Si gned Copy Dated January 1, 1995

MEMORANDUM
SUBJECT: De Mnims Values for NOx RACT

FROM G T. Helms, G oup Leader
Ozone Policy and Strategies Goup (M- 15)

To: Air Branch Chief, Region | - X

Thi s menorandum presents information that we think would be
useful to you as you are reviewi ng RACT rules with respect to de
mnims values for NOX RACT. It was extensively coordinated with
the OGC and the NOx work group

The RACT requirenents apply to major stationary sources in
certain ozone nonattai nnent areas and throughout an ozone
transport region. A source generally consists of several units
which emt pollutants to the atnosphere. The sum of em ssions
fromall units at a facility determnes if a unit is major and,
t hus, subject to the RACT requirenents. However, certain units
at a facility nmay be so small that it is clear that no controls
are reasonably available for those units, although RACT woul d
still apply at the other units within the facility.

Regul at ory agenci es have typically included exenptions for
very small em ssion units in their VOC RACT rules. The reason
for the exenptions is that control requirenments at very smal
units are generally not reasonable, considering technological and
econonm c feasibility. A 15 pound/day cut-off level first
appeared in 1966 in Rule 66 which was adopted by Los Angel es
County. The 3 pound/ hour and 15 pound/day cut offs were
subsequent |y adopted into the Code of Federal Regul ations, 40 CFR
part 51, Appendix B in 1971. After the first CTG s were issued,
EPA devel oped nodel regul ations for VOC RACT. This gui dance
appeared in April 1978 and included the 3 pound/ hour and 15
pound/ day exenptions for 15 VOC source categories. Unless
specified differently in other guidance, the EPA continues to
recommend these cut-off levels as criteria for regulatory
agencies to consider as they adopt or revise their VOC RACT
rul es.

As a result of the new NOx RACT requirenents in the C ean
Air Act Anmendnents of 1990, regul atory agencies are required to
devel op and adopt NOx RACT rules. In the process of drafting



t hese rul es, many agenci es have included exenptions for very
smal | NOx em ssion sources for the same reason noted above for
VOC rules. Unlike the VOC rules, however, there is no well -
established precedent with respect to NOx. Further, the val ues
adopt ed by the various agencies include a w de range of exenpt
sources. Thus, it is difficult to give a specific de mnims

val ue or range of such values for NOx as for VOC. The purpose of
this nmenorandumis to provide technical data that nay be used to
evaluate NOx de mnims for various categories of sources.

Technical data on NOx de mnims levels is contained in
attachnments to this nenorandum The technical data are primarily
derived frominformation contained in the recently conpleted NOx
alternative control techniques (ACT) docunents for four source
categories as foll ows:

Stationary Gas Turbi nes

I nt ernal Conbusti on Engi nes

Process Heaters

Boilers (Watertube Boil ers; Firetube Boilers)

These ACT docunents provide conprehensive data on the full range
of potential NOx controls for each source category, including the
econoni ¢ and technol ogical feasibility of various control
processes.

In the evaluation of NOx de minims |levels, the follow ng
factors shoul d be consi der ed:

1. Em ssion rates for various source sizes (for exanple
pound/ hour) .

2. Cost-ef fectiveness of controls.

3. Total em ssions for a source category above vari ous

cut-of f | evels

4. Total nunber of sources in a category above vari ous
cut-off |evels.

5. Exenptions contained in adopted State and | ocal
regul ati ons.

6. Units which neet the Act definition of a major source
shoul d generally not be considered de m nims.

As a result of this review, EPA does not recommend specific
de minims val ues, but presents the attached factors as a guide
in the devel opnent and review of State de minims rules. In
addition, we strongly recomend that de mnims val ues be based



on nore than one factor.

| f you have any questions please contact Ted Creeknore of
staff at 919-541-5699.

At t achment

cc: NOx Wrk Goup Menbers, Sally Shaver
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ATTACHMVENT 1
TECHNI CAL DATA THAT MAY BE USED TO DETERM NE A DE M NIM S RACT RULE FOR
PROCESS HEATERS

This information is fromthe "Alternative Control Techni ques
Docunent s-- NOx Em ssions fromfor Process Heaters, " EPA-453/R-93-015,
February 1993.

Tables 1 lists the five criteria used to estinate de mnims
values. Table 1 also includes em ssions of de mnims sources as a
percentage of overall em ssions. Table 2 include enm ssions by size
(MVBt u/ hr) of source. Tabl e 3 gives cost effectiveness for the various
control neasures and fuels burned by process heaters. Table 4 includes
alisting of State de mnims rules.

TABLE 1
NOx De Mnims Rul es--Process Heaters
Em ssi ons Cost Effect- | Nunber of Em ssion | State
by Size ness Envel op | Sour ces s of Regul ati ons
Sour ces ( MVBt u/ hr)
ND: NG See table 3 50 W About
50 Bt u/ hr (exem | 20% of M <100
MVBt u/ hr = pts about t ot al NJ
4.9 | b/ hr 50% of Process NY
MD- - 50 sour ces) Heat er DE <15
MVBt u/ hr = Em ssion | CA <5
9.85 I b/hrt S See Table 4
SEE TABLE
2

Abbrevi ati ons

NG Nitrogen Gas fired
ND- Nat ural Draft

MD- Mechani cal Draft

'Emi ssion factors for ND and MD process heaters are
different. However they are the sane for all capacity sizes of
Process Heaters within each category.
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TABLE 2--Em ssions by Size of Process Heater

Model Nat ur al 2 Mechani cal ®* | Natural * Mechani cal ®
Capacity Draft- Draft- Draft-Q | Draft-Q |
(MVBt u/ hr) Natural Gas | Natural Gas [D st/Resid D st/ Resid
| b/ hr | b/ hr | b/ hr | b/ hr
5 .49 .99 1.0 1.6
2.1 2.7
4.9 9. 85 10.0 16.0
50 21.0 26. 0
69 6.7 13.6 13.8 22.1
29.0 37.2
135 13.2 26. 6 27.0 43. 2
56. 7 72.9
100 9.8 19. 7 20.0 32.0
42.0 54. 0

’EF:
SEF:
‘EF:

SEF:

. 197 | b/ MMBt u

.098 I b NOx MvBt u

.20/ .42 | b/ MMBt U
.32/ .58 | b/ MMBtu
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TABLE 3--Cost Effectiveness Heat |nputs (MM BTU hr)for $1300 per ton
for Process Heaters

Type Nat ur al Mechani cal Nat ur al Mechani ca
Cont r ol Draft- Draft- Draft-Q | Draft-Q |
Natural Gas | Natural Gas | Di st/ Resid D st/ Resi d
LNB 75 (1430) 40(1330) >69(1680) ° <135(658)
<69(1190) <135(477)
ULNB 50(1300) <40(1,020)8 | <69(892) <135(408)
<69(420) <135(245)
SNCR >186(2930)° | 263(1420) >69(2350) 135(1340)
<69(1230) <135(880)
SCR X >263(3710) X >135(4160)
>135(2480)

®This entry neans: For LNB only one heat capacity was given,
69 MMBTU hr. For distillate oil the size of a process heater
that woul d be cost-effective would probably be >69 MMVBtu/ hr since
the data shows a cost of $1680 at 69. For residual oil, the size
of a process heater that would be cost-effective woul d probably
be <69 because the cost at 69(1190) is bel ow 1300.

"This entry neans: For LNB only one heat capacity was given,
135 MMBTU hr. For distillate oil the size of a process heater
that woul d be cost-effective would probably be <135 MVBt u/ hr
because the cost at 135(%$658) is |ess than $1300. For residual

oil, the size of a process heater that would be cost-effective
woul d al so probably be <135 because the cost at 135($477) is
bel ow $1300.

8This entry neans: For ULNB the | owest heat capacity given
was 40 MM Btu/ hr where the cost is $1040 per ton of NOx renoval
Thus, ULNB is cost effective over the range of heat capacity
given (40-263 MM Btu\hr). In fact, since $1300 is the target
cost, a smaller process heater of <40 MM Btu/ hr may be cost
effective.

°This entry neans: For SNCR the hi ghest heat capacity given
was 186 MM Btu/ hr where the cost is $2980 per ton of NOx renoved.
Thus, SNCR is not cost effective over the range of heat capacity
gi ven (17-186).



LNB+FGR X >263(1720 | X <135(1170)
<135(961)
LNB+SNCR >186(3150) | >263(1860) | >69(2740) 135(1490)
<69( 1430) <135(942)
LNB+SCR X >263(5530) | X >135(3620)
>135(3190)

LNB- - Low NOx Bur ner

UNLD--U tra Low NOx Burners

SNCR- - Sel ective Non-Catal yti c Reduction
SCR- - Sel ective Catal ytic Reduction

LNB + FGR--LNB + Flue Gas Recircul ation

X--No Data
TABLE 4- - STATE PROCESS HEATER RULES--DE M NIM S RULES
STATE/ DATE RULE COMVENT
M < 100 MVBTU hr
NJ 11/17/93 Overall: 25 t/y
3/ 25/ 94 < 137 I bs/d 5/15-9/15
NY 11/17/93 Overall: 3 I bs/hr;
15 | bs/ day
3/ 28/ 94
CA 3/28/94 5 MvBtu/ hr or 1 MM Btu/ hr Sone Districts
Sonme
Districts
DE <15 MwBt u/ hr Annual capacity
Sources QOperating only factor of |ess than
during the nont hs Novenber 5%
t hrough Mar ch.
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ATTACHMVENT 2
TECHNI CAL DATA THAT MAY BE USED TO DETERM NE A DE M NIM S RACT RULE FOR
STATI ONARY GAS TURBI NES

This information is fromthe "Alternative Control Techni ques
Docunent s-- NOx Em ssions from Stationary Gas Turbines,"” EPA-453/R-93-
007, January 1993, unl ess ot herw se not ed.

Tables 1 list five criteria used to estimate de mnims val ues.
Tabl e 2 include em ssions by power output of gas turbines. Table 3 give
cost effectiveness information for the natural gas and distillate oi
fuel s burned by gas turbines. Table 4 gives estinmates of the size and
rel ati ve power usage
of the four major source types. Table 5 includes a listing of State de
mnims val ues.

TABLE 1

NOXx De Mnims Rules--Stationary Gas Turbi nes

Em ssio Cost Nunber Em ssi ons of Sources State

ns by Effect- | of Regul

Si ze ness Sour ces ation
Envel op S

Percent of total power for
gas turbines:

St andby/ ener gency: 2

Ol and gas industry: 7

I ndepend. elect. pow: 4
Utilities: 87

Tabl e Table 3 | Table 4 | For De M nim s val ue of Tabl e
2 4.4 MW (15MvBtu/ hr), would |5
excl ude:

Most st andby/ energency,
Many oil and gas,

Sone i ndepend. elect. pow.
Few utilities turbines'

04,4 MWde mininms for exanple purposes, not necessarily
r ecomended.
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TABLE 2

Stationary Gas Turbi nes
Uncontrol | ed/ Control |l ed Em ssions by Size of Gas Turbines

Control Method: Water Injection
Gas Tur bi ne Power * Di st. Di st Nat . Nat ur al
Model Cut put Ql-- Ql-- Gas- - Gas- -
Megawatts | Uncontro | Control | Uncont Control
(MBtu\hr |1led | ed rolled |led
| b/ hr | b/ hr | b/ hr | b/ hr
Sat urn 1.1(3.4) 9.9 4.1 6.4 2.8
Cent aur 3.3(11.3) [31.2 10.8 22.0 7.4
Taur us 4.5(15.4) |[37.6 13.9 24.7 9.4
Mars T-12000 | 8.8(30.1) | 107 24.9 69. 4 17.0
LM2500 22.7(77.7 | 301 37.9 146 36. 4
Gr10 22.6(77.4 196 42. 6 143 24. 6
M57001E 84.7(290) | 822 243 544 154
M57001F 161(551) 2190 417 1290 267

HimMvBt u/ hr equals .292 MV
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TABLE 3--Stationary Gas Turbi nes

Gas Tur bi ne Power Qutput Corresponding to $1300 per ton'?
Type Control Nat ural Gas Power Li ght
Qut put - - Megawatts Distillate Fuel
(MVBt u/ hr) IVVBt u/ hr
Water Injection (W) 17 (58. 2) 12- 14
Steam | nj ecti on 11 (37.7) 8-9
Sel ective Catal ytic Reduction 42 ppm* 42 ppm®
(SCR) 2 25 ppnt® 25 ppnt’
W + SCR 60 (205) 42- 46
Dry Low NOx + SCR (9ppm 11 (37.7) No Reducti ons
Dry Low NOx 48(11.7) No Reducti ons

2Boi | er capacity is given in Megawatts (MN with the
equi val ent MvBtu/ hr that corresponds to an estimated cost of
$1300 dollars per ton of NOx renmoved. Operating tinme is 8000

hrs/yr.

BFive year catalyst life assuned with the enission |evel
for the conbination of controls estimated at 9 ppnv.

YLeast expensive controls $3,580 at 161 MWV (549.5 MVBt u/ hr)

for control from42 to 9ppnv.

SLeast expensive controls at $6,980 at 83 MN (283.3

MvBt u/ hr) for control from25 to 9 ppnv.

%L east expensive controls $2649 per ton at 161 MW (549.5
Btu/hr) for control from42 to 9 ppmv. Gl -fired cost
ef fectiveness is approximately .74 of gas fired. Thus, $3,580 X

. 74 equal s $2649.

"Least expensive controls $5165 per ton at 83 MWV (283.3
Btu/hr) for control from25 to 9 ppnv. Calculated as in footnote

#1.

BEntire range bel ow $1300; 4 MNis the | owest capacity

pl otted.







TABLE 4- - NUMBER OF SOURCES FOR STATI ONARY GAS TURBI NES'?

Type of Source

Tot al Sources

Si ze Br eakdown

St andby/ Emer gency
El ectri c Power
Gener ati on

Estimated at 2% of
total power use for
1985 (2000 MW

Large nunber of
turbi ne sal es under
3.7 M operate on an
as need basi s;
typically 75-200
hours\ yr. 1000 HP
(.74 MN is

consi dered aver age
hor sepower .

Ol and Gas Industry

Estimated at 7% of
total power use for
1985 (6000 MW

Most turbines wth
.08 - 15 MWrange
(.27-51.4 MvBt u/ hr)
(107-20, 100 HP) nost
operate conti nuously
8000 hrs/yr

| ndependent
El ectrical Power
Pr oducer s

Estimated at 4% of
total power use for
1985 (3600MN

Range of turbines 1-
100 MW typically
oper at e bet ween 4000
and 8000 hours/yr

Electric UWilities-
Peaki ng Units

Estimated at 87% of
total power use for
1985 (89, 000 MW

Range of turbines 15-
150 MA/ nost operate
| ess than 2000 hours/

yr

¥ ' nformation from EPA-450/ 2-77-017a, Standards Support and
Envi ronnment al | npact Statenent Vol une 1:
Performance for Stationary Gas Turbi nes,

Proposed St andards of
Sept enber 1977.
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TABLE 5--STATE BO LER DE M NIM S RULES
STATI ONARY GAS TURBI NES?°

STATE/ DATE

RULE

COVMVENT

LA 11/17/93

< 3 MW (10.3 MVBtu/ hr)

TX 11/ 17/ 93

< 10 MW (34.2 NWMVBtu/ hr)

NESCAUM <25MvBt u/ hr (7.3 MN maxi mum heat input rate
11/ 17/ 93
NJ 11/17/93 <30 MwvBt u/ hr Waived if foll ow ng cond.
3/ 25/ 94 Overall: 25 t/y present : 2

< 137 |l bs/d 5/15-9/15
NY 11/17/93 <10 MvBtu/ hr (2.92 MN
3/ 28/ 94
CA 3/28/94
S. Coast <.3 MW (1.0 MMVBtu\hr)
Bay Area !
Kern County <10 MW (29.2 MVBt u\ hr)
DE <450 hp (1.2 MVBtu/ hr)

(.33 MN 22

CN 3/28/ 94 <100 MvBtu/ hr (29.2 MN
NH 3/ 28/ 94 < 25 MVBt u/ hr facility-w de heat input

MASS 3/ 28/ 94

< 25 MMVBt u/ hr

2Cenerally, it is not clear whether these de minims val ues

refer to whole plants (NJ, NY) or

i ndi vi dual units.

211, Insufficient water supply or water of unsuitable
quality; 2. No comercially available dry | ow NOx conbusters; 3.
RACT i s annual tune-up.

221 HP equal s .00074MN equal s . 00253 MVBt u/ hr
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ATTACHVENT 3
TECHNI CAL DATA THAT MAY BE USED TO DETERM NE A DE M NIM S RACT RULE FOR
| NTERNAL COVBUSTI ON ENG NES

This information is fromthe "Alternative Control Techni ques
Docunent s-- NOx Em ssions from Stationary Reci procating |Interna
Conbusti on Engi nes," EPA-453/R-93-032, July 1993, unl ess ot herw se
not ed.

Tables 1 list five criteria used to estimate de m nim s val ues.
Table 2 include em ssions by size of engines. Table 3 give cost
effectiveness information for the various types of I1C engines. Table 4
lists nunbers of sources by the different fuels burned. Table 5
i ncludes a listing of State de mnims rules.

TABLE 1
NOx De Mnims Rules--Internal Conbustion Engi nes

Em ssi ons Cost Effect- | Nunber of | Em ssions of State
by Size ness Envel op | Sources Sour ces Regul at
(hp) i ons

( MvBt u/

hr)
See Tabl e See Table 3 Table 4 Any De Mnims DE <450
2 in the range of | CA <50

100- 350 HP Tabl e 5

Excl udes about
95% of t ot al
em ssions for
spark ignition
engi nes

D esel s--36% of
em ssi ons bel ow
De Mnims

val ue
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TABLE 2--Em ssions by Size of |IC engines
Si ze Sl : Sl: Lean | Gasol i ne? | Di esel Dual
Uni t Ri ch- Bur n?* | b/ hr | b/ hr2® Fuel
HP Bur n?® | b/ hr | b/ hr?’
| b/ hr
100 3.48 3.7 1.14 2.65
200 6. 96 7.4 2.28 5.30
17. 4 18.5 5.70 13. 23
500
700 18. 55 13
1000 34.75 37 26.5 18. 7
1500 28
ZEF = 13.9 t/y based on 8000 annual operating hours
2EF = 14.8 t/y based on 8000 annual operating hours.
EF = 5.16 g/ hp-hr from AP-42
2EF = 10.6 t/y based on 8000 annual operating hours.
2EF = 52.4 t/y based on 8000 annual operating hours.
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TABLE 3
Cost Effectiveness Horsepower for $1300 per ton for |C Engines
Type Spark lgnition S Conpr essi on
Cont r ol (SI) (NG I gnition
Ri ch Lean Gaso- Dual -
Bur n Burn |Iline? Di esel Fuel
AF 200 700 ND
| R 200 500 ND 250 7002°
AF+l R 200% 700 ND
NSCR or 500- 700 ND
PSC
L-E Med | 80% 200% ND > 1300°%
L-E low | 1000 900 ND
SCR No Data | 1400 ND 1900 3500
(I ow)
Abbr evi at i ons:
AF Ai r/ Fuel Adjustnents
| R Ignition Timng Retard
NSCR Nonel ectric Catal ytic Reduction
PSC Prestratified Charge
SCR Sel ective Catal ytic Reduction
L-E Low Emi ssi on Conbustion Design®*
A F+I R Paranetric
NG Nat ural Gas

28Assunme cost effectiveness simlar to Natural Gas SI
engi nes.

2Entire range bel ow $1300; 700 HP | owest plotted.

®More flexibility in adjusting engine than just IR or AF.
3Entire range bel ow $1300; 80 is | owest HP plotted.
%Entire range bel ow $1300; 200 is the | owest HP plotted.

$3Least expensive controls cost $2200 per ton at about 7000
HP.

%General ly apply to new sources, not off the shelf
technol ogy for nobst existing sources.
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TABLE 4--NUMBER OF SOURCES FOR | C ENG NES

Fuel Burned Total Sources Si ze Breakdown
Nat ural Gas 294, 000 <_ 200 HP 94% of
sour ces
266, 000 (90% average
HP is = 15
Gasol i ne 64, 100, 000 < 200 HP Al nost 100%
of sources
63, 000, 000 (98% Lar gest 40, 000
average HP is 4 sources averaged 150
HP
Diesel Q173 606, 000 545, 000 <_ 350 HP or
90%
381,000 <_ 250 HP or
63%
%puel Fuel Sources included with Diesel data.
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TABLE 5-- STATE | C RULES

STATE/ DATE

RULE

COMVENT

LA 11/17/93

> 300 hp

TX 11/17/93

> 150 hp Houston
> 300 hp Beaunont

NESCAUM > 3 MM BTU hr (1178 hp) 3
11/ 17/ 93
NJ 11/17/93 _> 500 hp;
3/ 25/ 94 Overall: 25 t/y
< 137 | bs/d 5/15-9/15
NY 11/17/93 _> 225 hp for Severe Area
> 400 hp rest of State
3/ 28/ 94 Overall: 3 Ibs/hr;
15 | bs/ day
CN 3/ 28/ 94 3 MM BTU (1178 hp)
CA 3/ 28/ 94
S. Coast > 50 bhp
Vent ur a > 50 bhp
San Di ego > 200 bhp
SF Bay Area | > 250 bhp_
S. Basin > 50 bhp
NH 3/ 28/ 94 4.5 MVBTU (1768 hp)

MASS 3/ 28/ 94

3 MMVMBTU (1178 hp)
operate >1000 hrs per yr

Rl 3/ 24/ 94

> 400 hp

%6Conver si on Factor:

392.7 HP/ MM Bt u/ hr
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ATTACHMVENT 4
OVERVI EW OF BO LER CATEGORI ES*'
Cl ass/ Type | Capacity Nunber of Tot al Per cent of
Fuel Range Boi l ers Capacity Tot al
(MVBt u/ hr) (MVBt u/ hr) Capacity
Conrer ci al .4 - 10 1, 295, 130 1, 374, 690 31
I nstitut.
| ndustri al 10 - 1500 506, 930 3,107, 440 69
WAt er t ube 4 - 1500 50, 495 2,552,500 57
Fi ret ube 4 - 50 275, 075 1, 033, 300 23
Cast lron 4 - 10 1,476, 490 896, 200 20
Coal 214, 00 815, 830 18
Resi dual 389, 104 1,223, 800 27
Distillate 244, 206 433, 600 10
Nat. Gas 954, 350 2,008, 500 47

%'Data from EPA-600/7-79-178a, Popul ati on Characteristics of
I ndustrial/Comercial Boilers in the U S., August 1979.
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ATTACHVENT 5
TECHNI CAL DATA THAT MAY BE USED TO DETERM NE A DE M NIM S RACT RULE FOR
WATERTUBE BO LERS (REVI SED 10/ 17/ 94)

This information is fromthe "Alternative Control Techni ques
Docunent s-- NOx Emi ssions from Industrial/Comrercial/lnstitutional
Boil ers," EPA-453/ R-94-022, March 1994, unl ess ot herw se not ed.

(1cl)

Tables 1 list five criteria used to estimate de m nims val ues.
Table 2 include em ssions by size of boilers. Table 3 give cost
effectiveness information for the various fuels burned by watertube

boilers. Table 4 |ists nunbers of sources by the different fuels
burned. Table 5 includes a listing of State de mnims val ues.
TABLE 1
NOx De Mnims Rul es--Watertube Boil ers
Em ssio Cost Number Em ssi ons of Sources State
ns by Ef fect- | of Regul
Si ze ness Sour ces ation
(MvBt u/ Envel op S
hr) ( MvBt
u/ hr)
Wat ertube boil. are about
6% of total ICl boilers
About 30% of I Cl boiler
capacity
Tabl e Table 3 | Table 4 | For de mninm s val ue of 10 Tabl e
2 MVBt u/ hr, this woul d 5
excl ude:
NG 33%
DI ST 56%
RESID 28%
COAL 0%
Abbr evi ati ons:
NG Nat ur al Gas; DI ST Distillate G| ;
RESI D Resi dual QI ;
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TABLE 2

Wat ert ube Boilers
Uncontrol |l ed Em ssions by Size of Boilers(lb/hr)

Si ze Coal %8 Residual | Distillat | Natural

Uni t al=® al Gas*

MVBt u 10--100/ < 100/

/ hr >100 >100

1 0. 69 0. 36 0. 13 0.14

5 3. 45 1. 80 0. 65 0.70

10 6. 90 3.60 1.30 1.40

100 69.0 36. 00 13. 00/ 14. 00
21. 00

250 172 90.00 | ----- /[ |----- /
52.50 65. 00

EF = 0.69 | b/ MVBtu based on .70 Capacity factor or 5600
operating hours per year.

PEF
OEF

“EF

= .36 | b/ MVBtu

= .13 | b/ MVBt u,
= .14 | b MVBtu <_ 100 MvBt u/ hr;

10--100 MVBt u/ hr;

.21 | b/ MVBtu, >100.

.26 | b MVBtu >100.
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TABLE 3--Watertube Boilers (Single Burners-Packaged)
Boil er Size Corresponding to $1300 per ton*

Type Nat ural Gas Distill. Ql Resi dual Q| Pul Coa
Cont r ol .66C .50C . 66C . 50C . 66C .50C .66/.50C
SNCR ND ND ND ND ND ND 250/ 250
SCR 43 44 45 46 140 47 48

or+Ww 104 102 ND ND ND ND ND
OT+SCA ND ND ND ND ND ND ND

LNB 10 175 10 160 10 50 250/ 600
LNB+FGR 75 240 25 250 10 200 ND

Abbr evi ati ons:

. 66C .66 Capacity Factor . 50 .50 Capacity Factor
ND No Dat a Pul Pul veri zed

SNCR Sel ective NonCatal ytic Reduction

SCR Sel ective Catal ytic Reduction

or+w Oxygen Trim+ Water Injection

Or+SCA Or + Staged Conbustion Air

“2Boi | er capacity is given in MM Btu/hr that corresponds to
an estimated cost of $1300 dollars per ton of NOx renoved.
Capacity factor: .66/.50. Costs based on 10 percent interest and
10 year capital anortization in 1992 doll ars. Does not include

t he i npact of Continuous Em ssion Mnitoring systens,

| arger source in sone

43Least
44 east

45 east
MVBt u/ hr.

48 east
MVBt u/ hr.

4’Least

48 east

“Entire range bel

expensi ve
expensi ve

expensi ve

expensi ve

expensi ve

expensi ve

ar eas.
control s
control s

control s

controls

controls
control s

ow $1300;

required on

$1800 at 250 MM Bt u/ hr.
$3900 per ton at 250.
cost $2180 per ton at 250

cost $4100 per ton at 250

cost $2190 at 250 MvBt u/ hr.
$3000/ 3700 at 750 MVBt u/ hr.

10 is | owest capacity plotted.
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LNB Low NOx Burners
LNB+FGR Low Nox Burners + Fluid Gas Recircul ati on
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TABLE 4- - NUMBER OF SOURCES FOR WATERTUBE BO LERS®

Fuel Burned Tot al Sources Si ze Br eakdown

Coal : Pul veri zed 733 >250 MMVBt u/ hr--36%
>100 " --100%

Nat ural Gas 18, 291 >250 MMVBt u/ hr--3%
>100 " --11%
<10 " --33%

Distillate 8, 000 >250 MwvBtu/ hr--1%
>100 " --3%
<10 " --56%

Resi dual QO | 15, 953 >250 MMVBt u/ hr--2%
>100 " --10%
<10 " --28%

0| nformati on from EPA-600/7-79-178a, Popul ati on and

Characteristics of
August 1979.
boi | ers.
bur ner

| ndustri al / Cormer ci al

Boilers in the U S.,

I ncl udes bot h packaged and fiel d-erected watertube
Cost-effective data in Table 3 is only for single-
packaged boil ers.
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TABLE 5--STATE BO LER DE MNIM S RULES FOR | NDUSTRI AL/ COMVERCI AL
| NCLUDES WATERTUBE AND FI RETUBE) °*

STATE/ DATE RULE COMVENT
CH <10 MVBt u/ hr
M < 100 MwBt u/ hr

LA 11/17/ 93

< 80 MwVBt u/ hr

TX 11/ 17/ 93

< 100 MVBt u/ hr

NESCAUM 50--100 MBtu/ hr case by
11/17/ 93 case
NJ 11/17/93 Overall: 25 t/y
3/ 25/ 94 < 137 |l bs/d 5/15-9/15
NY 11/17/93 Overall: 3 Ibs/hr;

15 | bs/ day
3/ 28/ 94
CN 3/ 28/ 94 < 5 MVBTU hr only tuneups

required
CA 3/28/94 Varies from 2-5
S. Coast < 2 MvBtu/hr IMVBt u/ hr
Vent ur a < 1 mwvBtu/hr 1-5 MVBt u/ hr
San Di ego < 5 MwBtu/hr
SF Bay Area | < 1 MwBtu/ hr 1-5 MVBt u/ hr
S. Basin < 5 MMBtu/hr
NH 3/ 28/ 94 < 30 MVBTU
MASS 3/28/94 | < 20 MvBtu/ hr (with PTE
<25 TPY)

operate >1000 hrs per yr

VA 3/ 28/ 94

< 50MvBt u/ hr

R 3/ 24/ 94

< 50 MvBtu/ hr-only tuneups
required

General ly, it
refer to whole plants (NJ, NY) or

i ndi vi dual

units.

BA LERS

is not clear whether these de mnims val ues
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ATTACHVENT 6
TECHNI CAL DATA THAT MAY BE USED TO DETERM NE A DE M NIM S RACT RULE FOR
FI RETUBE BO LERS

This information is fromthe "Alternative Control Techni ques
Docunent s-- NOx Em ssions from Industrial/Comrercial/lnstitutional (I1Cl)
Boi l ers, " EPA-453/R-94-022, March 1994, unl ess ot herw se not ed.

Table 1 list five criteria used to estimate de mnims val ues.
Table 2 include em ssions by size of boilers. Table 3 give cost
effectiveness information for the various fuels burned by watertube
boilers. Table 4 |ists nunbers of sources by the different fuels
burned. Table 5 includes a listing of State de minims rules.

RECOMVENDATI ONS
TABLE 1

NOx De Mnims Rules--Firetube Boil ers

Em ssi o Cost Number Em ssi ons of Sources State
ns by Ef fect- | of Regul a
Si ze ness Sour ces tions
Envel op
Fi retubes boil. are about

15% of total 1Cl boil.
About 54% of ICl boil.
capacity nati onw de.

Table 2 Table 3 | Table 4 | For DO mnims value of 25 | Table
MVBt u/ hr, this would 5
excl ude:

99% of sources from NG
DI ST, RESI D. COAL?

Abbr evi ati ons
NG Nat ur al Gas; DI ST Distillate G ;
RESI D Resi dual QI ;
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TABLE 2

Fi ret ube Boil er s*
Uncontrol |l ed Em ssions by Size of Boilers(lb/hr)

Si ze Coal >3 Resi dual | Distillat | Natural

Uni t al> al* Gas®®

MVBt u

/ hr

1 0.61 0.31 0.17 0. 10

5 3.05 1.55 0. 85 0.50

10 6.10 3.10 1.70 1.00

100 61.0 31. 00 17. 00 10. 00

250 165. 25 77.50 42.50 25. 00

*2Based on .70 Capacity factor or 5600 operating hours per

year .

SEF

S4EF =
SEF =

SEF =

.31 | b/ MvBt u

.10 | b MVBt u.

0.61 I b/MVBtu for tangenti al

.17 | b/ MVBt u/ hr.

fired boilers.
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TABLE 3--Firetube Boilers (Single Burners-Packaged)
Boil er Size Corresponding to $1300 per ton®’

Type Nat ural Gas Distill. Ql Resi dual Q| Pul Coa
Cont r ol . 66C .50C . 66C . 50C . 66C .50C .66/.50C
Oor+W 58 59 ND ND ND ND ND
OT_H:GQ 60 61 62 63 30 64 ND
LNB®® 10 175 10 160 10 50 250/ 250
LNB+FGR 75 240 25 250 10 200 ND

Abbr evi ati ons:

. 66C .66 Capacity Factor .50 .50 Capacity Factor

ND No Dat a Pul . Pul veri zed

or+w Oxygen Trim+ Water Injection

Or+FG&R Ol + Fluid Gas Recircul ati on

LNB Low NOx Burners

Range of Reducti ons:
Or + WF--15% OT) + WR (55%

Oor + FGR-15% "

+ FGR (40%

*'Boi | er capacity is given in MM Btu/hr that corresponds to
an estimated cost of $1300 dollars per ton of NOx renoved.
Capacity factor: .66/.50. Costs based on 10 percent interest and
10 year capital anortization in 1992 doll ars. Does not include
t he inmpact of Continuous Em ssion Monitoring systens, required on
| arger source in sone areas.

*8Least expensive controls $2400 per ton at 33.5 MM Btu/ hr.
| east expensive controls $2890 at 33.5 MvBtu/ hr.
0| east expensive controls $3000 at 33.5 MvBtu/ hr.
®1 east expensive controls $4080 at 33.5 MvBtu/ hr.
®2 east expensive controls $1500 at 33.5 MvBtu/ hr.
® east expensive controls $2150 at 33.5 MvBt u\ hr.
®Least expensive controls $1460 at 33.5 MvBt u\ hr.

®*No cost estimates nmade,
the sane as for watertube units,

cost effectiveness estinmated to be
page 6-22 of EPA-453/R-94-022.
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TABLE 4- - NUMBER OF SOURCES FOR FI RETUBE BO LERS®®

Fuel Burned Tot al Sources Si ze Br eakdown

Coal 26, 328 >50 MVBt u/ hr--0
25-50 "
<10 " --93%
<1.5 " --73%

Nat ural Gas 126, 923 >50 MVBt u/ hr - - 0%
25-50 " --1%
<10 " --92%
<1.5 " --66

Distillate 48, 141 >50 MVBt u/ hr - - 0%
25-50 " --1%
<10 " --92%
<1.5 " --63

Resi dual QO | 73, 683 >50 MVBt u/ hr - - 0%
25-50 " --1%
<10 " --92%
<1.5 " --63%

| nf or mat i ons f orm EPA-600/ 7- 79- 178a, Popul ation and

Characteristics of
August 1979.

| ndustri al / Cormer ci al

Boilers in the U S.,
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(| NCLUDES FI RETUBE AND WATERTUBE) °’

STATE/ DATE RULE COMVENT
CH <10 MVBt u/ hr
M < 100 MwBt u/ hr

LA 11/17/ 93

< 80 MwVBt u/ hr

TX 11/ 17/ 93

< 100 MVBt u/ hr

NESCAUM 50--100 MBtu/ hr case by
11/17/ 93 case
NJ 11/17/93 Overall: 25 t/y
3/ 25/ 94 < 137 |l bs/d 5/15-9/15
NY 11/17/93 Overall: 3 Ibs/hr;

15 | bs/ day
3/ 28/ 94
CN 3/ 28/ 94 < 5 MVBTU hr only tuneups

required
CA 3/28/94 Varies from 2-5
S. Coast < 2 MvBtu/hr IMVBt u/ hr
Vent ur a < 1 mwvBtu/hr 1-5 MVBt u/ hr
San Di ego < 5 MwBtu/hr
SF Bay Area | < 1 MwBtu/ hr 1-5 MVBt u/ hr
S. Basin < 5 MMBtu/hr
NH 3/ 28/ 94 < 30 MVBTU
MASS 3/28/94 | < 20 MvBtu/ hr (with PTE
<25 TPY)

operate >1000 hrs per yr

VA 3/ 28/ 94

< 50MvBt u/ hr

R 3/ 24/ 94

< 50 MvBtu/ hr-only tuneups

required

BA LERS

®Generally, it is not clear whether these de minims val ues

refer to whole plants (NJ, NY) or

i ndi vi dual units.



