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Pacific Ship Repair & Fabrication Inc. Rule 1210 Risk Reduction Audit and Plan

1.0 INTRODUCTION

On November 16, 2021, Pacific Ship Repair & Fabrication Inc. (PacShip) (SDAPCD
Facility #7067) received a letter from the San Diego County Air Pollution Control
District (SDAPCD or District) that notified PacShip of the need for a risk reduction
audit and plan (RRAP) based on the health risk assessment (HRA) approved by the
District.! The approved HRA was based on the emission inventory year 2015 Toxic
Emissions Inventory Report (TEIR).

On January 20, 2022, PacShip received a letter from the District that notified PacShip
of the need for a RRAP based on the HRA for emission inventory year 2019.2

The 2015 RRAP was submitted to the District on May 12, 2022. After review of the
2015 RRAP, the District sent an “Incomplete Letter” to PacShip on June 14, 2022,
asking for a number of revisions and updates to be made to the RRAP.? In this letter,
the District stated the following:

“"In the January 20, 2022 District letter, Pacific Ship Repair was
requested to submit an application for the risk reduction and audit plan
for reducing the health risk associated with Pacific Ship Repair’'s 2019
emissions. However, since Rule 1210(e)(2)(v) requires the
demonstration to include any foreseeable emissions in the risk reduction
measures, Pacific Ship Repair is not required to submit another
application for risk reduction audit and plan for 2019 emissions, and the
same risk reduction audit and plan application submitted by Pacific Ship
Repair (APCD2022-RRP-990008) will be used to reduce the health risks
below significant thresholds for both 2015 and 2019 emissions.
Therefore, the risk reduction audit and plan must be revised to include
risk reduction measures to address all cancer risks above ten in one
million that have occurred in 2019 or are known to occur in future
years.”

This revised RRAP is in response to the June 14, 2022 letter. The emissions from
2015 and 2019, as well as any emissions that are known to occur in the foreseeable
future, are addressed in this revised RRAP.

2015 HRA Risk Results

The HRA results for 2015 indicated that maximum worker chronic non-cancer Health
Hazard Index (HHI), the maximum worker 8-hour chronic non-cancer HHI, and the
maximum worker acute non-cancer HHI exceed the risk reduction levels specified in
District Rule 1210, section (e)(1). Although the Maximum Individual Worker (MEIW)
cancer risk exceeded the public notification level of 10 in one million specified in
District Rule 1210(d)(1), it did not exceed the risk reduction level of 100 in one million
specified in District Rule 1210(e)(1)(ii) for emissions inventory years prior to 2018.

1 2015_Pacific Ship HRA Approval final, SDAPCD, Dated November 16, 2021.
2 2019-Pacific-Ship-HRA-Approval-Public-Notice, SDAPCD, Dated January 20, 2022.
3 Pacific Ship Incomplete Letter_2015 RRAP_061422, SDAPCD, Dated June 14, 2022.
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The chronic, 8-hour chronic, and acute non-cancer results from the HRA based on
the emission inventory year 2015 are listed below:

Maximum Worker Chronic Non-Cancer HHI: 2.01
Maximum Worker 8-hour Chronic Non-Cancer HHI: 1.84
Maximum Worker Acute Non-Cancer HHI: 2.75

2019 HRA Risk Results

The HRA results for 2019 indicated that the MEIR cancer risk, the MEIW cancer risk,
and the maximum worker acute non-cancer HHI exceed the risk reduction levels
specified in District Rule 1210, sections (d)(1) and (e)(1).

The cancer and acute non-cancer results from the HRA based on the emission
inventory year 2019 are listed below:

Maximum Worker Cancer Risk: 121.5 in one million
Maximum Resident Cancer Risk: 48.2 in one million
Maximum Worker Acute Non-Cancer HHI: 3.00

This risk reduction audit and plan for reporting years 2015 and 2019 and future years
will address proposed risk reduction measures for resident and worker cancer risk,
chronic, 8-hour chronic, and acute non-cancer worker impacts from the HRAs.

2.0 FACILITY INFORMATION
2.1 Address and Contacts

Pacific Ship Repair & Fabrication, Inc.
SDAPCD Facility #7067

1625 Rigel Street

San Diego, CA 92113

Facility Contact:

Mr. David Bain

1625 Rigel Street

San Diego, CA 92113

Work Phone: (619) 232-3200 ext. 111

RRP Preparer Contact:

Mr. James Westbrook

BlueScape Environmental

16870 W. Bernardo Drive, Ste. 400
San Diego, CA 92127

Cell Phone: (858) 774-2009
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2.2 Description of Operations

The PacShip facility in San Diego conducts sheet metal product fabrication, coating,
and master ship repair for the US Navy and a variety of other military and commercial
maritime clients. These services may require welding, precision water-jet cutting,
powder coating, sheet metal repair and fabrication, fabrication of water-tight closures
such as doors, hatches and manholes for the shipbuilding and repair industry, and
ship preservation (blasting and painting). Equipment at the facility includes welding
equipment, an abrasive blasting room, and coating booths. The facility is located in
a mostly industrial setting approximately a half mile from the ship docks in San Diego
Bay. Figure 1 shows the locations of the welding and abrasive blast exhaust stacks
and operation areas.
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Figure 1 - Pacific Ship Repair & Fabrication Welding and Abrasive Blast
Stack and Operation Areas

3.0 RISK REDUCTION AUDIT AND PLAN
3.1 Risk Reduction Audit and Plan Summary

To reduce risks below the Rule 1210 thresholds, the following Plan is proposed:
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Abrasive Blasting

1.

Install a HEPA filter with 99.97% control of 0.3-micron size particles onto the
blasting booth exhaust stack. This will be in addition to the filters currently
installed in the blasting booth.

Improve documentation of blasting operations, including recording the
estimated amount of blast media used per hour/day/year, the duration that
blasting occurs, and a description of the materials blasted.

Welding

1.

Utilize the District’s updated uncontrolled welding toxic air contaminant (TAC)
emission factors from July 2022* for health risk impact assessments, except
lower uncontrolled emission factors for CrVI and nickel are selected in this Plan
for welding rods FCAW 309, 316, and 71T. Demonstration of lower CrVI and
nickel emission factors will not be conducted under this Plan, pending the
demonstration of fume capture efficiency in welding areas, and the assessment
of future usage of these welding rod types based upon actual recordkeeping.

Indoor Welding in Building 15 (Sheet Metal Shop) - Install a HEPA filter with a
99.97% control of 0.3-micron size particles onto each of the three intakes to
the exhaust stack.

Indoor Welding in Building 16 (Pipe Fitting Shop) — Continue to enclose welding
areas with flexible curtains, and utilize portable fume extractors during welding
operations, to capture at least 80% of welding fumes. Vent welding fumes
through MERV 15 and HEPA filters with an overall 99.97% control of 0.3-micron
size particles.

Welding Areas in Building 24 (north and south areas) - Continue to enclose
welding areas with flexible curtains during welding operations, and utilize
portable fume extractors during welding operations, to capture at least 80%
of welding fumes. Vent welding fumes through MERV 15 and HEPA filters with
an overall 99.97% control of 0.3-micron particles.

Demonstrate welding fume emissions capture efficiency is at least 80% in each
welding area using a test method approved by the District.

Documentation - Record the following at each welding location: welding rod
usage in Ibs per hour/day/year, by type of welding rod (E316, 309, etc.), and
by welding operation type (FCAW, GMAW, etc.). Retain the current Safety Data
Sheet (SDS) or other specifications of the welding rods. Confirm for each hour
of operation that the welding area is completely enclosed with flexible curtain,
fume extractors used, and emissions vented to operated filters.

4 SDAPCD Calculation Methods for Welding Rods, Historical Methods, J01-F15-vl and March 2022
welding emission factors. For 309 FCAW, used Nickel and CrVI emission factors for 309 MIG.
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Toxic emission welding areas are defined for this Plan as any areas utilizing welding
rods with non-trace, or 0.1% by weight or more of CrVI, nickel, cadmium, or lead as
shown by the material SDS or other specifications. Based upon the Risk Reduction
demonstration provided in Section 4.0. This plan will be sufficient to reduce acute,
chronic, and cancer risk impacts below the Rule 1210 thresholds.

3.2 Risk Reduction Evaluation

This section presents the evaluation of proposed risk reduction measures in the
abrasive blast and welding operations areas.

For the 2015 emissions inventory reporting year, the PacShip facility’s abrasive
blasting operations, followed by the welding operations, were the biggest contributors
to the worker chronic, 8-hour chronic, and acute non-cancer impacts. The chronic
HHI is mainly due to nickel (94%) and cadmium (6%); the 8-hour chronic HHI is due
entirely to nickel (100%); and the acute HHI is entirely due to nickel (100%). Nickel
is emitted from both abrasive blasting and welding operations; cadmium is emitted
from abrasive blasting operations only.

For the 2019 emissions inventory reporting year, the PacShip facility’s welding
operations were the biggest contributor to the worker cancer and acute non-cancer
risk impacts and resident cancer risk impacts. The cancer risk at the MEIW and MEIR
is mainly due to hexavalent chromium (CrVI) (99.8%) from welding operations. Acute
HHI at the worker location is entirely due to nickel (100%) from welding.

In both the 2015 and 2019 reporting years, health risk impacts due to solvent usage
and the paint booth and barn are negligible, compared to impacts due to the welding
and blasting operations. Therefore, the focus of this RRAP will be to reduce health
risk impacts from abrasive blasting and welding operations at the PacShip facility.
However, maximum hourly and average annual emissions from these two sources
are included in the modeling for the risk reduction demonstration presented in Section
4.0.

3.2.1 Abrasive Blasting Operations

PacShip’s abrasive blasting operations are performed in only one location at the
facility: Building 12 (Blast Booth). This building is directly adjacent the off-site worker
location to the southwest of the Blast Booth that has high risk impacts. Blasting
operations are entirely enclosed in the Blast Booth and emissions from blasting are
collected with 100% capture efficiency. Blasting emissions are then directed to a filter
system with 95% control efficiency. The filtered emissions are vented through a stack
with a height of approximately 4 ft off the ground and located between the Blast
Booth building and the Paint/Spray Booth. Because 100% of the blasting emissions
are captured in the enclosed booth, there are no fugitive emissions. Pictures of the
abrasive blast booth and exhaust stack are below.
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According to PacShip, the only blasting material used is steel shot, which emits
0.00475 Ibs cadmium and 0.048 Ibs nickel per ton of steel shot blasted based upon
APCD default emission factors.>

Emissions of nickel (and to a lesser degree, cadmium) from blasting as reported for
2015 were the primary cause of acute, 8-hr chronic, and chronic non-cancer health
risk. A reporting error for 2015 annual blasting usage of steel shot was discovered in
July 2022 (after the public notification and meeting). The annual steel shot usage
reported for 2015 should have been 0.325 tons/year (not 650 tons/year). This error
was due to the usage of the wrong units (should have been converted from 650 |bs/yr
to units of tons/year). This error has been corrected to determine the highest annual
amount of steel shot that could be used in future years. A review of annual steel shot
usage reported in past years shows that the highest usage was in 2007, when PacShip
used 3 tons/yr. This value is used as the highest amount used in future years for the
risk reduction demonstration presented in Section 4.0. Maximum hourly steel shot
usage that is used for the risk reduction demonstration is 0.25 tons/hr (as reported
in 2015 and 2019).

Installation of a 99.97% particulate control efficiency HEPA filter on the existing
exhaust stack for the blasting booth will reduce acute, worker chronic, and worker 8-
hr chronic risks to below the 1.0 HHI threshold. The HEPA filter will be installed at
the exit location of the exhaust stack and sealed so that all emissions from the blast
booth and paint barn are directed through it. Because the emissions from the
blast/paint booths will be released at a height of approximately 5 ft. between 2
buildings, this stack was modeled as a volume source in the original 2015 and 2019
HRAs and will continue to be modeled as a volume source for the risk reduction
demonstration in Section 4.0. Manufacturer specifications for the proposed HEPA filter
to be installed on the existing exhaust stack for the blast and paint booths are listed
below and included in Appendix A.

HEPA Filters for Abrasive Blast Booth:

Make: BioMax

Model: HC HEPA Filter, 99.97% efficiency on 0.3-micron particle size
Serial Number: TBD

Size: 24" x 30" x 11.5”

Intake Flow Rate: 4,743 CFM

Release height from stack into space between buildings: 5 ft.
Volume source release height: 14 ft.

Volume source length of side: 11 ft.

Volume source initial vertical dimension: 6.51 ft.

The facility will continue to operate the filters inside the blasting booth, with a total
overall particulate emissions factor of 99.97% including the new HEPA filter assumed.

5 SDAPCD Abrasive Blasting, Steel Shot, Uncontrolled Emission Factors, Method A08.
https://www.sdapcd.org/content/dam/sdapcd/documents/permits/emissions-calculation/abrasive-
blasting/APCD%20Steel%20Shot%20blast%20Medium%20Site%20Specific%20Controls.pdf
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3.2.2 Welding Operations

PacShip’s welding operations are performed in multiple locations throughout the
facility, but the majority of the welding operations take place in the northwest and
southeast ends of Building 24 (Welding Shop). Facility staff estimate that 60% of
welding operations occur in the northwest portion of Building 24, 20% of welding
operations occur in the southeast portion of Building 24, 15% of welding operations
occur in Building 16 (Pipe Fitting Shop), and 5% of welding operations occur in
Building 15 (Sheet Metal Shop). PacShip proposes installation of filters with higher
manufacturer-guaranteed particulate emission control efficiency, on all welding
operations using rods that emit hexavalent chromium (CrVI) and nickel, as well as
cadmium and lead. PacShip will also improve air flow capture into the filter controls
on the enclosures in Building 15, and on the portable fume extractor units used in
Buildings 16 and 24, with a demonstrated 80% capture efficiency on these types of
welding operations.

In 2015 and 2019, both controlled and uncontrolled welding operations were reported
for the TEIR. Controls assumed for controlled welding were based on their use of
portable control devices equipped with HEPA filters. Capture and control efficiencies
of 80% capture/80% control were assumed for the portable devices in the calculation
of controlled welding emissions, with 20% of emissions as fugitive emissions. No
capture and control efficiencies were assumed for uncontrolled welding emissions,
with 100% of the emissions as fugitive emissions. It is important to note that, in
2015 and 2019, the HEPA filters particulate emission controls with 99.97% control
efficiency filters were used for all controlled welding operations in Buildings 16 and
24, but there was no documentation proving this. So, a lower 80% control efficiency
for particulate filters was assumed for controlled welding emissions calculations for
2015 and 2019.

3.2.2.1 Future Welding Emissions
The June 14, 2022 letter from the District states:

“"Therefore, the risk reduction audit and plan must be revised to include risk reduction
measures to address all cancer risks above ten in one million that have occurred in
2019 or are known to occur in future years.”

In a virtual meeting with the District on June 30, 2022, David Bain of PacShip stated
it is difficult to estimate the welding work that is scheduled to be done beyond the
next 6 months. Therefore, it's very difficult to determine the maximum potential-to-
emit in future years. The District staff responded that estimating maximum emissions
from reasonable projections based upon scheduled work are acceptable.

The welding work performed in the first 6 months of 2022, and the welding work that
is expected in the next 6 months of 2022 was evaluated; and the 2020 and 2021
emission inventories (along with the 2015 and 2019 inventories) were also evaluated
to determine the maximum rod usage amounts to use as possible future welding rod
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usages for the risk reduction demonstration. Table 1 below shows welding rod usages
reported in 2015, 2019, 2020, 2021, and estimated 2022 usages.

TABLE 1
PACIFIC SHIP ANNUAL WELDING ROD USAGE
2022
. 2015 2019 2020 2021 .
e (Ibs/yr) | (bs/yr) | (bs/yr) | (bs/yr) | (Fiplemied)
Welding Rods with >20% CrVI and/or >10% Ni Content
309 MIG 230 o 0 0 0
309 TIG 99 21.5 52.75 50 40
309 FCAW 0 1061 1026 840 600
309 SMAW 0 8 0 0 20
308 MIG 0 0 11 0 0
308 TIG 25 29 1 3 0
316 MIG 0 o 0 30 0
316 TIG 0 58.5 38.875 38 25
316 FCAW 0 191 172 295 80
316 SMAW 0 16 6 20 0
RN 82 TIG* 0 0 1 1 2
RN 60 TIG 0 21 12.5 3.5 4
RN 67 TIG 68 25 33.5 42.775 11
Total High
CrVI/Ni: 422 1,431 1,355 1,323 782
Welding Rods with <10% CrVI and/or <10% Ni Content
6011 SMAW* 0 0 0 1 2
101 TC FCAW 0 60 75 30 0
SILVER
BRAZING 1 6.1 16.89 1
ALUMINUM
BRONZE* 0 0 0 0 60
11018 SMAW 286 11 114 50 0
5356 TIG 11 0 8 8.5 10
71 T FCAW 340 2,376 2,775 2,430 1,800
5356 MIG 80 16 0 0 0
5556 TIG 36 73 58 4 2
70 S MIG 580 106 0 0 10
70 STIG 74 43 59.5 62 50
7018 SMAW 321 40 102 120 95
Total Low
CrVvI/Ni: 1,729 2,731 3,208 2,707 2,030
Total All Rods: 2,151 4,162 4,563 4,030 2,812

*NOTE: Safety Data Sheets (SDSs) for welding rods that were/will be used in 2021, 2022, and projected to be used
in the foreseeable future, but were not used in reporting years 2015 and 2019, are included in Appendix B.

Table 1 demonstrates that welding rod usages vary greatly from year to year. In
some cases, the projected usage of welding rods in 2022 are less than past usages
of the same rods/welding types. For the risk reduction demonstration presented in
Section 4.0, the 2019 annual usage amounts of welding rods with high CrVI/Ni
content; and the 2020 annual usage amounts of welding rods with low CrVI/Ni (in
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bold type) were chosen as representative of the annual maximum welding rod usage
amounts.

Calculations of annual emissions from welding rods were performed using current
District emission factors for each rod/welding type,® except for the following
rods/welding types and pollutants:

e 309 FCAW
o Nickel EF = 7.65E-04 Ibs/Ib rod (District Method G104 - 309 GMAW)
o CrVI EF = 8.01E-05 Ibs/Ib rod (District Method G104 - 309 GMAW)
e 316 FCAW

o Nickel EF = 9.30E-05 Ibs/Ib rod (District Method F45 - E316LT FCAW,
March 2022)

o CrVI EF = 7.48E-05 Ibs/Ib rod (District Method F45 - E316LT FCAW,
March 2022)

e 71T FCAW
o Nickel EF = 4.00E-06 Ibs/Ib rod (District Method F15 - E71T FCAW)

3.2.2.2 Hourly Welding Operations

In the 2015 and 2019 inventory reporting years, PacShip reported maximum hourly
welding rod usages varying from 0.5 Ibs/hr to 3 Ibs/hr, depending on the rod and
welding type. After a review of welding records from 2011 to 2021, and discussions
with the on-site welding departments regarding welder capabilities and possible
future use, a maximum hourly usage of 1 Ib/hr is the best estimate for calculating
future hourly emissions from most welding. A lower maximum hourly rate of 0.75
Ibs/hr has been assumed for specific welding rods with nickel emissions: Silver
Brazing, RN 60 TIG, 309 FCAW, and RN 67 TIG. These values are used for calculating
maximum hourly emissions of TACs from welding rods included in the risk reduction
demonstration presented in Section 4.0.

3.2.2.3 Welding Operations in Building 15, Sheet Metal Shop

PacShip estimates that 5% of the welding at the facility occurs in Building 15. The
building is currently equipped with a fully enclosed welding booth with curtains, and
three hood terminals that vent to one stack through the roof of the building. These
hood terminals are equipped with a vacuum hood with 2,716 CFM vacuum flow at
each terminal. Welding fumes are captured by the vacuum hood with at least an 80%
capture efficiency and then vented to particulate filters with a 99% control efficiency.
PacShip proposes adding a HEPA filter with 99.97% particulate control efficiency to
each existing hood terminal stack (total of three HEPA filters). Manufacturer
specifications for the proposed HEPA filters are shown below, and included in

6 Reference SDAPCD welding emissions calculation methods, updated on July 7, 2022 at:
https://www.sdapcd.org/content/sdapcd/permits/toxics-emissions/calculation-procedures.html
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Appendix A. A drawing of the exhaust stack and filter configuration, as well as the
site map with the stack location are also included in Appendix A.

HEPA Filters for Building 15 Welding Booths:

Make: BioMax

Model: HC HEPA Filter, 99.97% efficiency on 0.3-micron particle size
Serial Numbers: TBD

Size: 24" x 30” x 11.5" per filter

Vacuum Hood Intake Flow Rate: 2,716 CFM

Gas Exit Flow Rate: 1,500 CFM

Stack Height: 21 ft.

Stack Diameter: 1.5 ft.

Vertical Stack, Capped

The welding booth and terminals in Building 15 are shown in the picture below.

1A
A,

3.2.2.4 Welding Operations in Building 16, Pipe Fitting Shop

PacShip estimates that 15% of the welding at the facility occurs in Building 16.
Welding operations in this building are performed in curtained areas and using
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portable fume extractor capture devices (80% capture efficiency) equipped with 99%
control efficiency particulate filters. This welding operations setup is similar to that in
Building 24, Main Building (see below). One new fume extractor unit, fitted with a
primary MERV 15 filter and secondary 99.97% control efficiency HEPA filter, will be
purchased for use in the pipe fitting shop. The exhaust from the HEPA filter is released
in the building, instead of a stack on the roof, so the welding operations in this
building are best modeled as a volume source in AERMOD. Manufacturer
specifications for the proposed HEPA filters and fume extractors are shown in the
Building 24 section below, and included in Appendix A.

3.2.2.5 Welding Operations in Building 24, Main Building

PacShip estimates that 60% of the welding at the facility occurs in the northwest
portion of Building 24 and 20% of the welding at the facility occurs in the southeast
portion of Building 24. This building is equipped with 2 large overhead rails that cover
the length of the building. These rails are used to hoist the larger ship parts into the
building for welding repairs and construction. This design makes an entirely enclosed
welding booth impossible within this building. However, the welding operations in
Building 24 are currently controlled with curtains that surround the entire part and
welding area. There are three portable fume extractors that have been in use in
Building 24. The fume extractors, each with an estimated 80% capture efficiency, are
placed very close to the locations of welding operations. Two of the three portable
fume extractors currently in use are equipped with particulate filters with HEPA filters
with 99.97% control efficiency. The third fume extractor is not equipped with a HEPA
filter and will be retired. Five new fume extractor units, each fitted with MERV 15
primary filters and secondary HEPA filters with 99.97% control efficiency will be
purchased for use in Building 24 welding operations. An overall particulate control
efficiency of 99.97% is assumed. The exhaust from the filters is then released in the
building, instead of through a stack on the roof. Because of this, these operations are
modeled in AERMOD as volume sources, instead of point sources. Manufacturer
specifications for the proposed HEPA filters and fume extractors for Buildings 16 and
24 are shown below, and included in Appendix A.

Portable Weld Fume Extractors:

Make: FumeDog

Model: FD-PT-CW-87S

Serial Numbers: TBD

Size: 40.5” x 26" x 31.5”

Fume Intake Flow Rate: 1,200 CFM

MERV 15 Primary Filters:

Make: NXT Nano (or equivalent)

Model: MERV 15 Nanofiber filter

Serial Numbers: TBD

Size: 18" x 13.84” OD x 9.48" ID per cylindrical filter
Filter Control Efficiency: =85% on 0.3-micron particle size
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HEPA Secondary Filters:

Make: Magna (distributed by Glasfloss Industries)

Model: 1000 Series (Base Model #2424B5, Box Style)
Serial Numbers: TBD

Size: 24" x 24" x 11.5" per filter

Media Square Feet: 210.00 ft? per filter

Filter Control Efficiency: 99.97% on 0.3-micron particle size

NOTE: The facility already uses shielding gas for many of the welding operations.
Shielding gases used are CO;, Argon, and/or a COy/Argon mixture. PacShip will
continue using shielding gases for welding operations using rods with non-trace, or
0.1% by weight or more of CrVI, nickel, cadmium, or lead as shown by the material
safety data sheet (SDS) or other specifications. The use of shielding gases may
improve control efficiencies at welding operations areas, but they are not accounted
for in the uncontrolled welding TAC emissions calculations, therefore making the
welding TAC emissions calculations even more conservative.

To demonstrate a minimum 80% capture efficiency with the portable units used in
Buildings 16 and 24, and the vacuum hood in Building 15, a District-approved
efficiency test will be performed. The District was consulted on the appropriate
method to demonstrate capture efficiency (email Nick Horres, San Diego APCD July
21, 2022). It is expected EPA Method 204 “Criteria for Verification if a Permanent or
Temporary Total Enclosure” can be used, as modified for a partial enclosure and
particulate emissions. This Plan includes further consultation with the District to
ascertain an approved method once equipment installation is complete.

The District July 2022 welding emissions factors are proposed for this Plan, except
for uncontrolled CrVI and nickel emissions from specific welding rods 309 FCAW, 316
FCAW, and 71T FCAW. PacShip expects that future CrVI and nickel emissions from
use of these welding rods will be much lower than the District emission factors, once
the demonstrated capture efficiency in welding areas (expected to be higher than
80%) and actual welding rod usage net of waste has been accounted. Therefore, this
Plan does not propose demonstration of lower selected CrVI and nickel emissions for
specific welding rods at this time.

Health risk impacts due to CrVI and nickel emissions from welding operations can be
reduced by performing welding operations only in enclosed and partially enclosed
welding booths with 80% capture, with a fume extractor to direct welding fumes to
a filter system fitted with HEPA filters with 99.97% particulate control efficiency.
There will be no uncontrolled welding of welding rods with non-trace, or 0.1% by
weight or more of CrVI, nickel, cadmium, or lead as shown by the SDS or other
specifications.
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Pacific Ship Repair & Fabrication Inc. Rule 1210 Risk Reduction Audit and Plan

TABLE 2
PACIFIC SHIP EMISSIONS PREVIOUSLY REPORTED
AND RECALCULATED WELDING AND ABRASIVE BLAST EMISSIONS

Annual Emissions Maximum Hourly Emissions
2015 2019 2015 2019
Previously Previously Recalculated Previously Previously Recalculated
Reported Reported Annual Reported Reported Hourly
Annual Annual Emissions Hourly Hourly Emissions
AERMOD Source Emissions Emissions (Ib/yr) Emissions Emissions (Ib/hr)
ID Pollutant (Ib/yr) (Ib/yr) (Ib/hr) (Ib/hr)
Silica, Crystalline 0 0 3.92E-03 0 0 3.44E-05
Aluminum 5.20E-02 0 4.05E-02 4.47E-03 0 1.24E-03
Cadmium 0 0 9.05E-04 0 0 6.40E-07
Chromium
(hexavalent) 6.05E-03 1.40E-02 2.70E-02 4.31E-05 1.38E-04 9.38E-05
WELD_1 Cobalt 0 0 2.29E-05 0 0 3.60E-07
Copper 6.88E-03 1.98E-03 5.37E-02 4.66E-05 1.75E-05 1.96E-03
Lead 0 0 1.04E-01 0 0 4.04E-05
Manganese 7.40E-02 3.70E-01 5.53E+00 3.18E-04 8.51E-04 3.81E-03
Nickel 5.79E-02 1.50E-02 1.31E-01 4.26E-04 2.49E-04 1.18E-03
Phosphorus 1.93E-04 4.40E-05 0 1.18E-06 2.95E-07 0
Zinc 1.06E-04 2.15E-04 2.04E-02 5.90E-06 1.48E-06 9.03E-04
Silica, Crystalline 0 0 1.31E-03 0 0 1.15E-05
Aluminum 1.73E-02 0 1.35E-02 1.49E-03 0 4.15E-04
Cadmium 0 0 3.02E-04 0 0 2.13E-07
Chromium 2.02E-03 4.57E-03 9.01E-03 1.44E-05 4.62E-05 3.13E-05
(hexavalent)
WELD_2 Cobalt 0 0 7.63E-06 0 0 1.20E-07
Copper 2.29E-03 6.62E-04 1.79E-02 1.55E-05 5.84E-06 6.52E-04
Lead 0 0 3.47E-02 0 0 1.35E-05
Manganese 2.47E-02 1.23E-01 1.84E+00 1.06E-04 2.34E-04 1.27E-03
Nickel 1.93E-02 4.86E-03 4.37E-02 1.42E-04 8.28E-05 3.92E-04
Phosphorus 6.43E-05 1.47E-05 0 3.93E-07 9.84E-08 0
Zinc 3.54E-05 7.18E-05 6.80E-03 1.97E-06 4.92E-07 3.01E-04
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Pacific Ship Repair & Fabrication Inc. Rule 1210 Risk Reduction Audit and Plan

TABLE 2
PACIFIC SHIP EMISSIONS PREVIOUSLY REPORTED
AND RECALCULATED WELDING AND ABRASIVE BLAST EMISSIONS

Annual Emissions Maximum Hourly Emissions
2015 2019 2015 2019
Previously Previously Recalculated Previously Previously Recalculated
Reported Reported Annual Reported Reported Hourly
Annual Annual Emissions Hourly Hourly Emissions
AERMOD Source Emissions Emissions (Ib/yr) Emissions Emissions (Ib/hr)
1D Pollutant (Ib/yr) (Ib/yr) (Ib/hr) (Ib/hr)
Silica, Crystalline 0 0 9.81E-04 0 0 8.61E-06
Aluminum 1.30E-02 0 1.01E-02 1.12E-03 0 3.11E-04
Cadmium 0 0 2.26E-04 0 0 1.60E-07
Chromium
(hexavalent) 1.51E-03 3.42E-03 6.76E-03 1.08E-05 3.46E-05 2.34E-05
WELD 3 Cobalt 0 0 5.72E-06 0 0 9.01E-08
- Copper 1.72E-03 4.96E-04 1.34E-02 1.17E-05 4.38E-06 4.89E-04
L
ead 0 0 2.61E-02 0 0 1.01E-05
Manganese 1.85E-02 9.25E-02 1.38E+00 7.95E-05 2.13E-04 9.53E-04
Nickel 1.45E-02 3.65E-03 3.28E-02 1.07E-04 6.21E-05 2.94E-04
Phosphorus 4.82E-05 1.10E-05 0 2.95E-07 7.38E-08 0
Zinc 2.66E-05 5.38E-05 5.10E-03 1.48E-06 3.69E-07 2.26E-04
Silica, Crystalline 0 0 3.92E-07 0 0 3.44E-09
Aluminum 4.34E-03 0 4.05E-06 3.73E-04 0 1.24E-07
Cadmium 0 0 9.05E-08 0 0 6.40E-11
Chromium 5.04E-04 1.14E-03 2.70E-06 3.59E-06 1.15E-05 9.38E-09
(hexavalent)
WELD_STK Cobalt 0 0 2.29E-09 0 0 3.60E-11
Copper 5.73E-04 1.65E-04 5.37E-06 3.88E-06 1.46E-06 1.96E-07
Lead 0 0 1.04E-05 0 0 4.04E-09
Manganese 6.17E-03 3.08E-02 5.53E-04 2.65E-05 7.09E-05 3.81E-07
Nickel 4.83E-03 1.22E-03 1.31E-05 3.55E-05 2.07E-05 1.18E-07
Phosphorus 1.61E-05 3.66E-06 0 9.84E-08 2.46E-08 0
Zinc 8.85E-06 1.79E-05 2.04E-06 4.92E-07 1.23E-07 9.03E-08
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Pacific Ship Repair & Fabrication Inc.

Rule 1210 Risk Reduction Audit and Plan

TABLE 2

PACIFIC SHIP EMISSIONS PREVIOUSLY REPORTED

AND RECALCULATED WELDING AND ABRASIVE BLAST EMISSIONS

Annual Emissions

Maximum Hourly Emissions

2015 2019 2015 2019
Previously Previously Recalculated Previously Previously Recalculated
Reported Reported Annual Reported Reported Hourly
Annual Annual Emissions Hourly Hourly Emissions
AERMOD Source Emissions Emissions (Ib/yr) Emissions Emissions (Ib/hr)
1D Pollutant (1b/yr) (Ib/yr) (1b/hr) (Ib/hr)
Aluminum 2.44E-01 0 0 3.05E-03 0 0
Barium 0 4,.13E-03 0 0 3.44E-05 0
Chromium 3.21E-03 5.87E-01 0 1.52E-05 5.42E-04 0
(hexavalent)
WELD._ 1U Cobalt 0 0 0 0 0 0
Copper 1.67E-01 1.63E-01 0 5.62E-03 6.50E-03 0
Manganese 4.36E-01 1.42E-01 0 2.69E-03 9.88E-04 0
Nickel 8.59E-02 6.41E-01 0 2.35E-03 3.51E-03 0
Phosphorus 0 0 0 0 0 0
Zinc 6.26E-03 3.67E-02 0 6.03E-04 3.00E-03 0
Aluminum 8.13E-02 0 0 1.02E-03 0 0
Barium 0 1.38E-03 0 0 1.15E-05 0
Chromium 1.07E-03 1.96E-01 0 5.06E-06 1.81E-04 0
(hexavalent)
Cobalt 0 0 0 0 0 0
WELD_2U Copper 5.58E-02 5.42E-02 0 1.87E-03 2.17E-03 0
Manganese 1.45E-01 4.74E-02 0 8.96E-04 3.29E-04 0
Nickel 2.86E-02 2.14E-01 0 7.85E-04 1.17E-03 0
Phosphorus 0 0 0 0 0 0
Zinc 2.09E-03 1.22E-02 0 2.01E-04 1.00E-03 0
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Pacific Ship Repair & Fabrication Inc.

Rule 1210 Risk Reduction Audit and Plan

TABLE 2

PACIFIC SHIP EMISSIONS PREVIOUSLY REPORTED
AND RECALCULATED WELDING AND ABRASIVE BLAST EMISSIONS

Annual Emissions

Maximum Hourly Emissions

2015 2019 2015 2019
Previously Previously Recalculated Previously Previously Recalculated
Reported Reported Annual Reported Reported Hourly
Annual Annual Emissions Hourly Hourly Emissions
AERMOD Source Emissions Emissions (Ib/yr) Emissions Emissions (Ib/hr)
ID Pollutant (Ib/yr) (Ib/yr) (Ib/hr) (Ib/hr)
Aluminum 6.10E-02 0 0 7.62E-04 0 0
Barium 0 1.03E-03 0 0 8.60E-06 0
Chromium 8.01E-04 1.47E-01 0 3.80E-06 1.35E-04 0
(hexavalent)
Cobalt 0 0 0 0 0 0
WELD
—3U Copper 4.18E-02 4.06E-02 0 1.40E-03 1.63E-03 0
Manganese 1.09E-01 3.56E-02 0 6.72E-04 2.47E-04 0
Nickel 2.15E-02 1.60E-01 0 5.89E-04 8.77E-04 0
Phosphorus 0 0 0 0 0 0
Zinc 1.57E-03 9.16E-03 0 1.51E-04 9.50E-04 0
Silica, Crystalline 0 0 3.27E-04 0 0 2.87E-06
Aluminum 2.03E-02 0 3.37E-03 2.54E-04 0 1.04E-04
Barium 0 3.44E-04 0 0 2.87E-06 0
Cadmium 0 0 7.53E-05 0 0 5.32E-08
Chromium 2.67E-04 4.90E-02 2.25E-03 1.27E-06 4.52E-05 7.81E-06
WELD 4U (hexavalent)
- Cobalt 0 0 1.90E-06 0 0 3.00E-08
Copper 1.39E-02 1.35E-02 4.47E-03 4.68E-04 5.42E-04 1.63E-04
Lead 0 0 8.68E-03 0 0 3.36E-06
Manganese 3.63E-02 1.19E-02 4.61E-01 2.24E-04 8.23E-05 3.17E-04
Nickel 7.16E-03 5.34E-02 1.09E-02 1.96E-04 2.92E-04 9.78E-05
Phosphorus 0 0 0 0 0 0
Zinc 5.22E-04 3.05E-03 1.70E-03 5.03E-05 2.50E-04 7.51E-05
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Pacific Ship Repair & Fabrication Inc.

Rule 1210 Risk Reduction Audit and Plan

TABLE 2

PACIFIC SHIP EMISSIONS PREVIOUSLY REPORTED
AND RECALCULATED WELDING AND ABRASIVE BLAST EMISSIONS

Annual Emissions Maximum Hourly Emissions
2015 2019 2015 2019
Previously Previously Recalculated Previously Previously Recalculated
Reported Reported Annual Reported Reported Hourly
Annual Annual Emissions Hourly Hourly Emissions
AERMOD Source Emissions Emissions (Ib/yr) Emissions Emissions (Ib/hr)
ID Pollutant (Ib/yr) (Ib/yr) (Ib/hr) (Ib/hr)
Arsenic 0 5.10E-08 0 0 2.13E-08 0
Barium 0 3.81E-07 0 0 1.59E-07 0
Beryllium 0 4.50E-10 0 0 1.88E-10 0
Cadmium 1.54E-01 1.65E-07 4.28E-06 5.94E-05 6.86E-08 3.56E-07
Cobalt 0 1.46E-07 0 0 6.10E-08 0
BLST_STK Copper 1.40E-01 6.03E-06 3.87E-06 5.38E-05 2.51E-06 3.23E-07
Lead 1.40E-01 7.08E-08 3.87E-06 5.38E-05 2.95E-08 3.23E-07
Manganese 1.56E+00 1.44E-03 4.32E-05 6.00E-04 6.00E-04 3.60E-06
Nickel 1.56E+00 1.97E-06 4.32E-05 6.00E-04 8.23E-07 3.60E-06
Vanadium 0 3.39E-07 0 0 1.41E-07 0
Zinc 0 2.46E-06 0 0 1.03E-06 0
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Pacific Ship Repair & Fabrication Inc. Rule 1210 Risk Reduction Audit and Plan

4.0 RISK REDUCTION DEMONSTRATION

To demonstrate that the risk reduction measures proposed in Section 3.0 will
decrease acute, 8-hr chronic, and chronic health risk impacts on nearby off-site
workers, the emissions reported for the maximum annual rod usages chosen as
representative (see Section 3.2.2.1) were recalculated using the proposed capture
and control efficiencies for each type of operation, updated District welding emission
factors (July 2022), and selected lower uncontrolled emission factors for CrVI and
nickel emissions from welding. Table 2 shows the reported emissions and the
recalculated emissions for each of the welding sources and for the abrasive blasting
source.

Although the solvent use and paint booth source contributions to the risk impacts are
negligible, compared to welding and abrasive blast sources, these two sources are
included in the risk reduction demonstration. Table 3 below shows the TAC emissions
reported for Solvent Use and the Paint Booth in 2015 and 2019. The maximum
emissions reported between the two years for each TAC, shown in bold type, were
chosen for the risk reduction demonstration modeling.

TABLE 3
PACIFIC SHIP SOLVENT USE AND PAINT BOOTH SOURCES
REPORTED EMISSIONS IN 2015 AND 2019
2015 Emissions 2019 Emissions
Sﬁ)EuRrreoI?) Pollutant Annual Hourly Annual Hourly
(Ib/yr) | (Ib/hr) (Ib/yr) (Ib/hr)
SOLV_USE n-Butyl Alcohol 41.08 0.158 114.97 0.057
Xylenes 8.51 0.036 2.97 0.033
n-Butyl Alcohol 493.9 14.0 78.5 1.55
1,2,4-
PNT_STK Trimethylbenzene 16.8 0.22 103.5 0.88
Ethylene Benzene 1.46 0.052 0 0
Barium 0.90 0.004 1.52 0.005

Table 3 demonstrates that solvent and paint booth emissions vary from year to year.
The values shown in bold type are used in the modeling for the risk reduction
demonstration.

Table 4 shows the previously modeled health risk results for reporting years 2015

and 2019 and the recalculated health risk results using the more controlled
emissions.
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TABLE 4
PACI