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I. INTRODUCTION

Pursuant to Section 403.505, Florida Statutes, North Broward Resource
Recovery Project, Inc. (County), applied to the Florida Department of
Envirommental Regulation (DER) in February 1986 for certification of a steam
electric generating, solid waste energy recovery facility at 2700 Hilton Road
in unicorporated 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 its application to DER, the
County also filed a separate application for the project with the United
States Environmental Protection Agency (EPA) under Part C, Subpart 1, of
the Clean Air Act.

In the summer of 1985, EPA became aware that the Florida Electrical
Power Plant Siting Act (PPSA), under which the site certitication 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superseded by the PPSA, and that the PPSA could not legally be approved by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 North 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 responsibility
for the technical and administrative portions of the PSD review to the FDER.
The following final determination and permit constitute EPA's tinal action as
well as the culmination of those activities delegated to the FDER by EPA.

The applicant plans to construct a 2200 tons per day (TPD) solid waste-
to-energy facility to be located at 2700 Hilton Road in unincorporated Broward
County, Florida. Municipal solid waste (MSW) will be cambusted to produce
steam for power generation. The present plans are to construct four 550 TPD
MSW incinerators. An ultimate maximum capacity of 3300 TPD is anticipated in
the future which will require the addition of a fifth and sixth incinerator.
The County will need to submit an application to construct the titth and sixth
units at a future date. The applicant requests that each unit be permitted
at 110% of its rated capacity. At 110% capacity, each ot the four energy
recovery units will have an approximate heat input of 226.9 million Btu per
hour based on a heat content of 4500 Btu/lb for MSW. Each incinerator will be
allowed to operate 8760 hours per year. The yearly tonnage ot the various
air pollutants emitted were calculated on this basis.



II. RULE APPLICABILITY

The proposed site of the North 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 facility 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 attainment or unclas-
sified 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
(SO3), 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 incinerators under 40 CFR 60,
subpart E, and Standards of Performance for Industrial-Cammercial-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.



ITI. 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% COp

Sul fur Dioxide ~0.140 lbs/mmBtu or 65% removal (not to exceed
0.310 1b/mmBtu)

Nitrogen Qxides 0.560 lb/mmBtu

Carbon Monoxide 0.090 1lb/mmBtu

Lead 0.00056 1b/mmBtu

Mercury 7.50 x 10~4 lb/mmBtu

Beryllium 9.30 x 10~7 lb/mmBtu

Fluorides 0.0040 lb/mmBtu

Sulfuric Acid Mist 90% removal (not to exceed 4.70 x 10-3 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 fram the units to the
atmosphere is listed as follows:

Max imum Annual PSD Significant
Emissions Emissions Rate
Pollutant ' (tons/year) (tons/year)
Particulate (PM) 128 25
Sulfur Dioxide (S032) 1233 40
Nitrogen Dicxide  (NO) 2227 40
Carbon Monoxide (Co) 358 100
Lead (Pb) 2.23 0.6
Mercury (Hg) 2.98 0.1
Beryllium (Be) 0.0037 0.0004
Fluorides (F) 15.91 3
Sulfuric Acid Mist (H,SO4) 18.7 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/dsct)
based on a 12% flue gas concentration of carbon dioxide. NSPS for industrial-
camnercial-institutional steam generating units limit particulate emissions
fran these units to 0.10 1lb/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, other condensible organics, and heavy metals 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 particulate matter consists of a sig-
nificant portion of the total particulate matter, control equipment should
be selected which ensures a high degree of control for 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 $178,200 per year over the originally proposed emission limit of
0.02 gr/dscf, or an overall cost of $348 per ton of particulate removed.
However, the applicant 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 environmental benetit due to decreased
emissions of unregulated hazardous pollutants is not assessable at this time.

B. Sulfur Dioxide

The emissions of sulfur dioxide from 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 tinal 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 SOy emission rates of 7.6 to
4.8 lb/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 1lb/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
envirommental 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, Caliornia, 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 chloride 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 environmental benefit analysis.

Sulfuric acid mist is generated as a result of the oxidation of sulfur
dioxide to sulfur trioxide in the flue gas. Combination 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 187 TPY. BACT of
90% control of these emissions results in an emissions reduction of 168 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 lb/mmBtu. However, the applicant predicts an uncontrolled
emission rate of 0.04 lb/mmBtu or 159 TPY at this facility. A 90% control
efficiency for this pollutant results in the control of 143 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
cambustion 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 1869
tons per year. Acid gas control will provide control of 90% of these emissions
of hydrogen chloride or 1682 TPY.

In assessing the economic impacts, 224 TPY of sulfur dioxide, 168 TPY
of sulfuric acid mist, 143 TPY of hydrogen fluoride, and 1682 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 $3,213,200 in annualized costs. This results in a
cost of $1449 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 compounds 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 Y9+%
reduction of the campounds formed. No acceptable levels of exposure to these
compounds 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 furhace 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 tuels exceed
10% of the fuel input. Permit limits have been stipulated to ensure that
auxiliary fuel input at each of the units will be less than 10%.

E. Carbon Monoxide

Incomplete 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 cambustion practices and
BACT determinations from other states, a limit of 0.090 1lb/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 compounds 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 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 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 fram 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 0.00056 1b/mmBtu is judged to be BACT.

G. Mer cury

BACT is determined to be or 7.50 x 10~4 lb/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 promote 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.



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 ocutput features. Both screening and refined analyses
were campleted using this model, the source parameters in Table V-1 and
emission rates in Table V-2.
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Table V-1

North Broward County Resource Recovery
Facility Source Parameters

Stack Exit Exit Stack
UM - E UTM - N Height  Temp. Velocity Diameter
Source (1) (km) (km) (M) (K) (M/S) (M)
Unit 1 583.6 2907.6 61.0 380 18.2 (2) 1.5
Unit 2 583.6 2907.6 61.0 380 18.2 (2) 1.5
Unit 3 583.6 2907.6 61.0 380 18.2 (2) 1.5
Unit 4 583.6 2907.6 61.0 380 18.2 (2) 1.5

(1) Four 605 TPD incinerators, each with a flue to a common stack. For
modeling purposes the cammon stack was given a stack diameter of 3.0 m
and an exit velocity of 18.2 m/s.

(2) Estimated by using a flow rate of 68,260 ACFM for each unit and calculated
using given diameters.
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Table V-2

North Broward County Resource Recovery Facility

Maximum Emission Rates@

Pollutant (1b/ton) (1b/MMBTU) (PPM) (1b/hr) (ton/yr)
PM 0.29 0.032 —_— 29.2b 102
SO, 2.8 0.31 124-60° 281 896¢
NOj 5.04 0.56 3504 508 1618
co 0.81 0.090 e 262.5 260
voC 0.12 0.013f _— 11.8 37.6
Pb 0.005 0.00056 —_— 0.51 2.23
F 0.036 0.004 — 3.63 11.6
H,S0, Mistd  0.042 0.0047 —- 4.27 13.5
Be 8.4x10-6 9.3x10-7 —_— 0.00084 0.0027
Hg 0.00675 7.5x10—4 -_— 0.68 2.2
As 2.8x10~4 0.000031 —_— 0.028 0.090

a. Based on facility capacity of 907.6 MMBTU/hr firing 2420 TPD of MSW, which is 110

percent of nameplate capcity.
maximum ppm level if applicable.

Maximum emissions in 1lb/hr calculated based on
Maximum tons per year based on 80 percent annual

availability factor of nameplate capacity and maximum lb/hr emission rate except
for NOx and CO; these are based on maximum lb/MMBTU or lb/ton level.

b. Based on 0.015 gr/dscf corrected to 12% CO;.

c. A maximum 3-hour rolling average corrected to 12% COj.

required. Actual tons per year will be between 890 and 431 depending on actual

sulfur in MSW.

d. A maximum 3-hour rolling average corrected to 12% COj.

A removal etticiency of 65%

e. 400 ppmn maximum 1-hour rolling average ppm and maximum 4-day rolling average of
88 ppm; corrected to 12% COp, dry.

f. Covered under nonattainment provisions for 03 and not applicable for PSD review.

g. Operating practice to reduce SO, (see c).
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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 campared with the appropriate short-term
ambient standard or PSD increment. The highest predicted concentration were
used for comparison 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 fram 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 SOy 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 concentrations 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

North Broward County Resource Recovery Facility
Maximum Air Quality Impacts
Campared to the De Minimis Ambient Levels

Pollutant and Predicted Impact De Minimus Ambient
Averaging Time (ug/m3) Impact Level (ug/m3)
S0; (24-hour) 4.4 13

PM (24-hour) 0.46 10

NO (Annual) 1.1 14

CO (8-hour)* 11.1 575

Pb (24-hour) 0.01 0.1 (quarterly)
F~ (24-hour) 0.06 0.25

Be (24-hour) 0.00001 0.0005

Hg (24-hour) 0.011 0.025

* Based on an assumed maximum of 400 ppm, 8-hour average.
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Table V-4

North Broward County Resource Recovery
Facility Nearest Monitoring Station to
or Within 10 km of the RRF

Location with Respect

to the Proposed Facility Concentration 1984
Direction Distance Annual  24-hour 8-hour l-hour
Site (degrees) (km) Pollutant  (ug/m3  (ug/m3) _(ug/m3) (ug/m3)
3700003 85 6.2 M 36 63
Pb 0.2
(quarterly)
3700002 14 6.1 PM 48 120
2270001 199 13.5 PM 38 76
(G01) NOy 33
SOy 3 6
CO 5 7
2270001 199 13.5 P 38 76
(G09) NO7 34
SOy 6 12
0420003 267 12.4 03 202
3700004 170 7.5 CO 5 7
2560002 232 6.5 201 29 59
Pb 0.1

(quarterly)
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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 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 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 SOp 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 SOy 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. 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 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
completed for PM, NOx, and CO. For SO5, additional modeling was performed
which included the interaction of surrounding sources of SOp. For lead, there
is no significant impact level defined in the regulation. However, no further
modeling of lead was completed because the predaminate sources of ambient lead
in the area are mobile sources.



Table V-5

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

PSD Class II Analysis PSD Class I Analysis

Predicted ~ Predicted
PSD Class II Increased Percent PSD Class I Increased Percent
Pollutant and Increment Concentration Increment Increment Concentration Increment
Averaging Time (ug/m3) (ug/m3) Consumed (ug/m3) (ug/m3) Consumed
S0x*
3-hour 512 17.6 3 25 2 8

24-hour 91 4.4 5 5 0.3 o 6

Annual 20 <1 <5 2 K1 <K1
PM

24~-hour 37 _ <1 <3 10 <1 <1

Annual 19 <K1 <<5 5 K1 <1

*Based on a maximum emission of 281 1lb/hr; actual emissions would likely be much lower based on
65% SOy removal efficiency. '

v

_9'[_
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Table V-6

North Broward County Resource Recovery Facility
Comparison of Total Impact with the AADS

Pollutant and Max imum Max imum Existing Max imum Florida
Averaging Impact Impact (1) Background (2) Total AAQS
Time Project All Sources (ug/m3) Impact (ug/m3)
(ug/m3) (ug/m3) (ug/m3)
SOy
3-hour 18 332 27 (3) 359 1300
24-hour 4 92 12 104 260
Annual <1 (4) - 6 - 60
M
24-hour <1 (4) - 120 - 150
Annual <1 (4) - - 48 - 60
NO»
Annual 1 (4) - 34 - 100
Cco
1-hour 39 (4) - -7,000 : - 40,000
8-hour 10 (4) - - 5,000 - 10,000
Pb
3-months <0.1 - 0.2 - 1.5

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

and minor sources within 10 km of proposed facility.

(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, B-hour average.
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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 TMPACTS 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 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 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, whichever 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
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. 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 recammended 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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a. Stack emissions fram each unit shall not exceed the following:

Particulate:

Sulfur Dioxide: (1)

(2)

Nitrogen Oxides:

Carbon Monoxide:

Lead:
Fluorides:
Beryllium:

Mercury:

0.0150 gr/dscf dry volume corrected to 12% (0;.

0.140 1b/mmBtu heat input and 60 ppm (3-hr rolling
average, dry volume, corrected to 12% COj); or

65% reduction of uncontrolled SO) emissions.*
In no case shall the SOy emissions exceed 0.310
1b/mmBtu 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) from

the control device at 65% control efficiency.
Within 18 months of start-up of operation,

the County shall submit compliance tests that
will be used to determine the new SO; emission
limit (in ppm). The limit will be determined
by observed average emission rate (u) fram

the submitted compliance tests and will be
statistically analyzed using the_ope tailed
student T test (t 55 = (x - u) n0+>/s) at the
95% confidence level to derive a mean emission
rate (x), where's is the standard deviation of
observed values n. The final operating SO
emission limit (in ppm) shall be this mean
emission rate (x). 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% COp).

.560 1b/mBtu heat input and 350 ppm (3-hr
rolling average, dry volume, corrected to 12%
Co3) .

.090 1b/mmBtu heat input; 400 ppm (1-hr rolling
average, dry volume, corrected to 12% CO3); and
88 ppm (4—-day rolling average, dry volume,
corrected to 12% COp).

.00056 1b/mBtu

.0040 1b/mmBtu

9.30 x 10~7 1lb/mBtu

7.50 x 10~4 1b/mBtu

* Uncontrolled SO 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 from 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.

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 o0il, 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.

(1) None of the four individual municipal solid waste incinerators shall
be charged in excess of 226.9 mmBtu/hr and 605 tons per day MSW
(110% rated capacity) nor produce in excess of 129,500 lbs/hr of
steam (3-hr rolling average).

(2) The temperature of the flue gas exiting the final cambustion chamber
of the incinerator shall not be less than 1800°F.

Compliance Tests

(1) a. Annual compliance tests for particulate matter, lead, S0y,
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 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).
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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 SO, concen-
tration limits in condition l.a. above.

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

Ae

b.

Ce

d.

Method 1 for selection of sample site and sample traverses.

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

Method 3 for gas analysis for calculation of percent O; and COjp.

Method 4 for determining stack gas moisture content to convert
the flow rate from actual standard cubic feet to dry standard
cubic feet for use in converting concentrations in dry gases to
or from mass emission limits.

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

Method 9 for visible determination of the opacity of emissions.

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

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

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

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

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

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

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

Devices shall be installed to continuously monitor and record steam production,
the final combustion chamber temperature, and flue gases temperature at the
exit of the acid gas removal equipment. These devices shall be adequately
maintained and operating during all periods of operation.

The height of each boiler exhaust stack shall not be less than 61.0 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 number, 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 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 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 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.

Cc. The temperature of flue gases exiting the acid gas control equipment
shall not exceed 300°F. :
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9. Continuous Emission Monitoring

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

(1) Continuous emission monitoring (CEM) systems to measure stack gas
opacity and SOy, NOy, CO, COy, and Op 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 moni-
toring performance specifications of 40 CFR 60.13 and 40 CFR 60,
Appendix B, during initial compliance testing and annually thereafter.
Additionally, CEM's shall meet the quality control requirements of
40 CFR 60, Appendix F (Attachment B).

(2) CEM data recorded during periods of startup, shutdown, and maltunction
shall be reported but excluded from compliance averaging periods for
CO, NOyx, and opacity.

(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 SO, provided that the preceeding thirty day period which ends
on the last day of the malfunction period meets an average S0p
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.

(4) The temperatures of the final cambustion chamber of the turnace and
flue gases exiting the acid gas control device shall be continuously
monitored.

b. An excess emissions repoft 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 cammencement and completion of each period of excess
emissions (60.7(c)(1)).
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(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 preventlve 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 permit 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, NOy, and/or SO, 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 ppm)- for the purposes of this permit provided the data represents
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.

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.

Reporting

de

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 Office, Broward County, and

EPA Region IV.

Continuous 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.
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c. Addresses for submitting reports are:
EPA Region IV

Chief, Air Campliance Branch

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

Atlanta, Georgia 30365

Florida Department of Environmental Regulation (DER)

Deputy Chief, Compliance and Ambient Monitoring
Bureau of Air Quality Management
Florida Department of Environmental
Regulation (DER)
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32301

Southeast District Office of DER

District Manager

Department of Environmental Regulation
3301 Gun Club Road

P.O. Box 3858

West Palm Beach, Florida 33402

Broward County

Broward County Environmental Quality
Control Board

500 Southwest 14th Court

Ft. Lauderdale, Florida 33315
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PART II. - General Conditions

1.

The permittee shall comply with the notification and record-keeping require-
ments codified at 40 CFR Part 60.7. In addition, the permittee shall pro—-
vide EPA with 30 days notice prior to conducting any campliance testing
required under condition 1.a.

The permittee shall retain records of all information resulting from
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 information in writing
within five (5) days of such condition:

(a) description of noncamplying 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.

Failure to provide the above information when appropriate shall constitute
a violation of the terms and conditions of this permit. Submittal ot 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 of -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 of
credentials: :
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(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 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

Camments were received by the Florida DER fram eleven cammentors in regard
to the construction of the North Broward Resource Recovery Facility. All com~
mentors urged that the facility not be pemitted to construct without acid gas
control and stringent particulate emissions limits. As this facility has been
required to camply with the EPA BACT determination which includes acid gas con-
trol and stringent particulate emissions, the concerns of these commentors have
been addressed in the Final Determination and Permit for the North Broward County
Resource Recovery Facility.
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may be sent to the Hearing Officer

IR

all parlies shall be given an op-

(b) Upon the: -

“for the land use hearing, the fol- .~ |

. protect the environment, personal .

T (d) Olher parties may.lnclude any
person, Including those persons
enumeraled In paragraph (4) (b)
who' falled to timely file a notice
of Intent to be a partly, whose
substantial Interests are affected,

- and being determined by the pro-
ceeding and who timely file a

" . motion to intervene pursuant to -
Chapter 120, F.S., and applicable :
rules. Intervention pursuant to this
paragraph may be granted'at the
discretion of the disignated he

" Ing officer and upon- such condr-
tions as he may prescribe any -
time prior to 15 days belore the »%:*
comencement of thg,gertlﬂcatlon .

-
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R When approprlate any

' 'person may be given' an oppor-
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- challenge or rebut such communi- .
) catlons e RO
. l

e r -
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(d) Other partles may-lnclude any
person, Including those persons
enumerated In paragraph (4) (b)
who failed to timely file a notice

of Intent to be a party, whose -

substantia! Interests are affected
and being determined by the pro-
ceeding and who {imely file a

N wu

" . motion to intervene pursuant to :

Chapter 120, F.S., and applicable y

rules. Intervention pursuant to this -

paragraph may be granted'at the -

discretion of the disignated hear-

* Ing officer and upon such condi-

tions as he may prescribe any -
time prior to 15 days before-the

comencement ot the cartlﬂcatlon. L
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TO BE LOCATED
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8. Those wlshlng to intervene In these proceedlngs ‘must be repre-
‘sented by an attorney or other person who can-be determined to be
quallfied to appear in administrative hearings pursuant to chapter 120,
FS or Chapter 17 121 FAC )

9. This Publlc Notlce Is a|so provlded in compllance with the
Federal Coastal Zone ‘Management Act, as specified in 15 CFR Parl
930, subpart D. Public comments on the applicant’s federal consistency

K

" certification should be directed to the Federal Consistency Coordinator, '

.
,.-\\.

~ Division of Environmental Permttttng. Department of Envtronmentat
Ftegulation .

. .
3

10 ‘On February 26 1986 Broward county applled to~ the DER to

" construct the aforementioned resource recovery. plant. The application.

)
ool .‘n

. Is also subject to U.S. Environmental Protection Agency {EPA) regula-
."tlons for Prevention of Significant Deterloration of air. quality {PSD), co- " . .
. dified at 40 CFR 52.21. These regulations require that; before: construc. - w3}

€ « CowmgRcwL

tion on a source of alr pollution- subject to- PSD/ may begin, a permit v -:c
must be obtdined trom EPA. Such permit can only be issued if the new - e
construction has been determined by EPA to comply with the require- ., ., ‘-,
* ments of the®'PSD .regulations, which are described in 40 CFR 52.21. ,- Rl
" These requirements Intlude a restriction on incremental Increases. In air -
; ‘quallty due to the new source and eppllcatlon of best avallable control i
technology, (BACT) AN - B3 " : e
S N ' ' g g '
T The DER has been granted a delegatlon by EPA to carry out the
" PSD review of this source, except for the final signature of the federal s
PSD permit.. Acting under that delegation, the.DER has gerepared a- :
' draft permit which {s included In the DER's staff analysis report The : '
: DER has made a preliminary determination that the proposed construc- w
= tion will comply with all applicable PSD regulations. The degree of v
2 _Class II lncrement consumptlon that wtll result tro;'n the construction bso oy o ]
- : }lf 4 ) -. : 't . .
*: Pollutant Annual Average . 24-hr. Average 3- hr. Average .. .y
" Particufate [ - 8% - 3% I o - B -_-4'1";' o
Sultur Dloxlde . 5% .o 10% -‘.‘_,-.'.-'*:';,_ 7% 5;;
.' The sou.ce Is Iocated approximately 78 krlometers trom the nearest al J
A Class l area:’ ' SON! SR A e IRy A
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" NOTICE. OF, CERTIFICATION HEARING ON AN APPLICATION '

H TO CONSTRUCT AND OPERATE'AN'ELECTRICAL POWER PLANT
N TONA SITE.TO.BELOCATED NEAR . - . -
 POMPANO BEACH, FLORIDA

-. ‘ .
i_. Application nufnber PA 86-22 for corlification to luihovln construclion
ind operation of an electrical power plant near Pompano Beach, Florida, Is

now ~=nding belore the Depariment of Environmental Regulation, pursuant
1o orida Eloclvlcal Power Plant Sliing Acl Part i, Chlplu 403, FS.

et e e o0 S > - Sl

HORTH BAOW ARD
ALOOUHCE AECOVERNY "
(7]
¥ S et
2. The pvopo;ed 25 acte resource ucovory llto Is Ioctled In unlncorponled
Broward County near the southwest quadranti d( tha Intersaction ol Powerline
Rogd and N.W. 48th Sireel (Hilton Road). The lacliity site ls directly east of
the Florida Turnpike adjoining an existing sanitary landillil. The proposed
plant will consist Infilally ol 8 55.5 MW unll Solid Wasty Burning Resource .
Recovery Facllity. The power plant will ultimately be expanded 1o 83.25 MW, °
A shorl ransmisslion line wily connecl 10 an exisling FPAL lubslallon Io the™ "
touth of the lacllity. . . *‘ i\
. ,_, RN

/ . - PR .
1 Tho Deplnmcnl ol Evlvonmenlnl Rrgulallon hu ovnluoled |ho ) pllcn-
tlon for the proposed power plant. Certitication of the plani would allow lts -
construction and operation. The spplication, DER report, BACT and PSO
delumlnnllom are avallable lor public Inspection ol the addresses llslld
Nlcw. A

. .
‘1°4°8 Domeeg: <~

: FLOAIDA l'li.
TURMPIXE

. te  Fe

AUTHOMITY |

. T ,

surs OF FLORIDA DEPARTMENT OF envmonuenul necuunou s 3 ; YA Y AT Grlieara et .-
» Twin Towera Otfica Bullding . . L b " Rolate A by 1o TRtaeE el 0 esevsmscovans T

i 2600 Blalr Stons Road . * : - Co : - o - ver

¥ : <+ Talishasses, Florlda 32301 > - v ' 'm"m At O pecEmon rome

- 3

8. Those wlshlng to lnlervom In lhou plOC.Nﬂngl muat be npuunlod
] L. . by on atliorney or other Kcnon who can be determined lo bs qualified lo
lc non-profll corp ot tation lormed In whole or - . appear In adminisirative hearings pursuant fo Chapler 120, F.S. or Chnplev
In pariio promols conservatlon or netursl besuty; lo prolect the environment, - - 7.1, 21, FAC,
personat health, or other blolaglcsl values; 1o preserva hislorical sites; lo
promole consumar [nteresis; 1o represent labor, commerclsl or lnduunlal
groulps; ar to promols orderly development of ths ares In which the proposed
. |l0¢l1l¢|l power plani is lo bt lor.llld. : .. :

SIAIE OF FLORIDA DEPARTMENT OF ENVIRONMENTAL HEGULATlON
. . South Florlda Distiict Otfice t .
e - 3301 Gun Club Ropd v

. . - West Paim Beach, Fiorlds 33402

o g'mlm‘ within ity

oy anéw‘mo COUNTY RESOURCE RECOVERY OFFICE
PEULITOR Y Y 118 8o AR R R R

9. This Public Notics la also pvovlded Incom llnnu with the lederal Coastal
-+ Zone Mansgemant Ac), 82 specliled In 15 CFR Pant 830, Subpsrt D. Publlic
. commenls on the |po|lclnl s federal conslslcncl’ carllicatlion should be-
. i tor, Db
g i) Nolwllhsllndlnr rnaguph {ayd);: llllun lo ‘an"sgency ducvlbed In &' directed 101 he Federal Consistency Coordina c
b Istion.
: subparagraphs (4)(d), fallure of an agenc descvlbedln wgpau taphs (4](bj1 - Permitting, Depariment of Environmental Regu

SOUTH FLOHIDJAJ:‘AGTE:(;:::FA‘E.E‘MENT DIS'IRICT Iy A and (4)(b)2 lo tile & nollce of Inten 1o rm, within the tlme provided ° 10. On ebvuary 28, 1986, Broward Co;lmly ?;‘plled ‘ﬁ "‘ﬁ DEIR I? cons.l,vucl
T " Wasl Pslm B Florida 33402 1 ¢; " herein shall conslitute a walver of |ha vlghl of the ngency lo participate as s - 1he aloremeniloned resourca recovery plani. The spplicatlon Is also subjecl
’ v, o31 Palm Beach, Florida '. o parl In the proceeding. . lo U.S. Environmental Protection Agency (EPA) regulations lor Prevenlion
' . J) Other partles may Inctude any person, Includlng Ihou ersons enum. - o Significsnt Deterloration of alr quallly (PSD), codified sl 40 CFR $2.21,
orated in paragraph (4)(b) who lalle ‘fm Ilmcly Hile a nollce o] intent 1o be @ . Theseregulations require thal, belore construclion on a source of alr pollulion
s parly, whose wbslmJ tnteresls are atfected and belng determined by the - - Sublect 1o PSD may begin, o permit must be oblalned from EPASuchpermit
e +" ' proceeding and who llmolr lile a motlon |o inlervene pursuani fo Chapler "" °“|1 tl’l.h'l'r::e "'""'::n'.‘;‘;" ‘;‘;"‘:".’U;gs" :"‘:’:’J;:.d::"l:“':“:": 3!“’:'?’:3

"4 120 F.S., and spplicabie rulae. Intetvention puruanl lo this paragraph ma w req "
uhl'bo":::g.bm :.?.séfv':ﬂ:,:ﬂ sAl::mr,:r,’:m|§:':(:l:,'|"":°°c,:rg:‘|?b‘:n|r':;lansq ‘> be gunled a1 the discreliop of tha designated hearing otficer and upon suc In ‘g EFR 52.21. These requlrements Include 8 resiriclion on Incremental
} 10:00 a m Y.ﬂ the Coral floom, Psim Alre Rssor End Conference Genter, X condlll?ns a3 ha may prascriba any lime pvlov lo 15 days belon the comence- - |ﬂ°’|¢lﬁ‘ ';“"'IQ“"‘"(J:&‘;"°|M new source '"d applicalion of best avallable

f it . h R rnonl of the cerlilication hearing. , | i conlrol technolog
:30,: r::::,:;,?";; ’:,?:1:',::::P‘:'n:;:",;h'o':lz‘;'d:'“l:‘lgzd:ﬁ'° h::,:"'“,f" . 8. When appropriste, any person ma bo qlven n opporlunll lo pvesenl 4.0 The DER has been granted o dclequllon by EPA Io cu out IhePSD roview
3 :Hor he Sacility has been predel gb "lcp il ’S Q': o c o s I. : r’oul or wirlten communjcatlons 10 the des ?naled hesring officar. [t the desig- % ol Ihis source, axcepl Tor the tinal signstuie of tha lederal PSD permit. Acting
," lase .,c n,huvln ¢“rm clermine |Y o b“. C Serv :I: .‘:""'; " ‘S neled hearing officer proposos 10 ¢ such ¢ Icstion, then .||'; under thel delegation, the DER has prepared 8 drall permil which Is Included
5::'“‘" i vl Oclogo 3 |;g°°°""“‘" ' ""Y 0| '° ¢ Yesring .. B paitles shsll go glven an opporlunlly 10 cross-examins or chnllengo or rebut 3 *In the DER's alall analysls reporl. Tha EA hss mada a preliminary detorini-
" ETR lr‘}r 5 . 4 ;u ;' such communicsilons nallon 'lhll “T‘; p:’opoud ;:%i;slmt':'lllon wil ct:mply wlln“lll n|;’)‘plllcn‘t|zlln Psﬁ
1 v 1at ree of Class W Increment consumption that will resu
! Puuulnl lo w:.soag) F S 'l-) Pmln lo lho pvocudln shatt Inc\udc.( ‘(I T Nollcu or pellllo .d. pllov |° the h"""ﬂ should b. made In wrlllnq ::g:\ :h:,:amlr::cllegn la ! ' '1 ’

South Andrews Avanus
Fort Lauderdale, Flovldn 33301 RN ”
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vislon ol Environmental

POMPANO BEACH CITY lIBRARY
1213 E. Allaniic Boulevard
Pompano Beach, Florldl 33060 |
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he applicany; the Public Service Commission; ihe Division ol Svata Plannin '\’ n S l-nl LY B \ erage !
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PLACE: Sheraton Orlando International Airport inn, 3835
Beeline Expressway, Orlando, Florida.

PURPOSE: To receive public comment on the lntesr‘. draft of
the G-I rule. :

A copy of the agenda may be obtained by writing to the
Depariment of Environmental Regulation, Burcau of Ground
Water Protection, Twin Towers Office Building, 2600 Blair

Stone Road, Tallahassee, Florida 32399-2400, Attn: Donnice

McClaugherty.

The Florida Department of Environmental Regulation
announces the public hearing described below to which the
public is invited.

DATE AND TIME: October 14, 1986, 9:30 a.m.

PLACE: Coral Room, Palm-Aire Resort and Conference
Center, 2501 Palm Aire Drive North, Pompano Beach, Florida
PURPOSE: To conduct a certification hearing relative to the
environmenta! impacts and other concerns relating to Broward
County's proposed site for a 55.5 megawatt solid waste encrgy
recovery fzéility power plant as required by the Florida
Electrical Power Piant Siting Act, Section 403.508, Florida
Statutes. Mr. William J. Kendrick, Hearing Officer, will
conduct the hearing.

Anyone wishing to become o party to the hearing should
contact Mr. Kendrick at the Division of Administrative
Hearings. The Ozkland Building, 2009 Apalachee Parkway
Tallahassee, Florida. )

The Florida Board of Architecture announces.the next official
Board Meeting to which all intcrested persons are invited.
DATE 3 ND TIME: Friday, October 3, 1986, 10:00 A.M.
Sundial Beach and Tennis Resort, 1246 Middle Gulf
Drive, Sanibel Island, Florida 33957

PURPOSE: Official Board Business

If any person decides to appeal any decision made by the
Board with respect to any matter considered at this meeting
or hearing, he/she will need a record of the proceedings, and
for such purpose, he/she will need to cnsure that a verbatim
record of the proceedings is mude which records include the
testimony and evidence upon which the appeal is to be based.
For information, contact the Florida Board of Architecture,
130 North Monroc Street, Tallahassee, Florida 32301,

AT N

The Florida Board of Architecture announces the next official
‘Workshop to which all interested persoas are invited.
DATE AND TIME: Saturday, October 4, 1986, 9:00 A.M.
PLACE: Sundial Beach and Tennis Resort. 1246 Middle Gulf
Drive, Sanibel Island, Florida 33957

PURPOSE: Sunset Review

f eny person decides to appeal any decision made by the
- Poard with respect to any matter considered at this meeting
or hearing. heishe will need a record of the procevdings, and-
for such purpose, he/she will need to ensure that a verbatim
recqrd of the proceedings is made which records include the
testimony und evidence upon which the appecl is to be based.

For information, contact ihe Florida Board of Architecture,
130 North Monroe Street, Tallahassee, Florida 32301.

The Florida Board of Cosmetology announces a meeting open
to the public and all persons are invited to attend.®

DATE AND TIME: September 29, 1986; 9:00 A.M.
PLACE: Exccutive Suite, 522 Scotty’s Lane, Tallahassee, FL
3:303

PURPOSE: Regular Board Business and Disciplinary
Matters. '

*A copy of the agenda may be obtained by writing: Florida
Board of Cosmetology, 130 N. Monroe St., Suite 35,
Tallahassee, FL 32301

**If o person decides to appeal any decision made by the
Board with respect to any matter considered at this mecting
or hearing, he will need a record of the proceedings. and for
such purpose he may need to ensure that a verbatim record
of the proceedings is made, which record includes the
testimony and evidence upon which the appeal is 1o be based.

The Advisory Council of Respiratory Care, Board of Medical
Examiners, announces a public meeting to which all persons
arc invited. ’

DATE AND TIME: Wednesday, October 1, 1986, beginning
at 8:00 a.m.

PLACE: Orlando International
Conference Room, Orlando, Florida .
PURPOSE: To conduct general business of the Advisory
Council on Respiratory Care.

Airport, Airside B,

" A copy of the ngenda may be obtained by writing to Mrs.

Marcelle Flanagan, Executive Director, Advisory Council on
Respiratory Care, 130 North Monroe Street, Tallahassee,
Fiorida 32301.

Please note that if a person decides to appeal any decision
made by the Council with respect to any matter considered
at the above cited meeting or hearing, he/she will need a record
of the procecdings, and for such purpose may need to insure
that a verbatim record of the proceeding is made, which record
includes the testimony and evidence upon which the appeal
is based.

The Disciplinary Guidelines Committee, Florida Board of
Medical Examiners announces a public meeting to which all
persons are invited.

DATE AND TIME: Thursday. October 2, 1986. beginning
at 9:00 a.m., or soon thereafter

PLACE:. Tampa Marriott Airport Hotel, Tampa International
Airport, Tampa, Florida

PURPOSE: To conduct general business of the Florida Board
of Medical Examiners, Disciplinary Guidelines Committee
A copy of the agenda may be obtained by writing to Mrs,
‘Dorothy J. Faircloth, Executive Director. 130 North Monroe
Street, Tullahassce, Florida 32301.

Please note that if a person decides to appeal a decision made
by the Board with respect to any matter considered at the
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ATTACHMENT A

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 acceptance or operational per-
formance of solid waste incinerators with heat recov-
ery. The throughput capacity of the 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 describing their products. The lit-

erature was reviewed to determine the characteristics

that manufacturers use to describe their HRI's, and to
learn general operating procedures and conditions.
The Power Test Codes of the Asnerican Society of
Mechanical 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 identified 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
considered as the “standard™ for acceptance testing,
based upon a user’s perspective.

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 publications [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 bumed 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.
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

literature describing their incinerators. The literature

was reviewed to determine the characteristics that
manufacturers use to describe their products, and to
Jearn general operating procedures and conditions. The

American Society of Mechanical Engineers (ASME) -

Power Test Codes (PTC 4.1 and PTC 33) were re-
viewed to see whether they could be used for testing

'HRI's. The Naval Civil Engineering Laboratory pro-
cedures in HRI testing were reviewed for applicable
testing information. 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 efficiency while simultaneously
achieving the rated throughput capacity, weight and

" wolume reduction, steam (or other thermal) output,

and environmental emissions. While thermal efficiency
(the ability to release the theoretical heat energy avail-
able in a useful form) can not be the sole criteria for
acceptance, it is the best single indicator of the cor-
rectness of design and quality of manufacture.

“The Army's requirement 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 requirements are defined by local, State, and Fed-

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 HR1 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
prohibit a well operating unit from making its rated
steam output (Jow Btu waste) at the rated mass firing
rate. There seems to be a general consensus by most

“investigators, in this area, that thermal efficiency is the

best indicator of quality of performance, since it takes
into consideration 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-
ficiency of the various HR1 technologies may change
due to “off design™ operation as a result of burning

" ‘waste of a quality other than that specified. The main

era) agencies. It is intended that new HRI's meet stip-

ulated capacity, volume and weight reduction and
efficiency guarantees while operating in compliance
with clean air requirements. Therefore, the test pro-
cedures must be conducted concurrently with envi-
ronmental testing, assuring compliance with air
emission standards during normal operation.

controversy seems to be the method (and the degree

‘of effort) that should be the standard in determining

that thermal efficiency. Much of this controversy is
prompted by the difficulty in determining the Higher
Heating Value (HHV) of the waste. The various pro-

. posals that were made, have had the implied aim of

Unfortunately, no matter how rigorous an accept-

ance test is, the performance standards that the HRI
is required to meet must be clearly and completely
defined in the project specifications. 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 HR1 is a very complex
issue due to both the variability of the quality (heat
content versus moisture and noncombustibles) of the

minimizing the effect of this uncertainty. Very little
effort has been made to develop automated equipment
for more economic and accurate determination of the
waste HHV. 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 collection 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 imay be the central part or core

~of testing. The plant must also have the capability of
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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 feliably. 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 § 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.



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 acceptance test to establish whether
a specific system has complied with the capacity, vol-
ume and mass reduction, and efficiency criteria in the
specification under which it. was purchased. Second,

- these tests can be used as a periodic performance eval-

vation indicating when abnormally high inefficiencies
are occurring. In this instance, the test is conducted

" regularly and the information is compared with that

from previous tests. Reduced thermal efficiency may
also indirectly indicate the possibility of environmental
emission problems. This comparison may be made be-
cause of the common procedure and data base.

To accomplish these tasks, four thermal efficiency
testing procedures have been identified, along with an
alternate concept of separate combustion efficiency and
thermal energy recovery testing. The primary proce-
dures are the input—output, the heat-loss, the modified
heat-loss, and the calorimeter methods. Figure 1 pro-
vides a very simplified illustration of most of the factors

that must be considered in utilizing these methods.:

They are discussed in detail in the previously refer-
enced papers [4-7] and are described by the following
equations: .

Input-output method:
Thermal efficiency (%)

- Useful Heat Output
Heat Input

x 100 (1)

Heat-loss metho_d:

1bennal efficiency (%)

Losses
Heat lnput) X110 @

..(,

Modified heat-loss method:

“Thermal efficiency (%)

..=(1

Major Losses .
Heat Input ) X100 3
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Calorimeter method:

Thermal efficiency (%)

Useful Heat Output '
= 4
(Uscful Heat Output + Losss) X100 @

INPUT-OUTPUT R

As the name input-output implies, only the energy
inputs and the useful energy outputs are measured.
The main disadvantage with this method is the ac-
curate deiermination of the heat content of the waste.
This normally involves the collection of large amounts
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, it 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
instrumentation 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



_method involves the measurement of heat Josses from
- the system, such as sensible and latent heat in the flue

from an HRI can have 8 large impact on the results,

. as noted above in the discussion of the heat loss

gas, sensible heat in the ash, combustible material in

the ash, radiation and convection from the incinerator
"and boiler surfaces, latent heat from evaporation of
ash quench water, and heat contained in boiler blow-

method. Additionally, incomplete combustion of the
waste can result in Josses as significant as the stack

. losses as demonstrated by some of the operating in-
_ stances at Fort Knox and Fort Eustis where labels and

. down. This method varies from the calorimeter and

* input-output methods in that the useful energy output
_ i not measured, but the total heat input is measured

and some smaller heat losses may be partially esti-

mated. The accuracy of this method is variable, based

upon the number of the losses estimated and the ac-'

curacy of that estimation. In addition, this method is
also affected by the accuracy of the determination of

other paper goods were readable after going through
the incinerator. This can be compensated for by mea-
suring the ash production rate and the carbon content -
of the ash. Unfortunately, that would make this
method almost as complex, but still less accurate than

_ the input-output method. However, this method could

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 Jarge 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

potentially less accurate than the input-output

method, its advantage is that it does provide more
useful information. For example, if an incinerator sys-
tem is not operating efficiently, 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.

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 recommendations 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 highiy variable and gen-
erally larger amounts of moisture in the stack gases

be used for day-to-day comparative indications of
changes in thermal efficiency that may require more
detailed investigation. It could also be used to monitor.
the results of changes associated with the operating
crew and/or maintenance procedures.

CALORIMETER

The most rigorous method (which is used in Europe)
is to use the HRI as a continuous calorimeter. The
calorimeter method is much more complex than any

‘of the other methods. It involves doing a complete

mass and energy balonce around the HR1, 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 associated 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
with accurate instrumentation, this method would pro-
duce the most accurate results, and avoid the problem
of determining the heat content of the waste. However,
the measurement of the total maisture of the flue gas
is still a major problem at this time, since the traditional
EPA Method S5 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

sophistication of typical Army HRI plants,
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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



methed is not considered appropriate for the size and
type of HRI plants the Army would typically build.
Starved air technology (the most common type of
_plant), specifically, is not sufficiently developed to war-
rant this level of accuracy, and additional instrumen-
tation would have to be supplied (at a significant
additional cost), especially for the testing. However,
this method would be appropriate to very large (greater

posed test methods are based on existing ASME boiler

than 75 TPD/unit) excess air/water wall plants that

also might include electrical cogeneration, and would

“most likely already have all of the instrumentation
necessary, and represent both & state of the art and &
magnitude of investment that wou/d warrant this level
of accuracy and eflort. This type of plant would be
typical of what the Army would be involved with on
a joint basis with a Jocal municipality.

AN ALTERNATE CONCEFPT

The basis of this alternate concept is to consider that
an HRI facility has two basic purposes: thermal re-
duction of the waste and energy recovery. These two

functions could be examined separately and tested in-

dependently of each other. This would involve testing

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 basis. It is recommended that the input-output
method be used by the Army as the basis for the
thermal efficiency portion of acceptance testing. The
heat-loss method should be used to isolate the areas
of inefficiencies 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
~ 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
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

" details to maximize the use of field available equipment.

the boiler (separate or integral) by delivering to it the

rated amount of hot gases at the temperature specified,
and measuring its thermal efficiency by conventional
methods. These hot gases would be produced by con-
ventional firing 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
determination of the efficiency of producing useful
thermal output. Unfortunately, incinerators are not
normally supplied with start-up and auxiliary (sec-
ondary zone) burmers of sufficient size to produce the
boiler’s rated steam output with out burning any waste.
Towsvar, sonie manufacturess of inodular starved air
systemns 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.

CO\CLUSIO\S AND RECOMMENDATIONS

This paper has documented the investigation of a
standard performance test for Army HRI's. The pro-
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In addition, contractor-supplied data from perform-
ance and emissions tests at the Fort Leonard Wood,
Missouri, HRI have been reviewed to cvaluate 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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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. Our
suggestion is to use the furnace as the calorimeter to
determine the heating value of the waste.

This is accomplished by measuring all the known in-
puts: 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
By ths calenlatad heat input.

INTRODUCTION

One system of incineration has been proven by over
30 years of successful operation in Europe and, tc a
limited extent, in the US.: 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
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 yalues.

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 Buw/lb
' (1667) (2400) (2500) (2900) (3333 keal/kg)
LHV 2400 4270 5740
(1333) (1318) (3200 keal/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.

i’lue Gas Exhaust

Temperature: 400°F (205°C)  374°F (150°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 economically feasible to operate

. a furnace for energy recovery below 60 percent capacity.

" The question is always asked: “What will the manufac-
turer guarantee as a steaming fate;” The answer must al-
ways be conditioned on the composition and heating
value of the waste. The problem then is to determine

those values. Our suggestion is to use the furnace as the ~

calorimeter to determine the heating value of the waste.
. Most furnace/boiler systems are designed for'a total
heat throughput or a maximum furnace capacity for waste
at some specific heating value (Btufib or kcal/kg). The
throughput may increase to some design overload if the
heating value decreases and vice versa, 30 the maximum
total heat throughput is not exceeded (Fig. 1).

PERFORMANCE GUARANTEES

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

Common guarantees are:

(2) 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 functnon of
the waste); :

(d) maximum particulate emissions and other envuo.:-
mental factors.

We are concerned here with (2) 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 EMNERARY 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, 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 Jower 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

-efficiency 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 (1o 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 heatmg 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 specificd normal operating grate temperatures and
while meeting the guaranteed degree of burnout. This test
should also give an indication regarding the reliability of

218



120.

110

100

90
B8O
70
60
50
40
A30
'20

10

BTU/HR X 106

5000
4500

4000

3500

3000
.~

[

—p—— 15% Over-

g

load

Normal
Operation
Zone

DWW N M-

Maximum
Maximum
Maximum
Minimum
Minimum
Minimum

MSW throughput (10.41 STPH%
heat release rate (94 X 10~ BTU/HR)
expacted calorvic valua (000 RTU/LB)
MSW through (50% Max)

heat release rate (50% Max)

expected caloriec value (3000 BTU/LB)

FIG.1 TYPICAL FURNACE OPERATION DIAGRAM

219

b5

12 STPH



B ITETI OJ T e g et

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. As a
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 percer.age 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 pediud, I the facility
does not meet the throughput capacity test, the demon-
strated throughput capacity will be adjusted by the in.
verse 1atio 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 HHYV, 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 facility meets the guarantees as to energy recovery.

Steam Raising Rate

The purpose of this portion of the energy recovery test
is 10 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

_ halance 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 10
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 2
high degree of accuracy:

o Processible waste feed rate (weight) and moisture

o Boiler outlet steam rate, temperature and pressure

o Feedwater rate and temperatures

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

o Boiler drum pressure

o Flue gas rate and temperature at the stack inlet

‘e CO,, 0,, SO; and H,0 in the flue gas at the stack
fnlet by various EPA methods

* ‘Residue and fly ash quantities, temperature and un-

‘burned carbon and sulfur content

e 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

&

220



- o G o -

-

Os

P

400°F

STEAM BOILER 16
(e
B |
k—-’
-
."'.“ 14

0

mua
e

F O4

L

; 4500 p ELECTROSTATIC
— PRECIPITRTOR 435°
h 74 °F . T/

COMBUS”OH
URHRCE

Efficiency = Net Heat in Steam X 100
Net Avail. Heat Input

FIG.2 ENERGY BALANCE FURNACE BOILER SYSTEM

221




TABLE 1 STEAMING RATE

Assumed Waste Composition

208
Carbon 26.6
Hydrogen 3.4
Sulphur 0.2
Oxygen 25.4
Nitrogen » 0.2
Moisture o 20.0
Ash ' 24.2
High Heat Value 4502

Gas Temperature 1742
ExCess Air 1.3882
O.,-Stoichiometric 0.6925
TGotal Air 7.1445

o) 0.9614

cé 0.9320

H, . 0.5273

N 5.4925
FZue Gas , 7.9132
Exhaust Temperature 3742 F.
Steam Temperature 750" F.
Steam Pressure 600 _psi

o

Make-Up Water Temperature 250 F.

Steaming Rate, lb.steam/
lb.waste

2.31

Moisture

N e
wn
ey

N

N
NnonvnoanNn
OSNANMNWS

2
25.0

4494 BTU/1b. (2500 KCAL/
1742 F. (950° C.) KG

1.2503 .

0.6870 1b./1lb.

6.6775 1b./1b.

'0.8589 1b./1b.

0.7875 1b./1b.

0.6585 1b./lb.

5$.1337 1b./1b.

7.4386_1b./1b.
374_ 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,
. «Alnvlations will be yaadz 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 to consist of only the major
components:

» 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.

o 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

222

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..

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

o 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 B'I‘U/LBR

0l1.

02.

D3.

04.

05.
06.

07.

cs.

09.

Dlo.

BTUX10% /DAY

Heat loss due to dry gas. Dry flué gas 569.2
LB/LB. x specific heat x (exit gas temp. )
- amb§e8t air tsmp.) 6.791 LB/LBR X .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,0 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. agter quencg) o

leat 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/LB,) (210°F.-70°F.) x 1 Btu/LB°F.

Heat loss due to moisture in air. Total 12.1

-Jdry 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/

o
?Eﬁog igég°¥?“ater/LBairx 0.429 BTU/LBF.
Heat loss due to quench vapor. (Heat 5.3

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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170.8

75.8

108.8

59.2

13.5

-16.5
.10.0

3.6
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TABLE 2 REFUSE-FIRED BOILER ENERGY BALANCE (CONT'D.)

Item Heat Loss

011.

Il.
12.

I3

I14.

Sl.

BTU/LB. BTUX10%/pAY

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

32

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.)6
6.5583 LB/LBp 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

F

x .013 LB /LB.._ x .489 Btu/LB
(708r. - Ségr?}f

Enthalpy of feedwatsr entering boiler 628.7
(Feedwater temp.~32 F.) x specific heat

of water xolbs. of water/&b. of refuse.
(250"F.-32"F.) x 1 Btu/lLB F x 2.884 LBw/LBR

494.6

1350
17.9

«S

188.6

~5150.1
Steam Production
Heat absorbed in steam. 3541.5
Ctems 11 + I2 4+ 13 4I4)-(Items 1 + 2
+ 34+ 4+54+64+7+8+94+10 4+ 1))
(4500 + 59.81 + 1.6 + 628.7) - (569.2 +
-252.6 + 362.6 + 197.2 4+ 45.0 + 55.0 + 33.4
+ 5.7 + 12.1 + 9.3 + 106.5).
EES/EEg
Steaming Rate. Item _Sl.<enthalpy of lbs. 2,82

Steam @ 150 PSIG 465° F. 3529.4-S 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.
HZO - B8.90% " * ]
0, - 11.55¢ "~ "~ ~
502 _ - 0.208 " "~
Flow - 155,675 l1lbs./hr.
Temp. - 400° F.
Ash

Weight - 5,515 lbs./hr.

C - 5.0% by wt.
S - .1% w "
Temp. - 210° F.

Mois. - 15% by wt.

Combustion Air

"Flow - 140,067 1bs.

Temp. - 70° F.
Refuse

Weight - 20,200 1lbs.

" Moisture - 27,74% by wt.

Ash Cooling Water

Temp. - 70° F.
Flow - 957 1lbs./hr.
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMINATION (CON‘TINUEb)

Item

DETERMINATION OF ULTIMATE ANALYSIS OF REFUSE

1Lbs./Lb. Refuse

Carbon Content

% CO2 Flue Gas X Lb./Hr. Flue Gas X Lb.,./CO2 i}

Lbs. Refuse

+ 8 C

ash X Lb.,;

Ash Dry
Lbs. Refuse

.1179 X 155,675 X .2732 + .08 X 4687 2472
20,200 20,200

Hydrogen Content

Hzo from H, Comb. = H

2 ZOFlue Gas =~

H2°Ref'gse = H30 ash vapor T H2° comb.air

HZOFlue Gas =3 HEO £G X Lb’FG
Lbs.

Refuse

= ,0890 X 155.675 = .6859
20,200

Comb.Air X Lb'H.,O/Lb'Ash

Lb‘Refuse
= 140,067 X .013 = .090

20,200

Hy0ncn vap.."” Cooling Water Flow - & Mois.in Ash X Lb.

Ash
.Lb. Refuse Lb. Refuse

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

H2°Refuse = Lb. /Lb

H,O

= Lb.

2”Comb.Air.

H,O

‘Refuse.
= .277%
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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, 320 X.Lb.u/Lb.Hzo' |
= _,3115 X .1188 .03484
3 Sulfur Content
L SOE X Lb'PG X Lb'S/Lb'502 + % SF ) 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 . Nitrocen Content (Est. Value) .0060
6 Ash Content

= Residue = Hy0p ¢i5e™ 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 4+ 5 + G) =

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

1.000
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TABLE 3 SAMPLE FUEL HEATING VALUE DETERMfNATION (CONTINUED)

DETERMINATION OF HIGH HEATING VALUE

OF SOLID WASTE BY BOJE FORMULA

Weight Fraction Btu/Lb. HHV
1l C <2472 14,976 3702
2 H _ .03484 49,374 1720
3 S .0011 4,500 | 5
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 comporient 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 heating
value calculation. o

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
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 energy recovery systems by measuring the output of
the system and basically using the furnace as a calesi-
meter seems to be reasonable and more accurate than
trying to determine the precise composmon of refuse by
sorting and analysis.

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.
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ATTACHMENT B

Promulgation of Quality Assurance Requirements for Gaseous Continuous
Emission Monitoring Systems Used for NSPS Compliance Determination

On June 4, 1987 quality assurance final rules were promulgated (40 CFR 60,
Appendix F, Procedure 1) for gaseous continuous emission monitoring systems (CEMS)
used for new source performance standards compliance determinations. These
quality assurance requirements must be implemented by December 4, 1987 for the
following source categories:

Subpart D, (40 CFR 60): Electric Utility Steam Generating Units
(constructed after 9-18-78). Both SO> and NO, CEMS must implement
the quality assurance requirements.

Subpart Dy (40 CFR 60): Industrial-Commercial-Institutional Steam
Generating Units (constructed after 6-19-84). Both SO and NO, CEMS
must implement the quality assurance requirements.

The quality assurance requirements include the following:

1. A quarterly performance audit to measure the CEMS accuracy
' and make sure the system is operating properly.

2. Criteria that defines when the CEMS is out of control
and corrective action must be taken.

3. Criteria for invalidating CEMS measurement data.

4., A QC program must be developed that includes step-by-step
~written procedures for six activities described in
Section 3 of the final rules.

Enclosed 1s a copy of the June 4 Federal Register containing the final
rules. Also enclosed are the following three guidance documents which you may
find useful in implementing the final rules:

Section 3.0.4., This is the revised EPA Traceability Protocol No. 1 for
cylinder gases. Section 5.1.2 of the final rules requires that gases used
for Cylinder Gas Audits (CGA) must be prepared according to this Section 3.0.4.

Section 3.0.7. This provides example calculations for the Relative Accuracy
Test Audit (RATA), Relative Accuracy Audit (RAA) and the CGA.

Section 3.0.10. This provides guidance on the six activities that need
written procedures as part of the QC program described in Section 3 of the
final rules.

Sections 3.0.4, 3.0.7 and 3.0.10 will be published as part of the Quality
Assurance Handbook for Air Pollution Measurement Systems. Volume III - Stationary
Source Specific Methods (EPA-600/4-77-027b). These sections are included here
to provide guidance in advance in order to meet the December 4, 1987 {mplementation
date for the final rule.

After Lhe final rules are implemented, the Quality Assurance Division of the
Environmental Monitoring Systems Laboratory (EMSL) at RTP, NC plans an "Annual
Report on CEMS Accuracy and Problems" based on the Data Assessment Reports (DAR)
submitted quarterly by the source owners/operators.



.
Sammm- - -]

Federal Reghsier [ Vol. 52, No. 187 | Turaday, 'm'_c 1887 { Bules and Begulations 21003

ENVIRORMENTAL PROTECTION
AGERCY

40 CFR Part 80
[AD-FRL-8021-7)

Standards of Performance for New
Sistionary Sources; Quality Assurance
Requirements for Gassous Continuous
Emission Monitoring Systems Used for
Compkance Detarmination

Agency: Environmental Protection
Agency (EPA). '
AcTon: Final rule.

SUMMARY: Addition of Appendix F.
Procedure 1—Quulity Kssurance
Requirements for Gaseous Continvous
Emission Momitoring Systerms (CEMS's)
Used for Compliance Determination was
proposed in the Federa! Register on

- March 14, 1854 (49 FR 8878). This action

promuigates the addition of Appendix F,
Procedure 1, thet will be applicable for
evaluating sffectiveness of quality
contro! (QC) and quality assurance (QA)
procedures and the quality of dats

pnduneﬁ by any CEMS used to

demonatrate campliance with 40 CFR

- Part 60 emission segulations on a
continuous basis. Procedure 1 applies to

steain generating units subject ta 4 CFR
Part 80, Subpart Da. The intended effect
of this megulation is to require sources
that sre required to use CEMS's for
conlinuous camplisnce determination to
evaluste CEMS data quality and report
results of quarterly accuracy
deteminstions and calibration drift
(CD] tests with the required emission
reporta. Procedure 1 defines the test
procedures and criteria for acceptable
data quality.

SPFECTIVE DATE: June 4, 1857.

Under section 307{b)(1) of the Clean
AirAct, judicial review of these
sdditions to 40 CFR Part 80 is eveileble
onfy by the filing of & petition for review
in the U.S. Courts of Appeals for the
District of Columbia Circuit within 60
days of todey’s poblication of this rule.
Under section 307(b)(2) of the Clean Air
Act. the requirements that are the
subject of today's motice may not be
chellenged later in civil or criminal
proceedings brought by EPA to enforce
these requirements.

ADORESSES: Summary of Comments and
Responses. The summary of cornments
snd responses for the proposed sddition
of Appendix F, Procedure 1, may be
obtained from the U.S. EPA Library
(MD-35), Research Triangle Park. North
Carolina 27711, telephone number [919)
841-2777. Please refer to “Appendix F—
Quality Assurance Procedures,
Procedure 1—Quality Assurance
Requiremenmty for Gaseous Continuous
Emission Maritoring Systems Used for
Compliance Determination (Proposed
Merch 14, 19684, 49 FR 09676}—Summary
of Comments and Responses. EPA—450/
3-£7-009" The document contains
(1) a summary of the changes made to
Procedure 1 since proposal and (2) a
semmary of all the public comments
made on the proposed addition and the
Agercy's response to the comments.
Quality Assurance Guidelines: A
document entitled “Calculation and
Interpretation of Accuracy for
Continuous Emission Monitoring
Systems” is available from the U.S. EPA.

.Office of Research and Development

Publications, 28 West St. Clair Street,
Cincinnati. Ohio ¢5268. It js Section 3.0.7
of the Quality Assurance Handbook for
Air Pollution Measurement Systems.
Volume DL Stationary Source Specific
Methods, EPA-800/4-77-0276. The
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purpose of this document is to provide
operators and reviewers of CEMS's with
guidelines for evaluating results of
CEMS relative accuracy tests and
audits. -
Docket A docket, number A-80-29,
containing information considered by
the Agency in the development of the
additions is available for public
inspection between 6:00 a.m. and 4:00
p-m. Monday through Friday, at EPA's -
Central Docket Section (LE-131), West
“wer Lobby, Gallery 1, 401 M Street,
2.W, Washington, D.C. 20460. A
reasonable fee may be charged for
copying. : :
FOR FURTHER INFORMATION CONTACT:
Darryl J. von Lehmden, Quality
Assurance Division, Environmental
Monitoring Systems Laboratory (MD-
77), US. Environmental Protection
Agency. Research Triangle Park, North
Carolina 27711, telephone (919) 541-
2415; or Peter R. Westlin, Emjssion
Standards and Engineering Division,
{MD-19), U.S. EPA. Research Triangle
Park, North Carolina 27711, telephone
number (919) $41-2237.
SUPPLEMENTARY INFORMATION:

L Public Participation

The addition of Appendix F,
Frocedure 1, was proposed in the'
Federal Register on March 14, 1984 (49
FR 9678). Public comments were
solicited at the time of proposal. To
provide interested persons the
opportunity for oral presentation of
data, views, or arguments concerning
the proposed procedures, a public
hearing was scheduled for April 9, 1884,
beginning at 9:00 a.m. However, the
*.earing was not held because no one
requested to speak. The public comment
period was from March 14, 1984, to May
14, 1984, and was later extended to July
13, 1884 (48 FR 24151).

Thirty-nine comment letters
concerning the issues relative to the
proposed procedures were received. The
comments have been carefully
considered; and, where determined to be
appropriate by the Agency. changes
have been made in the proposed
addition.

11. Significant Comments and Changes to
the Proposed Appendix F, Procedure 1

Comments on the proposed addition
of Appendix F, Procedure 1, were
received from industry, Federa)
agencies, State air pollution control
agencies, trade associations, and
equipment manufacturers. A detailed
discussion of these comments and
responses can be found in the document
described in the ADDRESSES section of
the preamble. The summary of

comments and responses are
summarized in this preamble. Most of
the comment letters contained multipls
comments. The comments have been
divided into categories cited below.
Applicability .
Several commenters were concerned
that Procedure 1 would become
applicable to Subpart D sources which-
fn turn would bave to undertake
significant changes to CEM's installed

under less stringent regulations. The
commenters suggested that the

spplicability of appendix F be limited to
- CEMS's installed after the promulgation -

of the regulation. The Agency has
determined that QA procedures are
necessary when CEMS's are used for
compliance determinations. Revisions to
Subpart D were proposed on October 21,
1983 (48 FR 48060), and the mpoul
contained continuous compliance
provisions. However, the burden of any
CEMS changes required because of the
spplication of Procedure 1 will be
evaluated when and if revisions to
Subpart D are promulgated.

Two commenters stated that 8 months
would be insufficient time to incorporate
the data reduction procedures, write the
QC procedures, and hire and train
additional personnel needed to comply
with the requirements in Procedure 1.
The Agency revised Procedure 1 as
proposed to eliminate the precision
determination that would have required
considerable revision of existing
computer operated systems. It is the
opinion of the Agency that, without the
precision determination provisions, 8
months is sufficient time to prepare to
comply with Procedure 1. The proposed
revisions to Subpart D included a
provision to allow affected sources 1 full
year to develop CEMS's before having to
comply with the revised regulations.

Several commenters expressed
concerns about the applicability of
continuous compliance regulations and
the use of CEMS's for compliance
determinations. The determination that
a CEMS is an appropriate compliance
tool for new source performancs

" standards was not within the scope of

the procedure 1 proposal. Such a
determination was made with respect to
Subpart Da in that rulemaking and is a
subject of the pending Subpart D
rulemaking. Procedure 1 provides a
basis for evaluating CEMS data that are
used for compliance determinations.

Quality Control Requirements

Three commenters suggested that the .
criteria list in the QC section be
expanded to include several site-specific
factors. The Agency believes that the
list in Procedure 1 is as complete as

reasonably possible in a general

" regulation. The CEMS operator is

encouraged te develop a guality control
list specifically suited to the situation.
One commenter stated that the
rewriting of the QC procedures
following successive audit failures will
not improve the performance of a poorly
designed CEMS. The Agency recognizes
that the design and application of a
CEMS are important factors in the
successful operation of the CEMS.
Replacement of an inadequate CEMS
may be the only appropriate action
available after continued poor operation
and is an action that should be
considered in developing the QC plan.

Assessment of Dato Precision

Many commenters stated that
assignment of cylinder gas or gas cell
concentration values using CEMS
responses should not be allowed. The
commenters suggested using reference
methods for this determination. The
Agency notes that the cylinder gas or
gas cells are used in this case to
measure CEMS response drift. For this
purpose, it is not necessary to know the
input values with absolute accuracy. but
only that the value is stable.

Many commenters noted that present
regulations require daily zero and span
CD check and adjustment and that
additional precision determinations
were unnecessary. Reporting
requirements for these precision
assessments were burdensome. as well.
The Agency agrees that the precision
calculation and rerporting are
unnecessary for QA and has removed
the precision section from Procedure 1.
The CD determination procedure has
been expanded to include the zero (or
low-level) value as well as the upper-
Jevel value,

Zero and Upper-Level Calibration Drift

Three commenters stated that it
would be appropriate to declare a CEMS
to be out-of-control when drift exceeded
twice the Appendix B specifications on
any day, rather than only after 5
successive days. The Agency’s
experience is that application of this
Jower limit over an extended period of
time may lead to excessive adjustment
frequency and CEMS instability. A
single drift measurement in excess of
the lower limit could be a result of a
statistical aberration, a dirty window
which could be easily cleaned, or a
nearly empty gas cylinder, none of
which would be cause for declaring the
CEMS out-of-control.

Many commenters stated that the
requirement to conduct a relative
accuracy audit [RAA) following an out-
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of-control caused by excessive drifl
period {s excessive. The Agency agrees
with this comment and revised the
proposal to include the determination of

the end of the out-of-control period that

is & result of excessive drift by
demonstrating that the CEMS is
operating within drift specifications.

Beveral commenters noted that this
section and other sections of Procedure
1 required that source operators use -
slternate methods of obtaining
emissions data when the CEMS is out-
of-control. This requirement fn -
Procedure 1 could‘lead 1o significant
expenditures for alternate monitoring.
The Agency has clarified the language
from the proposal to note that Procedure
1 defines the criteria which determine
when 8 CEMS is out-of-control. Under
such conditions, the CEMS data are not
valid for meeting the minimum data
availability requirements found in
continuous compliance regulations. The
epplicable reguiations specify the
minimum data availability requirements
and these requirements, not Appendix F,
dictate the necessity for alternate
emission monitoring when the CEMS is
out-of-control. The alternate monitoring
method may be another CEMS which
would also be subject to the
requirements in Appendix F, Procedure
1

Three commenters suggesied the use
of historical data for CEMS out-of-
control periods as a valid alternative
method. The Agency agrees that
historical diluent emission data could be
considered a valid alternative method,
bu! that review of the alternative
procedure and data by the Agency
would be necessary before approval for
specific or general use. Description of
the procedure is included in 40 CFR
60.13(i).

One commenter provided a review of
CEMS CD data (collected by EPA during
2 CEMS demonstration project) that
indicated substantial invalidation of
data because of excessive drift. The
Agency reviewed the commenter's
analvses and determined that the
commenter erred in establishing the
appropriate CD limits and in
determining the number of out-of-control
periods. The drift limit established by
the commenter was about one-half of
that defined in Procedure 1. This
significant difference in CD on drift
limits produced s significantly larger
number of apparent drift limit violations
than would be determined following the
criteria in Procedure 1.

In addition, the commenter divided
rrlatively long periods of poor CEMS
performance into severa! periods of out-
of-control operation. If the criteria in
Praredure 1 had been followed, these

individual periods of out-of-control
performance would have been
consolidated into relatively few out-of- -
control periods that would have ended -
only when comrective actionwas -
completed. The Agency has determined
the long term CEMS operation can
continue uninterrupted or with only few
interruptions attributable to drift criteria
violations. :

Assessment of Data Accuracy

Many commeniers expressed the
opinion that quarterly assessment of
data occunc'y is too frequent,
Suggestions for alternative schedules
ranged from annual to only once at the
time of CEMS installation. The
commenters provided no information
supporting a reduction in audit
frequency. While the Agency agrees that
CEMS design, application, and
maintenance are critical to proper
operation and high data quality, the
Agency is convinced that the only
measure of QC effectiveness is a
periodic accuracy audit. The Agency's
experience indicates that a quarterly
sudit frequency is appropriate; this is
based on the results of studies of long
term performance of CEM's performed
by the EPA Office of Researchand -
Development (technical paper
describing the work is in the docket).

Procedure 1 has been revised from the
proposal to reduce the burden of
sccuracy auditing within the scope of
quarterly audit periods. The relative
accuracy test audit (RATA) is performed
88 defined in the applicable
performance specification in Appendix
B and is required only once per year.
Either of two other audit procedures is
allowed for the other three audit periods
each year; these procedures are the
cylinder gas audit (CGA) and the RAA
based on a three-run, manual method
test.

. Five commenters urged the use of
calibration gas cells as acceptable sudit
materials. The Agency has no
independent procedure for determining
accurstely the appropriate CEMS

- response a gas cell should produce.

Without an independent certification of
gas cells or an appropriate application
procedure, the Agency has determined
that gas cell sudit material is
unacceptable for accuracy suditing.
Several commenters proposed
alternative audit procedures including
fuel sampling and analysis, process rate
measurements, and inclusion of new test
method procedures (e.g.. Methods 8A
and 6B). The Agency has no data to
support the use of fuel sampling and
analysis procedures as s basis for CEMS
accuracy suditing on any reasonable
time scale (e.g.. hourly or daily). The

imprecision associated with fuel data
for these short test periods is much
greater than the acceptable drift limits
specified for CEMS. Process rate
mesasurements are also inappropriate as
accuracy audit bases because of the
source-specific nature of such

rocedures. The Agency provides means

or reviewing and epproving acceptable
alternative procedures applicable to
specific sources.

The A.genc{ agrees that promulgated

methods. such as Methods 3A, 6A, 6B,

" 8C, and 7E should be ellowed as

accuracy sudit methods and has revised
the appropriate paragraphs in the,
General Provisions accordingly.

Two commenters questioned the need
to specify that all audits be completed in
the first 2 months of any quarter. The
Agency agrees snd has changed the
requirement in Procedure 1 to allow the
audit to occur any time during a quarter, -
but there must be a minimum of 60 days
between two quarterly audits.

Two commenters recommended three-
point calibration checks in lieu of the
two-point audit specified in Procedure 1
as a8 more appropriate audit procedure.
The Agency disagrees thai a three-point,
repeated, calibration error test is a more
appropriate sudit. The calibration error
test provides information about the
linearity of the CEMS response
throughout the range of the instrument
response. The CGA in Procedure 1 tests
the CEMS for the accuracy of responses
to two audit gases with concentrations
representing and bracketing the
expected level of emissions at the leve!
of the emission standard. This is a
procedure that more appropriately
represents an independent audit.

Several commenters proposed to
allow manusl method analysis of
cylinder gas concentrations for the
CGA. The Agency has determined that -
independent snalysis of audits is
necessary and has established a policy
of traceability to National Bureau of
Standards standard gaseous reference
materials (SGRM's) or manufacturers’
certified reference materials (CRM's) for
this purpose.

Two commenters stated that use of
the CGA and prohibition of the use of
gas cells for auditing favors some CEMS
technology over other types of systems.
This, the commenters argued.
discourages research and development
of new equipment. The Agency believes
the CGA is a technically acceptable,
demonstrated, independent auditing
procedure for CEM's. As noted earlier,
the gas cell is not acceptable at this time
as an audit material. Approval of a
demonstrated alternative procedure,
such as the CGA, is not favoritism nor
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. should it discourage development of
other audit procedures or CEMS
instrumentation.

Three commenters requested
clarification or the definition of when an
out-of-control period begins and ends.
There are two tests that may result in
out-of-control periods: the CD check and
the accuracy sudit. An out-of-control
period resulting from excessive CEMS
drift begins when the fifth consecutive
excessive drift determination (or first
drift determination in excess of four
times the drift specification) occurs. The
out-of-control period ends when
corrective action is completed and the
CEMS is demonstrated to operate within
scceptable drift specifications again
{i.e.. at the end of the day when the CD
measurements are within
specifications).

The CEMS is determined to be out-ol-
control as a result of excessive
inaccuracy from the time the accuracy
audit sampling is completed. This does
not include the time for sample analysis
4: 2 data reduction. The out-of-control
. .mod ends when the CEMS completes
ihe audit sampling successfully: again,
time for sample analysis and data
reduction is not included. This approach
emphasizes the importance of
expediting sample analysis and data
reduction.

Two commenters questioned the
requirement to conduct accuracy audits
periodically when the source is operated
seasonally or otherwise intermittently.
The cost of possible forced-operation of
& source in order to conduct an accuracy
audit would be significant. Procedure 1
as promulgated requires only an annual
RATA while querterly audits may be
completed using CGA or RAA. The
Agency believes it is not burdensome to
require 8 RATA and at least 50 percent
load operation once per year. The
Agency also believes it is critical to

_maintain operation of a CEMS
regardless of operation of the source #
that CEMS is to provide complience
data when the source is operating at
compliance levels. The operator of a
source that operates seasonally can
request a revised schedule for auditing
from the Agency that would include the
RATA.

EPA Performonce Audit Program

One commenter questioned the ability
of the Agency to supply the EPA :
methods performance audit samples
required for every RATA. The Agency
has made the necessary plans with
suppliers to have a sufficient supply of
audit samples available not only for the
RATA's but also for other complianoe
festing required using EPA methods.

Calcelotion of Deta Accaroey -~

One commenter questioned the use of
the canfidence interval in ca i
relative accuracy (RA) with fewer than
nine data sets. While it is cerrect
statistically to include the confidence
interval with any number of data sets,
dhe potential size of the canfidence
interval can overshadow the meaz or
average value when the number of data
sets is reduced to as few as three. For
this reason, the RAA quarierly aundit
alternative using only three runs will be
determined based on the average values
only. The RATA is conducted annually
and will include the sum of the nine nm
average and the confidence interval in
caloulating RA.

Reporting Requirements

Five commenters stated that the
promulgation of Appendix F, Procedure
1, would significantly increase
recordkeeping and reporting
requirements for affected facilities. They
questioned whether the increase in
labor and associated costs would yield a
commensurate improvement in data
quality. The Agency has eliminated o
great deal of the data reduction and
reporting requirements from the
Procedure 1 praposal with the deletion
of the precision determinations. The
Agency believes it is not burdensome to
require a source to supply audit results,
drift assessments, and information
about out-of-control periods with other
compliance reports. Procedure 1 will not
significantly increase the reporting
requirements for sources using CEMS's
for compliance monitoring.

Ope commenter proposed that
Procedure 1 include a provision thet
would not preclude control agencies
from taking into account QA results
when reviewing CEMS data, but prohibit
sources from doing so. The Agency’s
response is that it is technically
incorrect to adjust CEMS data using
RAA results. This applies to both the
source owner/operator reporting the
data and the contral agency reviewing
the results. Source operators must
comply with reporting and :
recordkeeping requirements as they are
written. ‘

The bases for not allowing adjustment
of CEMS results are the tmprecision and
error associated with both the CEMS  ~
and the audit method results. These
measurement factors are the reason for
allowing a range of andit results (e.g., 20
percent for the RATA) that indicates
acceptable CEMS performance. n
addition, the sudits represent only a
brief period of CEMS and process
operation while compliance deta
represent relatively long periods of

operation. There is no technical basis
for adjusting CEMS results using QA
data. Quality assurance results should
be cansidered only in assuring that the
CEMS performance is within
specifications.

Costs of Implementation

Five commenters recalculated the
estimated labor-years required to
implement Procedure 1 at Subpart Da
sources and found the number to be 124
person-years instead of the 80 person-
years mentioned in the proposed

reamble. The Agency delermined the

bor needed to meet the Procedure 1
requirements in the industry recognizing
that not all Subpart Da sources would
be operating the entire evaluation period
(5 years). The commenters’ figures
represent the worst case view, but the
Agency's 80 person-year value is also @
conservative figure that more closely
represents the expected costs.

Many commenters noted that the level
of effort included in the proposal
substantially underestimates the
expected costs. because the proposal
has labor estimates based on an
evaluation of 8 unit having only one SO,
and one NO, monitor. Subpart Da
sources are required to monitor SOy
control efficiency which dicates that
uncontrolied SO, emissions and
diluent gases also be monitored. The
Agency underestimated the costs of
implementing Procedure 1 at a Subpart
Da source by a factor of two, according
to the commenters.

The Agency agrees that the cost
estimates in the proposal were derived
for only an outlet CEMS. However,
adding the costs incurred by including
an inlet CEMS will not necessarily
double the costs of applying Procedure
1. Many QA taske can be consolidated
and duplication avoided 5o that totel
costs should be considerably less than
twice the consetvative costs mentioned
in the proposal.

‘There are a number of other changes
incorporated into Procedure 1 since
proposal that will decrease estimated
costs of implementation. The precision
assessment and reporting have been
eliminated. The RATA has been
changed to once annually instead of
semiannually, and the CGA and )
abbreviated RAA are allowed the other
three querters. The Agency has
estimated effort for implementing
Procedure 1 based on the promulgation
version and determined these casts to
be between 326 and 704 labor hours per
year for a Subpart Da facitity depending
on the type of audit used. CGA or RAA.
This cost is consistent with the estimate
described in the proposal and does not
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significantly change the estimated
effects on the industry.

The Agency believes that the benefits
from providing useable, valid,
compliance emission data apply to both
the source operator and the regulatory
agency. The expenses for implementing
Procedure 1 are worthwhile for the
ircreased confidence in demonstnting
compliance and in instituting
enforccment action. Source operstors
further benefit through the availability
of continuous, valid information on the
operation of the control system and can
use such data to optimize operation.

Miscelloneous

One commenter suggested that the
Agency should focus on the research
and development of CEMS technology in
developing less burdensome QA
requirements. The Agency believes
CEMS technology is sufficiently
developed to apply it to continuous
compliance determinations. Numerous,
successful, long-term, CEMS
demonstrations have been reported by
both the Agency and by industrial users.
There is no substantive reason for
delaying the implementauon of
Procedure 1.

1. Docket

The docket is an orgamzed and
complete file of the information
considered by EPA in the developmem
of this rulemaking. The docket is a
dynamic file, since material is added
throughout the rulemaking development.
The docketing system is intended to
sllow members of the public and
industries involved to identify and
locate documents readily so they can
intelligently and effectively participate
in the rulemeking process. Along with
the statement of basis and purposes of
the proposed and promulgated rule and
EPA responses to significan! comments,

52 conicnts of the docket will serve as
the record in case of judicial review
{section 307(d)(?)(a)).

TV. Miscellaneous

Under Executive Order 12291, EPA
mus! judge whether a regulation is
“major"” and, therefore. subject to the
requirement of a regulatory impact
snalysis. This regulation is not major
because it will not have an annual effect
on the economy of $100 million or more;
it will not result in a major increase in
cos!s or prices: and there will be no
significant adverse effects on
competition, employment. investment,
productivity. innovation. or on the
ability of U.S.-based entrprises to
compete with foreign-based enterprises
in domestic or export markets.

- The Regulatory Flexlbnhty Act of 1880

" requires identification of potentially

adverse impacts of Federal regulations
upon small business entities. The Act
specifically requires the completion of a
Regulatory Flexibility Analysis in those
fnstances where small business impacts
are possible. Because this regulation
affects only one source category, large

‘utility boilers, and does not affect small

business entities, no Regulatory
Flexibility Analysis has been conducted.

Pursuant to the provisions of 5 US.C.
605(b). I hereby certify that the proposed
rule will not have a lignlﬁcam economic
fmpact on any small entities.

This regulation was submitted to the
Office of Management and Budget
{OMB) for review as required
Executive Order 12291, Any written
comments from OMB and any written
EPA responses are avnuable in the
docket. .

Dated: May 22, 1987.
Les M. Thomas,
Administrotor.

List of Subjects in 60 CFR Part 80
Air pollution control, sulfur dioxide.

PART 80—{ AMENDED]

40 CFR Part 80 is amended as follows:

1. The authority for testing.
monitoring, and reporting in Part 60
continues to read.

Autbority: Secs. 101, 111, 114, 118, 301 of
the Clean Air Act, as amended 42 US.C. 7401,
7411, 7414, 7418, 7601.

2. Section 60.13 is amended by
revising paragraph (a) to read as
follows:

§ 80.13 Monitoring requirements.

(a) For the purposes of this section, all
continuous monitoring systems required
under spplicable aubparts shall be
subject to the provisions of this section
upon promulgation of peformance
specifications for continuous monitoring
systems under Appendix B to this part
and, {f the continuous monitoring system
{s used to demonstrate compliance with
emission limits on a continuous basis,
Appendix F to this part, unless
otherwise specified in an applicable
subpart or by the Administrator.
Appendix F is lpphcable December 4,
1887.

. . L] L .

3. Section 80.45 is amended by

"pevising parsgraph (c)(1) to read as
follo

w9
. . . . .

lc)'.'

(1) Methods 3 or 3A. 8, 8A. 8B or 6C,
and 7,7A, 7C. 7D or 7E. as applicable,
shall be used for conducting relative
accuracy evaluations of sulfur dioxide
and nitrogen oxides continuous emission
monitoring systems. Methods 3A, 6C.
and 7E shall be used only at the sole
discretion of the source owner or .

operstor.
L ]

L J . [ ]

4. Section 80.47a is amended by
revising paragraphs (h), (h)(1). (h)(2).
and (i)(]) to read as follows:

§60.47a Emission monitoring.
° L

{h) Methods used to supplement
continuous emission monitoring system
data to meet the minimum data
requirements in § 60.47a(f) will be used
as specified below or as otherwise
approved by the Administrator.

(1) Methods 3 or 3A, 6 or 6C and 2, 7A.
7C. 7D or 7E as applicable, are used.
Method 8A or 8B may be used whenever
Methods 6 and 8 data are required to
determine the SO, emission rate in ng/].
Methods 3A, 6C, and ?E are used only at
the sole discretion of the source owner
or operator. The sampling location(s) are
the same as those specified for the
continuous emission monitoring system.

(2) For Method 6 or 8A, the minimum
sampling is 20 minutes and the minimum
sampling volume is 0.02 dsm?(0.71 dscf)
for each sample. Samples are collected
at approximately 80-minute intervals.
Each sample represents a 1-hour

" average. Method 6B shall be operated

for 24 hours per sample. and the
minimum semple volume is 0.02 dsm?*
(0.731 dscf) for each sample. Each
Method 6b sample represents 24 1-hour
averages.

“) e e e

(1) Methods 3 or 3A. 6. 6A, 6B or 6C.
and 7, 7A, 7C, 7D or 7E, as applicable,
are used for conducting relative
accuracy evaluations of sulfur dioxide
and nitrogen oxides continuous emission
monitoring systems. Methods 3A, 6C,
and 7E are used only at the sole
discretion of the source owner or
operator.
* * L L °

5. By adding Appendix F, Procedure 1,
to read as follows:

Appendix F—~Quality Assurance Procedurn
Procedure 1. Quelity Assurance
Requirements for Gas Continuous Emission
Monitoring Systems Used for Compliance
Determination
3. Applicobility and Principle

1.1 Applicability. Procedure 1 is used to
evaluate the effectiveness of quality contro)
{QC) and quelity assurance {QA) procedures
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and the quality of deta produced by any
continuous emission monitoring systam
(CEMS) thal is used [or determining
compliance with the emission standards on a
continuous basis as specified in the
applicable regulation. The CEMS may include
pollutant {e.g.. SO and NO,) and diluent (s.g..
0 or C0;) monitors.

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

Data collected as s result of QA and QC
measures required in this procsdurs ase 1o 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 scceptable CEMS operation
and valid emission data.

Appendix F. Procedure 1 is applicable
December 4, 1987. The first CEMS accurscy

assessment shall be a relative accurscy test

“audit (RATA) (see section 5) and shall be
completed by March 4. 1688 or the date of the
initia! performance test required by the
npplicable regulation, whichever is later.

+.2 Principle. The QA procedures consist

+» 0 distinct and equally important
-nctions. One function is the assessment of

‘the quality of the CEMS data by estimating
accuracy. The other function is the control
and improvement of the quality of the CEMS
data by implementing QC policies and
corrective actions. These two functions form
a control loop: When the assessment function
indicates thai the data quality is inadequate,
the control effort must be increased until the
data quality is acceptable. In order to provide
unhiformity in the assessment and reporting of

- data quality, this procedure explicitly
specifies the assessment methods for
response drift and eccuracy. The methods are
based on procedures included in the

" applicable performance specifications (PS's)
in Appendix B of 40 CFR Part 80. 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
finction encompasses & variety of policies,
:pecifications, standards, and corrective
measures, this procedure treats QC
requirements in general terms to ellow sach
source owner or operator 1o develop s QC
system that is most effective and efficient for

- the circumstances.

2 Definitions

2.1 Continuous Emission Monitoring
System. The total equipment required for the
determination of a ges conoentrstionor
€emission rate.

2.2 Diluent Gas. A major gaseous
constituent in a gaseous pollutant tixture.
For combustion sources, CO, and Oy are the
major gaseous conslituents of {nterest.

2.3 Span Velue. The upper limit of a gas
concentration measurement range that is

specified for affected source categories in the
applicable subpart of (he regulation.

24 Zsro, Low-Level, and High-Level
Values. The CEMS responss values relsted to
the souroe specific span vahse. Determination
of zero, low-leval, and high-leve! values is
defined in the appropriate PS in Appendix 8
of this part.

2.$ Calibration Drift [CD). The difference
in the CEMS output reading from s reference
wulue after a period of operation during -
which no unscheduled maintensnce. repatr or
adiustment took place. The reference value
mey be aupplied by a oylinder gas. gm» cnll,
ar optical filter and need not be certified.

2.8 Relative Accuracy (RA). The abaolute
mean difference between the gas
concentration or emission rate determined by
the CEMS and the value determined by the
RM’s plus the L.§ percent error confiderrce
coeflicient of s sezies of tests divided by the
mean of the RM testa o7 the applicable -
emission limit.

& QC Regquiremenrts )

Each source owner or operator must
develop and implement & QC program. As a
minimum, each QC program must include
written procedures which should describe in
detail, complete, step-by-step procedures and
operations for esch of the following activities:

1. Calibration of CEMS.

2 CD determination and adjustment of
CEMS.

3. Preventive matmtenance of CEMS
(including spare parts inventory).

4. Data recording, calculations, and
reporting.

8. Accuracy audit procedures including
sampling and analysis methods.

8. Program of corrective action for
melfunctioning CEMS.

As described in Section 82, whenever
excessive inaccuracies occur for two
consecutive quarters, the source owner or
operator must revise the current 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 avallable for inspection by the
enforcement agency.

4. CD Assessment

41 CD Requirement. As described (n 40
CFR Part 80.13(d). source owners and
operators of CEMS must check, record, and
quantify the CD at two concentration values
at least once daily (approximately 24 hours)
in sccordance with the method prescribed by
the manufacturer. The CEMS calibration
must, as minimum, be adjusted whenever the
daily gero (or low-leve]) CD or the daily high-
level CD exceeds two times the limits of the
applicahle PS's in Appendix B of this
regulation.

4.2 Recording Requirement for Automatic
CD Adjusting Monitors. Monitors that
automatically adjust the dats to the corrected
calibration walves (e.g. microproassser
control) must be programmed to record the
unsdjusted concentration measured in the CD
prior io resetting the calibration, if performed,
ot record the amount of adjustment.

4.3 Criteria for Excessive CD. If either the
gero (fsf low-level) or high-level CD result

or

exceeds twice the applicable drift
specification in Appendix B for five.
comecutive, dafly periods. the CEMS is out-
of-control. K either the gero tor low-level) or
righ-level CD resalt exceeds four times the
apphceble drift specification in Appendix B
during any CD check. the CEMS is out-of-
control. if the CEMS is out-of-control, take
pecessary cotrective action. Pollowing
corrective action. repeat the CD checks.

431 Out-Of-Control Period Definition.
The beginning of the out-ef-control period is
the tims corresponding to the vompletion of
the fiith. cansecutive. dally CD check with a
CD in encess of twe times the allowsble limit,
or the time corresponding to the completion
of tha daily CD check preceding the dafly CD
check that results in a CD i excess of four
times the allowable limit. The end of the out-
atcontrol period is the time corresponding to
the completion of the CD check following
corrective action that results in the CD's st
both the zero (or low-leval) and high-level
measyrement paints being within the
carresponding allowable CD limit (i.e. either
two times or four times the allowable limit in
Appendix B).

432 CEMS Dats 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 meeting minimum data
availability as required and described in the
applicable subpart [e.g.. § 80.47a(M)].

4.4 Data Recording and Reporting. As
required in § 80.7(d) of this regulation (40
CFR Part 80), 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 sucoessive day while
the CEMS is out-of-control mey not be
tncluded as part of the minimum deily date
requirement of the applicable subpart [e.g..

§ 60.47a(}] nor be used in the calculstion of
reporied emissions for that period.

& Data Accurocy Assessment

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

811 Relative Accuracy Test Audit
{RATA). 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 SO, and NOy). In
addition. enalyze the appropriate
performance sudit samples received from
EPA as described in the applicable sampling
methods (e.g.. Methods 8 and 7).

8313 Cylinder Gas Audit (CGA). if
applicable. 8 CGA may be conducted in three
of four calendar quarters, but in no mare than
three quarters in succession.

To conduct 8 CGA: {1) Challenge the CEMS
(both pallutani and dileent partions ef the
CEMS. if applicable) with an audit gas of
known concentration st two points withio the
following ranges:

—
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Please note that section 5.2 - Criteria for Excessive Inaccuracy has not
been published correctly and should be as tollows:

5.2 Criteria for Bxcessive 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 SO, emission standards between 100 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 lb/million BTU), use 20 perent of the
applicable standard. If the inaccuracy exceeds + 15 percent
using the CGA or 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, then corrective action
must be taken and following the corrective action the source
owner or operator must audit the CEMs accuracy with a RATA,

CGA or RAA. RATA must always be used following an out-of-control
period resulting from a RATA. The CEMS audit following corrective
action does not require the 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 showing the
CEMS to be out-of-control and the result of the audit following
corrective action showing the CEMS to be operating within
specifications.
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pey— :ewpemmdd‘mnbn standsrd If::e 8.4 Example Acoerscy Calculations.
St — sccuracy exceeds =15 percen! uaing the Example eskculations for the RATA. RAA,
= e S CGA or the RAA. o, for the RAA 7.5 percent _ and CGA are available in Citation 3.
: O ) of the applicable standard, whichever is . ,
ater, the CEMS is out-of-control. If the 7. Reporting Requirements
! ”;”;: -t adu il bl is owt-ol-control. corrective action. the At the reporting interval specified in the
2 0Dene |10wienty [swi2npy  Source owner or operstor must audit the spphicable regulstion. report for each CEMS
pen vakse. wohame. ok, CEMS accuracy with a RATA. CGA. or the accuracy results from Section 8 and the
RATA must always be uaed following an out-

Challenge the CEMS three times at sach
sudit point. and use the average of the three
responses in determining accuracy.

Use of separate audit ges cylinder for sudit
points 1 and 2 Do not dilute ges from sudit
" cylinder when :ballazi:c the CEMS.

The monitor should be challenged at sach
audit point for a sulficient pariod of time 10
assure adsorption-desarplion of the CEMS
sample transport surfaces bas stabilized

(2) Operste each monitor [n its normal
sampling mode. Le., pass the sudit gas
through all filters. scrubbers. conditioners,
and other monitor companents used during
normal sampling. and as wuch of the
sampling probe as is praclicsl. At o m¥inimum,
the audit gas should be introduced at the
connection between the probe and the
sample line.

(3) Use sudit gases that have been certified
by comparision to National Buresu of
Standsrds (NBS) gaseous Stundard 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 Protoco! No. 1 audit
gases, CRM's may be used directly as aundit
gases. A list of gas manufacturers thst have
prepared approved CRM's is available from
EPA at the address shown in Citation 1.
Procedures for preparstion of CRM's are
described in Citation 1. Procedures for
prepyration of EPA Traceability Protocol 1
materials sre 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 Relatlive Accuracy Audit (RAA). The
RAA may be conducted three of four
calendar quarters. but in no more than three
quarters in succession. To conduct a RAA,
follow 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 accuracy
of the CEMS.

§.1.4 Other Alternative Avudits. Other
alternative audit procedures may be used as
approved by the Administrator for three of
four calendar quarters. One RATA is
required at least once every four calendsr
Quarters.

8.2 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-
contro!. For SO; emission standsrds between
130 and 86 ng/| (0.30 and 0.20 1b/arillion Btu).
use 15 percent of the applicable standard.
below 86 ng/] (020 ng/] (020 Ib/million Btu}.

of-control period resulting from a RATA. The

", audit following corrective actian doss pot

require analysis of EPA performance audit
samples. If accurecy sudit results show the
CEMS to be out-of-cantrol, the CEMS
operator sball report both the sudit showing
the dems to be out-of-contro] and the results
of the audit following corrective action
showing the CEMS to be opersting within
specifications. :

8.21 Out-Of-Control Period Definition. The
beginning of the out-of-contro! 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.

8.2.2. CEMS Data Status During Out-Of-
Control Period. During the period the monitor
is out-of-cantrol. the CEMS dats may not be
used in calculating emission compliance nor
be counted towards meeting minimum data
availabilty as required and described in the
applicable subpart [e.g.. § 80.47a(N)].

8.3 Criteria for Acceptable QC Procedure.
Repested excessive inaccuracies {i.e.. out-of-
control conditions resulting from the
quarterly sudits} indicates the QC procedures
are inadequate or that the CEMS is incapable
of providing quality data. Therefore,
whenever excessive inaccuracies occur for
two consective quarters, the source owner or
operator must revise the QC procedures (see
Section 3) or modify or replace the CEMS.

8. Colculations for CEMS Dato Accurocy

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 the
applicable emission standard (e.g.. ng/]).

6.2 RAA Accurscy Calculation. Use
Equetion 1-1 to calculate the accuracy for the
RAA. The RAA must be calculated in units of
the applicable emission standard (e.g- ng/]).

8.3 CCA Accuracy Calculation. Use
Equation 1-1 to calculate the accuracy for the
CGA. which is calculated in units of the
eppropriate concentration {e.g.. ppm SO, or
percent Os). Each component of the CEMS -
must meet the acceptable accuracy
requirement.

A= %100 Eg.1-1
where:
A = Accurscy of the CEMS, percent.

C.. = Average CEMS response during
-sudit in units of applicable standard or
appropriate concentration.

C, = Aversge audit value (CGA certified
veloe or three-run average for RAA) in enits
of applicable standard or sppropriate
concentretion.

CD assessment results from Section 4 Report
the drift and accuracy informatioo as a Data
Asssssment Report (DAR), and include one
oopy of this DAR for esch quarterly audit
with the report of emissions required under
the applicable subparts of this part.

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

1. Source owner or operstor name and
address.

2 Identification and location of monitors in
the CEMS.

3. Manufacturer and mode] pumber of each
monitor in the CEMS.

& Assesament of CEMS data accuracy and
date of assessment as determined by a
RATA. RAA. or CGA described in Section 3
tncluding 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 8. 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 audit following corrective
actioo showing the CEMS to be operating
within specifications.

8. Results from EPA performance audit
samples described in Section § and the
applicable RM's.

€. Summary of all corrective actions taken
when CEMS was determined out-of-control,
88 described in Sections 4 and 5.

An axample of a DAR format is shown in
Figure 1.
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2. Reference methods

" Research and Development Publiullom; 28 {(RM's) weed
West St. Clair Street, Cincinnati, Ohio 45268.  (e.3.. Methods 3 and 8}
Figure 1. Example Format for Dats 3. Average RM ""“’ (e5.rg/)
Asseasment Report : :venge CEMS value -
9"'“’ ending date " & EPA performance sudit results:
C:t.'r:pnny neme 8. Audit lot number (1) ——— {2)
Flanname — b. Audit sample number (1) — (2)
CEMS fact . P
Model No. mmerr e ¢ Results (mg/dsm®) (1) o @
CEMS seiisl no.
CEMS type (e.g.. in situ} d. Actusl value (msldﬂn') *{1) e (2}
CEMS umplmg location {e.g.. control device 8. Relative error* (1) {2)

outlet)
CEMS span values as per the epplicable

regulation. SO2 ppm. O2
percent. NOx ppm. CO2
percent

L Accuracy assessment results (Complets
A. B, or C below for each CEMS or for sach
pollutant and diluent analyzer. as
epplicable.} If the quarterly audit results
- 1w the CEMS 1o be out-of-control. report

: « ~esults of both the quarterly sudit and the
& /dit following corrective action showing the
CEMS to be operating properly.

A Relstive accuracy test audit (RATA) for
(e.8. SO2 in ng/[).

1. Date of audit

2 Reference methods (RM's) used .
{e.g.. Methods 3 and 8).

3. Average RM value
mg/dsm?, or percent volume).

4. Average CEMS value

8. Absolute value of mean difference [d]

8. Confidence coefficient {CC|] .

7. Percent relative accuracy (RA)
percent.
. 8. EPA performance audit resuits:

8. Audit lo! number {1) {2)

" b. Audit sample number (1}

leg- ng/].

2)

c. Results (mg/dsm?) 1) {2}

"T& Actusl value {mg/dsm*®)* (1) 2

¢. Relstive error® (1) 2
B. Cvlinder gas audit {CCA) for
(¢.g.. SO2 :n ppm).

Audit :
p Audit
’°{"' point 2

. Late oi audit

2. Cylinder ID
number.

3. Date of
certification.

4. Type of
certification.

Sttty sw———

{eg. . EPA
Proto-
ecollor
CRM).

P | ¥ R

Ppm).

—— (X"
ppm).

percent.

$. Certified audit
value.

5. CEMS ruponu
value.

7. Accurscy

C. Relative accuracy audit (RAA) for
-{e.g.S02 inng/]).
1. Date of sudit

D. Corrective action for axcessive
fnsccurecy. ‘ ,

3. Out-of-control periods.

8. Date(s)

b. Numberof days — .
ve action taken

3. Results of audit following corrective
action. {Use format of A, B. or C above, a8
spplicable.)

{l. Calibration drift sssessment.

A. Out-of-contro} periods.

1. Date(s)

2 Number of days

B. Corrective action taken

{FR Doc. 87-12564 Filed 6-2-87. 8:45 am]
BILLING CODE 0000-30-2
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3.0.4. PROCEDURE FOR NBS-TRACEABLE CERTIFICATION OF COMPRESSED
GAS WORKING STANDARDS USED FOR CALIBRATION AND
AUDIT OF CONTINUOUS SOURCE EMISSION MONITORS
(Revised Traceability Protocol No. 1)

CONTENTS
Subsection Title - Pages
3.0.4.0 General Information 1 to 8
3.0.4.1 Procedure Gl: Assay and Certification of Gl-1 to G1-5

a Compressed Gas Standard Without Dilution

3.0.4.2 References

4.0 GENERAL INFORMATION
4.0.1 Purpose and Scope of the Procedure

Section 3.0.4 describes a procedure for assaying the concentration of gaseous
pollutant concentration standards and certifying that the assay concentrations are
traceable to an authoritative reference concentration standard. This procedure 1is
recommended for certifying the local working concen}ration standards required by the
pollutant monitoring regulations of 40 CFR Part 601.2 for the calibration and audit
of continuous source emission monitors. The procedure covers certification of com-
pressed gas (cylinder) standards for €O, €O, NO, NOz, and SOz (Procedure Gl1).

4.0.2 Reference Standards

Part 60 of the monitoring regulationsl:2 require that working standards used
for calibration and audit of continuous source emission monitors be traceable to
either a National Bureau of Standards (NBS) gaseous Standard Reference Material
(SRM) or a NBS/EPA-approved Certified Reference Material (CRM)°. Accordingly, the
reference standard used for assaying and certifying a working standard for these
purposes must be an SRM, a CRM, or a suitable intermediate standard (see the next
paragraph). SRM cylinder gas standards available from NBS are 1isted in Table 7.2
at the end of subsection 4.0. A current 1ist of CRM cylinder gases and CRM vendors
is available from the Quality Assurance Division (MD-77), Environmental Monitoring
Systems Laboratory, U. S. EPA, Research Triangle Park, NC 27711. -

The EPA regulations define a “traceable* standard as one which “...has been
compared and certified, either directly or via not more than one intermediate stan-
dard, to a primary standard such as a...NBS [gaseous] SRM_or...CRM“4-5. Certifica-
tion of a working standard directly to an SRM or CRM primary standard {s, of course,
preferred and recommended because of the lower error. However, an intermediate
reference standard 1s permitted, if necessary. In particular, a Gas Manufacturer's
Intermediate Standard (see subsection 4.0.2.1) that has been referenced directly to
an SRM or a CRM according to Procedure Gl is an acceptable intermediate standard and
could be used as the reference standard on that basis. However, purchasers of com-
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mercial gas standards referenced to an {ntermedjate standard such as a GMIS should
be aware that, according to the above definitfon, such a standard would have to be
used directly for calibration or audit. Since a second intermediate standard is not
permitted, such a standard could not be wused as a reference standard to certify
other standards.

4.0.2.1 Gas Manufacturer's Intermediate Standard (GMIS). A GMIS 1s a compressed
(cylinder) gas standard that has been assayed with direct reference to an SRM or
CRM and certified according to Procedure 61, and also meets the following re-
quirements:

1. A candidate GMIS must be assayed: a minimum of three (3) times, uniformly
spaced over a three (3) month period.

2. Each of the three (or more) assays must be within 1.0 percent of the mean
of the three (or more) assays.

3. The difference between the last assay and the first assay must not exceed
1.5 percent of the mean of the three (or more) assays.

4. The GMIS must be recertififed every three months, and the reassay must be
within 1.5 percent of the previous certified assay. The recertified concentra-
tion of the GMIS s the mean of the previous certified concentration and the
reassay concentration.

4.0.2.2 Recertification of Reference Standards. Recertification requirements
for SRMs and CRMs are specified by NBS and NBS/EPA, respectively. See 4.0.2.1
for GMIS recertification requirements.

4.0.3 Using the Procedure

The assay/certification procedure described here is carefully designed to mini-
mize both systematic and random errors in the assay process. Therefore, the proce-
dure should be carried out as closely as possible to the way it is described. Simi-
larly, the assay apparatus has been specifically designed to minimize errors and
should be configured as closely as possible to the design specified. Good labora-
tory practice should be observed in the selection of inert materfals (e.g. Teflon,
stainless steel, or glass, {f possible) and clean, non-contaminating components for
use in portions of the apparatus 1in contact with the candidate or reference gas
concentrations.

4.0.4 Certification Documentation

Each assay/certification must be documented in a written certification report
signed by the analyst and containing at least the following information:

1.‘ Identification number (cylinder number).
2. Certified concentration of the standard, in ppm or mole percent.

3. Balance gas in the standard mixture.
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4, Cylinder pressure at certification.

5. Date of the assay/certification.

6. Certification expiration date (see 4.0.6.3). }

7. Identification of the reference standard used: SRM number, cylinder number,
z;?sfoncentration for an SRM; cylinder number and concentration for a CRM or

8. Statement that the assay/certification was performed according to this Sec-
tion 3.0.4.

9. Identification of the 1laboratory where the standard was certified and the
- analyst who performed the certification.

10. Identificatfon of the gas analyzer used for the certification, including the
make, model, serial number, the measurement principle, and the date of the last
multipoint calibration. :

11. A1l analyzer readings used during the assay/certification and the calcula-
tions used to obtain the reported certified value.

12. Chronological record of all certifications for the standard.

Certification concentrations should be reported to 3 significant digits. Certifica-
tion documentation should be maintained for at least 3 years.

4,.0.5 Certification Label

A label or tag bearing the information described 1in items 1 through 9 of sub-
section 4.0.4 must be attached to each certified gas cylinder.

4.0.6 Assay/Certification of Compressed Gas (Cylinder) Standards

4,0.6.1 Aging of newly-prepared gas standards. Freshly prepared gas standard
concentrations and newly filled gas cylinders must be aged before being assayed
and certified. SOz concentrations contained 1n steel cylinders must be aged at
least 15 days; other standards must be aged at least 4 days.

4.0.6.2 Stability test for reactive gas standards. Reactive gas standards,
including nitric oxide (NO), nitrogen dioxide (NOp), sulfur dioxide (SO2), and
carbon monoxide (CO), that have not been previously certified must be tested for
stability as follows: Reassay the concentration at least 7 days after the first
assay and compare the two assays. If the second assay differs from the first as-
say by 1.5% or less, the cylinder may be considered stable, and the mean of the
two assays should be reported as the certified concentration. Otherwise, age the
cylinder for a week or more and repeat the test, using the second and third as-
says as if they were the first and second assays. Cylinders that are not stable
may not be sold and/or used for calibration or audit purposes.
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4,0.6.3 Recertification of compressed gas standards. Compressed gas standards
must be recertifigd a;cofﬂing to this Section 3.0.4 within the time limits speci-
fied in Table 7.13:6.7, The reassay concentration must be within 5% of the pre-
vious certified concentration. If not, the cylinder must be retested for stabil-
ity (subsection 4.0.6.2). The certified concentration of a recertified standard
should be reported as the mean of all assays, unless a clear trend or substantial
change suggests that previous assays are no longer valid.

Table 7.1 Recertification 1imits for compressed gas standards.

— —
— —

Maximum months until
recertification for

Balance Concentration cylinder material:
Pollutant gas range Al or SS other
Carbon monoxide N2 or air 2 5 ppm 18 6
Nitric oxide N2 2 10 ppm 18 6
Sulfur dioxide N2 2 10 ppm 18 6
Nitrogen dioxide N2 or air 2 10 ppm 6 6
Carbon dioxide N2 or air : 2 300 ppm 18 18
Oxygen | N2 2 2 percent 18 18
Sulfur dioxide and N2 2 200 ppm SO, 18 6
carbon dioxide 2 10 percent CO2
Propane A Nz or air 2 5 ppm 18 6
Others not specifically 1isted 6 6

4.0.6.4 Minimum cylinder pressure. No compressed gas cylinder standard should
be used when its gas pressure {s below 700 kPa (100 psi), as indicated by the
cylinder pressure gauge. ' :

4,0.6.5 Assay/certification of multi-component compressed gas standards. Proce-
dure Gl may be used to assay and certify individual components of multi-component
gas standards, provided that none of the components other than the component
being assayed cause a detectable response on the analyzer.
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4.0.7 Analyzer Calibration

4.0.7.1 Basic analyzer calibration requirements. The assay procedure described

* in this Section 3.0.4 employs a direct ratio referencing technique that inherent-
1y corrects for minor analyzer calibration varfations (drift) and DOES NOT depend
on the absolute accuracy of the analyzer calibration. What s required of the
analyzer is as follows: 1) it must have a linear response to the pollutant of
interest (see subsection 4.0.7.5), 2) It must have good resolutfon and low noise,
3) its response calibration must be reasonably stable during the assay/certifica-
tion process, and 4) all assay concentration measurements must fall within the
calibrated response range of the analyzer.

4.0.7.2 Analyzer multipoint calibration. The gas analyzer used for the assay/
certification must have had a multipoint calibration within 3 months of its use
when used with this procedure. This calibration is not used to quantitatively
interpret analyzer readings during the assay/certification of the candidate gas
because a more accurate, direct ratio comparison of the candidate concentration
to the reference standard concentration is used. However, this multipoint cali-
bration 1s necessary to establish the calibrated range of the analyzer and its
response linearity.

The multipoint calibration should consist of analyzer responses to at least
5 concentrations, including zero, approximately evenly spaced over the concentra-
tion range. Analyzer response units may be volts, millivolts, percent of scale,
or other measurable analyzer response units. The upper range 1imit of the cali-
brated range is determined by the highest calibration point used. If the analyz-
er has a choice of concentration ranges, the optimum range for the procedure
should be selected and calibrated. Plot the calibration points and compute the
linear regression slope and intercept. See subsection 4.0.7.5 for linearity re-
quirements and the use of a mathematical transformation, 1f needed. The inter-
cept should be less than 1 percent of the upper concentration range 1imit, and
the correlation coefficient (r) should be at least 0.999.

4,0.7.3 Zero and span check and adjustment. On each day that the analyzer will
be used for assay/certification, its response calibration must be checked with a
zero and at least one span concentration near the upper concentration range 1im-
ft. If necessary, the zero and span controls of the analyzer should be adjusted
so that the analyzer's rvesponse (f.e. calibration slope) {s within about 45
percent of the response indicated by the most recent multipoint calibration. If
a zero or span adjustment is made, allow the analyzer to stabilize for at least
an hour or more before beginning the assay procedure, since some analyzers drift
for a period of time following zero or span adjustment. If the analyzer is not
in continuous operation, turn it on and allow 1t to stabilize for at least 12
hours before the zero and span check. '

4.0.7.4 Pollutant standard for multipoint calibration and zero and span adjust-
ment. The pollutant standard or standards used for multipoint calibration or
zero and span checks or adjustments must be obtained from a compressed gas stan-
dard certified traceable to an NBS SRM or a NBS/EPA CRM according to Procedure Gl
of this Section 3.0.4. This standard need not be the same as the reference stan-
dard used in the assay/certification. The zero gas must meet the requirements in

‘subsection 4.0.8.
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4.0.7.5 Linearity of analyzer response. The direct ratio assay technique used
in Procedure Gl requires that the analyzer have a linear response to concentra-
tion. Linearity 1s determined by comparing the quantitative difference between a
smoothly-drawn calibration curve based on all calibration points and a straight
1ine drawn between 2ero and an upper reference point (see Figure 1). This dif-
ference {s measured in concentration units, parallel to the concentration axis,
from a point on the calibration curve to the corresponding point for the same
response on the straight line.

For the general linearity requirement, the straight 1ine {s drawn between
zero and the highest calibration point (Figure la). Linearity is then acceptable
when no point on the smooth calibration curve deviates from the straight 1ine by
more than 1.5 percent of the value of the highest calibration concentration. An
alternative linearity requirement is defined on the basis of the actual reference
and candidate concentrations to be used for the assay. In this case, the refer-
ence and candidate concentrations are plotted on the calibration curve, and the
straight 1ine 1s drawn from zero to the reference concentration and extrapolated,
1f necessary, beyond the candidate concentration (Figure 1b). The deviation of
the smooth calibration curve from the straight 1ine at the candidate concentra-
tion point then must not exceed 0.8 percent of the value of the reference concen-
tration. This latter specification may allow the use of an analyzer having
g;eater nonlinearity when the reference and candidate concentrations are nearly
the same. :

For analyzers having an 1{nherently non-linear response, the response can
usually be linearized with a simple mathematical transformation of the response
values, such as R'= square root(R) or R'= 1log(R), where R' {s the transformed
response value and R s the actual analyzer response value. Using the trans-
formed response values, the multipoint calibration should meet one of the above
linearity requirements as well as the requirements for intercept and correlation
coefficient given in subsection 4.0.7.2.

4.0.8 Zero Gas

Zero gas used for dilutfon of any candidate or reference standard should be
clean, dry, zero-grade air or nftrogen containing a concentration of the pollutant
of interest equivalent to less than 0.5 percent of the analyzer's upper range limit
concentration. The zero gas also should contain no contaminant that causes a de-
tectable response on the analyzer or that suppresses or enhances the analyzer's
response to the pollutant. The oxygen content of 2ero air should be the same as
that of ambient air. :

4.0.9 Accuracy Assessment of Commercially Available Standards

Periodically, the USEPA will assess the accuracy of commercially available
compressed gas standards that have been assayed and certified according to this
Section 3.0.4. Accuracy will be assessed by EPA audit analysis of representative
actual commercfal standards obtained via an anonymous agent. The accuracy audit
results, identifying the actual gas manufacturers or vendors, will be published as
public information.
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SRM Nominal SRM Nominal
number Type concentration number Type concentration
2627 NO/N; 5 ppm 1693 S02/N2 50 ppm
- 2628 NO/N2 10  ppm 1694 S02/N2 100 ppm
2629 NO/N2 20 ppm 1661a S02/N2 500 ppm
1683b NO/N2 50 ppm 1662a S02/N3 1000 ppm
1684b NO/N; 100 ppm 1663a S02/N2 1500 ppm
1685b NO/N2 250 ppm 1664a $02/N2 2500 ppm
1686b NO/N2 500 ppm 1696 S02/N2 3500 ppm
1687b NO/N2 1000 ppm
2630 NO/N2 1500 ppm 1670 COz2/Alir 330 ppm
2631 NO/N2 3000 ppm 1671 CO2/Afr 340 ppm
1672 CO2/Afr 350 ppm
2653 NO2/Air 250 ppm
2654 NOZ/Afr 500 ppm 2632 C02/Np 300 ppm
2655 NO2/Afr 1000 ppm 2633 C02/N2 400 ppm
2656 NOZ/Air 2500 ppm 2634 C02/Nz 800 ppm
' 2619a C02/N2 0.5 percent
2612a CO/Air 10 ppm 2620a C02/N2 1.0 percent
2613a CO/Air 20 ppm 2621a C02/N2 1.5 percent
2614a CO/Air 45 ppm - 2622a C02/N2 2.0 percent
2623a C02/N2 2.5 percent
1677¢ CO/N2 10 ppm 2624a C02/N2 3.0 percent
2635 CO/N2 25 ppm 2625a CO02/N2 3.5 percent
1678¢ CO/N2 50 ppm 2626a C02/N2 4.0 percent
1679¢ CO/N2 100 ppm 1674b C02/N2 7.0 percent
2636 CO/N2 250 ppm 1675b C02/N2 14.0 percent
1680c CO/N2 500 ppm
1681c CO/Ny 1000 ppm 1665b C3Hg/Air 3  ppm
2637 CO/N2 2500 ppm 1666b C3Hg/Air 10 ppm
2638 CO/Np 5000 ppm 1667b C3Hg/Air 50 ppm
2639 CO/N2 1 percent 1668b C3Hg/Air 100 ppm
2640 CO/N2 2 percent 1669b C3Hg/Alr 500 ppm
2641 CO/N2 4 percent
2642 CO/N2 8 percent 2643 C3Hg/N 100 ppm
- 2644 C3Hg /N7 250  ppm
2657 02/N2 2 percent 2645 C3Hg/N2 500 ppm
2658 02/N2 10 percent 2646 C3Hg/N2 1000 ppm
2659 02/N2 21 percent 2647 C3Hg/N2 2500 ppm
2648 C3Hg/N2 5000 ppm
2649 C3Hg/N2 1 percent
2650 C3Hg/N2 2 percent

NBS-SRM cylinders contain approximately 870 liters of gas at STP.

For availability, contact: Office of Standard Reference Materials
Chemistry Building, Room B311
NBS, Gafthersburg, Maryland 20899
(301) 975-6776. (FTS 879-6776)
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4.1 PROCEDURE Gl: ASSAY AND CERTIFICATION OF A COMPRESSED
GAS STANDARD WITHOUT DILUTION

'4.1.1 Applicability

This procedure may be used to assay the concentration of a candidate compressed

as (cylinder) pollutant standard, based on the concentration of a compressed gas

?cy]inder) reference standard of the same pollutant compound, and certify that the

assayed concentration thus established for the candidate standard is traceable to

the reference standard. The procedure employs a pollutant gas analyzer to compare

the candidate and reference gas concentrations by direct measurement--without dilu-
tion of either gas--to minimize assay error.

4.1.2 Limitations

1. The concentration of the candidate gas standard must be between 0.3 and 1.3
times the concentration of the reference gas standard.

2. The analyzer must have a calibrated range capable of directly measuring both
the candidate and the reference gas concentrations.

3. The analyzer's response (or transformed response) must be 1inear with respect
to concentration.

4. The balance gas in both the candidate and reference standards must be identi-
cal, unless 1t can be shown that the analyzer is insensitive to any difference in
thg balance gases.

5. A source of clean, dry zero gas is required.
4.1.3 Assay Apparatus

Figure Gl 11lustrates the relatively simple assay apparatus. The configuration
is designed to allow convenient routing of the zero gas and undiluted samples of the
reference gas and candidate gases, . fn turn, to the analyzer for measurement, as
selected by three-way valves V1 and V2. Pressure regulators and needle valves (V3
and V4) control the individual gas flows. The pollutant concentrations are deliv-
ered to the analyzer via a vented tee, which discharges excess flow and fnsures that
the assay concentratfons sampled by the analyzer are always at a fixed. (atmospheric)
pressure. A small, uncalibrated rotameter monitors the vent flow to verify that the
total gas flow rate exceeds the sample flow rate demand of the analyzer so that no
room air is admitted through the vent. Valves V1 and V2 could be replaced by a sin-
gle four-way valve (with 3 fnputs and 1 output) or by manually moving the output
connection to each of the gases as needed. See also subsection 4.0.3.

4.1.4 Analyzer
See subsection 4.0.7.1. The pollutant gas analyzer must have a 1inear response

function and a calibrated range capable of measuring the full concentration of both
the candidate and the reference gas standards directly, without dilution. It must
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have good resolution (readability), good precisfion, a stable response, and low out-
put signal noise. In additfon, the analyzer must have good specificity for the
pollutant of interest so that it has no detectable response to any contaminant that
may be contained in either the candidate or reference gas. If the candidate and
reference gases contain dissimilar balance gases (afr versus nitrogen or different
proportions of oxygen in the balance air, for example), the analyzer must be proven
to be tnsensitive to the two different balance gases. This may be accomplished by
showing no difference {n analyzer response when measuring pollutant concentrations
diluted with identical flow rates of the two balance gases.

, The analyzer should be connected to a suftable, precision chart recorder or
other data acquisition device to facilitate graphical observation and documentation
of the analyzer responses obtained during the assay.

4.1.5 Analyzer Calibration
4.1.5.1 Multipoint calibration. See subsections 4.0.7.2 and 4.0.7.4.

4.1.5.2 (Calibration range. The calibrated range of the analyzer must {nclude
both the candidate and reference gas concentrations, such that the higher concen-
tration does not exceed 97 percent of the upper range 1imit, and the lower con-
centration is not below 25 percent of the upper range 1imit (assuming a lower
range 1imit of zero). Within these 1imits, select a calibrated analyzer range
that will produce the highest analyzer responses. '

4.1.5.3 Linearity. The direct ratio assay technique used 1n this procedure
requires that the analyzer have a 1{near response to concentration (see subsec-
tion 4.0.7.5). High-concentration-range analyzers of the type that are required
for this procedure may not be inherently linear, but they usually have a predic-
table, non-linear response characteristic that can be mathematically transformed
to produce a sufficiently 1inear response characteristic suftable for use in this
procedure. Any such response transformation should be verified by using it for
the multipoint calibration. Caution should be exercised in using a transformed
response curve because physical zero or span adjustments to the analyzer may
produce unexpected effects on the transformed characteristic.

4.1.5.4 Zero and span adjustment. See subsections 4.0.7.3 and 4.0.7.4. Prior
to carrying out the assay/certification procedure, check the calibration of the
analyzer and, if necessary, adjust the analyzer's zero and span controls to re-
establish the response characteristic determined at the most recent multipoint
calibration. Allow the analyzer to stabilize for an hour or more after any zero
or span adjustment. If there is any doubt that a transformed response character-
1stic is still linear following a zero or span adjustment, verify linearity with
a multipoint calibration (subsection 4.0.7,2) using at least 3 known pollutant
concentrations, including zero.

4.1.6 Assay Gases
4.1.6.1 Candidate gas standard. See subsections 4.0.6 and 4.1.2.

4.1.6.2 Reference gas standard. See subsectfons 4.0.2, 4.1.2, and 4.0.6.4. Se-
lect a reference standard such that the concentration of the candidate gas is not
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more than 30 percent above nor less than 70 percent below the concentration of
the standard.

4.1.6.3 Zero gas. See subsection 4.,0.8. The zero gas should match the balance
gas used in the cylinder concentrations.

4.1.7 Assay Procedure

1. Verify that the assay appa}atus is properly configured, as described in sub-
section 4.1.3 and shown in Figure Gl.

2. Verify that the 1inearity of the analyzer has been checked within the last 3
months (see subsections 4.0.7.2, 4.0.7.5, and 4.1.4), that the zero and span are
adjusted correctly (subsectfon 4.0.7.3), that the candidate and reference gas
concentrations are within 25 and 97 percent of the upper range 1imit of the cali-
bra;id measurement range of the analyzer,. and that the analyzer is operating
stably. ‘

3. Adjust the flow rates of the three gases (reference, candidate, and zero) to
approximately the same value that will provide enough flow for the analyzer and
sufficient excess to assure that no ambient air will be drawn fnto the vent.

4. Conduct a triad of measurements with the analyzer. Each triad consists of a
measurement of the zero gas concentration, a measurement of the reference gas
concentration, and a measurement of the candidate gas concentration. Use valves
V1l and V2 to select each of the three concentrations for measurement. For each
measurement, allow ample time for the analyzer to achieve a stable response read-
fng. Record the stable analyzer response for each measurement, using the same
response units (volt, millivolts, percent of scale, etc.) used for the multipoint
calibration and any transformation of the response readings necessary for 1inear-
fty. Do not translate the response readings to concentratfon values via the
calibration curve (see the footnote following Equatfon G1). Do not make any
zero, span, or other physical adjustments to the analyzer during the triad of
measurements. '

5. Conduct at least 2 additional measurement triads, similar to step 4 above.
However, for these subsequent triads, change the order of the three measurements
(e.g. measure reference gas, zero gas, candidate gas for the second triad and
zero gas, candidate gas, reference gas for the third triad, etc.).

6. If any one or more of the measurements of a triad is invalid or abnormal for
any reason, discard all three measurements of the triad and repeat the triad.

7. For each trfad of measurements, calculate the assay concentration of the
candidate gas as follows:

Cc = Cp Re - R Equation Gl
Rr = Rz




Section 3.0.4
Rev. 6/9/87
Page G1-5

Assay concentration of the candidate gas standard, ppm or
percent;

Concentration of the reference gas standard, ppm or percent;

Stable response reading of the analyzer for the candidate
gas, analyzer response units; -

Stable response reading of*the analyzer for the zero gas,
analyzer response units;

Stable response reading of the analyzer for the reference
gas, analyzer response units.

where:

[e)
(g}
L]

O
(o B |
ann

tod
N
]

b
-
n

*Analyzer response units are the units used to express the direct response
readings of the analyzer, such as volts, millivolts, percent of scale, etc.
DO NOT convert these direct response readings to concentration units with the
multipoint calibration curve or otherwise adjust these readings except for
transformation necessary to achieve response linearity.

8. Calculate the mean of the 3 (or more) valid assays. Calculate the percent .
difference of each assay from the mean. If any one of the assay values differs
from the mean by more than 1.5%, discard that assay value and conduct another
triad of measurements to obtain another assay value. When at least 3 assay val-
ues all agree within 1.5% of their mean, report the mean value as the certified
concentration of the candidate gas standard. For newly-prepared reactive stan-
dards, a reassay at least 7 days later {s required to check the stability of the
standard; see subsection 4.0.6.2. :
4.1.8 Stability Test for Newly-Prepared Standards
See subsectfons 4.0.6.1 and 4.0.6.2.
4.1.9 Certification Documentation
See subsections 4.0.4 and 4.0.5.
4.1.10 Recertification Requirements

See subsections 4.0.6.3 and 4.0.6.4.



4.2

Section 3.0.4
Rev. 6/9/87
References

References.

1. Code of Federal Regulations, Title 40, Part 60, "Standards of Performance for
New Statfonary Sources,” Appendix A, Method 20 (1982).

2. Standards of Performance for New Statfonary Sources; Qualfty Assurance Re-
quirements for Gaseous Continuous Emissfon Monitoring Systems Used for Compliance
Determination, promulgated in the Federal Register, June &, 1987, pp. 21003-

3. “A Procedure for Establishing Traceability of Gas Mixtures to Certain Nation-
al Bureau of Standards Standard Reference Materials. EPA-600/7-81-010. Joint
publication by NBS and EPA, May 1981. Avaflable from the U.S. Environmental
Protection Agency, Environmental Monitoring Systems Laboratory (MD-77), Research
Triangle Park, NC 27711.

4, Code of Federal Regulations, Title 40, Part 50, "National Ambient Afr Quality
Measurement Methodology".

5. Code of Federal Re ulations, Title 40, Part 58, "Ambient Afr Quality Surveil-
lance," Appendixes A and B.

6. Shores, R. C. and F. Smith, *Stability Evaluation of Sulfur Dioxide, Nitric
Oxide, and Carbon Monoxide Gases in Cylinders. NTIS No. PB 85-122646. Available
from the National Technical Information Service, 5285 Port Royal Road, Spring-
field, VA 22161.

7. Method 6A and 6B, “"Determinatfon of Sulfur Dioxide, Moisture, and Carbon
Dioxide Emissions from Fossil Fuel Combustion Sources,” Quality Assurance Hand-
book for Afr Pollution Measurement Systems, Volume III, Section 3.13.8, July

1086. Available from the U.S. Environmental Protection Agency, Center for Envi-

ronmental Research Information, Cincinnati, OH 45268.

8. °"List of Designated Reference and Equivalent Methods.” Current edition
available from the U.S. Environmental Protection Agency, Environmental Monitoring
Systems Laboratory, Quality Assurance Divisfon (MD-77), Research Triangle Park,
NC 27711.



Lo

Section No. 3.0.7
Date November 5, 1985
Page 1

7.0 CALCULATION AND INTERPRETATION OF ACCURACY FOR CONTINUOUS
EMISSION MONITORING SYSTEM (CEMS)

This section containsg a diagussion on the accuracy calculea-
tions reguired 4in Appendix F~ and their interpretation. The
goals of Appendix F, Procedure 1, are to (1) assess CEMS accur-
acy, (2) indicate when a CEMS is out-of-control and correction is
reguired, and (3) specify criteria for unacceptable CEMS - data.
The quarterly accuracy assessments regquired in Appendix F provide
a mechanism for identifying and correcting CEMS's that are
out-of-control. This results in an increase in acceptadle CEMS
data. Increasing acceptable CEMS data strengthens decisions made
with regard to compliance.

The following subsections discuss the meaning, interpreta-
tion, calculation, and reporting of accuracy data.

7.1 Meaning of Accuracy

Accuracy is the measure of the closeness of a measurement to
its "true value." Although the true value is not known, 4t can
be approximated by the use of an appropriate standard of refer-
ence, for example, an NBS-SRM (National Bureau of Standards -
Standard Reference Materials), a primary standard. Secondary
standards are also used as an approximation to "truth," although
errors may be introduced in this process.

The preferred measure of accuracy depends on the situation.
If the magnitude of the difference tends to be dependent on the
true value, T, then the percentage difference is preferabdble. 1If
it is desired to follow or observe the pattern of the differences
over time, then the signed difference or signed percentage
difference is preferable.

In the context of accuracy data based on Appendix F, three
types of audits for CEMS accuracy assessment are specified:
Relative Accuracy Test Audits (RATA), Relative Accuracy Audits
(RAA), and Cylinder Gas Audits (CGA). The procedure for the RATA
and the RAA are the same as for the Relative Accuracy Test
described in the applicable EPA performance specification (e.g.,
Performance Specification 2 for 802 and NO_, and Performance
Specification 3 for O, and CO,), with“the excep¥fion that the RAA
reguires <three rathgr than iine sets of measurements, and the
accuracy 4is based on the average of the three sets of data. 1In
addition, EPA performance audit samples wmust be analyzed
concurrently with the RATA samples to demonstrate and document
the proficiency and accuracy of the analytical system. The same
person must conduct the RATA and the EPA audit sample analysis.
Thus, the RATA approximates "truth" by the reference method test
results, which are in turn checked for analytical accuracy by EPA
audit sample analyses. The EPA audit sample analysis must agree
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within 5 percent of the audit concentration on each of two SO
audit samples or within 10 percent of the audit concentration o%
each of two No‘ audit samples.

In Appendix F, each CEMS must be audited at least once each
calendar quarter. Successive audits shall occur no closer than
two months apart. The asudits must be conducted as follows:

1.

The RATA must be conducted at 1least once every four
calendar quarters. The RATA is conducted as described in
the Performance Specifications in Appendix B (e.g.,
Performance Specification 2 for 80O and NO_). In
addition, the appropriate performance audit xsamples
received from EPA are analyzed as described in the
applicable Reference Methods (e.g., Methods 6 for so2 and
7 for No‘).

If applicable, & CGA may be conducted in three of the four
calendar quarters. A CGA is conducted by challenging the
CEMS's (both polilutant and diluent monitors, 4f appli-
cable) with an sudit gas of known concentration at two
points within the following ranges:

‘ Audit range
Audit : Diluent monitors for--
point Pollutant monitors CO2 02
1 20 to 30% of span value S to B% by 4 to 6% by
volume volume
"2 50 to 60% of span value 10 to 14% by | 8 to 12% by

volume volume

=

A separate audit gas cylinder must be used for audit
points 1 and 2. No dilution of the gas from the audit
cylinder is sllowed when challenging the CEMS. Challenge
the CEMS three times at each point, and use the average
of the three responses in determining accuracy. The
monitor should be challenged at each point for a
sufficient period of time to eassure absorption-
desorption of the CEMS sample transport surfaces has
stabilized. ' Each monitor 4s audited 4n 4ts 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 probe as is practical. At a minimum, <the audit
gas should be introduced at the connection between the
probe end the sample line. Audit gases must be certified
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by comparison with gaseous NBS-SRM or NBS/EPA approved
CRM (Certified Reference Material) following EPA
Traceability Protocol No. 1. Procedures for preparation
of CRM's are described in Reference 2. Procedures for
preparation of EPA Traceability Protocol No. 1 gases are
described in Reference . 3. The difference between the
actual concentration of the audit gas and the - concen-
tration 4indicated by the monitor is used to assess the
accuracy of the CEMS.

3. The RAA may be conductod three o©f <the four calendar
quarters. To conduct a RAA, follow the procedures
described in the applicable Performance Specification in
Appendix B for the Relative Accuracy Test, except that
only three sets o©0f measurement data are reguired.
Analysis of EPA performance audit samples is required for
the RAA. The relative difference between the mean of the
reference method values and the mean o©f the CEMS values
(in terms o©f the standard) are used to assess the
accuracy of the CEMS.

The performance ©f RATA's, RAA's, and CGA's provides an
independent check of the CEMS accuracy. These independent audits
serve to document that the CEMS 48 providing quality data.
Examples of audit calculations are given in the subsection that
follows.

In summary, an accuracy assessment 1is &a measure of the
deviation of a measurement obtained under standard operational
procedures from a known reference measurement. There 4is no
reason to expect that accuracy will remain constant over each
guarter because of changes in calibration gases, analysts, and
environment.

7.2 Example Calculations and Interpretation for Accuracy

7.2.1 Relative Accuracy Test Audit Calculations - Example data
from a RATA on a 50,/0, CEMS are shown in Table 7.1.

The §0. and 02 CEMS data shown in Table 7.1 were corrected to
a dry basia using“Equation 7-1:

CEM cznsppm, wet "

S =
ppm, dry 1- 3,

Equation 7-1

where

Bvs = moisture fraction of the CEMS gas sampled.
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TABLE 7.1 RELATIVE ACCURACY TEST AUDIT DATA FOR 802 AND Oz CEMS

50, 50, o, o, 50, 50, 50,
Run RM,, CEMS,, RM,, CEMS,, RM,, cznsd{ Diff,
number ppﬂ ppm 3 . ] ng’J ng/J _ng/J
1 500 475 3.0 3.1  422.4  403.5 18.9
2 505 480 3.0 3.1 426.6  407.7 18.9
3 510 480 3.0 3.0 430.8 405.4  25.4
4 510 480 2.9 2.9 428.4  403.2 25.2
5 500 480 2.9 3.0 420.0  405.4 14.6
6 500 500 3.0 3.1 422.4 424.7 -2.3
7 510 510 3.0 3.1 430.8 433.3 -2.5
8 505 505 2.9 3.0 424.2  426.6 -2.4
9 510 520 2.9 3.0 428.4 439.3 -10.9
Avg - - -—- - 426.0  413.1 9.43

RMd = reference method data, dry basis.
CEMSd = monitor data, dry basis.

The SO, and O, CEMS and RATA data in Table 7.1 were converted
to the ungts of tie applicable standard using Equation 7-2:

20.9

E = CF —20.0 - percent q' Equation 7-2

where
E = pollutant emission, ng/J (1b/miliion Btu),
C = pollutant concentration, ng/dsm3 (1b/dsct),
F = factor representing a ratio of the volume of ary
flue gas generated to the calorific value of the
fuel, dsm“/J (dscf/million Btu), and

Percent o2 = oxygen content by volume (expressed as percent),
é8ry basis. _

Note: For the calculations shown in Table 7.1, ppm of SO, wag
converted to ng/J using a conver3199 festor of 2.66 x“ 10
ng/scm/ppm and an F factor of 2.72 x 10 ° dsm™/J.
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For complete explanation of the equations and calculations, see
40 CFR; Part 60; Appendix A; Method 19; 5. Calculation of
Particulate, Sulfur Dioxide, and Nitrogen Oxides Emigsion Rates.

After the dats are converted to the units of the standard, the
Relative Accuracy (RA) 4s calculated by using the equations in
Section 8 of Performance Specification 2. For convenience in
1l1lustrating the calculation, these egquations (7-3 through 7-8)
are nlso shown here.

The average difference, d, is calculated for the S0, monitor
using Equation 7-3:

1 2
ds ; PN (x1 - Yi)' ; p> di EQquation 7-3
i=]1 i=1

=2 (84.9) = 9.43 ng/3
9

where
n = number of data points,

xi = concentration f£rom reference method (RMd in Table
7.1), ng/J,

Y, = concentration from the CEMS (CEMS, in Table 7.1),
i ng/3, a

' di = signed difference between individual pairs, xi and
Yi' ng/J, and

Idi = algebraic sum of the individual differences, d

ng/J. i’

The standard deviation S4 18 calculated using Equation 7-4:

_1 e 2
[ = (X 9) Equation 7-4
n-1 1-1 L T | ‘
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.J[i 2344 - 1 (84.9)2] = 13.9 ng/J.
9 .

The 2.5 percent error confidence coefficient, CC, is calcula-
ted using Equation 7-5:

s
—4 |

= 2.306 33:2 . 10.68 ng/J.

where t0.975 s t-values in Table 7.2 for n = 9.

TABLE 7.2. VALUES OF t FOR 95 PERCENT PROBABILITY®

Area = 0.95
Area = 0,025 Area = 0.025
il

-tp.975 0 to.975

a a a
n %t5.975 n" %5 975 n" %5975
2 12.706 7 2.447 12 2.201
3 4.303 B 2.365 13 2.179
4 3.182 9 2.306 14 2.160
5 2.776 10 2.262 15 2.145
6 2.571 11 2.228 16 2.131

8The values in this teble are already corrected for

n-1 degrees of freedom. Use n equal to the number of
individual values.
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The RA for the RATA is calculated using Equation 7-6:

|dl <« |ccl
M

RA =

x 100 _ Equation 7-6

[9.43] «+ |10.68]
426 .

x 100 = 4.72%

vwhere
RA = relative accuracy, §,

|d|= absolute value of the mean differences .from Equa-
tion 7-3, ng/Jd,

|cCl= absolute value of the confidence coefficient from
Equation 7-5, ng/J, and

RN = averagé reference method value or applicable stan-
dard, ng/J. .

7.2.2 Relative Accuracy Audit Calculations - Example data from
an RAA on an soz/o2 CEMS are shown in Table 7.3.

TABLE 7.3 RELATIVE ACCURACY AUDIT DATA FOR SO2 AND 02 CEMS
50, 50, o, 0, s0, s0,

Run RM,, CEMS,, RM,, CEMS _, RM,, CEMS .,
number ppﬂ ppmd ld 8 a ng/s Agg/ad
1 500 - 475 3.0 3.1 422.4 403.5
2 505 480 3.0 3.1 426.6 407.7
3 510 480 3.0 3.0 430.8 405.4
Avg .- P == --- . 426.6 405.5

RM, = reference method dats, dry basis.

CEMSd = monitor data, dry basis.
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The SO, and o CEMS data shown in Table 7.3 were corrected to
8 dry basiz using Equation 7-1. The $0, and o CEMS and RAA data
were converted to the units of the aBplicab standard using
Equation 7-2.

The accuracy (A) for the RAA is calculated usin§ Equation 7-7.

A=Cn- Ca x 100 Equation 7-7
c .
a _
426.6
where
A = accuracy of the CEMS, §,
Ch = average CEMS response during sudit in units
of spplicable standard, and
'c. = average audit value of the three reference
method runs in units of the applicable standard.
7.2.3 linder Gas Audit Calculations - Example data from 8 CGA

on an SO2 o2 CEMS are shown I*'Table 7.4.

TABLE 7.4 CYLINDER GAS AUDIT DATA FOR 802 AND 02 CEMS

so, S0, A o, o, A
- Audit Reading CGA,, CEMS,, Diff,| CGA,, CEMS,, Diff,
number No. ppm ppm ] 8 3 £
1 1 212 218 5.0 5.2
2 212 219 5.0 5.3
3 208 225 5.1 5.2
Avg 210.7 220.7 4.75 5.03 5.23 3.98
2 b | 398 409 9.1 8.9
2 399 416 9.1 B.9
'3 403 414 8.9 8.9
Avg | 400.0 413 3.25 | 9.03 8.90  -1.44
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CGAd = cylinder gas audit value, dry basis.
CEMS, = sverage of the three monitor values, Ary basis.

The SO, and O, CEMS ﬁata shown in Table 7.4 were corrected to a
ary baszs usigg Equation 7-1. The accuracy (A) for the GCA is
calculated using Equation 7-8.

A=%n"% x100 Equation 7-8

Ca

- 220.7 - 210.7 4 300 « 4.75%
210.7

where
A = accuracy of the CEMS component, §,
Cm = CEMS component mean response for three values
during audit with CGA in units of the appropriate
concentration, and

C_ = audit value of the cylinder gas in units
of appropriate concentration.
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7.3 Reporting Requirements

At the reporting interval specified in the applicable regu-
lation, & report of each CEMS accuracy audit must be submitted in
the form of a Data Accuracy Report (DAR). One copy o©of the DAR
must be included for each quarterly audit along with the report
of emissions required wunder the applicable regulation. As a
minimum, the DAR must contain the following information:

1. Source owner or operator name and address. -

2. Jdentification and location of monitors in the CEMS.

3. Manufacturer and model number of each monitor 4in the
CEMS.
4. Assessnent of CEMS data accuracy and date of assessment

as determined by & RATA, RAA, or CGA, including the RA
for the RATA, the A for the RAA or CGA, the reference
method results, certified values for <the cylinder
gases, the CEMS responses, and the CEMS accuracy
calculation results. 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 sudit
following corrective action showing the CEMS to be
operating within specifications.

5. Results from the EPA performance audit samples.

6. Summary cfrall corrective actions taken when the moni-
tor was determined out-of-control.

An example ©f a DAR form is shown in Figure 7.1.
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Period ending date Year
Company name
Plant name Source unit no.
CEMS sanufacturer Nodel no.
CEMS serisl no. CEMS type (e.g., in situ) -

CEMS sampling location (e.g., control device outlet)

CEMS span values as per the applicable regulation, SO

2 PP
02 percent, tlo,t PP, 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 the audit following the
corrective action showing the CEMS to be operating properly.

A. Relative accuracy test sudit (RATA) for

(e.

1'
2.

" L soz ‘n “/J) .

Date of Audit

Reference methods (RM's) used (e.g., Methods 3 and 6).
Average RM value (e.g.. ng/J, lg/dsm3. or percent
volune).

Average CEMS value .

Absolute value of the mean difference [d| .
Confidence coefficient [CC| .

Percent relative accuracy (RA) percent.
EPA perforsance audit results:

a. Audit lot aumber (1) (2)

b. Audit sample nugber (1) (2)

c. Results (mg/dsz”) 3 (1) (2)

d. Actual value (mg/dsz”)* (1) (2)

e. Relative error* (1) (2)

¥To be completed by the Agency.

Figure 7.1 Example format for data assessment report (DAR).
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B. Cylinder gas sudit (CGA) for (e.g.. SO‘2 in ppn).
1. Date of audit .
Audit Audit
point 1 point 2
2. Cylinder ID number -

3. Date of certification

4. Type of certification (e.g., EPA Protocol 1
or CRM).

5. Certified sudit value (e.g.. ppum).

6. CBEMS response value | (e.g.. ppn).

7. Accuracy percent.

C. Relative accuracy sudit (RAA) for (e.g.. SOZ in ng/J).

1. Date of audit

2. Reference msethods (RM's) used (e.g.. Methods 3 and 6).

Average RM value ' (e.g.. ng/J).

. Accuracy percent.

3
4. Average CEMS value
5
6

EPA performance sudit results:

a. Audit lot number (1) (2)
b. Audit sample nugber (1) (2)
¢. Results (mg/dsm”)* 3 (1) (2)
d. Actual value (mg/dsz”)® (1) (2)
e. Relative error® (1) . (2)

¥To be completed by the Agency.

Figure 7.1 (continued)
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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. (Use format of
A, B, or C above, as applicable.

Calibration drift assessment.

A.

Out-of-control periods.

1. Date(s) .

2. Number of days .

Corrective action taken

Figure 7.1 (continued)
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7.4 References

1.

Standards o©f Performance for New Stationary Sources:
40 CFR 60, Appendix F - Quality Assurance Procedures,
Procedure 1 - Quality Assurance Reguirements for Gaseous
Continuous Emission Monitoring Systems Used for Compliance
Determination.

A Procedure for Establishing Traceability of Gas Mixtures
to Certain National Bureau of Standards Standard Reference
Materials. Joint ©pudblication by NBS - and EPA,
EPA-600/7-81~-010. Available from the U. §. Environmental
Protection Agency, Quality Assurance Division (MD-77),

 Research Triangle Park, North Carolina 27711.

Traceadbility Protocol for Establishing True Concentrations
of Gases Used for Calibration and Audits of Continuous
Source Emission Monitors (Protocol Number 1). June 1978,
Section 3.0.4 of the Quality Assurance Handbook for Air
Pollution Measurement Systems, Volume III, Stationary
Source Specific Methods. EPA-600/4-77-027b. August
1977. U. 8. Environmental Protection Agency, Office of
Research and Development Publications, 26 West S§t. Clair
Street, Cincinnati, Ohio 45268.
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10.0 GUIDELINE FOR DEVELOPING QUALITY CONTROL PROCEDURES
FOR GASEOUS CONTINUOUS EMISSION MONITORING SYSTEMS

10.1 Introduction.

This guideline describes the minimum content <£for a quality
control plan to satisfy the requirements of Section 3 of
Appendix F, Procedure 1 ¢to 40 CFR ' Part 60. Source owners or
operators may wish to add other items to assure the generation
and reporting of wvalid data from their continuous emission
monitoring systems (CEMS' 8).

Appendix F, Procedure 1 regquires written procedures for each
of the following activities:

1. Calibration of the CEMS.

2. Calibration drift determination and adjustment of the
CEMS.

3. Preventive maintenance of the CEMS (4including maintain-
ing a spare parts inventory).

4. Data recording, calculations, and reporting for emis-
sions and QA data.

5. Accuracy audit procedures including sampling and
analysis methods.

6. Program o©f corrective action for the malfunctioning
CEMS L]

Figure 1 4is a f£flow chart showing the requirements in
Appendix F, Procedure 1 for quality assurance and in Part 60.13
for monitoring requirements. This flow chart is included to show
how these requirements for..CEMS's interact.

10.2 Calibration of the CEMS

Calibration refers to the adjustment of the CEMS response
relative to specified standards such as gas cells or calibration
gases, or relative to 4independent effluent measurements.
Appendix F, Procedure 1 requires that sources have written
procedures for CEMS calibration. Sources may develop their own
written procedures; alternatively, they may specify applicable
sections of the instrument manual as their written procedures.

- There are no currently promulgated regulations that require
either specific calibration f£regquencies or specific criteria for
initiating calibration procedures. Sources may therefore choose
their own frequency oOr criteria for calibration based on
operating experience or manufacturer's recommendations.
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Figure 1. Flow Chart for Required QC Procedures.
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For calibrations based on external gas cells, sufficient time
should be allowed for the cell and/or analyzer cabinet ¢o reach
normal operating temperature; accordingly, it is recommended that
procedures be incorporated into the (QC program that ensure
sufficient time for the monitor response to stabilizeé before it
is compared to the cell's named value. Some 4in-situ_analyzers
partially or totally disadble temperature compensation ecircuitry
during cell~type calibrations. In these cases, it is recommended
that edditional procedures addressing the calibration of this
circuitry be incorporated into the QC program.

For analyzers calibrated using calibration g¢gases  as the
reference, the written procedures should specify (1) et what
point 4in the sampling system the calibration gases eare to be
introduced and (2) either the specific g¢gas flow rate to be used
or how the flow rate is determined. Although current continuous
emission monitoring (CEM) regulations do not require establishing
the traceability of calibration gases to higher standards, it is
strongly recommended that procedures be estadblished and 4included
within the QC program for verifying the concentrations of cali-
bration gases. One acceptable procedure 18 EPA's traceability
protocol 1 (Reference 1).

In cases where a portable CEMS is to be used as the reference
for eadjusting the installed CEMS, written procedures should
specify calidration eand operating procedures for the portable
CEMS, including the portable CEMS sampling location.

The written calibration procedures for the installed CEMS may
be incorporated into one or more of the following sections of a
QC program:

1. A Stand-Alone "Calibration” Section of the OC Program.
In this case, the £frequency of calibration or the
criteria for initiating calibration activities should be
Clearly specified.

2. Preventive Maintenance. Within the section delineating
the preventive maintenance procedures, calibration may
be specified as a routine maintenance activity to be
performed at regular, specified intervals. Alterna-
tively, calibration may be specified on an as-needed
basis with stated criteria for the d4implementation of
calibration activities.

3. Corrective Action. Calibration procedures may be
included within the section delineating corrective
action activities to be performed at the discretion of
CEMS repair personnel in response to an out-of-control
CEMS. :

Regardless of how the calibration procedures are incorporated
into the QC program, it is recommended that <the 4individual or
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group responsible for CEMS calibration be identified within the
written QC plan. )

10.3 Calibration Drift and Adjustment of the CEMS

Celibration drift (CD) refers to the difference between the
CEMS output reading and a8 reference value after a "periocd of
operation during which no unscheduled maintenance, repair, or
adjustment took place. Daily zero (or low 1level) and span drift
checks are regquired by 40 CFR 60.13; these checks are to be used
to fulfill the calibration drift check requirement of Appendix F,
Procedure 1. Appendix F, Procedure 1 requires written procedures
that specify how the zero (or low level) and span csalibration
drift determinations are to be performed. These procedures must
be consistent with the monitor wvendor's prescribed method for
checking CD. b

Table 10.1 presents CD criteris and the corresponding
required source responses. Sources may choose to establish more
stringent criteries for adjustment of CEMS for zero (or low level)
and/or span calibration drift. It 48 recommended that the CD
criteria selected for adjustment of the CEMS be incorporated into
the written instructions for the calibration d&rift check
procedures, so that the need for adjustment based on calibration
drift may be determined immediately.

Corrections €for excessive -drift may consist of any
adjustments or activities that the operator or technician deems
necessary to correct for the observed drift. These activities
typically consist o©of zroutine checks and adjustments of
calibration gas flow rates and pressures, verification of proper
sample cell temperatures, verification of the status of monitor
specific auxiliary monitoring parameters, and adjustment of zero
and/or ‘span potentiometers. Written procedures should  be
available for performing these routine activities and should
include criteria for determining that adjustments have been
successful.

10.4 Preventive Maintenance of the CEMS

Preventive maintenance is comprised of activities designed to
detect and prevent the development of monitoring problems. These
activities typically include both routine maintenance procedures
and maintenance, repairs, or adjustments performed on an as-
needed basis. An example of as-needed preventive maintenance
would be the repairing of the protective covering of an
extractive sample 1line following damage resulting f£rom an
accident during the construction activities. If the sample line
itself were not damaged, the repair would be considered
preventive maintenance and would not consititute corrective
action for a malfunctioning CEMS. The importance of this type of
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TABLE 10.1. CEMS CALIBRATION DRIFT CRITERIA
Parameter ‘Criterion*® Action Required

Zero (or low)
level cali-
bration drift

Span cali-
bration drift

CD > 2 x (Spec)**

CDh > 2 x (Spec) for
S consecutive 24-hour
periods

CD > 4 x (Spec)

CD > 2 x (Spec)®*

CDh > 2 x (Spec) for
5 consecutive 24-hour
periods

Cb > 4 x {(Spec)

Adjust CEMS for calibra-
tion arift

CEMS out-~-of-control period
begins at end of 5th day
the CD exceeds 2 x (Spec):
perform corrective action
and repeat CD check

CEMS out-of-control period
begins at the time corres-
ponding to the completion
of the last acceptable CD
check preceding the CD
check which exceeds

4 x (Spec); perform
corrective action and
repeat the CD check

Adjust CEMS for calibration
drift

CEMS out-of-control period
begins at end of 5th day
the CD exceeds 2 x (Spec):
perform corrective action
and repeat CD check

CEMS out-of-control period
begins at the time corres-
ponding to the completion of
the last successful CD check
preceding the CD check that
exceeds 4 x (Spec); perform
corrective action and repeat
the CD check

*Spec refers to the applicable performance specification in

Appendix B.

**Thig is the minimum criterion for adjustment of the CEMS. More
stringent criteria, which may be preferred by many sources, are
8150 acceptadble.
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maintenance is recognized; however, it is neither‘prictical nor
necessary to develop written proocedures for such needed
activities.

Written procedures must be available for routine maintenance
activities. These procedures should specify what procedures are
to be conducted and the freguency with which the wvarious
activities are to be performed. The QC program should specify
the individual or office responsible for ensuring that the
preventive maintenance procedures are conducted at the
appropriate freguencies and the individual or group who will
perform the actual routine maintenance procedures.

: The appliceable regulations do not specify the minimum level
of routine preventive maintenance. It is suggested that, at a
minimum, <the 4initial procedures should incorporate the vendor's
recommendations regarding preventive maintenance activitiesz and
frequencies. These procedures may later be adjusted to refiect
actual operating experience with individual CEMS installations.

A list of spare parts for the CEMS must be dincluded in the
written QC plan. At a minimum, those spare parts recommended by
the monitor vendor should be available. The QC program should
specify the 4individual or office who is responsible for
maintaining the listed spare parts inventory.

10.5 Data Records, Calculations, and Reporting for the CEMS

The OQA/QC program must address recordkeeping, calculations,
and reporting of emissions and Quality assurance data. The
requirements £for these activities are contained in the subparts
of 40 CFR 60 <that specify the use of CEM. A Data Assessment
Report (DAR) must be provided with emissions reports required by
the applicable subpart of 40 CFR 60. The DAR must contain, at a
minimum: '

1. The name and address of the source owner or operator.
2. Identification and location of each monitor in the CEMS.

3. The manufacturer and model number 0f each monitor 4in the
CEMS.

4. Quarterly accuracy results, including dates, CEMS
responses, and either reference method results or
certified gas values; if either a RATA or 8 RAA was
performed, the results £rom the EPA performance audit
sample analysis must also be included.

S. A summary of corrective actions teken when the monitor
was determined to be out-of-control.
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For emigsions data, a 1list or da@iagram -hould be provided
indicating the offices or 4ndividuals responsible for (1)
retrieving the data from the CEMS, (2) calculating emissions
rates from the CEMS data, (3) compiling emissions reports, and
(4) reviewing and/or approving emissions reports. Formulas and
example calculations should be provided for enmnigsion rate
calculations. Similar information should bdDe provided for
emissions data <from alternative monitoring methods that may be
necessary @uring CEMS out-of-control periods. -

A l1ist or diagram should 8lso be provided 4indicating the
offices or 4individuals responsible for (1) collecting gquality
assurance (QA) data, (2) performing applicable calculations of
QA/QC results, (3) recording the QA/QC results in appropriate
logs (eas applicadble), (4) preparing the DAR, and (5) approving
and/or reviewing the DAR. Formulas and example calculations
-hould be provided for all regquired QA data calculations.

10.6 Accuracy Audit Procedures Including Sampling and Analysis
Methods

Appendix F, Procedure 1 reguires that each CEMS be audited at
-least once each calendar guarter. Three audit <techniques are
acceptable:

1. Relative accuracy test audits (RATA's):;
2. Cylinder Gas Audits (CGA's); and
3. Relative accuracy sudits (RAA'S).

In addition, other alternative audit procedures may be used as
approved by the Administrator.

If the CEMS does not demonstrate acceptable accuracy during
the quarterly sudit, then -corrective actions must be initiated,
and the CEMS must be declared out-of-control from the time cor-
responding to the completion of the sampling for the unsuccessful
audit until the completion of the sampling for a successful
follow-up audit. If the CEMS denmonstrates unacceptable accuracy
for two consecutive guarters, then the QA program must be
revised, or the CEMS must be modified or replaced.

Table 10.2 presents the specific requirements and the
corresponding CEMS performance criteria for each o©f the three
acceptable audit techniques.

- The QC program must d4nclude written sampling and analysis
procedures to be used during the required gquarterly accuracy.
audits. At a minimum, these procedures must describe the methods
to be used to conduct a RATA. Applicable sections of Appendix A
(Reference Methods) and Appendix B (Performance Specifications)
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REQUIREMENTS AND CRITERIA FOR

APPENDIX F, PROCEDURE 1 AUDIT TECHNIQUES

CGA

cable PS in Appendix
B except only 3 runs
are reguired

Use relative difference
between the mean :
reference method values
and the mean of the CEMS
Tesponses to assess the
accuracy of the CEMS data

Challenge both pollu-
tant and diluent chan-
nels (if applicable)

of CEMS three times at
the two points specified
in Procedure 1

Use gases that have been
certified by comparison
to NBS SRM's or NBS/EPA

Technigue Requirements Performance Criteria
RATA Conduct as per RA must not exceed 20% or
applicable performance 10% of applicadble standard,
specification (PS) 4in whichever is greater
Appendix B (e.g., PS 2
for so2 and NO;) For §0., standards grom
= 0.20 t& 0.30 1b/10° Btu,
Analyze appropriate RA must not exceed 15% of
performance sudit the standard
samples from EPA :
~ For SO stsndards below
0.20 16/10° Btu, RA must
not exceed 20% of the
standard
RAA Conduct as per appli- Inaccuracy must not exceed

+ 15% or 7.5% of the appli-
cable standard, whichever
is greater

Inaccuracy must not exceed
+ 15%

approved gas manufacturer's

CRM's

Operate analyzer in normal

sampling mode

Use average difference between
actual gas value and concentra-

tion indicated by CEMS to

access accuracy
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may be cited where possible to describe audit procedures. The
written procedures should specify individuals or groups respon-
sible for sudit program oversight, sampling, analysis, and accu-
acy assessment calculations. 1f the source chooses ¢to conduct
RAA's and/or CGA's during qQuarters when RATA's are not required,
the QC plan should include written procedures for these audit
technigues. Again, spplicable sections o©of Appendix - A, Appen-
dix B, and/or instrument operstion manuals may be cited where
possible. : '

Sources may choose to have an outside contractor perform some
- or all of the accuracy asudit sctivities. 8Since contractor selec-
tion may be subject to competitive bidding, the QC program need
not specify & particular contractor. However, the specific
activities for which the contractor will de responsible should be
listed.

10.7 'Program of Corrective Action for the Malfunctioning CEMS

Appendix F, Procedure 1 specifies that corrective action must
be performed when a CEMS 41is out-of-control. Appropriate
corrective sction will depend on the nature of the CEMS
malfunction. At & minimum, written procedures must be available,
to be applied as necessary, for instrument start-up and trouble
shooting. Appropriate sections of instrument operation and/or
repair manuals may be referenced <¢o fulfill this requirement.
Where possible, 4t 418 recommended that sdditional quality
assessment procedures be provided to verify proper operation of
the CEMS following repair or adjustment.

A list should be provided ¢to indicate what alternative
methods s&re to be used for monitoring emissions during CEMS
out-of-control periods 4in order to £fulfill the minimum data
availability reguirements o©f the spplicable subpart. Written
procedures should be asvailable for operation of these alternative
methods.

A list or chart should be provided to indicate the offices or
dndividuals (1) to be contacted when a CEMS out-of-control period
occurs, (2) to spprove the corrective action (if spplicabdble), and
(3) to be responsible for determining when alternative monitoring
procedures are to be employed. Criteria should be provided for
determining when the CEMS is out-of-control. As & minimum, these
must include the Appendix F, Procedure 1 criteria for excessive
drift and excessive inaccuracy.
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