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ÀSummary of Working Group 
Meeting #8

ÀRule Concepts for Point Source 
Control Requirements

ÀNext Steps
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Agenda



ÀBackground and Overview of Rule Development Process

ÀFacility A and C Source Test Results
ÀWill be posted on South Coast AQMD PR 1407.1 Proposed Rules Web Page
ÀSummary of Results
ÀFormation of hexavalent chromium during metal melting process
ÀHigh Efficiency Particulate Air (HEPA) filter air pollution controls reduced toxic air 

contaminant emissions
ÀCollection efficiency could be improved

ÀPurpose and Applicability

ÀUniverse of Facilities and Furnaces

ÀOverview of Key Elements of PR 1407.1
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Summary of Working Group Meeting #8

http://www.aqmd.gov/home/rules-compliance/rules/scaqmd-rule-book/proposed-rules#1407.1
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Working Group Meeting #8 ςComments from Stakeholders

Will staff consider establishing process 
limits based on emission factors 
(i.e. mass emissions of hexavalent 
chromium per unit of chromium alloy 
processed)?

Stakeholder Comment

ÅStaff will not establish limits based on 
emission factors 
ÅEmission factors would vary depending on 

chromium alloy processed

ÅStaff prefers to establish a mass 
emissionstandard

Staff Response
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Working Group Meeting #8 ςComments from Stakeholders

ÅSource tests were conducted on air 
melt furnaces, not vacuum melt 
furnaces

ÅWill staff take into consideration the 
difference between air and vacuum 
melt furnaces?

Stakeholder Comment

ÅSource testing was conducted to verify 
formation of hexavalent chromium from 
chromium alloy melting
ÅConsidering having all furnaces that 

melt chromium alloys meet the same 
mass emission standard

Staff Response
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Working Group Meeting #8 ςComments from Stakeholders

How will staff address facilities that melt 
small quantities of chromium alloys?

Stakeholder Comment

Through the rulemaking process, staff will 
work with the working group to address 
small quantity operations

Staff Response

What was the linear distance from the 
source-tested furnaces to the combined 
inlet of the pollution control device? 

Stakeholder Comment

ÅFacility A: Approximately 70 feet 

ÅFacility C: Approximately 120 feet

Staff Response
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General Overview of PR 1407.1

PR 1407.1

Point Source 
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Recordkeeping Exemptions
Point Source Control 

Requirements
Fugitive Emission

Requirements

Collection
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Parameter 
Monitoring

Emissions Testing
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Requirements

Emissions Testing 
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Small 
Quantity
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ÀRule concepts are initial thoughts for 
proposed provisions and take into 
consideration:
ÀProvisions in other toxic metal rules 

ÀEmissions data specific to the applicable 
sources

ÀOther information and data

ÀStakeholder input on rule concepts helps 
shape Proposed Rule Language
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Rule Concepts ςOverview 

Rule Concepts

Emissions 
Data

Other Rule 
Provisions

Other 
Information 

and Data



Rule Concepts for
Point Source Control Requirements 



Point Source Controls 
Point source emission controls to 
reduce metal toxics at the source

Enclosures
Enclosure, with 

minimal openings for 
ingress and egress, to 
contain fugitive metal 
particulate emissionsHousekeeping

Housekeeping 
provisions to 

minimize fugitive 
metal particulates 

from becoming 
airborne
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Three Key Control Elements to Address Metal Toxics



ÀPoint source control requirements will 
be designed to address:
ÀArsenic, including gaseous arsenic

ÀCadmium

ÀHexavalent Chromium 

ÀNickel
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Toxic Air Contaminants from Chromium Alloy Melting



ÀArsenic or arsenic trioxide can vaporize below typical furnace operating 
temperatures

ÀBaghouse testing at a lead facility identified arsenic emissions in gaseous form*

ÀGaseous arsenic is not expected to be a pollutant of concern in chromium alloy 
melting operations
ÀArsenic is generally a trace contaminant in chromium alloys

ÀArsenic source testing results at Facility A and Facility C are non-detect

ÀIf melting a metal containing significant amounts of arsenic, gaseous arsenic 
emissions are possible and would require additional controls

ÀTypical particulate control methods are not suitable for gaseous emissions 
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Arsenic as a Gaseous Emission

* Source Test Report 13-307 and 13-308, South Coast AQMD, October 2013 
http:// www.aqmd.gov/docs/default-source/exide/exide-sourcetestaug-sept.pdf?sfvrsn=2

http://www.aqmd.gov/docs/default-source/exide/exide-sourcetestaug-sept.pdf?sfvrsn=2


Key Elements of Point Source Control Requirements
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CollectionEfficiency
Ensures the pollution 
control device has the 
appropriate design and 
operating parameters to 
collect emissions

Point Source Standard
Ensures that the pollution 
control devices will meet a 
specified standard which can 
be a technology, control 
efficiency or a mass emission 
limit

ÅTwo key elements of the 
point source control 
requirements:
ÅCollection efficiency
ÅPoint source 

standard
ÅFurnaces melting 

chromium alloys must 
meet both elements of 
point source control 
requirements



Importance of Collection Efficiency

ÀProper collection efficiency ensures pollutants are directed to the pollution 
control device
ÀIncomplete capture and insufficient air flow can result in fugitive emissions

ÀToo much air flow can result in excess loading of pollution control device

ÀClogged or blocked vents or slots can reduce the collection efficiency resulting in 
increased fugitive emissions

ÀProper collection efficiency is also dependent on external conditions
ÀCross-drafts can interfere with the collection efficiency resulting in fugitive emissions

ÀCollection efficiency provisions have been included in all toxic metal rules 
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Rule Concept for Collection Efficiency Provisions

ÀRecently adopted or amended metal toxic rules require 
that the collection efficiency of pollution controls be 
based on the applicable standards of the Industrial 
Ventilation: A Manual of Recommended Practice for 
Designpublished by the American Conference of 
Governmental Industrial Hygienists (ACGIH) 

ÀIndustrial Ventilation Manual provides recommended 
practices for the design and operation of:
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ÁHood type and proximity
ÁCapture velocity
ÁFace velocity
ÁSlot velocity

ÁDuct velocity
ÁFlow rate
ÁHood entry loss



ÀPoint source standard establishes the standard 
for the air contaminant(s) released from the 
stack

ÀEnsures emissions from the source or process 
meet a specific standard that is health 
protective 
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Importance of Point Source Standards



17

Three General Approaches for Point Source Standards

Technology-
Based

ωRequires a specific 
pollution control 
technology (i.e. 
baghouse)

ωIncludes 
requirements 
addressing 
proper 
operation of 
control 
technology

Control 
Efficiency

ωRequires a 
minimum percent 
reduction from the 
inlet to the outlet 
of the pollution 
control device (i.e. 
99% control 
efficiency)

Mass Emission 
Standard

ωLimits the mass of 
a pollutant per 
unit of time at the 
outlet or exhaust 
of the stack (i.e. 
0.000066 pounds 
of arsenic per 
hour)

ÅApproaches are not 
mutually exclusive
ÅControl efficiency can 

be based on a specific 
technology (i.e. 99% 
control efficiency 
based on a baghouse)
ÅMass emission 

standardcan be 
based on a specific 
technology, desired 
control efficiency



ÀStaff is proposing a mass emission point source standard based on industry source test 
results
ÀIncorporates mass emission level achieved with current filtration technology ςHEPA filtration

ÀStaff is proposing a mass emission standard for hexavalent chromium because hexavalent 
chromium is the risk driver
ÀApproach is based on if hexavalent chromium is controlled, other metal particulate toxic air contaminants 

are concurrently reduced

ÀFocusing on one toxic air contaminant will streamline implementation and reduce source testing costs

ÀTo ensure approach is health protective, staff estimated the health risk for affected 
facilities

ÀNext slides will provide more detail regarding:
ÀWhy staff is focusing on mass emission limit for hexavalent chromium

ÀVerification that the proposed hexavalent chromium point source standard will be health protective
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Approach for Point Source Standard
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Overview of Establishing Point Source Standard Based on 
Hexavalent Chromium  

Establish that 
Hexavalent 

Chromium is the 
Risk Driver

Set an Initial Mass 
Emission Standard 

for Hexavalent 
Chromium Based 
on Source Tests

Verify that the Initial 
Mass Emission 
Standard for 

Hexavalent Chromium 
is Health Protective 

for All Affected 
Facilities

If Initial Mass 
Emission Standard for 
Hexavalent Chromium 

is Not Health 
Protective, Set Lower 

Emission Limit



ÀThe cancer risk driver refers to the specific toxic air 
contaminant that dominates the estimated cancer health 
risk from a specific source

ÀEstablishing a mass emission limitbased on the cancer risk 
driver provides an overall reduction in health risk

ÀMassemission limit is based on hexavalent chromium 
because it is the cancer risk driver when compared to 
arsenic, cadmium, and nickel

ÀComponents to determine hexavalent chromium is the 
cancer risk driver are:
ÀCancer potency of hexavalent chromium relative to the other metal 

toxic air contaminants

ÀAmount of each toxic air contaminant, accounting for the cancer 
potency
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Establishing Hexavalent Chromium as the Risk Driver

Main Components in 
Determining Hexavalent 

Chromium is the 
Cancer Risk Driver

Potency of the 
Hexavalent 
Chromium 

Relative to the 
other Metal 

Toxic Air 
Contaminants

Amount of 
Each Toxic Air 
Contaminant, 
Accounting for 

the Potency



ÀThe California Office of Environmental Human Health 
Assessment publishes the cancer potency of toxic air 
contaminants*

ÀCancer potency provides the potency based on the dose 
and response of a specific toxic air contaminant

ÀCancer potency is based on the unit risk for the various 
pathways (inhalation, oral, etc.)
ÀAll four toxic air contaminants have unit risk values for inhalation*

ÀBased on the inhalation unit risk:
ÀHexavalent chromium is two orders of magnitude more potent than 

arsenic and cadmium and three orders of magnitude more potent 
than nickel
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Cancer Potency of Hexavalent Chromium Relative to the Other 
Metal Toxic Air Contaminants

1.50E-01

3.30E-03 4.20E-03
2.60E-04

0.00E+00

2.00E-02

4.00E-02

6.00E-02

8.00E-02

1.00E-01

1.20E-01

1.40E-01

1.60E-01

Hexavalent
Chromium

Arsenic Cadmium Nickel

U
n
it 

R
is

k 
(u

g
/m

3
)-

1

Unit Risk (Inhalation)

* Appendix A: Hot Spots Unit Risk and Cancer Potency Values, OEHHA, May 2019
https://oehha.ca.gov/media/CPFs042909.pdf

https://oehha.ca.gov/media/CPFs042909.pdf


ÀAlthough the cancer potency of hexavalent chromium is significantly higher than the 
arsenic, cadmium, and nickel
ÀIt is possible that the mass emissions of arsenic, cadmium, or nickel can be the risk driver if 

their mass emissions are substantially higher than hexavalent chromium

ÀTo determine if arsenic, cadmium, or nickel are the risk driver based on mass emissions 
the following steps were taken: 
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Determining the Amount of Each Toxic Air Contaminant, 
Accounting for the Cancer Potency

Step 1:
Use Mass Emissions from 

Source Test of:

ωHexavalent Chromium

ωArsenic

ωCadmium

ωNickel

Step 2:
Based on Potency, 

Calculate Amount of 
Emissions Needed for a 

Metal Toxic Air 
Contaminant to be the 

Risk Driver

Step 3:
Compare Mass Emissions 

from the Source Test 
(Step 1) to Thresholds 

(Step 2)

If Metal Toxic Air 
Contaminant is Below 
Threshold, Hexavalent 

Chromium is the Risk Driver


