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TWIN TOWERS OFFICE BUILDING
2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32301-8241

STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB GRAHAM
GOVERNOR

VICTORIA J. TSCHINKEL
SECRETARY

December 23, 1886

Mr. Wayne Aronson
Air Programs Branch

" Air, Pesticides, and Toxics

Management Division
U.S. EPA - Region IV

' 345 Courtland Street, N.E.

Atlant, Georgia 30365
Dear Mr. Aronson:

Re: Final Determination - South Broward County Resource
Recovery Facility

In response to Mr. Bruce Miller's request of October 9, 1986, and
several recent discussions with Barry Andrews we have prepared
the final determination for the above referenced project and have
enclosed a copy of the public notice. Because we have the final
determination on our word processor, we will make any changes
that you wish and send you a corrected copy of the appropriate
pages the next day. Please call any changes directly to Barry
Andrews at (904)488-1344.

Sincerely,

C. H. Fauncy~

Deputy Chief

Bureau of Air Quality
Management

CHF/ks
cc: Tom Henderson

Gary Carlson
Isidore Goldman

Protecting Florida and Your Quality of Life
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Apphcahon number PA 85 21 1or cerflication to aulhorize’ construction
seration of an -electrical power plan{inear Fort’ Laudérdae Florida, is

-ing before the Department of Envifonmental Reguauon pursuant to

a Electrical Power Plant Siting Acg] Part 1l, Chaptar; 403, F.S. Certifi-

o! this power plant would allow co@struction &nd operalIOn of a new

ze of air poliution which would ccnsu: an incrément.of air quality res-

-es. The department review has resulted in an assessmeht; of.the preven-

. of signiticant deterioration impacts and’a determination -of-the Best Avat-
1. .e Control Techn010gy necessary to o?nlrol lhe e'mssrunaof .air. pollulanls
2 m Yhis source. .. oo Lo« g :

2. The proposed 248 acre’ resource ; very and landn{ |s located in
unincorporated Broward County at the solitheast quadram bl,ihe intersection
sf U.S. 441 and State Road 84. The tacilty site is directhyjacross the South
#ork New River Ganal from a Florida Powg? and Light Co gany power plant.
The proposed plant will consist initially of B 68.5 MW unit’Solid -Waste-Fired
Energy Recovery facility. The power plan rwrN be owned by a vendor with
Broward County as the prrme cuslomer o7} "anchor tenamk‘ .ot.the pro;ect

3. The Depa rtmem ol Envrronmemal ﬁ%ulahon is evah}afﬁrg the apphca-
tion for the proposed power piant. Cestifi@tion of the plant: -would_allow its
construction and operation. The apphcau is avarlab!e tor pubhc mspecuon
at. tne addresses listed below. i i

Twin Towers Oflice Building
2600 Blair Stone Road
Taliahassee, Florlda 32301

South Flonda District Office
3301 Gun Club Road - :
West Palm Beach, Florida 33402

SOUTH FLOHIDA WATER MAHAGEMENT DlSTRlCT
3301 Gun Ciub Road . :
West Paim Beach, Florida 33402

ws BROWARD COUNTY RIVERLAND BHANCH LIBHARY
2710 West Davie Boulevard \
Forl Lauderdale, Florrda 33312
MAIN LIBRARY ‘
A 100 South Andrews'Avenue '
Fert Laugerdale, Florida 33301

n .

; .
4. Pursuant to Section 403.508. Florida Statutes the certrfcahon hearing -

(;l be held by the. Division of Administiative Hearings on:"November 12,
g5, at 9:30 a.m. in the Auditortum, Davie- Cooper C|ty Library. 4600 S.W.
22nd Avenue. Davie. FIorida. in order 1o 1ake weitan 6Ff Or 1aiiimony an the

BEST AVA MBLE COPY

8. Those wrshmg

Q ¥
0 the conslderatuon of the site. Need tor lhe Jacrllly has ‘been prede:erm by an altorney or.

by the Public Service. Commission at a separale hearing. Written_comme
,lmay be sent to William J. Kendrick® (Hearmg Ofticer) at Division ol Ad ;
astrauve Hearings, 2009 :‘Apalachee Parkway, : altahassee; Florrda 32301on
%ior before November 5, °1985. . w. . 3§ : o

. FAC.

9. This Publrc NOI-\.E is also provrded in” *

435 Pursuant 10 403.508, F.S.: "(a) Parties’ Zvo the gl?g'sra! Zone Management Act, as specified in 1650%2'&3%‘:;-(“,9% -ftst]eb Yede,ra[
f»;rthe gpplicant; the Public Service Commission the Division of State Pianng; be dlc c[omments on the applicant’s federal consistency | certificaii driuion
#{the water management district as defined in. “Chapter 373, in whose jurifdi P Irecled to the Federal Consistency Coordinator, Drvrsron of'E ronmnouid
rilon .the proposed electrical power - plant is, ‘1. be_located; ‘and the ermitling, Deparlment of Envrronmental Regulatron nwronmental
IZment. (b) Upon the filing with the Department of a notice of intent..to o

S,pariy at least 15 days prior to the datp set 1§ the fand use hearmg.-t
%!owing shall also .be parties-to the proceedmg L :
- 1. Any county or munrcrpalrty m 'hose,!ur:sdrctlon the proposed

[urrsdrclron Lot k

or in part 10 promote conservation \of fiatural .beauty; to protect th xenvr-

onment, personal health, or other biglogical values: 10 preserve higlorical  nn Jad

sites;- to promote consumer’ mteresls o represem labar, commercial pr in- LT NE xoLa MR
‘E‘ ’ (Pnoposeo) K

ustrial groups; or to promote’ orderly development ¢f the area’ in;avhich
he proposed electrical power plant is to- .be located.~(c) Notwiths ding
aragraph (4) (d). failure of an agency described in subparagraphs (4} (b) 1
.and (4) (b) 2 to file & notice of intent 1o be a party within_the timg¢ pro-
“vided herein shall constitutes a waiver- ot the right of the agency to*parti-
Clpate as a party in the proceedings. (d}- Other parties may include any
person, including those persons enumerated in: paragraph (4) (b) who
“tailed to timely file a notice of intent to.be a party, whose substantial inte-
rests are affected and being determined by the proceeding and who'timely
file a motion to intervene pursuant to Chapter 120, F S..-and applicable
.rules. Intervention pursuant to this paragraph may be' gramed at the dis-
cretion of the designated hearing officer and upon such condmons as he
may prescribe any time prior to 15 days before the commencement of the
certification hearing. (e) Any agency whose properties:or works agé being
affected pursuant to 5.403.509 {2) shall be made a party upon the- [equest
of the department or the applicant. . ,\w'-,_ Lo ! b!

8 When appropriatle, any person may be given an opporlunhy lo presenl
oral or written communications to the designated hearing officer. If the
designated hearing officer proposes to consider such communrcalxon then ali
partiecs shall be given an opportumty lo cross examing of chanenge r rebut
» such communlcf_trons \ ooty

~etd \, .
FLORIDA POWER

— L AGCeaTar

SIMACIT SivE

—. "

gevsan oty 7
- Y

RINALE SRy

mg to - R
Pr. William J Kendrrck o
. Division of Administrative Hcarrngs
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1. Application number PA 85-21 for cerfilication 10 aumqﬂze construction
and operaticn ol an electrical power plantinecar Fort Lauderdale, Florida, is
now pending tefore the Department of Env’i{onmemal Regulation, pursuant to
the Florida Etectrical Power Plant Siting Actj Part I, Chapter 403, F.S. Certiti-
cation of this power plant would allow Comstruction &nd operation of a hew
source of air poliution which would consume an incrément’ of air quality res-
ources. The department review has resulted in an assessment of the preven-
sion of signiticant deterioration impacts arid'!a determination of the Best Avai-
lable Contro! Technology necessary to conlrol the emissian,0f .air pollutants
frem this source. . e ek : Lo )

2. The proposed 248 acre resource regovery and landhil site is located in
unincorporated Broward County at the soUth=ast quadrani of. the intersection
ol U.S. 441 and State Road 84. The facilify site is directlyt across the South
Fork féew River Canal from a Florida Poweér and Light Conipany power plant.
The proposed plant will consist initially of @ 68.5 MW unit“Solid Waste-Fired
FEnergy Recovery facility. The power plan‘ﬁ'wm te owned by a vendor with
Broward County as the prime custemer qg{i"anchor tenanmy ot the project.

3. The Department of Environmental’ Ragulation is eva!:j’atlng the apolica-
tion for the proposed power plant. Certifigition of the plunt would allow its
construcucn anc operation. The appiicatiof :s avanabie fcr public inspechion

é
al-the adcresses haled below. o4
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to the consideration of the site. Need for the tacility has been predetermiged
‘hy ‘the Public Service Commission at a separate hearing. Written commants
*>may be sent to Wiliam J. Kendrick {Hearing’ Officer) at Division ot Adriini-
*:strative Hearings, 2009. Apalachee P_arkway,gallahassee; Florida, 32301fjeon
“ior before November 5, 1985. . %, "3 . e o Ty A :

ns..-8. Pursuant to 403.508, F.S.. '(a} Parties'to the proceeding shall inclgde:
he appticant; the Public Service Commission? the Division of State Planfling;
"the water management district as defined in.Chapter 373, in whose juri§dic-
-Ttion the proposed electrical power plant is"to be_localed; and the Dedart-
« ment. (b} Upon the filing with the Departmenl of a notice of intent 1o e a
i parly at least 15 days prior to the date set for the land use hearing, th@ foi-
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??' towing shall also be parties to the proceeding: . P
.. 1. Any county or municipality in whose jurisdiction the proposed glect-

[ rical power plant is to be located. ' . ) .. S ¥
: 2. Any state agency not listed in paragraph (a) as to matters witl
- jurisd:ction. . . R o ) .
3. Any domestic non-profit corporation or association formed’in f:'-_-'.hole
Lof in part to promote conservaticn or .natural beauty: to protect tha envi-
©ronment, personal health, or other biclogical values: to preserve histoncal
sites: o piomote consumer interesis; to represent labor, commercial'or in-
‘ Qusiol 5oouPs; o 10 prormote cresrly development of the area in'™
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8. Those ‘wishing {6 nfervens ‘o 1 i <7
. g'{g intervene 'In thes e RN SR A
By an . .praceedings must .
:a;;pearaitz,or;"gfmg{st?‘a':ife pe:zcén g_ho can;be ,qet.grrr?ineduto gee ;ef;l?f?ggtﬁg
Chapler 17-103.020, FAG. 1 o5 PArsuant to. Chapter /120, F §.,
9. . N P Tiad e :
c°asla|Thz’Zp§“,'j';° Notice is also provided in"'compliance” with the -
Pblic. Comeotanagement Act, as Specified in 15 CFR Part 930, Subpet
be directed to t\he ngteﬁilzggﬁhsciz?elns fegeraé Sonsistency certiication .ShOU'd“
oo dire > i ey Coordi
Permitiing. Department of Environmental Regolaton. " O Cl¥ronmental -
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Final Determination
and Permit

South Broward County Resource Recovery Facility
Broward County, Florida
PSD-FL-105
Prevention of Significant Deterioration
40 CFR 52.21

Review performed by Florida Department of
Environmental Regulation

December 19, 1986



I. INTRODUCTION

Pursuant to Section 403.505, Florida Statutes, South
Broward Resource Recovery Project, Inc. (County) applied to the
Florida Department of Environmental Regulation (DER) in April
1985 for certification of a steam electric generating, solid
waste energy recovery facility at a site near the intersection of
the U.S. Route 441 and State Road 84 in Broward County, Florida.
After a thorough review by DER, including public hearings, the
Florida Power Plant Siting Board issued a site certification to
the County. At the time, DER believed that such a site
certification constituted a legal prevention of significant
deterioration (PSD) permit under Chapter 17-2.500 of the Florida
air pollution regulations which had been approved by the U.S.
Environmental Protection Agency (EPA) on December 22, 1983. 1In
the summer of 1985, EPA became aware that the Florida Electrical
Power Plant Siting Act (PPSA) under which the site certification
was issued, restricts the authority of the State of Florida to
implement any regulation pertaining to power plants other than
those set out in the Act. Consequently, EPA determined that the
Florida PSD regulations are superceded by the PPSA, and could not
legally be approved by EPA as part of the State Implementation
Plan (SIP) since the PPSA does not comply in part (as to PPSA
covered sources) with EPA PSD regulations both procedurally and
substantively. Thus, EPA concluded that the South Broward County
SWA resource recovery facility (RRF), could not be granted a
valid PSD permit under PPSA.

Broward County applied to DER for a PSD permit. By that
time, DER had been given authority by EPA to conduct the
technical and administrative steps of the federal PSD permitting
process. ‘

The applicant plans to construct a 3300 tons per day (TPD)
solid waste-to-energy facility to be located near the intersec-
tion of the U.S. Route 441 and State Road 84 in Broward County,
Florida. The municipal solid waste (MSW) will be combusted to
produce steam for power generation.

The present plans are to construct three 750 ton per day MSW
incinerators. An ultimate maximum capacity of 3300 tons per day
is anticipated in the future which will require the addition of a
fourth incinerator. The applicant requests that each unit .be
permitted at 115% of their rated capacity.

At rated capacity each of the three energy recovery units
will have an approximate heat input of 281 million Btu per hour
based on a heat content of 4,500 Btu/lb for MSW. Each
incinerator will be scheduled to operate 8760 hours per year and
on this basis the tonnage of the various air pollutants emitted
were calculated.



II. Rule Applicability

The proposed site of the South Broward County RRF is in an
area designated as nonattainment for ozone under 40 CFR 81.310,
and attainment for all other criteria pollutants.

New major sources which emit attainment pollutants regulated
under the Clean Air Act in amounts greater than certain
significance levels, are subject to 40 CFR 52.21, Prevention of
Significant Deterioration (PSD). The significance levels are
specified by the PSD regulations.

New major sources in Broward County which are subject to the
PPSA and which are major for a nonattainment pollutant will be
subject to 40 CFR 52.24, statutory restriction on new stationary
sources (construction ban). New municipal incinerators capable
of charging greater than 50 TPD are also subject to 40 CFR 60,
Subpart E, New Source Performance Standards (NSPS).

New municipal incinerators with a charging rate equal to or
greater than 50 TPD are also subject to Florida Rule
17-2.600(1) (c).

The applicant is proposing the construction of a facility
capable of handling and incinerating 2588 TPD of municipal solid
waste. In the future, the facility will be expanded to handle
and incinerate 3300 TPD of MSW.

The average annual emissions from the unit for all regulated
pollutants have been estimated by the applicant.

The proposed source has the potential to emit more than 100
tons per year of one or more regulated pollutants and is,
therefore, subject to review for Prevention of Significant
Deterioration (PSD) under 40 CFR 52.21. PSD review includes,
among other requirements, a determination of Best Available
Control Technology (BACT) and an air quality impact analysis for
each attainment and noncriteria pollutant that would be emitted
in a significant amount. For the proposed source, the applicant
has addressed PSD review for the nine pollutants which will be
emitted in significant amounts: PM, SO, CO, NOyx, Pb, Hg, Be,
fluorides, and sulfuric acid mist. '

The proposed source will emit less than 100 TPY of VOC
(precursor of ozone), and is thus not subject to the construction
ban of 40 CFR 52.24. The proposed incinerator will have a
charging rate of 2588 tons per day, and thus is subject to NSPS
and 17-2.600(1)(c). NSPS requires that the source meet a
particulate emission rate of 0.08 grains per dry standard cubic
foot (gr/dscf), corrected to 12% COp. Regulation 17-2.600(1)(c)
requires each incinerator to emit no more than .08 gr/dscft
particulate corrected to 50% excess air.



ILII. Preliminary Determination

The proposed source will result in significant emissions of
the criteria pollutants PM, SO, CO, NOyx, and lead, and of the
non-criteria pollutants beryllium, mercury, fluorides, and
sulfuric acid mist.

The review required under the prevention of significant
deterioration (PSD) regulations for these pollutants includes:

Compliance with all applicable SIP, NSPS,
and National Emission Standards for Hazardous
Pollutants (NESHAP) regulations

BACT

An analysis of existing air quality;

A PSD increment analysis (for SO, and PM only);
An Ambient Air Quality Standards (AAQS) analysis;

An analysis of impacts on soils, vegetation,
visibility, and growth-related air quality
impacts, and;

A "Good Engineering Practice" (GEP) stack height
determination.

The analysis of existing air quality generally relies on
preconstruction monitoring data collected in accordance with
EPA-approved methods. The PSD increment and AAQS analyses depend
on air quality dispersion modeling carried out in accordance with
EPA guidelines. BACT is specified on a case-by-case basis
considering environmental, economic, and energy impacts,

Based on these required analyses, the Department has
reasonable assurance that the proposed units at the South Broward
County RRF, as described in this report and subject to the
conditions of approval proposed herein, will employ BACT, will
not cause or contribute to a violation of any PSD increment or
ambient air quality standard, and will comply with all
appplicable air pollution regulations. A discussion of all
review components follows.

IV. Control Technology Review

a. BACT Determination

40 CFR 52.21 (j) requires that each pollutant subject to PSD
review must be controlled by BACT. ©Nine pollutants are subject



to BACT. The BACT emission limits proposed by the Department
are summarized as follows:

Pollutant BACT

Particulate Matter 0.015 gr/dscf, corrected to 12% COj
Sulfur Dioxide 2.8 1b/ton

Nitrogen Oxides 5.0 1b/ton

Carbon Monoxide 0.8 1lb/ton

Lead 0.009 1lb/ton*

Mercury 2300 grams/day*

Beryllium . 8.4 x 10~ 1b/ton

Fluorides 0.016 1lb/ton*

Sulfuric Acid Mist 7.7 x 103 1b/ton*

*These emission limitations are based on the determination that
BACT is a scrubber and high efficiency particulate control (0.015
gr/dscf, corrected to 12% CO3). The emission limit for mercury
is for each unit.

Also included as proposed permit conditions are limits on
opa01ty, and VOC. These limits are required to insure the
emissions of VOC do not exceed the threshold level for
applicability of the construction ban.

The applicant plans to construct a 3300 ton per day (TPD)
solid waste-to-energy facility to be located near the
intersection of the U.S. Route 441 and State Road 84 in Broward
County, Florida. The municipal solid waste (MSW) will be
combusted to produce steam for power generation.

The present plans are to construct a 2250 ton per day MSW
processing facility and later add an additional 1050 TPD
capacity. The initial ultimate plant capacity is 2588 TPD MSW
115% of rated capacity. The applicant desires to permit the
facility at this ultimate capacity.

Each of the three energy recovery units will have an
approximate maximum heat input of 281 million Btu per hour based
on a heat content of 4,500 Btu/lb for RDF. FEach incinerator will
be scheduled to operate 8760 hours per year and on this basis the
tonnage of the various air pollutants emitted were calculated.

Based upon air pollutant emission factors provided by the
applicant, the calculated total annual tonnage of regulated air
pollutants emitted from the units to the atmosphere is listed as
follows:




Maximum Annual PSD Significant

Emissions Emissions Rate

Pollutant (tons/Year) (tons/year)
Particulate (PM) 328 25

Sul fur Dioxide (S02) 2319 40
Nitrogen Dioxide (NO) 2361 40
Carbon Monoxide (CO) 378 100
'Ozone (03) 57 (vOC) 40
Lead (Pb) 128 0.6
Mercury {Hg) 3.9 0.1
Beryllium (Be) 0.0040 0.0004
Fluorides (F) 109 ' 3
Sulfuric Acid Mist (H2S0y) 200 7

BACT Determination Requested by the Applicant:

The following emission limits are based upon a unit ton of
MSW charged.

PM - 0.67 1bs CO - 0.80 lbs Hg - 0.0083 lbs
S0y - 4.95 1bs Pb - 0.027 lbs F - 0.16 1bs
NOxX - 5.00 1lbs Be - 8.4 x 10-®  voc - 0.12 1bs

An electrostatic precipitator (ESP) will be used to control
the particulate, Pb, Hg, and Be emissions. Design and operating
procedures will control the emission of VOC, CO and NOyx. The
firing of only RDF, a low sulfur content fuel, will limit SOj;.

Each MSW incinerator will have a charging rate more than 50
tons per day, and therefore, is subject to the provisions of 40
CFR 60.50, Subpart E, New Source Performance Standards (NSPS).
The NSPS standard regulates only particulate matter. The
particulate matter standard is 0.08 grains/dscf, corrected to
12% COp. This NSPS was promulgated in 1971 and no longer
reflects state-of-the-art for control of particulate emissions.
Recent stack testing data for MSW incinerators indicates that
both electrostatic precipitator and fabric filter control
technology are capable of controlling particulate emissions well
below the applicant's proposal of 0.03 grains/dscf. Based on the
- control technology available a particulate matter emission limit



of 0.015 grains/dscf corrected to 12% COy is judged to represent
BACT. All the other requirements as set forth in the NSPS,
Subpart E, will apply.

The Department has determined the emission limit for SOj to
be 2.8 pounds per ton of MSW charged into the incinerator. MSW
components that appear to be major contributors of sulfur include
rubber, plastics, leather, paper, and paper products.

The S0 emission limit was determined to be BACT by
evaluating limits set for similar facilities in Florida and other
states, determinations which have indicated that an emission
limit of 2.8 pounds per ton of MSW charged is reasonable based on
the heat content of the fuel. The amount of S0 emitted would be
comparable to the burning of distillate o0il having less than a
0.5% sulfur content. Burning low sulfur fuel is one acceptable
method of controlling SO, emissions. The installation of a flue
gas desulfurization system to control SOj emissions alone is not
warranted when burning MSW.

The emission limit determined as BACT for mercury is equal to the
National Emission for Hazardous Air Pollutants (NESHAPs), 40 CFR
61.50, Subpart E. The BACT is determined to be 2300 grams per
day for each unit. This level of mercury emissions is judged to
be reasonable based on test data from similar facilities and the
degree of control that will be provided by the acid gas and
particulate control equipment which have been determined to be
BACT for this facility.

This level of mercury emissions is not considered to have a
major impact on the environment.

The uncontrolled emission of beryllium, according to the
California report, when firing MSW is estimated to be 6.2 x 1076
pounds per million Btu. Uncontrolled beryllium emissions would
be approximately 11 grams per 24 hours or 0.01 TPY. The
operating temperature of the particulate matter emission control
device will be below 500°F. Operation below this temperature is
necessary to force adsorption/condensation of beryllium oxides,
present in the flue gas stream onto available fly ash particles
for subsequent removal by the particulate control device. The
annual beryllium emissions are estimated at 0.0007 tons per year.
This amount of beryllium emitted is considered to have a
negligible impact on the environment. The emission factor of 8.4
x 107° 1b/ton MSW proposed by the applicant is judged to be BACT.
If, however, beryllium containing waste as defined in the
National Emission Standards for Hazardous Air Pollutants
(NESHAPs), Subpart C,. Subsection 61.31(g), is charged into the
incinerator, emissions of beryllium to the atmosphere shall not
exceed 10 grams per 24 hours or an ambient concentration of 0.01



ug/m3, 30 day average. Compliance with this beryllium emission
limit will be in accordance with the NESHAPs, Subpart C.

The applicant has projected abated lead and fluoride(s)
emissions to be 128 and 109 tons per year respectively.
Projected sulfuric acid mist emissions are as high as 200 tons
per year. These amounts are well in excess of the significant
emission rates given in Florida Administrative Code Rule
17-2.500, Table 500-2. '

With respect to lead emissions, two conditions are needed to
achieve high removal efficiencies of metallic compounds emitted
at refuse burning facilities: (1) operation of particulate
matter control equipment at' temperatures below 260°C (500°F), and
(2) consistently efficient removal of submicron fly ash parti-
cles. The maximum temperature of the incinerator combustion
gases at the inlet to the particulate control device is estimated
to be 475°F. At this temperature the particulate control equip-
ment would be capable of removing the lead emissions from the
flue gas stream.

When flue gas temperatures are lowered below 260°C (500°F),
metallic compounds are removed from the vapor phase by adsorption
and condensation preferentially on fine particles with submicron
particles receiving the highest concentrations of metals.
Properly designed and operational fabric filter systems appear at
this time to offer the best method for consistent and efficient

removal of fine (and in particular submicron) fly ash. Removal
efficiencies of fine fly ash using these systems can be in excess
of 99% with respect to MSW incinerators. Studies have indicated

the weight percent of submicron particles emitted from combustion
is on the order of 45% which clearly indicates the need for
efficient control of particles in this range.

The emission limit judged to be reasonable for lead is based on
test results similar facilities and the degree of emission
control that will be provided by the control equipment which has
been determined to be BACT for this facility. 1In accordance with
data contained in the California Air Resources Board (CARB)
report on resource recovery facilities, the highest uncontrolled
lead emission rate from refuse-fired incinerators tested is
16,000 ug/MJ. Based on a heating value of 4,500 Btu per pound of
refuse and the control efficiency reported for lead emissions
using the required BACT (scrubber and particulate control of
0.015 gr/dscf, corrected to 12% COy) and emission limitation of
0.009 1bs per ton of refuse charged is judged to be reasonable as
BACT for lead emissions. Recent testing of a similar facility
(Westchester, NY) indicates that for the average of 14 runs, lead
emissions represented 1.4% of particulate emitted. This emission
level is consistent with the BACT determination when the
allowable particulate emission limit is taken into consideration.



Emissions of fluoride originate from a number of sources in
the refuse. The mechanisms of governing fluoride release and
formation of hydrogen fluoride at refuse-burning facilities are
probably similar to those for hydrogen chloride. The control of
fluorides can be reduced at refuse-burning plants by removal of
selected refuse components with high fluoride contents, and the
use of flue gas control equipment. In view of the fact that it
is proposed to incinerate materials that contain fluoride, BACT
for the control of fluorides is installation of a flue gas
scrubber system. The addition of a scrubber system would also
provide control for SO) emissions addressed earlier in this
analysis as well as other acid gases which will be addressed in
other sections of the analysis. Once again, the emission limit
has been based on test results from similar facilities and the
control equipment required for this facility.

During combustion of municipal solid waste, NOx is formed
in high temperature zones in and around the furnace flame by the
oxidation of atmospheric nitrogen and nitrogen in the waste. The
two primary variables that affect the formation of NOy are the
temperature and the concentration of oxygen. Techniques such as
the method of fuel firing to provide correct distribution of
combustion air between overfire and underfire air, exhaust gas
recirculation, and decreased heat release rates have been used to
reduce NOy emission. A few add-on control techniques such as
catalytic reduction with ammonia and thermal de-NOy are still
experimental and are not considered to be demonstrated technology
for the proposed project. State—of-the—~art control of the
combustion variables wil be used to limit NOyx emissions at 5.0
pounds per ton charged. This level of control is judged to
represent BACT.

Carbon monoxide is a product of incomplete combustion where
there is insufficient air. Incomplete combustion will also
result in the emissions of solid carbon particulates in the form
of smoke or soot and unburned and/or partially oxidized hydro-
carbons. Incomplete combustion results in the loss of heat
energy to the boiler. The applicant proposes that good egquipment
design and practice plus continuous CO monitors are BACT for
carbon monoxide. The department feels that an emission limit for
carbon monoxide which would correspond to optimum combustion is
needed. Based on technical information relating good combustion
practices for the control of dioxin emissions and BACT
determinations from other states, a limit of 0.8 pounds per ton
of MSW charged is judged to represent BACT for carbon monoxide
emissions.

Furthermore, CO has a calorific value of 4347 Btu/lb and
when discharged to the atmosphere represents lost heat energy.
Since heat energy is used to produce the steam which drives the
generator to produce electric power, there is a strong economic
incentive to minimize CO emissions.



Hydrocarbon emissions, like carbon monoxide emissions,
result from incomplete oxidation of carbon compounds. Control of
CO and HC emissions can be mutually supportive events. BACT for
hydrocarbons is good combustion practices which correspond to the
carbon monoxide limitation above.

Sul fur dioxide produced by combustion of sulfur containing
materials can be oxidized to SO3 which can then combine with
water vapor to produce sulfuric acid mist. The applicant has
estimated sulfuric acid mist emissions could be as high as 200
‘tons per year. This facility, thus, has the potential to be
major for sulfuric acid mist and additional control is warranted.
Flue gas scrubbers have demonstrated 90+% control of sulfuric
acid mist emissions and are considered to be BACT for this
proposed facility. As was the case with fluoride, the emission
limit has been based on test results and the degree of control
expected from the scrubber.

The type of air pollutants emitted when incinerating
plastics depends on the atomic composition of the polymer.
Plastics composed of only carbon and hydrogen or carbon,
hydrogen and oxygen form carbon dioxide and water when completely
combusted. Incomplete combustion yields carbon monoxide as the
major pollutant.

Plastics containing nitrogen as a heterocatom yield molecular
nitrogen, some NOyx, carbon dioxide, and water when completely
combusted. Complete combustion of plastics containing halogen or
sulfur hetercatoms form acid gases such as hydrogen chloride,
hyrdogen fluoride, sulfur dioxide, carbon dioxide, and water.
Halogen or sulfur compounds can form from incomplete combustion
of the plastic. Polyvinyl chloride (PVC), one of the many
polymers, has been implicated as causing the most serious
disposal problem due to the release of hydrogen chloride (HC1l)
gas when incinerated. This problem has long been realized
resulting in other polymers being used in packaging. For
example, the weight percent of chlorine in polyurethane is 2.4,
with only trace amounts in polyethylene and polystyrene, as
compare to the weight percent of 45.3 in PVC.

A recent study of MSW incineration performed for the USEPA
has indicated that the plastics content of refuse is expected to
grow by from 300-400% from the year 1968 to 2000. This increase
can be expected to increase uncontrolled HCl emissions from
municipal waste incineration by roughly 400% from 1970 to the
year 2000. ©Potential emissions of stated HCl from the
incinerator are estimated to be as high as 5252 tons per year
based on an emission factor of 11,12 lbs per ton of MSW
"incinerated.

Emissions of HCl at refuse incineration facilities can be
reduced by removal of selected refuse components with high



chlorine contents (source separation), combustion modification,
and the use of flue gas control equipment. Although the
combustor configuration may influence the amount of chlorine
conversion, combustion modification is not a viable means of
controlling HCl emissions.

Potential emissions of HCl can be reduced significantly by
removing plastic items from the waste stream. This is
particularly true when the plastics are the PVC type explained
earlier. With the exception of limited recycling efforts, source
separation of plastics has not been demonstrated and costs are
uncertain at this time. In addition to this, the combustion of
plastics may be favorable due to their relatively high heat of
combustion.

Plastic materials have a high heat of combustion, for
example, coated milk cartons - 11,300 Btu/lb, latex - 10,000
Btu/1lb and polyethylene 20,000 Btu/lb. For comparison, newspaper
and wood have a heat content of 8,000 Btu/lb, and kerosene 18,900
Btu/1lb. Here again there is economic incentive to obtain as
complete combustion as possible.

At this time flue gas controls are the most conventional
means of reducing HCl emissions at refuse burning facilities.
Based on the estimates of HCl emissions and the trend for
increases due to higher percentages of plastics in future waste
streams, the installation of a scrubber to control the acid gases
would provide an added benefit of controlling HCl emissions.

An analysis of a proposal to construct a MSW incinerator in
1986 would not be complete unless the subject of dioxins was
addressed.

Dioxin is a hazardous material that has received widespread
public concern. It is found in trace amounts whenever substances
containing chlorine (for example, plant and animal tissues and
plastics) are burned. It is also an impurity that can be found
in some herbicides, such as "2,4,5-T".

The applicant has stated that flue gas temperatures in
excess of 1600°F (measured at the furnace outlet) result in
greater than 99.99% destruction of dioxin. It has been proposed
that the furnace will achieve gas temperatures in the radiant
section of the furnace of approximately 2200°F. This
temperatures combined with an exposure of at least two seconds is
proposed as an effective control for dioxins.

Although the subject of dioxin is new, and relatively little
is known, two important things stand out: 1) dioxin is readily
minimized in properly designed and operated BACT-equipped facili-
ties, and 2) very small amounts cause demonstrable health
effects in experimental animals. Although most of the reduction



in dioxin emissions is believed to take place in the combustion
chamber, the installation of acid gas control and a high
efficiency particulate control device (grain loading not to
exceed 0.015 gr/dscf) has been reported to provide an additional
control strategy to remove dioxins from the flue gases based on
the assumption which is thought by many that dioxins can be
adsorbed on the surface of particulate matter. Thus, the greater
the TSP collection, especially submicron particles, the better
the dioxin control.

Throughout this BACT determination much emphasis has been
placed on the controls that are needed to satisfy the BACT
requirements. Although the department does not have the authori-
ty to stipulate the type of control equipment that should be used
on a facility (i.e., ESP vs. baghouse; dry vs. wet scrubber), a
dry scrubber used in conjunction with fine particulate control
appears to be the best method for controlling emissions from this
type of facility.

Electrostatic precipitators (ESP's) without acid gas control
remove total suspended particulates (TSP) only, collecting
submicron particles with difficulty. Submicron particle
collection can be done, but as with any control, effectiveness
and reliability are questionable in this area. The Jjustification
for acid gas controls is clearly demonstrated in this analysis
and test data show fabric filters to be less sensitive to changes
in flue gas volumes, inlet concentrations, in particle
resistivity than ESP's which have been historically employed at
most refuse burning facilities.

The recommendation that a dry scrubber baghouse combination
should be used as the control strategy for the resource recovery
facility is not warranted if the economic costs of installing and
operating the recommended control technology outweigh the
benefits of controlling the pollutants that would be controlled
by the equipment.

The applicant has stated that systems which would control
SOy with 70 percent efficiency would result in costs which equate
to 4.6 to 6.5 million (1983) dollars, based a scrubber availabil-~
ity factor of 90%.

A review of economic analyses performed for several proposed
resource recovery facilities indicates that the highest cost of
adding acid gas control was $4.37 (1984 dollars) per ton of MSW
incinerated. This cost included amortized capital cost and
annual operating cost. Equating this value to operating the
proposed facility (2,250 tons per day) results in an annualized
cost of approximately 3.6 million dollars. It should be noted
that an accurate comparison of projected costs can only be
determined by equating the amortization periods and including
site specific costs for the various facilities. 1In any case the



figures supplied by the applicant appear to the questionable and
additional study is required to clearly define and support the
applicant's cost analysis.

Assuming that the applicant's upper range figure of 6.5
million dollars of control is justified, an analysis of the costs
required to control tonnage of pollutants removed is required.

A scrubber with a SO removal efficiency of 70% would most
likely be capable of controlling acid gas emissions with an
efficiency of 90%. The applicant has indicated that approximate-
ly 730,000 tons per year of MSW will actually be processed by the
2,250 TPD facility. Based on the cost of per ton of controlling
S0» and HCl* (assuming a conservatively low estimate of 6.0
pounds of HCl emitted per ton of refuse charged) the installation
and operation of a scrubber unit would be $2,015 which is
consistent when compared to costs of up to $2,000 per ton which
are considered reasonable in developing EPA New Source
Performance Standards. Again, it should be noted that this
estimated was based on the cost provided by the applicant which
attributed a cost increase of using acid gas control due to a
scrubber availability factor of 90%. In accordance with other
information (see testimony of Waler R. Niessen, page 13; Babylon
Resource Recovery Facility) the use of a dry scrubber does not
significantly reduce plant availibility. This would imply that
the applicant's projection of 6.5 million ($8.9 per ton of MSW
processed) to control acid gases on an annualized basis is
unreasonably high and the actual cost should be closer to the
other cost estimates provided by this .discussion. 1In addition,
to the high cost estimate supplied by the applicant, the amount
of HCl emissions per ton of MSW charged is expected to be much
greater than 6 pound per ton when the facility goes into
operation thus further decreasing the cost per ton of acid gases
controlled. The costs projected for adding acid gas scrubbers
for other projected resource recovery facilities and the South
Broward facility are given in the following paragraphs.

Previous analyses completed for similar facilities have
indicated that the cost of using the scrubber-baghouse combina~
tion was not unreasonable compared to using an electrostatic
precipitator alone. At rated capacity, a unit proposed for
installation in the state of Connecticut showed that the cost of
using the scrubber-baghouse combination and the precipitator
alone were $3.36 and $1.83 respectively per ton of refuse
charged., This comparison indicates the costs per ton of
pollutant removed using the scrubber-baghouse combination are
indeed reasonable when compared to the costs of using an
an electrostatic precipitator alone. This slight differential in
cost can be attributed to the following: '

1) a scrubber cools the gases and reduces their volume which
reduces the size requirement (cost) of the particulate control



device, and 2) a dry scrubber is mechanically a simple device and
capable of off-site fabrication.

Based on the scrubber's ability to control SOy, HCl*, and
other acid gas emissions, and the size of the projected resource
recovery facility (the cost to control emissions on a per ton of
MSW charged decreases as the size of the facility increases), the
department feels that the cost of adding a flue gas scrubber to
the precipitator or using the dry scrubber-baghouse combination
is not unreasonable for this facility. The added cost of
purchasing scrubbers according to general equipment vendors,
designers and contractors is typically in the range of 2 to 5
percent of the total cost for the project, and would be offset by
the immediate economic and environmental benefits realized by the
installation. The actual cost of using the dry scrubber-baghouse
combination was well presented in the recent hearing of the South
Broward County Solid Waste Energy Resource Facility.

During testimony at the South Broward hearing, Dr. Aaron
Teller, President of Teller Environmental Systems, guaranteed
that his company could provide acid gas and particulate control
using dry scrubbing and fabric filter technology for $6.00 per
ton of municipal solid waste incinerated. This cost would
utilize equipment that is capable of reducing, S0; emissions by
70%, HC1l by 90%, HF by 95%, heavy metals by 99%, and controlling
particulate emissions to 0.0l grains/dscf, corrected to 12% COj.
These control efficiencies are much more stringent than those
proposed by the applicant, yet the guaranteed cost of providing
the high efficiency control for both particulates and acid gases
is equal to the cost provided by the applicant for acid gas
"control alone. In addition, other states such as Connecticut are
seeing that actual tipping fees have increased much less than
expected when the dry scrubber-baghouse combination was imposed
instead of using an ESP only for controlling emissions from
resource recovery facilities.

At a recent conference held in Washington D.C., entitled
"Acid Gas and Dioxin Control For Waste~to-Energy Facilities", a
topic of great concern was the methods in which emissions from
resource recovery facilities should be controlled. The general
consensus of the conference speakers (including EPA) is that
resource recovery facilities are best controlled with a dry
scrubber-baghouse combination.

Based on the scrubber's ability to control SOé, HCl*, and
other acid gas emissions, and the size of the projected resource
recovery facility (the cost to control emissions on a per ton of
refuse charged decreases as the size of the facility increases),
the department feels that the cost of adding a flue gas scrubber
to the precipitator or using the dry scrubber-baghouse combina-
tion is not unreasonable for this facility. Assuming a realistic



figure of 290,000 households being served by the facility when
construction begins and Dr. Teller's cost estimate, the cost of
total particulate and acid gas control would amount to $1.36 per
month per household with approximately half of the cost going to
acid gas control and the other half to particulate control. 1In
view that the actual number of households will be greater when
the facility actually goes on line and it is known that
businesses and industry will also generate refuse and share the
cost, the actual cost per household is expected to be even less.

(* Hydrochloric acid [HCl], though not listed as a regulated
pollutant for MSW incinerators, is intensely corrosive and should
be included in the economic analysis when justifying the addition
of flue gas scrubbing equipment. The EPA is currently requiring
hazardous waste incinerators emitting more than four (4) pounds
of HC1l per hour achieve removal efficiency of up to 99%. A
minimum of 99% removal efficiency is required when removal at
this efficiency will not reduce emissions to four pounds per
hour.)

b. NSPS and Florida SIP Limit Analysis

These two regulations dictate similar emission limits using
slightly different units. The proposed particulate emission
limit of 0.015 gr/dscf is far below either of these limits.

V. Air Quality Analysis

The air quality impact of the proposed emissions has been
analyzed. Atmospheric dispersion modeling has been completed and
used in conjuction with an analysis of existing air quality data
to determine maximum ground-level ambient concentrations of the
pollutants subject to BACT. Based on these anlayses, the
department has reasonable assurance that the proposed solid waste
recovery facility in South Broward County, subject to these BACT
emission limitations, will not cause or contribute to a violation
of any PSD increment or ambient air quality standard.

a. Modeling Methodology

The EPA-approved Industrial Source Complex Short-Term

(ISCST) dispersion model was used in the air guality impact
"analysis. This model determines ground-level concentrations of

inert gases or small;, particules emitted into the atmosphere by
point, area, and volume sources. - The model incorporates elements
for plume rise, transport by the mean wind, gaussian dlsper51on,
and pollutant removal mechanisms such as dep051tlon or

transformatlon. The ISCST model also allows for the separation
of sources, building wake downwash, and various other input and

output features. Both screening and refined analyses were

completed using this model.



The applicant completed the dispersion modeling for two
scenarios. The first scenario dealt with the initial capacity of
the proposed facility and the second scenario with a predicted
ultimate capacity. The initial capacity of the facility was
estimated at 2705 tons per day (TPD) of municipal solid waste
(MSW). This capacity was estimated because the actual
incinerator size had not been determined., The ultimate capacity
of the facility was estimated at 3795 TPD of MSW; however, there
are currently no plans for the construction of additional
incinerators to bring the capacity up to this level. Since the
submission of the modeling results, the applicant has decided to
initially construct three 750 TPD incinerators. Allowing for
these units to run at up to 15% above nameplate capacity (this
same allowance was made in the original estimate of 2705 TPD),
the initial capacity is now estimated as 2588 TPD.

In addition to estimating the capacity of the facility, the
applicant also estimated the emission rates of the regulated
pollutants. These estimates were based on test results from
other facilities and from their proposed best available control
technology (BACT) analysis. The department has reviewed the
applicant's BACT analysis and has in some cases determined a
different emission limitation for a pollutant. For the purpose
of this review the initial capacity, as currently anticipated
(2588 TPD), and the emission limitations as determined by the
department will be used to develop the ambient impacts. It is
assumed that the emission characteristics, i.e., the stack
height, stack gas temperatures, exit velocity, and stack
diameter, are the same for the new capacity and BACT emision
rates, although these could change if a different control device
is required to meet these limitations.

Five years of sequential hourly meteorological data were used in
the modeling analyses. Both the surface and the upper air data
used were National Weather Service data collected at Miami,
Florida, during the period 1970-1974. Since five years of data
were used, the highest, second-high, short-term predicted
concentratlons are compared with the appropriate ambient standard
or PSD increment.

The initial set of screening model runs determined the
highest, second-high concentrations, over a polar coordinate
receptor grid with 36 radials, 10 degrees apart, and 10 downwind
distances from 0.3 km to 4.3 km. Concentrations were predicted
for the initial capacity fo the facility. additional refined
modeling was completed for those days having the highest, second-
high concentrations using a refined receptor grid of sevel
radials, 2 degrees apart and seven distances, 100 m apart,
centered on the location of the previously determined high,
second-high value. 1In all of these runs only the proposed RRF
was modeled. Other major sources in the area, namely Florida



Power and Light's Port Everglades and Ft. Lauderdale facilities,
were additionally modeled by the applicant.

The impact of the proposed facility on the Everglades
National Park Class I area was also evaluated. Modeling was
completed placing receptors along the edge of the Class I area
using five years of meteorological data. The 17 receptor
locations were spaced two kilometers apart along the northeast
boundary of the park.

All of the modeling was completed using the SOjp emission
rate of the proposed facility. The impacts of the other emitted
pollutants were determined by ratioing the emission rates to the
SOp emission rate and multiplying by the S0 impact. Total
ambient air quality impacts were based on the modeled impacts
plus the monitored "background" concentrations.

The stack parameters and emission rates used in evaluating
the ambient impacts are listed in Table V-1 and Table V-2,
respectively.

b. Analysis of Existing Air Quality

Preconstruction ambient air quality monitoring is required
for all pollutants subject to PSD review. In general, one year
of quality assured data using an EPA reference, or the equivalent
monitor must be submitted. Sometimes less than one year of data,
but not less than four months, may be accepted when department
approval is given.

An exemption to the monitoring requirement can be obtained
if the maximum air quality impact, as determined through air
quality modeling, is less than a pollutant-specific deminimus
concentration. 1In addition, if current monitoring data already
exist and these data are representative of the proposed source
area, then at the discretion of the department these data may be
used.

; The predicted maximum air quality impacts of the proposed
facility for those pollutants subject to PSD review are given in
Table V-3. The monitoring demininus level for each pollutant is
also listed. Sulfuric acid mist and arsenic are not listed
because there is no deminimus level for either of these
pollutants. All pollutants have maximum predicted impacts below
their respective deminimus values. Therefore, specific
preconstruction monitoring is not required for any pollutant.

Table V-4 lists the measured ambient concentrations of all
pollutants being currently monitored within 10 kilometers of the
proposed facility. These values are used to estimate current
background levels.



Broward Conty Resource Reavery Facility
Sorce Rarareters ,

Stack Bdt BExdt Stack
UM - E UM - N Feight Tarp. Velooity Diareter
Souree (1) (km) (km) (M) (K) (M) (M)
Unit 1 50.6 2233.3 9.4 5B %.4 (2) 2.29
Unit 2 579.6 2883.3 5.4 55 %.4 (2) 2.29
Unit 3 50.6 263.3 9.4 503 %.4 (2) 2.9

(1) Three 750 THD incirerators, each with a flue to a commn stack.  Ror modeling poposes the
axmm stack was given a stack diameter of 5.8 mard an exit velocity of 4.1 /s, moviding for
a mnimm flow mte,

(2) Estimated by dividing flow mte (AIM) in application by 3 amd aalailatirg with given dianeters.
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Table

V-2

Broward County Resource Recovery Facility
Maximum Emission Rates (1)

Polluatant (1b/tomn) (1b/hr) (ton/yr)
PM 0.34 37.5 164
50, 2.8/5.6(2) 603.9 1322
NOx 5.0 539.2 2361
co 0.8 86.3 . 378
voC 0.12 12.9 57
Pb 0.014 1.5 , 6
F~ 0.023 2.5 11
HySO, Mist 0.042 4.6 20
Be 8.4x1076 0.00091 0.0040
Hg 0.0027 0.29 1.3
As 0.00028 0.030 0.13
HC1 1.11 120 | 525
(1) Based on facility capacity of 2588 TPD of MSW and depa?tment

(2)

emission limitations.

The emission limitation is 2.8 lb/ton 30 day average, not to
exceed 5.6 lb/ton.
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Table V-3
PN Broward Countv Resource Recovery Facility
: W(:E Maximum Air Quality Impacts of the RRF
W For Comparsion to the Deminumus Ambient Levels

Polluatant and Predicted Impact Deminimus Ambient

Averaging Time (ug/m3) Impact Level(ug/m3)

SOy (24-hour) 7.4. 13

PM (24-~hour) 0.5 10

NO; (Annual) 0.7 | 14

CO0 (8-hour) . 2.1 575

Pb  (24-hour) 0.02 0.1

F~ (24-hour) 0.030 0.25

Be (24-hour) A 0.00001 0.0005

Hg (24-hour) 0.004 0.025
49A
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Table V-4
Broward Qarnty Resource Reoonvery Facility
Mmitoring Dara Within 10 kmof the RE

Coresxtration 1934

: * to the Propossd Facility)
Directim Distarce Anal pLsebia 8har 1l+hax
Site (Gegrees) (kv  Rallutant i) (g /) (g/md)
g
! 0420002 3 2.0 @ 10 17
0910002 26° 3.8 25| 33 64
NDp P2
)] 3 4
1260004 55° 6.8 ™ 41 72
NDp 3
o)) 4 3
1840001 18° 6.9 ™ k< 70
B (qarterly) 0.2
=, 3530001 216° 7.3 NDp K]
{’2_5’ 565! 3 6
1260003 r 7.6 ™ B 93
Ny 42
Do 3 4
@ 7 11
B (quarterly) 0.9
1840002 150° 8.6 @ 6 10
3640002 3° 9.4 ™ i 9

,,::‘?_:,-
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The PSD increments represent the amount that new sources may
increase ambient ground-level concentrations of SOp and PM. At
no time, however, can the increased emissions of these pollutants
cause or contribute to a violation of the ambient air quality
standards.

C. PSD Increment Analysis

The proposed Broward County RRF is to be located in a Class
II area. This area is also designated as an attainment area for
both SO; and PM. A PSD increment analysis is therefore required
to show compliance with the Class II increments.

~ The PSD increments represent the amount that new sources in
the area may increase ambient ground-level concentrations of SO»
and PM. At no time, however, can the increased loading of these
pollutants cause or contribute to a violation of the ambient air
guality standards.

All SO and PM emission increases from sources constructed
or modified after the baseline date (December 1977) will consume
PSD increment. 1In addition, all SO; and PM emission increases
associated with construction or modification of major sources
which occurred after January 6, 1975, will consume increment.

The proposed Broward County RRF is the only significant source in
the area which will consume PSD increment for either SOj or PM.

Atmospheric dispersion modeling, as previously described,
was performed to quantify the amount of PSD increment consumed.
The results of this modeling are summarized in Table V-5. The
results indicate that the concentration increases are within the
allowable amounts.

A Class I area increment analysis is required because the
proposed facility is located within 100 kilometers (57 km) of the
Everglades National Park, a designated Class I area. Although
the distance to the Class I area is greater than 50 kilometers
(the distance to which the models are generally considered «
valid), the applicant used the model to estimate the impact on
this area. The results indicate a less than significant impact.

d. AAQS Analysis

Given existing air quality in the area of the proposed
facility, emissions from the new facility are not expected to
cause or contribute to a violation of an AAQS. Table V-6 shows
the results of the AAQS analysis.

The results showed that, with the exception of SO5 and lead,
the maximum impacts of the other criteria pollutants were less
than the significant impact levels defined in Rule 17-2.100(150),
FAC. As such, no further modeling analysis was completed for PM,



B2 Tale V-2 o
autit Browird Comty Resourae Recovxy Facility
Copariaon of New Sarce Inpacts with PD Incyavents

Fercant PDass I
Rallutant ard PO Class I Predictad Increased Incrarent Increment Predicted Incressad
Averaging Time Incrament (ug/m3) Corcentration (uy/md) Cosumed (ug/m3) Coreentration (ug/i
D,
FHox 512 y:) 5 5 4
Aax 9l 7 8 5 1
Amal 20 <1 S 2 <1
j2ut
Ao 37 < 3 10 <4
Amnl 19 <1 <5 5 <1
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Table V-6
Brosard Comty Resource Reaovery Facility
Qoparsion of Total Impact with the QS

Follutant ard Maximam Inpact Maoxdman Inpact (1) Badagrord (2) Tl Floride
Aweraging Time Project (/) All Samces (wy/md) (ug/m) Inpact (W) AROS (/)

S9))
3Hor 26 625 63 (3) 638 130
24-oar 7 216 ) 244 260
anngl <1 (4) - 4 - &0
j2¢|
- < (4) - 93 - 150
Amal <1 (4) - B - &)
N3
P Aamnal < (4) - 42 - 60
w
@
14our 4 (4) - 17,000 - 40,00
§aur 2 (4) - 10,000 - 10,000
)20)
3Hmonths <0.1 - 0.9 1 1.5

(1) Mudm inpact includes the FEL Rort Brerglades ard Rort [axderdale power plants.
(2) Exdsting badgraund is estimated using the highest monitored cocentrations in the area rear “he progossd
(3) The 3hour tadkgrard is estimated by multiplying the 24~hour bedarard by 2.25.

(4) Iess then significant, ro firther amlvsis anpletad.
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NOx, and CO. For SOjp, additional modeling was performed which
included the interaction of surrounding sources of S505. For
lead, there is no significant impact level defined in the Rule.
No further modeling of lead was completed because the
predeominate source of ambient lead in the area is mobile
sources.

The total impact on ambient air is obtained by adding a
"background" concentration to the maximum modeled concentration.
This "background" concentration takes in to account all sources
of the particular pollutant in question that were not explicitly
modeled. A conservative estimate of these "background"
concentrations is given by the second highest monitored
concentration for each pollutant as listed in Table V-4. This is
a conservative estimate because sources used in the modeling may
have contributed to the monitored value and contribute doubly to
the total impact.

Based on this analysis, the department has reasonable
assurance that no AAQS will be exceeded as a result of the
operation of the proposed new resource recovery facility.

VI. Additional Impacts Analysis

a. Impacts on Soils and Vegetation

The maximum ground-level concentrations predicted to occur
as a result of emissions from the proposed project in conjunction
with all other sources, including a background concentrations,
will be at or below all applicable AAQS including the secondary
standards designed to protect public welfare-related values. As
such, these pollutants are not expected to have a harmful impact
on soils and vegetation.

A summary of the types and quantities of soils and
vegetation in and around the proposed RRF site area and in the
Everglades National Park can be found in the Site Certification
Application. The applicant has also compared predicted maximum
impacts with known adverse impact levels for both criteria and
noncriteria pollutants. No adverse impacts are expected.

b. Impact on Visibility

A level T visibility screening analysis was performed to
determine if any impact may occur in the Class I area. The
analysis showed that there was no potential for an adverse impact
on visibility in this area.

c. Growth-Related Air Quality Impacts

The proposed facility is not expected to significantly change
employment, population, housing, or commercial/industrial



development in the area to the extent that a significant air
quality impact will result.

d. GEP Stack Height Determination

Good Engineering Practice (GEP) Stack height is defined as
the greater of: (1) 65 meters or.(2) the maximum nearby building
height plus 1.5 times the building height or width, which ever is
less. For the proposed project, a single common stack, housing
the individual flues for each incinerator, will be 61.0 meters
high. This is below the allowed GEP stack height of 65 meters.

e. Noncriteria Pollutants

The proposed facility emits in significant amounts (as
defined in the PSD regulations): fluorides, sulfuric acid mist,
beryllium, mercury, and arsenic. All of these pollutants are
regulated, but, there is no ambient air quality standards or PSD
increments set for any of them. For three of these polluants,
fluorides, beryllium, and mercury, a deminimus ambient impact
level has been defined. Exceedance of these levels, usually
determined by dispersion modeling, is used to determine if
ambient monitoring is necessary. The results of this modeling
for these pollutants is listed in Table V-3. For each of these
three pollutants, the predicted impact is less than their
respective deminimus impact level.

f. Unregulated Pollutants

Two additional pollutants are often brought up in the context
of resource recovery facilities. These are hydrogen chloride
(HCl) and dioxins (2, 3, 7, 8-TCDD). Neither is currently
regulated within the PSD regulations. Hydrogen chloride is
regulated nationally for other type sources but not specifically
for resource recovery facilities. Some states do regulate both
of these substances. Both of these substances may become
regulated either nationally or by the state in the future. The
recommended control equipment necessary for the facility to meet
the BACT emissions limitations for the regulated pollutants will
also control HCl1l and dioxins.

Hydrogen chloride is not a regulated pollutant. However,
because emissions of this pollutant are known to be relatively
high, the applicant was asked to estimate these emissions.
Uncontrolled, the emissions of hydrogen chlorides are on the same
order as sulfur dioxide and nitrogen oxides. Emissions will
likely be reduced due to controls being required for fluroides
and sulfuric acid mist.



VII. Nonattainment Review

EPA announced approval of Florida's new source review
program for major sources in designated nonattainment areas on
March 18, 1980 (45 FR 17140). Subsequently, in 1985, EPA
discovered that the Florida Power Plant Siting Act supercedes in
part the nonattainment new source review regulations under
Florida law. Consequently, the Florida SIP is deficient with
respect to electrical power plants. EPA plans to issue, in the
near future, a federal register notice clarifying that two sets
of nonattainment regulations will apply:

(1) For sources located in designated nonattainment areas, EPA's
construction ban (40 CFR 52.24) applies to major sources and
major modifications, and

(2) For sources locating in designated attainment or
unclassifiable areas, EPA's Interpretative Ruling (40 CFR 51.18
Appendix S) will apply to major sources and major modifications.

The proposed source will be located in an area designated
nonattainment for ozone, but is not a major source of VOC and,
- thus, will not subject to the construction ban.



PERMIT TO CONSTRUCT UNDER THE RULES FOR THE
PREVENTION OF SIGNIFICANT DETERIORATION OF AIR QUALITY

Pursuant to and in accordance with the provisions of Part C,
Subpart 1 of the Clean Air Act, as amended, 42 U.S.C. 7470 et.
seq., and the regulations promulgated thereunder at 40 CFR
52.21, as amended at 45 Fed. Reg. 52676, 52735-41 (August 7,
1980), '

South Broward County Resource Recovery Facility

is, as of the effective date of this permit (PSD-FL-108)
authorized to construct a stationary source at the following
location:

On a 248 acre tract at the southeast
intersection of State Road 84 and US
Route 441 in Broward County, Florida.

Upon completion of authorized construction and commencement of
operation/production, this stationary source shall be operated in
accordance with the emission limitations, sampling requirements,
monitoring requirements and other conditions set forth in the
attached Specific Conditions (Part I) and General Conditions
(Part II)

This permit is hereby issued on and

shall become effective thirty (30) days after

receipt hereof unless a petition for adminis-

trative review is filed with the Administrator
during that time. If a petition is filed any

applicable effective date shall be determined

in accordance with 40 CFR §124.19(£)(1).

If construction does not commence within 18 months after the
effective date of this permit, or if construction is discontinued
for a period of 18 months or more, or if construction is not
completed within a reasonable time, this permit shall expire and
authorization to construct shall become invalid.

This authorization to construct/modify shall not relieve the
owner or operator of the responsibility to comply fully with all
applicable provisions of Federal, State, and local law.

Date Signed Regional Administrator



PART I

Specific Conditions

1.

Emission Limitations

A,

Stack emissions from each unit shall not exceed the
following:

(1) Particulate matter: 0.015 grains per dry standard
cubic foot corrected to 12% COy (gr/dscf-12%).

(2) Visible Emissions: Opacity of stack emissions
shall not be greater than 15% opacity. Excess
opacity resulting from startup or shutdown shall be
permitted providing (1) best operational practices
to minimize emissions are adhered to and (2) the
duration of excess opacity shall be minimized but
in no case exceed two hours in any 24-hour period
unless specifically authorized by EPA for longer
duration.

ExXcess emissions which are caused entirely or in
part by poor maintenance, poor operation, or any
other equipment or process failure which may
reasonably be prevented during start-up or shutdown
shall be prohibited.

(3) SO3: 0.31 1b/MBtu heat input

(4) Nitrogen Oxides: 0.56 lb/MMBtu heat input

(5) Carbon Monoxide: 0.09 1b/MMBtu heat input

(6) Lead: 0.001 1lb/MMBtu heat input

(7) Fluorides: 0.0018 1b/MMBtu heat input

(8) Beryllium: 9.3 x 10~7 1b/MMBtu heat input

(9) Each of the emission limits in conditions (1) and
(3) through (8) is to be expressed as a 3-hour

average based on the expected length of time for
a particulate compliange test.



(10) Mercury: 2300 grams/day*
(11) sulfuric Acid Mist: 8.5 x 10~4 1b/MBtu heat input

(12) The units are subject to 40 CFR Part 60, Subpart
Db New Source Performance Standards (NSPS), except
that where requirements in this permit are more
restrictive, the requirements in this permit shall

apply.

(13) There shall be no fugitive emissions from the
refuse bunker and the ash handling and loadout.
The potential for dust generation by ash handling
activities will be mitigated by quenching the ash
prior to loading in ash transport trucks.
Additionally, all portions of the proposed facility
including the ash handling facility which have the
potential for fugitive emissions will be enclosed.
Also those areas which have to be open for
operational purposes, e.g., tipping floor of the
refuse bunker while trunks are entering and
leaving, will be under negative air pressure.

Only distillate fuel o0il or natural gas will be used in start-up
burners. The annual capacity factor for use of natural gas, as
determined by 40 CFR 60.43b(d), shall be less than 10%.

*Total emissions from each unit shall not exceed this value.



b.

Compliance Tests

(1)

(2)

Compliance tests for particulate matter, SO,
nitrogen oxides, CO, fluorides, mercury and
beryllium shall be conducted in accordance with 40
CFR 60.8 (a), (b), (d), (e), and (f), except that
an annual test will be conducted for particulate
matter. Compliance tests for opacity will be
conducted simultaneously during each compliance
test run for particulate matter.

Compliance tests shall be conducted as specified herein
by EPA and as required by 40 CFR §60.8. The permittee
shall make available to EPA such records as may be
necessary to determine the conditions of the performance
tests and the methods to be used in obtaining
representative RDF samples for ultimate analyses
required in Method 19, Appendix A.

The following test methods and procedures from 40 CFR
Parts 60 and 61 shall be used for compliance testing:

a. Method 1 for selection of sample site and
sample traverses

b. Method 2 for determining stack gas flow rate
when converting concentrations to or from
mass emission limits.

c. Method 3 for gas analysis when needed for
calculation of molecular weight or percent
COjp.

d. Method 4 for determining moisture content
when converting stack velocity to dry
volumetric flow rate for use in converting
concentrations in dry gases to or from mass
emission limits.

e. Method 5 for concentration of particulate
matter and associated moisture content. One
sample shall constitute one test run.

f. Method 9 for visible determination of the
opacity of emissions.

g. Method 6 for concentration of SO;. Two
samples, taken at approximately 30 minute intervals,
shall constitute one test run.



h. Method 7 for concentration of nitrogen oxides.
Four samples, taken at approximately 15 minute
intervals, shall constitute one test run.

i. Method 8 for determination of sulfuric acid
mist concentration and associated moisture
content. Ons sample shall constitute one test
run.

j. Method 10 (continuous) for determination of
CO concentrations. One sample constitutes
one test run.

k. Method 12 for determination of lead concentra-
tion and associated moisture content. One
sample constitutes one test run.

1. Method 13A or 13B for determination of fluoride
concentrations and associated moisture content.
One sample shall constitute one test run.

m. Method 19 for determination of "F" factors in
determining compliance with heat input emission
rates and sulfur dioxide removal in Special
Condition l.a.(4).

n. Method 101A for determination of mercury
emission rate and associated moisture content.
One sample shall constitute one test run.

o. Method 104 for determination of beryllium
emission rate and associated moisture content.
One sample shall constitute one test run.

p. Method 25 or 25A for determination of volatile
organic compounds. One sample shall constitute
one test run.

The height of the boiler exhaust stack shall not be less
than 200 feet above ground level at the base of the stack.

The incinerator boiler shall not be loaded in excess of
their rated capacity of 71,875 pounds of RDF per hour each
or 281.0 x 109 Btu per hour each.

The incinerator boilers shall have a metal name plate
affixed in a conspicuous place on the shell showing
manufacturer, model number, type waste, rated capacity and
certification number. '



10.

The permittee must submit to EPA and DER within fifteen (15)
days after it becomes available to the County, copies of
technical data pertaining to the incinerator boiler design,
scrubber designing electrostatic precipitator design, and
the fuel mix that can be used to evaluate compliance of the
facility with the preceeding emission limitations.

Grease, scum, grit screenings or sewage sludge shall not be
charged into the solid waste to energy facility boilers.

Air Pollution Control Equipment

The permittee shall install, continuously operate, and
maintain the following air pollution controls to minimize
emissions. Controls listed shall be fully operational upon
start-up of the proposed equipment.

a. Each boiler shall be equipped with a particulate
emission control device for the control of
particulates. '

b. Each boiler shall be equipped with an acid gas control
device designed to remove at least 90% of the acid
gases.

Stack Monitoring Program

The permittee shall install and operate continuous monitor-
ing devices for oxygen and stack opacity. The monitoring
devices shall meet the applicable requirements of Rule 17-
2.710, FAC, 40 CFR Part 60, Subparts A and Db, Sections
60.13 and 60.48b respectively, except that emission rates
shall be calculated in units consistent with emission limits
in this permit. The conversion procedure shall be approved
by EPA.

Reporting

a. A copy of the results of the stack tests shall be
submitted within forty-five days of testing to the
DER Bureau of Air Quality Management, the DER Southeast
Florida District Office, Broward County and EPA Region
Iv. ’

b. Stack monitoring shall be reported to the DER '
Southeast District Office and EPA Region IV on a
quarterly basis in accordance with Section 17-2.710,
FAC, and 40 CFR, Part 60, Subsections 60.7 and 60.49b.

Fuel

The Resource Recovery Facility shall utilize refuse such
as garbage and trash (as defined in Chapter 17-7, FAC) but



not sludge from sewage treatment plants as its fuel. Use of
alternate fuels would necessitate application for a
modification to this permit.

11. Addresses for submitting reports are:
a. EPA -~ Region 1V

Chief, Air Compliance Branch

U.S. Environmental Protection Agency
345 Courtland St.

Atlanta, GA 30365

b. DER

Chief, Compliance and Ambient Monitoring

Bureau of Air Quality Management

Florida Department of Environmental
Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL 32301

c. Southeast District Office of DER

District Manager

Department of Environmental Regulation
3301 Gun Club Road

P. O. Box 3858

West Palm Beach, FL 33402

d. Broward County

Broward County Environmental Quality
Control Board

500 Southwest 14th Court

Ft. Lauderdale, Florida 33315
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PART IT

General Conditions

1.

The permittee shall comply with the notification and record-
keeping requirements codified at 40 CFR Part 60, Subpart A,
q 60.7.

The permittee shall retain records of all information
resulting from monitoring activities and information
indicating operating parameters as specified in the specific
conditions of this permit for a minimum of two (2) years
from the date of recording.

If, for any reason, the permittee does not comply with or
will not be able to comply with the emission limitations

specified in this permit, the permittee shall provide EPA
with the following information in writing within five (5)
days of such conditions:

(a) description of noncomplying emission(s),

(b) cause of noncompliance,

(c) anticipated time the noncompliance is expected to
continue or, if corrected, the duration of the period of
noncompliance,

(d) steps taken by the permittee to reduce and eliminate

' the noncomplying emission, and

(e) steps taken by the permittee to prevent recurrence
of the noncomplying emission.

Failure to provide the above information when appropriate
shall constitute a violation of the terms and conditions of
this permit. Submittal of the aforementioned information
does not constitute a waiver of the emission limitations
contained within this permit.

Any proposed change in the information submitted in the
application regarding facility emissions or changes in the
quantity or quality of materials processed that would

result in new or increased emissions or ambient air quality
impact must be reported to EPA. If appropriate, modifica-
tions to the permit may then be made by EPA to reflect any
necessary changes in the permit conditions. 1In no case are
any new or increased emissions allowed that will cause
violation of the emission limitations specified herein. Any
construction or operation of the source in material variance
with the application shall be considered a violation of this
permit,



In the event of any change in control or ownership of the
source described in the permit, the permittee shall notify
the succeeding owner of the existence of this permit and
EPA of the change in control of ownership within 30 days.

The permittee shall allow representatives of the state and
local environmental control agency or representatives
of the EPA upon the presentation of credentials:

(a) to enter upon the permittee's premises, or other
premises under the control of the permittee, where an
air pollutant source is located or in which any records
are required to be kept under the terms and conditions
of the permit;

(b) to have access to and copy at reasonable times any
records required to be kept under the terms and
conditions of this permit, or the Clean Air Act:

(c) to inspect at reasonable times any monitoring equipment
or monitoring method required in this permit;

(d) to sample at reasonable times any emissions of
pollutants; and

(e) to perform at reasonable times an operation and
maintenance inspection of the permitted source.

The conditions of this permit are severable, and if any
provision of this permit or the application of any provision
of this permit to any circumstance is held invalid, the
application of such provision to other circumstances and

the remainder of this permit shall not be affected thereby.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

¥

oot ) REGION IV
. - J345.C°URTLAND STREET
APR 117 1987 ATLANTA, GEORGIA 30365
AAPT/APB-eaw

Mr. Thamas M. Henderson

Project Director

Broward County Resource Recovery Office
Room 521

115 South Andrews Avenue

Fort Lauderdale, Florida 33301

Re: South Broward Resource Recovery Facility (PSD-FL-105)
Dear Mr. Henderson:

Please find enclosed the draft final determination and permit for the above-
referenced facility. As you will note, we have made changes in the final

determination and permit in accordance with our review of your requests

"in your April 2, 1987 letter. We have also revised Tables V-1, V-2, V-3,

V=5, and V-6 in accordance with the revised modeling data submitted in

your letter of April 9, 1987.

In reference to your letter of April 2, 1987, we have agreed to change

our reference to percent oxygen to percent carbon dioxide, and modify the
carbon monoxide 8-hour continuous emissions limit. The change in the
reference for demonstrating compliance of emissions limits from oxygen to
carbon dioxide is assumed to have a minimal affect on the emissions limits
used in analyses. Therefore, the change was made. We also concur with
your determination that the statistical analysis yields a value for the
8-hour standard much too high to be used in determining compliance with

the BACT emissions rate for carbon monoxide of 88 ppm (0.09 lb/mmBtu).
Therefore, we have changed the permit to stipulate that this emissions limit
demonstrates compliance based upon a 4-day rolling average. Employing the
twelve highest 8-hour averages in the Westchester data would yield a 4-day
rolling average of approximately 80 ppm, thus we believe the proposed stan-
dard is reasonable.

In regard to your request that CEM data be used to indicate compliance
rather than demonstrate it, we posed this question to our Campliance
support staff upon which they stated that CEM equipment should be afforded
a much higher degree of reliability than your letter indicates. It is
believed that CEMS will be capable of providing data of sufficient relia-
bility to be used for compliance determinations provided the quality

DER

APR 23 1987

BAQM
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assurance procedures outlined in the permit are followed. In addition,
we have decided to leave the emission limit for sulfuric acid mist in
the permit as a reference test for resource recovery facilities may be-

came available in the future for demonstration of compliance with the
limit.

If you have any questions or comments regarding this letter or the final
determination and permit, please do not hesitate to contact me.

Sincerely yours,

%,\M?Wﬂ&«,

‘Bruce P. Miller, Chief

Air Programs Branch

Air, Pesticides, and Toxics
Management Division

Enclosures

cc (Enclosures):

— Mr. C. H. Fancy, P.E.
Deputy Chief
Bureau of ‘Air Quality Management
Department of Environmental Regulation

Mr. Ken Kosky
KBN Engineering
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Final Determination
and Permit

South Broward County Resou;ce Recovery Facility
Broward County, Florida
PSD-FL~-105
Prevention of Significant Deterioration

(40 CFR 52.21)
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Pursuant to Section 403.505, Florida Statutes, South Broward Resource

I. INTRODUCTION

Recovery Project, Inc. (County), applied to the Florida Department of
Envirormental Regulation (DER) in April 1985 for certification of a steam
electric generating, solid waste energy recovery facility at a site near

the intersection of the U.S. Route 441 and State Road 84 in Broward

County, Florida. After a thorough review by DER, including public

hearings, the Florida Power Plant Siting Board issued a site certification
to the County. At the time, FDER believed that such a site certification
constituted a legal prevention of significant deterioration (PSD) permit
under Chapter 17-2.500 of the Florida air pollution regulations which had
been approved by the U.S. Envirommental Protection Agency (EPA) on December 22,
1983. In the summer of 1985, EPA became aware that the Florida Electrical
Power Plant Siting Act (PPSA), under which the site certification was issued,
restricts the authority of the State of Florida to implement any regulation
(i.e., PSD Regulations) pertaining to power plants other than those in the
Act. Consequently, EPA determined that the Florida PSD regulations were
superseded by the PPSA, and that the PPSA could not legally be approved by
EPA as part of the State Implementation Plan {(SIP) since it did not comply
with EPA PSD regulations both procedurally and substantively. Thus, EPA
concluded that the proposed South Broward County Resource Recovery Facility
(RRF) did not have a valid PSD permit under the PPSA. EPA subsequently
remanded PSD authority for sources subject to the PPSA while delegating
responsibility for the technical and administrative portions of the PSD
review to the FDER. The following final determination and permit constitute
the culmination of those activities delegated to the FDER by EPA. '

The applicant plans to construct a 2250 tons per day (TPD) solid waste-
to-energy facility to be located near the intersection of the U.S. Route 441
and State Road 84 in Broward County, Florida. Municipal solid waéte (MSW)
will be combusted to produce steam for power generation. The present plans
are to construct three 750 TPD MSW incinerators. An ultimate maximum capacity
of 3300 TPD is anticipated in the future which will require the addition of a
fourth incinerator. The Broward County Resource Recovery Office will need to
submit an application to construct the fourth unit at a future date. The
applicant requests that each unit be permitted at 115% of its rated capacity.
At 115% capacity, each of the three energy recovery units will have an approxi-
mate heat input of 323.6 million Btu per hour based on a heat content of 4500
Btu/lb for MSW. Each incinerator will be scheduled to operate 8760 hours per
year. The yearly tonnage of the various air pollutants emitted were calculated

on this basis.
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II. RULE APPLICABILITY

The proposed site of ‘the South Broward County RRF is located within a
nonattainment area for ozone. This designation requires that all proposed
new surces which would emit greater than 100 tons per year (TPY) of volatile
organic compound (VOC) be prohibited from constructing under 40 CFR 52.24.
As the proposed incineration facility is projected to emit less than 100 TPY
of WOC, the proposed source is not subject to the construction ban.

The source is subject to the regulations for PSD of air quality under 40 CFR
52.21 regarding the assessment of source emissions in attainment or unclassi-
fied areas. Since this source is within the category of stationary sources
listed under the PSD regulations which specifies the threshold of emissions
‘for PSD applicability as 100 TPY or greater of any regulated pollutant, the
source must provide a Best Available Control Technology (BACT) determination,
an ambient air quality analysis, a source impact analysis and an additional
impact analysis (soils, vegetation, visibility) for each pollutant emitted in
significant amounts. These include: particulate matter (PM), sulfur dioxide
(503), carbon monoxide (CO), nitrogen oxides (NOy), lead (Pb), mercury (Hg),
fluorides (as hydrogen fluoride, HF), and sulfuric acid mist. 1In addition to
the above, a Class I area impact analysis is required because the source is
to be located within 100 kilometers of the Everglades National Park.

New Source Performance Standards (NSPS) for incinerztors under 40 CFR 60,
subpart E, and Standards of Performance for Industrial-Commercial-Institutional
Steam Generating under 40 CFR 60, subpart Db, apply to each unit within the
proposed facility. These NSPS set emission standards for a broad category of
sources and limit the maximum amounts of PM and NOy which may be emitted from

any facility subject to these regulations.



III. PSD APPLICABILITY DETERMINATION
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Title 40 Code of Federal Regulations, Section 52.21 requires that each

pollutant subject to PSD review must be controlled by BACT. Nine pollutants

are subject to BACT. The BACT emission limits proposed are summarized as

follows:

Pollutant

Particulate Matter

Sulfur Dioxide

Nitrogen Oxides
Carbon Monoxide
Lead

Mercury

Beryllium
Fluorides
Sulfuric Acid Mist

BACT EMISSION LIMITS

0.015 gr/dscf, corrected to 12% COy
0.140 lbs/mmBtu or 65% removal (not to exceed

0.560 1b/mmBtu
0.090 1b/mmBtu
0.00150 1b/mmBtu
7.50 x 10~4 1b/mmBtu
9.30 x 10~7 1b/mmBtu
0.0040 1b/mmBtu

4.70 x 10~3 1b/mBtu

0.310 1b/mmBtu)

These emission limitations are based on the determination that BACT is control

of acid gas emissions and a high degree of particulate emissions reduction.

Based upon these air pollutant emission limits, the calculated total
annual tonnage of regulated air pollutants emitted from the units to the
atmosphere is listed as follows:

Maximum Annual PSD Significant
Emissions Emissions Rate
Pollutant {tons/year) {tons/year)
Particulate (PM) 164 25
Sulfur Dioxide (507) 1318 40
Nitrogen Dioxide  (NO) 2381 40
Carbon Monoxide (CO) 383 100
Lead (Pb) 6.4 0.6
Mercury (Hg) 3.2 0.1
Beryllium (Be) 0.0040 0.0004
Fluorides (F) 17 3

Sulfuric Acid Mist (H2S0y4) 20 7
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IV. BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION (BACT) -

A. Particulate Matter

New Source performance standards for incinerators limit particulate emis-
sions from these units to 0.08 grains per dry standard cubic foot (gr/dscf)
based on a 12% flue gas concentration of carbon dioxide. NSPS for industrial-
cammercial-institutional steam generating units limit particulate emissions
from these units to 0.10 1b/mmBtu or approximately 0.05 gr/dscf. However,
BACT clearinghouse reports incinerators emission limits to be from 0.01 to
0.03 gr/dscf.

In making the BACT determination, an emissions limit was selected to
ensure that hazardous yet unregulated pollutants are controlled in accordance
with the North County incinerator PSD remand. The control of dioxins, furans,
and other condensible organics is hypothesized to occur due to their condensa-
tion and adsorption on particulate matter. As the collective surface area of
fine particulate matter is greater than that of larger particles per mass
unit and finre particulate matter consists of a significant portion of the
total particulate matter, control equipment should be selected which ensures
the highest degree of control for fine particulates. Baghouses are considered
control eguipment capable of achieving the maximum degree of fine particulate
control and facilities equipped with baghouses have demonstrated emissions on
the order of 0.01 gr/dscf. However, the applicant has argued that the use of
baghauses is not a tried and true technology on municipal incinerators and
proposes the use of an electrostatic precipitator (ESP) with an emission rate
of 0.03 gr/dscf. EPA has consented to the use of an ESP provided a lower
emissions limit can be met. The limit which was determined to be BACT is
0.015 gr/dscf and represents an approximate increase in ESP anualized costs
of $134,000 per year or a cost of $1,035 per ton of additional particulate
removed. However, the applicant may install either baghouse or an ESP to meet

this limitation.

Energy impacts are considered to be insignificantly affected by the
increase in removal efficiency, and envirormental benefit due to decreased
emissions of unregulated hazardous pollutants is not assessable at this time,

although clearly evident.
B. Sulfur Dioxide

The emissions of sulfur dioxide from municipal solid waste incinerators
is dependent upon three factors. These factors are: the sulfur content of
the waste, the conversion of organic and inorganic sulfur compounds to sulfur
dioxide, and the retention of the sulfur dioxide in the ash. This determination

assumes that all combined sulfur is converted and none is retained in the ash.

The applicant has reported the sulfur content of the waste to be 0.19 wt%
maximum and 0.12 wt% average. This results in SO, emission rates of 7.6 to
4.8 1b/ton of MSW fired, or, at 4500 Btu/1b, 0.840 to 0.530 1lb/mmBtu, respec-
tively. Taking into account the selection of acid gas control devices

(explained under acid gas BACT), the resultant emissions of sulfur dioxide
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should be reduced by at least 65% and reportedly as high as 96%. EPA and the

-5-

applicant have agreed that 65% control of sulfur dioxide is BACT and should
result in an emissions rate range of 0.290 lb/mmBtu to 0.186 lb/mmBtu. The
emissions limit stipulated as BACT in the permit is a 65% reduction of sulfur
dioxide emissions, not to exceed 0.310 lb/mmBtu. ?his_lhnit=Waslbased on EPA-
Broward County negotiations, the emissions limits at other facilities, and

the variability of fuel sulfur content. Economic and environmental consider-

ations are included under the acid gas BACT section.
C. Acid Gases

Acid gases consist primarily of sulturic acid mist, hydrogen fluoride,
and the unregulated pollutant hydrogen chloride. BACT tor acid gas control
was selected based on the North County remand which allows the consideration
ot unregulated pollutants in the assessment of BACT for regulated pollutants.
The selection of 90% acid gas conﬁrol includes the reduction of hydrogen
chloride emissions in the economic analysis and the reduction of condensible
unregulated organic emissions (i.e., dioxins, furans) and heavy metals, due
to the gas cooling effects of the acid gas control system proposed, in the

envirommental beneftit analysis.

Sulturic acid mist is generated as a result ot the oxidation of sulfur
dioxide to sulfur trioxide in the flue gas. Cambination of sulfur trioxide
and water results in the tormation of sulfuric acid mists. The uncontrolled
emissions of this pollutant are estimated to be as high as 200 TPY. BACT ot

90% control of these emissions results in an emissions reduction of 180 TPY.

Hydrogen fluoride is created through the cambustion of waste materials
containing fluorine. Although the reported emissions of hydrogen fluoride
vary greatly, the emissions have been reported to be as high as 0.02 1b/mmBtu.
However, the applicant predicts an uncontrolled emission rate of 0.04 1lb/mmBtu
or 170 TPY at this is facility. A 90% control efficiency for this pollutant
results in the control of 153 TPY based on the agreed emission rate ot 0.004
1b/mmBtu and is considered BACT.

The formation of hydrogen chloride emissions is due primarily to the
combustion of plastics containing chlorine. It is projected that by the year
2000 the plastic content of municipal solid waste will be 4.2 wt%, of which
11.2 wt% is PVC resin in plastics. Using the weight percent of chlorine in
PVC (45.3 wt%), the expected uncontrolled emissions from this facility are
0.47 1b/mmBtu or 2013 tons per year. Acid gas control will provide control
of 90% of these emissions of hydrogen chloride or 1993 TPY.

In assessing the economic impacts, 240 TPY of sulfur dioxide, 180 TPY
of sulfuric acid mist, 153 TPY of hydrogen fluoride, and 1994 TPY of hydrogen
chloride were used in determining the cost effectiveness of acid gas control.
EPA studies have estimated that the cost of acid gas control for this facility
to be approximately 3 million dollars in annualized costs. This results in a
cost of $1169 per ton of total pollutants (listed above) and is considered

reasonable.
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The envirormental benefits due to application of acid gas control are
the reduction of the flue gas temperature for the condensation of dioxins,
furans, pyrenes, biphenyls, and mercury which may then be removed by a high
efficiency particulate control device. Even though the formation of the toxic
organic campounds is due to the design and operation of the combustion device,
studies show that the use of acid gas control and high efficiency particulate
removal equipment is capable of achieving a 99+% reduction of the compounds
formed. No acceptable levels of exposure to these compounds have been published
and EPA is thereby obligated to ensure the public a minimal exposure to them.

‘D Nitrogen Oxides

During combustion of municipal solid waste, NOy is formed in high temper-
ature zones in and around the furnéce flame by the oxidation of atmospheric
nitrogen and nitrogen in the waste. The two primary variables that affect
the formation of NOyx are the combustion temperatures and the concentration of
oxygen. Techniques such as the method of fuel firing, correct distribution
of combustion air between overfire and underfire air, exhaust gas recirculation,
and decreased heat release rates have been used to reduce NOy emission. A
few add-on control techniques such as catalytic reduction with ammonia and
thermal de-Noy are still experimental and not considered to be demonstrated
technology for the proposed project. State-of-the-art control of the cambustion
variables will be used to limit NOy emissions at 0.54 lb/mmBtu. This level of
control is judged to represent BACT.

NSPS for industrial-cammercial-institutional steam generating units
regulates nitrogen oxide emissions for this facility if auxiliary fuels exceed
10% of the fuel input. Permit limits have been stipulated to ensure auxiliary
fuel input at each of the units will be less than 10%.

E. Carbon Monoxide

Incomplete cambustion causes the emissions of solid carbon particles (e.g.,
smoke or soot) unburned and/or partially oxidized hydrocarbons and carbon
monoxide, as well as resulting in the loss of heat energy. The applicant
proposes that good equipment design and operation are BACT for carbon monox-
ide. Based on technical information relating good combustion practices and
BACT determinations from other states, a limit of 0.090 1b/mmBtu is judged to

represent BACT for carbon monoxide emissions.
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F. Lead

- With respect to lead emissions, two conditions are needed to achieve
high removal efficiencies of metallic campounds emitted at refuse burning
facilities: (1) operation of particulate matter control equipment at
temperatures below 500°F, and (2) consistently efficient removal of sub-
micron fly ash particles. The maximum temperature of the incinerator com-
bustion gases at the inlet to the particulate control device is estimated
to be below 300°F. At this temperature the particulate control equipment

would be capable of removing the lead emissions from the flue gas stream.

The emission limit judged to be reasonable for lead is based on test
results at similar facilities and the degree of emission control that will
be provided by the control equipment which has been determined to be BACT for
this facility. In accordance with data contained in the California Air
Resources Board (CARB) report on resource recovery facilities, the highest
uncontrolled lead emission rate from refuse-fired incinerators tested is
0.037 lbs/mmBtu. Based on a heating value of 4500 Btu per pound of refuse
and. the control efficiency reported for lead emissions using the required
BACT (scrubber and particulate control of 0.015 gr/dscf, corrected to 12%
COz), an emission limitation of 0.00150 1b/mmBtu is judged to be BACT.

G. Mercury

BACT is determined to be or 7.50 x 10~4 1b/mmBtu. This level of mercury
emissions is judged to be reasonable based on test data from similar facilities
and the degree of control that will be provided by the acid gas and particulate
control equipment.

H. Beryllium

The uncontrolled emission of beryllium, according to the California
report, when firing MSW is estimated to be 6.2 x 10~6 1b/mmBtu. Uncontrolled
beryllium emissions would be approximately 11 grams per 24 hours or 0.01 TPY.
The operating temperature of the particulate matter emission control device
will be below 300°F. Operation at this temperature will pramote adsorption/
condensation of beryllium oxides, present in the flue gas stream, onto avail-
able fly ash particulates for subsequent removal by the particulate control
device. The annual beryllium emissions are estimated to be 0.004 TPY. This
amount of beryllium emitted is considered to have a negligible impact on the
environment. The emission limit of 9.3 x 10~7 1b/mmBtu is judged to be BACT.
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V. AIR QUALITY ANALYSIS

The air quality impact of the proposed facility has been analyzed.
Atmospheric dispersion modeling has been completed and used in conjunction
with an analysis of existing air quality data to determine maximum ground-
level ambient concentrations of the criteria pollutants subject to BACT.
Based on these analyses, EPA has reasonable assurance that the proposed solid
waste recovery facility in South Broward County, subject to the BACT emission
limitations, will not cause or contribute to a violation of any PSD increment
or ambient air quality standard.

A. Modeling Methodology

The EPA-approved Industrial Source Complex Short-Term (ISCST) dispersion
model was used in the air quality impact analysis. This model determines
ground-level concentrations of gaseous and solid pollutants emitted into
the atmosphere by point, area, and volume sources. The model incorporates
elements for plume rise, transport by the wind, gaussian dispersion, and
pollutant removal mechanisms such as deposition or transformation. The ISCST
model also allows for the separation of sources, building wake downwash, and
various other input and output features. Both screening and refined analyses
were completed using this model, the source parameters in Table V-1 and
emission rates in Table V-2.
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Table V-1

Broward County Resource Recovery Facility
Source Parameters

Stack  Exit Exit Stack

UM - E UMM - N Height  Temp. Velocity Diameter
Source (1) (km) {km) {m) (X) (m/s) (m)
Unit 1 579.6 2883.3 59.4 381 18.0 (2) 2.29
Unit 2 579.6 2883.3 59.4 381 18.0 (2) 2.29
Unit 3 579.6 2883.3 59.4 381 18.0 (2) 2.29

(1)

(2)

Three 750 TPD incinerators, each with a flue to a common stack. For
modeling purposes the cammon stack was given a stack diameter of 5.03 meters
and an exit velocity of 11.2 m/s, providing for a minimum flow rate.

Estimated by using a flow rate of 157,000 ACFM for each unit and calculated

using given diameters.
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Table V-2
Broward County Resource Recovery Facility
Maximum BEmission Rates (1)

Pollutant (1b/ton) (1b/hr) (ton/yr)
M 0.34 37.5 164
S0y 2.8 (2) 302.9 1318
NOy 5.04 544 2381
co 0.81 87.4 383
Pb 0.00135 1.46 6.4
F 0.023 - 3.88 17.0
Be 8.4x10~6 0.0009 0.0040
Hg 0.00675 0.73 3.2

(1) Based on facility capacity of 2588 TPD of MSW and emission limits

(2) Based on a maximum emission rate of 0.31 1lb/mmBtu at 65% removal
efficiency.
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Five years of sequential hourly metecorological data were used in the

-11-

modeling analyses. Both the surface and the upper air data used were National
Weather Service data collected at Miami, Florida, during the period 1970-
1974. Since five years of data were used, the highest, second-high, short-
term predicted concentrations are campared with the appropriate short-term
anbient standard or PSD increment. The highest predicted concentration were
used for camparison with long-term standards (annual).

The initial set of screening model runs determined the highest, second-
high concentrations, over a polar coordinate receptor grid with 36 radials,
10 degrees apart, and 10 downwind distances from 0.3 km to 4.3 km. Concen-
trations are predicted for the initial capacity of the facility. Additional
refined modeling was completed for those days having the highest, second high
concentrations using a refined receptor grid of several radials, two degrees
apart and at seven distances, 100 meters apart, centered on the location of the
previously detemmined highest, second-high value. In all of these runs, only
the proposed RRF was modeled.

All of the modeling was completed using the SO, emission rate of the pro-
posed facility. The impacts of the other emitted pollutants were determined
by ratioing the emission rates to the SO, emission rate and multiplying by
the SO impact. Total ambient air quality impacts were based on the modeled

impacts plus the monitored "background" concentrations.

The impact of the proposed facility on the Everglades National Park
Class I area was also evaluated. Modeling was completed placing receptors
along the edge of the Class I area using five years of n\éteorological data.
The 17 receptor locations were spaced two kilometers apart along the northeast
boundary of the park.

B. Analysis of Existing Air Quality

Preconstruction ambient air quality monitoring is required for all pollu-
tants subject to PSD review. In general, one year of quality assured data
using EPA reference, or the equivalent monitor, must be submitted. Sometimes
less than one year of data, but not less than four months, may be accepted
when EPA approval is given. An exemption to the monitoring requirement can
be obtained if the maximum air quality impact, as determined through air
quality modeling, is less than a pollutant-specific de minimus concentration.
In addition, if current monitoring data already exist and these data are
representative of the proposed source area, then these data may be used at

the discretion of the reviewing authority.
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The predicted maximum air quality impacts of the proposed facility for
those pollutants subject to PSD review are given in Table V-3. The monitoring
de minimus level for each pollutant is also listed. Sulfuric acid mist and
arsenic are not listed because there is no de minimus level for either of
these pollutants. All pollutants have maximum predicted impacts below their
respective de minimus values. Therfore, specific preconstruction monitoring

is not required for any pollutant.

Table V-4 lists the measured ambient concentrations of all pollutants
being currently monitored within 10 kilaweters of the proposed facility.

These values are used to estimate current background levels.
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Table V-3
Broward County Resource Recovery Facility

Maximum Air Quality Impacts of the RRF
For Comparison to the De minimus Ambient Levels

Pollutant and Predicted Impact De minimus Ambient
Averaging Time (ug/m3) Impact Level (ug/m3)
SO, (24-hour) 6.2 13

PM (24-hour) 0.8 10

NO5 (Annual) 1.4 14

CO (8-hour) 11.8 575

Pb (24-hour) 0.03 0.1 (quarterly)

F~ (24-hour) 0.081 _ 0.25
Be (24-hour) . 0.00002 ) 0.0005
Hg (24-hour) . 0.015 0.025
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Table V-4

Broward County Resource Recovery Facility
Monitoring Data Within 10 km of the RRF

-Location with Respect

" to the Proposed Facility- Concentration 1984
Direction Distance Annual 24-hour 8-hour 1l-hour
Site (degrees) (km) Pollutant (ug/m3) (ug/m3) (n]g/m3) (mg/rn3)
0420002 3° 2.0 co 10 17
0910002 296° 3.8 PM 33 64
NOy 28
SOy 3 4
1260004 550 6.8 ' PM 41 72
NO> 29
S0p 4 28
1840001 158° 6.9 M 39 70
Pb
(quarterly) 0.2
3530001 216° 7.3 NO2 30
S0y 3 6
1260003 27° 7.6 PM 59 93
NO2 42
S0, 3 4
co 7 11
Pb
(quarterly) 0.9
1840002 150° 8.6 Cco 6 10

3640002 334° 9.4 PM 31 59
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The proposed Broward County RRF is to be located in a Class II area.

C. PSD Increment Analysis

This area is designated as an attaimment area for both SO; and BM. A
PSD increment analysis is therefore required to show compliance with the

Class 11 increments.

The PSD increments represent the amount that new sources in the area may
increase ambient ground-level concentrations of SO and PM. At no time,
however, can the increased loading of these pollutants cause or contribute to

a violation of the ambient air quality standards.

All SO and PM emission increases from sources constructed or modified
after the baseline date (December 1977) will consume PSD increment. In
addition, all SOy and PM emission increases associated with construction or
modification of major sources which_ occurred after January 6, 1975, will
consure increment. The proposed Broward County RRF is the only significant

source in the area which will consume PSD increment for either SO, or ™.

Atmospheric dispersion modeling, as previously described, was perfommed
to quantify the amount of PSD increment consumed. The results of this modeling
are sunmarized in Table V5. The results indicate that the concentration

increases are within the allowable amounts.

A Class I area increament analysis is required because of the proposed
facility is located within 100 kilometers (57 km) of the Everglades National
Park, a designated Class 1 area. Although the distance to the Class I area
is greater than 50 kilometers {the distance to which the models are generally
considered valid), the applicant used the model to estimate the impact on
this area. The results indicate a less than significant impact.

D. AADS Analysis

Given existing air gquality in the area of the proposed facility, emissions
from the new facility are not expected to cause or contribute to a violation
of an AANQDS. Table V-6 shows the results of the AAQS analysis.

The results showed that, with the exception of SO and lead, the maximum
impacts of the other criteria pollutants were less than the significant impact
levels defined in 40 CFR 52.21. As such, no further modeling analysis was
campleted for MM, NOy, and CO. For SO, additional modeling was performed
which included the interaction of surrounding sources of SO. For lead, there
is no significant impact level defined in the regulation. However, no further
modeling of lead was campleted because the predominate sources of ambient lead

in the area are mobile sources.
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. Broward County Resource Recovery Facility
Comparison of New Source Impacts with PSD Increments

Predicted Predicted
PSD Class II Increased - Percent PSD Class I Increased
Pollutant and Increment = Concentration Increment Increment Concentration
Averaging Time (ug/m3) (ug/m3) Consumed (ug/m3) (ug/m3)
SOy )
3-hour " 512 26 5 25
24-hour 91 6
Annual 20 <1 <5 2 <1
PM
24-hour 37 <1 <3 10 <1

Annual 19 <1 <<5 5 <1
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Table V6

Broward County Resource Recovery Facility
Comparison of Total Impact with the AAQS

Maximum Maximum Maximum National
Impact Impact (1) Existing Total Ambient Air
Pollutant and Project All Sources Background (2) Impact Quality Stan-
Averaging Time -  (ug/m3) (ug/m3) (ug/m3) {ug/m3) dard (ug/m3)
S0
3-hour 26 625 63 (3) 688 1300
24-hour 6 216 28 244 260
Annual <1 (4) - 4 .- 60
m
24-hour <1 (4) - . 93 - 150
Annual <<1 (4) - 59 - 60
NO»
Annual 1.4 (4) - 42 43 100
co
1-hour 64 (4) - 17,000 - 40,000
8-hour 12 (4) - 10,000 - 10,000
Pb
3-months <0.1 - 0.9 1 1.5

(1) Maximum impact includes the FPL Port Everglades and Fort Lauderdale power plants.

(2) Existing background is estimated using the highest monitored concentrations in the

area near the proposed facility.

(3) The 3~hour background is estimated by multiplying the 24-hour background by 2.25.

(4) Less than significant, no further analysis completed.
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The total impact on ambient air is obtained by adding a "background" con-
centration to the maximum modeled concentration. This "background" concentra-
tion takes into account all sources of the particular pollutant in question
that were not explicitly modeled. A conservative estimate of these "background"
concentrations was made by using the highest monitored concentration for each
pollutant as listed in Table V-4. This is a conservative estimate because

sources used in the modeling may have contributed to the monitored value.

Based on this analysis, EPA has resonable assurance that no AAQS will be
exceeded as a result of the operation of the proposed new resource recovery

facility.
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A. Impacts on Soils and Vegetation

VI. ADDITIONAL IMPACTS ANALYSIS

The maximum ground-level concentrations predicted to occur as a result
of emissions fram the proposed project in conjunction with all other sources,
including background concentrations, will be at or below all applicable
AAQS including the secondary standards designed to protect public welfare—
related values. As such, these pollutants are not expected to have a harmful
impact on soils and vegetation.

A summary of the types and quantities of soils and vegetation in and
around the proposed RRF site area and in the Everglades National Park can be
found in the Site Certification Application. The applicant has also campared
predicted maximum impacts with known adverse impact levels for both criteria
and noncriteria pollutants. No adverse impacts are expected.

B. Impact on Visibility

A level I visibility screening analysis was performed to determine if
any impact may occur in the Class I area. The analysis showed that there was

no potential for an adverse impact on visibility in this area.

C. Growth-Related Air Quality Impacts

The proposed facility is not expected to significantly change employment,
population, housing, or cammercial/industrial development in the area to the

extent that a significant air quality impact will result.

D. GEP Stack Height Determination

Good Engineering Practice (GEP) Stack height is defined as the greater
of: (1) 65 meters or (2) the maximum nearby building height plus 1.5 times
the building height or width, whichever is less. For the proposed project,
a single camon stack, housing the individual flues for each incinerator,
will be 59.4 meters high. This is below the allowed GEP stack height of 65

meters.

E. Noncriteria Pollutants

The proposed facility emits in significant amounts (as defined in the
PSD regulations): fluorides, sulfuric acid mist, beryllium, mercury, and
arsenic. All of these pollutants are regulated, but there is no ambient air
quality standards or PSD increments set for any of them. For three of these
pollutants—~fluorides, beryllium, and mercury—a de minimus ambient impact
level has been defined. Exceedance of these levels, usually determined by
dispersion modeling, is used to determine if ambient monitoring is necessary.
The results of this modeling for these pollutants is listed in Table V-3.
For each of these three pollutants, the predicted impact is less than their

respective de minimus impact level.
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Two additional pollutants are often brought up in the context of resource

F. Unregulated Pollutants

recovery facilities. These are hydrogen chloride (HC1l) and dioxins (2, 3, 7,
8-TCDD). Neither is currently regulated within the PSD regulations. Hydrogen
chloride is regulated nationally for other type sources but not specifically
for resource recovery facilities. Some states do regulate both of these
substances. Both of these substances may become regulated either nationally
or by the State in the future. The recommended control equipment necessary
for the facility to meet the BACT emissions limitations for the regulated
pollutants will also control HC1 and dioxins.
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1. Emission Limitations
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a. Stack emissions from each unit shall not exceed the following:

Particulate:

Sulfur Dioxide:

Nitrogen Oxides:

Carbon Monoxide:

Lead:
Fluorides:
Beryllium:

Mercury:

Sulfuric acid mist:

0.0150 gr/dscf dry volume corrected to 12% CO5.

0.140 lb/mmBtu heat input and 60 ppm (3-hr rolling
average, dry volume, corrected to 12% CO3), or 65%
control of total SOj emissions.* In no case shall
the SO; emissions exceed 0.310 lb/mmBtu heat

input and 124 ppm (3-hr rolling average, dry volume,
corrected to 12% CO3).

Initial and subsequent compliance tests shall
determine the actual emission limit (in ppm)

fram the control device at 65% control efficiency.
The observed average emission rate from compliance
testing will be statistically analyzed using a

95% probability level to derive a hypothetical
emission rate. The final operating SO, emission
limit (in ppm) shall be based on this hypothetical
emission rate or the 124 ppm (3-hr rolling
average, dry volume, corrected to 12% COj3),
whichever is more stringent.

.560 lb/mmBtu (350 ppm, 3-hr rolling average, dry
volume, corrected to 12% CO3).

.090 lb/mmBtu (400 ppm, l-hr rolling average, dry
volume, corrected to 12% COj).
(88 ppm, 4-day rolling average, dry volume,
corrected to 12% C05).

.00150 1b/mmBtu

.0040 1b/mmBtu

9.30 x 10~7 lb/mmBtu

7.50 x 10~4 1b/mmBtu

4.70 x 103 1b/mmBtu

* Total SOy emissions will be measured at the inlet to the acid gas control

device.
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Visible Emissions: Opacity of stack emissions shall not be greater
than 15% opacity. Excess opacity resulting fram startup or shut-
down shall be permitted providing (1) best operational practices to
minimize emissions are adhered to and (2) the duration of excess
opacity shall be minimized but in no case exceed two hours in any
24-hour period unless specifically authorized by EPA for longer
duration.

Excess emissions which are caused entirely or in part by poor main-
tenance, poor operation, or any other equipment or process'failure

which may reasonably be prevented during start-up or shutdown shall
be prohibited.

The units are subject to 40 CFR Part 60, Subpart E and Subpart Db, New
Source Performance Standards (NSPS), except that where requirements in

this permit are more restrictive, the requirements in this permit shall

apply.

There shall be no greater than 10% opacity for emissions fram the refuse
bunker and the ash handling and loadout. The potential for dust genera-
tion by ash handling activities will be mitigated by quenching the ash
prior to loading in ash transport trucks. Additionally, all portions of
the proposed facility, including the ash handling facility, which have
the potential for fugitive emissions will be enclosed. Also, those
areas which have to be open for operational purposes, (e.g., tipping
floor of the refuse bunker while trucks are entering and leaving) will

be under negative air pressure.

Only distillate fuel oil or natural gas shall be used in startup burners.
The annual capacity factor for use of natural gas and oil, as determined
by 40 CFR 60.43b(d), shall be less than 10%. If the annual capacity
factor of natural gas is greater than 10%, then the facility shall be
subject to 560.44 b.

None of the three individual municipal solid waste incinerators shall not

be charged in excess of 323.6 mmbtu/hr and 863 tons per day MSW (115% rated

capacity) .
Campliance Tests

(1) 'a. Annual campliance tests for particulate matter, lead, SOy,
nitrogen oxides, CO, fluorides, mercury, and beryllium shall be
conducted in accordance with 40 CFR 60.8 (a), (b), (d), (e), and
(£).

b. Campliance with the opacity standard tor the incinerator stack
emissions in condition l.a. of this part shall be determined in
accordance with 40 CFR 60.11 (b) and (e).



DRAFT

c. Canpliance with the emission limitation for 65% control of total
sulfur dioxide emissions shall be determined by using the test
methods in condition 1.d.(2) and sampling for SO, emissions before

and after the acid gas control device.

(2) The following test methods and procedures for 40 CFR Parts 60 and 61
shall be used for campliance testing:

a. Method 1 tor selection of sample site and sample traverses.

b. Method 2 for determining stack gas flow rate when converting

concentrations to or fram mass emission limits.
c. Method 3 for gas analysis for calculation of percent O and CO3.

d. Method 4 for determining stack gas moisture content to convert
the flow rate fram actual standard cubic feet to dry standard
cubic feet for use in converting concentrations in dry gases to

or fram mass emission limits.

e. Method 5 for concentration of particulate matter and associated

moisture content. One sample shall constitute one test run.
f. Method 9 for visible determination of the opacity of emissions.

g. Method 6 for concentration of SOj3. Two samples, taken at approxi-

mately 30 minute intervals, shall contitute one test run.

h. Method 7 tor concentration of nitrogen oxides. Four samples,
taken at approximately 15 minute intervals, shall constitute one

test run.

i. Method 10 for determination of CO concentrations. One sample

constitutes one test run.

j. Method 12 for determination of lead concentration and associated

moisture content. One sample constitutes one test run.

k. Method 13B for determination of fluoride concentrations and
associated moisture content. One sample shall constitute one

test run.

1. Method 10]A for determination of mercury emission rate and
associated moisture content. One sample shall constitute one

test run.

m. Method 104 for determination of beryllium emission rate and
associated moisture content. One sample shall constitute one

test run.
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Campliance with emission limitations specified in lb/mmBtu in conditions 1l.a.
and l.c. of this part shall be determmined by calculating an "F" factor in
dscf/mmbtu corrected to 12% Q0 using the boilers' efficiency (as determined
by the calorimeter method contained in Attachment A during acceptance testing)
and the measured steam production and quality. Data obtained fram test
methods required in condition l.d. of this part for compliance testing shall
be used for the calculation of the "F" tfactor reguired by this condition.

The height of each boiler exhaust stack shall not be less than 200 feet
above ground level at the base of the stack.

Each incinerator boiler shall have a metal name plate atfixed in a conspicuous
place on the shell showing manufacturer, model number, type waste, rated
capacity, thermal efficiency, and certification number.

The permittee must submit to EPA and DER, within fifteen (15) days
after it becames available to the County, copies of technical data
pertaining to the incinerator boiler design, acid gas control equip-
ment design, particulate control equipment design, and the fuel mix
that will be used to evaluate compliance of the facility with the

preceeding emission limitations.
Fuel

The Resource Recovery Facility shall utilize refuse such as garbage and
trash (as detined in Chapter 17-7, FAC) but not grease, scum, grit

screenings or sewage sludge.

Air Pollution Control Equipment

The permittee shall install, continuously operate, and maintain the tollowing
air pollution controls to minimize emissions. Controls listed shall be fully

operational upon startup of the proposed equipment.

a. Each boiler shall be equipped with a particulate emission control device
for the control of particulates.

b. Each boiler shall be equipped with an acid gas control device designed
to remove at least 90% of the acid gases.

Continuous Emission Monitoring
a. Prior to the date of startup and thereatter, the Broward County shall

install, maintain, and operate the following continuous monitoring systems

for each boiler exhaust stack:
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(1)
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Continuous emission monitoring (CEM) systems to measure stack gas
opacity and SOp, NOy, QO, COp, and Oj concentraﬁiéns for each unit.
The systems shall meet the EPA monitoring performance specifications
of 40 CFR 60.13 and 40 CFR 60, Appendix B, prior to and during
initial campliance testing and annualiy thereafter. Additionally,
CEM's shall meet the quality control requirements of 40 CFR 60,
Appendix F (Attachment B).

An excess emissions report shall be submitted to EPA for every calendar

quarter. The report shall include the tollowing:

(1)

(2)

(3)

(4)

(5)

The magnitude of excess emissions camputed in accordance with
40 CFR 60.13(h), any conversion factors used, and the date and
time of comencement and campletion of each period of excess
emissions (60.7(c)(1)).

Specific identification of each period of excess emissions that
occurs during startups, shutdowns, and malfunctions of the
furnace/boiler system. The nature and cause of any malfunction
(if known) and the corrective action taken or preventive measures
adopted shall also be reported (60.7(c)(2)).

The date and time identifying each period during which the continuocus
monitoring system was inoperative except for zero and span checks,

and the nature of the system repairs or adjustments (60.7(c)(3)).

When no excess emissions have occurred or the continuous monitoring
system has not been inoperative, repaired, or adjusted, such infor-
mation shall be stated in the report (60.7(c)(4)).

Broward County shall maintain a file of all measurements, including
continuous monitoring systems performance evaluations; all continuous
monitoring systems or monitoring device calibrartion checks; adjust-
ments and maintenance performed on these systems or devices; and all
other information required by this permit recorded in a permanent
form suitable for inspection (60.7(d)).

Excess emissions indicated by the CEM systems shall be considered vio-

lations of the applicable emissions limits for the purposes of this permit

provided the data represents accurate emission levels and the CEM's do not

exceed the calibration dritt (as specified in the respective performance
specification tests) on the day when initial and subsequent compliance is
determined. The burden of proot to demonstrate that the data does not

reflect accurate emission readings shall be the responsibility of the

permittee.
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Reporting

a. A copy of the results of the stack tests shall be submitted within
torty-five days of testing to the DER Bureau of Air Quality Manage-
ment, the DER Southeast Florida District Office, Broward County, and
EPA Region IV.

b. Stack monitoring shall be reported to the DER Southeast District
Office and EPA Region IV on a quarterly basis in accordance with
Section 17-2.710, FAC, and 40 CFR 60.7.

c. Addresses for submitting reports are:
EPA Region IV

Chief, Air Compliance Branch

U.S. Environmental Protection Agency
345 Courtland Street, N.E.

Atlanta, Georgia 30365

Florida Department ot Envirommental Regulation (DER)

Chief, Campliance and Ambient Monitoring

Bureau of Air Quality Management

Florida Department of Envirornmental
Regulation (DER)

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Southeast District Oftice of DER

District Manager

Department of Envirommental Regulation
3301 Gun Club Road

P.0. Box 3858

West Palm Beach, Florida 33402

Broward County

Broward County Envirormental Quality
Control Board

500 Southwest 14th Court

Ft. Lauderdale, Florida 33315



PART II

General Conditions

1.

The permittee shall camply with the notitication and record-keeping
requirements codified at 40 CFR Part 60.7.

The permittee shall retain records of all information resulting fram
monitoring activities and information indicating operation parameters
as specitied in the specific conditions of this permit for a minimum

of two (2) years fram the date of recording.

1If, for any reason, the permittee does not camply with or will not be
able to comply with the emission limitations specified in this permit,
the permittee shall provide EPA with the following information in writing
within five (5) days of such condition:

(a) description ot noncamplying emission(s),

(b) cause of noncompliance,

(c) anticipated time the noncampliance is expected to continue or, if
corrected, the duration of the period of noncompliance,

(d) steps taken by the permittee to reduce and eliminate the noncomplying

emission.

Failure to provide the above information when appropriate shall constitute
a violation of the terms and conditions of this permit. Submittal of the
aforementioned information does not constitute a waiver of the emission

limitations contained within this permit.

Any proposed change in the information contained in the final determina-

tion regarding facility emissions or changes in the quantity or quality of
materials processed that would result in new or increased emissions or ambient
air quality impact must be reported to EPA. If appropriate, modifications to
the permit may then be made by EPA to reflect any necessary changes in the
permit conditions. In no case are any new or increased emissions allowed

that will cause violation of the emission limitations specified herein. Any
contruction or operation of the source in material variance with the final

determination shall be considered a violation of this permit.

In the event of any change in control ot ownership of the source described in
the permit, the permittee shall notify the succeeding owner of the existence
of this permit and EPA of the change in control of ownership within 30 days.

The permittee shall allow representatives of the state and local environ-
mental control agency or representatives of the EPA, upon presentation ot

credentials:



(a)

(b)

(c)

(d)

(e)’
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to enter upon the permittee'’s premises, or other premises under the
control of the permittee, where an air pollutant source is located or
in which any records are required to be kept under the terms and

conditions of this permit;
to have access to and copy at reasonable times any records required to
be kept under the terms and conditions of this permit, or the Clean

Air Act;

to inspect at reasonable times any monitoring equipment or monitoring

method required in this permit;
to sample at reasonable times any emissions of pollutants; and

to pertorm at reasonable times an operation and maintenance inspection

of the permitted source.

The conditions of this permit are severable, and if any provision ot this

permit or the application ot any provisions of this permit to any circum-

stances is held invalid, the application of such provision to other circum~

stances and the remainder of this permit shall not be affected.
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ABSTRACT

One of the questions on mass burning of municipal
waste has been how much heat can be recovered from the
waste. The answer must always be conditioned on the
heating value of the waste. The problem is to determine
that value. Every sample of waste will have different

moisture, ash and chemical composition, which will cal--

- culate to different heating values. The practice in the
US. is to use the high heat value in calculating energy
production, which further complicates the question. Qur
suggestion is to use the furnace as the calonmeter to
determine the heating value of the waste.

This is accomplished by measuring all the known in-
puts: waste quantity; combustion air; feedwateg and cool-
ing water; and all the known outputs: steam; blowdown;
ash; radiation and flue gas. Flue gas Oz, CO,, H;0 and S
are measured and used to calculate a waste Btu content.
Efficiency is calculated by dividing the net heat in steam
by the calculated heat input.

INTRODUCTION

One system of incineration has been proven by over
30 years of successful operation in Europe and, to a
limited extent, in the U.S.: mass bumning of unsorted
waste on specially designed grate systems.

Specially designed waterwall boilers recover heat
energy from the hot flue gases in the form of steam for
district heating, process or electrical production. One of
the questions on mass burning has been determining
exactly how much heat can be recovered from the waste.

The main problem is calculating the heating value of

municipal waste. If 20 samples are taken, it is likely that
20 different heating values will result. Every sample of

waste will have different moisture, ash and chemical com-
position, which will calculate to different heating values.

The practice in the US. is to use the high heat value in
calculating energy production, which further complicates
the question. Two samples of waste may have similar high
heat values (Table 1) but different moisture content and
the resultant energy production (steaming rate)} will vary
significantly.

The steaming rate varies with the Btu content of the
waste in a linear relationship over a range of about 3800
to 5200 Btu/lb kcal/kg (2100-29,000) assuming all other
factors are equal. Below 4300 and above 5200, the ratio
changes as indicated below:

HHV 3000 4300 4500 5200 6000 Btu/tb
(1667) (2400) (2500) (2900) (3333 kcal/kg)
LHV 2400 4270 5740
(1333) (1318) (3200 kcal/kg)

Steam Rate 125 220 231 267 320

Approximately the same amount of heat is lost through
radiation of the boiler so lower Btu fuel would have a
lower net steaming rate. Steaming rate would likewise
vary inversely with the flue gas temperature, all other
factors being equal. '

Flue Gas Exhaust

Temperature: 400°F (205°C)  374°F (190°C)
Steaming Rate ,

(Net 1b/lbs): 222 231

Finally, steaming rate varies with the percent furnace
loading. Normally, mass burning furnaces will be run at
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90 to 105 percent of rated capacity. Below 66 percent
furnace loading, the boiler efficiency falls off rapldly to
the point where it is not economically feasible to operate
a furnace for energy recovery below 60 percent capacity.

The queéstion is always asked: “What will the manufac-
turer guarantee as a steaming rate;” The answer must al-
ways be conditioned on the composition and heating
value of the waste. The problem then is to determine
those values. QOur suggestion is to use the furnace as the

" calorimeter to determine the heating value of the waste.

‘Most furna’ce'/'boiler systems are designed for a total
heat throughput or a maximum furnace capacity for waste
at some specific heating value (Btu/lb or kcal/kg). The
throughput may increase to some design overload if the
heating value decreases .and vice versa, so the maximum
total heat throughput is not exceeded (Fig. 1).

PERFORMANCE GUARANTEES

Mass buming waste incinerator plants must meet
specific perfofmance guarantees, which are only partly
within the dictates of the furnace/boiler and mostly a
function of the waste processed.

Common guarantees are:

(a) waste throughput, hourly, daily or yearly (should
be based on some assumed heating value of the waste);
~ (b) energy production (usually expressed as a factor of
waste input (Ib steam/lb waste) and contingent on an as-
sumed composition and heat value of the waste);

(c) maximum putrescibles and combustible material
in residue (a better indication of furnace performance
than total amount of residue, which is more a function of
the waste);

(d) maximum pamculate emissions and other environ-
mental factors.

We are concerned here with (a) and (b) and suggest a
method for helping the supplier and customer to agree on
how to determine if a system meets its guarantees.

ADJUSTMENTS TO OBSERVED THROUGHPUT
‘CAPACITY AND ENERGY RECOVERY RATES

It is recognized that the refuse delivered to a mass
burning facility for acceptance test purposes may not have
the .same composition as the reference processible waste
and that throughput capacity and energy recovery are
dependent upon the refuse composition, particularly its
moisture content and heating value.

For example, the processing of lower Btu content than
that of the reference waste will allow higher throughput
rates but result in lower energy yield and may, therefore,
appear to demonstrate higher throughput but lower per
ton energy yields than that which would have been ob-
tained had the plant been tested with reference processi-

ble waste. Similarly, if the waste furnished for acceptance
testing purposes has a higher Btu content than that of the
reference waste, the demonstrated throughput capacity
may be less than that which would have been obtained
with reference processible waste but the per ton energy
yield would be higher.

It is further recognized that it is difficult and eco-

‘nomically unfeasible to obtain an accurate measurement

of the heating value of the waste through sampling of the
waste being processed during-the acceptance test and im-
possible after it has been incinerated. It is therefore pro-
posed that the combustion system be used as a calori-
meter, following in general the principles for determining

- efﬁcwncy and capacity described in the ASME Power Test

Code 4.1 for steam generating units (1964, reaffirmed
1979) and the ASME Performance Test Code 33 for large
incinerators (1978). The abbreviated effciency test (PTC
33a-1980, Appendix to ASME PTC 33) may be used to
determine efficiency by the heat balance method.

“The concept is to measure all the known inputs: fuel
(waste) in-pounds, combustion air flow and temperature,
feedwater temperature and flow, and cooling water (to

" ash extractor) flow and temperature; and to measure all

the outputs: steam flow, temperature and pressure, blow-
down flow and temperature, ash quantity, temperature
and carbon contents, and skin temperature (to calculate
radiation).

We also measure flue gas temperature and flow so we
know everything going in and coming out.

The flue gas is further analyzed to measure oxygen,
carbon dioxide, water and sulphur and these figures are
used to back into a waste analysis. Btu content is calcu-
lated from this analysis and compared with output to fig-
ure furnace/boiler efficiency. Given this calculated effi-
ciency and, assuming that the efficiency obtained during
the test, after appropriate corrections, would be the same
as that which would have been obtained using reference
processible waste, the throughput capacity and energy
outputs observed in the test will be adjusted to reflect
the difference between the calculated heating value of the
test fuel and the assumed heating value of the reference
processible waste.

SPECIFIC TEST PROCEDURES
INCINERATOR CAPACITY TEST

The purpose of this test is to demonstrate the ability of
the boiler plant to handle and burn the guaranteed through-
put of specified solid waste while staying within the limits

" of the specified normal operating grate temperatures and
whilé meeting the guaranteed degree of burnout. This test
should also give an indication regarding the reliability of
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the equipment and, therefore, each line should be run at
full load for at least 7 days, after stabilization, without in-

terruption. In the event of a breakdown, the test should -

be repeated. All equipment should operate during the test
at its normal mode and capacity, and the maintenance
force and supplies should be those proposed to be availa-
ble during normal operation of the plant — all to demon-
strate the availability of the plant under normal operating
conditions.

The facility should be operated for a 7 day period, at
~ the maximum rated capacity and process at least six times
_ (85 percent) the rated daily tons of processible waste.
~ During the 7 day test period, the total residue from the

combustion process should be measured and sampled. The

composition of the residue should be determined by hour-
ly- samples taken during the 72 hr period when the Facili-
ty is processing a total of three times the daily rated tons
of processible waste. '

The residue sampling should be submitted to the in-
dependent engineer for analysis by an independent labora-

tory prior to the conclusion of the acceptance tests. Asa .

minimum, the residue should ‘be analyzed for moisture
content, combustible matter and putrescible matter in
accordance with PTC 33. )

The facility shall not have been deemed to have passed
the throughput capacity test, even though the tonnage
processed meets the capacity requirements stated above,
if the percentage of combustible and putrescible matter in
the total residue exceeds the guaranteed percentages of

“combustible and putrescible matter.
If the results are not as guaranteed, the Contractor and
Customer will likely not be able to agree that the waste
" processed was identical to the “'standard” waste used for
contract purposes. Twenty samples will likely result in
twenty different results. And, of course, there is no way
to sample the waste after it has been incinerated, which
would normally be when a controversy would arise. A
reasonable alternative is what we are proposing.

‘The heat balance method of determining efficiency as
described herein ‘may be used to calculate the heat value
of the waste fired during the test period. If the facility
does not meet the throughput capacity test, the demon-

" strated throughput capacity will be adjusted by the in-
verse ratio of the heat value of the waste actually proc-

essed to the heat value of the reference waste usually as- -

_sumed to be 4500 Btu/lb HHV.

If this adjustment results in a throughput capacity
meeting the guarantee, the facility will have been deemed
to have passed the throughput capacity test. If the heat
value of the waste fired is determined to have been below
3800 Btu/lb HHV, the waste supplied shall be considered
as not representative of processible waste and the test will
then be repeated at the customer’s expense.

ENERGY RECOVERY TEST

The energy recovery test will consist of a test of the

- steam raising rate and a test of the electric generation rate,

if applicable. The test of the steam raising rate will estab-
lish whether the combustion process produces the guaran-
teed quantity of steam. The test of the electric generation
rate will then determine whether the overall performance
of the faéility meets the guarantees as to energy recovery.

Steam Raising Rate

The purpose of this portion of the energy recovery test
is to determine whether the facility meets the guaranteed
steam raising ‘rate, when processing solid waste, having
the heating value of the reference solid waste, at a rate

_ equal to the guaranteed daily throughput capacity under

normal operating conditions as to boiler blowdown, exit
gas temperatures and excess air ratio.

The test shall be conducted in accordance with the test
codes referenced above, as modified herein, for the de-
termination of heat outputs, credits and losses and the cal-
culation of efficiency and fuel heating value by the heat
balance method. For the purpose of determining the effi-
ciency, steam output shall be measured at the superheater
outlet and hot flue gases shall be measured at the inlet to
the stack.

The test shall extend over an 8 hr test period. Pertinent
test data shall be recorded at appropriate intervals, in ac-
cordance with the test code and shall include the follow-
ing — all of which are relatively easy to measure with a
high degree of accyracy:

o Processible waste feed rate (weight) and moisture

« Boiler outlet steam rate, temperature and pressure

o Feedwater rate and temperatures

o Desuperheater water rate, temperature and pressure
(as applicable) '

¢ Boiler drum pressure

~» Flue gas rate and temperature at the stack inlet

e CO,, O,, SO, and H,0 in the flue gas at the stack
inlet by various EPA methods

» ‘Residue and fly ash quantities, temperature and un-
burned carbon and sulfur content

¢ Barometric pressure

¢ Combustion air flow and temperatures

+ Ambient wet/dry bulb temperatures

¢ Residue quench water quantity and temperature

» Moisture in residue (after quench)

 In-house steam consumption

» Steam quality — percent moisture or PPM

o Boiler blowdown rate and temperature
* Furnace boiler skin temperature and area
~ Test measurements should be taken from installed
plant instruments which have been previously calibrated
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TABLE 1 STEAMING RATE

Assumed Waste Composition

20%
Carbon 26.6
Hydrogen 3.4
Sulphur 0.2
Oxygen 25.4
Nitrogen 0.2
Moisture 20.0
Ash 24.2
High Heat Value 4502
Gas Temperature 1742
ExcCess Air 1.3882
O,-Stoichiometric 0.6925
TOotal Air 7.1445
0.9614
cé 0.9320
H, . 0.5273
_ 5.4925
FZue Gas 7.9132
Exhaust Temperature 374o F.
Steam Temperature 750 F.
Steam Pressure 6000psi

Make-Up Water Temperature 250  F.
Steaming Rate, lb.steam/
lb.waste 2.31

% Moisture

4494 BTU/1b. (2500 KCAL/
1742° F. (950° c.) KG
1.2503
0.6870 1b./1b.
6.6775 1b./1b.
0.8589 1b./1b.
'0.7875 1b./1b.
0.6585 1b./1b.
5.1337 1b./1b.
7.4386_1b./1b.
3747 F. (190° c.)
750° F. (400° c.)
600 _psi (41 ATA)
250° F. (121° c.)

2.22

and agreed accurate by the independent engineer. Special
portable instrumentation may also be used where required
and agreed upon.

Utilizing the test data and measurements from the test,
calculations will be made in accordance with the ASME
test codes as modified herein, for the determination of
boiler heat losses, heat outputs and heat credits (Fig. 2
and Table 2).

METHOD OF DETERMINING SOLID WASTE HIGH
HEATING VALUE

With the information accurately obtained during the
performance test, the high heating value of the solid waste
can be calculated. In order to simplify the method of cal-
culation and the test procedure, the ultimate analysis of
the waste will be assumed to consist of only the major
components:

222

¢ Carbon — Carbon content of the waste is calculated
from the percentage of carbon dioxide in the flue gas and
the percentage of carbon in the residue.

+ Sulfur — Sulfur content of the waste is calculated
from the percentage of sulfur dioxide in the flue gas and
the percentage of sulfur in the ash.

» Hydrogen - Hydrogen is determined from the
amount of moisture in the flue gas taking into account
the moisture in the waste, combustion air and ash quench
vapor.

o Nitrogen — Nitrogen is an assumed value agreed
upon before the test. The nitrogen content of the refuse
is very small and will have very little effect on the high
heating value of the waste.

¢ Moisture — Moisture content is determined from
samples taken during the performance tests.

e Ash — Ash content is determined from the total
residue produced during the test less the moisture, sulfur
and carbon contained in the ash.



TABLE 2 REFUSE-FIRED BOILER ENERGY BALANCE

Item

Heat Loss ' BTU/LBR

0l.

02.

03.

04.

05.
06.

07.

c8.

09.

010.

BTUX10% /DAY

Heat loss due to dry gas. Dry flue gas 569.2
LB/LB, x specific heat x (exit gas temp.
- ambilent air tsmp.)06.79l LB/LBRAx .254

Btu/Lb.°F. (400°F-70°F.).

Heat loss due to moisture in fuel = (En- 252.6
thalpy of vapor at 1.0 PSIA @ exit gas
temp. - enthalpy of liquid @ ambient air

‘temp.) x moisture in the fuel LB/LB

(.2119 LB/LB_ x (1240 Btu/LB-48 BtuJLB).

Heat loss due to H,O from comb. of H, = 362.6
9 x hydrogen in fuel LB/LBL (Enthalp§ of

vapor - enthalpy of liquid) 9 x .0338 x
(1240-48).

Heat loss due to combustibles in residue 197.2
Carbon in residue x 14.500 Btu/LB
.0136 x 14.500 Btu/LB.

Heat loss due to radiation (ABMA Chart). 45.0
Unaccounted for losses. 55.0

Heat loss in residue. Dry residue in- 33.4
cluding unburned carbon x (specific heat

of residue) x (residue temp. leaving

furnace - residue temp. after quench)

.2730 LB/LBy x .25 Btu/LB F. x (700°F-210°F.).

Heat loss due to moisture in residue. 5.7
Moisture content of residue x (temp. @

residue leaving quench - temp. of water

entering quench)

15/100 (.2730 LB/LBg) (210°F.-70°F.) x 1 Btu/LB°F.

Heat loss due to moisture in air. Total 12.1
dry air required based on fuel rate x
moisture in air x specific heat of air x

_exit gas temp.-inlet air temp.) (0.5583 LB/

LB, ¥ .013_LB /LB_, x 0.429 BTU/LB°F.

(4B0° p-70°F)vwater

ir
Heat loss due to quench vapor. (Heat 9.3
loss in dry residue< latent heat of vapor

@ atmospheric pressure) x (enthalpy of

vapor entering boiler-enthalpy of vapor
entering furnace. (33.44 Btu/LB<970.4

Btu/LB) x (1240 Btu/LB-970.4 Btu/LB).
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TABLE 2 REFUSE-FIRED BOILER ENERGY BALANCE (CONT'D.)

Item Heat LOSS BTU/LB_. BTUX10°/DAY

011.

Il.

12.

I3

I4.

sl.

r 3y

Heat loss due to blowdown. Estimated 106.5 32
steam production x specific heat of
steam @ ‘150 PSIG sat. x blowdown rate.
2.8 LB/LBRx 1396 Btu/LBS x 3%

1648.6 494.6
Heat Input
Fuel heat input. HHV of refuse. 4500 1350
Dry air heat input. Total dfy air re- 59.81 17.9

quired based on fuel rate x specific
heat of air x (ambient airotemp. - 32°F.)
6.5583 LB/LB; x .24 Btu/LB°F. x (70°F.-32°F.).

Heat input due to moisture in air. Mois- 1.6 .5
ture in air x specific geat of water vapor

(ambient air temp. - 327F.). g.5583 LB/LBR

x .813 LBg/%Ba'r x .489 Btu/LB” F.

(70°F. - ¥2°F21%

Enthalpy of feedwatgr entering boiler 628.7 188.6
(Feedwater temp.-32"F.) x specific heat
of wgter'x lbs. of watér/%b. of refuse.

(250°F.-32°F.) x 1 Btu/LB°F x 2.884 LI /LB,

5190.1 1557.0

Steam Production
Heat absorbed in steam. 3541.5 1062.4
ftems I1 + I2 + I3 +I4)-(Items 1 + 2
+ 3+ 4 +5+ 6+ 7+ 8+ 9+ 10+ 11)
- (4500 + 59.81 + 1.6 + 628.7) - (569.2 +
252.6 + 362.6 + 197.2 + 45.0 + 55.0 + 33.4
+ 5.7 + 12,1 + 9.3 + 106.5).
5190.11 - 1648.6.

LBg/LBp
Steaming Rate. Item Sl.< enthalpy of lbs. 2.82

Steam @ 150 PSIG 465° F. 3529,45 1254,
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMINATION

DATA FROM PERFORMANCE TEST

Flue Gas
coz

HZO

0,

502
Flow
Temp.

Ash
Weight
C
S'
Temp.

Mois.

Combustion Air

"Flow
Temp.
Refuse
Weight

Moisture

11.19% by wt.
8.90% " "
11.55% " "

0.20% " "

155,675 1lbs./hr.

400° F.

5,515 1lbs./hr.

5.0% by wt.

. l% " "
210° F.

15% by wt.

140,067 lbs.

70° F.

20,200 1lbs.
27,74% by wt.

Ash Cooling Water

Temp.

Flow

70° F.

$57 1bs./hr.
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMINATION (CONTINUED)

DETERMINATiON OF ULTIMATE ANALYSIS OF REFUSE

Item ’ Lbs./Lb. Refuse

1 Carbon Content

% CO, Flue Gas X Lb./Hr. Flue Gas X Lb.,,/CO2
Lbs. Refuse | |

+ % C X Lb.

Ash Ash Dry
Lbs. Refuse
.1179 X 155,675 X .2732 + .08 X 4687 .2472
20,200 20,200
2 Hydrogen Content

HZO from H2 Comb. = HZOFlue Gas ~

HyOpefuse ~ H2° ash vapor = ¥2° comb.nir

$ H,O .. X Lb._.
Lbs.

Hy0F1ue Gas

' Refuse

= .0890 X 155.675 = .6859

20,200

Comb.Air
Lb‘Refuse

= 140,067 X .013 = ,090

20,200
Cooling Water Flow ~ % Mois.in Ash X Lb.,

Lb. Refuse Lb.
957 ~ .15 X 5155 = ,007
20,200 20,200

= Lb., /Lb
.277%

= Lb.

HZOComb.Air. h

X Lb'qu/Lb'As

H20Ash Vap.
Refuse

H20Refuse *Refuse
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMINATION (CONTINUED)

DETERMINATION OF ULTIMATE ANALYSIS OF REFUSE CONT'D.

Item Lbs./Lb. Refuse
2 HZO from H, Comb. = .6859 - .090 - .007 - .2774
= ,3115
Convert to Lb. H per Lb.Refuse
H = Lb. H,0 X Lb.H/Lb.Hzo
= .3115 X .1188 .03484
3 Sulfur Content
% SO2 X Lb'PC X thS/Lb.502 + % S; 1 X Lb.Ash
Lb‘Refuse Lb'Refuse
.002 X 155,675 X .5 + .0024 X 4682 .0011
20,200 20,200
4 Moisture Content .2774
5 . Nitrogen Content (Est. Value) .0060
6 Ash Content
= Residue - HyOp.ryge™ Cash ~ Sash
= 55J5 - .15 X 5515 - .05 X 5515 =-
20,200 20,200 20,200
.001 X 5515
20,200 .21817
7 Oxygen Content

1.00 - (Items) + 2 + 3 + 4 + 5 + 6) =

1.00 - (.2472 + .03483 + .0011 + .2774 +
.0060 + .2183) = .21529

1.000
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMINATION (CONTINUED)

DETERMINATION OF HIGH HEATING VALUE

OF SOLID WASTE BY BOJE FORMULA

Weight Fraction Btu/Lb. HHV
1 C .2472 14,976 3702
2 H .03484 49,374 1720
3 s .0011 4,500 s
4 Moisture .2774 -
5 N .0060 2,700 16
6 Ash . .21817 - -
7 o) .21529 - 4,644 - 1000

4443 Btu/Lb.
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e Oxygen — Oxygen content is taken as the remain-
ing component 'of the refuse after all values have been
calculated. '

Neglecting the other minor components in the waste
will result in a relatively small error in the high heatmg
value calculation.

"After the calculated analysis of the solid waste is de-
termined, the heating value can be calculated using the
BOJE formula.

This method of determination of heating values makes
a2 number of assumptions and the results are contmgent
upon good testing methods.

The results reflect an accurate representation of the
solid waste during the test period without the elaborate

‘sampling and testing methods needed to do an accurate

and representative chemical analysis of this waste.

SUMMARY

Calculating efficiency of municipal waste mass burn-

‘ing eri‘e;gy recovery systems by measuring the output of

the system and basically using the furnace as a calori-
meter seems to be reasonable and more accurate than
trying to determine the precise composmon of refuse by
sorting and analysis.

e AN AR e R R R T W Y

LI ar g 40Ty

All measurements are practical, timely and appropri-
ate to the fuel actually used. Calculations are mathe-
matically accurate and scientifically correct. This method

~actually answers more questions and leaves less to chance

than any previously suggested procedure. More improve-
ments will likely be found, but this seems to be a good
place to start.

ACKNOWLEDGMENTS

1982 National Waste Processmg Conference Proceed-
ings, various papers.

REFERENCES

{1] Steam/It's Generation and Use, The Babcock & Wilcox
Company, 1978.

[2] Handbook of Solid Waste Management, David Gordon
Wilson, 1977.

[3] Steam Generating Units — Power Test Codes, ASME PTC
4.1,1964.

[4] Industrial Guide for Air Pollution Control, EPA Hand-
book.

[5] Predicting & Testing Incinerator-Boiler Efficiency. A Pro-
posed Short Form Method in Line with the ASME Test Code
PTC-33, Georg Stabenow, 1980.

[6] Large Incinerators, ASME, PTC 33-1978.

Key Words: Calorific value ¢ Efficiency « Energy « Fur-
nace « Performance « Steam « Testing

229



e o W,’"'“"’

[l o T prgae-ni g et

© TSR e e Cm e .’“"“"":‘*Attac]w'lm_‘e' 49--_];F'B-,~--:.—\_-.—=_" TN - e R _—-

4

Appendjx F. Quality Assurance Procedures

Procedure 1. Qua1ity Assurance Requirements for Gas Coptinuous Emission

Monitoring Systems Used for Compliance Determination

1. Applicability and Principle

1.1 Applicability. Procedure 1 is used to eva]uaté the effectiveness

of quélity control (QC) and quality assurance QA) procedures and the

quality of data produced by any continuous emission monitoring system
(CEMS) that is used for determining compliance with the emission stahdards
on a continuous basis as specified in tnhe applicable regulation. The CEMS
may 1n¢1ude poliutant (e.g., SO2 and NOy) and diluent (e.g., U2 or CO2)
monitors. |

This procedure specifies the minimum QA requirements necessary for the
control and assessment of the quality of CEMS data submitted to the
Environmental Protection Agency (EPA). Source owners and operators
responsible for one or more CEMS's used for compliance monitoring must meet -
these minimum requirements and are encouraged to develop and implement a
more extensive QA program or to continue such programs where they already
exist.

Data collected as a result of QA and QC measures required in this
pfocedure are to be submitted to the Agency. These data are to be used by
both the Agency and the CEMS operator in assessing the effectiveness of the
CEMS QC and QA procedures in the maintenance of acceptab{g.EEMS operation
and valid emission data. | T

Appendix F, Procedure 1 is applicable : (6 months

after thé promulgation date). The first CEMS accuracy assessment shall be _
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a relative accuracy test audit (RATA) (see Section 5) and shall be

completed by _ B (9 months after the promulgation date) or the

date of the initial performance test required hy the applicable regulation,
whichever is later.’

1.2 Principle. The QA procedures consist of two distinct and equaily
important functions. One function is thé assessment of the quality of the
CEMS data by estimating precision and,accuracj. The other function is the
control and imﬁ}ovemeht of the'quality of the CEMS data by implementing QC
bo]ities-and corrective actions. These two funciions form a control loop:
When the assessment function indicétes that the data quality is inadequate,
the control effort must pe increased until the data quality is acceptable.
In order to provide uniformity in the assessment and reporting of data
quality, this procedure explicitly specifies the assessment methods for
response drift and accuracy. The methods are based on procedures included
in the applicable performance specifications (PS's) in Appendix B of 4U CFR
Part 60. Procedure 1 also requires the analysis of the EPA audit samples
concurrent with certain reference method (RM) analyses as specified in the
applicable RM's.

Because the control and corrective action function encompasses a
variety of policies, specifications, standards, and corrective measures,
this-prncedure'treatS'Qc requirements in general terms to allow éach source
owner or operator to develop a QC system that is most effective and
pfficient for the circumstances.

2. Definitions.

2.1 Continuous Emission Monitoring System. The total equipment

required for the determination of a gas concentration or emission rate.
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Z;Z- Diluent Gas. A major gaseous constituent in a éaseods
pollutant mixture. "For combustion sources, CO2 and 0y are the major
gaseous constiteents of interest.

2.3 Span Value. The upper limit of a gas concentration measurement
range-that is specified for affected source categories in the applicable
subpart of tne regulation.

2.4 Zero, Low-Level, and High-Level Values. The CEMS reSponee'values'

related to the source specific span value. Determination of zero,

zlow-1eve], and hign-level values is defined in the appropriate PS in

Appendix B of this part.

2.5 Calibration Drift (CD). The difference in the CEMS output
reading from a reference value after a period of operation during which no
unscheduled maintenance, repair or adjustment took place. The reference
value may be supplied by a cylinder gas, gas cell, or optical filter
and need not pe certified,

2.6 Relative Accuracy {RA). The absolute mean difference between the
gas concentration or emission rate determined by the CEMS and the value
determined by the RM's plus the 2.5 percent error contfidence coefficient of
2 series of tests divided by the mean of the RM tests or the applicable
emission limit.

3. QC Requirements.,

Each squrce‘owner or operator must develop and implement a QC program.

As 2 minimum, each QC program must® include written procedures wh1ch should

~—-.——._

describe 1n detail, complete, step-by-step procedures and Operations for

each of the following activities:

22



L L O TY T TR T

1. Calibration of CEMS.

2. CD determination and adjustment of CEMS. |
3. Preventive maintenaﬁte of CEMS (includfng spare parts inventory).

4, Data recording.'ﬁalcu]ations, and reporting.

- 5. Accuracy audit procedures including sampling and analysis metnods.

-6. Program of corrective action for malfunctioning CEMS.

"As des;ribéd in Section 5.2; whenever excessive inaccuracies occur
for tyo consecutive quarters, the-éourcé owner or operator must revise the
currenf written procedures or modify or replace the CEMS to correct the
deficiency causing the excessive inaccuracies.

| These written procedures must be kept on record and available for
inspection by the enforcement agency.

4, CD Assessment.

4.1 CD'Requifement. As described in 40 CFR Part 60.13(d), source
owners and operators of CEMS must check, record, and quantify the CD at two
concentration values at least once daily in accordance with the method
prescribed by the manufahturer. The CEMS calibration must, as a minimum,
be adjusted whenever the daily zero (or low-level) CD or the daily
nhigh-level CD exceeds two times the limits of the applicable PS's in
Appendix B of tqis.regu]ation.

4.2 Recording Requirement for Automatic CD Adjusting Monitors.
Monitors that automatica]]y adjust the data to the corrected calibration

values, e.g., microprocessor control, must be programmed to record the

ek P TN -

unadjusted concentration measured in the CD prior to resétting the

calibration or record the amount of adjustment.
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4;3 Criteria for Excessive CD. If either the zero (6? Iow-léveI) of
high-level_CD result exceeds twice the applfcable drift specification in
Appendix ﬁ'for five, consecutive, 24-hour périods. the CEMS is
out-of—control.l If either ﬁhe zero (or low-level) or high-level CD result
exceeds four times the applicable drift specification in Appendix B during
any CD check, the CEMS is out-of-control. If the CEMS is out-of-control,
take necessary corrective action. Following corrective actibn, rebeat the
CD checks. |

4.3.1 0Out-0f-Control Period Definition. The beginniny of the
out-of-control-pefiod is the time corresponding to the completion of the
daily CD check immediately preceding the completion of the daify CD check
that results in the excessive CD (e.g., the ena of the fifth consecutive,
24-hour period with a CD in excess of two tihes the allowable limit when
the sixth} cﬁnsecutive daily CD is also in excess of two times the
allowable 1imit; or the time corresponding to the daily CD check preceding
the daily CD check with a CD in excess of four times the allowable limit).
The end of the out-of-control period is the time corresponding to the
completion of the daily CD check immediately preceding the daily CD ﬁheck
that results in the CD's at both the zero (or low-level) and high-level
measurement points are within the corresponding allowable CD limit (i.e.,
efther two times or four times the allowable limit in Appendix B).

4,3.2 CEMS Data Status During Out-Of-Control Period. During the
period the CEMS is out-of-control, the CEMS data may not be used in
calculating emission compliance nor be counted towards méetihgﬁ;ﬁn{a;m.déta-

availability as required and described in the applicable subpart [e.g.,
§60.47a(f)].
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4.4 Data Recording and Reporting. As required in Sgction 60.7(d) of
this régu]ation. all measuremehts from the CEMS must be retained on file by
the source owner for at 1ea;t 2 years, However, emission data obtained on
each successivé day whi]e.the CEMS is out-of-control may not be included as
part of the minimum daily data fequirement of the applicable subpart

{e.g., §60.47a(f)] nor-be used in the calculation of reported emissions for

‘"that period.

5. D;taAAccuracy Assessment.

5.1 Auditing Requirements. Each CEMS must be audited at least once
each calendar quarter. Successive quarterly audits shall occur no closer.
than 2 months. The audits shall be conducted as follows:

5.1.1 Relative Accuracy Test Audit. The RATA must be conducted at
least once every four calendar quarters. Conduct the RATA as described for
the RA test procedure in the applicable PS in Appendix B (e.g., PS 2 for
S02 «nd NOy). In addition, analyze the appropriate performance audit
samples received from EPA as described in the applicable sampling methods
{(e.g., Methods 6 and 7).

5.1.2 Cylinder Gas Audit (CGA). If applicable, a CGA may be
conducted in three of four calendar quarters, but in no more than three
quarters in succession,

To conduct a CGA: (1) Challenge the CEMS (both pollutant and diluent
portions of the CEMS, if applicable) with an audit gas of known

concentration at two points within the following ranges:

T e ppens .ean
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fAuHit range

Audit Diluent monitors for --
point Pollutant monitors ({0 09
1 20 to 30% of span value 5 to 8% by 4 to 6% by
volume, volume,
2 50 to 6U% of span value 10 to 14% by 8 to 12% by
volume. volume,

the three responses in determining accuracy.

‘Challenge the CEMS three times at each audit point, and use the average of

Use a separate audit gas cylinder for audit points 1 and 2. Do not

dilute gas from the audit cylinder when challenging the CEMS.

The monitor should be challenged at each audit point for a sufficient

period of time to assure adsorption-desorption of the CEMS sample transport

surfaces has stabilized.

(2) Operate each monitor in its normal sampling mode, i.e., pass the

audit gas through all filters, scrubbers, conditioners, and other monitor

components used during normal sampling, and as much of the sampling prooe

as is pyactical. At a minimum, the audit gas should be introduced at the

connection between the probe and the sample line.

(3) Use audit gases that have been certified by comparison to

National Bureau of Standards (NBS) gaseous Standard Reference Materials

(SRM's) or NBS/EPA approved gas manufacturer's Certified Reference

Materials (CRM's) (See Citation 1) fo]]owihg EPA Traceability Protocol No. 1

(See Citation 2). As an alternative to Protocol No. 1 audit: gases, CRM's

may be used directly as audit gases. A list of gas manufacturers that have

prepared approved CRM's is available from EPA at the address shown
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in Citation 1. Procedures for preparafion of CRM's are described in
Citation 1.. Procedures for preparation of EPA Traceability Protocol 1
materials are described in Citation.z. | |

The difference between the actual concentration of the audit gas and
the concentration indicated by the monitor 1s used to assess the accuracy
of the CEMS. _

5.1.3 Relative Aécﬁraqy Audit. 'The RAA may be conducted tnree.of
four calendar ;uarters, but iﬁ'no moré than three quarters in succession.
To éonduct a RAA, follow the'brocedure described in the applicable PS in
Appendix B for the relative accuracy test, except that only three sets of
measurement data are required. Analyses of EPA performance audit samples
are also required. |

The relative difference petween the mean of the RM values and the mean
of the CEMS responses will be used to assess the accuracy of the CEMS data.

5.1.4 Other Alternative Audits. Other alternative audit procedures
may be used as approved by the Administrator for three of four calendar
quarters. One RATA {s required at least once every four calendar quarters.

5.2 Criteria for Excessive Inaccuracy. If the RA, using the RATA,
exceeds 20 percent or 10 percent of the applicable standard, whichever is
gfeater, the CEMS is out-of-control. For SOz emission standards between
130 and 86.ng/J-(0.30 and 0.20 1b/million Btu), use 15 percent of the
applicable standard; below 86 ng/J (0.20 1b/million Btu), use 2V percent of

emission standard. If the inaccuracy exceeds +15 percent using the CGA or

® e e cpene P,

the RAA, dr,'for the RAA, 7.5 percent of the applicable standard, whichever
is greater, the CEMS {is out-of-control. If the CEMS is out-of-control,

take necessary corrective action to eliminate the problem. Following
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corrective action, the source owner or operator must audit the CEMS

accuracy with a RATA, CGA, or RAA to determine whether the CEMS is
operating properly. A RATA must always-be used following an out-of-control
period reSu]ting from a RATA. The audit following corrective action does
not require analysis of EPA performance audit samples. If accuracy audit
results show the CEMS to be out-of-control, the CEMS operator shall report
both the audit results showing the CEMS to be out-of-control and the
results of the.audit following correctjve action showing the CEMS to be
opérating within specifications. |

5.2.1 OQut-0f-Control Period Definition, The beginning of the
out-of-control period is the time corresponding to the completion of the
sampling for the RATA, RAA, or-CGA. The end of the out-of-control period
is the time corresponding to the completion of the sampling of the
subsequent successful audit. .

5.2.2 CEMS Data Status During Out-0f-Control Period. During the
period the monitor is out-of-control, the CEMS data méy not be used in
calculating emission compliance nor be counted towards meeting minimum data
availability as required and described in the applicable subpart [e.g.,
§60.47a(f) 1.

| 5.3 Criteria for Acceptable QC Procedure. Repeated excessive
inaccuracies 1ndi;ates the QC procedures are inadequate or that the CEMS is
incapable of providing quality data. Therefore, whenever excessive

inaccuracies occur for two consecutive quarters, the source owner or

TP mem . ..

operator must revise the QC procedures (see Section 3) or modify or replace

the CEMS.
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6. Calculations for CEMS Data Accuracy

6.1 RATA RA Calculation. Follow the equations described in Section 8
of Appendix B, PS 2 to calculate the RA for the RATA. The RATA must be
calculated in units of thé applicable emission standard; e.g., ng/J;

6.2 RAA Accuracy Calculation. Use'Equation 1-1 to ca]cu}ate the
accuracy for_the RAA. The RAA is calculated in units of the applicable
_standard. | B

6.3 CGA Accuracy Calculation, Use Equation 1-1 to calculate the
accuracy for the CGA. 'Each component of the CEMS must meet the séceptaDIe

accuracy requirement,

aem-C 00 Eq. 1-1

where:

A = Accuraﬁy'of the CEMS percent.

Cm = Average CEMS response during audit in units of applicable

standard or appropriate concent}ation.

Ca = Average audit value (CGA certified value or three-run average
for RAA) in units of applicable standard or appropriatev
concentration.

6.4 Example Accuracy Calculations. Example calculations for the

RATA, RAA, and CGA are avajlable in Citation Number 3.

7. Reporting Requirements.

At the reporting interval specified in the applicable regulation,
report for each CEMS the accuracy results from Section 6 and- the: CD---

assessment results from Section 4. Report the drift and accuracy
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information as 2 Data Assessment Report (DAR), and include one copy bf this

DAR for each quarterly audit with the report of emissions required under

the applicable subparts of this part,

As a minimum, the DAR must contain the following information:

1.
2.
3.
4.

Source owner or operator name and address.
Identification and location of monitors 1n the CEMS.
Manufacturer_and model number of each monitor in the CEMS,

Assessment of CEMS data éccuracy and date of assessment as

determined by a RATA, RAA, or CGA described in Section 5 including the RA

for the RATA, the A for the RAA or CGA, the RM results, the cylinder gases

certified values, the CEMS responses, and the calculations results as

defined'in Section 6. If the accuracy audit results show the CEMS to be

out-of—con;rol, the CEMS operator shall report both the audit results

showing the CEMS to be out-of-control and the results of the audit

following corrective action showing the CEMS to be operating within

specifications.

5.

Results from EPA performance audit samples described in Section 5

and the applicable RM's.

6.

Summary of all corrective actions taken when CEMS was determined

out-of-control, as described in Sections 4 and 5.

An example of a DAR format is shown in Figure 1.
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" Figure 1. EXAMPLE FORMAT FOR DATA ASSESSMENT REPORT

Period ending:date - ) ' L " Year

Company namel

Plant name Source unft no.

CEMS manufacturer - o ~ Model no.

CEMS serial no.  CEMS type (e.g., in situ)

'CEMS sampling location (e.g., control device 6utlet) '

"CEMS span values as per the applicable fégulation, S0, ' ppm,

02 percent, NOy ' ppm, CO2 percent

1. Accuracy assessment results (Complete A, B, or C below for each CEMS or for
each pollutant and diluent analyzer, as applicable,) If the quarterly audit
results show the CEMS to be out-of-control, report the results of both the
quarterly audit and fhe audit following Eorrective action showing the CEMS

to be operating properly.

A. Relafive accuracy test audit (RATA) for (e.g., SU2 in ng/Jd).
1. Date of audit .
2. Reference methods (RM's) used ' (e.g., Methods 3-and 6). _
3. Average RM value ' (e.g., ng/J, mg/dsm3, or percent volume).
4. Average CEMS value .
5. Absolute value of mean difference |d| .
6. Confidence coefficient |CC| .
7. Pefcent relative accuracy (RA) ---percent..--
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Figure 1. EXAMPLE FORMAT FOR DATA ASSESSMENT REPORT

(Continued)
8. EPA performance audit results: -
a. Audit Tot numbef 1) (2)
b. Audit sample number 1) (2)
c. Results (mg/dsm3) (1) (2)
d.. Actual value (mg/d$m3)* (1) . (2)
e. Peréentage difference* (1) (2)
B. Cylinder gas audit (CGA) for | (e.g;. SO0z in ppm).
1. Date of audit | .
Audit Audit
point 1 point 2
2. Cylinder DOT/ID number
3. Date of certification
4. Type of certification (e.g., EPA
protocol 1 or CRM),
S. Certified audit value (e.g., ppm).
6. CEMS response value (e.g., ppm).
7. Percentage difference percent.
C. Relative accuracy audit (RAA) for (e.g., SO2 in ng/Jd).
1.. Date of audit - .
2. Reference methods (RM's) used (e.g., Methods 3 and 6).
3. Average RM value (e.g., ng/Jd). o
4. Average CEMS value . T
5. Percentage difference percent,

* To be completed by the Agency.

33



(Continued)

6. EPA'performance audit results:

g ~ Figure 1. EXAMPLE FORMAT FOR DATA ASSESSMENT REPORT

a. Audit Tot number 1) (2)
b. Audit sample number (1) (2)
€. Results (mg/dsm3)* (1) (2)
d. Actual valﬁe (mg/dsm3)* (1) (2)
e. Percentage diffefencé* - (1) (2)

D. Corrective action for excessive inaccuracy.

T 1. Out-of-control periods.
a. Date(s) ' -
b. Number of days .

2. Corrective action taken

3. Results of audit following corrective action.
or C above, as applicable.)
11. Calibration drift assessment. '
A. DOut-of-control periods.

1, Date(s)v .

2. Number of days .

B. Corrective action taken

TP e——— e

(Use format of A, B,
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I. INTRODUCTION

Pursuant to Section 403.505, Florlda Statutes, South Broward Resource
Recovery Project, Inc. (County), applied to the Florida Department of
Environmental Regulation (DER) in April 1985 for certification of a steam

-electric generating, solid waste energy recovery facility at a site near

the intersection of the U.S. Route 441 and State Road 84 in Broward County,
Florida. After a thorough review by DER, including public hearings, the
Florida Power Plant Siting Board issued a site certification to the County.
At the time of the county's application, , FDER believed that such a site

“certification constituted a legal prevention of significant deterioration

(PSD) permit under Chapter 17-2.500 of the Florida air pollution regulations
which had been approved by the U. S. Environmental Protection Agency (EPA) on
December 22, 1983. .In the summer of 1985, EPA became aware that the Florida
Electrical Power Plant Siting Act (PPSA), under which the site certification
was issued, restricts the authority of the State of Florida to implement any
regulation (i.e., PSD Regulations) pertaining to power plants other than
those in the Act. Consequently, EPA determined that the Florida PSD regula-
tions were superseded by the PPSA, and that the PPSA could not legally be
approved by EPA as part of the State Implementation Plan (SIP) since it did

not comply with EPA PSD regulations both procedurally and substantively.

Thus, EPA concluded that the proposed South Broward County Resource Recovery
Facility (RRF) could not be issued a valid PSD permit by FDER. Nor could the
PPSA certification substitute for a valid PSD permit. EPA subsequently
remanded PSD authority for sources subject to the PPSA while delegating
respon51b111ty for the technical and administrative portions of the PSD
review to the FDER. The following final determination and permit constitute
EPA's final action as well as the culmination of those activities delegated
to the FDER by EPA.

The applicant plans to construct a 2250 tons per day (TPD) solid waste-
to-energy facility to be located near the intersection of the U.S. Route 441
and State Road 84 in Broward County, Florida. Municipal solid waste (MSW)
will be cambusted to produce steam for power generation. The present plans
are to construct three 750 TPD MSW incinerators. An ultimate maximum capacity
of 3300 TPD is anticipated in the future which will require the addition of a
fourth incinerator. The Broward County Resource Recovery Office will need to
submit an application to construct the fourth unit at a future date. The
applicant requests that each unit be permitted at 115% of its rated capacity.
At 115% capacity, each of the three energy recovery units will have an approxi-
mate heat input of 323.6 million Btu per hour based on a heat content of 4500
Btu/1lb for MSW. Each incinerator will be allowed to operate 8760 hours per
year. The yearly tonnage of the various air pollutants emitted were calculated
on this basis. :



II. RULE APPLICABILITY

- The proposed site of the South Broward County RRF is located within a
nonattainment area for ozone. This designation requires that all proposed
- new sources which would emit greater than 100 tons per year (TPY) of volatile
‘organic compound (VOC) be subject to nonattainment review. As the proposed
incineration fac111ty is projected to emit less than 100 TPY of VOC, the
proposed source is not subject to a nonattainment review.

The source is subject to the regulations for PSD of air quality under 40 CFR

' 52.21 regarding the assessment of source emissions in attaimment or unclassi-

fied areas. Since this source is within the category of stationary sources
-listed under the PSD regulations which specifies the threshold of emissions
for PSD applicability as 100 TPY or greater of any regulated pollutant, the
‘source must provide a Best Available Control Technology (BACT) determination,
an ambient air quality analysis, a source impact analysis and an additional
 impact analysis (soils, vegetation, visibility) for each pollutant emitted in
significant amounts. These include: particulate matter (PM), sulfur dioxide
(S07) , carbon monoxide (CO), nitrogen oxides (Nok), lead (Pb), mercury (Hg),
fluorides (as hydrogen fluorlde, HF), and sulfuric acid mist. In addition to
the above, a Class I area impact analysis is required because the source is
to be located within 100 kilometers of the Everglades National Park.

New Source Performance Standards (NSPS) for incinerators under 40 CFR 60,
subpart E, and Standards of Performance for Industrial-Commercial-Institutional
Steam Generating under 40 CFR 60, subpart Db, apply to each unit within the
proposed facility. These NSPS set emission standards for a broad category of
sources and limit the maximum amounts of PM and NOy which may be emitted fram
any facility subject to these regulations.



III. PSD APPLICABILITY DETERMINATION

Title 40 Code of Federal Regulations, ‘Section 52.21 requires that each
-pollutant subject to PSD review must be controlled by BACT. Nine pollutants
are subject to BACT. The BACT emission limits proposed are summarized as
follows:

Pollutant - BACT EMISSION LIMITS

Particulate Matter 0.015 gr/dscf, corrected to 12% COj

Sulfur Dioxide 0.140 lbs/mmBtu or 65% removal (not to exceed
0.310 1lb/mmBtu)

Nitrogen (xides 0.560 1b/mmBtu

Carbon Monoxide 0.090 1b/mmBtu

Lead 0.00150 1lb/mmBtu

Mercury 7.50 x 10—4 1b/mmBtu

Beryllium 9.30 x 10~7 1b/mmBtu

Fluorides 0.0040 1b/mmBtu

Sulfuric Acid Mist 90% removal (not to exceed 4.70 x 10~3 1lb/mmBtu)

These emissicn limitations are based on the determination that BACT is control
of acid gas emissions and a high degree of particulate emissions reduction.

Based upon these air pollutant emission limits, the calculated total
annual tonnage of regulated air pollutants emitted from the units to the
atmosphere is listed as follows:

Maximum Annual PSD Significant
Emissions Emissions Rate
Pollutant (tons/year) (tons/year)
Particulate (PM) le4 25
Sulfur Dioxide (S07) 1318 ’ 40
Nitrogen Dioxide (NO) 2381 40
Carbon Monoxide (CO) 383 _ 100
Lead (Pb) 6.4 0.6
Mercury (Hg) 3.2 0.1
Beryllium (Be) ' 0.0040 0.0004
Fluorides (F) 17 3
Sulfuric Acid Mist (H2SO4) 20 7
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IV. BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION (BACT)

A. Particulate Matter

New Source performance standards for incinerators limit particulate emis-
sions fram these units to 0.08 grains per dry standard cubic foot (gr/dscf)
based on a 12% flue gas concentration of carbon dioxide. NSPS for industrial-
cammercial-institutional steam generating units limit particulate emissions
fram these units to 0.10 lb/mmBtu or approximately 0.05 gr/dscf. However,
BACT clearinghouse reports incinerators emission limits to be from 0.01 to
0.03 gr/dscft.

In making the BACT determination, an emissions limit was selected to
ensure that hazardous yet unregulated pollutants are controlled in accordance
with the North County, California, incinerator PSD remand. The control of
dioxins, furans, and other condensible organics is hypothesized to occur due
to their condensation and adsorption on particulate matter. As the collective
surface area of fine particulate matter is greater than that of larger particles
per mass unit and fine partlculate matter consists of a significant portion
of the total particulate matter, control equipment should be selected which
ensures a high degree of control tor fine particulates. EPA has agreed that
the use of an electrostatic precipitator (ESP) can provide this high degree
of control and the limit which was determined to be BACT is 0.015 gr/dscf.
This results in an approximate increase in ESP annualized costs of $134,000
per year over the originally proposed emission limit of 0.03 gr/dscf, or a
cost of $1,035 per ton of additional particulate removed. However, the appli-
cant may install either an ESP or baghouse to meet this limitation.

Energy impacts are considered to be insignificantly affected by the
increase in removal efficiency, and envirommental benefit due to decreased
emissions of unregulated hazardous pollutants is not assessable at this time.

B. Sulfur Dioxide

The emissions of sulfur dioxide tram municipal solid waste incinerators
depend on three factors. These factors are: the sulfur content of the waste,
the conversion of organic and inorganic sulfur compounds to sulfur dioxide,
and the retention of the sulfur dioxide in the ash. This final determination
assumes that all combined sulfur is converted and none is retained in the
ash. :

The applicant has reported the sulfur content of the waste to be 0.19 wt$
maximum and 0.12 wt% average. This results in SO, emission rates of 7.6 to
4.8 1b/ton of MSW fired, or, at 4500 Btu/lb, 0.840 to 0.530 lb/mmBtu, respec-
tively. Taking into account the selection of acid gas control devices
(explained under acid gas BACT), the resultant emissions of sulfur dioxide
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should be reduced by at least 65%. The emissions limit stipulated as BACT in
~ the permit is 0.140 lb/mmBtu or a 65% reduction of sulfur dioxide emissions,
not to exceed 0.310 lb/mmBtu. This limit was based on the emissions limits
"at other facilities and the variability of fuel sulfur content. Econamic and
envirormental considerations are included under the acid gas BACT section.

C. Acid Gases

. Acid gases consist primarily of sulfuric acid mist, hydrogen fluoride,

- and the unregulated pollutant hydrogen chloride. BACT for acid gas control

- was selected based on the North County remand which allows the consideration
of unregulated pollutants in the assessment of BACT for regulated pollutants.

' The selection of 90% acid gas control includes the reduction of hydrogen
c¢hloride emissions in the econamic analysis and the apparent reduction of
condensible unregulated organic emissions (i.e., dioxins, furans) and heavy
metals, due to the gas cooling effects of the acid gas control system proposed,
in the environmmental benefit analysis.

Sulfuric acid mist is generated as a result of the oxidation of sulfur
dioxide to sulfur trioxide in the flue gas. Cambination of sulfur trioxide
‘and water results in the formation of sulfuric acid mists. The uncontrolled
emissions of this pollutant are estimated to be as high as 200 TPY. BACT of
90% control of these emissions results in an emissions reduction of 180 TPY.

Hydrogen fluoride is created through the combustion of waste materials
containing fluorine. ‘Although the reported emissions of hydrogen fluoride
vary greatly at existing facilities, the emissions have been reported to be
as high as 0.02 1b/mmBtu. However, the applicant predicts an uncontrolled
emission rate of 0.04 lb/mmBtu or 170 TPY at this facility. A 90% control
efficiency for this pollutant results in the control of 153 TPY based on the
agreed emission rate of 0.004 lb/mmBtu and is considered BACT.

The formation of hydrogen chloride emissions is due primarily to the
combustion of plastics containing chlorine. It is assumed that the plastic
content of municipal solid waste is 4.2 wt%, of which 11.2 wt% is PVC resin
in plastics. Using the weight percent of chlorine in PVC (45.3 wt%), the
expected uncontrolled emissions from this facility are 0.47 lb/mmBtu or 2013
tons per year. Acid gas control will provide control of 90% of these emissions
of hydrogen chloride or 1993 TPY. '

In assessing the economic impacts, 240 TPY of sulfur dioxide, 180 TPY
of sulfuric acid mist, 153 TPY of hydrogen fluoride, and 1994 TPY of hydrogen
chloride were used in determining the cost effectiveness of acid gas control.
EPA studies have estimated that the cost of acid gas control for this facility
to be approximately 3 million dollars in annualized costs. This results in a
cost of $1169 per ton of total pollutants (listed above) and is considered
reasonable. .
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The environmental benefits due to application of acid gas control are
the reduction of the flue gas temperature for the condensation of dioxins,

-furans, pyrenes, biphenyls, and mercury which may then be removed by a high

efficiency particulate control device. - Even though the formation of the toxic
organic campounds may be primarily due to the design and operation of the
cambustion device} studies show that the use of acid gas control and high
efficiency particulate removal equipment is capable of achieving a 99+%

- reduction of the campounds formed. No acceptable levels of exposure to these

campounds have been established by EPA and EPA is therefore obligated to
ensure the public a minimal exposure to them.

D. Nitrogen Oxides

During combustion of municipal solid waste, NOy is formed in high temper-

ature zones in and around the furnace flame by the oxidation of atmospheric

nitrogen and nitrogen in the waste. The two primary variables that affect
the formation of NOy are the cambustion temperatures and the concentration of

‘oxygen. Techniques such as the method of fuel firing, correct distribution

of cambustion air between overfire and underfire air, exhaust gas recirculation,
and decreased heat release rates have been used to reduce NOy emission. A

few add-on control techniques such as catalytic reduction with ammonia and

thermal de-Noy are still experimental and not considered to be demonstrated
technology for the proposed project. State-of-the-art control of the cambustion
variables will be used to limit NOy emissions at 0.54 lb/mmBtu. This level of
control is judged to represent BACT.

NSPS for industrial-commercial-institutional steam generating units
regulates nitrogen oxide emissions for this facility if auxiliary fuels exceed
10% of the fuel input. Pemmit limits have been stipulated to ensure that
auxiliary fuel input at each of the units will be less than 10%.

E. Carbon Monoxide

Incamplete combustion causes the emissions of solid carbon particles (e.g.,
smoke or soot) unburned and/or partially oxidized hydrocarbons and carbon
monoxide, as well as resulting in the loss of heat energy. The applicant
proposes that good equipment design and operation are BACT for carbon monox-
ide. Based on technical information relating good combustion practices and
BACT determinations fram other states, a limit of 0.090 1b/mmBtu is judged to
represent BACT for carbon monoxide emissions.



F. Lead

With respect to lead emissions, two conditions are needed to achieve
high removal efficiencies of metallic campounds emitted at refuse burning
facilities: (1) operation of particulate matter control equipment at
temperatures below 500°F, and (2) con51stently efficient removal of sub-
micron fly ash particles, The max imum temperature of the incinerator cam—
bustion gases at the inlet to the particulate control device is estimated
to be below 300°F. At this temperature the particulate control equipment
would be capable of removing the lead emissions fram the flue gas stream.

The emission limit judged to be reasonable for lead is based on test
results at similar facilities and the degree of emission control that will
bé provided by the control equipment which has been determined to be BACT for
this facility. .In accordance with data contained in the California Air
Resources Board (CARB) report on resource recovery facilities, the highest
uncontrolled lead emission rate from refuse-fired incinerators tested is
"0.037 lbs/mmBtu. Based on a heating value of 4500 Btu per pound of refuse
~and the control efficiency reported for lead emissions using the required
BACT (scrubber and particulate control of 0.015 gr/dscf, corrected to 12%
COy), an emission limitation of 0.00150 lb/mmBtu is judged to be BACT.

G. Mercury

BACT is determined to be or 7.50 x 104 lb/mmBtu. This level of mercury
emissions is judged to be reasonable based on test data fram similar facilities
and the degree of control that will be provided by the acid gas and particulate
control equipment.

H. Beryllium

The uncontrolled emission of beryllium, accordlng to the California
report, when firing MSW is estimated to be 6.2 x 10-6 1b/mmBtu. Uncontrolled
beryllium emissions would be approximately 11 grams per 24 hours or 0.01 TPY.
The operating temperature of the particulate matter emission control device
will be below 300°F. Operation at this temperature will pramote adsorption/
condensation of beryllium oxides, present in the flue gas stream, onto avail-
able fly ash particulates for subsequent removal by the particulate control
device. The annual beryllium emissions are estimated to be 0.004 TPY. This
amount of beryllium emitted is considered to have a negligible impact on the
envirorment. The emission limit of 9.3 x 10-7 lb/mmBtu is judged to be BACT.



‘'Vo  AIR QUALITY ANALYSIS

The air quality impact of the proposed facility has been analyzed.
Atmospheric dispersion modellng has been campleted and used in conjunction
‘with an analysis of existing air quallty data to determine maximum ground-
level ambient concentrations of the criteria pollutants subject to BACT.
Based on these analyses, EPA has reasonable assurance that the proposed solid
waste recovery facility in South Broward County, subject to the BACT emission
limitations, will not cause or contribute to a violation of any PSD increment
or ambient air quality standard.

A. Modeling Methodology

, The EPA-approved Industrial Source Camplex Short-Term (ISCST) dispersion
model was used in the air quality impact analysis. This model determines
ground-level concentrations of gaseous and solid pollutants emitted into

the atmosphere by point, area, and volume sources. The model incorporates
elements for plume rise, transport by the wind, gaussian dispersion, and
pollutant removal mechanisms such as deposition or transformation. The ISCST
model also allows for the separation of sources, building wake downwash, and
various other input and output features. Both screening and refined analyses
were completed u51ng this model, the source parameters in Table V-1 and
emission rates in Table V-2.
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Table V-1

Broward County Resource Recovery Facility
Source Parameters

Stack Exit Exit Stack

© UTM - E UM - N Height  Temp. Velocity Diameter
Source (1) (km) (km) (m) (K) (m/s) (m)
Unit 1 579.6 2883.3 59.4 381 18.0 (2) 2.29
Unit 2 579.6 2883.3 59.4 381 18.0 (2) 2.29
Unit 3 579.6 2883.3 59.4 381 18.0 (2) 2.29

(1) Three 750 TPD incinerators, each with a flue to a cammon stack. For
modeling purposes the common stack was given a stack diameter of 5.03 meters
and an exit velocity of 11.2 m/s, providing for a minimum flow rate.

(2) Estimated by using a flow rate of 157,000 ACFM for each unit and calculated
using given diameters.
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Table V-2
Broward County Resource Recovery Facility
Maximum Emission Rates (1)

Pollutant (1b/ton) (1b/hr) (ton/yr)
PM 0.34 37.5 164
507 2.8 (2) 302.9 - 1318
NO, ~ 5.04 544 2381
co 0.81 87.4 383
Pb 0.00135 1.46 6.4
F 0.023 3.88 _ 17.0
Be 8.4x106 0.0009 0.0040
Hg 0.00675 0.73 3.2
HySO4 (3) - | - 20

(1)
(2)

(3)

Based on facility capacity of 2588 TPD of MSW and emission limits.

Based on a maximum emission rate of 0.31 lbﬁnnBtu at 65% removal
efficiency.

90% removal (not to exceed 4.7x10~3 lbs/mmBtu).
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Five years of sequential hourly meteorological data were used in the
modeling analyses. Both the surface and the upper air data used were National
Weather Service data collected at Miami, Florida, during the period 1970-
1974. Since five years of data were used, the highest, second-high, short-
term predicted concentrations are compared with the appropriate short-term
ambient standard or PSD increment. -The highest predicted concentration were
‘used for camparison with long-term standards (annual).

The initial set of screening model runs determined the highest, second-
high concentrations, .over a polar coordinate receptor grid with 36 radials,
.10 degrees apart, and 10 downwind distances from 0.3 km to 4.3 km. Concen-

. trations are predicted for the initial capacity of the facility. Additional

refined modeling was campleted for those days having the highest, second high
concentrations using a refined receptor grid of several radials, two degrees
apart and at seven distances, 100 meters apart, centered on the location of the
previously determined highest, second-high value. 1In all of these runs, only
‘the proposed RRF was modeled. .

All of the modeling was completed using the SO, emission rate of the pro-
posed facility.. The impacts of the other emitted pollutants were determined
by ratioing the emission rates to the SO; emission rate and multiplying by
the SO, impact. Total ambient air ‘quality impacts were based on the modeled
impacts plus the monitored "background” concentrations.

The impact of the proposed facility on the Everglades National Park
Class I area was also evaluated. Modeling was completed placing receptors
along the edge of the Class I area using five years of meteorological data.
"The 17 receptor locations were spaced two kilometers apart along the northeast
boundary of the park.

B. Analysis of Existing Air Quality

Preconstruction ambient air quality monitoring is required for all pollu-~
tants subject to PSD review. In general, one year of quality assured data
using EPA reference, or the equivalent monitor, must be submitted. Sometimes
less than one year of data, but not less than four months, may be accepted
when EPA approval is given. An exemption to the monitoring requirement can
be obtained if the maximum air quality impact, as determined through air
quality modeling, is less than a pollutant-specific de minimus concentration.
In addition, if current monitoring data already exist and these data are
representative of the proposed source area, then these data may be used at
the discretion of the reviewing authority.
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The predicted maximum air quality impacts of the proposed facility for
those pollutants subject to PSD review are given in Table V-3. The monitoring
de minimus level for each pollutant is also listed. Sulfuric acid mist and
arsenic are not listed because there is no de minimus level for either of
these pollutants. All pollutants have maximum predicted impacts below their
respective de minimus values. Therfore, specific preconstruction monitoring
is not required for any pollutant. ‘ :

Table V-4 lists the measured ambient concentratibns of all pollutants
being currently monitored within 10 kilameters of the proposed facility.

‘These values are used to estimate current background .levels.
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Table V-3

Broward County Resource Recovery Facility
- Maximum Air Quality Impacts of the RRF
‘For Camparison to the De minimus Ambient Levels

Pollutant and Predicted Impact De minimus Ambient
Averaging Time : (ug/m3) Impact Level (ug/m3)
SOy (24-hour) 6.2 | 13

PM (24-hour) : 0.8 10

NO2 (Annual) 1.4 14

CO (8-hour) (1) 11.8 575 :

Pb (24-hour) 0.03 0.1 (quarterly)
F~ (24-hour) 0.081 0.25

Be (24-hour) 0.00002 0.0005

Hg (24-hour) 0.015 0.25

(1) Based on an assumed maximum of 200 ppm, 8~hour average emissions rate.
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Table V-4
Broward County Resource Recovery Facility

Monitoring Data Within 10 km of the RRF

-Iocation with Respect

to the Proposed Facility- Concentration 1984
Direction Distance “Annual  24-hour 8-hour 1l-hour
Site (degrees) (km) Pollutant  (ug/m3) (ug/m3) (mg/m3) (mg/m3)

0420002 3° 2.0 co 10 17
0910002 296° 3.8 PM 33 64

NOy 28

SOy 3 4
1260004 -~ 55° - 6.8 PM 41 72

NOy 29

. S0y 4 28

1840001 158° 6.9 PM 39 70

Pb

(quarterly) 0.2

3530001 216° 7.3 NOy 30

SOy 3 6
1260003 27° 7.6 PM 59 93

NOp 42

SOy 3 4

Co 7 11

Pb

(quarterly) 0.9

1840002 150° 8.6 CcO 6 10

3640002 334° - 9.4 M 31 59
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C. PSD Increment Analysis

The proposed Broward County RRF is to be located in a Class II area.
This area is designated as an attaimment area for both SO, and PM. A
PSD increment analysis is therefore requ1red to show compliance with the
Class II increments.

The PSD increments represent the amount that new sources in the area may
increase ambient ground-level concentrations of SO, and PM. At no time,
however, can the increased loading of these pollutants cause or contribute to
a violation of the ambient air quality standards.

All SO, and PM emission increases from sources constructed or modified
after the baseline date (December 1977) will consume PSD increment. In
addition, all SO, and PM emission increases associated with construction or
modification of major sources which occurred after January 6, 1975, will
consume increment. The proposed Broward County RRF is the only significant
source in the area which will consume PSD increment for either SO, or PM.

Atmospheric dispersion modeling, as previously described, was performed
to quantify the amount of PSD increment consumed. The results of this modeling
are summarized in Table V-5. The results indicate that the concentration
increases are within the allowable amounts.

. A Class I area increment analysis is required because of the proposed
facility is located within 100 kilometers (57 km) of the Everglades National
Park, a designated Class I area. Although the distance to the Class I area
is greater than 50 kilometers (the distance to which the models are generally
considered valid), the applicant used the model to estimate the impact on
this area. The results indicate a less than significant impact.

D. AADS Analysis

Given exiéting air quality in the area of the proposed facility, emissions
from the new facility are not expected to cause or contribute to a violation
of an AAQS. Table V-6 shows the results of the AAQS analysis.

The results showed that, with the exception of SO; and lead, the maximum
impacts of the other criteria pollutants were less than the significant impact
levels defined in 40 CFR 52.21. As such, no further modeling analysis was
campleted for PM, NOy, and CO. For SOp, additional modeling was performed
which included the interaction of surrounding sources of SO;. For lead, there
is no significant impact level defined in the regulation. However, no further
modeling of lead was completed because the predominate sources of ambient lead
in the area are mobile sources.
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Table V-5

Broward County Resource Recovery Facility
Camparison of New Source Impacts with PSD Increments

Predicted Predicted
PSD Class II Increased Percent PSD Class 1 Increased
Pollutant and Increment Concentration Increment Increment Concentration
Averaging Time (ug/m3) (ug/m3) Consumed (ug/m3) (ug/m3)
507
3-~hour 512 26 5 25 4
24-hour 91 6 7 5 1
Annual 20 <1 <5 2 <1
m .
24-hour 37 <1 <3 10 <1

Annual 19 <1 <L5 5 LK1
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Table V-6

Broward County Resource Recovery Facility
Comparison of Total Impact with the AAQS

Max imum
Impact
Pollutant and Project
Averaging Time (ug/m3)
S02
3-hour 26
24-hour 6
Annual <1 (4)
PM
24-hour <1 (4)
Annual <<1 (4)
NOy
Annual 1.4 (4)
co
1-hour 64 (4)
8-hour 12 (4)
Pb
3-months <0.1

Max imum
Impact (1) Existing
All Sources Background (2)
(ug/m3) (ug/m3)
625 63 (3)
216 28
- 4
- 93
- 59
- 42
- 17,000
- 101000
- 009

Max imum
Total

National
Ambient Air

Impact ©~ Quality Stan-—

(ug/m3)

dard (ug/m3)

688
244

1300
260
60

150
60

100

40,000
10,000

1.5

(1) Maximum impact includes the FPL Port Everglades and Fort Lauderdale power plants.

(2) Existing background is estimated using the highest monitored concentrations in the
area near the proposed facility.

(3) The 3-hour background is estimated by multiplying the 24-hour background by 2.25.

(4) Less than significant, no further analysis completed. For CO, analysis based on
400 ppm, maximum, l-hour and assumed 200 ppm, maximum, 8-hour average emissions

rate.
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} The total impact on ambient air is obtained by adding a "background" con-
centration to the maximum modeled concentration. This "background" concentra-
tion takes into account all sources of the particular pollutant in question
that were not explicitly modeled. A conservative estimate of these "background"
concentrations was made by using the highest monitored concentration for each .
pollutant as listed in Table V-4. This is a conservative estimate because
sources used in the modeling may have contributed to the monitored value.

Based on this analysis, EPA has resonable assurance that no AAQS will be
exceeded as a result of the operation of the proposed new resource recovery
facility. . '
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VI. ADDITIONAL IMPACTS ANALYSIS

A. Impacts on Soils and Vegetation

The maximum ground-level concentrations predicted to occur as a result
of emissions fram the proposed project in conjunction with all other sources,
including background concentrations, will be at or below all applicable
AAQS including the secondary standards designed to protect public welfare-
related values. As such, these pollutants are not expected to have a harmful
impact on soils and vegetation.

A summary of the types and quantities of soils and vegetation in and
around the proposed RRF site area and in the Everglades National Park can be
found in the Site Certification Application. The applicant has also compared
‘predicted maximum impacts with known adverse impact levels for both criteria
and noncriteria pollutants. No adverse impacts are expected.

B. Impact on Visibility

A level I visibility screening analysis was performed to detemmine if
any impact may occur in the Class I area. The analysis showed that there was
no potential for an adverse impact on visibility in this area.

C. Growth-Related Air Quality Impacts

The proposed facility is not expected to significantly change employment,
population, housing, or commercial/industrial development in the area to the
extent that a significant air quality impact will result.

D. GEP Stack Height Determination

Good Engineering Practice (GEP) Stack height is defined as the greater
of: (1) 65 meters or (2) the maximum nearby building height plus 1.5 times
the building height or width, whichever is less. For the proposed project,
a single common stack, housing the individual flues for each incinerator,
will be 59.4 meters high. This is below the allowed GEP stack height of 65
meters.

E. . Noncriteria Pollutants

The proposed facility emits in significant amounts (as defined in the
PSD regulations): fluorides, sulfuric acid mist, beryllium, mercury, and
arsenic. All of these pollutants are regulated, but there is no ambient air
quality standards or PSD increments set for any of them. For three of these
pollutants--fluorides, beryllium, and mercury-—a de minimus ambient impact
level has been defined. Exceedance of these levels, usually determined by
dispersion modeling, is used to determine if ambient monitoring is necessary. -
The results of this modeling for these pollutants is listed in Table V-3.
For each of these three pollutants, the predicted impact is less than their
respective de minimus impact level.
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F. Unregulated Pollutants

Two additional pollutants are often brought up in the context of resource
recovery facilities.. These are hydrogen chloride (HCl) and dioxins (2, 3, 7,
8-TCDD). Neither is currently regulated within the PSD regulations. Hydrogen
chloride is regulated nationally for other type sources but not specifically
for resource recovery.facilities. Same states do regulate both of these

substances. Both of these substances may became regulated either nationally
or by the State in the future. The recommended control equipment necessary
for the facility to meet the BACT emissions limitations for the regulated
pollutants will also control HCl and dioxins.
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VII. FINAL PERMIT

PART I. - Specific Conditions
1. Emission Limitations
a. Stack emissions from each unit shall not exceed the following:
Particulate: 0.0150 gr/dscf dry volume corrected to 12% COp.

Sulfur Dioxide: (1) 0.140 lb/mmBtu heat input and 60 ppm (3-hr rolling
average, dry volume, corrected to 12% COp); or

(2) 65% reduction of uncontrolled SOz emissions.*
In no case shall the SO, emissions exceed 0.310
‘1b/rmBtu heat input and 124 ppm (3-hr rolling
‘average, dry volume, corrected to 12% COp).

The 124 ppm limit above shall be modified to

- reflect a new emission limit (in ppm) fram
the control device at 65% control efficiency.

. W1th1n 18 months of start-up of operation,

" ‘the County shall submit compliance tests that
will be used to determine the new SO, emission
lifmit (in ppm) The limit will be determined
by observed average emission rate (x) from
the submitted campliance tests and will be
statistically analyzed using the one tailed
student T test (t g5 = (x - u)/ /M/s) at the
95% confidence level to derive a mean emission
rate (u), where s is the standard deviation of
observed values n. The final operating SO;
emission limit (in ppm) shall be this mean
emission rate (u). This value shall be re-
stricted to no more than 124 ppm or less than
60 ppm (3-hr rolling average, dry volume,
corrected to 12% COj).

Nitrogen Oxides: .560 1b/mmBtu heat input and 350 ppm (3-hr

rolling average, dry volume, corrected to 12%
coz) .
Carbon Monoxide: - .090 'lb/mthu heat input; 400 ppm (1-hr rolling

average, dry volume, corrected to 12% COp); and
88 ppm (4-day rolling average, dry volume,
corrected to 12% COy).

Lead: .00150 lb/mnBtu
Fluorides: .0040 1lb/mmBtu
Beryllium: 9.30 x 107 lb/mmBtu
Mercury: 7.50 x 10~4 1b/mmBtu

* Uncontrolled SO, emissions will be measured at the inlet to the acid gas
control device.
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Visible Emissions: OQOpacity of stack emissions shall not be greater
than 15% opac1ty. Excess opacity resulting from startup or shut-
down shall be permltted providing. (1) best operational practices to
minimize em1551ons are adhered to and (2) the duration of excess
opacity shall be minimized but in no case exceed two hours in any
24~hour period unless specifically authorized by EPA for longer
duration.

Excess emissions which are caused entirely or in part by poor main-
tenance, poor operation, or any other equipment or process failure
which may reasonably be prevented during start-up or shutdown shall
be prohibited.

The units are subject to 40 CFR Part 60, Subpart E and Subpart Db, New

Source Performance Standards (NSPS), except that where requirements in

this permit are more restrictive, the requirements in this permit shall
apply.

There shall be no greater than 10% opacity for emissions from the refuse
bunker and the ash handling and loadout. The potential for dust genera-
tion by ash handllng activities will be mitigated by quenching the ash
prior to loading in ash transport trucks. Additionally, all portions of
the proposed facility, including the ash handling facility, which have
the potential for fugitive emissions will be enclosed. Also, those
areas which have to be open for operational purposes, (e.g., tipping
floor of the refuse bunker while trucks-are entering and leaving) will
be under negative air pressure.

Only distillate fuel oil or natural gas shall be used in startup burners.
The annual capacity factor for use of natural gas and oil, as determined
by 40 CFR 60.43b(d), shall be less than 10%. If the annual capacity
factor of natural gas is greater than 10%, then the facility shall be
subject to §60.44b.

None of the three individual municipal solid waste incinerators shall be
charged in excess of 323.6 mmBtu/hr and 863 tons per day MSW (115% rated
capacity) nor produce in excess of 192,000 lbs/hr of steam (3-hr rolllng
average) .

Campliance Tests

(1) a. Annual compliance tests for particulate matter, lead, SO5,
nitrogen oxides, CO, fluorides, mercury, and beryllium shall be
conducted in accordance with 40 CFR 60.8 (a), (b), (d), (e), and
(f).

b. Canpliance with the opacity standard for the incinerator stack
emissions in condition l.a. of this part shall be determined in
accordance with 40 CFR 60.11 (b) and (e).

c. Compliance with the emission limitation for 65% control of total
sulfur dioxide emissions shall be determined by using the test

methods in condition 1.d.(2) and sampling for SO, emissions before

and after the acid gas control device. Continuous emissions
data shall also be used to demonstrate compliance with the SOy
concentration limits in condition 1l.a. above.
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(2) The following test methods and procedures for 40 CFR Parts 60 and 61
shall be used for compliance testing:

a. Method 1 for selection of sample site and sample traverses.

b. Method 2 for determining stack gas flow rate when converting
concentrations to or from mass emission limits.

c. Method 3 for gas analysis for calculation of percent O3 and CO3.

d. Method 4 for detemining stack gas moisture content to convert
the flow rate fram actual standard cubic feet to dry standard
cwic feet for use in converting concentratlons in dry gases to
or from mass emission limits.

e. Method 5 for concentration of particulate matter and associated
moisture content. One sample shall constitute one test run.

f. Method 9 for visible determination of the opacity of emissions.

g. Method 6 for concentration of SO3. Two samples, taken at approxi-
mately 30 minute intervals, shall contitute one test run.

h. Method 7 for concentration of nitrogen oxides. Four samples,
taken at approximately 15 minute intervals, shall constitute one
test run.

i. Method 10 for determination of CO concentrations. One sample
constitutes one test run. '

j. Method 12 for determination of lead concentration and associated
moisture content. One sample constitutes one test run.

k. Method 13B for determination of fluoride concentrations and
associated moisture content. One sample shall constitute one
test run.

1. Method 101A for determination of mercury emission rate and
associated moisture content. One sample shall constitute one
test run.

m. Method 104 for determination of beryllium emission rate and
associated moisture content. One sample shall constitute one
test run. -

Compliance with emission limitations specified in lb/mmBtu in conditions

l.a. and l.c. of this part shall be determined by calculating an "F" factor

in dscf/mmBtu corrected to 12% COy using the boilers' efficiency (as determined
by the calorimeter method contained in Attachment A during acceptance testing)
and the measured steam production. Data obtained from test methods required

in condition 1.d. of this part for compliance testing shall be used for the
calculation of the "F" factor required by this condition.
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Devices shall be installed to continucusly monitor and record steam production.
These devices shall be adequately maintained and operating during all periods
of steam production.

The height of each boiler exhaust stack shall not be less than 59.4 meters
above ground level at the base of the stack.

Each incinerator boiler shall have a metal name plate affixed in a conspicuous
place on the shell showing manufacturer, model nunber, type waste, rated
capacity, and certification number.

The permittee must submit to EPA and DER, within fifteen (15) days
after it becomes available to the County, copies of technical data
pertaining to the incinerator boiler design, acid gas control equ1p~
ment design, particulate control equipment design, and the fuel mix
that will be used to evaluate compliance of the facility with the
preceeding emission limitations.

Fuel

The Resource Recovery Facility shall utilize refuse such as garbage and
trash (as defined in Chapter 17-7, FAC) but not grease, scum, grit
screenings or sewage sludge.

Air Pollution Control Equipment
The permittee shall install, continuously operate, and maintain the following
air pollution controls to minimize emissions. Controls listed shall be fully

operational upon startup of the proposed equipment.

a. Each hoiler shall be equipped with a particulate emission control device
for the control of particulates.

b. Each boiler shall be equipped with an acid gas control device designed
to remove at least 90% of the acid gases.

~Continuwus Emission Monitoring

a. Prior to the date of startup and thereafter, the County shall install,
maintain, and operate the following continucus monitoring systems
for each boiler exhaust stack:

(1) Continuous emission monitoring (CEM) systems to measure stack gas
opacity and SOz, NOy, CO, COp, and Oy concentrations for each unit.
Continuous monitors for SO shall be installed after the acid gas
control device for each unit. The systems shall meet the EPA monitor-
ing performance specifications of 40 CFR 60.13 and 40 CFR 60,

Appendix B, during initial compliance testing and annually there-
after. Additionally, CEM's shall meet the quality control require-
ments of 40 CFR 60, Appendix F (Attachment B).

(2) CEM data recorded during periods of startup, shutdown, and malfunction
shall be reported but excluded fram compliance averaging periods for
CO, NOy, and opacity.
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(3) a. CEM data recorded during periods of startup and shutdown shall be
excluded fram compliance averaging periods for SO;.

b. CEM data recorded during periods of acid gas control device mal-
functions shall be excluded from compliance averaging periods for
S0j provided that the preceeding thirty day period which ends on
the last day of the malfunction period meets an average SO; emission
limit equal to the-SOj limit specified in condition l.a. CEM data
must be available for 90% of the operating time for this exemption
to apply. A malfunction as used in this permit means any sudden
and unavoidable failure of air pollution control equipment or
process equipment or of a process to operate in a normal or usual
manner. Failures that are caused entirely or in part by poor
maintenance, careless operation, or any other preventable upset
condition or preventable equipment breakdown shall not be considered
malfunctions. .

An excess emissions report shall be submitted to EPA for every calendar
quarter. The report shall include the following:

(1) The magnitude of excess emissions computed in accordance with
‘40 CFR 60.13(h), any conversion factors used, and the date and
time of commencement and completion of each period of excess
emissions (60.7(c)(1)).

(2) Specific identification of each period of excess emissions that
occurs during startups, shutdowns, and malfunctions of the
furnace/boiler system. The nature and cause of any malfunction
(if known) and the corrective action taken or preventive measures
adopted shall also be reported (60.7(c)(2)).

(3) The date and time identifying each period during which the continuous
monitoring system was inoperative except for zero and span checks,
and the nature of the system repairs or adjustments (60.7(c)(3)).

(4) when no excess emissions have occurred or the continuous monitoring
system has not been inoperative, repaired, or adjusted, such infor—
mation shall be stated in the report (60.7(c)(4)).

(5) County shall maintain a file of all measurements, including continuous
monitoring systems performance evaluations; all continuous monitoring
systems or monitoring device calibrartion checks; adjustments and
maintenance performed on these systems or devices; and all other
information required by this pemmit recorded in a permanent form
suitable for inspection (60.7(d)).

(6) Excess emissions shall be defined as any applicable period during which
the average emissions of CO, NO,, and/or SOy, as measured by the
continuous monitoring system, exceeds the CO, NOy, and/or SO maximum
emission limit (in ppm) set for each pollutant in condition l.a. above.

Excess emissions indicated by the CEM systems shall be considered vio-
lations of the applicable opacity limit or operating emission limits
(in pm) for the purposes of this permit provided the data represents
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accurate emission levels and the CEM's do not exceed the calibration
drift (as specified in the respective performance specification tests) on
the day when initial and subsequent compliance is determined. The burden
~of proof to demonstrate that the data does not reflect accurate emission
readings shall be the responsibility of the permittee.

Reporting

a. A copy of the results of the compliance tests shall be submitted within
forty-five days of testing to the DER Bureau of Air Quality Management,
‘the DER Southeast Florida District Offlce, Broward County, and
EPA Region 1IV.

~ b. Continuwus emissions monitoring data shall be reported to the DER Southeast

District Office and EPA Region IV on a quarterly basis in accordance with
Section 17-2.710, FAC, and 40 CFR 60.7.

c. MAddresses for submitting reports are:

EPA Region IV

Chief, Air Compliance Branch

U.S. Envirommental Protection Agency
345 Courtland Street, N.E.

Atlanta, Georgia 30365

Florida Department of Envirommental Regulation (DER)

Deputy Chief, Compliance and Ambient Monitoring
Bureau of Air Quality Management
Florida Department of Envirormental
Regulation (DER)
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32301

Southeast District Office of DER

District Manager

Department of Envirormental Regulation
3301 Gun Club Road

P.O. Box 3858

West Palm Beach, Florida 33402

Broward County

Broward County Envirommental Quality
Control Board

500 Southwest 14th Court

Ft. Lawuderdale, Florida 33315
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PART II. - General Conditions

1.

The permittee shall comply with the notification and record-keeping
requirements codified at 40 CFR Part 60.7. 1In addition, the permittee shall
provide EPA with 30 days notice prior to conducting any campliance testing
required under condition 1l.a. ,

‘The permittee shall retain records of all information resulting fram

monitoring activities and information indicating operation parameters
as specified in the specific conditions of this permit for a minimum
of two (2) years fram the date of recording.

If, for any reason, the'permittee does not comply with or will not be
able to comply with the emission limitations specified in this permit,

. the permittee shall provide EPA with the following 1nformat10n in writing

within five (5) days of such condition:

(a) description of noncomplying emission(s),

(b) cause of noncompliance,

(c) anticipated time the noncompliance is expected to continue or, if
corrected, the duration of the period of noncompliance,

(d) steps taken by the permittee to reduce and eliminate the noncamplying
emission.

Failure to provide the above information when appropriate shall constitute
a violation of the terms and conditions of this permit. Submittal of the
aforementioned information does not constitute a waiver of the emission
limitations contained within this permit.

Any proposed change in the information contained in the final determina-

tion regarding facility emissions or changes in the quantity or quality of
materials processed that would result in new or increased emissions or ambient
air quality impact must be reported to EPA. If appropriate, modifications to
the permit may then be made by EPA to reflect any necessary changes in the
permit conditions. In no case are any new or increased emissions allowed

that will cause violation of the emission limitations specified herein. Any
contruction or operation of the source in material variance with the final
determination shall be considered a violation of this permit.

In the event of any changé in control of ownership of the sourcevdescribed in
the permit, the permittee shall notify the succeeding owner of the existence
of this permit and EPA of the change in control of ownership within 30 days.

The permittee shall allow representatives of the state and local environ-
mental control agency or representatives of the EPA, upon presentation of
credentials:
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-28-

to enter upon the permittee's premises, or other premises under the
control of the permittee, where an air pollutant source is located or
in which any records are required to be kept under the terms and
corditions of this permit; :

to have access to and copy at reasonable times any records required to
be kept under the terms and conditions of this permit, or the Clean
Air Act; , 4

to inspect at reasonable times any monitoring equipment or monitoring
method required in this permit;

to sample at reasonable times any emissions of pollutants; and

to perform at reasonable times an operation and maintenance inspection
of the permitted source.

The conditions of this permit are severable, and if any provision of this
permit or the application of any provisions of this permit to any circum-
stances is held invalid, the application of such provision to other circum—
stances and the remainder of this permit shall not be affected.
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VIII. PUBLIC COMMENTS/NOTICE

No public comments were received by the Florida DER during the public
camment period, except for EPA-Region IV concerns regarding acid gas and parti-
culate control. These concerns are incorporated in the final determination and
permit as changes to the preliminary determination and final permit.
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TWIN TOWERS OFFICE BUILDING
2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32399-2400

A

DALE TWACHTMANN
SECRETARY

April 28, 1987

Mr. Bruce P. Miller

Chief

Alr Programs Branch

Air Pesticides and Toxics
Management Division

345 Courtland Street

Atlanta, Georgia 30365

Dear Mr, Miller:

The Bureau of Air Quality Management has reviewed the draft
PSD permit sent by your office on April 17, 1987 for the South
Broward Resource Recovery Facility (PSD-FL-105). The Bureau does
not have any substantive comments but has noted the following:

l. 1In Section II (Rule Applicability) - on the third line
of the first paragraph, change_"surces" to sources.

2. On page 6 of Specific Conditions - reports should be
submitted to the Deputy Chief, Compliance and Ambient
Monitoring.

In addition, no comments were received by the Department
during the second public not1c1ng period other than the one sent
by EPA, Region IV,

If you have any questions regarding this letter, please
contact me at (904) 488-1344.

Sincerely,

C. H. cy, P.E.
Deputy Chief
Bureau of Air Quality

Management

CHF:BA: jw

Protecting Florida and Your Quality of Life
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AN EXAMINATION OF PROPOSED ACCEPTANCE
- TESTING METHODS

K. E. GRIGGS'
Department of the Army
U.s. Army Construction Engineering Research Laboratory
Champaign, Illinois

" ABSTRACT

This paper describes iest procedures proposed to be
used to determine the acceptancc or operational per— o

) formancc of solid waste mcmerators with heat recov-
" ery. The throu_ghput capacity of thie heat recovery
. incinerator, volume and mass reduction, environ-

mental emissions, and overall thermal efficiency are

‘used as performance indicators.

To develop the performance test, the manufacturers
of heat recovery incinerators (HRI's) were contacted

-to obtain literature descnbmg their products. The lit-
erature was réviewed to determine the characteristics

that manufacturcrs use to describe their HRI’s, and to
learn’ general operating procedures and conditions.

-The Power Test Codes of the American Society of
'Mechamcal Engineers (ASME) were reviewed to see

whether they could be used for testing HRI’s. In ad-
dition, the proposals presented at the last three Na-
tional Waste Processing Conferences were also
reviewed. Four efficiency test procedures—the input—

_output, heat-loss, modified heat-loss, and calorimeter

methods—were ldéntlﬁed from this information, along
with an alternate concept of separate combustion ef-
ficiency and thermal energy recovery testing. Rec-
ommendations are made as to what should be

INTRODUCTION

The Resource Conservation and Recovery Act of
1976 recommended the use of recovered-material de-
rived fuels to the maximum extent practical in Fed-
erally owned fossil fuel fired energy systems. To fulfill
the intent of this Act and to take advantage of possible
energy cost savings, the Army has undertaken the task

. of installing heat recovery incinerators (HRI’s) at var-
ious installations throughout the continental United

_ States. To provide planning guidance for such HRI

installations, the U.S. Army Construction Engineering
Research Laboratory (USA-CERL) has developed
several pubhcatlons [1-3]). Currently, HRI's are op-
erational at Fort Eustis, Virginia, Fort Leonard Wood,

" Missouri, Fort Rucker, Alabama, and Redstone Ar-

senal, Alabama. By 1990, it is expected that waste may
be burned at over 15 Army installations.
Unlike other large-scale equipment, such as coal- or

oil- ﬁred boilers, no standard performance test is cur-'
-rently available to assess. field performance or to use

" as an acceptance test specifically for HRI plants.

considered as the “standard™ for acceptance testing, -

based upon a user’s perspective.

-
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Within the Army, Directorates of Engineering -and

Housing (DEH's) and District Engineers need stan-
dard performance test procedures to trouble-shoot
HRI systems and to ensure that new HRI’s meet waste
throughput and efficiency specifications before the sys-
tems are accepted and turned over to the DEH for
operation.
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Manufacturers of HRI's were contacted to obtain
hterature descnbmg their incinerators. The literature
‘was reviewed to determine the characteristics - that

' ‘manufacturers use to describe their products and to .

',,leam general operatmg procedurs and conditions. The
_Amencan Society of Mechanical Engmeers (ASME) o
Power Test Codes (PTC 4.1 and PTC 33) were fe-'

: wewed to see whether they could be used for tstmg '

HRI’s. The Naval Civil Engmeenng Laboratory pro-
‘ _cedures in HRI testing were reviewed for apphcable
testmg mformatlon It was determined that the basis,
or core, of the acceptance test should be the repeated

ability to demonstrate that the unit will operate at the

‘'specified thermal efﬁcrency while simultaneously

achieving the rated throughput capacity, weight and

- ~volume reductron, steam (or other thermal) output,

- and envuonmental emissions. While thermal efficiency

_(the abrhty to release the theoretical heat energy avail-
able in a useful form) can ‘not be the sole criteria for
\acceptance, it is the best smgle indicator of the cor-

rectness of desrgn and quallty of manufacture. .

~ The Army’s. reqmrement is for an acceptance test’
developed for HRI's in the range of 20~100 TPD (18- :

* 91 tpd) of solid waste. Tests for compliance with clean
air requlrements are defined by local, State, and Fed-
eral agericies. It is intended that new HRI's meet stip-

ulated capacity, volume and wexght reduction and ':

" efficiency guarantees while operating in comphance

refuse and the variety of technologies used to bumn it,
some of which-are still developing. The simplest ac-
ceptance test would be to see if the HRI could produce

. the rated amount of steam when firing the rated
“amount of refuse and supplementary fuel (if required).

Unfortunately, this does not take into consideration
possible variations in the heat content (Btu/Ib) of the

~ waste which may allow a poorly operating unit to still

make its rated steam output (high Btu waste) or may
prohlbn a we]l operating unit from making its rated
steam output (low Btu waste) at the rated mass firing

‘rate. There seems to be a general consensus by most
' mvestlgators, in this area, that thermal efficiency is the
. best mdrcator of quahty of performance, since it takes

into conslderauon the heat content of the waste stream.
However, none of the investigators that have re-

ported at the conferences referenced above, has directly

- addressed the problem of how much the thermal ef-

ﬁcrency of the various HRI technologm may change

»_due ‘to “off desxgn" operation as a result of burning

" ‘waste of a quahty other than that specified. The main

' controversy seems to be the method (and the degree
. of effort) that should be the standard in determining
that thermal eﬂicrency Much of this controversy is

prompted by the difficulty in determining the Higher

. Heating Value (HHYV) of the waste. The various pro-

with clean air requirements. Therefore, the test pro- -
‘cedures must be conducted concurrently with envi- -

__ronmental testing,
emission standards during normal operatlon '

assuring compliance with " air

Unfortunately, no matter how rigorous an accept-

ance test is, the performance standards that the HRI

is requrred to ‘meet iust be clearly and completely' .

defined in the pro_]ect Specxﬁcatrons The test itself will

not prevent or correct problems that previous. HRI

projects have encountered. However, the test proce-
dures described in this paper will reveal the existence
of these problems. :

-

- ELEMENTS OF A GOOD ACCEPTANCE TEST

The question of an appropriate and accurate HRI
acceptance test is a matter that has been discussed in
technical papers at the three ASME National Waste
Processing Conferences in 1980, 1982, and 1984 [4-
7). The acceptance testing of an HRI is a very complex
issue due to both the variability of the quality (heat
content versus moisture and noncombustibles) of the

. posals that were made, have had the implied aim of
‘minimizing the effect of this uncertainty. Very little
effort has been made to develop automated equipment

_for iniore economic and accurate determination of the

~waste HHYV. The National Bureau of Standards (NBS)

has developed a calorimeter for “large”, kilogram size
RDF pellets. However, the methods for making this
determination are still very labor intensive and involve
the collectlon and processing of large amounts of waste
in order to achieve a reasonable accuracy.

In addition to the above, it must not be forgotten
that thermal efficiency can not be the sole criterion for

“acceptance, although it may be the central part or core

of testing. The plant must also have the capability of

. processing the design amount of waste, produce ac-
ceptable environmental emissions, discharge ash that

exhibits the desired volume and mass reductions, and
do all of this reliably. The plant must be able to do
all of these things, including demonstrating an ac-
ceptable thermal efficiency, at the same time. USA-
CERL is currently recommending that acceptance test-
ing consist of three 24 hr runs conducted within S days
in order to demonstrate reliability. With the exception .
of thermal efficiency testing, all of the above criteria
have very specific and well defined methods of being

" measured.
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THERMAL EFFICIENCY TESTING
PROCEDURES

The efficiency testing procedures described in this

" -paper can serve two purposes. First, they may be used

as the basis. of an accéptance test to establish whether
a specific system has complied with the capacrty, vol-

'ume and mass reduction, and efficiency criteria in the
_ specxﬁcatron under which it was purchased. Second,
““these tests can be used as a periodic performance eval-
" uation mdrcatmg when abnormally high inefficiencies
~_are occurring. In this instance, the test is conducted
N regularly and. the information is compared with that
from previous tests. Reduced thermal efficiency may
. also indirectly indicate the possrblllty of environmental
_ emission problems This comparison may be made be-

cause of the common procedure and data base.
To accomphsh these tasks, four thermal efficiency
tstmg procedures have been identified, along with an

o alternate concept of separate combustion eﬂiclency and
thermal eenergy recovery testing. The primary proce-

dures are the input—output, the heat-loss, the modified
heat-loss, and the calorimeter methods. Figure 1 pro-

~videsa very srmphﬁed mustranon of most of the factors
- that must be considered in utlhzmg these methods. - -
" They are discussed in detail in the prevrously refer- .
“enced papers [4-7] and are described by the following

equations:

.lnput-output method:
Thermal efficiency (%)

__ Useful Heat Output
. Heat Input

Heat-loss method:

‘Thennal efficiency (%)

Losses o
= (l Heat lnput) X100 )

Modified heat-loss metho_d:
“Thermal efficiency (%)

- ( _ Major Losses

Heat Input ) X100 @)

x 100 (1)

ouTPUT

STEAM
HOT AR
o . HOT WATER
INPUT ) INCINERATOR/ LOSSES
WASTE FUEL - .- FLUE GASES
AUX. FUEL - a CARBON IN ASH

ASH SENSIBLE HEAT
MOISTURE
RADIATION

FIG. 1 ENERGY FLOW

Calorimeter method:

Thermal efficiency (%)

- ( Useful Heat Output

100 (4
Useful Heat Output + Losses) X @

INPUT-OUTPUT

As the name input-output implies, only the energy
inputs and the useful energy outputs are measured.
"The main drsadvantage with this method is the ac-
curate determination of the heat content of the waste.

- This normally involves the collection of large amounts
o of waste and making the determination based upon
many laboratory analyses, sorting the waste into its
_components, or making a visual estimation. This
method of efficiency determination is essentially based
upon the very definition of thermal efficiency. How-
. ever, r_t will only indicate that a problem exists and
~does nothing to define the problem.

The main advantage of the input—output method is
that it is the simplest of the four. Much of the required
_mstru_mentatlon should already exist as a part of the
system’s normal operating controls. Moreover, there
is'a requirement for less data and laboratory analysis
than with the other methods; except for the modified
“heat loss method, which is also the least accurate. The
‘only method that has the potential for more accuracy
than the input-output method is the calorimeter
“method, which is also very complex.

HEAT LOSS

- The heat-loss method, which is also sometimes
(erroneously) referred to as the heat-balance method,
is less accurate than the input-output method. This
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“method involves the measurement of heat losses from
- the system, such as sens:ble and latent heat in the flue,
; gas, sensxble heat in the ‘ash, combustible material in
“the ash, radiation and convectlon from the incinerator
"and boiler surfaces, latent heat from evaporation of

ash quench water, and heat contained in boiler blow-

_ down. This method varies from the calonmeter and '
input—-output methods in that the useful energy output
is not measured, but the total heat input is measured

from an HRI can. have a large lmpact on the results,

. as noted above in the discussion of the heat loss

method .Additionally, inicomplete combustion of the
waste can result in losses as significant as the stack

_ losses as demonstrated by some of the operating in-

_ stances at Fort Knox and Fort Eustis where labels and
" other paper goods were readable after going through

the incinerator. This can be compensated for by mea-

" .suring the ash productlon rate and the carbon content -

and some smaller heat losses may be partxally estis

" mated. The accuracy of this method is variable, based

upon the number of the losses estimated and the ac-

curacy of that est:mat:on In addition, this method i is.
“also affected by the accuracy of the determination of
'the heat content of the waste, as. noted above; and the
accuracy of the determination of the moisture in the
- flue gas,. which will have a large impact upon the gas

latent heat losses. The results of a heat-loss determi-

“nation will never agree (in practice) with the results

of the input-output ‘method (based upon coal fired

" boiler experience), although the difference may be as
 little as 2%.

While the heat~loss method is more difficult and

' potentlally less accurate than the mput-output

of the ash. Unfortunately, that would make this
method almost as.complex, but still less accurate than
the mput—output method. However, this method could

be used for day-to-day comparative indications of

changes. in thermal efficiency that may require more

B detailed i mvestlgation It could also be used to monitor

the results of changes associated with the operating
crew and/or maintenance procedures.

CALORIMETER

The most ngorous method (which is used in Europe)

is to: use the HRI as a continuous calorimeter. The

method, its. advantage is that it does provide more =

useful information. For example, if an incinerator sys-
' tem is not oOperating efﬁc.ently, this method should:
'show where the excessive losses. are (e.g., unburned

carbon in the residue, high exit gas temperature, etc.).

Hence, this method is most valuable in identifying

operating and maintenance problems, and preferred by
many engineers for all types of fossil fuel fired facilities.

B

SHORT FORM (MODIFIED) HEAT LOSS

The least accurate method is the modified or “short
-form" of the heat-loss determination. This method was

proposed by Hecklinger and Grillo in 1982 [5] and
based upon earlier recommendatxons by Stabenow in

1980 [4] Although it is the least accurate, it is also
" extremely simple and quick. It is based upon the as-

sumption that the major heat loss in the system is up
the stack and normally involves taking only O, and
temperature measurements on the stack gases in ad-
dition to measuring the fuel firing rate. This is a good
assumption for oil/ gas fired boilers and is reasonable
for most of the larger coal fired boilers where efficient
combustion of the fuel is very certain and the amount
of moisture in these gases is low and well defined. With
the thermal efficiency calculation depending so heavily
on so few measurements, the highly variable and gen-
erally larger amounts of moisture in the stack gases

calorimeter method is much more complex than any

'of the other methods It involves doing a complete

mass and. energy balance around the HRI, with the

only unknown being the heat content of the waste
stream. This involves a very large number of mea-

“surements (some of which can be quite tedious, such

as heat loss to ash quench water including evaporation)
and much more instrumentation than normally found
on all but the largest HRI's. Essentially, all of the
losses assocxated with the heat-loss method, and the
energy._ output. measurements associated with the in-
put-output method must be actually made, and not

. estimated. If these measurements are made carefully

wnth accurate instrumentation, this method would pro-

' _du_ce the most accurate results, and avoid the problem

_ of determining the heat content of the waste. However,

the méasurement of the total moisture of the flue gas

" is'still a major problem at this time, since the traditional

EPA Method 5 only involves grab samples. The
amount of this moisture can be quite significant if
internal sprays are used to cool the combustion zone,

" the waste is very wet, and/or a quench, ash cooling

system is used that is not isolated from the combustion
zone. In addition, the potential improvement in ac-
curacy over the input—output method is not significant

- (0.73% [7]) based upon the size range and lack of
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sophistication of typical Army HRI plants.

Due to the complexity involved, the not yet totally
resolved question of measuring the moisture in the flue
gas, and a relatively small increase in accuracy, this



method is not considered appropriate for the size and
type of HRI plants the Army would typlcally build.

" Starved air _technology (the most common type of

.plant) spectﬁcally. is not sufﬁclently developed to war-

rant thxs Jevel of accuracy, and additional instrumen-

tation would have to be supphed (at a sngmﬁcant
additional cost) cspecxally for ‘thie testing. However,

this method would be appropnate to very large (greater - _

"-than 75 TPD/ unit) excess air/water wall plants that
.~ also rmght include electrical cogeneratton. and would
"'most likely already have all of the instrumentation

" necessary, and represent both a state of the art and a

posed test methods are based on existing ASME boiler
and incinerator test procedures. A summary compar-
ison of them may be found in Table 1. Unfortunately,
there has not yet been any field comparison of these

‘methods, and they have only been examined on a the-

" oretical basxs It is recommended that the input-output

method be used by the Army as the basis for the

_.thermal efﬁcxency portion of acceptance testing. The

A.heat-loss method should be used to isolate the areas

'of 1neﬂlc1enc1es should losses be excessive. The mod-

ified heat-loss method could be used for routine mon-

- itoring of the system. It is also recommended that the

imagnltude of investment that would warrant this level

of accuracy and effort. This type of plant would be
' typxcal of what the Army would be involved with on
A Jomt ‘basis with a local municipality.

AN ALTERNATE CONCEPT

The basis of this alternate concept is to consider. that

. Army encourage the use of the calorimeter method for

" commercial HRI installations of unit sizes larger than
.75 TPD. (generally beyond starved air size), since that

an HRI facility has two basic purposes thermal re-

" duction of the waste and €énergy recovery. These two
functions could be examined separately and testéd in-

' dependently of each other This would involve testing

method seems most appropriate for plants of that size

-and expected sophistication. The alternate concept of

separate combustion efficiency and thermal recovery
testing should be allowed as an alternative where ap-
propriate.

The procedure recommended above has been field
tested for applicability at the Redstone Arsenal, Ala-
bama, HRI. Revisions were made to the test procedure

" detailsto maximize the use of field available equipment.
- In addition, contractor-suppl:ed data from perform-

“-the boiler (separate or integral) by delivering to it the -
rated amount of hot gases at the temperature specnﬁed '

"“and measuring its thermal efﬁcxency by conventional

_methods. Thiese hot gases would be produced by con-
ventlonal fmng of gas or oil. The efficiency of the
incinerator itself would be measured only by deter-

" mining the amount of carbon in the ash as an indicator _

- of completeness of combustion at the design firing rate.

The functioning of the incinerator and the heat content -

of the waste would not be directly involved in the
determiriation of the efficiency of producing useful
thermal output. Unfortunately, incinerators are not
norma]ly supplied with start-up and auxiliary (sec-
ondary zone) bummers of sufficient size to produce the
boiler’s rated steam output with out burning any waste.
- owaver, s0ine inanufactucers of inodular starved air
systems do offer an option of a burner installed in the
heat recovery boiler, capable of full steam production,

_as a back-up, in the event the incinerator ceases to

function and steam output must be maintained. In
those cases, this separate testmg concept could be ap-
plicable.

CONCLUSIONS AND RECOMMENDATIONS

This paper has documented the investigation of a
standard performance test for Army HRI's. The pro-

'_ance and emissions tests at the Fort Leonard Wood,
MISSOUH, HRI have been reviewed to evaluate the

results of the procedure.
This paper is a condensation of a technical report
currently being prepared by the US Army Construction

“Engineering Research Laboratory. The final report will
"discuss in much greater detail, the above testing meth-

ods, data requirements, and the procedure for con-
ducting an acceptance test with consideration of field
experience. When published, this report will be avail-
able through NTIS.
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TABLE 1 COMPARISON OF METHODS

Advantages

Rocoﬁéndatlm

| | ! | comcemnas: 1
Method 1 Heat | Heat | Heat | Complexity 1 1 Disadvantages 1
! Input 1 Output | Lonaes [} ! 1 B 1
| | —-- ! 1 1 1 1
Input-Output | Yes 1 Yes ! No | 8imple | Direct ! No Indication { Use for Small
[} 1 I . [} | Indication | of Froblem Area | Units (<73 TFD)
[} 1 [} 1 [} | Waste Quality 1
! 1 ! 1 ! ! - !
Heat-lLoss | Yeas | No 1 Most 1 Maoderate | Indicates ! Some Lonses 1 Use as
1 ! ! ! { Froblems ! Estimated ! Diagrnostic
! 1 ! ! ! | Waste Duality 1 ’
1 ! ! ! 1 - | !
Modi fimed Hrat-Loss | Yeos | No ! Some { Very Simple | Simplicity | Most Losses | Use only to
(Short Form) [} ! ] ] | | Estimated { Monitor
1 1 ! 1 L { Waste Duality { Operation
! ! ! t ] 1 1
Calorimeter Method ! Aux, Fuel 1| Yes 1 A1} | Very Complex | Mpat Accurate | Complexity { Use for Large
| Waste Feed | 1 1 ' { Avolds Waste | 1 Unite (>73 TPD)
1 1 ] ] I Dualitly ! ]
1 ! ! ! ! ! )
Alternate Concept , | Fossil ! Optional | Optional | Moderate | Avoids Waste | Special | Allow for
| Fuel Only | ] 1 ! Quality | Frovision for |1 Special Casens
1 ] ) 1 I ! Aux. Burners L} .
1 1 ! ! ! ! !
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ABSTRACT

moisture, ash and chemical composition, which will-cal-
culate to different heating values. The practice in the

 US. is to use the high heat valite in calculating energy
- production, whxch further complicates the question. Qur
suggestion is to use the furnace as the calorimeter to.

determme the heating value of the waste,
This is accomplished by measuring all the known in-

Pputs: waste quantity; combustion air; feedwater and cool-

ing water; and all the known outputs: steam; blowdown;

ash; radiation and flue gas. Flue gas O,, CO,, H,0 and S

are measured and used to calculate a waste Btu content.
Efficiency is calculated by dividing the net heat in steam
hy tha calenlatad hagt \nn ut.

INTRODUCTION

One system of incineration has been proven by over
30 years of 'successful operation in Europe and, to a

limited “extent, in the U.S.: mass burning of unsorted -

waste on specially designed grate systems.

Specially designed waterwall boilers recover heat
energy from the hot flue gases in the form of steam for
district heating, process or electrical production. One of
the questions on mass burning has been determining

cexactly how much heat can be recovered from the waste.

The main problem is calculating the heating value of
municipal waste. If 20 samples are taken, it is likely that
20 different heating values will result. Every sample of

waste will have different moisture, ash and chemical com-

One of the éuestions on mass burning of municip a position, which will calculate to different heating values.
* s (-4 .

waste has been how much heat can be recovered from the -
waste. The answer must always be condmoned on the .
~ heating value of the waste. The problem is to determine -
that value. Every sample of waste will have different -

The practxce in the US. is to use the high heat value in
calculating energy production, which further complicates
the question. Two samples of waste may have similar high
heat values (Table 1) but different moisture content and
the resultant énergy production (steaming rate) will vary
significantly.

The steaming rate varies with the Btu content of the

. waste in a linear relationship over a range of about 3800

to 5200 Btu/lb kcal/kg (2100-29,000) assuming all other
factors are equal. Below 4300 and above 5200, the ratio
changes as indicated below:

HRV 3000 4300 4500 5200 6000 Btu/lb
(1667) (2400) (2500) (2900) (3333 kcal/kg)
LHV 2400 4270 5740
(1333) (1318) (3200 kcal/kg)

Steam Rate 125 220 231 267 3.20

Approximately the same amount of heat is lost through
radiation of the boiler so lower Btu fuel would have a
lower net steaming rate. Steaming rate would likewise
vary inversely with the flue gas temperature, all other
factors being equal.

Flue Gas Exhaust

Temperature: 400°F (205°C)  374°F (190°C)
Steaming Rate

(Net 1b/1bs): 222 231

_ Finally, steaming rate varies with the percent furnace
loading. Normally, mass burning furnaces will be run at
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90 to 105 percent .of rated capacity. Below 66 percent
furnace loading, the boiler efficiency falls off rapidly to

the point where it is’ not economxcally feasible to operate
~a furnace for energy récovery below 60 percent capacity.

The questxon is always asked: “What will the manufac-

. ‘turer.guarantee as a steaming rate;” The answer must al-
. ways ‘be condmoned on the composition and heanng
value of the waste. The problem then is to determine

those values. Qur suggestion is to use the furnace as the =

calonmeter to determine the heatmg -value of the waste.

, Most fumace/boxler systems - are designed for a total
heat throughput or'a maximum furnace capacxty for waste

at some -specific heating value (Btu/lb or kcal/kg) The
" throughput may increase to some des:gn overload 1f the
heating value decreases and vice versa, so the max:mum

total heat throughput is not exceeded (Fig. 1).

'PERFORMANCE GUARANTEES

Mass buming waste incinerator plants must mieet .

' specxﬁc performanice guarantees, which are only partly.

“within the dictates of the furnace/boﬂer and mostly a- -

function of the waste processed.
Common guarantees are:

- (a). waste throughput, hourly, daily or yearly (should '

- be based: on'some assumed heating value of the waste);

(b) energy production (usually expressed as a factor of
waste input (Ib steam/lb waste) and contingent on an as-
sumed composition and heat value of the waste);

{c) maximum putrescibles and combustible material

in residue (a better indication of furnace performance
than total amount of residue, which is more a function of
the waste);

(d) maximum particulate emissions and other environ-
‘mental factors.
_ We are concerned here with (a) and (b) and suggest a
method for helping the supplier and customer to agree on
how to deterinine if a system meets its guarantees.

ADJUSTMENTS TO OBSERVED THROUGHPUT
CAPACITY AND ENSRGY RECOVERY RATES

It is recognized that the refuse delivered to a mass
buming facility for acceptance test purposes may not have
the same composition as the reference processible waste
and that throughput capacity and energy recovery are
dependent upon the refuse composition, partxcularly its
moisture content and heating value.

‘For example, the processing of lower Btu content than

that of the reference waste will allow higher throughput =

rates but result in lower energy yield and may, therefore,
appear to demonstrate higher throughput but lower per
ton energy yields than that which would have been ob-
tained had the plant been tested with reference processi-

ble waste. Slmilarly, if the wéste furnished for acceptance

testing purposes has a higher Btu content than that of the

reference waste, the demonstrated throughput capacity

'may be less than that which would have been obtained

with reference processible ‘waste but the per ton energy

' ‘yleld would be higher.

“1It is further recognized that it is difficult and eco-

_nomxcally unfeasible to obtain an accurate measurement

of the heating value of the waste through sampling of the
waste being processed durmg the acceptance test and im-
possible after it has been incinerated. It is therefore pro-

“posed ‘that the combustlon system be used as a calori-

meter, following in general the principles for determining

- effi cnency and capacity described in the ASME Power Test
~ Code 4.1 for steam generating units (1964, reaffirmed
) 1979) and the ASME Performance Test Code 33 for large
“incinerators (1978) The abbreviated effciency test (PTC
'33a-1980, Appendix to ASME PTC 33) may be used to

determme efficiency by the heat balance method.

“The concept is to measure all the known inputs: fuel
(waste) in ‘pounds, combustion air flow and temperature,
feedwater temperature and flow, and cooling water (to

‘ash extractor) flow and temperature; and to measure all -

the outputs: steam flow, temperature and pressure, blow-
down flow and temperature, ash quantity, temperature
"and carbon contents, and skin temperature (to calculate
radiation).

‘We also. measure flue gas temperature and flow so we

" know everything going in and coming out.

_ The flue gas is further analyzed to measure oxygen,
carbon dioxide, water and sulphur and these figures are
used to back into a waste analysis. Btu content is calcu-

_lated from this analysis and compared with output to fig-
ure furnace/boiler efficiency. Given this calculated effi-

ciency and, assuming that the efficiency obtained during
the test, after appropriate corrections, would be the same
as that which would have been obtained using reference
processible waste, the throughput capacity and energy
outputs observed in the test will be adjusted to reflect
the difference between the calculated heating value of the
test fuel and the assumed heating value of the reference
processible waste.

SPECIFIC TEST PROCEDURES
INCINERATOR CAPACITY TEST

The purpose of this test-is to demonstrate the ability of
the boiler plant to handle and burn the guaranteed through-
put of specified solid waste while staying withinthe limits

" of the specified normal operating grate temperatures and

while meeting the guaranteed degree of burnout. This test
should also give an indication regarding the reliability of
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.the equipment and, therefore, each line should be run at
full load for at least 7 days, after stabilization, without in-
terruption. In the event of a breakdown, the test should
be Tepeated. All equipment should operate during the test

. at its normal mode and capacrty, and the maintenance .
force and supplies should be those proposed to be availa-

- ble during normal operation of the plant — all to demon-.
strate the availability of the plant under normal operatmg
conditions. .

The facility should be operated for a 7 day period, at
the maximum rated capacity and process at least six times

__f(85 percent) the rated daily tons of processible waste.

_~ During the 7 day test period, the total residue from the
‘combustron process should be measured and sampled. The
‘composition of the reésidue should be determined by hour-

ly samples taken during the 72 hr period when the Fagili-
ty is processing ‘a total of three times the daily rated tons

of processible waste.

The residue samplmg should be submitted to the in-.

' dependent engineer for analysis by an independent labora-

tory prior to the conclusion of the acceptance tests. Asa
'mrmmum the res:due should ‘be analyzed for moisture

_ content, combustible matter and putrescible matter in
“accordance with PTC 33.

) The facility shall not have been deemed to have passed

" the throughput capacity test, even though the tonnage

' processed meets the capacity requrrements stated above,

if the percentage of combustible and putrescible matter in

the total residue exceeds the guaranteed percentages of
combustible and putrescible matter.

_ If the results are not as guaranteed, the Contractor and

"Customer will likely not be able to agree that the waste

_processed was identical to the “standard” waste used for

_contract purposes. Twenty samples will likely result in

'twenty different results. And, of course, there is no way
to sample the waste after it has been incinerated, which
would normally be when a controversy would arise. A
reasonable alternative is what we are proposing.

. The heat balance method of determining efficiency as
described herein may be used to calculate the heat value
of the waste iired during the test pedod. 1f tie facility

- does not meet the throughput capacity test, the demon-

' _strated throughput capacity will be adjusted by the in-

verse ratio of the heat value of the waste actually proc-

essed to the heat value of the reference waste usually as-
sumed to be 4500 Btu/lb HHV.

If this adjustment results in a throughput capacity
meeting the guarantee, the facility will have been deemed
to have passed the throughput capacity test. If the heat
value of the waste fired is determined to have been below
3800 Btu/lb HHV, the waste supplied shall be considered
as not representative of processible waste and the test will
then be repeated at the customer’s expense.
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ENERGY RECOVERY TEST

‘The energy recovery test will consist of a test of the
steam raising rate and a test of the electric generation rate,

if applrcable The test of the steam raising rate will estab-
‘lish whether the’ combustron process produces the guaran-
teed quantity of steam The test of the electric generation
_rate will then determine whether the overall performance

of the facility meets the guarantees as to energy recovery.

Steam Raising Rate |

The purpose of this portion of the energy recovery test

is to determine whether the facility meets the guaranteed
" steam raising. ‘rate, when processing solid waste, having

the heating value of the reference solid waste, at a rate

- equal to the guaranteed daily throughput capacity under
" normal operating conditions as to boiler blowdown, exit
" gas temperatures and excess air ratio.

The test shall be conducted in accordance with the test
codes referenced ‘above, as modified herein, for the de-
termination of heat outputs, credits and losses and the cal-

_culation of efficiency ‘and fuel heating value by the heat
. balance method. For the purpose of determining the effi-

ciency, stéam output shall be measured at the superheater
outlet and hot flue gases shall be measured at the inlet to
the stack.

The test shall extend over an 8 hr test period. Pertinent
test data shall be recorded at appropriate intervals, in ac-

‘cordance with the test code and shall include the follow-

ing — all of which are relatively easy to measure with a
high degree of accuracy:
e Processible waste feed rate (weight) and moisture
» Boiler outlet steam rate, temperature and pressure
» Feedwater 1ate and temperatures
o Desuperheater water rate, temperature and pressure
(as applicable)
» Boiler drum pressure
o Flue gas rate and temperature at the stack inlet
» CO3, 03, SO; and H;0 in the flue gas at the stack
inlet by various EPA methods
s ‘Residue and fly ash quantities, temperature and un-
burned carbon and sulfur content
» Barometric pressure
¢ Combustion air flow and temperatures
.+ Ambient wet/dry bulb temperatures
* Residue quench water quantity and temperature
 Moisture in residue (after quench)
 In-house steam consumption
 Steam quality — percent moisture or PPM
 Boiler blowdown rate and temperature
. » Furnace boiler skin temperature and area
Test measurements should be taken from installed
plant instruments which have been previously calibrated
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TABLE 1 STEAMING RATE

Assumed Waste Composition

20%
Carbon 26.6
Hydrogen 3.4
Sulphur 0.2
Oxygen 25.4
Nitrogen 0.2
Moisture 20.0
Ash 24.2
High Heat Value 4502
Gas Temperature 1742
ExCess Air 1.3882
OZ-Stoichiometric 0.6925
TOotal Air 7.1445
o) 0.9614
cb 0.9320
1,0 0.5273
N 5.4925
Ffue Gas 7.9132
Exhaust Temperature 3743 F.
Steam Temperature 750" F.
Steam Pressure Sooopsi
Make-Up Water Temperature 250 F.
Steaming Rate, lb.steam/
lb.waste - 2.31

oisture

N [w
wn
P N < 4

N

N
noNno BN

ONAINW

2
25.0

4494_BTU/1b. (

1742° F. (950
1.2503
0.6870
6.6775
0.8589
0.7875

3500 KCAL/
C.) KG

1b./1b.
1b./1b.
1b./1b.
1b./1b.
0.6585 1b./1b.
5.1337 1b./1b.
7.4386_1b./1b.
374 F. (1902 c.)
750° F. (400° c.)
Sooopsi (41 éTA)
250° F. (121° c.)

2.22

and agreed accurate by the independent engineer. Special
portable instrumentation may also be used where required
and agreed upon.

Utilizing the test data and measurements from the test,
calculations will be saad2 in accordance *vith the ASME
.. test codes as modified herein, for the determination of
boiler heat losses, heat outputs and heat credits (Fig. 2
and Table 2).

METHOD OF DETERMINING SOLID WASTE HIGH
HEATING VALUE

With the information accurately obtained during the
performance test, the high heating value of the solid waste
can be calculated. In order to simplify the method of cal-
culation and the test procedure, the ultimate analysis of
the waste will be assumed 1o consist of only the major
components;

222

* Carbon — Carbon content of the waste is calculated
from the percentage of carbon dioxide in the flue gas and
the percentage of carbon in the residue.

o Sulfur — Sulfur content of the waste is calculated
from the percentage of sulfur dioxide in the flue gas and
the perceatage of sulfur in the ash. '

+ Hydrogen - Hydrogen is determintd from the
amount of moisture in the flue gas taking into account
the moisture in the waste, combustion air and ash quench
vapor.

+ Nitrogen — Nitrogen is an assumed value agreed
upon before the test. The nitrogen content of the refuse
is very small and will have very little effect on the high
heating value of the waste.

» Moisture — Moisture content is determined from
samples taken during the performance tests.

s Ash - Ash content is determined from the total
residue produced during the test less the moisture, sulfur
and carbon contained in the ash.
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TABLE 2 REFUSE-FIRED BOILER ENERGY BALANCE

Item

Heat Loss

oL,

Heat loss due to dry gas. Dry flue gas
LB/LB, X speclflc heat x (exit gas temp.

- amblegt air temp.) 6.791 LB/LB x .254

- 02.

03.

04.

05.
06.

07.

8.

Btu/Lb. F. (400 F- -70°F. ).

Heat loss due to moisture in fuel = (En-
thalpy of vapor at 1.0 PSIA @ exit gas
temp. - enthalpy of liquid @ ambient air

~ temp.) x m01sture in the fuel LB/LB

(.2119 LB/LB_ x (1240 Btu/LB-48 Btu’LB) .

Heat loss due to H,O from comb. of H, =
9 x hydrogen in fudl LB/LBL (Enthalp$ of

" vapor - enthalpy of liquid) 9 x .0338 x

(1240-48).

.Heat loss due to combustibles in residue

Carbon in residue x 14.500 Btu/LB
.0136 x 14.500 Btu/LB.

Heat loss due to radiation (ABMA Chart).
Unaccounted for losses.

Heat loss in residue. Dry residue in-

‘cluding unburned carbon x (specific heat

of residue) x (residue temp. leaving
furnace - re51due temp. after quench)

BTU/LBR

BTUXlOG/DAY

569.2

252.6

362.6

197.2

45.0
55.0

33.4

-2730 LB/LBy x .25 Btu/LB°F. x (700°F-210°F.).

leat loss due to moisture in residue.
Moisture content of residue x (temp. @

h residue leaving quench - temp. of water

09.

plo.

entering quench)

15/100 (.2730 LB/LB ) (210°F.-70°F. ) x1 Btu/LB F.

Heat loss due to moisture in air. Total
dry air required based on fuel rate x
moisture in airx x specific heat of air x

exit gas temp.-inlet air temp.) (0.5583 LB/

LB, x .013 LB /LB_._x 0.429 BTU/LBC°F.
(480° p-70%F)¥ater "~ air

Heat loss due to quench vapor. (Heat

loss in dry residue+ latent heat of vapor

@ atmospheric pressure) x (enthalpy of
vapor entering boiler-enthalpy of vapor
entering furnace. (33.44 Btu/LB%970.4

Btu/LB) x (1240 Btu/LB-970.4 Btu/LB).
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'TABLE 2 REFUSE-FIRED BOILER ENERGY BALANCE (CONT'D.) |

Item

011.
- steam production x specific heat of

11.

12,

13

I4.

sl.

BTUX10° /DAY

BHeat Loss BTU/LBg
Heat loss due to blowdown. Estimated 106.5

steam @ 150 PSIG sat. x blowdown rate.

32

2.8 LB/LBRx 13586 Btu/LBS x 3%
: 1648.6

Heat Input

Fuel heat input. HHV of refuse. 4500

Dry air heat input. Total dry air re- 59.81
quired based on fuel rate x specific -

‘heat of air x (ambient air_temp. - 82°F')o

6.5583 LB/LB, X .24 Btu/LB°F. x (70°F.-32°F.).
Heat input due to moisture in air. Mois- 1.6
ture in air x specific Beat of water vapor
(ambient air temp. = .32 F.). 8.5583 LB/LBR

X .813 LB§/8Ba'r X .489 Btu/LB- F.

(70°F. - ¥$2°F317

Enthalpy of feedwatgr entering boiler 628.7
(Feedwater temp.-32 F.) x specific heat

of wster xolbs. of water/%b. of refuse.
(250°F.-32"F.) x 1 Btu/LBF x 2.884 LBw/LBR

494.6

1350
17.9

188.6

5190.1

Steam Production

~ Heat absorbed in steam. 3541.5

ttems Il + I2 + 13 +I4)-(Items 1 + 2
+ 34+ 4+5+6+7+8+9+ 10+ 11)

(4500 + 59.81 + 1.6 + 628.7) - (569.2 +

252.6 + 362.6 + 197.2 + 45.0 + 55.0 + 33.4
4+ 5.7 4+ 12.1 + 9.3 + 106.5).
5190.11 - 1648.6. ‘

LBg /LBy

Steaming Rate. Itemosl.é-enthalpy of 1bs. 2,82
Steam @ 150 PSIG 465  F. 3529.4-=1254.

1557.0

1062.4
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMINATION

DATA FROM PERFORMANCE TEST

Flue Gas
'COZ - 11.19% by wt.
H,0 - 8.90% " "
0, - 11.55% " "
so, - 0.20% " "
Flow - 155,675 lbs./hr.
Temp. - 400° F.

Ash

Weight - 5,515 1bs./hr.

Cc - 5.0% by wt.
[ - ,ol% nw o w
Temp. - 210° F.

Mois. - 15% by wt.

Combustion Air

"Flow - 140,067 1lbs.
RO Temp. - 70° F.
Refuse
Weight - 20,200 lbs.

. Moisture - 27,74% by wt.

Ash Cooling Water

Temp. - 70° F.

Flow - 657 lbs./hr.
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TABLE 3 SAMPLE FUEL HEATING VALUE 'DETERMINATION (CONTINUEb)

DETERMINATION,OF ULTIMATE ANALYSIS OF REFUSE

Lbs./Lb. Refuse

Item

1l Carbon Content

$ CO, Flue Gas X Lb./Hr. Flue Gas X Lb.,./CO2
Lbs. Refuse

+ 2 CAsh X Lb’Ash Dry

Lbs. Refuse

.1179 X 155,675 X .2732 + .08 X 4687 .2472
20,200 20,200

2 Hydrogen Content

HZO from H2 Comb. = HZOFlue Gas ~

HyOrefuse ~ H2° ash vapor ~ H2° comb.air

HyOpjue Gas = 2 Ha0 pg X Lb.o
Lbs.

Refuse
= ,0890 X 155.675 = .6859

20,200
H20Comb.Air.= Lb'Comb.Air

Lb'Refuse
= 140,067 X .013 = .090

: ?0,200 ' ‘
HZOAsh Vap..? Cool;gg Water Flow ~ % Mi;s.ln Ash X Lbi%s
' Refuse * Refuse
957 ~ .15 X 5155 = .007

20,200 20,200

X Lb /Lb.

‘H,O Ash

HZoRefuse = Lb'H O/Lb°Refuse
= .2772
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMINATION (CONTINUED]
DETERMINATION OF ULTIMATE ANALYSIS OF REFUSE CONT'D.
Item Lbs./Lb. Refuse
2 H,0 from H, Comb. = .6859 - .090 - .007 - .2774
= ,3115
Convert to Lb. H per Lb.Refuse
H = Lb. H,0 X Lb.H/Lb.Hzo'
= ,3115 X .1188 .03484
3 Sulfur Content
$ SO2 X~Lb.PC X Lb.S/Lb.502 ; ) X Lb.A h
Lb‘Refuse Lb'Refuse
.002 X 155,675 X .5 +°.0024 X 4682 .0011
20,200 20,200 '
-4 Moisture Content .2774
5 . Nitrogen Content (Est. Value) .0060
6 Ash Content
= Residue - Hy0p.fr.ce™ Cash ~ Sash
= 55}J5 - _,15 X 5515 - .05 X 5515 -
20,200 20,200 20,200
.001 X 5515
20,200 .21817
7 Oxygen Content
1.00 - (Items) + 2 + 3 + 4 4+ 5 + ) =
1.00 -~ (.2472 + ,03483 + 0011 + .2774 +
.0060 + .2183) = .21529
1.000
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMINATION (CONTINUED)

DETERMINATION OF HIGH HEATING VALUE

OF SOLID WASTE BY BOJE FORMULA

Weight Fraction Btu/Lb. HEV
1l (o .2472 | 14,976 3702
2 H . .03484 49,374 1720
3 .8 .0011 4,500 | 5
4 Moisture .2774 -
5 N .0060 2,700 _ 16
6 Ash . .21817 - -
7 0 .21529 - 4,644 ~ 1000

4443 Btu/Lb.
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e Oxygen - Oxygen content is taken as the remain-
ing component of the refuse after all values have been
calculated. '

Neglecting the other minor components in the waste'

will result in a relatively small error in the high heatxng

. value calculation.

After the calculated analysis of the solid waste is de-
termined, the heating value can be calculated using the
BOJE formula.

This method of determination of heating values makes
a number of assumptions and the results are contingent
‘upon good testing methods.

" _The results reflect an accurate representation of the

'_soli'd waste during the test period without the elaborate

sampling and testing methods needed to do an accurate
and representative chemical analysis of this waste.

SUMMARY

. Calculating efficiency of municipal waste mass burn-
ing energy recovery systems by measuring the output of

the system and basically using the furnace as a calori-

meter seems to be reasonable and more accurate than
trying to determine the precise composmon of refuse by
sorting and analysis. '

All measurements are practxcal timely and appropri-
ate to the fuel actually used. Calculations are mathe-

. matically accurate and scientifically correct. This method

actually answers more questions and leaves less to chance

" than any previously suggested procedure. More improve-

meénts will likely be found, but this seems to be a good
place to start.
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ATTACHMENT B

Appendix F. Qua]jty Assurance Procedures

Procedure 1. Quality Assurance Requirements for Gas Continuous Emission

Monitoring Systems Used for Compliance Determination

1. Applicability and Principle

1.1 Applicability. Procedure l is used to evaluate the effectiveness
of quality control (QC) and quality assurance QA) procedures and the
quality of dat; produtgd by any continuous emission monitoring system
(CEMS) that is used for determining compliance with the emission standards
on a éontinuous baSis as specified in tne applicable regulation. The CEMS
may include pollutant (e.g., SO2 and NOx) and diluent (e.g., 02 or CO2)
monitors.

This procedure specifies the minimum QA requirementS necessary for the
control and assessment of the quality of CEMS data submitted to the
Environmental Protection Agency (EPA). Source owners and operators
responsible for one or more CEMS's used for compliance monitoring must meet
these minimum requirements and are encouraged to develop and implement a
more extensive QA program or to continue such programs where they already
exist,

Data'collected as a result of QA and QC measures required in this
procedure are to be Submitted to the Agency. These data are to be used by
both the Agency and the CEMS operator in assessing the effectiveness of the

CEMS QC and QA procedures in the maintenance of acceptable CEMS operation

and valid emission data.

i

Appenaix F, Procedure 1 is applicable - (6 ﬁonths

after the promulgation date). The first CEMS accuracy assessment shall be
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a relative accuracy test audit (RATA) (see Section 5) and shall be

completed by (9 months after the promulgation date) or the

' date of the initial performance test required by the applicable regulation,

whichever is later.

1.2 Principle. The QA procedures consist of two distinct and equally
important functions. One function is the assessment of the quality of the
CEMS data by estimating precision and accuracy. The other function is the
control and imﬁ}ovemeht of the quality of the CEMS data by implementing QC
policies and corrective actibns. These two functions form a control loop:
When the assessment function indicates that the data quality is inadequate,
the control effort must be increased until the data quality is acceptable.
In order to provide uniformity in the assessment and reporting of data
quality, this procedure explicitly specifies the assessment methods for
response drift and accuracy. The methods are based on procedures included
in the applicable performance specifications (PS's) in Appendix B of 4U CFR
Part 60. Procedure 1 also requires the analysis of the EPA audit samples

concurrent with certain reference method (RM) analyses as specified in the

applicable RM's,

Because the control and corrective action function encompasses a
variety of policies, specifications, standards, and corrective measbres.
tnfs procedure treats-QC requirements in general terms to allow each source
owner or operator to develop a QC system that is most effective and
efficient for the circumstances. | L

2. Definitions. |

2.1 Continuous Emission Monitoring System. The total equipment

required for the determination of a gas concentration or emission rate.
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2.2 Diluent Gas. A major yaseous constituent in a gaséods
. pollutant hixture. For combustion sources, CO2 and 0, are the major
" gaseous constituents of interest. |

2.3 Span Value. The upper limit of é gas concentration measurement
range-that is specified for affected source categories in the applicable
subpart of the regulation.

2.4 Zero,'Low-Level, and High-Level Values. The CEMS reSponée values
related to the ;ource specific span value. Determination of zero,
low=-1evel, and high-levéi values is defined in the appropriate PS in
Appendix B of this part.

| 2.5 Calibration Drift (CD). The aifference in the CEMS output
reading from a reference value after a period of operation during which no
unscheduled maintenance, repair or adjustment took place. The reference
value may be supplied by a cylinder gas, gas cell, or optical filter
and need not be cértified.

2.6 Relative Accuracy (RA). The absolute mean difference between the
gas concentration or emission rate determined by the CEMS and the value
determi ned by the RM's plus the 2.5 percent error contidence coefficient of
a series of tests divided by the mean of the RM tests or the applicable
eﬁission limit.

3. QC Requirements.

Each source owner or operator must develop and implement a QC program.

As a minimum, each QC program must® include written procedures which should

describe in detail, complete, step-by-step procedures and operations fdr '

4

each of the following activities:
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1. Calibration of CEMS.

2. CD determination and adjustment of CEMS.

3. Preventive maintenance of CEMS (includiny spare parts inventory).

4, Data recording, calculations, and reporting.

5. Accuracy audit crocedures including sampling and analysis metnods.

6. Program of correctivé action for malfunctioning CEMS.

As described in Section 5.2, whenever excessfve inaccuracies occur
for two consecutive quarters, the sodrce owner or operator must revise the
currentvwritten procedufes or modify or replace the CEMS to correct the
deficiency causing the excessive inaccuracies,

These written procedures must be kept on record and avai]able for
inspection by the enforcement agency.

. 4, CD Assessment.

4.1 'CD Requirement. As described in 4U CFR Part 60.13(d), source
owners and operators of CEMS must check, record, and quantify the CD at two
concentration values at least once daily in accordance with the method
prescribed by the manufacturer. The CEMS calibration must, as a minimum,
be adjusted whenever the daily zero (or low-level) CD or the daily
high-level CD exceeds two times the limits of the applicable PS's in
Appendix B of_tqis regulation,

4.2 Recording Requirement for Automatic CD Adjusting Monitors.
Monitors that automatically adjust the data to the corrected calibration

values, e.g., microprocessor control, must be programmed to record the

T e e e

unad justed concentration measured in the CD prior to resetting the

calibration or record the amount of adjustment. e
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4.3 Criteria for Excessive CD. If eitnerAthe zero (or low-level) or
.high-leve] CD result exceeds twice the applicab]é drift Specificatioﬁ in
'=Appendix_8 fbr five, consecutive, 24-hour periods, the CEMS is
out-of-control. If either the zero (or low-level) or high-level CD result
exceeds four times the appiicable darift specification in Appendix 3 during
any CD check, the CEMS is out-of-control. If the CEMS is out-of-control,
take necessary corrective action. Following corrective actibn, repeat the
CD checks.

4.3.1 Out-0f-Control Period Definition. The beginninyg of tne
out-of-control period is the time corresponding to the completion of the
daily CD check immediately preceding the completion of the daily CD check
that results in the excessive CD (e.g., the end of the fifth cbnsecutive,
24-hour period with a CD in excess of two times the allowable limit when
the sixth, consecutive daily CD is also in excess of two times the
allowable limit; or the time corresponding to the daily CD Eheck preceding
the daily CD check with a CD in excess of four times the allowable limit).
The end of the out-of-control period is the time corresponding to the
completion of the daily CD check immediately preceding the daily CD check
that results in the CD's at both the zero (or low-level) and high-level
measurement points are within the corresponding allowable-CD limit (i.e.,
either two times or four times the allowable limit in Appendix B).

4.,3.2 CEMS Data Status During Out-Of-Control Period. During the
period the CEMS is out-of-control, the CEMS data may not.?e used in
calcU]ating emi;sion compliance nor be counted towards méetihgm;ﬁni;im déta-
availability as required and described in the applicable subpart [e.g.,

§60.47a(f)].
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4.4 Data Recording and Reporting. As required in Section 6V0.7(d) of
this regulation, all measurements from the CEMS must be retained on file by
the source owner for at least 2 years. However, emission data obtained on
each successive day whi1e.the CEMS is out-of-control may not be included as
part of the minimum daily‘data requirement of the applicable subpart |
[e.g., §60.47a(f)] nor be used in the'ca1cu1ation of reported emissions for
that period. o

5. Data Accuracy Assessment.

5.1 Auditing Requirements. Each CEMS must be audited at least once
each calendar quafter. Successive quarterly auaits shall occur no closer.
than 2 months. The audits shall be conducted as follows:

5.1.1 Relative Accuracy Test Audit. The RATA must be cbnducted at
least once every four calendar quarters. Conduct the RATA as described for
the RA test procedure in the applicable PS in Appendix B (e.g., PS 2 for
‘'S0z and NOy). In addition, analyze the appropriate perforhance audit
samples received from EPA as described in the applicable sampling methods
(e.g., Methods 6 and 7).

- 5.1.2 Cylinder Gas Audit (CGA). If applicable, a CGA may be
conducted in three of four calendar quarters, but in no more than three
quarters in succession.

To conduét a CGA: (1) Challenge the CEMS (both pollutant and diluent
portions of the CEMS, if applicable) with an audit gas of known

concentration at two points within the following ranges:

YR E—— ...
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Audit range
Audit - . . Diluent monitors for --
point| Pollutant monitors - " C02 02
1 20 to 30% of span value b to 8% by 4 to 6% by
_ : _ volume. . volume.
2 50 to 6U% of span value 10 to 14% by B to 12% by
: | volume. volume.

Challenge the CEMS three times at each audit point, and use the average of
the three responses in determining accuracy.

Use a separate audit gas cylinder for audit points 1 and 2. Do not
dilute gas from the audit cylinder when challenging the CEMS.

‘The monitor should be challenged at each audit point for.a sufficient
period of time to assure adsorption-desorption of the CEMS sample transport
surfaces has stabilized.

(2) Operate each monitor in its normal sampling mode; i.e., pass the
audit gas through all filters, scrubbers, conditioners, and other monitor
components used during normal sampling, and as much of the sampling prope
as -is practical. At a minimum, the audit gas should be introduced at the
connection between the probe and the sample fine.

(3) Use audit gases that have been certified by comparison to
National Bureau of Standards (NBS) gaseous Standard Reference Materials
(SRM's) or NBS/EPA approved gas manufacturer's Certified Reference
Materials (CRM's) (See Citation 1) following EPA Traceability Protocol No. 1
(See Citation 2). As an alternative to Protocol No. 1 audit gases, CRM's
may be used directly as audit gases. A 1ist of gas manufacturers that have -

prepared épprbved CRM's is available from EPA at the address shown
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in Citation 1. Procedures for preparation of CRM's are described in
Citation i.. Procedures for preparation of EPA Traceability Protocol 1
materials are described in Citation 2.

The difference between the actual concentration of the audit gas and

“the concentration indicated by the monitor is used to assess the accuracy

of the CEMS.

5.1.3 Relative Accuracy Audit. The RAA may be conducted three of
four calendar &uarters, but in no more than three quarters in succession.
To conduct a RAA, fol]o@ the procedure described in the applicable PS in
Appendix B for the relative accuracy test, except that only three sets of
measurement data are required. Analyses of EPA performance audit samples
are also required.

-~ The relative difference between the mean of the RM values and the mean
of the CEMS responses will be used to assess the accuracyvof the CEMS data.

5.1.4 Other Alternative Audits. Other alternative audit procedures
may be used as apprdved by the Administrator for three of four calendar
quarters. One RATA is required at least once every four calendar quarters,

'_ 5.2 Criteria for Excessive Inaccuracy. If the RA, using the RATA,
exceeds 20 percent or 10 percent of the applicable standard, whichever is
greater, the CEMS is out-of-control. For SO2 emission standards between
130 and 86 ng/J (0.30-and 0.20 1b/million Btu), use 15 percent of the
applicable standard; below 86 ng/J (0.20 1b/million Btu), use 20 percent of

emission standard. If the inaccuracy exceeds +15 percen;_using the CGA or

- me——— ..

the RAA, or, for the RAA, 7.5 percent of the applicable standard, whichever
is greater, the CEMS is out-of-control. If the CEMS is out-of-control,

take necessary corrective action to eliminate the probiem. Following
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correctfve action, the source owner or operator must audit the CEMS
accuracy with a RATA, CGA, or RAA to determine whether the CEMS is
operating properly. A RATA-must always be used following an out-of-control
.period reéulting from a RATA. The audit following corrective action does
not require analysis of EPA performance audit samples. If accuracy audit
results show the CEMS to be out-of-control, the CEMS operator shall report
both the audit results showing the CEMS to be out-of-control and the
results of the-audit fojlowing corrective action showing the CEMS to be
operating within specifications.

5.2.1 Out?Of-Control Period Definition. The beginning of the
out-of-control period is the time corresponding to the completion of the
sampling for the RATA, RAA, or-CGA. The énd of the out-of-control period
is- the time corresponding to the completion of the sampling of the
subsequent successful audit.

5.2.2 CEMS Data Status During Out-0f-Control Period. During the |
period the monitor is out-of-control, the CEMS data may not be used in
calculating emission compliance nor be counted towards meeting minimum data
av;ilability as required and described in the applicable subpart [e.g.,
§60.47a(f) 1.

5.3 Criteria for Acceptable QC Procedure. Repeated excessive
inaccuracies indicates the QC procedures are inadequate or that the CEMS is
incapable of providing quality data, Therefore, whenever excessive |
inaccuracies occur for two consecutive quarters, the source owner or

operator must revise the QC procedures (see Section 3) or mod1fy or rep]ace

L 4

the CEMS.
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6. Ca]cu1ations_for CEMS Data Accuracy

6.1 RATA RA Ca!cu!étion. Follow the equations described in Section 8
of Apbendix B, PS 2 tb calculate the RA for the RATA. The RATA must be
calculated in units of thé applicable emission Standard; e.g., ng/d.

6.2 RAA Accuracy Calculation. Use Eqﬁation 1-1 to calculate tne
accuracy for the RAA. The RAA is calculated in units of the applicable
standard. ‘ | .

6.3 CGA Accuracy Calculation. Use Equation 1-1 to calculate the
accuracy for the CGA. Each compbnent of the CEMS must meet the acceptable

accuracy requirement,
a=m=C no | Eq. 1-1

where:

A = Accuracy of the CEMS percent.

Cn = Average CEMS response during audit in units of applicable

standard or appropriate concent}ation.

Ca = Average audit value (CGA certified value or three-run average
for RAA) in units of applicable standard or appropriate
concentration.

6.4 Example Accuracy Calculations. Example calculations for the

RATA, RAA, and CGA are available in Citation Number 3.

7. Reporting Requirements.

At the reporting interval specified in the applicable regulation,
report for each .CEMS the accuracy results from Section 6 and-the-CD---

assessment results from Section 4. Report the drift and accuracy
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information as a Data Assessment Report (DAR), aﬁd include one copy of this
DAR for each quarterly audit with the report of emissions required under
the applicable subparts of this part,

As a minimum, the DAR must contain the following information:

1. Source owner or operator name and adaress.

2. Identification and location of monitors in the CEMS.

3. Manufacturer and model number of each monitor in the CEMS;

4. Asses;ment of CEMS data accuracy and date of assessment as
determined by a RATA, RAA, or CGA described in Section 5 including the RA
for the RATA, the A for the RAA or CGA, the RM results, the cylinder gases
certified values, the CEMS responses, and the calculations results as
defined in Section 6. If the accuracy audit results show the CEMS to be
out-of-control, the CEMS operator shall report both the audit results
showing the CEMS to be out-of-control and the results of the ahdit
following corrective action showing the CEMS to be operating within
specifications.

5. Results from EPA performance audit samples described in Section 5
and the applicable RMfs.
| 6. Summary of all corrective actions taken when CEMS was determined
out-of-control as described in Sections 4 and 5.

An example of a DAR format is shown in F1gure l.
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Figure 1. EXAMPLE FORMAT FOR DATA ASSESSMENT REPORT

Period ending date Year

Company name

Plant name | ‘ Source unit no.
CEMS manufacturer ’ Model no.
CEMS serial no. : CEMS type (e.g., in situ)

CEMS sampling location (e.g., control device outlet)

.tEMS span values as per the applicable régulation, SO2 : _ ppm,'

02 percent, NOy ppm, CO2 percent.

1. Accuracy assessment results (Comp]ete A, B, or C below for each CEMS or for
each pollutant and diluent analyzer, as applicable.) If the quarterly audit
results show the CEMS to be out-of-control, report the results of both the
quarterly audit and the audit following corrective action showing the CEMS

"to be operating properly.

A. Relative accuracy test audit (RATA) for (e.g., SU2 in ng/Jd).
. 1. Date of audit .

2. Reference methods (RM's) uﬁed ' (e.g., Methods 3-and 6)..
3. Average RM value ' (e.g., ng/J, mg/dsm3, or percent volume).
4, Average CEMS value .
5. Absolute value of mean difference |d] .
6. Confidence coefficient |CC| .
7. Percent relative accuracy (RA) ---percent.--
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Figure 1. EXAMPLE FORMAT FOR DATA ASSESSMENT REPORT

i (Continued)
8. EPA performance audit results:
a. Audit lot number (1) (2)
b. Audit sample number (1) | (2)
c. Results (mg/dsm3) (1) (2).
d. Actual value (mg/dsm3)* (1) (2)
e. Per;entage diftference* (1) (2)
B. Cylinder gas audit (CGA) for (e.g., SOz in ppm).
1. Date of audit - .
Audit Audit
point 1 point 2
2. Cylinder DOT/ID number
3. Date of certification
4, Type of certificatibn (e.g., EPA
s protocol 1 or CRM).
5. Certified audit value (e.g., ppm).
6. CEMS response value . (e.g., ppm).
T 7. Percentage difference | ' percent.
| c. Relétive accuracy audit (RAA) for (e.g., SO2 in ng/J).
1.. Date of audit . _
2. Reference methods (RM's) used {e.g., Methods 3 and 6),
3. Average RM value (e.g., ng/Jd). L
4. Average CEMS value . T
5. Percentage difference percent, -

* To be completed by the Agency.
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Figure 1. EXAMPLE FORMAT FOR DATA ASSESSMENT REPQRT

(Continued)

6. EPA performance audit results:

a. Audit lot number 1) (2)
b. Audit sampie number (1) (2)
c. Results (mg/dsm3)* (1) (2)
d. Actual value (mg/dsm3)* (1) (2)
,é. Percentage difference* (1) (2)

D. Corrective action for excesSive inaccuracy.
1. Out-of-control periods.

a. Date(s) , -

b. Number of days .

2. Corrective action taken

3. Results of audit following corrective action.
or C above, as applicable.)
I1. Calibration drift assessment.
A. Out-of-control periods.

1. Date(s) .

2. Number of days' .

B. Corrective action takgn

(Use format of A, B,

e m—— o
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