Proposed Rule 1435 —
Control of Toxic Air Contaminant
Emissions from Metal Heating
Operations
WORKING GROUP MEETING #3

September 28, 2023 Join Zoom Webinar Meeting
2:00 PM |

South Coast AQMD Zoom Webinar ID: 968 2506 6787
AQMD Diamond Bar, CA Teleconference Dial In: +1 669 900 6833



https://scaqmd.zoom.us/j/96825066787

Agenda

N\
‘ Summary of Working Group Meeting #2
\

‘ Responses to Comments
|

‘ Sources of Hexavalent Chromium and Control Strategies

I
‘ Site Visits Summary

/
‘ Next Steps
/




 Provided brief overview of background
and results from testing and sampling
Summary of conducted at facilities

. > Hexavalent chromium emissions observed from
Working Group

furnaces and water quench tank

I - Metal dust buildup also contributed to hexavalent
Meetlng #2 chromium emissions

* Reviewed results from industry survey
conducted in 2021

- 28 facilities responded

* Presented results from 2021 CE-CERT
study and findings

> Metal heating is a source of hexavalent chromium
emissions

- Higher temperatures correlate with higher emissions




Stakeholder
Comments
from Working
Group
Meeting #2

©010010al=i0lt 74 CE-CERT Study Details

a) Was testing only conducted from higher to lower temperatures?
b) Were metal samples cleaned before heating?

c) What coating was applied to the furnace refractory?

d) What is the makeup of the refractory samples?

Comment #2

What are the characteristics of metal heating furnaces in South Coast
AQMD’s jurisdiction?

Comment #3

Does the 700+ page study conducted for Rule 1407.1 show lower
concentrations of hexavalent chromium emissions upon leaving a
furnace?

Comment #4

Do we know if hexavalent chromium emissions from metal heating
operations remain in the atmosphere?



Responses to Comments Comment #1

Response to Comment 1

a) Was testing only conducted from higher to lower
temperatures?

» After receiving comments from the California Metals Coalition
In December 2019, CE-CERT tested from lower to higher
temperatures
- Conducted on stainless steel needles and racking material

* Regardless of the order of testing, higher emissions
consistently correlated with higher temperatures

CE-CERT study is available at:
http://www.agmd.gov/docs/default-source/rule-book/Proposed-Rules/1435/final-report-
hexavalent-chromium-emissions-from-industrial-heat-treating-furnaces.pdf?sfvrsn=9



http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1435/final-report-hexavalent-chromium-emissions-from-industrial-heat-treating-furnaces.pdf?sfvrsn=9
http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1435/final-report-hexavalent-chromium-emissions-from-industrial-heat-treating-furnaces.pdf?sfvrsn=9

Responses to Comments Comment #1

Comparison of Results
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Responses to Comments Comment #1

Response to Comment #1 (continued)

Blank Tests Conducted After

_ Furnace Coat Applied
b) Were metal samples cleaned before heating? 2 -

Applied

- No, metal samples were not cleaned during the study 1o Furnace

Coat

c) What coating was applied to the furnace refractory?

+ T-Coat 692M, manufactured by Allied Mineral Products
- Magnesia-based insulative refractory coating

(=]

- Applied prior to the second and third blank tests in a series of
three consecutive blank tests

- Application of the coating reduced hexavalent chromium emissions
by more than two-thirds when compared to the first blank test 0

Cr VI (mg/hour)
N B o
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Responses to Comments Comment #1

Response to Comment #1 (continued)

d) Is there information available on the makeup of the
refractory samples?

* There Is no specific information available on the refractory
samples used in the study

- Refractory samples were obtained from used refractory
material provided by metal heating facilities

- California Metals Coalition has confirmed the samples should not
contain chromium, which is standard for current refractory materials



Responses to Comments Comment #2

Comment 2: What are the characteristics of metal
heating furnaces in South Coast AQMD'’s jurisdiction?

Estimated South Coast AOMD Furnace Count

Total - Information based on

permit database, survey
responses and facility

searches
Heat Metal at * Includes electric furnaces
Over 1200 °E and natural gas furnaces
rated 2 million BTU/hr or
> 600 furnaces at less, which are exempted
08 facilities from being required to

obtain permits




Responses to Comments Comment #3

Comment 3: Does the 700+ page study conducted for Rule
1407.1 show lower concentrations of hexavalent chromium
emissions upon leaving a furnace?

. » 700+ page document compiled by California Metals

Air Quality Management District (SCAQMD) to conduct source testing for hexavalent

Coalition for Rule 1407.1 — Control of Toxic Air
st e s e R G Contaminant Emissions from Chromium Alloy Melting
i s Operations (adopted 2021)

use controls and secondary HEPA filter controls.

s srconc R SO . ........ > Primarily consists of two source test reports and the South
o Coast AQMD report evaluations from two metal melting facilities

The test results also provided data for the SCAQMD to e@bu\mass emission rates and
new regulatory requirements for metal melting facilities a'nd‘;

* Purpose of the source tests was to gather emissions
mEmm——em TN, WY P Information from chromium alloy melting facilities:
e | - confirm formation of hexavalent chromium emissions

> Quantify toxic air contaminant emissions
B e - Assess effectiveness of associated pollution control devices

Note: This cover letter was provided for guidance purposes only to assist the reader.

3. Almega report on testing from Facility A.
4. SCAQMD report on testing from Facility C.




Responses to Comments Facility 1 Sampling Schematic and Source Test Results

Figure 3-2. Stack Schematic & Sampling Locations

[ Inlet 1 -‘ — Inlet 3 (Only Flows)

Comment #3

« Multiple furnaces share ducting
that is vented to baghouse and

HEPA |
ICE Exhaust “ 1PA
 Furnaces 2, 3, and 7 were J 1 -

operating during testing ‘ - A
o Furnace 7 was processing | | .} 1| Baghouse

stainless steel ﬁ

> Report did not document
materials processed in Furnaces

SRS Toxic Air Contaminant * Emissi
el intet 1 |IiRIeE2NN THEPAOutlet | * Emissions at
— I I HEPA outlet

~1
o

HIERIENIENIERIE

Fumnaces |-8

« Emissions sampling conducted Emissions Concentrations (ug/dscm) were below limit
at three points Total Chromium 78.24 4.65 <0.78 of detection
o - EXhaUStodUCt venting Hexavalent Chromium 9.91 0.91 <0.02
Furnace 7 (140 °F) : Mass Emissions (mg/hr)
multiplé Eu);uz\léset, ﬂ%ﬁéﬂ;ﬂn& Total Chromium 350.19 291.43 < 64.74
baghouse and HEPA (86 °F) Hexavalent Chromium 44.13 56.55 <1.73

** Nickel emissions were also detected, and followed the same
pattern as hexavalent chromium emissions 11




Facility 2 Sampling Schematic and Source Test Results

Responses to Comments

Figure 3-1. Process Flow Diagram
Comment #3 Facili vC—BasicProcessFIowDi ram
 Multiple furnaces share ducting U B /;]j
that is vented to baghouse and | N\
HEPA | 2;
* 6,000 Ib. furnace and one other — "y o | [ 210
furnace were operating during ] Fumace Funace | | Fumace | | Fumace
testing | = = =<
> 6,000 Ib. furnace was processing X
chrome iron | N
> Report did not document Inlet 1
materials processed in other
fumace | Toxic A Contaminant (US| L UGS
e Emissions Sampling conducted Emissions Concentrations (ug/dscm) * Emissions at
at three points Total Chromium 538.07 107.34 <0.28 HEPAbOlIJtIEtI_ ’
- I %¥Y- Exhaust duct venting Hexavalent Chromium 5.88 1.54 <0.07 \(I)\;ecrigte?:t?(;l\rll m
6,000 lb. furnace (129 °F) Mass Emissions (mg/hr)
° - Exhaust duct venting Total Chromium 9228 10165 <34
multiple furnaces, upstream of
baghouse and HEPA (98 °F) Hexavalent Chromium 10.2 14.9 <0.78

** Nickel emissions were also detected, and followed the same
pattern as hexavalent chromium emissions 12




Responses to Comments Comment #3

Test Results and Takeaways

Rule 1407.1 Source Testing Takeaways

» Hexavalent chromium emissions are diluted from
exhaust to inlet of control (i.e., lower concentration)

« Hexavalent chromium mass emissions from samples
collected directly downstream of a source are similar
to samples collected further away from the source

« Control devices effectively reduced hexavalent
chromium emissions below detection limits




Responses to Comments Comment #4

Comment #4: Do we know If hexavalent chromium emissions
from metal heating operations remain in the atmosphere?

- Screening source test conducted at
outlet of a forging furnace found high
concentrations of hexavalent
chromium emissions: 24,500 ng/m3*
> The furnace was not vented to pollution

=TI
SRR ciren

| ’ controls
AU rorcing ey (Gl 5 - Emissions are vented through roof
j— © i vents that were upwind from several
. i - m South Coast AQMD ambient
iCAQ@ATbieITtAirfl::‘r::;DS Testi June 1. 2017 and July 13, 2017 monltorlng Statlons

Predominant wind directions from * South Coast AQMD MATES |V background levels of hexavalent
the West and the South chromium are about 0.06 ng/m3.



Responses to Comments Comment #4

Summary of Ambient Monitoring

* Results from a special monitoring effort showed elevated levels of hexavalent
chromium immediately downwind of a forging facility

= @‘ A Ambient Monitor Results on Days Prior to Source Tests
t’l’

mpesl

JEEET ey -———————

5/22/2017 1.31 0.28 1.44 Invalid 1.23
5/25/2017 0.90 0.68 1.09 1.76 0.78
: " o 5/28/2017 0.08 0.32 0.10 0.10 2.31 = =
‘“ ] g:ut:c; 5/31/2017 0.3 0.7 1.43 0.67 1.09 - -
’ s 7/3/2017 0.14 0.14 2.90 0.43 0.23 2.07 0.21
. il Vi @m ‘ ] 7/6/2017 0.94 0.36 0.84 1.54 0.25 0.41 0.88

Te esting ‘ 7/9/2017 1.25 1.87 0.22 1.75 0.62 3.44 3.21
7/12/2017 2.87 1.26 0.86 2.90 7.66 1.41 2.99

e
1 |

SCAQMD Ambient Air Monitors

[l Approximate location of SCAQMD Source Testing on June 1, 2017 and July 13, 2017

* South Coast AQMD MATES IV background levels of hexavalent

: : : _ chromium are about 0.06 ng/m3.
Predominant wind directions from + Monitor was not operational until June 2017.

the West and the South



Responses to Comments Comment #4

Hexavalent Chromium Presence In
Atmosphere

* The average half-life of hexavalent chromium in Los Angeles
ambient air is approximately 14 hourst
- Cited in a Health Risk Assessment submitted by a heat treating facility

- Emissions may travel more than 40 miles (~downtown LA to Ontario
airport) within span of its half-life using an average windspeed of 3
miles per hour

» Hexavalent chromium emissions could pose a risk to
receptors near the source and beyond

1 Grohse, P M, Gutknecht, W F, Hodson, L, & Wilson, B M. Fate of hexavalent chromium in the atmosphere. Final report, January 1987-June 1988.

United States. 16
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Sources of
Hexavalent
Chromium at
Metal Heating
Operations

Point Sources

e Furnaces

« Water quench tanks and
direct contact cooling towers

Fugitive Sources

e Scale from oxidized metal
surfaces

 Dust buildup at facilities

18



Point Sources

Furnaces

* Due to oxidation, hexavalent
chromium forms as loose scale on
the surface of heated alloys

- CE-CERT study estimates temperature of
formation at around 1500 °F

> Source tests measured elevated emissions
from furnaces operating as low as 1250 °F

* Hexavalent chromium formed in
furnaces also contaminates the
refractory, leading to ongoing
emissions regardless of material
being processed in a furnace




Point Sources

Water Quench Tanks

g’ ,.m % = , - Oxidized scale from heated
.;\ ‘/ |l|||l||Il = _a Ll workpieces may be cooled in water
1B —% quench tanks
d ' - Water can become ladened with hexavalent
chromium

| -4*‘:‘“«-»‘, ’{ N[ 1 - Open circuit cooling towers that

N directly cool the guench water
circulate the hexavalent chromium-
laden water and release airborne
droplets

> Rule 1404 limits hexavalent chromium
concentration in cooling towers to 0.15 mg/L

'-;JILMIH Ill]l 14 __.n} v ="




Fugitive Sources

Scale from Oxidized Metal Surfaces

» Scale from oxidized surfaces of
workpieces and supporting racks/stands
that contains hexavalent chromium can be
distributed throughout a facility

» Using forced air to cool workpieces can
create airborne dust

- Material can be re-suspended from various
activities




Fugitive Sources

Dust Buildup at Facilities

* The scale that originated from oxidized
metal surfaces can collect at facilities,
appearing as metal dust

» Insufficient or improper housekeeping
can result in dust buildup

» Subsequent disturbances, such as
vehicular traffic, may crush material into
smaller particles, making the material
easier to become airborne




Emission Control Strategies

Point Source Controls
’ Point source pollution controls reduce

metal particulate emissions at source

Enclosures
AN - I

Buildings with
minimal openings for
Ingress and egress
contain fugitive metal
particulate emissions

Housekeeping /
Best Management

Practices (BMPs)
Minimize fugitive
metal particulates

\ from becoming
airborne

i

These control strategies would
be effective in controlling
hexavalent chromium
emissions, as well as other
toxic metal emissions

23



Emission Control Strategies

Point Source Controls

» Air pollution control devices reduce . o : :
: e rticulate Air (HEPA
metal particulate emissions at the Al UG FEEHENS AT al 217
filters are certified to achieve a

source minimum filtration of 99.97 percent for

* HEPA filters typically required to control particles sized 0.3 microns or larger
hexavalent chromium emissions

» Source tests and other parameter
tests would be required to ensure:
> Pollutants are directed to control device

> Control device is sufficiently capturing
pollutants




Emission Control Strategies

Enclosures

* Enclosures minimize openings for ingress and egress, which reduces
fugitive emissions

Increasing Fugitive Emissions Controls >

BUIIdln Building with Permanent total
requirements to limit enclosure vented to a

cross drafts control device




Emission Control Strategies

Housekeeping / BMPs

- Measures reduce the accumulation of metal particulates that
can be re-entrained

- Examples include:

> Routine cleaning of specified areas where metal particulates are likely
to accumulate

> Using cleaning methods that do not re-suspend material (e.g., wet
cleaning, HEPA vacuum, etc.)

- Disposal of metal particulates into closed containers



Emission Control Strategies Required in South Coast AQMD Rules

Point Source Housekeeping
*
Rule Title Controls Enclosures / BMPs

Control of Emissions of Arsenic, Cadmium, and Nickel

Il from Non-Chromium Metal Melting Operations Zie
Control of Toxic Air Contaminant Emissions from
LA Chromium Alloy Melting Operations ziel Ve e Ve
1420  Emissions Standard for Lead 2017 Yes Yes Yes
Emission Standards for Lead and Other Toxic Air
1420.1 Contaminants from Large Lead-Acid Battery Recycling 2015 Yes Yes Yes
Facilities
1420.2 Emission Standards for Lead from Metal Melting Facilities 2015 Yes Yes Yes
1426  Emissions from Metal Finishing Operations 2021 No Yes Yes
Control of Emissions from Metal Grinding Operations at
8t Metal Forging Facilities Zaly ies e e
Control of Particulate Emissions from Metal Recycling and
el Shredding Operations 2z NE e Ve
Hexavalent Chromium Emissions from Chromium
e Electroplating and Chromic Acid Anodizing Operations ziel s e e
1469.1 Spraying Operations Using Coatings Containing 2021 Yes Yes Yes

Chromium
* Adoption or last amendment date 27






Point Source
Controls

» One heat treating facility vented all
heat treating operations to baghouses
and Ultra Low Penetration Air (ULPA)
filters

- ULPA filters have a minimum efficiency
rating of 99.9995% for the removal of

particulates sized 0.12 um diameter or
larger

- Staff did not observe point source
controls installed at other facility metal
heating operations




~ Enclosures

o

* Not all furnaces are indoors

* Building structures that house
metal heating operations may not
have walls that totally enclose the
building

« Some buildings have very high
ceilings and/or large footprints

* Some roofs have vents and
openings

* One heat treating facility enclosed
all heat treating operations within
permanent total enclosures



Housekeeping

* Most facilities instituted a routine
cleaning schedule around the metal
heating areas
- Cleaning frequency varied

* Observed dry sweeping kicking up dust
at a facility




Best Management Practices

* Heat treating facility:

> Monitors hexavalent chromium levels in water quench tank and
periodically doses quench tank water with ferrous sulfate to reduce
hexavalent chromium to trivalent chromium

> Uses fans to cool workpieces only within PTEs vented to controls

* Furnace refractories are typically replaced as needed if
damaged



» Hexavalent chromium emissions
remain present after leaving furnaces
and may pose a health risk to nearby
receptors and beyond

- Emission control strategies exist and
are common in other toxic metal rules

> Configuration of metal heating facilities may
pose implementation challenges for point
source controls and enclosure requirements

33



Next Steps

- Continue conducting site visits

» Working Group Meeting #4
> Preliminary Rule Concepts

34



Staying Updated

* Sign up to receive e-mail updates via http://www.agmd.gov/sign-up

Sign Up Subscribe by scrolling down the page

The South Coast AQMD offers periodic newsletter updates via Email on a variety of topics . Click

T e e e and checking the box for Proposed
Rule 1435 to receive future meeting
If you wish to receive daily pollution forecasts or alerts for specific pollution levels in your area, sign up for Air Alerts. N Otl ces an d I | N kS to d ocume ntS

For printed copies of South Coast AQMD publications that mailed to you, please visit Subscription Services (charges may apply).

Enter the following information:

Email Address: Re-Enter Email Address: Emissions from Metal Finishing Operations
[ ‘ I ‘ [J Rule 1426

First Name (optional): Last Name (optional):
[ ‘ l ‘ Point Source Emissions from Hexavalent Chromium Metal Finishing
O Rule 1426.1 Operations

Subscribe by checking the box adjacent to the E-Mail List(s) you are interested in and then CLICK on the Subscribe button below:

Control of Emissions from Metal Heat Treating Processes
General Notifications: Rule 1435

List of stakeholders interested in events and conferences. - — - -
) Events & Conferences Control of Particulate Emissions from Metal Recycling and Shredding

[J Rule 1460 Operations

Brief updates highlighting what is current at South Coast AQMD, such as

) South Coast AQGMD News conferences, equipment exchanges, advisories, etc.

Toxic Air Contaminant Emissions from Decontamination of Soil

South Coast AQMD's comprehensive bi-monthly newsletter containing the O Rule 1466
M South Coast AQMD Advisor Intact mawe inAliidina mila tindatas tha lntact An nramrame far hisinaceas




PR 1435 Staff Contacts

Yunnie Osias Michael Laybourn

Air Quality Specialist Program Supervisor

(909) 396-3219 (909) 396-3066
yosias@agmd.qgovV mlaybourn@agmd.gov

Kalam Cheung Michael Krause

Planning & Rules Manager Assistant Deputy Executive Officer
(909) 396-3281 (909) 396-2706
kcheung@agmd.gov mkrause@agmd.qgovV
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