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Preface

BSI EHS Services and Solutions (BSl), formerly Environmental and Occupational Risk Management,
Inc (EORM) prepared this Risk Management Plan (RMP) update for the Apple, Inc. (Apple) facility
located at 3250 Scott Blvd, Santa Clara, California and referred to as the Aria facility. This RMP was
developed to comply with the following requirements:

e California Accidental Release Prevention (CalARP) Program, pursuant to Title 19 of the
California Code of Regulations (19 CCR), Division 2, Chapter 4.5, Section 2735 et seq

Pursuant to 19 CCR 2735.6, a management syltem has been developed for this RMP. The |
Environment, Health and Safety (EHS) Department has overall responsibility for the development,
implementation, and integration of RMP elements. The Aria facility EHS Manager, Mr. Tom Huynh,

has direct supervisory responsibility for the RMP. The operations and maintenance processes

covered by this RMP are the responsibilities of the site Facility and Equipment Engineering

departments. Mr. Huynh, coordinates RMP implementation by interaction with impacted

stakeholders involved in the design, installation, operation and maintenance of the systems

supporting the covered processes.

This RMP covers the use of anhydrous ammonia, arsine, and chlorine in quantities that exceed the
CalARP threshold amounts at 3250 Scott Blvd, Santa Clara, CA and are the only CalARP-regulated
substances that Apple has onsite.

bSI. 629519 Apple Project Aria Combined RMP 03-19-2019.docx: Preface 1
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Executive Summary

There are three chemicals regulated as CalARP substance that exceed the CalARP Threshold
Quantity at Apple’s Santa Clara location and are listed in the table below. The table also includes the
quantity of the chemical “in process” and “in storage” as well as the CalARP program level it is
covered under. The quantities in the table reflect only the quantities of the CalARP substance if the
chemical is part of a mixture.

Table 1. Quantities of the CalARP Substances and Associated Program Levels

El! Storage InProcess || Coveredin RMP It #
i CalARP Threshold = Quantity Quantity E of Processes &

Substances , Quantity (Ibs.) | (Ibs.) {Ibs.) Program Level
' | ' Yes / One Process / ’ '
Anhydrous Ammonia | 500 0 3.,580 | Program Level 3 i
' ' ‘ ' Yes / One Process /
 Arsine 100 0 120 Program Level 3
Yes / Two Processes / |
Chlorine - 100 ‘0 400 Program Level 3 |
Management

RMP responsibilities are as follows:

Aria Site Manager

Risk Management
Plan Program Owner -
Aria EHS Manager

Risk Manag‘;ement Plan
Program{ Owner —
Alternate — Global EHS
Manager

Preventive Maintenance

RMP gas delivery Process Equipment — Abatement and Exhaust — Facilities Engineering
systems — Facilities MOCVD and Etch Systems- Facilities Manager and
Engineering Equipment Engineering Engineering MOCVD/Etch

Equipment Engineering

L3
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Accidental Release Prevention and Emergency
Response Policies

Apple is committed to maintaining a safe work environment. The Facilities, Equipment Engineering
and EHS departments, for Apple’s Aria facility will ensure that safe practices are followed in
operations involving the storage, dispensing and use of hazardous materials. This site has well-
established emergency procedures documented in their site Emergency Response and Contingency
Plan that includes appropriate response to hazardous material emergencies, including response to
emergencies related to the regulated substances covered by this RMP. Where situations arise that
are beyond the scope of training for the onsite emergency response team, the local Santa Clara Fire
Department will be notified with a request for assistance via the 911 response system. Related to
hazardous wastes generated from an emergency, Apple’s qualified third-party waste contractor will ‘
be called to assist with cleanup and disposal. The site has written evacuation, reporting, and
response procedures in place to protect Apple employees, the public, and the environment in the
event of a hazardous material release. '

Facility Description, Stationary Source and Regulated
Substances

The Apple facility covered by this RMP is located at 3250 Scott Blvd in Santa Clara, California. This
research and development facility supports a variety of Apple’s product line objectives.

Anhydrous Ammonia

Anhydrous ammonia is used in the research and development processes and supplies Ultra High
Purity (UHP) ammonia from low pressure bulk containers (Columbianas) to various processes.
This bulk specialty gas system (BSGS) is supported by an automated delivery system that is
controlled via a programmable logic controller (PLC) based control system to provide monitoring
of critical system parameters and system flow, and to provide automated purge functionality.
The BSGS is a modular design providing equipment redundancy. The BSGS withdraws liquid
ammonia from the Columbiana containers and uses electric vaporizers (13kw) to deliver gaseous
ammonia to the facility. The system uses both weight-based sequencing and changeover of the
Columbiana cylinders to provide uninterrupted supply of ammonia.

In addition to the bulk ammonia system, there will be two 60-pound cylinders of anhydrous
arr\monia in a gas cabinet to support R&D process equipment,|however these two sources of
ammonia are not considered a RMP regulated process due to not exceeding the threshold
quantity of 500 pounds.

The Administering Agency requires that the total quantity be considered in determining the
applicability of the CalARP requirements to the site. Apple has a total 3,700 pounds of bulk
ammonia onsite based on four 1-ton cylinders, 895 pounds each, plus two cylinders with

60 pounds of ammonia in one gas cabinet onsite. The planned ammonia system exceeds the
CalARP threshold of 500 pounds. In accordance with Section 2735.4 the anhydrous ammonia

L d
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system is a Program Level 2 process, however the Santa Clara Fire Department has classified this
system as a Program Level 3 process.

Arsine

Arsine gas is used in the research and development process, and will be supplied in 60-pound
gas cylinders located within a SEMI-GAS (a Division of Applied Energy Systems) exhausted gas
cabinet. The facility has one arsine gas dispensing cabinet located in the hazardous gas
dispensing room which is equipped with sprinkler protection and hazardous gas monitoring.
The system will supply arsine to the process tools inside the R&D facility from the gas cabinet
housing two 60-pound arsine cylinders at a delivery pressure of 100 psig for a combined total of
120 pounds of arsine. There will be no spare cylinders in storage. |

The gas cabinet is located inside in the hazardous gas dispensing room (Reference Figure 1
below). The cabinet supplies arsine through a double contained stainless steel line to a single
valve manifold box (VMB) and two purifier cabinets. The purifier cabinets then supply arsine to
the process equipment through double contained lines. A toxic gas monitor is installed in the
both the gas cabinet and VMB and is connected to the facility gas life safety system. The double
contained arsine lines are under vacuum and are equipped with a pressure sensor for the
annular space which is monitored by the Gas Life Safety System (GLSS).

The regulations require that this total quantity be considered in determining the applicability of
the CalARP requirements to the site. This quantity exceeds the CalARP threshold quantity for
arsine gas and in accordance with Section 2735.4, the arsine system is a Program Level 2
process, however the Santa Clara Fire Department has classified this system as a Program Level
3 process.

Chlorine

Chlorine gas is used in the research and development processes and will be supplied in 100-
pound gas cylinders located within a Critical Systems, Inc. (CSI) exhausted gas cabinet. The
facility has two chlorine systems, one located in the pyrophoric gas dispensing room which is
equipped with sprinkler protection and hazardous gas monitoring. The second cabinet is located
in the corrosive gas dispensing room, which is also sprinklered and equipped with hazardous gas
monitoring. The cabinets will supply chlorine to the process tools from gas cabinet housing two
100-pound chlorine cylinders each at a pressure of 80 psig for a combined total of 400 pounds of
chlorine. There will be no spare cylinders in storage.

The two gas cabinets are located inlthe pyrophoric gas dispensing room and the separate |
corrosive gas dispensing room respectively. (Reference Figure 1 below).

Both cabinets supply chlorine through Hastelloy C22 lines to various valve manifold boxes,
manifold isolation boxes (MIB), purifiers and mixing boxes to support the R&D process
equipment. A toxic gas monitor connected to the facility gas life safety system is installed in the
cabinet, VMB, MIB and mixing box.

The regulations require that this total quantity be considered in determining the applicability of
the CalARP requirements to the site. Given that both chlorine delivery systems are located in

.
bSI- 629519 Apple Project Aria Combined RMP 03-19-2019.docx: Executive Summary 4

APL-GAELG_00003277






Apple, Inc. - Risk Management Plan

the System specific and facility wide PHA was provided to the SCFD during the original
RMP submittal process.

e Implementation of operating, maintenance and monitoring procedures
e Training of system operators and maintenance personnel

e Emergency response procedure development and implementation in accordance with
the Emergency Response and Contingency Plan, as well as ongoing training of the onsite
Emergency Response Team

¢ Performance of preventive and corrective maintenance according to manufacturer
recommendations and best practices

e Application of established auditing and inspection protocols associated with this RMP,
including Fompletion of an RMP compliance audit at least once every ? years, as
determined by the year this RMP was formally accepted by the SCFD (August 2016)

e Conducting investigations for each incident that resulted in, or could have reasonably
resulted in, a catastrophic release of ammonia, arsine, and/or chlorine from the CalARP-
regulated processes

The supporting documents for this RMP are maintained at the site by the EHS Department.

Along with a general accidental release prevention program, there are specifics incorporated into
each chemical system to prevent an accidental release.

Anhydrous Ammonia

Anhydrous ammonia is used in the research and development processes and supplies Ultra High
Purity (UHP) ammonia from low pressure bulk containers (Columbianas) to various processes.
This bulk specialty gas system (BSGS) is supported by an automated delivery system that is
controlled via a PLC based control system to provide monitoring of critical system parameters
and system flow, and to provide automated purge functionality. The BSGS is a modular design
providing equipment redundancy. The ammonia BSGS withdraws liquid ammonia from the
Columbiana containers and uses electric vaporizers (13kw) to deliver gaseous ammonia to the
facility. The system uses weight based sequencing and changeover of the Columbiana cylinders
to provide uninterrupted supply of ammonia.

This bulk ammonia process will include four 895-pound bulk ammonia cylinders (Columbianas)
onsite, two bulk cylinders in-use and two backup cylinders. The system will be equipped with an
automatic purge and switchover manifold. Alarms such as gas detection are tied into the Gas

Life Safety System (GLSS) to notify and alert emergency response personnel if needed. I

Based on the process hazard analysis, which included representation from the supplier, a robust
set of controls have been integrated into the bulk ammonia system by Apple’s Supplier that
includes, but is not limited to:

1. Mechanical

— The BSGS has been designed and fabricated in accordance with recognized and
generally accepted engineering practices for high purity corrosive, flammable and
toxic gas systems

.
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—  The BSGS uses automated purge routines to reduce employee exposure during
cylinder change out and to eliminate any contamination that enters during change
out activities

— The materials of construction selected are 316L stainless steel for the piping and
components

2. The BSGS control system provides:

—  Critical system, parameter monitoring, (e.g. pressures, vaporizer temperatures,

Hazardous Process Materials (HPM) flow)

— System automated purging routines for entire system and password protection to
make changes

—  Columbiana cylinder switching ba#ed on scale data from cylinder scales

—  System interlocks (preventing certain operations even in manual mode)

— Remote and local emergency shutdown

= System warning and alarming functions

—~ Emergency venting to an ammonia scrubber during loss of power situation

— The BSGS Controller uses, pneumatic signals to all automated valves. The controller
uses pilot valves on 3 independent valve manifolds for added redundancy. The
controller also has redundant power supplies and the system is equipped with an
Uninterruptible Power Supply (UPS) designed to provide up to 5 minutes of control
power.

3. Fabrication

— The BSGS is fabricated using orbital welding techniques and VCR style connections
on all valves and pressure reduction elements reducing the risks of leaks and inward
diffusion of contaminants. Welds were performed by certified welders using
qualified procedures and techniques. Weld integrity was checked during fabrication
and after installation the system was pneumatically tested and pressurized to 110
percent of the maximum operating pressure of each block.

4. Gas Life Safety System Interface

—  The Gas Life Safety System (GLSS) monitors the ammonia cylinder enclosure
(Columbianas) with gas detectors. The GLSS will shut down the system if gas is
detected at or above % IDLH.

—  The GLSS monitors the evaporator enclosures and gas distribution enclosures with
gas detectors. The GLSS will shut down the system if gas is detected at or above %
IDLH.

—  The GLSS will shut down the BSGS when a seismic event of more than .3 g
acceleration is detected.

—  The GLSS will shut down the BSGS when an Emergency Gas Pull Station (EGO) is
activated.

.
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—  The GLSS will shut down the BSGS when a manual fire alarm is generated in the
facility.
—  The GLSS will shut down the BSGS upon loss of exhaust.

— Al GLSS events are logged and reported out to a 24-hour monitoring station.

Arsine Gas System

Arsine gas is used in the research and development process and will be supplied in 60-pound gas
cylinders located within a SEMI-GAS (a Division of Applied Energy Systems) exhausted gas
cabinet. The gas delivery systems adhere to design and operational standards set by the
industry, including the Compressed Gas Association (CGA), Semiconductor Equipment &
Materials lnternati?nal (SEMI), and the International Fire Code (IFC). The facility has one arsine
system located in the hazardous gas dispensing room which is equipped with sprinkler
protection and hazardous gas monitoring. The system will supply arsine to the process tools
inside the R&D facility from the gas cabinet housing two 60-pound arsine cylinders at a delivery
pressure of 100 psig for a combined total of 120 pounds of arsine. There will be no spare
cylinders. The cabinets have PDISS fittings to prevent incompatible fitting installation. The
compressed gas cylinders will be provided by a reputable vendor with Compressed Gas
Associated (CGA) specific fittings that are designated for an arsine gas manifold.

The SEMI-GAS cabinet is equipped with exhaust ventilation that is monitored for flow, equipped
with self-closing doors and a fire sprinkler. The exhaust for this cabinet is connected to a
treatment system. Gas detection is installed in the gas cabinet exhaust duct and is interfaced
with the gas life safety system (GLSS) for immediate response. In addition, there is a seismic
shutoff sensor that will send a signal via GLSS to the SEMI-GAS controller to interrupt arsine gas
flow in the event of an earthquake. There are GLSS manual pulls and a fire alarm system that
will trigger system shutdown.

The cabinet supplies arsine through a double contained 316L stainless steel line to a maximum
of three valve manifold boxes (VMBs) with a restricted flow orifice installed in the cylinder valve
of 0.04 inch for a maximum flow rate of 25 liters per minute (Ipm). A toxic gas monitor is
installed in both the cabinet and VMB. The double contained arsine lines are equipped with a
pressure switch for the annular space which is monitored by the Gas Life Safety System (GLSS).

Chlorine Gas System

Chlorine gas is supplied in 45.36 Kg (100-pound) gas cylinders located within a CSI exhausted gas
cabinet. All CSI gas delivery systems adhere to design and operational standards set by the
industry, including the Compressed Gas Association (CGA), Semiconductor Equipment &
Materials International (SEMI), and the International Fire Code (IFC).

The system will supply chlorine to the process tools from two gas cabinets housing two
100-pound chlorine cylinders per cabinet at a delivery pressure of 80 psig for a combined total
of 400 pounds chlorine from two separate hazardous gas dispensing rooms each containing 220
pounds of chlorine. The cabinets have PDISS fittings to prevent incompatible fitting installation.

bSl. 629519 Apple Project Aria Combined RMP 03-19-2019.docx: Executive Summary 8
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The compressed gas cylinders will be provided by a reputable vendor with CGA fittings that will
fit into the specific chlorine manifold.

The CSI cabinets are equipped with exhaust ventilation that is monitored for flow, equipped
with self-closing doors and a fire sprinkler. The exhaust systems for the cabinets are connected
to the acid exhaust system. Gas detection has been supplied to the gas cabinet exhaust duct and
is interfaced with the life safety system for immediate response. In addition, there is a seismic
shutoff sensor that will send a signal via GLSS to the CSI controller to interrupt chlorine gas flow
in the event of an earthquake. There are GLSS manual pulls and a fire alarm system that will
trigger system shutdown.

The cabinet supplies chlorine through a Hastelloy C22 line to a valve manifold box (VMBs)
through a purifier to a mixing box with a restricted flow orifice installed in the cylinder valve of
0.04 inch for a maximum flow rate of 25 liters FJer minute (Ipm). A toxic gas monitor will be
installed at each cabinet, VMB and mixing box which will be monitored through the GLSS.

Five-Year Accident History

Since the initial submission of this RMP to the SCFD in September of 2015, there have been no
accidents that meet the criteria for reporting or inclusion in this plan as outlined in 19 CCR
2750.9(a).

Emergency Response Program

Apple has well-established emergency procedures and a trained Emergency Response Team (ERT)
onsite to ensure rapid and appropriate response to hazardous material emergencies, including
response to emergencies related to the regulated substances covered by this RMP.

The emergency response procedures are contained in the Emergency Response and Contingency
Plan, accessible at the site and maintained by the EHS Department. The document describes
response procedures for various emergency scenarios, including the mitigation of hazardous
material releases, agency notification procedures in the event of a hazardous material release, and
emergency equipment available at the site.

Planned Changes to Improve Safety

BSI conducted comprehensive process hazard analyses using American Institute for Chemical
Engineers|(AICHE) “What-If” Analyses approved methodologies for the regulated substances
including ammonia (May 2015), arsine (June 2015), and chlorine (July 2015) in preparation for
facility start-up.

Based on the hazard analyses, a list of action items for each regulated substance was documented
and an action plan developed. During the process hazard analysis, Apple’s hazard analysis team
made the decision to address every action item identified from the analysis sessions. All action
items are being addressed with completion dates on or before March 30, 2018.

bSI. 629519 Apple Project Aria Combined RMP 03-19-2019.docx: Executive Summary 9
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bsi.

Section 1

Registration Information

Registration information for this Risk Management Plan is as follows:

1

The stationary source is Apple, Inc., located at 3250 Scott Blvd, Santa Clara, California,
95054. The latitude and longitude for this address are: 37.378922 | 121.972136.

The Dun and Bradstreet number of the stationary source is 060704780.
There is no pareht company of Apple, Inc. (

The name, telephone number and mailing address of the facility operator is Apple, Inc.,
(408) 595-0947; 3250 Scott Blvd., Santa Clara, CA 95054.

The name, title and contact information for the person with overall responsibility for RMP
development and implementation is Mr. Tom Huynh, Aria Site EHS Manager; telephone
number 24-Hour contact (408) 595-0947, tom huynh@apple.com.

The name, title and contact information for the primary emergency contact at the regulated
facility is Mr. Tony Soriano, Facility Manager; telephone number (650) 690-0152; 24-Hour
contact (650) 690-0152; tsoriano@apple.com.

There are four processes covered by this RMP:

The anhydrous ammonia system (Process 1) — The regulated substance ammonia, CAS
number 7664-41-7, is used in one process at Apple. A maximum amount of ammonia on site
is 3,700 pounds. Anhydrous ammonia is used in the research and development of processes.
The NAICS code for the process is 334111 and the RMP program level is 3.

The arsine (Process 2) — The regulated substance arsine, CAS number 7784-42-1, is used in
one process at Apple. A maximum amount of arsine on site is 120 pounds. Arsine is used in
the research and development of processes. The NAICS code for the process is 334111 and
the RMP program level of the process is 3.

The chlorine gas system (Process 3) — The regulated substance is chlorine (gas), CAS number
7782-50-5. A maximum of 200 pounds of chlorine is located on site in the pyrophoric gas
bunker and dispensed from an approved gas cabinet. Chlorine is used in the research and
development of processes. The NAICS code for the process is 334111 and the RMP program
level of the process is 3. | |
The chlorine gas system (Process 4) — The regulated substance is chlorine (gas), CAS number
7782-50-5. A maximum of 200 pounds of chlorine is located on site in the corrosive gas
bunker and dispensed from an approved gas cabinet. Chlorine is used in the research and
development of processes. The NAICS code for the process is 334111 and the RMP program
level of the process is 3.

The USEPA identifier for the facility is CAR000278176.

629519 Apple Project Aria Combined RMP 03-19-2019.docx: Section 1 10
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9. The number of full-time Apple employees working at the facility where the ammonia, arsine
and chlorine processes are located is estimated to be 100.

10. The stationary source is subject to 8 CCR 5189 for Arsine.

11. The stationary source is currently subject to 40 CFR 355. The chemicals are above threshold
quantities for Arsine only.

12. The stationary source is not subject to Clean Air Act Title V operating permit requirements.

13. This is a new facility and therefore, there have not been any safety inspections of the
stationary source conducted by federal, state or local government agencies.

14. The contractor that prepared the RMP for the ammonia, arsine, and chlorine processes at
Apple’s Santa Clara facility is BSI EHS Services and Solutions with its main business address
at 2150 North 1* Street, Suite 450, San Jose,|CA, 95131; phone number (800) 790-6236;

15. The e-mail address for the ammonia, arsine and chlorine process primary contact person is
tom _huynh@apple.com.

16. The homepage address for Apple is http://www.apple.com.

17. For public inquiries about Apple’s Santa Clara facilities contact safety@apple.com.

18. The Apple facility in Santa Clara falls within the Local Emergency Planning Committee (LEPC)
jurisdiction of the California Region Il LEPC.

19. The Apple facility in Santa Clara is not currently an OSHA Voluntary Protection Program
facility.
20. This is an updated submission for Apple and the processes located at the Santa Clara facility.
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bsi.

Section 2

Offsite Consequence Analysis

This section contains the following detailed Offsite Consequence Analysis elements:

o Offsite Consequence Analysis: Worst-Case Scenario
e Offsite Impacts on the Population

e Offsite Impacts on the Environment

The Facility Description and Site Layout are contained in the Executive Summary portion of this RMP
document, and the Five-Year Accident History information is contained in Section 3 of this
document.

Offsite Consequence Analysis Methodology

Analyses referenced in this document follow the requirements specified by both the Federal RMP
(40 CFR 68.22) and CalARP (19 CCR 2750.2) regulations. EPA’s software (RMP*Comp, version 1.07)
was used to analyze the offsite consequence for Apple, as required under EPA’s Risk Management
Plan (RMP) rule. This software is offered by EPA and follows the April 1999 EPA/CEPPO Risk
Management Program Guidance for Offsite Consequence Analysis. Circular Area Profiling System
(CAPS) Population Estimator was used to determine the most current results for population within
the release scenario toxic end-points (2010 Census Data). Google Earth was used to map the offsite
consequence analysis (OCA) for the Worst-Case and Alternative Release scenarios, as well as identify
public and environmental receptors.

Offsite Consequence Analysis Review and Update

This OCA information will be reviewed at least once every 5 years and updated as appropriate.

A revised OCA will be completed, and a revised RMP developed within 6 months of any change to
the process, quantity stored/handled, or any other items that might change the distance to the
endpoint by a factor of 2 or more. This is the an updated submittal by Apple for these three
regulated substances.

Offsite Consequence Analysig

According to Section 2745.4 of the CalARP regulations, all Program 3 process should have a
worst-case release scenario and an alternative release scenario for all regulated toxic substances
held above the threshold quantities. All the processes covered in this RMP are Program 3, and
therefore a Worst Case and Alternate Case scenario have been analyzed for each of the covered
Program Level 3 regulated substances.
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The worst-case release scenario assumes that the entire contents of the largest single container
are released, regardless of the high improbability of that situation actually occurring. Only
passive mitigation is taken into account for these types of scenarios which includes buildings or
dikes, however, no other mechanical, electrical, or human input have been considered. The
worst-case release scenario for toxic gases is defined by the Cal-ARP regulations (19 CCR 2750.3)
is as follows: “For regulated toxic substances that are normally gases at ambient temperature
and handled as a gas or liquid under pressure, the owner or operator shall assume that the
quantity in the vessel or pipe (whichever is greater) is released as a gas over 10 minutes.”
Methodology in the RMP Offsite Consequences Analysis Guidance or any other publicly available
techniques that account for the modeling conditions and are recognized by the industry, can be
used by the owner or operator in this release rate determination.

Pursuant to CalARP regulations, the alternate sceﬂario is a more realistic release scenario taking
into consideration engineering and administrative controls and any mitigating circumstances
that were assumed to limit the quantity being released. Active mitigation considered in the
alternate release scenarios are any mechanical, electrical, or human inputs, for example,
automatic shutoff valves and exhaust scrubbers.

The worst-case and alternative release scenarios chosen for the Apple facility are described
below. A tabular summary of each of the release scenarios including detailed data and results is
presented at the end of each section.

Process 1: Anhydrous Ammonia

Anhydrous ammonia has been evaluated by developing one worst-case release scenario and
one alternative release scenario.

Process 1: Worst-Case Scenario

In this worst-case scenario the largest container of anhydrous ammonia is an 895-pound
Columbiana. The worst-case scenario assumes that the entire contents of the largest
container, 895-pounds, will be released within 10 minutes. The release rate is calculated to
be 88 pounds/min. With this quantity and release rate, the toxic end point is 0.3 miles.

The release rate is calculated as follows:

QR =Q/10
Where: QR = Release rate (Ibs. /min)
Q = Quantity released (Ibs.)

QR = 895 Ibs./10 min = 89.5 Ibs./min (55% for the accepted mitigation) = 49.23 Ibs./min

5 | g g
Using the scenario criteria:

Anhydrous ammonia is delivered to Apple in bulk vessels referred to as Columbianas. Each
Columbiana is placed inside an enclosed cabinet located on a concrete pad outside of the
building; therefore the release was modeled as a “release in enclosed space, in direct
contact with outside air”. No other engineering controls, administrative controls,

or mitigation measures were considered to limit the off-site consequence distance for this

.
bSl. 629519 Apple Project Aria Combined RMP 03-19-2019.docx: Section 2 13

APL-GAELG_00003286



Apple, Inc. - Risk Management Plan

scenario. However, engineering controls, such as leak detection sensors, automatic shutoff
and exhaust ventilation, do exist. Without consideration of active mitigation measures, the
estimated distance to the toxic endpoint for the worst-case release scenario would be

0.3 mile, based on the results of RMP*Comp Version 1.07 (Reference RMP*Comp results in
Attachment 1). Table 1 below summarizes the details of this scenario.

Process 1: Alternative Release Scenario

The alternative release scenario selected for the anhydrous ammonia process is a more
realistic release scenario taking into consideration administrative controls and any
mitigating circumstances that were assumed to limit the quantity being released. The
scenario was discussed during the What-if process hazard analysis session conducted on
May 12, 2015. This|more likely scenario would involve a failure of administrative controls
where a small release of ammonia occurs during the disconnection of the distribution line
from the Columbiana’s cylinder valve on the in-service cylinder during cylinder change out.
In this alternate release scenario, an employee loosens the distribution line connection of
the in-service cylinder by mistake. There would be a slow release of liquid ammonia from
the cylinder valve at a 100 psig (operating pressure). The liquid ammonia leaks out, the gas
is detected by a sensor within 30 seconds and shuts down the pneumatic valve on the in-
service cylinder. The release of liquid ammonia would continue from the coiled line from
the pigtail (approximately 40 feet). The line is a % inch diameter (inside diameter is 0.402
inch) containing approximately 0.26 gallons (1.339 Ibs.) of ammonia. Assuming ambient
temperature of 70 degrees Fahrenheit, and the flow out of the cylinder valve with a Cv
(standard coefficient for the flow capability of the regulator or valve) of 0.37, the release
rate was calculated to be 4.8 gallons (24.72 Ibs) per minute of liquid ammonia. This release
would occur in less than 1 minute.

Continuous monitoring for the presence of ammonia within the exhausted enclosure is
provided which would rapidly shutdown delivery of ammonia at the pneumatic valve and
notify emergency response personnel within a few minute period if not immediately.

The alternative release was modeled as a release in an enclosed space with direct access to
the outside air. The ventilation and scrubber system were also considered for this scenario.
The estimated distance to the toxic endpoint for the alternative release scenario would be

<0.1 mile (Reference RMP*Comp results in Attachment 1). The following table summarizes
the details of this release scenario.
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Table 2. Summary of Release Scenario Data for Anhydrous Ammonia

Item
Chemical name

% weight of chemical in liquid
mixture

Physical state
Basis of results, model used

Scenario .

Process 1
_ Worst-Case Release

| Anhydrous Ammonia
4 }

100%

|
B |
[

- Liquefied Under Pressure g

| EPA/CEPPO Guidance

Document Risk Management

' Program Guidance for Offsite
Consequence Analysis (April
1999) and RMP* Comp Version
2.01 program

| Release of entire contents of
one cylinder —895 pounds

Process 1
Alternative Release

| Anhydrous Ammonia |

100% |

Liquefied Under Pressure

EPA/CEPPO Guidance
Document Risk

Management Program
Guidance for Offsite
Consequence Analysis (April
1999) and RMP* Comp '
Version 2.01 program

' Release of 0.26 gallons

liquid ammonia from a
cylindervalve

Quantity that would be released

Release rate

895 pounds

- 0.26 gallons or 1.339 Ibs

' (5.15 pounds/ gallon of

49.2 Ibs./min of anhydrous
| ammonia

ammonia)

24.72 Ibs/min of ammonia |

Release duration

Wind speed: Atmospheric stability
class

l 10 minutes

1.5 m/s; Class F (EPA Guidance
Document)

Humidity —ambient

| 1 minute
3m/s; Class D (EPA

—

Guidance Document)
Humidity —ambient

Topography
Distance to toxic endpoint

Urban
0.3 mile

Urban
<0.1 miles

Public and environmental
receptors within the distance
(schools, residences, hospitals,

| public recreational areas/arenas,

- major commercial offices and

| officially designated wildlife
sanctuaries, preserves or refuges)

Several Commercial Businesses |
UCSC Extension

Places of Worship

San Tomas Aquino Creek Trail
Public transportation stops

| Santa Clara Square Market
place was added since the
initial development of this RMP
which includes several
businesses and restaurants
within the 0.3 mile radius:
Flemings
Chase
Puesto

Peet’s Coffee

Commercial Businesses !
Public transportation stops
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Process1 Process 1

Worst-Case Release Alternative Release
Eyexam
Lula’s Chocolates

Comebuy
Books, inc. I
" Blue Mercury

Illuminate
Opal!
Verizon Wireless
Bishops Cuts and Color
Charisma Salon
Whole foods Market
| Core Power Yoga
| Il Fornio
| Specialty’s Bakery and Café

Sur la Table
I . . . . . . . i . .
| Total residential population within | Residential — Santa Clara Residential — Santa Clara
i distance to endpoint Square Apartment Homes Square Apartment Homes
e ~ (built in 2018, 340 units) | (built in 2018, 340 units)
Passive mitigation considered to ' Release in an enclosed space  Release in an enclosed
limit off-site consequence distance | with direct exposure to the space with direct exposure
~ outside - to the outside
Active mitigation considered to | None Ventilation and Ammonia
 limit off-site consequence distance - Scrubber
' (alternative releases only) | Gas Detection

|
' | Alarms

Release Scenario Maps — Anhydrous Ammonia

The figures presented in Attachment 2 depict the above release scenarios, plotted on a map
of the area generated by a Google Earth map.

Off-site Impacts — Anhydrous Ammonia

As required by the CalARP regulations, the populations that fall within the radii defined by
the distance to toxic endpoints for the worst-case scenario has been estimated using CAPS.
Population data in the program is based on Census 2010.

Residential Populations

The CAPS program along with Google Earth was used to pinpoint the Apple facility and
estimate populations within the release scenario radius. Using the population estimator
within the CAPS, it was determined by census block group data that no people (no

L3
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housing units) reside within the 0.3 mile radius of the worst-case or of the <0.1 miles for
the alternate case. Note that while CAPS does not show any residential population
within the 0.3 mile radius, a new apartment complex with approximately 340 units has
been constructed within the 0.3 mile and the <0.1 mile radius. The presence of
residential receptors is listed in the table above, but no population data is available
within the CAPS system (due to use of 2010 Census data).

Reference Attachment 3 for the detailed CAPS population estimation results.

Other Public Receptors

In addition to residences, public receptors that must be noted in the CalARP are schools,
hospitals, long-term health care and child day care facilities, prisons, public recreational
areas, and major commercial or industrial arL-as. Based on review of the Google Earth
map and the radius to the toxic endpoint, there are several public receptors within the
worst-case scenario radius. These public receptors include several commercial
properties such as Alta Devices, Excel Precision, Applied Materials, ON Semiconductor,
and Opti Media Corporation, Flemings, Chase, Puesto, Peet’s Coffee, Eyexam, Lula’s
Chocolates, Comebuy, Books, inc., Blue Mercury, llluminate, Opa!, Verizon Wireless,
Bishops Cuts and Color, Charisma Salon, Whole foods Market, Core Power, Yoga, ||
Fornio, Specialty’s Bakery and Café, and Sur la Table. There are at least two places of
worship as well as the University of California, Santa Cruz (UCSC) Extension Education
Center located within the worst-case scenario radius. Additionally, there are public
transportation stops and at the edge of the worst-case radius to the North/North East is
Interstate Highway 101. Public receptors included in the alternative release scenario
radius include commercial properties such as Alta Devices and the public transportation
stops.

Environmental Receptors

Environmental receptors that must be noted in the CalARP are natural areas, such as
national or state parks, forests or monuments; wildlife sanctuaries, preserves, refuges or
areas, and Federal wilderness areas. There is one park/trail located in this worst-case
release scenario and that is the San Tomas Aquino Creek Trail.

There are no environmental receptors included in the alternative release scenario
radius.

L d
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Process 2: Arsine Gas System

Arsine has been evaluated by developing one worst-case release scenario and one alternative
release scenario.

Process 2: Arsine — Worst-Case Release Scenario

The worst-case release scenario defined by the CalARP regulations (19 CCR 2750.3) for toxic
gas (arsine) used in this process is as follows: “For regulated toxic substances that are
normally gases at ambient temperature and handled as a gas or as a liquid under pressure,
the owner or operator shall assume that the quantity in the vessel or pipe, as determined
under section (b), is released as a gas over 10 minutes. The release rate shall be assumed to
be the total quantity ﬁlivided by 10 unless passive mitigation systems are in place.”] A worst
case release is not necessary plausible or the most likely. An alternate release scenario, or
more likely release scenario, will be evaluated as part of the RMP document.

The largest container of arsine proposed for use is one compressed gas cylinder containing
60 pounds of arsine under pressure. This cylinder will be equipped with a restricted flow
orifice (RFO) and will be housed in an enclosed and ventilated gas cabinet. The gas cabinet is
supported by an overall ventilation system rated at 16,500 cubic feet per minute of exhaust.
For a release of a toxic gas in an enclosed but not air-tight space, RMP Comp assumes that
the rate of release of the gas to the atmosphere is 60 percent of the rate if the release were
happening outdoors. No other administrative controls or engineering controls were
considered to limit the off-site consequence distance for this scenario.

The release was modeled as a “release in enclosed space, in direct contact with outside air”.
No other engineering controls, administrative controls, or mitigation measures were
considered to limit the off-site consequence distance for this scenario. However,
engineering controls, such as double contained supply lines, do exist. Without consideration
of mitigation measures, the estimated distance to the toxic endpoint for the worst-case
release scenario would be 1.1 mile, based on the results of RMP*Comp Version 1.07
(Reference RMP*Comp results in Attachment 1).

The release rate is calculated as follows:

QR =Q/10
Where: QR = Release rate (lbs./min)
Q = Quantity released (Ibs.)

Using the scenario criteria: '
QR =60 Ibs./10 min =6.0 Ibs./min (unmitigated) * (55% for mitigated) = 3.3 Ibs./min

This worst-case release was modeled from the mitigation described above, the resultant
release rate will be 3.3 pounds per minute to the outside air and the estimated distance to
the toxic endpoint for the worst-case release scenario would be 1.1 miles, based on the
results of RMP*Comp Version 2.01 (Reference RMP*Comp results in Attachment 2).

A tabular summary of the release scenario data and results is presented at the end of this
section in Table 2.
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Process 2: Arsine — Alternate-Case Release Scenario

The alternative release scenario was derived from the results of the What-if process hazard
analysis session conducted at Apple on June 26, 2015. The scenario chosen is human error
whereby proper procedures are not followed. The scenario includes conducting an
incomplete purge cycle prior to the replacement of a valve or fitting on downstream of the
excess flow switch that results in a release of arsine into the gas cabinet ventilation system.

The maximum flow rate for the excess flow switch is 8 liters per minute (L/min). This results
in a release rate of 0.061 Ibs./min, as calculated below.

QR = (8 L/min) x (1 mol / 22.45 L) x (77.95 g Ar / mol) x (1 kg / 1000 g) x (2.2 Ibs. / kg)
QR =0.061 Ibs./min

Based on the assumption that 60 pounds (the ent!re content of one cylinder) are released,
the release time, T, is estimated as follows:

T=60/QR=60/(0.061 Ibs./min)
T = 984 minutes

Continuous gas detection monitoring for the presence of arsine within the exhaust system is
provided that rapidly shutdown delivery of arsine at the cylinder valve and notify emergency
response personnel within a few minute period if not immediately. For the purposes of this
alternate release scenario, a worst case time period of ten minutes is assumed, resulting in a
release of 0.61 pounds of arsine.

The alternative release was modeled as a “release in enclosed space, in direct contact with
outside air”. Mechanical exhaust ventilation, dry scrubber, sensitive gas leak detection and
alarms were considered in this scenario to limit the off-site consequence distance for this
scenario. The estimated distance to the toxic endpoint for the alternative release scenario
would be 0.2 mile (Reference RMP*Comp results in Attachment 1).

This scenario would require multiple system failures for a release to occur without detection

and appropriate response.

Table 3. Summary of Release Scenario Data for Arsine

SO0AMG oM IR =

!

| Item 2 :  Worst-Cz

lernate-Case Release l

= e R LR O S

Chemical name Arsine Arsine
% weight of chemical in liquid 100% 100%

|_Mixture | NS -
Physical state Gas Gas

EPA/CEPPO Guidance Document = EPA/CEPPO Guidance

Risk Management Program Document Risk Management
Guidance for Offsite Consequence | Program Guidance for Offsite
Analysis (April 1999) and RMP* Consequence Analysis (April
Comp Version 2.01 program 1999) and RMP* Comp
Version 2.01 program

Basis of results, model used

.
bSl. 629519 Apple Project Aria Combined RMP 03-19-2019.docx: Section 2 19

APL-GAELG_00003292



Apple, Inc. - Risk Management Plan

bsi.

. Scenario

Quantity that would be
released

Process 2

Worst-Case Release

' Release of entire contents of the
- cylinder

60 pounds

Process 2
Alternate-Case Release

Release of arsine into the gas
cabinet exhaust

0.61 pounds

Release rate

Release duration

Wind speed: Atmospheric
stability class T

Topography

B IT Humidity —ambient

3.3 Ibs/minute of arsine

10 minutes

1.5 m/s; Class F (EPA Guidance
5 Document)

Urban

Distance to toxic endpoint

‘ 1.1 miles

0.2 miles

0.061 Ibs/minute of arsine

10 minutes

3 m/s; Class D (EPr Guidance
Document)

Humidity —ambient

Urban
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Process 2 Process 2 (
Item Worst-Case Release Alternate-Case Release
|
i Public and environmental | Several Commercial Businesses Several Commercial
| receptors within the distance Places of Worship Businesses
(sch?ols, re5|d.ences, hospitals; San Tomas Aquino Creek Trail ~ Places of Worship
publicyEcreatianal ; ; i~ | San Tomas Aquino Creek Trail
areas/arenas, major VTA Light Rail San Tomas/ Public | q
| commercial offices and | transportation stops | VTA Light Rail/ Public ‘
i officially designated wildlife = Expressway ‘ transportation stops ‘
sanctuaries, preserves or | Highway 101 | Santa Clara Square Market i
| i h
refuges) Madison College Pl.ac.:e was added since t 'e
) initial development of this
Great America Amljsement Park RMP which includes several
Santa Clara Square Market place  businesses and restaurants
| was added since the initial within the 0.2 mile radius:
| development of this RMP which Blue Mercury
includes several businesses and TR té
| restaurants within the 1.1 mile ‘ g
| radius: | Opal |
Flemings | Verizon Wireless ‘
Chase Bishops Cuts and Color !
Puesto Charisma Salon
| Peet’s Coffee
: Eyexam (
' Lula’s Chocolates :
Comebuy !
| Books, inc. .
| Blue Mercury |
| llluminate ‘
Opal
- Verizon Wireless ‘
i Bishops Cuts and Color
Charisma Salon
Whole foods Market
' Core Power Yoga
Il Fornio
Specialty’s Bakery and Café
' Surla Table :
Total residential population 5,343 Residential — Santa Clara
within distance to endpoint Residential — Santa Clara Square | Square Apartment ques
Apartment Homes (built in 2018,  (builtin 2018, 340 units)
340 units) — this information is
Ll
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