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8/1/89

to: Bob Kirkpartick
Bill Blankenship
NM EID Air Quality Bureau

C. Kelly Crossman
NM EID Hazardous Waste Bureau

from: Michael Horan
Taos tel: 758-3522

Gentlemen:

Enclosed, please find complete copies of
the new U.S. EPA Guidances on Emissions for
Heavy Metals, Hydrogen Chloride and for PIC
(Products of Incomplete Combustion).

My comment is that I think the Heavy Metals
and HChguidance is bewildering in its complexity
and will never be put into practical application
anywhere. Also, it provides too many loopholes
by allowing calculation of emissions from the
feed material.

and LAER

I much prefer a technology based BACT derived
stack gas volume concentration emissions limit
such as Shiva Garg has done with the PIC
emissions limit.

Surprisingly, there have been -0- BACT
determinations by U.S. EPA for hazardous waste
incinerators., 1 also understand that EPA Regioné
has never ordered a stack gas simple for heavy
metals on any incinerator in their region.
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My argument is to go with a straight LAER §
BACT technology based stack gas emissions
limit and let the vendor companies fight it
out in the marketplace as to who has the cleanest
equipment.

I mean NOX automobile emissions

are limited at the exhaust pipe, right?

So why can't you limit heavy metals and
radionuclides at the stack on the TA-50
TRU waste incineratory?

I sincerely can't imagine the
EPA Heavy Metals and H(bguidance feed material
calculations even§ being done anywhere except
perhaps in an EPA workshop.

The EPA sampling protocols are child's
play by comparison, so why not assign the
stack gas limit and the corresponding sampling
protocol and be done with it?

Sincerely,

Wl UM e

ichael Horan
tel: 758-3522
Taos

Encls: complete copies
U.S. EPA Guidances on Heavy Metals,
HC and PIC
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Introduction

GUIDANCE ON METALS AND HYDROGEN
CHLORIDE CONTROLS FOR
HAZARDOUS WASTE INCINERATORS

Background and Purpose

The Environmental Protection Agency has proposed amendments to the Subpart O,
Part 264 hazardous waste incinerator rules. The proposal states the Agency’s conclusion
that emissions of metals and hydrogen chloride (HCI) from hazardous waste incinerators
can pose unreasonable levels of risk, and in those cases, need to be regulated more
stringently than under existing rules in order to protect human health and the environment.
This guidance document is designed to enable the permit writer to exercise his authority
under Section 3005(c)(3) of the Resource Conservation and Recovery Act to develop
permit requirements as may be necessary to ensure that metals and HCl emissions do not
pose unacceptable risk to human health and the environment.

This document sets out ways of implementing controls for metals and HCl
emissions consistent with the proposed rule. The approach is intended to ensure that
.emissions of individual metals and HCl reaching a hypothetical maximum exposed
individual (MEI) do not exceed ambient health-based levels! The Agency has proposed
these health-based levels (known as Risk-Specific Doses (RSDs) for carcinogens and
Reference Air Concentrations (RACs) for noncarcinogens) for public comment. Permit
applicants could demonstrate compliance with these ambient levels by emissions testing and
using site-specific dispersion modeling consistent with the EPA “Guideline on Air Quality
Models.” To avoid the burden of dispersion modeling, the applicant could use an alternate
approach to demonstrate conformance with the ambient levels. Under the alternate
approach, the applicant could demonstrate that emissions of metals and HCI, or feed rates

1 There is an existing technology-based emission standard for HC] emissions. The purpose of the
HC1 guidance is to provide a site-specific, risk-based check to ensure that the existing standard is protective.
If, however, the existing standard requires a greater level of control than the risk-based standard, the more
stringent control applies.
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of metals and chlorine, do not exceed emissions or feed rate Screening Limits, The
emissions Screening Limits were developed by back-calculating from the RSDs and RACs
using dispersion coefficients for reasonable, worst-case facilities. The feed rate Screening
Limits were back-calculated from the emissions Screening Limits assuming that all metals
and chlorine fed to the device were emitted (i.c., no partitioning to bottom ash or removal
by air pollution control equipment).

EPA emphasizes that permit writers choosing to.include permit provisions based on
this guidance must accept and respond to critical comment with an open mind, just as the
Agency has solicited public comment on the proposed approach with an open mind. In
addition, permit writers must justify in the administrative record supporting the permit any
decisions based on the guidance. The administrative record to the proposed amendments to
the incinerator rules presents the basis for the proposed controls. Key parts of this record .
are attached as Appendix I to this guidance document, and could serve to justify the permit
writer's use of the guidance. The key point, however, is that in using the guidance permit
writers must keep an open mind, accepting and responding to comment, and justifying use
of this guidance, or parts thereof, on the record, just as the Agency will respond to
comment on its proposed rules and ultimately any final rule.

Overview of Guidance

Through rulemaking, EPA is developing a tiered series of standards based entirely
upon evaluations of health risk. Though they differ in design, each of the tiers meets a
common objective. That objective is to limit potential exposure of the most exposed
individual to carcinogenic and noncarcinogenic metals and HCI to acceptable additional
risks, namely:

. That exposure to all carcinogenic metals of concern be limited such that the

sum of the excess risks attributable to ambient c_orcenu-ations of these
metals not exceed an additional lifetime individual ris: » the potential most

exposed individual (MEI) of 10-5; and
. That exposure to each noncarcinogenic metal and HCl be limited such that

exposure to the potential MEI does not exceed the reference air
concentration (RAC). For lead, the RAC is 10 percent of the National
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Ambient Air Quality Standard. For HCI, the RAC is 100 percent of the
inhalation reference dose (RfD). For the other noncarcinogens, the RACs
are 25 percent of the oral RfD converted, 1 to 1, to an inhalaton RfD.

Appendix I presents supporting information about health risks for carcinogens and
noncarcinogens.

Using air dispersion modeling for 25 reasonable, worst-case incinerators located in
complex and noncomplex terrain, and for 11 hypothetical incinerators (representing the
range of release parameters for hazardous waste incinerators) assumed to be located at each
of these 25 facilities, the Agency is proposing national performance standards for feed rates
and emissions limits through a tiered approach. Tier [ would set limits on feed rates. The
feed rate limits would be back-calculated from the Tier I emission limits assuming no
credit for partitioning of metals to bottom ash or for removal of metals or HCI from stack
gases by air pollution control devices (APCDs). Thus, the Tier I feed rate limits and the
Tier II emission limits would be numerically equal but expressed in different units: 1b/hr
feed rate versus g/sec emission rate. Compliance with Tier I could be demonstrated simply
by analysis of waste feeds. Tier II would set emissions limits derived by back-calculating
from ambient levels posing acceptable health risks using dispersion coefficients for
reasonable, worst-case facilities. Compliance must be demonstrated by stack emissions
tests; thus, partitioning to bottom ash and APCD removal efficiency would be considered.
Tier III would allow the applicant to demonstrate by site-specific dispersion modeling that
emissions higher than the Tier II limits will nonetheless not result in an exceedance of
ambient levels that pose unacceptable health risks. In effect, the applicant would be
demonstrating that dispersion of emissions from the facility being permitted is better than
for the reasonable, worst-case facilities used to derive the Tier II limits.

In evaluating dispersion coefficients for maximum annual average ground level
concentrations for the reasonable, worst-case facilities, EPA has initially determined that
terrain and land use classifications! have a significant enough effect on dispersion
coefficients to establish different Tier I and Tier II screening limits for the following terrain
and land use categories:

1 See Appendix I for definitions.
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For Meuals
A. Noncomplex terrain (i.e., flat or rolling)
1. Urban land use
2. Rural land use
B. Complex terrain

Eor HCI
A. Noncomplex terrain

B. Complex terrain

Authority

Secton 3005(c)(3) of the Resource Conservation and Recovery Act (RCRA), as
amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA), provides
authority to EPA to establish permit conditions for hazardous waste facilities beyond the
scope of existing regulations. It states, “{e]ach permit...shall contain such terms and
conditions as the Administrator or State determines necessary to protect human health and
the environment.” This language has been added verbatim to EPA’s hazardous waste
regulations at 40 CFR 270.32 by the Codification Rule published at SO FR 28701-28755
on July 15, 1985.! It is also listed as a self-implementing HSWA provision at 40 CFR
271.1(j) in 51 FR 22712-23 (September 22, 1986). )

Because this guidance is implemented under HSWA'’s omnibus authority, it may be
put into effect immediately in all States, regardless of their authorization status. EPA has
authority to implement this guidance in authorized States until those States have revised
their own requirements and such revisions have been approved by EPA. This must occur
on or before July 1, 1989. (This assumes that the amendments to 40 CFR 264 Subpart O
to control metal emissions will be promulgated in August 1988. The schedule for revising
State requirements is given in 40 CFR 271.21(6)(2), as revised at 51 FR 33722.)

1 The preambie to this regulation provides EPA's legal interpretation and discusses its impact on
State authorization 950 FR 28728-33).
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At present, EPA does not have the authority to reopen existing permits to implement
this metals emission guidance,

Structure of This Document

A risk-based approach to permitting can be relatively complex, but every effort has
been made to break up the necessary analyses into a series of simple steps.

This guidance document is divided into two principal parts: (1) a structured
working document containing step-by-step guidance, and (2) a series of appendices
describing the technical basis for the methods and assumptions used. The working
document itself is divided into four separately-labeled tabs. Each tab contains all the

material necessary to complete the analysis specified. The series of steps needed to conduct
the analysis generally is as follows:

Tab A Data Gathering, Terrain Analysis. and Applicability of Screening Tables —
The permit writer requests specific data from the applicant to determine the
incinerator location (especially its surrounding terrain), relevant factors
affecting the dispersion of pollutants from the incinerator (its physical stack
height and related information), and requested feed rates by feed system.
Using this information, the permit writer determines whether the Tiers [ and
II Screening Tables will be appropriate for the specific facility in question.!

TabB Determine Feed Rate or Emission Limits (Tiers I and I—If the Tier I and
Tier II Screening Tables are appropriate, the permit writer uses Tab B. Its
purpose is to provide the permit writer with tables to look up feed rate (Tier
I) or emission (Tier II) limits for each pollutant based on terrain adjusted
effective stack height.

TabC Site-Specific Modeling and Risk Analysis (Tier [I[}—TIf the Tier I and Tier
II Screening Tables are not appropriate for the facility, or if the facility's
feed rates and emissions exceed the values provided by the Screening
Tables, the permit writer determines whether to require the applicant to
conduct a site-specific risk analysis or to conduct the modeling (and risk
assessment) in house (for metals only). If the modeling is conducted in
house for flat terrain, the permit writer uses the Graphical Exposure

1 Although the Tier I and Tier II Screening Tables were derived from dispersion analyses of
reasonable, worst-case facilities, the limits may not be fully protective in every situation. A particular

facility may, in fact, have poorer dispersion than the reasonable, worst-case facilities used in EPA’s
analyses.

Introduction-$§
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TabD

Modeling System (GEMS). If the modeling is conducted in house for
rolling or complex terrains, the permit writer may use a screening model
approach when applicable. Appendix V contains a screening procedure that
is applicable in the special situations presented in Tab C. In these
situations, it may be more advantageous to use the screening model in lieu
of site-specific dispersion modeling. The screen provides a fast, easy
method for estimating potential maximum ambient air concentrations (i.e.,
dispersion coefficients). The screening methodology is based on air
dispersion modeling conducted in accordance with EPA guidelines. It does
not, however, require that air dispersion modeling be performed. Instead, it
is a simple step-by-step process involving standardized release parameters
and generic look-up tables.

Determine Necessary Permit Conditions—Using the feed rate and/or
emission limits from Tab B (Tiers I and II) or the resuits of site-specific
modeling and risk analysis (or a screening model if applicable) as explained
in Tab C (Tier III), the permit writer develops the necessary operating
requirements for the incinerator and writes them into the permit.

Introduction=6
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A detailed list of the steps in this document is presented below.

Overview of the Procedure for Establishing Limits

Tab A: Data Gatherine. Terrain Analvsi {_Applicability of
Screening Tables

Step 1: Gather source data—(from applicant)

Step 2. Determine land use characteristics—(using the Auer method)
Step 3. Determine suitability of Tier I and Tier Il Screening
Tables

—If suitable: goto TabB

—If not suitable: goto Tab C

Step 1: If there is more than one onsite hazardous waste

incinerator stack, determine worst-case stack

Step 2. Define terrain
Step 3. Determine terrain adjusted effective stack height
Step 4a: Determine compliance with Tier I feed rate limits

—If limits exceeded: go to Tab B Step 4b

—If limits not exceeded: goto TabD

Introduction-7
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Step 4b: Determine compliance with Tier Il emission limits
—If limits exceeded: go to TabC

—If limits not exceeded: goto TabD

Tab C: Site-Specific Modeli { Risk Analvsis (Tier IID
Step 1: The permit writer determines whether to require the

applicant to conduct site-specific dispersion modeling
(and risk assessment) or to conduct the modeling (and
risk assessment) in house.

—Applicant conducts the modeling and risk assessment: go to
Tab C Step 2

—Modeling and risk assessment conducted in house using GEMS
for applications when terrain rise is less than 10 percent of
stack height.!

—If risk acceptable: goto TabD
—If risk unacceptable: emissions must be reduced

—Where appropriate, modeling conducted in house using the
Appendix V Screen:

—If risk acceptable: goto TabD
—If risk unacceptable: go to Tab C Step 2

Step 2: Applicant must submit the dispersion modeling plan for
review by the permit writer with assistance from the
Regional Meteorologist or PAT

1 It is expected that these modeling runs will be made without inputting terrain data.
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Step 3: Applicant provides the model results and risk analysis
for review by the permit writer with assistance from the
Regional Meteorologist or PAT

Tab D: Determine Necessary Permit Conditions

Introduction-9
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Tab A: Data Gathering, Terrain Analysis, and Applicability of
Screening Tables

The purpose of Tab A is to obtain all the data necessary to establish, using the
Screening Tables provided in Tab B, conservative feed rate or emission limits with
minimal effort by the applicant and permit writer. This tab will also provide criteria to
determine whether or not the feed rate and emission limits provided in Tab B should be
applied to a given facility. If these tables are inappropriate, the applicant normally would
be required to conduct dispersion modeling in conformance with the EPA “Guidelines on
Air Quality Models.” In some cases, however, when the Screening Tables are
inappropriate or for the reasons identified in Tab C, the permit writer may use a screening
model (Sullivan and Hlinka, 1988) described in Appendix V to predict dispersion
coefficients rather than requiring the applicant to conduct site-specific modeling.

Appendix IV contains worksheets to assist the applicant in providing the permit
writer with the information required for the analysis.

Tab A consists of the following four steps:

. Step 1: Gather source data—(from applicant)

. Step 2: Select urban/rural classifications

. Step 3: Determine suitability of Tier I and Tier I Screening Tables
— If suitable: goto Tab B
— If not suitable: go to Tab C
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Tab A: Data Gathering, Terrain Analysis, anq Applicability of Screening Tables

Step 1: Gather

source data (from
applicant): The first
step is to ensure that the
applicant provides the
information identified in
WORKSHEET 1 (see
Appendix IV), and
submits U.S. Geologic
Survey (USGS) 7.5
minute topographic maps
showing the terrain within
S km of the facility.

(A)

This form requests information about the following
items:

. Facility geographical location

. Terrain parameters
. Stack parameters
. Dimensions of and distances to nearby

buildings from the incinerator unit or units

. Requested metal and chlorine feed rates.

Tab A-2




Tab A: Data Gathering, Terrajn Analysis, and Applicability of Screening Tables

Step 2: Determine

land use .
characteristics (using
the Auer method).

(A)

(B)

©

®

Determine land use characteristics within 3 km of the
stack using the Auer method provided in Appendix I.

Topographic maps, zoning maps and/or aerial
photographs can be used to identify land use types.
However, this approach can be time consuming and
cumbersome. As an alternative, a simplified
procedure is shown in Appendix I, which is
consistent with the EPA Guideline on Air Quality
Models.

Determine the pcrccnfagc of urban land use types (as
defined in Appendix I) that fall within 3 km of the
facility.

A planimeter may be used to trace the boundaries of
the urban sections to determine the percentage urban
area.

The ratio of the urban area 1o the area of the 3 km
circle multiplied by 100 will be the percentage of land
use that is urban.

If the urban land use types are less than or equal to
30 percent urban based on a visual estimate (or 50
percent Bxf based on a planimeter), use the rural tables
in Tab B.

If the urban land use types (as defined in Appendix I)
are greater than 30 percent (or 50 percent based on
planimeter measurements), the most conservative
(lower) value between the urban and rural Screening
Tables should be used, or the standard Auer land use
technique applied (Auer 1978, EPA 1986 Guideline
on Air Quality Models).

Tab A-3



Tab A: Data Gathering, Terrain Analysis, and Applicability of Screening Tables

Step 3: Determine the (A)  If any of the following criteria are associated with the

suitability (subject to application, it is recommended that site-specific
comment during the modeling (or the screening model) be used in lieu of
permit proceeding) of the Tier I and Tier I Screening Tables presented in
Tier I and Tier I Tab B:
Screening Tables:
This step is to decide, . Facility is located in a narrow valley less than
based on the following 1 km wide.
criteria, whether or not the
facility can be evaluated . Facility has a stack taller than 20 m and is
using the feed rate and -+ located such that the terrain rises to the
emission limit tables. ?:c};fiical stack height within 1 km of the

ty.

. Facility has a stack taller than 20 m and is
located within 5 km of the shoreline of a large
body of water (such as an ocean or large
lake).

. If the physical stack height of any stack is
less than 2.5 tmes the height of the building
identified with that stack on WORKSHEET 1
and the distance from the stack to the closest
boundary is within five building heights of
the associated building or five projected
widths of the associated building, then site
specific analysis is required because of
potential downwash complications at ME1
receptors.

(B) If the Screening Tables are determined to be suitable,
confirm this with Regional Meteorologist or PAT,
and go to Tab B; if not, go to Tab C.
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Tab B:

Determine Feed Rates or Emission Limits (Tier I and Tier II)

The purpose of Tab B is to determine if the applicant’s proposed feed rates or
documented, measured emission rates exceed the values established in the Screening

Tables.

The Screening Tables classify facilities in terms of terrain-adjusted effective stack
height, terrain characteristics, and urban versus rural land use. Both the effective stack
height and the screening feed rates or emission limits are determined simply by reading
numbers off of Tier [ and Tier II Screening Tables provided in the tab. If the facility has
more than one hazardous waste incinerator stack onsite, it is recommended that permit
writers choose the most conservative (i.e., worst-case) stack as representative (all
pollutants are assumed to be emitted from the worst-case stack).

Tab B consists of the following three recommended steps:

Step 1:

Step 2:

Step 3:
Step 4a:

Step 4b:

If there is more than one onsite hazardous waste incinerator
stack, determine worst-case stack

Define terrain

Determine terrain-adjusted effective stack height

Compare applicant’s proposed feed rates to limits in Tier I
Screening Tables

— If limits exceeded: go to Tab B Step 4b

— The applicant may decide to accept lower limits than
those proposed

— If limits not exceeded: go to TabD

Compare applicant’s documented emission rates to limits in
Tier II Screening Tables

— If limits exceeded: goto TabC

— The applicant may decide to accept lower limits than
those proposed

— If limits not exceeded: go to Tab D
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Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier IT)

Step 1: Determine

worst-case stack' for
multiple stack sites.

Step 2: Define

terrain: The second step
is to determine whether
the facility lies in complex
or noncomplex (i.e.,
rolling or flat) terrain.

(A

(B)

For sites with a single stack,go directly to Step 2.
For facilities with multple stacks, the following
procedure must be considered in identifying the
worst case stack.

Apply the following equation to each stack:
K=HVT

Where:K = An arbitrary parameter accounting for relative

- influence of physical stack height and plume rise.

H= Stack height (m)
V=  Flow rate (m3/sec)

T= Exhaust temperature (K)).

The stack with the lowest value of K is the worst--

case stack.

From the data provided on WORKSHEET 1,
compare the maximum terrain rise with the physical
stack height. For sites with multiple stacks, use the
worst case stack identified in Step 1, Tab B. If the
terrain rise, within 5 km, is greater than the physical
stack height, the facility is considered to be in
complex terrain for the purposes of this analysis.

The determination of terrain should be reviewed by
the Regional Meteorologist or PAT.
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Step 3: Determine (A)
terrain-adjusted
effective stack height.

Note:

(B)

©

(o))

If any stack’s physical height is less than the
minimum GEP (Good Engineering Practice) stack
height, then we recommend that a 4 m stack height
be used as the terrain-adjusted stack height and this is
defined as the worst case stack for subsequent
analyses. If this condition applies go to Tab B
Step 4a.

Minimum GEP is defined by the following equation.
GEP (minimum) = H + 1 5L

H= Height of a nearby structure (i.e., the stack’s
associated building from WORKSHEET 1) measured
from ground level elevation at the base of the stack

L= The lesser dimension of the height or projected width
of a nearby structure (i.e., the stack’s associated '
building from WORKSHEET 1)

Use the stack gas exit flow rate and temperature to
determine the corresponding plume rise value from
Table B-1. For sites with multiple stacks, use data
for the worst case stack determined in Step 1.

Add the plume rise value to the actual physical stack
height to determine the effective stack height.

Subtract the maximum terrain rise within 5 km from
this value to determine the terrain-adjusted effective
stack height.

If the terrain-adjusted effective stack height minus the
maximum terrain is less than 4 meters (or is a
negative number), then use 4 meters as the terrain-
adjusted effective stack height. The tables have been
calculated such that the limits given for the 4 meter
stack height are to be conservative for any stack
height of 4 meters or less.

Note 1: The ISCLT and ISCST dispersion models
were used to develop the screening tables. These
models, like most EPA models, contain a term to
adjust wind speed as a function of physical release
height. Wind speed approaches zero as the height of
release approaches zero. This results in the
concentration term unrealistically increasing as
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release height approaches zero. Since low level
structures such as storage tanks, buildings, and
miscellaneous equipment, will result in low level
mixing, a zero effective release height would not be a
realistic trearment for an incinerator release, even
those with physical release heights less than 4
meters.

Note:2: We recommend that the physical stack
height used in this exercise to determine the terrain -
adjusted effective stack height be no greater than the
maximum GEP (Good Engineering Practice) stack
height for the facility.

The maximum GEP physical stack height is defined
as the greater of 65 meters or H + 1 SL , where,

H = Height of a nearby structure (i.e., the stack's

associated building from WORKSHEET 1)
measured from ground level elevation at the base of
the stack.

L = The lesser dimension of the height or projected
width of a nearby structure (i.e., the stack's
associated building from WORKSHEET 1).
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Step 4a: Determine Noncarcinogens

compliance with Tier

I feed rate limits. (A)  Using the following tables, read the Tier [ feed rate
limit for each pollutant that corresponds to the
appropriate terrain-adjusted effective stack height:

. Table B-2 for metals, noncomplex terrain
. Table B-3 for metals, complex terrain.
. Table B-10 for HCl

(B)  Compare the applicant’s proposed total pollutant feed
rates with the Tier [ limits determined above for each
metal:

. If limits exceeded: goto Tab B Step 4b

—The applicant may decide to accept lower
limits than those proposed instead of going to
Tab B Step 4b (Tier )

. If limits not exceeded: go to Tab D.

Note: The recommended means of making this
determination for facilities with multiple onsite stacks
is to compare the Tier I limit for each pollutant with
the total feed rate for all incinerators (i.e., all feeds
are :sswned to be fed through the i.e., worst-case
stack) .

Carcinogens

(A)  Using the following tables, read the Tier I feed rate
limit for each metal that corresponds to the
appropriate terrain -effective stack height:
. Table B-4 for noncomplex terrain
. Table B-5 for complex terrain.

(B) If only one carcinogenic metal is incinerated,
compare the applicant’s proposed feed rate with the
Tier I standard determined above:

. If limits exceeded: goto Tab B Step 4b

—The applicant may decide to accept lower
Tab B-§
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©

metals limits than those proposed instead of
going to Tab B Step 4b (Tier II)

. If limits not exceeded: go to Tab D.

If multiple carcinogenic metals are incinerated, then
the sum of the ratios of the proposed total feed rates
(actual feed rate) by metal, to the feed rate limits must
not exceed 1.0. The following equation would be
used:

Actual Feed Rate;
Tier [ Feed Rate Limit;

<10

Where i = carcinogenic metals considered.

If the above equation is > 1.0, then the limits are .

exceeded
. If limits exceeded: goto Tab B Step 4b

—The applicant may decide to accept lower
metals limits than those proposed instead of
going to Tab B Step 4b (Tier II)

. If limits not exceeded: go to Tab D.

Note: For facilities with multiple onsite stacks, it is
recommended that permit writers compare the Tier [
limit for each metal with the total feed rate for all
incinerators (i.e., all feeds are assumed to be fed
through the worst-case stack).
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Step 4b: Determine

compliance with Tier
II emission limits.

Noncarcinogens

(A)

(B)

Using the following tables, read the Tier II emission
limit for each pollutant that corresponds to the
appropriate terrain-adjusted effective stack height:

. Table B-6 for metals, noncomplex terrain
. Table B-7 for metals, complex terrain.
. Table B-11 for HC1

Compare the actual emission rates with the Tier II
limits determined above:

. If limits exceeded: goto TabC

—The applicant may decide to accept lower
limits than those proposed instead of

going to Tab C and performing site-specific
modeling

. If limits not exceeded: goto TabD.

Note: For facilities with multiple onsite stacks, it is
recommended that the permit writer compare the Tier
II limit for each polluwtant with the total emission rate
for all incinerators (i.e., all emissions are assumed to
be emitted from the worst-case stack).

Carcinogens

(A)

(B)

Using the following tables, read the Tier II emission
limit for each metal that corresponds to the
appropriate terrain-adjusted effective stack height:

. Table B-8 for noncomplex terrain

. Table B-9 for complex terrain.

If only one carcinogenic metal is incinerated,
compare the actual emission rate with the Tier II
standard determined above:

. If limits exceeded: goto TabC

—The applicant may decide to accept lower
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©

'\ metals limits than those proposed instead of
going to Tab C and performing site-specific
modeling :

. If limits not exceeded: go to Tab D.

If multiple carcinogenic metals are incinerated, then
the sum of the ratios of the actual emission rates to
the emission limits must not exceed 1.0. The
following equation would be used:

Actual Emissions;
Tier II Emission Limit.

S 1.0

Where i = carcinogenic metals considered.

If the above equation is > 1.0, then the limits are
exceeded:

. If limits exceeded: goto TabC

—The applicant may decide to accept lower -
metals limits than those proposed instead of
going to Tab C and performing site-specific
modeling

. If limits not exceeded: go to Tab D.

Note: For facilities with multiple onsite stacks, it is
recommended that the permit writer compare the Tier
I limit for each pollutant with the total emission rate
for all incinerators: (i.e., all emissions would be
assumed to be emitted from the worst-case stack).

The information in the following tables was derived

from risk assessments of reasonable worst-
case scenarios. Technical background information
is included in Appendix I.
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Table B-1
Plume Rise Values (m) vs. Stack Parameters

Exhaust temperature (K)

Flow rate® | <325 | 325- | 350- | 400- | 450- | 500- | 600- | 700- | 800- { 1000 [>1499
{m3/sec) 349 | 399 | 449 | 499 | 599 | 699 | 799 | 999 | 1499
<05] O 0 0 1 1 1 1 1 1 1 1
0.5-09| 1 1 1 1 1 1 2 2 2 3 2
1.0-1.9] 1 1 1 2 2 2 3 3 3 4 4
2.0-29{ 1 1 2 3 4 4 5 5 6 6 7
3.0-3.9} 2 2 3 4 5 6 7 7 8 8 9
4.0-49] 2 2 3 5 6 7 8 9 10 10 1
5.0-74] 3 3 4 6 7 8 10 1 1 12 13
75-9.9} 3 4 s 8 10 1" 13 14 15 17 18
10.0-12.4| 4 5 7 10 12 14 16 18 19 21 23
12.5-149] 5 5 8 12 14 16 19 21 2 24 27
15.0-19.9] 6 e 9 13 16 19 22 24 26 28 N
20.0-249{ 7 8 11 17 20 23 27 30 32 35 38
25.0-29.9] 8 9 13 20 24 27 32 35 38 41 44
30.0-349] 9 10 15 22 27 K} 37 40 42 45 49
35.0-39.91 10 12 17 25 N 35 41 44 46 S0 54
40.0-49.9] N 13 19 28 34 39 44 48 50 54 58
50.0-59.9| 14 15 22 33 40 44 s0 55 57 81 66
60.0-69.9] 16 18 26 38 45 50 56 61 64 68 74
>69.9] 18 20 29 42 49 54 62 67 70 75 81

(1) Using the given stack exit flow rate and gas temperature,
find the corresponding plume rise value from the above table.

(2) Add the physicat stack height to the comresponding plume rise values

[effective stack height = physical stack height + piume riss].

*Plume rise is a function of buoyancy and momentum which are in tum
functions of tiow rate, not simply exit veiocity. Flow Rate is defined
as the inner cross-sectional area of the stack multiplied by the exit

velocity of the stack gases.
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Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier II)

Table B-2
Feed Rate Screening Limits for Noncarcinogenic Metals
for Facllities in Noncomplex Terrain

Values for urban areas

Terrain-adjusted
effective Antimony | Barium Lead Mercury Silver Thallium
stack height {lb/hr) (Ibshr) (1b/hr) (tb/hr) (Ib/hr) (Ib/hr)

4m| 1.3E-01 2.2E+01 4.0E-02 1.3E-01 1.3E+00 1.3E-01

fm| 1.5E-01 2.5E+01 4.5E-02 1.5E-01 1.5E+00 1.5E-01

ém| 1.7E-01 2.8E+01 5.1E-02 1.7E-01 1.7E+00 1.7E-01
10m| 1.9E-01 3.2E+01 5.8E-02 1.9E-01 1.9E+00 1.9E-01
12m| 2.2E-01 3.6E+01 6.5E-02 2.2E-01 2.2E+00 2.2E-01
14m| 2.4E-01 4.1E+01 7.3E-02 2.4E-01 2.4E+00 2.4E-01
16m| 2.8E-01 4.6E+01 8.38-02 2.8E-01 2.8E+00 2.8E-01
18m] 3.1E-01 5.2E+01 9.4E-02 3.1E-01 3.1E+00 3.1E-01
20m| 3.5E-01 5.9E+01 1.1E-01 3.5E-01 3.5E+00 3.5E-01
2m} 4.0E-01 6.6E+01 1.2E-01 4 0E-01 4.0E+00 4.0E-01
24m| 4.SE-01 7.5E+01 1.4E-01 4 SE-01 4.5E+00 4.5E-01
26mi S.1E-01 8.5E+01 1.5E-01 5.1E-01 5.1E+00 S.1E-01
28m| S5.7E-01 9.6E+01 1.7€-01 5.7E-01 5.7E+00 5.7E-01

3om| 6SE-01 | 1.4E+02 | 1.9E01 | 6.5E-01 | 65E+00 | 6.5E-01
3sm| 8.3E-01 | 14E+02 | 25E-01 | 83E-01 | B83E+00 | 8.3E-01
40m| 1.1E+00 | 1.86+02 | 32E-01 | 1.1E+00 | 1.1E+01 | 1.1E+00
4sm| 14E+00 | 23E+02 | 41E-01 | 1.3E+00 | 1.4E+01 | 1.4E+00
som| 1.7E+00 | 29E+02 | 52B-01 | 1.7E+00 | 1.7E+01 | 1.7E400
Ssm| 22E+00 | 36E«02 | 6.5E-01 | 22E+00 | 22€+01 | 22E.00
60m| 2.7E+00 | 45E+02 | B8.0E-01 | 27E+00 | 27E+01 | 2.7E+00
65m| 3.3E+00 | 55E+02 | 9.9E-01 | 3.3E+00 | 3.3E+01 | 3.3E+00
70m| 37E+00 | 62E+02 | 1.1Es00 | 37E«00 | 3.7E401 | 3.7E+00
75m| 42E+00 | 7.0E+02 | 1.3E+00 | 4.2E+00 | 4.2E+01 | 4.2E400
80m| 4.8E+00 | 8.0E+02 | 1.4E+00 | 4.8E+00 | 4.8E+01 | 4.8E+00
85m| S.4E«00 | 9.1E«02 | 1.6E4+00 | 54E+00 | S4E+01 | S5.4E+00
gom| 62E+00 | 1.0E+03 | 1.9E+00 | 62E+00 | 62E+01 | 6.2E+00
95m| 7.0E+00 | 12E+03 | 21E+00 | 7.0E+00 | 7.0E+01 | 7.0E+00
100m| B8.0E+00 | 1.3E+03 | 24E+00 | 7.9E+00 | B.0E+01 | 8.0E+00
105m| 9.0E+00 | 1.56+03 | 27E+00 | 9.0E+00 | 9.0E+01 | 9.0E+00
110m| 10E+01 | 1.7E+03 | 3.1E+00 | 1.0E+01 | 1.0E+02 | 1.0E+O1
115m| 126401 | 1.9E+03 | 35E+00 | 12E+01 | 1.2E+02 | 1.2E+01
120m| 1.3E+01 | 22€.03 | 4.0E+00 | 1.3E.01 | 13E+02 | 1.3E.01
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Feed Rate Screening Limits for Noncarcinogenic Metals
for Facilities In Noncomplex Terrain

Table B-2 (Cont.)

Values for rural areas

Terrain-adjusted
eftective Antimony Barium Lead Mercury Silver Thatlium
stack height {Ib/hr) (Ib/hr) (Ib/hr) {lb/hr) (Ib/hr) (lbmhr)

4m 6.9E-02 1.1E+01 2.1E-02 6.9E-02 6.9E-01 6.9E-02
6m| 7.9E-07 | 1.3E+01 2.4E-02 7.9E-02 7.98-01 7.9€-02
8m| 9.0E-02 | 1.5E+01 2.7E-02 9.0E-02 9.0E-01 9.0E-02
10m 1.0E-01 1,7E+01 3.1E-02 1.0E-01 1.0E+00 1.CE-01
12m 1.3E-01 2.1E+01 3.8E-02 1.3E-01 1.3E+00 1.3E-01
14m 1.5E-01 2.6E+01 4.6E-02 1.5E-01 1.5E+00 1.5E-01
16m 1.9E-01 3.2E+01 5.7€-02 1.9E-01 1.9E+00 1.9€-01
18m] 24E-01 4.0E+01 7.1E-02 2.4E-01 2.4E+00 2.4E-01
20m 2.9E-01 4.9E+01 8.8E-02 2.9E-01 2.9E+00 2.9E-01
2m 3.8E-01 6.3E+01 1.1E-01 3.7E-01 3.8E+00 3.8€-01
24m| 4.8E-01 8.0E+01 1.4E-01 4.8E-01 4.8E+00 4.8E-01
26m 6.1E-01 1.0E+02 1.8€-01 6.1E-01 6.1E+00 6.1E-01
28m 7.7e-01 1.3E+02 2.3E-01 7.7E-01 7.7E+00 7.7€-01
30m{ 9.8E-01 1.6E+02 2.9E-01 9.8E-01 9.8E+00 9.8E-01
35m| 1.6E+00 | 2.6E+02 4.7E-01 1.6E+00 1.6E+01 1.6E+00
40m) 2.4E+00 4.0E+02 7.1E-01 2.4E+00 2.4E+01 2.4E+00
45m| 3.3E+00 | 55E+02 9.9E-01 3.3E+00 3.3E+01 3.3E+00
50m| 4.4E+00 7.3E+02 1.3E+00 4.4E+00 4.4E+01 4.4E4+00
55m| 5.8E+00 | 9.5E+02 1.7E+00 5.8E+00 5.8E+01 5.8E+00
60m| 7.6E+00 1.3E+03 2.3E+00 7.8E+00 7.6E+01 7.6E+00
65m| 1.0E+01 1.7E+03 3.0E+00 1.0E+01 1.0E+02 1.0E+01
70m| 1.2E+01 2.0E+03 3.6E+00 1.2E+01 1.2E+02 1.2E+01
75m| 1.4E+01 24E+03 4.3E+00 1.4E+01 1.4E+02 1.4E+01
8om] 1.7E+01 2.8E+03 5.1E+00 1.7E+01 1.7E+02 1.7€+01
85m| 2.0E+01 3.4E+03 8.1E+00 2.0E+01 20E+02 2.0E+01
90m| 2.4E+01 4.0E+03 7.2E+00 2.4E+01 2.4E4+02 2.4E+01
95m| 2.98+01 4.8E+03 8.6E+00 2.9€+01 2.9E+02 2.9E+01
100m| 3.4E+01 5.7E+03 1.0E+01 3.4E+01 3.4E+02 3.4E.+01
105m| 4.1E+01 8.8E+03 1.2E+01 4.1E+01 4.1E+02 4.1E+01
110m| 4.8E+01 8.1E+03 1.5E+01 4 8E+01 4.8E+02 4.8E+01
115Sm{ S.8E+0t 9.6E+03 1.7E+01 5.8E+01 5.8E+02 5.8E+01
120m| 6.9E+01 1.1E+04 2.1E+01 6.9E+01 6.9E+02 6.9E+01

Tab B-11




Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier II)

Table 8-3
Feed Rate Screening Limits for Noncarcinogenic Metals
for Facllities In Compiex Terrain

Vaiuss for use in urban and rural areas

T;Frain-adjustod
effective Antimony Barium Lead Mercury Sitver Thallium
stack height {fo/hr) (to/hr) (lb/hr) (to/hr) {ib/hr) (ib/hr)

4m 3.1E-02 5.2E+00 9.4E-03 3.1E-02 3.1E-01 3.1E-02
6m 4.6E-02 7.7E+00 1.4E-02 4.6E-02 4.6E-01 4.6E-02
8m 6.7€-02 1.1E+01 2.0E-02 6.7€-02 6.7€-01 6.7€-02
10m 9.9E-02 1.7E+01 3.0E-02 9.9E-02 9.9E-01 9.9E-02
12m 1.2E-01 2.0E+01 3.6E-02 1.2E-01 1.2E+00 1.2E-01
14m 1.5E-01 2.5E+01 4 4E-02 1.5E-01 1.5E+00 1.5E-01
16m 1.7E-01 2.9E+01 5.2E-02 1.7E-01 1.7E+00 1.7E-01
18m 1.9E-01 3.2E+01 5.7E-02 1.9E-01 1.9E+00 1.9€-01
20m 2.1E-01 3.5E+01 6.3E-02 2.1E-01 2.1E+00 2.1E-01
2m 2.3E-01 3.9E+01 7.0E-02 2.3E-01 2.3E+00 2.3e-01
24m 2.6E-01 4.3E+01 7.7€-02 2.6E-01 2.6E+00 2.6E-01
26m 2.9E-01 4.8E+01 8.6E-02 2.9E-01 2.9E+00 2.9E-01
28m 3.2E-01 5.3E+01 9.5E-02 3.2E-01 3.2E+00 3.2E-01
30m 3.5E-01 S.8E+01 1.0E-01 3.5E-01 3.5E+00 3.5E-01
35m 4.4E-01 7.3E+01 1.3E-01 4.3E-01 4.4E+00 4.4E-01
40m 5.4E-01 8.9E+01 1.6E-01 5.4E-01 5.4E+00 5.4E-01
45m 6.6E-01 1.1E+02 2.0E-01 6.6E-01 6.6E+00 6.6E-01
50m 8.1E-01 1.4E+02 2.4E-01 8.1E-01 8.1E+00 8.1E-01
55m| 1.0E+00 1.7E+02 3.0E-01 1.0E+00 1.0E+01 1.0E+00
60m| 1.2E+00 2.1E+02 3.7-01 1.2E+00 1.2E+01 1.2E+00
65m| 1.5E+00 2.5E+02 4.6E-01 1.5E+00 1.5E+01 1.5E+00
70m| 1.7E+00 2.8E+02 5.1E-01 1.7E+00 1.7E+01 1.7E+00
7Smi 1.9E+00 3.2E+02 5.7€-01 1.9E+00 1.9E+01 1.9E+00
som| 2.1E+00 3.6E+02 6.4E-01 2.1E+00 2.1E+01 2.1E+Q0
8sm| 2.4E+00 4.0E+02 7.2E-01 2.4E+00 2.4E+01 2.4E+00
om| 2.7E+00 4.5E+02 8.0E-01 27E+00 2.7E+01 2.7E+00
95m| 3.0E+00 §.0E+02 9.0E-01 3.0E+00 3.0E+01 3.0E+00
100m| 3.4E+00 5.6E+02 1.0E+00 3.4E+00 3.4E+01 3.4E+00
105m| 3.8E+00 6.3E+02 1.1E+00 3.8E+00 3.8E+01 3.8E+00
110m| 4.2E+00 7.0E+02 1.3E+00 4.2E+00 4.2E+01 4.2E+00
115m] 4.7E+00 7.9E+02 1.4E+00 4.7E+00 4.7E+01 4.7E+00
120m{ 5.3E+00 8.8E+02 1.6E+00 5.3E+00 5.3E+01 5.3E+00
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Table B-4

Feed Rate Screening Limits for Carcinogenic Metals

for Faciiities in Noncompiex Terrain

Vaiues for use in urban areas Valuss for use in rurai areas

Terrain-adjusted

Tab B-13

etfective Arsenic | Cadmium | Chromium| Beryllium| Arsenic | Cadmium | Chromium | Beryilium
stack height (Ib/hr) (lb/hr) {Ib/hr) {Ib/hr) (Ib/hr) (Ib/hr) {lb/hr) (Ib/hr)
4m| 1.0E-03 | 2.56-03 | 3.7E-04 | 1.9E-03 | 5.3E-04 | 1.3E-03 | 1.9E-04 | 9.5E-04
ém| 1.26-03 | 2.86-03 | 4.2E-04 | 2.1E-03 | 6.1E-04 | 1.5E-03 | 2.2E-04 | 1.1E-03
8m| 1.3E-03 | 3.2E-03 | 4.7E-04 | 2.4E-03 | 7.0E-04 | 1.7E-03 | 2.5E-04 | 1.3E-03
10m) 1.5E-03 | 3.6E-03 | 5.3E-04 | 2.7E-03 | 8.0E-04 | 1.9E-03 | 2.9E-04 | 1.4E-03
12m} 1.7€-03 | 4.0E-03 | 6.0E-04 | 3.0E-03 | 9.8E-04 | 2.3E-03 | 3.5E-04 | 1.8E-03
t14m| 1.96-03 | 4.5E-03 | 6.8E-04 | 3.4E-03 | 1.2E-03 | 2.9E-03 | 4.3E-04 | 2.1E-03
16m| 2.1E-03 | 5.1E-03 | 7.7E-04 | 3.8E-03 | 1.5E-03 | 3.5E-03 | 5.3E-04 | 2.6E-03
18m| 2.4E-03 | 5.8E-03 | 8.7E-04 | 4.3E-03 | 1.8E-03 | 4.4E-03 | 6.6E-04 | 3.3E-03
20m| 2.7€-03 | 6.5E-03 | 9.8E-04 | 4.9E-03 | 2.3E-03 | 5.5E-03 | 8.2E-04 | 4.1E-03
2m] 3.1E-03 | 7.4E-03 | 1.1E-03 | 5.5E-03 | 2.9E-03 | 6.9E-03 { 1.0E-03 | 5.2E-03
24m} 3.5£-03 | 8.3E-03 | 1.36-03 | 6.36-03 | 3.7E-03 | 8.8E-03 | 1.3E-03 | 6.6E-03
26m] 3.9E-03 | 9.4E-03 | 1.4E-03 | 7.1E-03 | 47E-03 | 1.1E-02 | 1.7E-03 | B.4E-03
28m| 4.5€-03 | 1.1E-02 | 1.6E-03 | 8.0E-03 | 6.0E-03 | 1.4E-02 | 21E-03 | 1.1E-02
30m| 5.0E-03 | 1.2E-02 | 1.8E-03 | 9.0E-03 | 7.6E<03 | 1.8E-02 | 2.7E-03 | 1.4E-02
35m| 6.5E-03 | 1.5E-02 | 23E-03 | 1.2E-02 | 1.2E-02 | 2.9E-02 | 4.3E-03 | 2.2E-02
40m| 8.2E-03 | 2.0E-02 | 2.9E-03 | 1.5E-02 | 1.8E-02 | 4.4E-02 | 6.6E-03 | 3.3E-02
45m| 1.0E-02 | 2.5E-02 | 3.8E-03 | 1.9E-02 | 2.6E-02 | 6.1E-02 | 9.2E-03 | 4.6E-02
SOm| 1.3E-02 | 3.2E-02 | 4.8E-03 | 2.4E-02 | 3.4E-02 | 8.1E-02 | 1.2E-02 | 6.1E-02
S6m| 1.7E-02 | 4.0E-02 | 6.1E-03 | 3.0E-02 | 4.5E-02 | 1.1E-01 | 1.6E-02 | 8.0E-02
60m| 2.1E-02 | 5.0E-02 | 7.4E-03 | 3.7E-02 } 5.9E-02 | 1.4E-01 | 21E-02 | 1.1E-01
65m| 2.5E-02 | 6.1E-02 | 9.1E-03 | 4.6E-02 | 7.8E-02 | 1.9E-01 | 2.8E-02 | 1.4E.-01
70m| 29E-02 | 6.9E-02 | 1.0E-02 | 5.2E-02 | 9.3E-02 | 2.2E-01 | 3.3B-02 | 1.7E-01
7Sm| 3.36-02 | 7.8E-02 | 1.2E-02 | 5.9E-02 | 1.1E-01 | 2.6E-01 | 4.0E-02 | 2.0E-01
g8om) 3.7E-02 | 8.9E-02 | 1.3E-02 | 6.7E-02 | 1.3E-01 | 3.1E-01 | 4.7E-02 | 2.4E-01
85m| 4.2E-02 | 1.0E-01 | 1.SE-02 | 7.6E-02 | 1.6E-01 | 3.7E-01 | 5.6E-02 | 2.8E-01
90m| 4.8E-02 | 1.1E-01 | 1.7€-02 | 8.6E-02 | 1.9E-01 | 4.5E-01 | 6.7E-02 | 3.3E-0%
95m| 5.4E-02 | 1.3E-01 | 1.9E-02 | 9.7E-02 | 2.2E-01 | 5.3E-01 | 8.0E-02 | 4.0E-01
100m| 6.2E-02 | 1.5E-01 | 22E-02 | 1.1E-01 | 2.6E-01 | 6.3E-01 | 9.5E-02 | 4.7E-01
105m] 7.0E-02 | 1.7E-01 | 2.5E-02 | 1.3E-01 | 3.2E-01 | 7.5E-01 | 1.1E-01 | 5.6E-01
110m| 7.9€-02 | 1.9€-01 | 2.8E-02 | 1.4E-01 | 3.7E-01 | 9.0E-01 | 1.3E-01 | 6.7E-01
115m| 9.0E-02 | 2.2E-01 | 3.2E-02 | 1.6E-01 | 4.5E-01 | 1.1E+00 | 1.6E-01 | 8.0E-01
120m| 1.0E-01 | 2.4E-01 | 3.76:02 | 1.8E-01 | 5.3E-01 | 1.3E+00 | 1.9E-01 | 9.5E-01

/




Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier ID

Tabile B-§
Feed Rate Screening Limits for Carcinogenic Metals
for Facilities in Complex Terrain

Vaiues for urban and rural areas

"Terrain-adjusted

sffective Arsenic Cadmium | Chromium | Beryllium
stack height (Ib/hr) (1b/hr) (Ib/hr) (Ib/hr)

4m| 24604 | 5B8E-04 | 87E0S | 4.4E-04
6m| 36E-04 | 85E-04 | 13E-04 | 6.4E-04
8m| 52604 | 126-03| 19604 | 9.4E-04
1om| 77604 | 18E-03 | 28E-04 | 1.4E-03
12m| 94604 | 22603 | 34E-04 | 1.7E-03
14m| 1.1E03 | 27603 | 41E04 | 2.1E-03
16m| 1.3E03 | 32603 | 48E-04 | 2.4E-03
18m| 15E03 | 35603 | 5304 | 26E-03
20m| 16603 | 39E-03| S59E-04 | 2.9E-03
2m| 18603 | 4303 | 65E-04 | 3.2E-03
24m| 20603 | 486-03 | 7.2E-04 | 3.6E-03
26m| 22603 | S.3E-03 | 7.9E-04 | 4.0E-03
28m| 25E-03 | S.9E-03 | 8.8E-04 | 4.4E-03
3om| 27603 | 656-03 | 9.7E-04 | 4.9E-03
asm| 34E03 | 81E-03 | 12603 | 6.0E03
dom| 42603 | 00E-03 | 15603 | 74E03
asm| SJE03 | 12602 | 1.8E-03 | 9.2E403
som| 63E03 | 15E02| 23603 | 1.1E02
ssm| 7.8E03 | 19602 | 28E03 | 1.4E-02
6om| 9603 | 23602 | 34E03 | 17802
5m| 1.2E02 | 28E-02 | 42E03 | 21E<02
7om| 13602 | 32602 | 47E03 | 24E-02
75m| 15602 | 35602 | 53603 | 27E02
80m 1.7E-02 4.0E-02 5.98-03 3.0E-02
8s5m| 19E02 | 44EG2 | 67E03 | 3.3E-02
gom| 21602 | SO0E-G2 | 74E-03 | 37E-02
osm| 23602 | S56E02 | 8.3E03 | 4.2E-02
100m| 26E02 | 6.26-02| 93E03 | 47E-02
105m| 29E-02 | 70E-02 | 10E02 | 52602
11om| 33602 | 7.8e-02 | 12602 | 59E-02
11Sm| 37602 | 87E-02 | 13E02 | 65E-02
120m| 41602 | 98€-02 | 15602 | 7.3€-02 |
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Tab B: Determine Feed Rate or Emission Limijts (Tier I and Tier II)

Table B-6

Emisslons Screening Limits tor Noncarcinogenic Metals
for Facilities in Noncomplex Terrain

Values for urban areas

'Torram-adjustod
ettective Antimony Barium Lead Maercury Silver Thallium
stack height | (g/sec) (grsec) | (g/sec) (g/sec) (g/sec) (g/sec) |

4m 1.7E-02 2.8E+00 5.1E-03 1.7E-02 1.7€-01 1.7€-02
6ém| 1.9E-02 3.2E+00 5.7E-03 1.9E-02 1.9E-01 1.9E-02
8m| 21E-02 3.6E+00 6.4E-03 2.1E-02 2.1E-01 2.1E-02
10m| 24E-02 4.0E+00 7.3E-03 2.4E-02 2.4E-01 2.4E-02
12m| 2.7E-02 4.6E+00 8.2E-03 2.7e02 2.7e-01 2.7E-02
14m| 3.1E-02 5.1E+00 9.3E-03 3.1E-02 3.1E-01 3.1E-02
16m| 23.5E-02 5.8E+00 1.0E-02 3.5E-02 3.5E-01 3.5E-02
18m] 3.9€-02 6.6E+00 1.26-02 3.9-02 3.9E-01 3.9-02
20m} 4.4E-02 7.4E+00 1.3E-02 4.4E-02 4.4E-01 4.4E-02
2m| S.0E-02 8.4E+00 1.5€-02 5.0E-02 5.0E-01 5.0E-02
24m| 5.7E-02 9.5E+00 1.7E-02 5.7E-02 5.7€-01 §.7E-02
26m] 6.4E-02 1.1E+01 1.9€-02 8.4E-02 6.4E-01 6.4E-02
28m| 7.2E-02 1.2E+01 2.2E-02 7.2E-02 7.2E-01 7.2E-02
3om| 82E-02 1.4E+01 2.5E-02 8.2E-02 8.2E-01 8.2E-02
35m 1.1E-01 1.8E+01 3.2E-02 1.1E-01 1.1E+00 1.1E-01
40m| 1.3E-01 2.2E+01 4.0E-02 1.3E-01 1.3E+00 1.3E-01
45m] 1.7E-01 2.8E+01 5.1E-02 1.7E-01 1.7E+00 1.7€-01
50m| 2.2E-01 3.6E+01 6.5E-02 2.2E-01 2.2E+00 2.2E-01
55m| 2.7E-01 4.6E+01 8.2€-02 2.7E-01 2.7E+00 2.7e-01
80m| 3.4E-01 5.8E+01 1.0E-01 3.4E-01 3.4E+00 3.4E-01
6sm| 4.1E-01 6.9E+01 1.2E-01 4.1E-01 4.1E+00 4.1E-01
70m| 4.7E-01 7.8E+01 1.4E-01 4.7E-01 4.7E+00 4.7€-01
75m| S.3E-01 8.9E+01 1.6E-01 5.3E-01 §.3E+00 §.3E-01
8om| 6.0E-O1 1.0E+02 1.8E-01 6.0E-01 8.0E+00 6.0€E-01
85m| 6.9E-01 1.1E+02 2.1E-01 6.9E-01 6.9E+00 6.9E-01
90m| 7.8E-01 1.3E+02 2.3E-0t 7.8E-01 7.8E+00 7.8E-01
95m| B8.8E-01 1.5E+02 2.7E-01 8.8E-01 8.8E+00 8.8E-01
100m| 1.0E+00 1.7E+02 3.0E-01 1.0E+00 1.0E+01 1.0E+00
105m| 1.1E+00 1.9E+02 3.4E-01 1.1E+00 1.1E+01 1.1E+00
110m| 1.3E+00 2.2E+02 3.9E-01 1.3E+00 1.3E+01 1.3E+00
115m| 1.SE+00 2.4E+02 4.4E-01 1.5E+00 1.5E+01 1.5E+00
120m| 1.7E+00 2.8E+02 5.0E-01 1.7E+00 1.7E+01 1.7E+00
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Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier II)

Table B-6 (Cont.)
Emissions Screening Limits for Noncarcinogenic Metals
for Facilities in Noncomplex Terrain

Vaiues for rural areas

'rorram-adiustad
effective Antimony Barium Lead Mercury Silver Thallium

stack height (g/sec) (g/sec) (g/sec) gg/secz (9/sec) {g/sec)

4m| 87E-03 | 14E.00 | 26E03 | 87E-03 | B87E02 | 8.7E-03
ém| 9.9E03 | 1.7E+00 | 3.0E-03 | 99E-03 | 99E-02 | 9.9E-03
ém|[ 1.1E-02 | 19E+00 | 34E03 | 11E02 | 1.4E01 | 1.1E-<02
1om| 13E-02 | 226+00 | 39E-03 | 13602 | 13601 | 1.3E-02
12m| 16E-02 | 27E.00 | 48E03 | 16E02 | 16E01 | 1.6E-02
14m| 19E-02 | 3.26.00 | S8E-03 | 19E02 | 19E01 | 1.96-02
16m| 24E-02 | 4.0E+00 | 7.26-03 | 24E02 | 24E-01 | 2.4E-02
18m| 30602 | S50€+00 | 9.0E-03 | 30E02 | 30€01 | 3.0E02
2om| 37602 | 62E.00 | 11602 | 3702 | 37E01 | 37Ew2
2m| 47602 | 796400 | 14E02 | 47E02 | 47E01 | 4.7E-02
24m| 6.0E-02 | 1.0E+01 | 18E-02 | 6.0E02 | 6.0E-01 | 6.0E-02
26m| 7702 | 1.36.01 | 23802 | 77€02 | 7.7E-01 | 7.7E-02
28m| 9.7E-02 | 1.6E+01 | 29E-02 | 9.7E02 | 9.7E-01 | 9.7E-02
3om| 1.2E-01 | 2.4E+01 | 37E-02 | 12E01 | 1.2E.00 | 1.2E-01
3sm| 20E-01 | 3.3E+01 | S5.9E-02 | 20E01 | 20E.00 | 2.0E-01
4om| 3.0E-01 | 5.0E+01 | 9.0E-02 | 3.0E01 | 3.0E+00 | 3.0E-01
4sm| 42E-01 | 7.0B+01 | 1.3E-01 | 42E-01 | 42E.00 | 4.2E-01
som| S55E-01 | 9.2E+01 | 1.7€-01 | 55E01 | 55E+00 | 5.5€-01
ssm| 7.3E-01 | 12E«02 | 22E-01 | 73E-01 | 7.3E+00 | 7.3E-01
éom| 9.6E-01 | 1.6E+02 | 29E-01 | 9.6E-01 | 9.6E.00 | 9.6E-01
65m| 1.3E+00 | 2.1E+02 | 3.8E-01 | 13E+00 | 1.3E+01 | 1.3E+00
70m| 156400 | 256402 | 4.5E-01 | 156400 | 15Es01 | 1.5E+00
75m| 1.8E+00 | 3.0E+02 | 5.4E-01 | 1.8E+00 | 1.8E+01 | 1.8E+00
8om| 2.1E+00 | 3.6E+02 | 6.4E-01 | 21E+00 | 21E+01 | 2.1E+00
8sm| 26E+00 | 43E«w02 | 7.76-01 | 26Ee00 | 26E«01 | 26E+00
9om| 3.0E+00 | 5.1E+02 | 9.1E-01 | 3.0E+00 | 3.0E+01 | 3.0E+00
95m| 3.6E+00 | 6.0E+02 | 1.1E+00 | 3.6E+00 | 36E+01 | 3.6E+00
100m| 4.3E+00 | 7.2E4+02 | 1.3E400 | 4.3E+00 | 4.3E+01 | 4.3E400
10Sm| S.1E+00 | 8.SE+02 | 156400 | S5.1E+00 | 5.1E+01 | 5.1E+00
110m| 6.1E+00 | 1.0E+03 | 1.8E+00 | B6.1E+00 | 6.1E+01 | 6.1E400
115m| 7.3E+00 | 1.2E+03 | 22E+«00 | 7.3E+00 | 7.3E+01 | 7.3E+00
120m| 86E+00 | 1.4E+03 | 26E+00 | 8.6E+00 | 8.6E+01 | 8.6E+00
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Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier II)

Table B-7
Emissions Screening LImits for Noncarcinogenic Metals
for Facllities In Complo; Terrain

Values for use In urban and rural areas

Terrain-adjusied
effective Antimony Barium Lead Mercury Silver Thallium
stack height (g/sec) (g/sec) (g/sec) (g/sec) {g/sec) (g/sec)

4m| 3.9E-03 6.6E-01 1.2E-03 3.9E-03 3.9E-02 3.9E-03
ém| 5.8E-03 9.7E-01 1.7E-03 5.8E-03 5.8E-02 5.8E-03
8m| 8.5E-03 1.4E+00 2.6E-03 8.5E-03 8.5E-02 8.5E-03
1om| 1.2E-02 2.1E+00 3.7€-03 1.2E-02 1.2E-01 1.2E-02
12m] 1.5E-02 2.5E+00 4.6E-03 1.5E-02 1.5E-01 1.5E-02
14m| 1.9E-02 3.1E+00 5.6E-03 1.9E-02 1.9E-01 1.9E-02
16m| 22E-02 3.6E+00 6.5E-03 2.2E-02 2.2E-01 2.2E-02
18m} 24E-02 4.0E+00 7.2E-03 2.4E-02 2.4E-01 2.4E-02
20m| 2.7E-02 4.4E+00 8.0E-03 2.7E-02 2.7E-01 2.7E-02
2m| 29E-02 4.9E+00 8.8€-03 2.9€-02 2.9E-01 2.9E-02
24m| 3.3E-02 5.4E+00 9.8E-03 3.3e-02 3.3-01 3.3E-02
26m} 3.6E-02 6.0E+00 1.1E-02 3.6E-02 3.6E-01 3.6E-02
28m| 4.0E-02 6.6E+00 1.2E-02 4.0E-02 4.0E-01 4.0E-02
30m| 4.4E-02 7.4E+00 1.3E-02 4.4E-02 4.4E-01 4.4E-02
3sm] S5.5E-02 9.1E+00 1.6E-02 5.5E-02 5.5E-01 5.5E-02
40m} 6.8E-02 1.1E+01 2.0E-02 6.88-02 6.8E-01 6.8E-02
45m| 8.3E-02 1.4E+01 2.5E-02 8.3E-02 8.3E-01 8.3E-02
Som| 1.0E-01 1.7TE+01 3.1E-02 1.0E-01 1.0E+00 1.0E-01
S5m| 1.3E-01 2.1E+01 3.8E-02 1.3E-01 1.3E+00 1.3E-01
60om| 1.6E-01 2.6E+01 4.7E-02 1.6E-01 1.6E+00 1.6E-01
65m| 1.9E-01 3.2E+01 5.8E-02 1.9€-01 1.9E+00 1.9E-01
70m} 2.2E-01 3.6E+01 6.5E-02 2.2E-01 2.2E+00 2.2E-01
7Sm| 2.4E-01 4.0E+01 7.2E-02 2.4E-01 24E+00 2.4E-01
80m| 2.7E-01 4.5E+01 8.1E-02 2.7E-01 2.7E+00 2.7E-01
8sm| 3.0E-01 5.0E+01 9.1E-02 3.0E-01 3.0E+00 3.0E-01
90m| 3.4E-01 5.6E+01 1.0E-01 3.4E-01 3.4E+00 3.48-01
95m| 3.8E-01 6.3E+01 1.1E-01 3.8E-01 3.8E+00 3.8E-01
100m| 4.2E-01 7.1E+01 1.3E-01 4.2E-01 4.2E+00 4.2E-01
105m| 4.7€-01 7.9E+01 1.4E-01 4.7E-01 4.7E+00 4.7E-01
110m| S.3€-01 8.9E+01 1.6€-01 5.3E-01 $.3E+00 $.3E-01
11Sm| S.9E-0t 9.9E+01 1.8E-01 5.9€-01 5.9E+00 §.9€-01

120m] 67601 | 1.4E+02 | 20E.01 | 67E01 | 6.7E+00 | 6.7E-01
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Tab B: Determine Feed Rate or Emission Limijts (Tier I and Tier II)

Table B-8
Emissions Screening Limits for Carcinogenic Metals
for Facllities in Noncomplex Terrain

Tab B-18

Values for use In urban areas Values for use In rural areas
Tirrain-ad]ustad

effective Arsenic | Cadmium | Chromium | Beryilium | Arsenic | Cadmium | Chromium| Beryllium
stack height | (g/sec) | (g/sec) | (g/sec) | (g/sec) | (a/sec) | (g/rsec) | (g/sec) | (g/sec)
4m|1.36-04 | 3.1E-04 | 4.7E-05 | 2.3E-04 |6.7E-05 | 1.6E-04 | 2.4E-05 | 1.2E-04
ém|1.5E-04 | 3.5E-04 | 5.3E-05 | 26E-04 {7.7E-05 | 1.8E-04 | 2.8E-05 | 1.4E-04
8m|1.7E-04 | 4.0E-04 | 6.0E-05 | 3.0E-04 |8.8E-05 | 2.1E-04 | 3.2E-05 | 1.6E-04
10m|1.9E-04 | 4.5E-04 | 6.7E-05 | 3.4E-04 |1.0E-04 | 2.4E-04 | 3.6E-05 | 1.8E-04
12m{2.1E-04 | 5.1E-04 | 7.6E-05 | 3.9E-04 |1.2E-04 | 3.0E-04 | 44E-05 | 2.2E-04
14m|2.4E-04 | 5.7E-04 | 8.6E-05 | 4.3E-04 |1.5E-04 | 3.6E-04 | 5.4E-05 | 2.7E-04
16m|2.7E-04 | 6.5E-04 | 9.7E-05 | 4.8E-04 |1.9E-04 | 4 5E-04 | 6.7E-05 | 3.3E-04
18m|3.1E-04 | 7.3E-04 | 1.1E-04 | 5.5E-04 |2.3E-04 | 5.5E-04 | 8.3E-05 | 4.2E-04
20m|3.4E-04 | 8.2E-04 | 1.2E-04 | 6.2E-04 |2.9E-04 | 6.9E-04 | 1.0E-04 | 5.2E-04
2m|3.9E-04 | 9.3E-04 | 1.4E-04 | 7.0E-04 [3.7E-04 | 8.8E-04 | 1.3E-04 | 6.6E-04
24m{4.4E-04 | 1.1E-03 | 1.6E-04 | 7.9E-04 |4.7E-04 | 1.1E-03 | 1.7E-04 | 8.4E-04
26m|5.0E-04 | 1.2E03 | 1.8E-04 | 8.9E-04 |S.OE-04 | 1.4E-03 | 2.1E-04 | 1.1E-03
28m|S.6E-04 | 1.3E-Q3 | 2.0E-04 | 1.0E-03 |7.6E-04 | 1.8E-03 | 2.7E-04 | 1.4E-03
30m{6.3E-04 | 1.5E-03 | 2.3E-04 | 1.1E-03 |9.6E-04 | 2.3E-03 | 3.4E-04 | 1.7E-03
35m|8.2E-04 | 1.9E-03 | 2.9E-04 | 1.5E-03 |1.5E-03 | 3.6E-03 | 54E-04 | 2.7E-03
40m |1.0E-03 | 25E-03 | 3.7E-04 | 1.9E-03 |2.3E-03 | 5.5E-03 | 8.3E-04 | 4.2E-03
45m|1.3E-03 | 3.2E-03 | 4.7E-04 | 24E-03 [3.2E-03 | 7.7E-03 | 1.2E-03 | 5.8E-03
50m|1.7E-03 | 4.0E-03 | 6.1E-04 | 3.0E-03 |4.3E-03 | 1.0E-02 | 1.5E-03 | 7.7€-03
55m[2.1E-03 | 5.1E-03 | 7.6E-04 | 3.8E-03 [5.7E-03 | 1.4E-02 ]| 2.0E-03 | 1.0E-02
60m |2.6E-03 | 6.2E-03 | 9.4E-04 | 4.7E-03 |7.5E-03 | 1.86-02 | 2.7E-03 | 1.3E-02
65m|3.2E-03 | 7.7E-03 | 1.2E-03 | 5.8E-03 {9.9E-03 | 2.4E-02 | 3.5E-03 | 1.8E-02
70m{3.6E-03 | 8.7E-03 | 1.3E-03 | 6.5E-03 |1.2E-02 | 2.8E-02 | 4.2E-03 | 2.1E-02
75m|4.1E-03 | 9.9E-03 | 1.5E-03 | 7.4E-03 |1.4E-02 | 3.3E-02 | 5.0E-03 { 2.5E-02
80m|4.7E-03 | 1.1E-02 ] 1.7E-03 | 8.4E-03 |1.7E-02 | 4.0E-02 | 6.0E-03 | 3.0E-02
85m|5.3E-03 | 1.3E-02 | 1.9E-03 | 9.5E-03 |2.0E-02 | 4.7E-02 | 7.1E-03 | 3.5E-02
90m {6.0E-03 | 1.4E-02 | 2.2E-03 | 1.1E-02 |2.4E-02 | 5.6E-02 | 8.4E-03 | 4.2E-02
95m|6.9E-03 | 1.6E-02 } 2.5B-03 | 1.2E-02 |2.8E-02 | 6.7E-02 | 1.0E-02 | 5.0E-02
100m|7.8E-03 | 1.9E-02 | 2.8E-03 | 1.4E-02 |3.3E-02 | 8.0E-02 | 1.2E-02 | 6.0E-02
105m [8.8E-03 | 2.1E-02 | 3.2E-03 | 1.6E-02 |4.0E-02 | 9.5E-02 | 1.4E-02 | 7.1E-02
110m{1.0E-02 | 2.4E-02 | 3.6E-03 | 1.8€-02 ]4.7E-02 | 1.1E-01 | 1.7E-02 | 8.5E-02
115m{1.1E-02 | 27E-02 | 4.1E-03 | 2.0E-02 |5.6E-02 | 1.3E-01 | 2.0E-02 | 1.0E-01
120m}1.36-02 | 3.1E-02 | 46E-03 | 2.3E-02 |6.7E-02 1.6E-01 | 2.4E-02 | 1.2E-01
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Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier II)

Tabie B8-9

Emissions Screening Limits for Carcinogenic Metals

for Facilities in Compiex Terrain

Vaiues for use in urban and rural areas

[Terrain-adjusted

sffective Arsenic Cadmium | Chromium | Beryllium

stack height (g/sec) (g/sec) | (g/sec) (g/sec)
4m 3.1E-08 7.3E-05 1.1E-08 5.5E-05
6m 4.5E-05 1.1E-04 1.6E-05 -8.1E-05
8m 6.6E-05 1.6E-04 24E-05 1.2E-04
10m 9.7€-05 2.3E-04 3.5E-05 1.7E-04
12m 1.2E-04 2.8E-04 42E-05 2.1E-04
14m 1.4E-04 3.5E-04 5.2E-05 26E-04
16m 1.7E-04 4.0E-04 6.0E-05 3.0E-04
18m 1.9E-04 4.4E-04 6.7€-05 3.3E-04
20m 2.1E-04 4.9E-04 7.4E-05 3.7E-04
2m 2.3E-04 5.4E-04 8.2E-05 4.1E-04
24m 2.5E-04 6.0E-04 9.0E-05 4.5E-04
26m 2.8E-04 6.7E-04 1.0E-04 5.0E-04
28m 3.1E-04 7.4E-04 1.1E-04 5.5E-04
30m 3.4E-04 8.2E-04 1.2E-04 6.1E-04
35m 4.3E-04 1.0E-03 1.5E-04 7.6E-04
40m 5.2E-04 1.38-03 1.9E-04 9.4E-04
45m 6.5E-04 1.58-03 2.3E-04 1.2E-03
50m 8.0E-04 1.9E-03 2.9E-04 1.4E-03
55m 9.8E-04 2.3E-03 3.5E-04 1.8E-03
60m 1.2E-03 2.9E-03 43E-04 2.2E-03
é5m 1.5E-03 3.6E-03 S.3E-04 2.7E-03
70m 1.7€-03 4.0E-03 8.0E-04 3.0E-03
75m 1.9€-03 4.5E-09 8.7E-04 3.3E-03
8om 2.1E-03 5.0E-03 7.5E-04 3.7€-03
8sm 2.3E-03 5.6E-03 8.4E-04 4.2E-03
90m 2.6E-03 6.3E-03 9.4E-04 4.7E-03
95m 2.9E-03 7.0E-03 1.1E-03 5.3E-03
100m 3.3E-03 7.8E-03 1.2E-03 5.9E-03
105m 3.7E-03 8.8E-03 1.3E-03 6.6E-03
110m 4.1E-03 9.8E-03 1.5E-03 7.4E-03
115m 4.6E-03 1.1€-02 1.7E-03 8.3E03
120m 5.26-03 1.2E-02 1.8E-03 9.2E-03

Tab B-19




R e

Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier II)

Table B-.19
Tler | Feed Rate Limits for Chiorine
Noncompilex Complex
[ Terrain-adjusted
effective Total Chiorine Total Chiorine
stack height (Ib/hr) (Ib/hr)
4m 2.0E-01 2.6E-01
ém 2.5E-01 2.7E-01
8m 3.0E-01 2.8E-01
10m 3.7E-01 2.9E-01
12m 4.7E-01 3.3E-01
14m 6.1E-01 3.8E-01
16m 7.8E-01 4.4E-01
18m 9.8E-01 5.0E-01
20m 1.2E+00 5.7E-01
2m 1.8E+00 8.5E-01
24m 2.0E+00 7.4E-01
26m 2.5E+00 8.4E-01
28m 3.1E+00 9.6E-01
30m 3.9E+00 1.1E+00
38m 5.7E+00 1.5E+00
40m 8.CE+00 2.1E+00
45m 1.1E+01 3.0E+00
SOm 1.5E+01 4.1E+00
S5m 1.9E+01 5.7E+00
60m 2.3E+01 8.0E+00
65m 2.7E+01 1.1E+01
70m 3.0E+01 1.2E+01
75m 3.3E+01 1.3E+01
80m 3.6E+01 1.4E+01
asm 4.0E+01 1.5E+01
0m 4.4E+01 1.7E+01
Bm 4.9E+01 1.8E+01
100m 5.4E+01 2.0E+01
105m 5.9E+01 2.1E+01
110m 6.5E+01 2.3E+01
115m 7.2E+01 2.5E+01
120m 7.9E+01 2.7E+01
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Tab B: Determine Feed Rate or Emission Limits (Tier I and Tier II)

Table B-11
Tier 1l Emission Limits for Hydrogen Chioride
Noncomplex Complex
[Terrain-adjusted
effective HCA HCl
stack height (g/sec) (g/sec)
dm 2.6E-02 3d.3E-02
ém 3.1E-02 3.4E-02
8m 3.8E-02 3.5E-02
10m 4.6E-02 3.7E-02
12m 6.0E-02 4.2E-02
14m 7.7E-02 4.8E-02
16m 9.9E-02 5.5E-02
18m 1.2€-01 6.3E-02
20m 1.6E-01 7.2E-02
2m 2.0E-01 8.2E-02
24m 2.5€-01 9.3E-02
26m 3.1E-01 1.1E-01
28m 3.9E-01 1.2E-01
30m 4.9E-01 1.4E-01
35m 7.2E-01 1.9€-01
40m 1.0E+00 2.7E-01
45m 1.4E+00 3.7E-01
50m 1.9E+00 §.2E-01
55m 2.4E+00 7.2E-01
80m 2.9E+00 1.0E+0Q0
65m 3.4E+00 1.4E+00
70m 3.8E+00 1.5E+00
75m 4.2E+00 1.7E+00
80m 4.6E+00 1.8E+00
a5m 5.1E+00 1.9E+00
90m 5.6E+00 2.1E+00
g95m 6.1E+00 2.3E+00
100m 6.8E+00 2.5E+00
105m 7.5E+00 2.7E+00
110m 8.2E+00 2.9E+00
115m 9.1E+00 3.2E+00
120m 1.0E+01 3.5E+00
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Tab C: Site-Specific Modeling and Risk Analysis (Tier III)

Tab C presents methods to determine, under Tier I, if the aggregate cancer risk to
the most exposed individual resulting from the metals emissions is less than or equal to
1073, and if the ambient concentrations of noncarcinogenic metals and HC] are below the
reference air concentrations. For some facilities, emission limits under Tier III can be a
factor of 10 or more higher than those under Tier II. This is a result of the conservatism
built into the Tier II Screening Limits. Within Tier I, the permit writer has the option of
(a) performing an in-house dispersion analysis or (b) requiring the applicant to perform
detailed site-specific modeling.

If the permit writer performs the dispersion analysis in-house, he has the option of
using either the screening procedure which is described in detail in Appendix V or the EPA -
GEMS model. The Appendix V screening procedure is designed to assist the permit writer
to conservatively estimate site-specific hourly and annual average dispersion coefficients.
When applicable, the screening procedure provides a more expeditious and less costly
alternative to detailed site-specific dispersion modeling. The procedure does not require the
permit writer to perform dispersion modeling but is, however, based on extensive
dispersion modeling and data processing utilizing the Industrial Source Complex Model
(ISCLT). The screening procedure relies primarily on permit data from WORKSHEET 1.
Under certain conditions, this brocedurc reduces the degree of conservatism contained in
the Tier I and I tables. The steps shown in Tab C indicate under what conditions this
screening procedure is recommended.

The EPA GEMS model is available to permit writers for those situations where the
applicant fails using the results of the Appendix V screening procedure. GEMS contains an
interactive version of the ISCLT model that will predict dispersion coefficients that are less
conservative than those predicted by the screening procedure. Thus higher emission rates
and feed rates would be allowed. This option is recommended for situations where the
facility is located in flat terrain (i.e., maximum terrain rise from the facility out to § km is
less than or equal to 10 percent of the physical height of the stack under analysis). GEMS
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is, however, not useful for short term analyses such as estimating short term risk from HCl
emissions. Appendix II presents a description of GEMS and sample model output.

If the use of the Appendix V and GEMS screening procedures are not appropriate,
the permit writer may require the applicant to conduct detailed site-specific dispersion
modeling. This modeling must conform to the EPA “Guideline on Air Quality Models.”
WORKSHEET 2 in Appendix V contains a list of the parameters that the applicant must
define in order to conduct detailed site-specific modeling analyses.

Tab C consists of the following three steps:

. Step 1: The permit writer determines whether to require the applicant
to conduct site-specific dispersion modeling and to
demonstrate that the established acceptable ambient levels are
not exceeded, or to conduct the modeling (and risk -
assessment) in-house

— If applicant conducts modeling: go to Tab C Step 2

— If the permit writer desires to conduct the analyses in
house:

— Use screening procedure (Appendix V), if appropriate,
to estimate short-term and long-term dispersion
coefficients

— If the emissions are acceptable on this basis: go to TabD

— If the emissions based on the long-term dispersion
coefficients generated by the Appendix V screening
are unacceptable and the facility is located in
flat terrain, use GEMS

— If HCI emissions based on the short-term dispersion
coefficients generated by the Appendix V screening
procedure are unacceptable go to Step 2.

Note:Flat terrain is defined in this report as follows: If the
maximum terrain rise within 5 lon of the facility is less
than 10 percens of the physical stack height of the stack
selected for analyses then the location is considered to be
flat, and terrain adjustment factors will not be
considered.

— If the GEMS procedure indicates that emissions are
unacceptable, then go to Tab C, Step 2
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Step 2: Applicant must submit the dispersion modeling plan for
review—{(by the Regional Meteorologist or PAT)

— The applicant must submit information to the Regional
Meteorologist or PAT for review. This information
includes stack parameters, meteorological data, and
terrain data.
Step 3: Applicant provides the model results and risk analysis for
review
— If emissions are considered acceptable: go to TabD

— If emissions are cons