public hearing on Tuesday, February 4, 1997, at 7 p.m. at the Village of
LaGrange City Hall, 53 South LaGrange Road in LaGrange, Illinois. The hearing will be held by the
Illinois EPA to receive comments and data and to answer questions from the public prior to making a
final decision concerning the permit. Lengthy comments and questions should be submitted to the
[llinois EPA in writing.

Written comments must be postmarked by midnight March 6, 1997, need not be notarized and should
be sent to the Hearing Officer, see address below.

The hearing will be held under the provisions of Subpart A of the [ilinois EPA's "Procedures for
Permit and Closure Plans" 35 Ill. Adm. Code 166. All questions about the hearing procedure,

requests for copies of the hearing rules, or requests for special needs interpreters should be directed to
the Hearing Officer, see below for address. Requests for special needs interpreters must be made to
the Hearing Officer by January 21, 1997.

The Illinois EPA has reviewed the air permit application and has concluded that the project complies
with applicable State and Federal air pollution control regulations, including the {llinois
Environmental Protection Act, the federal Clean Air Act, Illinois’ Rules for Air Pollution, 35 Il1.

Admin. Code: Subtitle B and the federal Prevention of Slg:nlﬁcant Deterioration (PSD) rules 40 CFR
52.21.

The three test cells are subject to the PSD rules for their emissions of nitrogen oxides (NO, ). The
emissions of other pollutants from each of the test cells are not significant. The Illinois EPA has
determined that the test cells will have BACT for NO,, as the cells will test engines that will reduce

NO_ emissions with turbocharging and aftercooling.

GMC also performed an air quality analysis for nitrogen oxides to address compliance with the
National Ambient Air Quality Standard (NAAQS) of 100 ppm, annual average. The analysis
calculated a maximum annual impact from the test cells at the point of maximum impact of 12.2 parts
per million ("ppm"”). The current NO concentration at this point, combining ambient monitoring data

and modelled impacts from existing sources, was estimated to be 82.1 ppm. Based on this analysis,
the test cells will not cause or contribute to a violation of the NAAQS for NO_. PSD also sets

maximum allowable pollution increases called "allowable increments”. The allowable increment for
NO, in this area is 25 ppm. The maximum impact of the test cells 1s only about half of the allowable

http://www epa.state.il.us/public-notices/1997/1997-03-06-01.html 06/05/1998
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~ gt

increment.

Persons wanting more information may review GMC’s permit application, and Illinois EPA’s draft
permit and project summary at the following locations:

Hlinois Environmental Protection Agency  Illinois Environmental Protection Agency

1701 First Avenue 1340 North Ninth Street
Maywood, Hlinois 60153 Springfield IL 62794
708/338-7900 217/782-2113

217/782-9143 TDD

LaGrange Public Library
10 West Cossitt Avenue
LaGrange, Illlinois 60525

For information concerning the applications and draft permit, please contact:

Brad Frost, Community Relations Coordinator (‘_a.dwf Gl 5
Hllinois Environmental Protection Agency

2200 Churchill Road, P.O. Box 19506

Springfield, lllinois 62794-9506

217/782-2113

217/782-9143 TDD

For information concerning the hearing and hearing procedures, please contact:

John Williams

Hearing Officer

Hlinois Environmental Protection Agency
2200 Churchill Road, P.O. Box 19276
Springfield, Illinois 62794-9276
217/782-3544

217/782-9143 TDD

8 o b 03
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Date: 06/02/1998 12:57:06 PM
From: Susan DeVore TAL
Subject: FWD: MDW&SD Hialeah/Preston PSD application

Mike,

I asked Jim Pennington about the e-mail from Tom Tittle, but he has
not seen the NOX tests. He thought you might know, Have you, or who
should I ask? Thanks.

Susan



Date: 06/02/1998 10:00:29 AM
From: Jim Pennington TAL
Subject: Re: FWD: MDW&SD Hialeah/Preston PSD application

>)Jim,

>)

)| forwarded Tom Tittle's e-mail to you. Joe and | are not aware of
>)any NOx tests submitted for this facility, are you? I'm assuming
you

>)would be the person in Tallahassee to know. If not, let me know so
I

:>)can put Tom on the right track and find out myself. Thank you.

>)

>}Susan

Susan,
You should check with Mike harley. | am clueless on this.

Jim P.




Date: 06/02/1998 9:31:03 AM
From: Susan DeVore TAL
Subject: FWD: MDW&SD Hialeah/Preston PSD application

Jim,

I forwarded Tom Tittle's e-mail to you. Joe and I are not aware of
any NOx tests submitted for this facility, are you? I'm assuming you
would be the person in Tallahassee to know. If not, let me know so [
can put Tom on the right track and find out myself. Thank you.

Susan



Date: 05/11/1998 5:31:41 PM
From: Thomas Tittle WPB
Subject: MDW&SD Hialeah/Preston PSD application

| see that they completed their application April 13th. T am investigating whether or not they failed to submit NOx

tests for their Emergency Generators #1, #2 and #3. ARMS indicates they conducted passing NOX tests on these units on
Sep 24, 1996. There is no testing indicated for 1997. Did they submit a 1997 test report to your office? If so,

please send us a copy so that we can review it and enter it into ARMS.

If they did not submit a report for 1997 to your office... maybe you or Joe know whether such tests are required by rule
annually (because we don't have a permit condition which requires it presently).

1 hope that the PSD permit you issue will specify the NOX test frequency (and base date if applicable)... assuming the
PSD permit you are issuing involves the permitting of these 3 units as I think it does.

Thanks for any help you can provide,
Tom

PS I'm sure you've heard that Andrew is leaving us to work for a construction firm. :
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SECTION 1

. .4
Table 1-1. Emission Factors for Diesel Internal Combustion Engines

Air Contaminant Emission Factor
{(Ib/gal)
Reactive Organic Gas (ROG) 0.0445
Oxides of Nitrogen (NO ) 0.4690
Oxides of Sulfur (SOX) 0.0071*
Carbon Monoxide (CO) 0.1020
Particulate Matter (PM) 0.0335

* 5O, emissions corrected to 0.05 percent sulfur.
1.4 Calculations

1.4.1 Operational Data

The applicant must provide the following information so that emission calculations can be made to

determine the compliance status of the IC engine. -

Operating Schedule
Maximum ---- ~=-=-rrsmmmommmmmor s e m oo (hr/day, day/week)
For Maintenance Purposes ---~-=-----=-=-=----===----~ (hr/day, day/week)
Engine Brake Horsepower
Fuel Type
Fuel Consumption Rate-------------=semsmsemrmmmmmaeome (gal/hr)
Exhaust Volume - ----------- (dry standard cubic feet per minute {dscfm] or

actual cubic feet per minute [acfm])

1.4.2 Emissions Calculations

Emissions must be calculated for both actual (average) and maximum operating conditions. Actual
emissions are based on average daily production rates. Maximum emissions are based on the maximum
production capacity of the equipment (brake horsepower, fuel consumption rate, etc.). Actual and
maximum hourly (Ib/hr) emission rates must be converted into daily (Ib/day) emission rates by
multiplying the hourly rates by the average amount of time in a day that the equipment operates (T, hr/
day).

1.7 Diesel IC Engines




1.4.2.1

Uncontrolled Emissions (R]) Calculations

Uncontrolled emissions from the internal combustion engine may be calculated using the following

equation:
R1

where:

R,

EF

FCRD

EF x FCRy (Equation 1.1)

Uncontrolied emissions (1b/hr)

Emission factor (1b/gal fuel)

Fuel consumption rate (gal/hr)

This procedure is repeated for each air contaminant. By incorporating emission factors shown in Table

1-1, Equation 1.1 can be simplified as follows:

Rl.IﬁOG = O.OMS(FCRD)
Rl quox = 0.469O(FCRD) -
Rl,S Ox = 0.()071(FCRD) (Equation 1.2)
R1.|CO = O.IOZO(FCRD)
RLPM = 0.0335(FCRD)
where:
R1 = Uncontrolled emissions (Ib/hr)
FCRD = Diesel fuel consumption rate (gal/hr)
1.4.3 To'tal Particulate Matter Emissions — Concentration

The PM emission rate (1b/hr) must be con\;rened into total PM concentration {grains/dscf). If the exhaust

gas flow rate is given in terms of “actual” exhaust conditions, the flow rate must be converted into dry
“standard”|conditions by using the following equation:
T P 1 - .
Fl= F x X F2 x (M) (Equation 1.3)
1 T, x P 100
Diesel IC Engines 1-8
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SECTION 1

where:

F1 = Dry standard cubic feet per minute (dscfm)

Fz = Actual cubic feet per minute (acfm)

Tl = Standard temperature (degrees Rankine) (60°F + 460)
T, =  Exhaust temperature (degrees Rankine) (:201: + 460)
P] = Standard pressure (in Hg, typically 29.92 in Hg)

P2 = Actual (or rated) exhaust pressure (in Hg)

M = Percent moisture in exhaust gas (typically 10 percent)

Total PM concentration then is determined using Equation 1.4:

¢ = ®)0,000 grains/lb) (Equation 1.4)
(F (60 min/hr)
where:
C = Particulate concentration {grains/dscf)
R1 = Particulate mass emission rate (1b/hr)
F =  Dry standard cubic feet per minute (dscfm)

1-9 Diesel IC Engines
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SECTION 1

1.1 General Description

Stationary reciprocating internal combustion (IC) engines often are used because they require a short
construction time, are easy to install and have remote operations capability. Their applications include,
but are not limited to, oil and gas piping and production, construction, electrical power generation and
industrial applications requiring mechanical work in the form of shaft power. IC engines can operate on
a variety of fuels at a wide range of speeds and with varying loads. Typical fuels are gasoline, diesel fuel,

natural gas, sewage gas, landfill gas, and certain mixtures of these fuels.

Many diesel-fired IC engines are used to generate non-utility electrical power in the event of utlity power
failures. In such instances, the engines are paired with electrical generators. These emergency standby
engine/generator sets are installed at hospitals, insurance companies, banks, and other facilities where
maintaining electrical power is critical. Typically, medium-powered, high-speed (100 horsepower/
cylinder and greater than 1,000 revolutions per minute) engines are used.! Many engines are turbo-

charged and aftercooled.

IC engines are classified by their ignition methods for the air-fuel mixture. These methods are spark

ignition {Otto Cycle) and compression ignition (Diesel Cycle).

All gasoline or gas engines (Otto Cycle) are spark ignition (S1) engines, in which a spark plug 1s used
to ignite a premixed air-fuel mixture. The fuel usually is mixed with air in a carburetor (for gasoline)
or at the intake valve (for gaseous fuels), then ignited in the cylinder by the spark of an electrical

discharge.

All diesel-fueled engines (Diesel Cycle) are compression ignition (CI) engines. After air is inroduced
into the cylinders, high-pressure compression raises the air temperature to the ignition temperature of the
diesel fuel. The diesel fuel then is injected into the hot air causing fuel combustion.

Figure 1-1 illustrates the operation of the diesel engine if the spark plug is replaced by a fuel injection
valve. The diesel cycle involves the following events:?

a. An intake stroke to induct air alone into the cylinder (intake valve open);

b. A compression stroke to raise the air temperature to a temperature higher than the ignition
point of the fuel; compression ratios of 15:1 1o 18:1 are used (both valves closed);

1.3 Diesel IC Engines




maintains constant pressure, followed by expansion to the initial volume of the cylinder
(both valves closed); and

An exhaust swoke to purge the burned gases from the cylinder (exhaust valve open).

|
!
c. ' Fuel ignition during the first part of the expansion stroke at a rate such that combuston
|
l
|

This descri'ption appliesto a naturally aspirated engine which uses the vacuumcreated behind the moving
piston to S‘{ICk in the fresh air charge.

To increase the power output and efficiency of a diesel-fired IC engine two methods can be used:
turbocharging or supercharging. Both methods use a blower or compressor to increase the air supply or
combustiblle mixture to the cylinders beyond the level normally pumped or sucked in by the pistons at
the prevailing atmospheric pressure. The main difference between turbocharging and supercharging is
that a turbocharger uses the energy in the hot exhaust gases to drive the turbine which is mechanically
coupled to a compressor, while a supercharger is driven by the engine’s crankshaft.! Turbocharging is

the more c‘:ommon method of air pressurization for diesel-fired 1C engines.

Intake
Manitold

! @) Connecting Rod  (b) © ©
|f\ITAKE STROKE COMPRESSION POWER OR EXHAUST STROKE
Intake vaive opens thus STROKE WORK STROKE Exhaust valve open,
admiting charge of fuel Both valves closed. Fuel Fue! air mixture burns axhaust products are
and air, Exhat.;sl vaki\;e air mixture is compressed in:éoasing temperature z;t‘?:;’h??p?r:"der-
closed most of stroka. i H and pressure, expansion

by using piston. Spark of combustion gases drives near end of stroke.

ignites mixture near end !
piston down. Both valves

of stroke closed. Exhaust valve
f : opens near end of stroke

|
FIIGURE 1-1.  THE FOUR-STROKE, SPARK-IGNITION (SI) CYCLE.
| Four Strokes of 180° of Crankshaft Rotation, or a Total of 720° of

i Crankshaft Rotation Per Cycle.

Diesel IC Engines 1-4




SECTION 1

Air pressurization (compressing the air) increases the amount of air that can be introduced into the fixed
volume of the cylinders. Although the air-to-fuel ratio is fixed by combustion requirements, overall

power can be increased by using high-pressure air (instead of atmospheric pressure air), which allows
the use of more fuel while maintaining the air-to-fuel ratio. In turn, increasing the amount of the
combustible mixture increases the amount of power obtained from a given cylinder configuration.
Turbochargers normally are designed to increase an engine’s output to approximately 1.5 times its
original power.1 However, if the engine is constructed to withstand the higher internal pressurés,
turbocharging can be used to raise the engine’s capacity to two to three times its naturally aspirated

valuc.l

Larger turbocharged IC engines normally use an intercooler or aftercooler (heat exchanger) to lower the
temperature of the intake air after it has been heated by turbocharging. This heat exchanger is located
between the turbocharger and the intake manifold. Decreasing the temperature of the air increases 1ts
density (and decreases the volume), allowing more air to enter the cylinder. Increasing the mass of air
allows higher fuel flow rates. Buming the additional fuel results in higher power output. Also,
decreasing the inlet air temperature has a secondary effect of reducing the peak combustion temperature,

thus reducing the formation of (thermal) oxides of nitrogen (NOX) emissions.’

Many diesel-fired emergency standby engines are four-cycle, turbocharged, and aftercooled. A four-
cycle engine completes its power cycle in two revolutions of the crankshaft, compared to one revolution
for the two-cycle engine. Two-cycle engines have the advantage of a higher horsepower-to-engine
weight ratio compared to four-cycle engines. This is because the two-cycle design has twice as many
power strokes per unit of time as the four-cycle. However, combustion can be better controlled in a four-
cycle engine, and excess air is not required 10 purge the cylinders as it is for the two-cycle <:nginc:.3
Therefore, two-cycle engines tend to be less efficient and uncontrolled models tend to emit more
pollutants (primarily unburned hydrocarbons) than their four-cycle countcrparts.3

1.2 Permit Unit Description
The following information generally is included in a permit for an 1.C. engine:
- the manufacturer’s name;

- the model number and serial number;

- the number of cylinders;

1.5 Diesel IC Engines




- that it is used for emergency electrical generation;

- the type of fuel used (diesel, gasoline etc.);

- whether it is turbocharged;

- whether is aftercooled;

- the type of design (two-cycle or four-cycle engine),
- whether it is naturally aspirated; and

- | the brake horsepower.

1.3 Emissions

Emission sources in IC engines are crankcase blowby, the fuel tank, and the exhaust. Crankcase blowby
emissions are composed of gases that are vented from the oil pan and escape from the cylinders by
moving past the piston rings and out through the exhaust valve. Emissions from the crankcase blowby
are minor }Ji:causc the fuel (hydrocarbons)is not present during the compression of the charge. Emissions
from the fuel tank are insignificant because of diesel fuel’s low volatility. Most emissions from diesel

engines are from the exhaust.3

The primiary air contaminants from IC engine exhaust are oxides of nirogen (NOX), reactive organic
gases (ROG), carbon monoxide (CO), oxides of sulfur (SOX) and particulate matter (PM). NOx
formation| is a function of temperature and pressure during the combustion process and the nitrogen
content of the fuel. SOx emissions, predominantly sulfur dioxide (802), are a function of the sulfur
content of the fuel. The other contaminants, ROG, CO, and PM, are primarily the result of incomplete

combuston. !
1.3.1 Emission Factors

Occasionally, engine manufacturers include emission or fuel consumption data with their specifications.
If not, the emission factors for diesel IC engines (fuel oil No. 2) listed in Table 1-1 should be used 10
quantify emissions.

Diesel IC Engines 1-6
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& NG \ Department of
SFLORMA . . .
e Environmental Protection
Twin Towers Office Building
Lawton Chiles 2600 Blzir Stone Road Virginia B. Wetherell
Governor Taliahassee, Florida 32399-2400 Secretary

)

May 11, 1998

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Robert C. Ready, P.E.

Assistant Director of Treatment Facility
Miami-Dade Water & Sewer Department
4200 Salzedo Street

Coral Gables, FL 33146-0316

Re: Request for Additional Information Regarding Air Construction/Operation Permit Application

DRAFT Permit No. 0250281-006-AC, PSD-FL-248
John E. Preston Water Treatment Plant, Dade County

Dear Mr. Ready:

The Department has received vour application for an air construction/operation permit for six dicsel

engine-driven generator sets at the John E. Preston Water Treatment Plant. The application was received
on April 13, 1998. In order to continue processing your application, thc Department will need the
additional information below. Should your response to any of the below items require new calculations,
please submit the new calculations, assumptions, reference material and appropriate revised pages of the
application form.

1.

Please provide a detailed cost analysis in terms of cost effectiveness (annualized dollars/tons reduced)
based on the vendor information for the chosen control technology (Fuel Injection Timing
Retard/Combustion Air Precooling) for NOy as well as Selective Catalytic Reduction (SCR) for both
sets of generator sources.

Please indicate the times (duration) and frequency (i.e. twice per day, five days per week) of startup,
shutdown and maintenance of the six diesel engine-driven generator sets, or anv other time the enyines
are running, but do not produce power.

Pleasc provide fuel usage information, including the heat input rate (MMBtu/hr) for cach diesel
generator and indicate the method of compliance for that heat input rate. Also, explain why fuel
limitations are not proposed. Please provide emission rate calculations for NOx in units of lb/MMBtu
and compare with emission limits of NOx RACT, Rule 62-296.570(4), F.A.C.

Please verifv that the g/bhp-hr factor used for the chosen control technology at 100% load is 17.62 for
NOy for both sets of generator sources. Provide the factor as well as emission rates for NOyx if SCR is
selected as the control technology. Also, provide the engine brake horscpower (bhp) curve for both sets
of generator sources. Does the emission (g/bhp-hr) factor vary with engine speed or other operating
factors? If so, please provide the different emission factors, including at 110% load.

Table 3-1 provides a comparison of proposed annual emissions with PSD significant enission rates for
the EMD Model 20F4B standby generators. Please provide the supporting calculations for each
proposed annual emission. Also, provide the same information for the EMD Model 20E4 standby
generators,

“Protect, Conserve and Manage Florido's Environment and Natural Rescurces”

Printed on recycied paper.




|

Mr. Robert|C. Ready, P.E.
Draft Permit No. 0250281-006-AC, PSD-FL-248
Page 2 of 2l

6. Please indicate if the diescl generators will be able to comply with the requirements of Rule 62-
2673 10(6) F.A.C. Ifnot, how will testing be conducted to show compliance with the NOx emission
Yimit?

7. Have you considered other options towards reducing NOyx, such as alternative fuels, duel fuel firing, or
engine retrofit kits? If so, pleas. provide a summary, or why not?

8. Please provide a detailed map showing the location of all of the fenceline receptors used in the air
qualit'y umpact analysis. These receptor locations should be shown in UTM coordinates since the UTM
coordéinate system is used tn the modeling. In addition send us diskettes containing all of the air quality
impact analvsis modeling output files.

Rule 62-4.050(3), F.A.C. requires that all applications for a Department permit must be certified by a
professional enginecr registered in the State of Florida. Tiis requirement also applies to responses Lo
Department requests for additional information of an engincering nature. As a result your response should
be ccmﬁcl:d by a professional engincer registered in the State of Florida. A copy of vour response should be
sent to Is1d0re Goldman, DEP Southeast District and Patrick Wong, Dade County DERM.

If you should have any questions, please call Susan DeVore-Fillmore (engineer) or Cleve Holladay
(metcorologlst) [project engineer] at 850/921-9537 or 850/921-9530, respectively.

Sincerely,

Gl = s

A A Linero, P E. Administrator
New Source Review Section

AAL/sdf

cc: Mr. IBrizm Beals, EPA
Mr. John Bunvak, NPS
Mr. David E. Lindberg, P.E., CHZM HILL
Mr. :Isidore Goldman, SED
Mr. Patrick Wong, DERM




SENDER:

card to you.

rrit,

deliverad.

nComplete items 1 and/or 2 for additional services.
nComplete items 3, 4a, and 4b. ]
®Print your name and address on the reverse of this form so that we can return this

u Attach this form to the front of the mailpiecs, or on the back if space does not

pe r-
s\Write "Retum Receipt Requested” on the maipace below the arfice number.
s The Retum Receipt will show to whom the article was delivered and the date

| also wish to receive the
following services (for an
extra fee):

1. [0 Addressee’s Address
2. [J Restricted Delivary
Consult postmaster for fee.

531

M.
M ace
Gobles,

3. Article Addressed tp: 4a,_Article Number
Pohect C- A=

4S9 347

u) 'fj Of b Senvice Type
.o ' O Registered
Q@D Q@_ﬁﬂd& \j-r—' O Express Mail

merﬁﬁed

O Insured
O Retum Recsipt for Merchandise 0 COD

Ho-030b | %5 Jo 98

5. Heceivegy-(Pﬁrgé:r%)/F{ 2

Is your RETURN ADDRESS completed on the reverse side?

6. Signature: (Addressespr Agent) ~=~,
X Bowgur L

8. Addressee’s Address (Only if requested
and fee is paid}

PS Form 3811, December 1

P £b5 B59 347

U3 Postal Service

Receipt for Certified Mail

Na insurance Coverage Provided.

Do not use for Intemational Mail (See reverse)

Domestic Return Receipt

o —p—

o C Fopd]

Nu

1~

‘i’

Postage

(" Cably £
$

Certified Fee

Spedial Delivery Fee

Restricted Delivery Fee

Retum Receipt Showing to
Whom & Date Delivered

Retum Receipt Shawing to Whom,
Late, & Agdrassee's Address

TOTAL Postage & Fees $

PS Form 3800, April 1995

0950351 - ook -0 13
8%0, Cl- ?945/

2

Thar_ik you for using Return Receipt Service.



Department of
Environmental Protection

Twin Towers Office Building
Lawton Chites 2600 Blair Stone Road " Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary

April 21, 1998

Mr. Brian Beals, Section Chief
Air, Radiation Technology Branch
Preconstruction/HAP Section

U.S. EPA - Region IV

61 Forsyth Street

Atlanta, Georgia 30303

Re: Miami-Dade Water & Sewer Department
Six Diesel Engine-Driven Generator Sets
AIRS No. 0250281-006-AC, PSD-FL-248

Dear Mr. Beals:

Enclosed for your review and comment is an application for the
above mentioned project. Your comments can be forwarded to my
attention at the letterhead address or faxed to the Bureau at

(850)922~-6979.

If you have any questions, please contact Susan DeVore-Fillmore at
(850)921-9537.

Slncerely,

DZ{/q 4/?4

2. A. Linero,
Admlnlstrator
New Source Review Section
AAL/kt
Enclosures

cc: Susan DeVore~Fillmore, BAR

“Protect, Conserve and Manage Florida's Environment and Natural Resources”

Printed on recycled paper.




Department of
Environmental Protection

Twin Towers Office Building _
Lawton Chiles 2600 Blair Stone Road Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary

April 21, 1998

Mr. John Bunyak, Chief

Policy, Planning & Permit Review Branch
NPS-Alr Quality Division

Post Office Box 25287

Denver, Colorado 80225

Re: Miami-Dade Water & Sewer Department
Six Diesel Engine-Driven Generator Sets
AIRS No. 0250281-006-AC, PSD-FL-248

Dear Mr. Bunyak:

Enclosed for your review and comment is an application for the
above mentioned project. Your comments can be forwarded to my
attention at the letterhead address or faxed to the Bureau at
(850)922-6979.

If you have any questions, please contact Susan DeVore-Fillmore at

(850)921-9537.
Slncerely,
QZZQ» e

A A. Linero,
Administrator
New Source Review Section

AAL/kt
Enclosures

cc: Susan DeVore-Fillmore, BAR

“Protect, Conserve and Manage Flerida’s Environment and Natural Resources”

Printed on recycled paper.




