Chi o EPA
Di vision of Air Pollution Control
Engi neeri ng Section
Engi neeri ng Cui de #52
Question:

When and how shoul d a conti nuous eni ssion
nmonitoring system (CEMS) be required? (This
guestion was originated by the Engi neering Section
of the Division of Air Pollution Control to fulfill
a federal grant comm tnent.)

Answer :

There are several categories of em ssions units
which are required by federal regulations to
install, operate and maintain a CEMS. Mbnitoring
systens may be required to neasure and record the
fl ow of exhaust gas streans and the concentrations
of particulates (opacity), SO, NXx, CO O, CO,
VOC, H,S, HO, THC or TRS. Please check the
appropriate appendi x or subpart for specific

enm ssion unit requirenents.

CEMS | NSTALLATI ONS REQUI RED BY FEDERAL REGULATI ONS

(A) Emi ssions units subject to the nonitoring
requi renments
under 40 CFR Part 51, Appendi x P:

EM SSI ONS UNI' T 40 CFR PART 51 |REQUI RED EM SSI ON
CATEGORY APPENDI X P MONI TORI NG
SECTI ON
Fossil-fuel fired opacity, SO, NOx
st eam gener at or 2.1 and O, or CO,

> 250 MVBTU HR
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Nitric acid plant > 300 TPD
producti on capacity

2.2

NOx

Sul furic acid plant > 300 TPD
producti on capacity

2.3

SG,

Petrol eumrefinery FCCU
cat al yst regeneration
> 20, 000 barrel s/ day

fresh feed capacity

opacity

“only for emission units which have installed SO, contro

equi pnent

(B) Em ssions units subject to the New Source

Per f ormance St andards under

40 CFR Part 60:

EM SSI ONS UNI T

40 CFR PART 60

REQUI RED EM SSI ON

CATEGORY SUBPART MONI TORI NG
Fossil fuel fired D opacity, SO, NOx & O or
st eam generators CGo,
Electric utility steam Da opacity, SO, NOx & O or
generating units Cco,
I ndustrial -comercial - Db opacity, SO, NOx & O or
nstitutional steam generating Co,
units
Smal | industrial -comercial - Dc opacity, SO &
nstitutional steam generating O or CO
units
Muni ci pal waste conbustors Ea opacity, SO, NOx, CO
Portl and cement plants F opacity
Nitric acid plants G NOx
Sul furic acid plants H SO, 0, CG
Petroleumrefineries J opacity, SO, CO
HS, G
Sewage treatnent plants @) o
Primary copper snelters P opacity, SG
Primary zinc snelters Q opacity, SG
Primary | ead snelters R opacity, SG
Ferroal | oy production 4 opacity
facilities
Steel plants: electric arc AA opacity
furnaces
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Steel plants: electric arc
furnaces and argon-oxygen Ala
decarburi zati on vessels

opacity

SO, e ssi ons

Kraft pulp nmlls BB opacity, TRS, O
G ass manufacturing plants
(with nodified processes) cC opacity
Li me manufacturing plants HH opacity
Phosphate rock plants NN opacity
Rubber tire manufacturing BBB VOC
i ndustry
Fl exi bl e vinyl and urethane FFF VOC
coating and printing
EM SSIONS UNI'T 40 CFR PART 60 REQUI RED
CATEGORY SUBPART MONI TORI NG
Synt heti c organic chenica
manuf acturing industry air 111 VOC
oxi dation unit processes
Onshore natural gas processing: LLL SO, TRS

acid gas flow

Synt heti c organic chenica

facilities

manuf acturing i ndustry NNN VOC
distillation operations
Petrol eum refinery 000) VOC
wast ewat er systens
Magnetic tape SSS VOC
coating facilities
Pol ymeric coating of
supporting substrates VW VOC

(C Em ssions Units subject to the National Em ssion
St andards for Hazardous Air Pollutants under 40 CFR

Part 61:

EM SSIONS UNIT |40 CFR PART 61 Cont r ol
CATEGORY SUBPART/ SECTI O Devi ce
N

REQUI RED
MONI TORI NG
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Et hyl ene dichl ori de

purification systens, F all contro
vinyl chloride plants and 61. 68 devi ces vinyl chloride
pol yvi nyl chloride plants
Depart ment of H type not radi onucl i des
Energy facilities 61.93 speci fied and fl ow ate
Nucl ear Regul atory
Conmi ssi on-1i censed I type not radi onucl i des
and ot her non- DOE 61.107 speci fied and fl ow ate
facilities
I norgani c arsenic N type not
em ssions from gl ass 61.163 speci fied opacity
manuf acturing plants
I norgani c arsenic @) type not
em ssions from primary 61.175 speci fied opacity
copper snelters
I norgani c arsenic
em ssions from arsenic P type not
trioxide and netallic 61.183 speci fied opacity
arseni ¢ production
facilities
Benzene transfer BB car bon adsorption VOC from each
operations 61.303(d) car bon adsor ber
bed
EM SSIONS UNI'T 40 CFR PART 61 CONTRCL DEVI CE REQUI RED
CATEGORY SUBPART/ SECTI ON MONI TORI NG
FF all systens not benzene
61.354(a) (1) conplying with (par anet er
and 61.348(d) noni toring option
61.354 (a)(2) avai |l abl e)
FF VOC or benzene
61. 354(c) (6) condenser (par anet er

Benzene waste operations

noni toring option
avai |l abl e)

FF
61. 354(c) (7)

fi xed-bed carbon
adsorption

VOC or benzene
(par anet er
noni toring option
avai | abl e)

FF
61. 354(c) (8)

vapor recovery

syst em ot her t han
condenser or

car bon adsorption

VOC or benzene

FF
61. 354(d)

car bon cani ster
system

VOC or benzene
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(D) Em ssions Units subject to the National

Em ssi on

St andards for Hazardous Air Pollutants under 40 CFR
Part 63:
EM SSI ONS UNI' T 40 CFR PART CONTROL REQUI RED
CATEGORY 63 DEVI CE MONI TORI NG
SUBPART/ SECTI
ON
Bynt heti ¢ organi ¢ chenica
manuf acturing i ndustry use of product VOC
process vent provisions G I ecovery device(s) (par anet er

I ndustry process
wast ewat er provi si ons

63. 143(e) (2)

(TRE index value > 1.0 63.114(b) nmoni toring option
wi th product recovery avai | abl e)
devi ces)
Synt heti c organic
cheni cal manufacturing G use of product VOC
63.127(b) I ecovery device(s) (par anet er
I ndustry transfer noni toring option
operations provisions avai |l abl e)
Synt heti ¢ organic control devices VOC CEMS at the
cheni cal manufacturing G used to conply outlet of the
63.139(e) with 63.133 control device

t hrough 63. 139

(par anet er
noni toring option
avai |l abl e)

Coke oven batteries

L
63.305(f) (4) (i)
63.305(f) (4) (ii)

speci fic device
not specified

COVS or:
certified Method 9
observer

car bon adsor ber
used to conply

M with
Dry cleaning facilities 63.322(9) (2) 63.322(a)(2)or per chl or oet hyl ene
63. 323(b) 63. 322(b) (3) upon
machi ne door
openi ng
EM SSIONS UNI'T 40 CFR PART 63 CONTRCL REQUI RED
CATEGORY SUBPART/ SECTI ON DEVI CE MONI TORI NG

car bon adsor ber

M used to conply
Dry cleaning facilities 63.322(9) (2) Wit h 63.322(b) (3)|perchl oroet hyl ene
63.323(c) prior to machine
door opening
O control device
63.364(e) (1) type not et hyl ene oxi de
speci fied
Et hyl ene oxi de comerci al @) control device et hyl ene oxi de
sterilization and 63. 364(e) (2) type not
fum gati on operations speci fied
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mani f ol di ng
em ssions from

et hyl ene oxi de

t he chanber
O exhaust vent to a (par aneter
63. 364(f) control device |nonitoring option
for another vent avai | abl e)
type
R car bon adsorption
63.427(a) (1) VCoC
Gasol i ne distribution 63.427(b)
(stage I) R refrigeration VOC
63.427(a)(2) condenser system (par anet er
63.427(b) noni toring option
avai |l abl e)
Hal ogenat ed sol vent T
cl eani ng 63. 466( e) car bon adsor ber hal ogenat ed HAP
63.466(f) (1)
W car bon VOC and t he
63.525(a) (3) adsor ber outlet flowrate
Epoxy resins and daily
non- nyl on pol yam des neasurenents:
production pH

Basic liquid resins
manuf act uri ng

W
63. 525(a) (5)

wast ewat er
treat nent system

HAP concentrati on
inlet flowrate

bi - weekly
measur ement s:
total suspended
sol i ds and
bi ol ogi cal oxygen
demand

Epoxy resins and
non- nyl on pol yam des
production

Wet strength resins
manuf act uri ng

W
63. 525(b) (3)

car bon
adsor ber

VOC and t he
outlet flowrate

W
63. 525(b) (4)

wast ewat er
treat nent system

daily
neasur enents:
pH
HAP concentrati on
inlet flowrate

bi - weekly
measur ement s:
pH and
bi ol ogi cal oxygen
demand
EM SSIONS UNIT (40 CFR PART 63 CONTROL REQUI RED
CATEGORY SUBPART/ SECTI O|  DEVI CE MONI TORI NG
N
Secondary |l ead snelters X type not THC
(bl ast furnace) 63.548(h) (2) speci fied
Y combusti on
63. 564( a) devi ce, except VOC
63.564(e) (1) flare
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Mari ne tank vesse
| oadi ng operations

Y
63. 564( a)
63. 564(g) (1)

car bon
adsor ber

VCoC
(par anet er
noni toring option
avai |l abl e)

Y condenser/ VCC
63. 564( a) refrigeration (par anet er
63.564(h) (2) unit noni toring option
avai |l abl e)
Y VOC
63. 564( a) absor ber (par anet er
63.564(i) (1) noni toring option
avai |l abl e)
Petrol eum refi neries VOC or benzene
(wast ewat er provi sions cC control devices (par anet er
for process wastewater 63. 647 as per 40 CFR ([nonitoring option
streans neeting the 63. 653(a) Part 61.354 avai |l abl e)
definition of 63.641)
car bon VOC
Petrol eumrefineries cC adsorption
(gasol i ne | oadi ng rack 63. 650( a) refrigeration VOC
provi si ons) 63. 653(a) condenser (par anet er
noni toring option
avai |l abl e)
combusti on
devi ce, except VOC
flare
VCOC
car bon adsor ber (par anet er
noni toring option
Petrol eumrefineries cC avai |l abl e)
(marine tank vessel 63. 651(a) condenser/ VOC
| oadi ng operation 63. 653(a) refrigeration (par anet er
provi si ons) unit noni toring option
avai |l abl e)
VCoC
absor ber (par anet er
noni toring option
avai |l abl e)
EE add-on control t ot al
63. 704( a) device used to HAP or VOC

Magnetic tape

manuf act uri ng operations

63.704(b) (1) (i)
63. 704(b) (11)

control sol vent
HAP em ssi ons

(par anet er
noni toring option
avai |l abl e)

EE
63. 704( a)
63.704(b) (10) (i)
63. 704(b) (11)

steam stri pper or

any other control

techni que used to
conply with
63. 703(g)

tota
VOHAP

(E) Em ssions units subject to the Acid Rain Provisions

for
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75:

EM SSI ONS UNI' T 40 CFR PART 75° REQUI RED
CATEGORY SUBPART/ SECTI ON MONI TORI NG
general operating
B requi rements for SO, NOx,
75.10 CO, O, flow and opacity
B SO, flow
75.11
B NOx and O, or CO,
75.12
B Co, flow
75.13
El ectric generating
facilities designated as B
phase | or Il affected 75.14 opacity
units under the acid rain
program
(see exenptions listed in B SO, and O, or CO,
section 75.2) 75.15 as a dil uent
B SG,
75. 16
B NOx
75.17
B opacity
75.18
alternative SO, NOx
E and/ or flow systens as
75. 40-75. 48 approved by Admi ni strator
Gas-fired and Appendi x D SO,
oil-fired units
Gas-fired and oil-fired Appendi x E NOx
peaki ng units

* The Ohi o EPA has not been del egated authority for
40 CFR Part 75 terns and conditions

this federal rule.
will
permts.

(F) Em ssions units subject to the Standards for
and Operators of Hazardous WAste Treat nent,
40 CFR Part 264:

and Di sposal

only appear on the federal

Facilities under
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EM SSI ONS UNI' T 40 CFR PART 264" REQUI RED
CATEGORY SUBPART/ SECTI ON MONI TORI NG
Hazar dous waste O CO CEMS
i nci nerators 264. 347 par amet er nonitoring al sg
required)

* The Chi o EPA has not been del egated authority for this
federal rule. 40 CFR Part 264 terns and conditions w |
only appear on the federal side of Title V permts.

(G Em ssions units subject to the Standards for the
Managenent of Specific Hazardous WAstes and Specific
Types of Hazardous WAste Managenent Facilities under
40 CFR Part 266:

EM SSI ONS UNI' T 40 CFR PART 266° REQUI RED
CATEGORY SUBPART/ SECTI ON MONI TORI NG
APPENDI X/ SECTI ON
Hazar dous waste burned in H
boil ers and industri al 266.103(c) CO, O, and THC
furnaces 266.103(d)
(BI F regul ati ons) 266. 104
Certai n exenptions apply Appendi x | X CO and G
per 266.100 section 2.1
Appendi x | X THC
section 2.2

* The Chi o EPA has not been del egated authority for this
federal rule. 40 CFR Part 266 ternms and conditions w ||
only appear on the federal side of Title V permts.

(H) Em ssions units subject to the Standards for the Use
or Di sposal of Sewage Sl udge under 40 CFR Part 503:

EM SSI ONS UNI' T 40 CFR PART 503 REQUI RED
CATEGORY SUBPART/ SECTI ON MONI TORI NG

E

503. 45( a) THC

503. 46( b)

Sewage sl udge incinerator E

503. 45( b) (0}

503. 46( b)
E

503. 45(c) noi st ure

503. 46( b)
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Sewage sl udge incinerator E CO or THC
503. 40(c)

*

40 CFR Part 503 is under a proposed revision which wll
affect nonitoring requirenents. The Ohi o EPA has not been
del egated authority for this federal rule. 40 CFR Part 503
terns and conditions wll only appear on the federal side
of Title V permts.

CEMS | NSTALLATI ONS REQUI RED BY STATE REGULATI ONS

(A) Em ssions units subject to OAC Chapter 3745-21:

EM SSI ONS UNI' T QAC CHAPTER CONTROL REQUI RED
CATEGORY 3745- 21 DEVI CE MONI TORI NG
SECTI ON
ICoating Iine conplying with 3745-21-09
a pounds of VOC per gallon (B)(3)(j)(viii) car bon adsor ber VOC
of solids limtation (B)(3)(n)

coating or printing line
whi ch conplies with the
appl i cabl e capture and

control efficiency 3745-21-09 car bon adsor ber
requi renents or overall (B) (1) (iv) VOC
control efficiency (B)(3)(n)

requi renents of 21-

09(B) (6), (H), (Y),
(NN), (PP), or (XX)

an em ssions unit, other
than a coating or printing

line that enploys control 3745-21-09
equi prent and is subject to (B) (4) (b) (iv) absorber, carbon VOC
21-09( 0O, (B) (4) (b)(vi) adsor ber, or (option available to
(W, (X, (CO, (EB), (KK), (B)(4)(b)(viii) condenser noni tor contro
(LL), (MW, (SS), (TT), (B) (4)(d) devi ce paraneters)

(W), (W), (YY), (Z2),
(AAA) or (BBB)
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" Ashl and Petrol eum Co. 3745-21-09(VW) (1) (e) none o "
(FCC unit regenerator)
(B) Em ssions units subject to OAC Chapter 3745-57
(I ncinerators):
EM SSI ONS UNI' T QAC CHAPTER CONTROL REQUI RED
CATEGORY 3745- 57 DEVI CE MONI TORI NG
SECTI ON
Hazar dous wast e 3745-57-47(A) (2) type not CO
i nci nerator speci fi ed

(C) Em ssions units subject to OAC Chapter 3745-73 (Tot al
Reduced Sul fur):

lime kilns
condensate stri pper
snelt dissol ving tank

EM SSI ONS UNI' T QAC CHAPTER CONTROL REQUI RED
CATEGORY 3745-73 DEVI CE MONI TORI NG
SECTI ON
Kraft pulp mll:
recovery furnaces
di gester systens types not
evapor at or systens 3745-73-04(B) speci fied TRS

(D) Em ssions units subject to OAC Chapter 3745-75 (Infectious
Wast e | ncinerator

Limtations):

EM SSI ONS UNI' T QAC CHAPTER CONTROL REQUI RED
CATEGORY 3745-75 DEVI CE MONI TORI NG
SECTI ON

I nfectious waste types not
i nci nerators 3745-75-04(B) speci fied CO
(>1000 I b/ hr)

I nfecti ous waste 3745-75-04( 0O types not radi oactivity
i nci nerators speci fied
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i nci nerators 3745-75-04(F) speci fied opacity

I nfecti ous waste types not “

(>1000 | b/ hr)

For any em ssions unit not included in the above-

nmenti oned categories, CEMS should be required by the
field office whenever such nonitoring i s necessary to
ensure that the em ssions unit is routinely operating

I n conpliance with an applicable mass em ssion
limtation. The follow ng are exanples of situations
that could necessitate the use of a CEMS for conpliance
noni t ori ng pur poses:

(1)

(2)

(3)

(4)

(5)

(6)

The em ssions unit has denonstrated nargi nal
conpliance with the all owabl e mass rate of
em ssion. (The DAPC consi ders margi nal
conpliance to be greater than 80% of the

al | owabl e mass rate of em ssion.)

Met hod 9 readi ngs are not feasible due to the
nature of the operation of the em ssions unit.

Very | ow visible em ssion | evels nust be

mai ntai ned for the em ssions unit to ensure
conpliance with a very stringent allowable nmass
rate of em ssion.

The em ssions unit has a history of periodic,
possi bl y unexpl ai ned, violations of OAC rule
3745-17-07.

The use of a CEMS for a coating line or
printing line, or a group of such lines, is
nore reasonable (both technically and

econom cally) than detailed, daily, |ine-by-

| i ne recordkeeping and reporting for the
coatings or printing inks enployed. (This
approach has been successfully used in
situations where several em ssions units are

| ocated within a permanent total enclosure and
vented to a control system)

The emi ssions unit is suspected of emtting
excessive em ssions after the normal working
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hours of the field office.

(7) The emi ssions unit consistently operates at or
near its equivalent visible emssion limtation
( EVEL) .

(8) The em ssions unit has control equipnent that
I S expected to degrade in efficiency over a
short tine period (e.g., less than 2 years).

Authority to require a facility to install a CEMS is
provided in Chio Revised Code (ORC) 3704.03(1), ORC
3704. 031, Onio Adm nistrative Code (QAC) rul e 3745-15-
04(C), and OAC rule 3745-35-02(C)(2). These sections
of the ORC and QAC, anong other things, give the
Director of the Chio EPA the authority to require the
person(s) responsible for any em ssions unit to
install, enploy, nmaintain and operate any equipnent,

I nstrunentati on or sensing devices that are reasonable
and necessary to determ ne the anobunt and content of
em ssions and other information about the operation of
the em ssions unit or any violation or potenti al
violation of Chapter 3704. of the Revised Code, or the
regul ati ons or orders pronul gated t hereunder.

Whenever a CEMS is required to be installed, there are
several procedures which nust take place to ensure the
col l ection of useful data. Prior to installation, a
facility nmust submit information concerning the
fol l ow ng:

em ssions unit and process invol ved,;

noni toring | ocation details;

noni t or detection principle(s); and

data acquisition and handling system ( DAHS)
operati on.

aoow

40 CFR Part 60, Appendix B, Perfornmance Specification
1, section 4 and Performance Specification 2, section 3
provide installation and neasurenent |ocation

speci fications which nmust be achieved. Location
approval / di sapproval will be issued by the Chio EPA
Central O fice based on the information submtted. A
site visit by Central Ofice personnel may or may not
be necessary at this point.
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After approval of the intended |ocation, a
certification test nust be conpleted to evaluate the
performance of the installed CEMS. Recertification
testing nust be perfornmed according to the frequency
stated in the regulation pertaining to the em ssion
unit or at a frequency determned to be acceptable in
the Quality Assurance plan that is approved by the
field office and Central Ofice. An intent to test

(I TT) nust be submtted at | east 30 days prior to the
I ntended test date to all ow OEPA personnel the
opportunity to witness the test(s). The ITT nust

i nclude, as a mninum the follow ng information:

proposed test date;

pre-test neeting date (if desired);
facility contact;

testing contractor information;

em ssions unit and testing information;
operating | oad during test;

USEPA ref erence net hod nodifications; and
test protocol.

SQ™TPaooTw

Field office and/or Central O fice personnel shoul d
coordinate efforts to ensure that CEMS certification tests
are witnessed. Specific test procedures are detailed in
the appropriate sections of 40 CFR Part 60, Appendi x B,

Per f or mance Specifications 1 through 9.

Wthin 30 days of the test date, or other reasonabl e anount
of tinme, a certification test report nust be submtted to
the appropriate field office and the Central Ofice. This
test report will be reviewed by the field office and the
Central Ofice to ensure that the test protocol has been

I npl emrented properly. A letter of certification approval
wll be issued by the Central Ofice after any probl ens
with the report have been resol ved.

Recor dkeepi ng and reporting requirenents should be
effective upon installation of a CEM5 and shoul d be
acconplished in accordance wwth 40 CFR Part 60.7(c) and
60. 13(h). Quarterly excess em ssion reports (EER) are
required for all facilities perform ng nonitoring
activities by way of CEMS. These reports are due to the
appropriate field office by the 30th day follow ng the end
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of each cal endar quarter (i.e., January 30, April 30, July
30, and Cctober 30). The format for these reports is
currently determned by the field offices. Each field

of fice nust review the EER and provide a sunmary to the
Central Ofice by the 45th day follow ng the end of each
cal endar quarter, using appropriate EER sunmary forns.

A CEMS which is intended for conpliance purposes nust be
operated wth sufficient quality assurance/quality
control (QA QC) procedures and an approved QN QC plan to
ensure the neasuring and recordi ng of accurate and
preci se data, with mninml downtinme. These procedures
are described in the foll ow ng docunents and shoul d be

i ncorporated in permt |anguage as appropri ate:

a. 40 CFR Part 51, Appendix M Method 203 (when
pronul gat ed) ;

40 CFR Part 60, Appendi x F;

40 CFR Part 75, Appendi x B; and

40 CFR Part 266, Appendix | X, sections 2.1 and
2.2 (after delegation of authority).

oo

For additional information on continuous em ssion
noni toring and reporting requirenments, consult the
follow ng references:

(1) Handbook: Continuous Air Pollution Source Mnitoring
Systens, (EPA 625/6-79-005);

(2) Technical Guiidance of Review and Use of Excess
Em ssion Reports, (EPA 340/1-84-615); and

(3) CEM Manual, by OChio EPA, Division of Air Pollution
Control .

BW TH DM

February 14, 1986
(revised Decenber 11, 1991)
(revised April 3, 1996)
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