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All —

Please find attached the revised Test Plan (dated 1/9/2023) regarding the upcoming
Ethylene Oxide Emissions Compliance Test Program to be conducted at Professional
Contract Sterilization in Taunton, MA. This document contains revisions made in response
to EPA’s series of comments received via email on 12-23-2022.

Should you have any questions/comments, please do not hesitate to contact me.
Best Regards,

Anthony Stratton, QSTI

Client Project Manager

Montrose Air Quality Services, LLC
2 New Pasture Road, Unit 5
Newburyport, MA 01950

M: 508-989-8996

0O: 978-499-9300 x11304
astratton@montrose-env.com

WWW.montrose-env.com
& MUN | KUMNE

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential, proprietary and/or privileged information and may be legally
protected from disclosure. If you are not the intended recipient of this message or their agent, or if this message
has been addressed to you in error, please immediately alert the sender by reply email and then delete this
message and any attachments and the reply from your system. If you are not the intended recipient, you are
hereby notified that any disclosure, use, dissemination, copying, or storage of this message or its attachments is
strictly prohibited.
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January 9, 2023

Subject:

Test Plan: 2023 Ethylene Oxide Emissions Compliance Test Program

Client/Test Site: Professional Contract Sterilization, Inc. — Taunton, MA
Montrose Document Number NE0O13AS-022211-PP-505R

Please find enclosed the Test Plan (Revision 1) for the test program listed above.
The Test Plan documents the details of the testing to be performed at a mutually

agreeable time. The distribution for the Test Plan is as follows:

Name Company/Agency gc?;r)?/ Electronic Copy
Professional Contract
Mr. Gary Cranston, Sterilization: Inc. N Emailed PDF, 1/9/23
President 401_'\6/1'3:]625%%'3273'(\)’(1' gcranston@pcsinc.org
EnviroMechanics Emailed PDF, 1/9/23
Mr. Howard Humphreys 7345 35 Court --
Vero Beach, FL 32967 enmech@aol.com
USEPA Region 1
Enforcement and Compliance é
Ms. Sandra Schwartz Assurance Division (S. Emailed PDF 1/9/23
5 Post Office Sq, Schwartz)

Mr. Darren Fortescue

Suite 100
Boston, MA 02109-3912

Fortescue.Darren@epa.gov

Mr. Dan DiSalvio

Massachusetts DEP, SERO
20 Riverside Drive
Lakeville, MA 02347

Emailed PFD 1/9/23
dan.disalvio@mass.gov

Mr. Robert A. Fasanella

Rubin and Rudman LLP
53 State Street
Boston, MA 02109

Emailed PFD 1/9/23
RFasanella@rubinrudman.com

Should you have any questions/comments, please do not hesitate to contact me at (508)

989-8996 (mobile).

Sincerely,

Anthony Stratton, QSTI
Client Project Manager
Montrose Air Quality Services, LLC

Montrose Newburyport Office
2 New Pasture Road, Unit #5

Newburyport, MA
T:978.499.9300

www.montrose-env.com
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REVIEW AND CERTIFICATION

| certify that, to the best of my knowledge, the information contained in this document is complete
and accurate and conforms to the requirements of the Montrose Quality Management System
and ASTM D7036-04.

Signature: 9{% Date: January 9, 2023

Name: Anthony Stratton Title: Client Project Manager
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1.0 PROGRAM OBJECTIVE AND OVERALL SUMMARY
1.1 PROGRAM OBJECTIVES

Montrose Air Quality Services, LLC (Montrose) of Newburyport, Massachusetts has been retained
by Professional Contract Sterilization, Inc. (PCS) of Taunton, MA to perform ethylene oxide (EtO)
emissions compliance testing on EtO abatement processes operating at the facility.

Professional Contract Sterilization, Inc. (PCS) is a commercial ethylene oxide sterilization facility
providing sterilization of pharmaceutical products and medical devices. Product to be sterilized is
processed in a pre-conditioning room with elevated temperature and humidity. Conditioned
product is loaded into one of five chambers for exposure to EtO, nitrogen and humidity.
Sterilization Chamber Vent (SCV) vacuum pumps remove sterilant gas from the chambers to a
Damas Corporation tri-phase ethylene oxide scrubber (scrubber) abatement system for
destruction of EtO. Product is then transferred to aeration rooms for final off-gassing. Aeration
Room Vents (ARV) emissions are controlled by an Anguil Environmental Systems Catalytic
Thermal Oxidizer (Anguil catalytic oxidizer).

The test program objectives are as follows:

1) Conduct three 60-minute test runs at the ARV Anguil catalytic oxidizer chamber outlet for
ethylene oxide, concentration only, in accordance with EPA Method 18. GC/FID onsite
analysis of ethylene oxide is required. The maximum normal operating condition for the
aeration rooms that will be achieved for this test series is 80-90 pallets.

2) Conduct three 30-minute (approximate duration) test runs (with approximately 120
minutes between runs) at the SCV Damas scrubber outlet for ethylene oxide concentration
and volumetric flow rate in accordance with EPA Method 1, 2C, 4 (modified), and 18. In
accordance with 40CFR 60.365(b)(1), all EtO sterilization chamber testing will be
conducted using empty chambers. Each test run will commence at the beginning of the
first EtO evacuation of all five sterilization chambers. GC/FID onsite analysis of ethylene
oxide is required. Volumetric flow rate (velocity and temperature) will be measured
continuously, and the data will be logged at 2-second intervals in one-minute averages via
datalogger. The maximum normal EtO charge mass that will be achieved for each test
run on all five chambers is listed in Table 2-1 of this protocol.

3) Conduct three 7-minute (approximate duration) test runs (with approximately 90 minutes
between runs) at the SCV Damas scrubber outlet for ethylene oxide concentration and
volumetric flow rate in accordance with EPA Method 1, 2C, 4 (modified), and 18. In
accordance with 40CFR 60.365(b)(1), all EtO sterilization chamber testing will be
conducted using empty chambers. Each test run will commence at the beginning of the
first EtO evacuation of sterilization chamber No. 5. GC/FID onsite analysis of ethylene
oxide is required. Volumetric flow rate (velocity and temperature) will be measured
continuously, and the data will be logged at 2-second intervals in one-minute averages via
datalogger. The maximum normal EtO charge mass that will be achieved for each test
run on Chamber 5 is listed in Table 2-1 of this protocol.

4) In accordance with 40CFR, Paragraph 63.365(e)(2), the baseline operating parameter for
the scrubber is defined as the scrubber liquor tank level. The baseline parameter will be
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established by measuring the tank liquor level at the completion of the final test run on this
process.

5) All testing will be conducted at maximum normal operating conditions/loads for both the
aeration rooms and the sterilization chambers.

A summary of the key personnel involved in this test program is presented in Section 1.2 of this
protocol. A summary of the test program parameters and run configuration is presented in Table
1-1. A proposed field schedule is presented in Table 1-2.

All testing will be conducted in strict accordance with 40CFR Part 63, Subpart O — “Compliance
Demonstration for Ethylene Oxide Emissions Standards for Sterilization Facilities”. Testing will
also adhere to the approved Test Protocol, US EPA Region 1 requirements, Massachusetts
Department of Protection (MassDEP) SERO requirements, the EPA Quality Assurance Handbook
Vol. 1ll, and the individual EPA Methods as found in 40 CFR 60, Appendix A, except as noted
otherwise, as applicable.

TABLE 1-1 TEST PARAMETERS AND METHODOLOGY

Test Location Test Condition Parameters s q Test Runs
Methods
Aeration Room Vent Ethviene Three 60-
(ARV) Anguil Catalytic Maximum Normal Oxiﬁe EPA 18 minute test
Oxidizer Outlet runs
First evacuation with EPA 18 Three approx.
Sterilization Chamb all five sterilization Ethylene 30-minute test
erilization Lhamber chambers Oxide EPA 1, runs (with
Vent (SCV) Damas f . 2C, 4
Scrubber Outlet empty o product Volumetric (mod.) approx.120
(maximum normal EtO Flow Rate ' min. between
charge — 5 chambers) runs)
First evacuation with EPA 18 Three approx.
Sterilization Chamber one sterilization Ethylene /-minute test
Vv chamber (#5) empty Oxide EPA1, runs (with
ent (SCV) Scrubber f oroduct . . 2C, 4 90
Outlet of product (maximum Volumetric (mod.) approx.
normal EtO charge — Flow Rate ' min. between

Chamber 5)

runs)

1 EPA Method 3/3A - The molecular weight of scrubber outlet gas is ambient, and therefore
EPA Methods 3/3A are not necessary. EPA Method 4 - Moisture will be measured using wet
bulb/dry bulb psychrometry.
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TABLE 1-2 COMPLIANCE STANDARDS

Test Location Compliance Compliance  Applicable

Parameters Standard Citation
Aeration Room i
M
Vent (ARV) nimum 1 ppm EtO 40CFR
: . Catalyst Bed maximum
Anguil Catalytic 63.362(d)
Oxidizer Outlet Temperature - outlet conc.
260°F
Sterilization >99%
Chamber Vent Scrubber Emission 40CFR
(SCV) Damas Liquor Level .4 ctiont 63.362(c)
Scrubber Outlet

L Inlet mass emissions will be calculated using production data. Please refer to
APPENDIX A.
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TABLE 1-3 PROPOSED TEST SCHEDULE

Day Activity Time
» Mobilize to site, perform site walk down,

Day 1 attend safety training. > 09:00 — 17:00
» Initial equipment setup.
» Conduct initial calibration of gas » 07:00 - 11:00

chromatograph (GC/FID).

» Conduct three 60-minute runs for ethylene » 12:00-17:00
Day 2 oxide only at the ARV catalytic oxidizer
outlet.

» Conduct GC/FID post-calibrations and any » 17:00 —18:00
required Tedlar bag spikes.

» Conduct daily calibration check of GC/FID. » 07:00 — 09:00
Prepare chambers for SCV testing.

» Conduct three runs for ethylene oxide and » 09:00 - 14:30
volumetric flow rate at the SCV scrubber
Day 3 outlet during EtO simultaneous evacuation of
five sterilization chambers. Allow
approximately 120 minutes between runs.

» Conduct GC/FID post-calibrations and
required Tedlar bag spikes » 15:00 - 16:00

» Conduct daily calibration check of GC/FID. » 07:00 — 09:00

» Conduct three runs for ethylene oxide and » 09:00 — 12:45
volumetric flow rate at the SCV scrubber
outlet during EtO evacuation of sterilization

Day 4 chamber #5 only. Allow approximately 90
minutes between runs.
» Conduct GC/FID post-calibrations and
required Tedlar bag spikes > 13:15-14:15
Document No. NE013AS-022211-PP-505R1 Page 8 of 80
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1.2 PROJECT CONTACTS

In order to facilitate any necessary communications, a summary of the primary parties involved in
this test program is presented in Table 1-3 below.

1.2.1 Test Personnel and Responsibilities

The test team will consist of one Client Project Manager, one GC/FID Chemist, and one field
technician. The Client Project Manager will be responsible for overseeing all aspects of the test
program. Anthony Stratton, QSTI, will be assigned to the role of Client Project Manager for this
test program. He will be assisted by a qualified GC/FID chemist/operator (to be nhamed) and a
gualified Field Technician (to be named). Additionally, Mr. Howard Humphreys, consultant to
PCS, will collect all process data during testing and will coordinate the process operation with
testing. Table 1-4 details the roles and responsibilities of the test team.

Montrose is qualified to conduct this test program and has established a quality management
system that led to accreditation with ASTM Standard D-7036 (Standard Practice for Competence
of Air Emission Testing Bodies). Montrose completed multiple functional assessments for ASTM
D7036-04 which were conducted by the American Association for Laboratory Accreditation
(A2LA). All testing is overseen and supervised on site by at least one Qualified Individual (QI),
as defined in 40 CFR 72.2.
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TABLE 1-3 KEY PERSONNEL

Facility Information

Source Location: Professional Contract Sterilization, inc.
40 Myles Standish Blvd.
Taunton, MA 02780

Project Contact: Gary Cranston

Role: President

Telephone: 508-822-5524

Email: gcranston@pcsinc.com

Agency Information

Regulatory Agency: USEPA Region 1
Enforcement and
Compliance Assurance Division
5 Post Office Sq, Suite 100
Boston, MA 02109-3912

Agency Contact: Mr. Darren Fortescue
Email: Fortescue.Darren@epa.gov

Consultant Information

Consulting Firm: EnviroMechanics
7345 35" Court
Vero Beach, FL 32967

Contact: Mr. Howard Humphreys
Telephone: 508-868-4256
Email: enmech@aol.com

Testing Company Information

Testing Firm: Montrose Air Quality Services, LLC
2 New Pasture Road, Unit 5
Newburyport, MA 01950

Contact/Onsite Ql:  Anthony Stratton, QSTI/QI

Title: Client Project Manager

Telephone: 508-989-8996 (mobile)

Email: astratton@montrose-env.com
Document No. NE013AS-022211-PP-505R 1 Page 10 of 80
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Ashley Miller
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TABLE 1-4 TEST PERSONNEL AND RESPONSIBILITIES

Primary Additional
Role Assignment Responsibilities
Client PM Coordination and Field Team Reporting
Leader
GC/FID Chemist GC/FID Operation Preparation, Data Reduction
Technician Conducting Flow Calibrations and mobilization
Measurements
Consultant Process Data Collection EtO Inlet loading calculations

Mr. Anthony Stratton, client project manager of Montrose, will be responsible for coordinating all
testing and analytical activities. Mr. Gary Cranston, President of PCS, will be responsible for all
facility operations. Howard Humphreys of EnviroMechanics will be responsible for coordinating
process operation with the testing, and also collecting process and control device data during
testing. All personnel will be equipped with VHF radios to facilitate continuous communication and
coordination. Each day will commence with a pretest meeting between all project personnel in
order to discuss the daily objectives, schedules and communication protocols.

1.3 TEST PLAN ORGANIZATION

The remainder of this Test Protocol is organized into additional sections. Section 2 presents
facility, source process descriptions. Section 3 contains a description of the sampling locations
as well as site safety considerations. A description of the monitoring procedures is provided in
Section 4, while Section 5 addresses the quality assurance/quality control aspects of the program.
Lastly, example calculations, field data sheets, and a Site Safety Plan are presented in the
appendices.
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2.0 FACILITY AND PROCESS DESCRIPTION
2.1 FACILITY DESCRIPTION
2.1.1 Overview

Professional Contract Sterilization, Inc. (PCS) is a commercial ethylene oxide (EtO) sterilization
facility providing sterilization of pharmaceutical products and medical devices. Product to be
sterilized is processed in a pre-conditioning room with elevated temperature and humidity.
Conditioned product is loaded into one of five chambers for exposure to EtO, nitrogen and
humidity. Sterilization Chamber Vent (SCV) vacuum pumps remove sterilant gas from the
chambers and direct the gas to a Damas Corporation tri-phase ethylene oxide scrubber
abatement system for destruction of EtO. Product is then transferred to two aeration rooms for
final off-gassing. Aeration Room Vents (ARV) emissions are controlled by an Anguil
Environmental Systems Catalytic Thermal Oxidizer.

Table 2-1 provides detail on the sterilization chambers.

TABLE 2-1 STERILIZATION CHAMBER CAPACITY

Chamber EtO Maximum

Chamber ID Y Pallet Capacity | Pallet Dimensions | Normal Charge
olume
Mass (Ibs)

Chamber 1 1140 cubic feet 10 pallets 48" x 48"W x 72"H 61
Chamber 2 670 cubic feet 6 pallets 40*L x 40"W x 72"H 26
Chamber 3 405 cubic feet 6 half-pallets | 42"L x 40"W x 48"H 14
Chamber 4 250 cubic feet 2 pallets 44”L x 48"W x 72°H 9.5
Chamber 5 30 cubic feet Y, pallet 56"L x 24”W x 36"H 15

2.1.2 Damas Corporation Tri-Phase Ethylene Oxide Scrubber

PCS uses a Damas Corporation Tri-Phase Ethylene Oxide Scrubber to control Sterilization
Chamber Vent (SCV) emissions. The scrubber consists of two identical tanks that are joined by a
common liquor recirculation system. Each tank holds a bladder equipped with 420 glass frit tubes that
produce very small diameter gas bubbles that maximize the volume-to-surface ratio for maximum
contact between the EtO-laden gas and the scrubbing solution.

Vacuum pumps transfer EtO laden SCV gases to the Damas where it is chemically converted to
ethylene glycol in the presence of sulfuric acid and water. PCS monitors the common scrubber
liquor level of the two tanks in inches on one tank.

The scrubber liquor is recirculated between the two tanks to maintain liquor equilibrium. An air wash
is used to entrain scrubber tank off-gases, and route them to a common manifold which is then
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exhausted to the ID fan and stack. A mist eliminator, located in the common manifold, captures mist
droplets which drain back into the tanks.

2.1.3 Anguil Environmental Systems Catalytic Thermal Oxidizer

An Anguil Environmental Systems Catalytic Thermal Oxidizer (CTO) is used to control Aeration
Room Vent (ARV) emissions from the facility’s two aeration rooms. The oxidizer is fired by natural
gas. Induced draft fans transport EtO-laden ARV gases to the Anguil Catalytic Thermal Oxidizer
where it is destroyed in an accelerated thermal oxidation reaction. In the chemical process of
catalytic oxidation, EtO laden process gas is passed through a catalyst bed heated to a
temperature where a rapid oxidation reaction takes place. This breaks the bonds that hold the
EtO molecules together and converts them to combinations of carbon dioxide and water vapor
while also releasing heat.

The manufacturer’'s minimum oxidation temperature is 260°F or 126.7°C. The catalyst bed
temperature is monitored by an Omega Type J Thermocouple located in the center of the catalyst
bed. The recordkeeping device is a Honeywell Trueline chart recorder. The thermocouple probe is
calibrated twice every calendar year against a collocated NIST traceable reference thermocouple.
The accuracy of the thermocouple shall be maintained at +10°F

The manufacturer’'s recommendations and thermocouple calibrations can be found in Appendix D
of this Test Protocol. This information includes the documentation of the manufacturer's recommended
minimum catalyst inlet temperature. Please note that during testing on the CTO, the catalyst bed
temperature will be no less than the minimum temperature recommended by the manufacturer.

The Final Report will include all applicable temperature plots for the catalyst bed oxidation temperature,
as well as calculated average temperatures from each run conducted for the aeration room vent
performance test. The temperature plots will be clearly annotated to indicate when test runs are started
and ended and will include the test run number.

2.2 PROCESS CONDITIONS FOR SCV/SCRUBBER TESTING
The following describes the process and test conditions for the scrubber and sterilization phases.

2.2.1 General

PCS follows a strict protocol for the complete sterilization cycle. The mass of EtO loaded into
each chamber is determined gravimetrically by weighing the EtO storage drum before and after
the EtO injection phase of the cycle on a calibrated scale. PCS will rent two calibrated scales,
each with a precision of 45 grams, to perform all gravimetric determinations. These calibration
certificates will be available onsite during testing, and will be included in the Final Report. Logbook
sheets will be provided documenting the charge rate of EtO used during the performance test. All
cycle data is recorded on four individual data sheets that can be found in Appendix C of this Test
Protocol as follows: 1) Daily Operating Checklist summarizes routine operating data. 2)
Sterilization Record logs the setup information for the sterilization cycle. 3) Cycle Checklist 08008
(for Chambers 2, 3 and 4) records the cycle data required by FDA. 4) Load Release Checklist
10002 (for Chambers 1 and 5) records the cycle data required by FDA. In addition, the EtO cycle
accountability log includes EtO cycle control numbers for each cycle run (kept in the EtO logbook).
The 08008 and 10002 checklists are kept in the client files and also batch files. Chambers 1 and
5 may also use the 08008 Cycle Checklist during other routine sterilization runs.
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2.2.2 Sterilization Phase Steps During Testing

The following is a description of the Sterilization Phase during testing. PCS will operate 5
chambers during testing (except Chamber 5 during the single chamber test series). For each test
run, the chambers will be loaded with the maximum EtO mass as listed in Table 2-1, representing
maximum normal conditions. Chamber 1 and 5 will be run with Cycle 10002, and Chambers 2, 3
and 4 will be run with Cycle 08008 (please refer to Appendix C for cycle parameters). The
Sterilization cycles employed by PCS all conform to the following phases starting with closure of
the chamber door. A range of approximate time ranges are listed for each step (depending on the
chamber).

Initial dilution evacuation — 7 to 30 minutes

Nitrogen injection — 7 to 10 minutes

Second dilution evacuation — 10 to 15 minutes

Humidity injection — 20 minutes plus 10 to 15 minutes dwell time

EtO injection — 20 to 30 minutes

Product exposure (there will be no product in the chambers)

Abort sterilization cycle in all 5 chambers simultaneously to initiate first EtO evacuation
(purge). At this time a test run will commence — 7 to 30 minutes

8. Additional nitrogen and air evacuations to complete cycle — as required

9. Return to Step 1 — 20 to 30 minutes.

NooapwdE

SCV emissions sampling at the scrubber outlet will commence upon the start of the first EtO
evacuation (purge) of the chambers (Step 7 above). All sterilization test runs will be conducted
during the first EtO evacuation (purge) of all sterilization chamber cycles. Sterilization cycles will
be completed and a new sterilization cycle started for each test run. All test runs will be conducted
for the duration of the first EtO purge. Test runs will start and end when the first purge cycles start
and end, and these start and end times will be coordinated with facility operators.

Chamber pressure and temperature will be recorded at the completion of each cycle phase.
Please refer to the example PCS Chamber SCV Test Data sheet in Appendix C of this Test
Protocol.

Testing during the 5-chamber series will consist of three test runs, with the duration of each run
matching the duration of the “Step 7” EtO evacuation of all five chambers. In addition to the 5-
chamber test, a second 3-run test series will be conducted with only Chamber 5 in operation. This
second test series will consist of three test runs, with the duration of each test runs matching the
duration of the “Step 7” EtO evacuation of Chamber 5. In all cases, the chamber(s) will not be
loaded with product for the SCV test.

2.2.3 Sterilization Chamber Phase Cycle Detail
The following will provide additional details of the sterilization process conditions during testing:

1. Close all chamber doors
2. Pull down vacuum in chambers to 1.2 inches Hg of pressure
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Inject N2 to 4 inches Hg for each chamber

Pull down vacuum to 1.2 inches Hg

Inject humidification steam to 2.8 inches Hg in each chamber

Humidity Dwell: This phase, normally one hour, is shortened in test cycles

EtO injection to 13.7 inches Hg

Begin chamber exposure phase at 13.7 inches Hg

Abort all chamber exposure cycles simultaneously to trigger chamber first evacuations.

0. Pull vacuum to 1.5 inches Hg in each chamber to complete the test run.

1. Residual EtO is removed by nitrogen and air washes, at which point it is safe to open the

chamber doors.

12. The sterilization cycle can now be restarted in preparation of runs 2 and 3.
Approximately 90-120 minutes will be required to prepare the chambers for the next test
runs.

13. At the completion of the three-run test series, the scrubber liquid level will be measured

and recorded in accordance with 40CFR 63.362(c).

RRO©ONO O A~W

2.2.4 EtO Emissions and DRE Equation Summary

During each chamber phase, temperature and pressure are used to calculate the mass of gas
constituents. During testing of all chambers, these calculations will be completed for each
chamber. Appendix A summarizes the sequence of calculations needed to calculate ethylene
oxide emissions at the scrubber inlet.

2.2.5 Scrubber Baseline Operating Parameters

a) The specific baseline operating parameter for the scrubber is scrubber tank liquor level,
as specified in by 40CFR 63.362(c).

b) For the purposes of this test, the scrubber liquor level will be measured at the conclusion
of SCV testing. This data will be recorded by Mr. Howard Humphreys on the PCS
Chamber SCV Test Data sheet that can be found in Appendix C of this protocol.

c) All raw data associated with the process will be included in the Final Report, including
copies of any applicable logbooks used to record data.

d) The final operating parameter will be determined by measuring the scrubber tank liquor
level. This will represent the new maximum allowable tank level which must not be
exceeded.

2.3 PROCESS CONDITIONS FOR ARV TESTING
2.3.1 Sterilization Schedule for Aeration Room Product Loading

In order to test the ARV CTO under maximum normal conditions, there will need to be sufficient
sterilized product to fill the two rooms. It is planned that the combined rooms will contain 80 to 90
pallets (contingent on availability of customer product), 20 to 24 of which will be considered “hot”
or freshly removed from the five sterilization chambers on the morning of the ARV test. This will
consist of the five sterilization chambers undergoing four complete sterilization cycles each. The
following in Table 2-2 is an anticipated sequence for product sterilization:
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TABLE 2-2 STERILIZATION CHAMBER SCHEDULE

Sterili?zf}[)i/o?lnycle WU SEF O GETIES Appm)lé’izr;?lztti o-of
1 5 20to 24
2 5 20to 24
3 5 20to 24
4 5 20to 24

Note: A fifth day of sterilization may be needed to achieve maximum capacity for aeration

At the completion of each cycle of the five chambers, the sterilized product will be transferred to
the two aeration rooms. At 10:00 a.m. of the ARV test day (Tuesday), the products of final (fourth)
sterilization batch of the five chambers will be transferred to the aeration rooms immediately upon
the completion of the cycle. These will be considered the “hot” pallets. It is intended to start the
first run of the ARV CTO immediately following the last load into the aeration rooms. During the
week prior to testing, PCS will process product to assure that a maximum normal condition of
aeration is achieved for the ARV test.

All sterilization run logs associated with product preparation (indicating when runs occurred and
how many pallets were sterilized) will be completed and included in the Final Report.
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3.0 SAMPLING LOCATIONS
3.1 OVERVIEW

Ethylene oxide sampling will occur at two locations: 1) the outlet of the Anguil Environmental
Systems catalytic oxidizer, and 2) the outlet of the Damas Corporation scrubber.

3.1.1 Damas Scrubber Outlet Sampling Location

The Damas scrubber outlet sampling location consists of a vertical, round duct with an inside
diameter of 7.75 inches. Two sampling ports are located 90° apart on a duct cross section that
is greater than 6 feet upstream from the stack exit and approximately 6 feet downstream from the
scrubber fan. Based on the requirements of EPA Method 1, the flow probe will initially be placed
at a total of 8 traverse point (4 per port) during the preliminary traverse, followed by a single point
of average velocity for the duration of the test. The EtO sampling probe will be positioned at the
duct centroid during all testing. Figure 3-1 depicts the sampling location. All dimensions will be
verified prior to sampling.

3.1.2 Anguil Catalytic Oxidizer Outlet Sampling Location

The Anguil oxidizer outlet sampling location consists of a vertical, round duct with an inside
diameter of 23.5 inches. Two sampling ports are located 90° apart on a duct cross section that
is approximately 6 feet upstream from the stack exit and approximately 8 feet downstream from
the fan transition. Figure 3-2 depicts the sampling location. All dimensions will be verified prior to
sampling. Please note that no volumetric flow traverses will be conducted at this location. The
EtO sampling probe will be positioned at the duct centroid during all testing.
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FIGURE 3-1 DAMAS SCRUBBER OUTLET SAMPLING LOCATION

Exit

A
«— C —
Sampling Ports
S O o 4+
Flow
B
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From Scrubber

Document No. NE013AS-022211-PP-505R1
Document Date: 1/9/23

Outlet Configuration

Description Distance ED?:rir:/ggrnst
Distance A > 6 feet >9.3
Distance B = 6 feet ~9.3
Diameter C 7.75 inches NA
Number of Ports 2 NA

Flow Traverse Points (per diameter)

Traverse Points

% Diameter

Distance (inches)

1 6.7 0.5

2 25.0 1.9

3 75.0 5.8

4 93.3 7.2
Sampling Points:

e EtO will be sampled at a single point within the

centroidal area of the stack.

¢ Following an initial flow traverse, the pitot tube will be
located at a single traverse point of average velocity.
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FIGURE 3-2 ANGUIL OXIDIZER OUTLET SAMPLING LOCATION

Sampling Ports
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Outlet Configuration

Description Distance E)?:rir:/:tlspst
Distance A = 6 feet = 3.1
Distance B = 8 feet =41
Diameter C 23.5 inches NA

Sampling Points:

o EtO will be sampled at a single point within the
centroidal area of the stack.

e No flow will be measured at the oxidizer outlet.

Flow B

—] |

From Oxidizer
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Document Date: 1/9/23

Note: All dimensions will be verified prior to testing.
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3.2 PLANT SAFETY

Safety is a priority at Montrose. A discussion of the field safety measures which will be employed
on this project are discussed below. A detailed Site Safety Plan is attached to this test plan in
Appendix C.

3.2.1 Safety Responsibilities

As per 40 CFR 60 Subpart A, Section 60.8, the facility should provide the following provisions at
each sample location:

e Sampling ports, which meet EPA minimum requirements for testing. The caps
should be removed or be capable of being removed with reasonable force.

e Safe sampling platforms

e Safe access to the platforms and test ports, including any scaffolding or man lifts

o Sufficient utilities to perform all necessary testing

Montrose will comply with all safety requirements at the facility. The facility plant safety
coordinator is responsible for ensuring routine compliance with plant entry, health, and safety
requirements. The facility plant site safety coordinator has the authority to impose or waive facility
restrictions. The Montrose test team leader has the authority to negotiate any deviations from the
facility restrictions with the plant site safety coordinator. Any deviations must be documented.

3.2.2 Safety Program

Montrose has a comprehensive health and safety program that satisfies State and Federal OSHA
requirements. The program includes an lllness and Injury Prevention Program, site-specific
safety meetings, and training in safety awareness and procedures. The basic elements include:

Written policies and procedures

Routine training of employees and supervisors

Medical monitoring as necessary, including Hearing Conservation

Use of personal protection equipment (PPE)

Hazard communication

Pre-test and daily safety meetings

Routine surveillance and inspection of on-going work

Near-miss and accident reporting procedures

Following Federal Motor Carrier Safety Administration (FMCSA) regulations, as
applicable

Montrose will provide all PPE to its employees. The PPE will include, but is not limited to, hard
hats, safety shoes, safety glasses with side shields (or goggles), hearing protection, and hand
protection.

3.2.3 Safety Requirements

All on-site personnel will adhere to the following standard safety measures:
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¢ All OSHA and facility mandated safety training and accreditation will be
completed before arrival. This will include MSHA, OSHA 10-hr, TWIC, Aerial
Work Platform, etc., as required.

Complete any site-specific training as necessary

Complete Site Safety Plan before work activities begin

Daily Tool Box Meetings

Confine themselves to the testing and administration areas only

Wear all mandated PPE

Know the location of first aid equipment and fire extinguishers

Smoke only in designated areas
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4.0 TEST PROCEDURES

This section provides detail to each of the test components that as a whole will comprise this test
program.

4.1 ETHYLENE OXIDE VIA GC/FID — EPA METHOD 18
4.1.1 General

Ethylene oxide will be measured utilizing onsite gas chromatography/flame ionization detection
(GC/FID). Samples will be introduced to the GC/FID from integrated Tedlar bag samples that will
be collected from the two subject sources over specified time periods.

Samples collected in Tedlar bags will be analyzed via EPA Method 18 against a minimum of a 3
point calibration curve. The standards used in the calibration curve will be traceable to a third
party verified calibration standard. Each calibration standard to be used in the curve will be
analyzed in triplicate with method required +/-5% reproducibility for each analyte. If reproducibility
requirements are not met, the standard shall be reanalyzed. If the standard continues to fail,
maintenance may be required. Samples shall not be analyzed until reproducibility requirements
of the curve are met. Samples will be analyzed in triplicate with method required +/-5%
reproducibility for each analyte as well. If a sample does not meet reproducibility requirements,
it will be analyzed again before additional investigation is performed.

One sample per source or condition will have a spike & recovery performed where ~50% of the
native concentration of each analyte (or ~10 ppm if the analyte is non-detect) is added to one of
the bags. The spiked bag will be run at a time that matches the time from sample collection to
initial analysis.

4.1.2 GC/FID Instrumental Description

Samples will be analyzed by gas chromatography using an Agilent 6890 gas chromatograph
(GC) equipped with a Flame lonization Detector (FID) and heated sample loops. Gas in the
sample loops is injected into the GC Inlet by the gas sampling valve. Sample loops are
maintained above 100 ‘C. The Method Detection Limit (MDL) of the gas chromatograph will
be determined analytically while onsite. Enthalpy Analytical will follow the guidelines in 40 CFR
136 Appendix B to determine the detection limit.

4.1.3 Calibration Gas Standards

Certified cylinders of calibration standard, EtO in nitrogen, will be obtained from a third-party
vendor, as required by EPA Method 18. It is anticipated that the GC/FID will be calibrated on
a range of 0-256.5 ppm EtO. Please refer to Table 4.1 for a list of the anticipated calibration
concentrations. Also, please note that if the sample concentration is outside this calibration
range, Enthalpy will dilute the sample and reanalyze within the calibration range. The calibration
curve will be obtained by blending the certified standard with nitrogen using an Environics
Model S-4040 calibration gas dilution system. The gas dilution system will be calibrated in
house by Enthalpy Analytical within one year of the field test program using a certified primary
gas flow standard with an uncertainty of <0.25%. All instrument calibration documentation will
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be included in the Final Report, and will be made available onsite. Calibration standards will be
analyzed by direct cylinder injection and on site gas blending, in triplicate, and the average
value of the samples will be calculated. An analytical result is considered valid if its value is
within 5% of the triplicate average value. A linear calibration curve will be generated using
Agilent Chemstation.

TABLE 4-1 GC/FID CALIBRATION CONCENTRATIONS

Airgas CC717193 (Exp 05-
19-2023) — 256.50 ppm EtO

k factor |k factor [N2 Diluent |cal gas|dilution Ethylene Oxide

N2 cal gas |ccm ccm  [factor ppm
ENV(1=0,3=400) EO5 |1 1 0 400 |1 256.50
ENV(1=800,3=200) EO4 |1 1 800 200 (0.2 51.30
ENV(1=1900,3=100) |EO3 |1 1 1900 100 |0.05 12.83
ENV(1=3950,3=50) EO2 |1 1 3950 50 0.0125 3.206
ENV(1=4900,3=18) EO1 [1 1 4900 18 0.003660024 [0.939

An EPA Method 205 field evaluation of the gas blending system will be run onsite for each test
series calibration range in accordance with Section 3.2 of Method 205. The system must pass
the criteria of Section 3.2 of the Method to be allowed for use in onsite gas blending of
calibration gas standards. Enthalpy will use propane-in-nitrogen calibration gas standards to
verify the accuracy and precision of the Environics on site in strict accordance with EPA Method
205 (900ppm propane for calibration and an approximately 90ppm propane for challenge). This
data will be included in the Final Report.

4.1.4 Chromatograms

Chromatograms are generated by Agilent Chemstation and SampleManager software. All
chromatograms related to calibration, QA, and sample analysis will be included in the final
report. Chromatograms also include injection time, analytical method, and total area response
such that the calibration curves and reported analytical results can be verified.

4.1.5 QA/QC Measures

4.15.1 Calibration Drift Assessment

The mid-range calibration standard will be analyzed daily at the conclusion of testing and the
results will be compared to the initial analysis to determine if calibration drift has occurred. A 5%
deviation between results is allowable. Should excessive calibration drift be observed all
calibration standards will be re-analyzed and a new calibration curve using the pre-test and post-
test data will be generated following the procedures of Method 18.

4.1.5.2 Tedlar Bag Spiking and Recovery

Each bag sample will be analyzed immediately after the sample run. Triplicate analyses will be
performed until each sample analysis agrees with the mean value by 5% or less. After samples
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are collected and analyzed, the sample bag recovery study will be performed as per §8.4.2.
using a spike concentration of EtO that is equivalent to 40 to 60 percent of the average
concentration observed in the bag to be spiked. If EtO is not detected, the spike concentration
shall be 5 times the limit of detection or ~3 times the limit of quantification. Each spike sample
will be allowed age for the same amount of time required to perform the original sample
analysis. It is anticipated that three spike recovery studies will be conducted — one for each
source. A sample recovery fraction of 0.7 to 1.3 will be considered valid. All bag sample results
will be corrected to the resulting recovery fraction of the study by dividing the results by the
recovery fraction. Should moisture be observed in the bag samples, the sample run will be
considered invalid and shall be repeated. All sampling system components, including the Tedlar
bag sample will be protected from direct sunlight.

4.2 INTEGRATED TEDLAR BAG COLLECTION - EPA METHOD 18

All ethylene oxide samples will be collected in virgin Tedlar bags following the general procedure
outlined in EPA Method 18, Section 8.2.1.1.2 (modified to measure sample volume collected).
This procedure will involve drawing a sample from a source through a probe and sample line into
a Tedlar bag without coming in contact with the sample pump or flow control devices. Samples
will be drawn into the Tedlar bag at a constant collection rate which measuring the volume using
the dry gas meter associated with the sampling module.

To avoid condensation in the Tedlar bag, a canister heater will be wrapped around the canister,
and heated to approximately 80°F.

4.2.1 Description of Evacuated Canister Sample Collection System

What follows is a description of the evacuated canister/integrated Tedlar bag collection system
that will be utilized to collect all ethylene oxide samples.

e Probe - The probe will consist of ¥4” OD stainless steel or Teflon line. The probe will be inserted
into the centroid of the stack immediately prior to sampling. The line/probe will be purged
immediately prior to being connected to the evacuated canister.

e Heated Sample Line - A short, heated Teflon sample line will be used to deliver the gas sample
from the probe to the Tedlar bag contained in the evacuated canister. The sample line will be
heated to approximately 250°F.

e Evacuated Canister/Drum - A stainless steel drum equipped with a removable lid will be
utilized during this test program for sample collection. The lid is equipped with two ¥4" quick
connects, one quick connect is utilized for connecting the sampling line to the sampling
collection bag while the second is utilized for connecting the sampling pump which evacuates
the drum and causes the bag to fill with stack gas.

o Canister Heater — A heating belt, wrapped around the canister, will maintain the Tedlar bag
temperature at approximately 80°F. A thermocouple located in the roof of the canister will be
used to monitor the canister temperature.

e Sample/Tedlar Bag - All samples will be collected in virgin 10-20-liter Tedlar bags during this
test program. The bags will be connected via a short piece of Tygon or silicone tubing to a
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Teflon/stainless steel stem that is connected to the quick connect on the bottom portion of the
drum lid.

e Sample Pump — A Method 30B sampling console module will be used to evacuate the
canisters at a constant rate, causing sample gas to flow directly into the Tedlar bag. The
console is equipped with a diaphragm pump, a rotameter to regulate the collection rate, and a
digital dry gas meter which will be used to record the volume of sample being drawn into the
Tedlar bag.

4.2.2 Description of Ethylene Oxide Sample Collection

Both the Sterilization Chamber Vent (SCV) scrubber outlet and Aeration Room Vent (ARV)
catalytic oxidizer outlet ethylene oxide samples will be collected in Tedlar bags utilizing a leak-
free evacuation canister and a metering console equipped with a dry gas meter, a rotameter,
and a diaphragm pump. For each source a stainless-steel 1/4” OD probe will be installed in the
centroid of the duct. The probe will be connected to a short, heated Teflon line which will deliver
the sample from the probe to the Tedlar bag. Please note that the sample will not come into
contact with any other sampling train components other than stainless steel probe, the short,
heated Teflon line, and the Tedlar bag.

Prior to sampling, a sample collect rate will be established that will allow the Tedlar bag to be
filled to approximately 80% of capacity by the end of each test run. For the Damas scrubber,
it is anticipated that the outlet flow rate will diminish over the duration of the first evacuation,
and therefore the sample collection rate will be reduced proportionally with the outlet volumetric
flow rate.

Prior to sampling, the sampling system will be leak-checked to ensure it is leak free. Then just
prior to commencement of sampling, the probe/jumper will be purged, and then connected to
the Tedlar bag. Sampling will then commence.

The volume of sample collected in the Tedlar bag will be determined by the volume of air
evacuated from the canister. The volume will be measured using the sampling console digital
dry gas meter.

4.3 REFERENCE METHOD VOLUMETRIC FLOW DETERMINATION

Concurrent with ethylene oxide sampling on the Damas SCV scrubber outlet, Montrose will make
continuous volumetric flow measurements at the SCV scrubber outlet sampling location in
accordance with EPA Methods 1 and 2C. This data will be used to calculate the mass emission
rate of ethylene oxide. Volumetric flow rate (velocity and temperature) will be measured
continuously, and the data will be logged at 2-second intervals in one-minute averages via
datalogger.

The design specifications for this train meet all the criteria of EPA’'s Reference Method 1 and 2C
as found in the Federal Regulations under Section 40CFR60 Appendix A, as amended. The
following is a description of the individual components that comprised the sampling train.
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4.3.1 Description of Velocity and Temperature Profile

Montrose will conduct volumetric flowrate determinations during this test program in accordance
with procedures delineated in EPA Methods 1 and 2, 40CFR60, Appendix A. The system
components necessary to conduct this testing are detailed below.

Pitot Tube - A standard pitot tube constructed of stainless steel tubing will be used to measure
velocity. The pitot tube will meet all of the dimensional criteria set forth in Method 2C for
standard pitots , therefore a coefficient of 0.99 will be used.

Thermocouple - A "K" type thermocouple will be used to monitor the stack temperature.

Pitot Lines/Thermocouple Wire - The pitot tube/thermocouple assembly will be connected to
a digital pressure transducer / temp readout via leak free Tygon and/or polypropylene tubing
equipped with K-type thermocouple wire.

Pressure Transducer / Temperature Readout — A digital pressure transducer will be used to
measure the velocity pressure of the exhaust gas. The unit is also equipped with a
thermocouple temperature readout. The voltage output of the instrument will be connected to
a computer datalogger which will allow continuous recording of gas velocity and temperature.
The datalogger collected data at 2-second intervals, and records the data in 1-minute
averages.

Static Pressure — Static pressure of the duct will be determined utilizing the S-type pitot tube.
The probe will be rotated until a null reading is observed and then the negative or positive side
is opened in order to ascertain the static pressure of the stack. If removing the negative pitot
results in a positive deflection, then the static pressure is recorded as a positive. Conversely,
if the positive pitot is removed in order to ascertain a positive deflection then the static pressure
is recorded as a negative.

Barometric Pressure - The barometric pressure will be determined from the National Weather
Service (NWS), with sea level pressure corrected to sampling port elevation.

Gas Molecular Weight Determination — As this source is essentially considered ambient, a
dry molecular weight of 29.0 will be used.

Moisture — Moisture will be measured using wet bulb/dry bulb psychrometry, yielding percent
relative humidity. This value will be compared to the saturation moisture value at the measure
dry gas temperature to obtain percent moisture (BWS).

It should be noted that all pre and post-test leak-checks will be conducted as follows: (1) blow
through the pitot impact opening until at least 7.6 cm (3.0 in.) H20 velocity head registers on the
manometer; then, close off the impact opening. The pressure shall remain stable for at least 15
seconds; (2) do the same for the static pressure side, except using suction to obtain the minimum
of 7.6 cm (3.0 in.) H20.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL
5.1  SAMPLING AND ANALYTICAL QA/QC

Montrose has instituted a rigorous QA/QC program for its air quality testing. Quality assurance
audits are performed as part of the test program to ensure that the results are calculated using
the highest quality data available. This program ensures that the emissions data we report are
as accurate as possible. The procedures included in the cited reference methods are followed
during preparation, sampling, calibration, and analysis. Montrose will be responsible for
preparation, calibration, and cleaning of the sampling apparatus. Montrose will also perform the
sampling, sample recovery, storage, and shipping. Approved contract laboratories may perform
some of the preparation and sample analyses, as needed.

5.2 QUALITY CONTROL PROCEDURES

Montrose calibrates and maintains equipment as required by the methods performed and
applicable regulatory guidance. Montrose follows internal procedures to prevent the use of
malfunctioning or inoperable equipment in test programs. All equipment is operated by trained
personnel. Any incidence of nonconforming work encountered during testing is reported and
addressed through the corrective action system.

5.2.1 Equipment Inspection and Maintenance

Our Quality Assurance Program is in place to ensure consistent standards for our equipment
maintenance, calibration schedule, quality control acceptance limits, and any necessary
corrective action. Below are specific examples of our control system.

5.2.2 Equipment Inspection and Maintenance

e Each critical piece of field equipment is assigned a unique identification number to
allow tracking of its calibration history.

o Allfield equipment is visually inspected prior to testing and includes pre-test calibration
checks.

e Glassware is visually inspected prior to testing.

e Preliminary stack flow and temperature measurements will be taken to assure
correct isokinetic sampling.

o Reagents are made fresh daily, when required. A new reagent blank is retained for
every new stock of reagent.

5.2.3 Equipment Calibrations

Montrose’s meter boxes, pitot tubes, thermocouples and barometers are maintained in
accordance with specifications set forth in EPA "Quality Assurance Handbook for Air Pollution
Measurement Systems - Volume Il Stationary Source Specific Methods" Section 3.3.5 dated
January 15, 1980 and with manufactures suggested procedures. A summary is presented below:

e Thermocouples - All type K thermocouples are calibrated against an NIST-traceable
digital thermometer at either two or three points, depending on the application of the
thermocouple.
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e Standard Pitot Tubes - All standard pitot tubes are designed to meet the dimensional
criteria set forth in Method 2C, therefore a coefficient of 0.99 (standard) will be used.

53 PROCESS QA/QC

a) The EtO tank scale to be used for weighing the amount of EtO injected into the sterilization
chambers will possess valid calibration which will be properly documented. This data will
be included in the Final Report.

b) Documentation supporting that maximum normal operating conditions (as described in
the Test Plan) were achieved during all testing will be included in the Final Report.

¢) Documentation supporting that CTO oxidation thermocouple calibrations were valid during
CTO testing will be included in the Final Report.

d) Documentation that the minimum CTO oxidation requirement was met during CTO testing
will be included in the Final Report.

5.4 DATA ANALYSIS, VALIDATION, AND UNCERTAINTY

Montrose will convert the raw field, laboratory, and process data to reporting units consistent with
the permit or subpart. Calculations will be made using proprietary computer spreadsheets or data
acquisition systems. One run of each test method is also verified using a separate example
calculation. The example calculations are checked against the spreadsheet results and are
included in the final report. The “Standard Conditions” for this project are 29.92 inches of mercury
and 68 °F.

Both qualitative and quantitative factors contribute to field measurement uncertainty and should
be taken into consideration when interpreting test results. Whenever possible, Montrose Air
Quiality Services personnel reduce the impact of these uncertainty factors using approved and
validated test methods. In addition, Montrose personnel perform routine instrument and
equipment calibrations and ensure that the calibration standards, instruments, and equipment
used during test events meet, at a minimum, test method specifications as well as the
specifications of our Quality Manual and ASTM D 7036-04. The limitations of the various methods,
instruments, equipment, and materials utilized during a test are reasonably considered, but the
ultimate impact of the cumulative uncertainty for each project cannot be fully identified.

55 DATA QUALITY ASSESSMENT

The QA/QC data assessment for this program will be used to determine that all data quality
objectives were met for this program. This will include assessment of test data/procedures and
control device/process data. The criteria for assessing validity of the overall test program are
summarized in Tables 5-1 and 5-2 on the following pages.
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TABLE 5-1 PROCESS PARAMETER DATA QUALITY OBJECTIVES

Sterilization Facility Process Parameter Frequency
Cycle/Process
Data
Total mass Professional Us_e of properly Before and
. Chambers calibrated scales
ethylene oxide Contract after every
L 1,2,34&5 and recorded L
loaded to each Sterilization, iah h sterilization
chamber Inc vent weights to the cycle
' nearest 0.1 '
Use of redundant
data entry into two
Residual mass of Professional Chamber separate After all
o Contract spreadsheets to -
ethylene oxide in L 1,2,348&5 . testing is
Sterilization, verify the results
each chamber Vent complete
Inc. are the same and
all data entry is
accuracy
et-rzsrségngiisdgfat Use of redundant
the inlet to the Professional Chamber data entry into two After all
Contract separate L
Damas e 123,4&5 testing is
. . Sterilization, spreadsheets to
Corporation tri- Vent . complete
Inc. verify the results
phase ethylene
; are the same and
oxide scrubber .
all data entry is
accurate.
The mass of Use of redundant
ethylene oxide data entry into two
emitted from the | Professional Chamber separate After all
Damas Contract spreadsheets to -
N A 1,2,3,4&5 . testing is
Corporation tri- Sterilization, verify the results
Vent complete
phase ethylene Inc. are the same and
oxide scrubber all data entry is
outlet accuracy
Before and
after the test
Professional Chamber Monitor maximum E;?r?ra:hme,
Scrubber liquor Contract liquor level during 9
A 1,2,3,4&5 maximum
tank level Sterilization, Vent the test program to liquor level
Inc. the nearest inch. q
as the
baseline for
compliance.
Professional .
. . Contract Aeration Count, verify and Before ARV
Pallets in aeration L document the )
Sterilization, Room Vent . ) testing
Inc. pallets in aeration
Professional Verify and record
. Before and
Catalyst bed Contract Aeration temperature from
A . after ARV
temperature Sterilization, Room Vent |properly calibrated :
testing.
Inc. thermocouple.
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TABLE 5-2 METHOD DATA QUALITY OBJECTIVES

Method |Parameter IAcceptance Criteria Frequency
USEPA [Sample port and Verify measurements Once, prior to
1 traverse point locations |onsite testing
Determination of Gas
Velocity and Volumetric Verification of proper Twice, prior to
USEPA Flow Rate in Small construction such thata |and after test
2C Stacks or Ducts pitot coefficient of 0.99 program
(Standard Pitot Tube) can be assigned
Determination of Gas Before. after
Velocity and Volumetric | Maintain level and zeroed d, '
USEPA Flow Rate in Small manometer, pitot leak and as
2C Stacks or Ducts check performed durr]iicetshssrt)ést
(Standard Pitot Tube) 9
program
USEPA MDgtermlnatlon Of. Use calibrated Once per test
oisture Content in .
4 (mod.) Stack Gases thermocouples to obtain  |run
the wet bulb/dry bulb
temperature of the stack
gas.
Measurement of
USEPA Gaseous Organic Use of Ultra-High Purity During entire
18 Compound Emissions |carrier gas and FID fuels  {test program
by Gas
Chromatography
Use of three certified
Measurement of calibration gases to
USEPA Gaseous Organic develop three
18 Compound Emissions chromatograms per Daily
by Gas calibration gas within 5%
Chromatography of their average instrument
response
Measurement of Use_ of three certified
Gaseous Organic calibration gases .to _
USEPA Compound Emissions develop a callbr_at|on Daily, Pre-
18 by Gas curve response in t_he test
Chrematography range of 5-10 (elgtlve
standard deviation
Measurement of Usg of three certified
Gaseous Organic calibration gases to .
USEPA Compound Emissions develop a callbrann Daily
18 by Gas curve response in the
Chromatography range of t_he_ expected
emissions
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USEPA GM aiaes(';trse rgfg ;rc\)i]:: Use of_mid-_level certified |Daily, after all
18 Compound Emissions cal!brat|or_1 gasto samples
by Gas deterr_nme c?hbratmn drift |have  been
Chromatography within 5% or less analyzed
USEPA Measurement o_f Use_ of three certified Post-test, if
18 Gaseous Organic calibration gases to mid-level
Compound Emissions develop a calibration calibration gas
by Gas curve response in the drifts >5%
Chromatography range of 5-10 relative
standard deviation
Measurement of §8.4.2.1 Recovery Study
Gaseous Organic for Bag Sampling yields Post-test after
USEPA | Compound Emissions recovered fraction (R) first sample is
18 by Gas 0.7<R<1.30 analyzed
Chromatography
§8.4.1 Recovery Study
Measurement of for Direct Interface or Pre-test before
Gaseous Organic Dilution Interface any samples is
USEPA CompOltJ)nd Emissions ngplmgoresp_on_se analyzed
y Gas within 10% of initial
18 Chromatography analyzer response using
a mid- range calibration
gas.
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5.6 EMISSION RATE CALCULATIONS

The following equations will be followed when calculating compliance emission rates during this
test program.

5.6.1 EtO Emission Rate Calculations

The efficiency of the sterilization vent follows the Subpart O calculations:
The amount of EtO charged to the chamber, Wc, is determined by weight. 63.365(b)(1)(A)

The residual mass of EtO, Wr, remaining in the chamber after the first evacuation is calculated
by:

Wr = (MW x %EOv x P x V) /(R xT). 63.365(b)(1)(ii)
The weight percent of ethylene oxide, %EOwv is calculated by:
%EOvV = Weo/ (Weo + (Wx x MW/MW(x)). 63.365(b)(1)(i)(C)

The values of Wx and MWx are determined following Ideal Gas Law calculations using chamber
conditions of temperature and pressure at the various chamber phases discussed in Appendix
A. Wx is the sum of the mass of oxygen, nitrogen and moisture in the chamber prior to EtO
injection. MWx is the sum of the molecular weight percentages of same.

The total mass of EtO at the scrubber inlet, Wi, is calculated by subtracting Wr from Wec.
63.365(b)(1)(iii)

The mass of EtO emitted from the scrubber, Wo, is calculated by:

Wo — C x V x MW/SV x 10" 63.365(b)(1)(v)(B)(2)

The removal efficiency, %Eff, is calculated by:

%Eff =( (Wi — Wo)/Wi) x 100 63.365(b)(1)(v)

More detail and example calculations are included in Appendix A
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5.7 REPORTING

Montrose will prepare a final report to present the test data, calculations/equations, descriptions,
and results. Prior to release by Montrose, each report will be reviewed and certified by the project
manager and their supervisor, or a peer. Source test reports will be submitted to the facility or
appropriate regulatory agency (upon client approval) within 30 days of the completion of the field
work. The report will include a series of appendices to present copies of the intermediate
calculations and example calculations, raw field data, laboratory analysis data, process data, and
equipment calibration data.

5.7.1 Example Report Format

The report will be divided into various sections describing the different aspects of the source
testing program. Table 5-3 presents a typical Table of Contents for the final report. Prior to
release by Montrose, each report will be reviewed and certified by the project manager and their
supervisor, or a peer.

Document No. NEO13AS-022211-PP-505R1 Page 33 of 80
Document Date: 1/9/23 NA IVIUIN L RUDSE





Professional Contract Sterilization — Taunton, MA

2023 Ethylene Oxide Emissions Compliance — Test Plan

TABLE 5-3 TYPICAL REPORT FORMAT

Cover Page
Certification of Report
Table of Contents

Section

1.0 Introduction and Summary (includes summary tables of average results)

2.0 Discussion of Results

2.1 Detailed Discussion of Results (includes summary tables of individual run results)

2.2 Discussion of Problems/Deviations/Exceptions

3.0 Source Location Information

3.1 Facility Description, including CEMS and DAS Description (if applicable)

3.2 Sampling Location
4.0 Test Program Description
4.1 Test Program Objectives
4.2 Test Conditions
4.3 Test Program Schedule
4.4 Test Procedures
5.0 Quiality Assurance and Reporting
5.1 Sampling and Analytical QA/QC
5.2 Quiality Control Requirements
5.3 Data Reduction Procedures

Appendices
A Emission Calculations and Field Data Sheets
B Laboratory Analyses
C Quality Assurance
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APPENDIX A

EXAMPLE ETO EMISSIONS / DRE CALCULATIONS AND PROCESS
- DATA
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EXAMPLE SCV CALCULATIONS

The sterilization chamber tests begin with empty chambers with doors closed. The chamber(s)
are advanced through six phases to conduct testing:

1. First Dilution Evacuation — removes air from the chamber
. Nitrogen Injection — dilutes oxygen content in chamber gas
3. Second Dilution Evacuation — removes portion of the nitrogen / air mixture further
reducing oxygen in the chamber gas
4. Humidification Injection
5. Injection of EtO — when complete exposure phase starts
6. First Chamber Evacuation for Testing — evacuates 97 to 98% of chamber gases to the
scrubber
During each chamber phase temperature and pressure are used to calculate the mass of gas
constituents. The formulas shown are for chamber 1. During testing of all chambers, these
calculations will be completed for each chamber.

Phase 1 — First Dilution Evacuation

V1, the volume of air remaining in the chamber is calculated using the formula
V1=V x P1/Pstd x Tstd/T1

VNzphase1 and VOzphase1 the volume of N2 and O. remaining in the chamber is calculated by
the formulas

VNzphase1 = V1 x0.79

VOzphase1 = V1 x 0.21

The #-mols of N> and O are calculated by the formulas
#-mols N2 = VN2/SMV
#-mols O, = VO./ISMV

Mass of Nophase1 and O.phase1 are calculated by the formulas
WNzophase1 = #-mols Nyphase1l x MWN:;
WO. phase1 = #-mols Ozphase1 x MWO:;

Phase 2 — Nitrogen Injection

Nitrogen is injected to pressure P2.

PchngN- the incremental pressure increase due to nitrogen injection is calculated by the formula
Pchng2 = P2 - P1

VN:zinject, the volume of Nitrogen injected into the chamber is calculated by the formula
VNqznject = V x Pchng2/Pstd x Tstd/T2

VNzphase2, the total volume of Nitrogen in the chamber is calculated by adding the volume of
Nitrogen remaining in the chamber from First Dilution Evacuation to the volume of Nitrogen
injected by the formula

VN phase2 = VNqinject + VNzphase1

V2, the total volume of gas in the chamber is calculated by the formula
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V2 = VNzphase2 + VOyphase1

The total #-mols Nitrogen in the chamber is calculated by the formula
#-mols N2 = VNyphase2 / SMV

WN_phase2, the total mass of Nitrogen in the chamber is calculated by the formula
WNzphase2 = #-mols Nophase2 x MWN:

WO.phase2, the total mass of Oxygen in chamber is unchanged from First Dilution Evacuation,
WOzphase1

W%N2phase2, the weight percent Nitrogen in the chamber is calculated by the formula
W%Nophase2 = WNjphase2/ (WNzphase2 + WO:phase1)

W%O02phase2, weight percent of Oxygen in the chamber is calculated by the formula
W%O.phase2 = WOzphase2 / (WNzphase2 + WO2phase1)

Phase 3 — Second Dilution Evacuation

Total Oxygen concentration is reduced.

V3, the volume of gas remaining in the chamber after Second Dilution Evacuation is calculated
by the formula
V3 = V x P3/Pstd x Tstd/T3

%Vrmn, the percent of gas remaining in chamber after Second Dilution Evacuation is calculated
by the formula
%Vrmn = V3/VV2 where rmn refers to gas remaining in the chamber

VNzphase3 and VO;phase3 the volume of Nitrogen and Oxygen in the chamber after Second
Dilution Evacuation are calculated by the formulas

VNzphase3 = VNzphase2 x %Vrmn

VOzphase3 = VOzphase2 x %Vrmn

#-mols Nitrogen and oxygen in chamber after Second Dilution Evacuation is calculated by the
formula

#-molNzphase3 = VN2phase3 x SMV

#-molOzphase3 = VO2phase3 x SMV

WN: and WO., the mass Nitrogen and Oxygen remaining in chamber after Second Dilution
Evacuation are calculated by the formulas

WN, = #-molNzphase3 x MWN:-

WO, = #-mol O;phase3 x MWO;

Phase 4 — Humidification Injection

Humidity is added to the chamber to enhance sterilization

The incremental pressure increase PchngH20 is calculated by the formula
PchngHO = P4 - P3

Volume of moisture injected into the chamber is calculated by the formula
V4 = V x Pchng4/Pstd x Tstd/T4
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#-mols H20 injected during Humidification Injection is calculated from formula
#-molH20 = V4 /SMV

Mass of H;O injected is calculated from the formula
WH20 =#-molsH.O x MWH20

Weight percent of Nitrogen, Oxygen and humidification in the chamber is calculated by the
formulas

W%N2 = WN2/(WNz + WO, + WH0)

W%0,; = WO/(WN2 + WO, + WH20)

W%H20 = WHO/(WN. + WO, + WH;0)

MWx, the molecular weight of the balance of gas in the chamber is calculated by the formula
MWx = W%N> x MWN; + W%O: x MWO; + W%H20 x MWH-0

Phase 5 — EtO Injection
Total mass of EtO charged to each chamber is read gravimetrically from tank scales

Wc = tank scale reading
PChng5 = P5 - P4

Total volume of EtO in the chamber calculated by the formula
V5 = V x Pchng5/Pstd x Tstd/T5

Wx, weight % of balance of gas in the chamber is calculated by formula
Wx = (WN2 + WO, + WH0)/ (WN2 + WO, + WH20 + WELO)

W%ELO, weight percent of EtO in the chamber is calculated by formula
W%EtO = WEtO/ (WN2 + WO, + WH20 + WELO)

%EOQv, Percent Volume Fraction EtO in the chamber is calculated by the formula
%EOvV = W%EtO/(W%EtO+({Wx} x MWELO/MWHX))

Phase 6 — First Chamber Evacuation for Testing

The volume of gas remaining in the chamber after completion of the First Chamber Evacuation
for testing is calculated by the formula
V6 = V x P6/Pstd x Tstd/T6

The percent of gas removed from the chamber is calculated by the formula
%gasevac = (1- V6/V5) x 100

Wr-each, the residual mass of EtO remaining in each chamber after the First Chamber
Evacuation for Testing is calculated by the formula
Wr = MWEO x %EQOv x P6 x V

R x T6
Wi, the mass of EtO evacuated from each chamber is calculated by the formula
Wi = We - Wr
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EtO Removal Efficiency

The Control Device Efficiency, %Eff is calculated by the formula
%Eff = (Wi - Wo) x 100
Wi

Wi, the mass of EtO at the inlet of the scrubber is calculated by the formula
Wi = Sum of Wi of all chambers being tested
Wo = C x Vo x MW/SMV/1000000
C is the concentration of EtO in the sample bag as determined by GC analysis
Vo=Qsd x t

Qsd, the scrubber outlet gas flow rate in dscf/m is calculated by the formula
Qsd = 60 x (1—Bws) x vs x A x (Tstd x Ps)/(Ts x Pstd)

Where:
Bws is water vapor in the gas stream proportion by volume
Vs is stack gas velocity (ft/sec) as determined by Method 2 during test sample
run
A is stack cross sectional area (ft?)
Ps is absolute stack pressure
Pstd 29.92 inHg
Ts(avg) average stack temperature (degree R)
Tstd 528 degree R
MW is molecular weight of EtO
t is the duration of sampling (minutes)

Where:

Phase 1 Initial Dilution evacuation:

V is chamber volume in cubic feet

V1 is volume of air in chamber after initial dilution evacuation, (SCF)

P1 is chamber pressure after initial evacuation, (in Hg) from operating data

T1 is chamber temperature after initial evacuation (deg R) deg F from operating data deg F
Pstd is 29.92 in Hg

Tstd is 528 deg R

SMYV is standard molar volume (382.5 SCF and stp)

VNzphase1 is volume of Nitrogen (SCF) after initial dilution evacuation

VOzphase 1 is volume of Oxygen (SCF) after initial dilution evacuation

MWN: is the molecular weight of N2 = 28

MWO:; is the molecular weight of O, = 32

#-molsN: is the total pound mols of Nitrogen remaining | n the chamber after the initial dil. evac.
#-molsO: is the total pound mols of Oxygen remaining in the chamber after the initial dil. evac.
WNzphase1 is mass of Nitrogen in the chamber after phase 1

WO.phase1 is mass of Oxygen in the chamber after phase 1

Phase 2 Nitrogen Injection:
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P2 is the pressure increase in the chamber due to injection of Nitrogen (inHg) from operating
data

Pchng2 is the pressure differential in chamber after injection of Nitrogen (inHg)

T2 is the chamber temperature deg R after injection of Nitrogen from operating data deg F
VN:inject is the volume of Nitrogen injected into the chamber (SCF)

VNzphase2 volume of Nitrogen injected plus volume of nitrogen from initial dilution evacuation
(SCF)

V2 is the total volume of gas in the chamber including Oxygen from phase 1

#-mols N is total pound moles Nitrogen after Nitrogen injection

WNzphase2 is total mass of Nitrogen in the chamber after Nitrogen injection

WO.phase2 same as WO;phase1

W%N_.phase2 is weight percent of Nitrogen after Nitrogen injection

W%Ozphase?2 is weight percent of Oxygen after Nitrogen injection
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Phase 3 _Second Dilution Evacuation

V3 is the volume of gas remaining in the chamber after the second dilution evacuation

P3 is the chamber pressure after the second dilution evacuation (inHg) from operating data
T3 is the chamber temperature deg R after the second dilution evacuation from operating data
deg F

%Vrmn is the percent volume of gas remaining in the chamber after the second dilution
evacuation (SCF)

VNzphase3 is the volume of Nitrogen remaining in the chamber after the second dilution
evacuation (SCF)

VOzphase3 is the volume of Oxygen remaining in the chamber after the second dilution
evacuation (SCF)

#-molN2phase3 is the pound moles Nitrogen remaining in the chamber after the second dil.
evac.

#-molO.phase3 is the pound moles Oxygen remaining in the chamber after the second dil. evac.
WN: is the mass of Nitrogen remaining in the chamber after the second dil. evac.

WO:. is the mass of Oxygen remaining in the chamber after the second dil. evac

Phase 4 Humidification injection

P4 is the chamber pressure due to injection of humidification from operating data

Pchng4 is the incremental increase of chamber pressure due to humidification injection

T4 is the chamber temperature deg R after injection of humidification from operating data deg F
V4 is the volume of humidification (H20) injected into the chamber

#-molH20 is pound mols of H20 injected into the chamber as humidification

WH.O0 is the mass of H2O injected into the chamber as humidification

W%Nzphase4 is the weight percent of Nitrogen after humidification injection

W%O.phase4 is the weight percent of Oxygen after humidification injection

W%H,0 is the weight percent of H2O after humidification

MWix is the molecular weight of the balance of gas in the chamber before EtO injection

Phase 5 EtO injection

WEHLO is the total mass of EtO injected into the chamber as read from a gravimetric scale
P5 is the chamber pressure due to injection of EtO from operating data

Pchng5 is the incremental increase of chamber pressure due to EtO injection

T5 is the chamber temperature due to injection of EtO from operating data

V5 is the volume of EtO charged to the chamber

Wix is the weight percent of the balance of gas in the chamber

W%EtO is the weight percent of EtO in the chamber after EtO injection

%EOQVv is the percent volume fraction of EtO in the chamber

Phase 6 First Chamber Evacuation for Testing

P6 is the chamber pressure after first evacuation

T6 is chamber temperature Deg R after first evacuation from operating data Deg F
V6 is the volume of gas remaining in the chamber after the first evacuation

%gasevac is the percent of gas removed from the chamber during the first evacuation
Wr is the residual mass of EtO remaining in the chamber after the first evacuation
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Wi is the mass of EtO entering the scrubber
Wo is the mass of EtO emitted from the scrubber
% Eff is the EtO removal efficiency of the scrubber
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PCS EtO Removal Efficiency Calculation Spreadsheet

PCS Sterilization Chamber Vent Compliance Test

Run 1 cycle number 10002 8008 8008 8008 10002
chamber number 1 2 3 4 5
description lature units
Chamber | Volume v of 1140 670 405 250 30
dard Molar Volume SMV scf 385.32 385.32 385.32 385.32 385.32
Mol. Wt. EO MWELO #/ #-mol 44.05 44.05 44.05 44.05 44.05
Mol. Wt.H20 MWH20 #/#-mol 18 18 18 18 18
Mol. Wt. N2 MWN2 #/#-mol 28 28 28 28 28
Mol. Wt. 02 MWwWO02 #/4-mo 32 32 32 32 32
dard Temperature Tstd degree R 528 528 528 528 528
dard Pressure Pstd in Hg 29,92 29.92 29.92 25.92 2992
test duration t minutes 30 30 30 30 30
Gas C R psia"fta/mclnR 10.73 10.73 10.73 10.73 10.73
Phase 1. FIRST DILUTION EVACUTION
Chamber pressure after initial vacum P1 in Hg 1.2 1.2 1.2 1.2 1.2
Chamber temperature after initial evac T degree F 116 116 116 116 116
Chamber temperature after initial evac T1 degree R 576 576 576 576 576
Volume air in chamber vi scf 41.91 24.63 14.89 9.19 1.10
Percent N2 in air %N2 % 0.79 0.79 0.79 0.79 0.79
Volume N2 in chamber VN2phasel scf 33.11 19.46 11.76 7.26 0.87
Pound mols N2 in chamber #-molsN2 #-mols 0.0032 0.0019 0.0011 0.0007 0.0001
Total mass N2 in chamber WN2phasel pounds 0.09 0.05 0.03 0.02 0.00
Percent 02 in chamber %02 % 0.21 0.21 0.21 0.21 0.21
Volume of 02 in chamber VO2phasel scf 8.80 5.17 313 1.93 0.23
Pound mols 02 in chamber #-mols02 #-mols 0.0010 0.0006 0.0004 0.0002 0.00003
Mass 02 in chamb WO2phasel pounds 0.03 0.02 0.01 0.01 0.00084
Phase 2. NITROGEN INJECTION
Chamber pressure after N2 injection P2 inHg 4 4 4 4 4
Pressurechange due to N2 injection Pchng2 inHg 28 2.8 2.8 2.8 2.8
Chamber temperature after N2 injection T degree F 115 115 115 115 115
Chamber temperature after N2 injection T2 degree R 575 575 575 575 575
Volume N2 injected into chambber VN2inject scf 97.96 57.58 34.80 21.48 258
Total volume of N2 in the chamber VN2phase2 scf 131.07 77.04 46.57 28.74 345
Total volume of gas in chamber v2 scf 139.88 82.21 49.69 30.67 3.68
Total Pound mals N2 in chamber #-molsN2 #-mole 0.34 0.20 0.12 0.07 0.01
Total mass N2 in chamber WN2phase2 pounds 9.52 5.60 3.38 2.08 0.25
Total mass 02 in chamber WG0O2phase2 pounds 0.032 0.018 0.011 0.007 0.001
Weight percent N2 in chamber W%N2phase2 % 0.914 0.914 0.814 0.914 0.914
‘Weight percent 02 in chamber W%02phase2 % 0.086 0.086 0.086 0.086 0.086
Phase 3. SECOND DILUTION EVACUATION
Chamber pressure after second evac P3 inHg 1.2 1.2 1.2 1.2 1.2
Chamber temperature after second evac T degree F 120.0 120.0 120.0 120.0 120.0
Chamber temperature after second evac T3 degree R 580.0 580.0 580.0 580.0 580.0
Volume of gas in chamber after 2nd evac v3 scf 41.62 24.46 14.79 9.13 1.10
Percent volume reduction of gas in chamber %Vrmn % 30% 30% 30% 30% 30%
Volume of N2 in chamber after 2nd evac VN2ghase3 scf 39.00 22.92 13.86 8.55 1.03
Volume of 02 in chamber after 2nd evac VO2phase3 scf 2.62 154 0.93 0.57 0.07
Pound moles of N2 remaining in chamber after 2nd evac N2#-mol #-mols 0.101 0.059 0.036 0.022 0.003
Pound moles of 02 remaining in chamber after 2nd evac O2it-mol #-mols 0.007 0.004 0.002 0.001 0.000
Mass of N2 in chamber after 2nd evac WN2 pounds 2.83 1.67 1.01 0.62 0.07
Mass 02 in chamber after 2nd evac wo2 pounds 0.22 0.13 0.08 0.05 0.01
Phase 4. HUMIFICATION INJECTION
Chamber pressure after humidity inject P4 inHg 1.8 238 28 2.8 2.8
Chamber pressure change from humification Pchngd inHg 0.6 1.6 1.6 1.6 1.6
Chamber Temperature after humidity inject T degree F 120 120 120 120 120
Chamb ure after | ity inject T4 degree R 580 580 580 580 580
Volume of H20 vapor injected into chamber v4 scf 20.81 32.62 19.72 1217 1.46
Pound moles of H20 injedcted H20#-mol #-mols 0.05 0.08 0.05 0.03 0.00
Mass H20 injected into chamber WH20 pounds 0.97 1.52 0.92 0.57 0.07
Weight percent N2 in chamber W%N2 % 0.704 0.502 0.502 0.502 0.502
Weight percent 02 in chamber W%02 % 0.054 0.039 0.039 0.039 0.039
Weight percent H20 in chamber W%H20 % 0.242 0.459 0.459 0.459 0.459
Molecular weight of bal of gas mi: in chamb MWx # / #-mol 25.800 23.561 23.561 23.561 23.561
Phase 5. ETO INJIECTION
Total mass EtO charged to each chamber WEtO-each pounds 61 26 14 9.5 1.5
Chamber pressure after EtO injection Ps inHg 154 15.4 15.4 15.4 15.4
Chamber pressure change from EtO injection Pchngs inHg 13.6 12.6 126 12.6 12.6
Chamber Temperature after EtO injection T degree F 120 120 120 120 120
Chamber Temperature after £tO injection T5 degree R 580 580 580 580 580
Total volume gas in chamber V5 scf 519.09 283.06 171.47 106.19 13.54
Weight percent balance of gas in chamber Wx % 0.06 0.11 0.13 0.12 0.09
Weight percent E10 in chamber WH%ELO % 0.94 0.89 0.87 0.88 0.91
Percent volume fraction EQ in chamber S%HEOV % 0.90 0.81 0.79 0.80 0.84
Phase 6. CHAMBER FIRST EVACUATION FOR TESTING
Chamber pressure after first evac P& inHg 1.5 1.5 1.5 1.5 15
Chamber Temperature after first evac T degree F 120 120 120 120 120
Chamber Temperature after first evac T6 degree R 580 580 580 580 580
Volume of gas remaining in chamber after 1st evac Ve scf 62.78 36.90 22.30 13.77 1.65
Percent chamber gas evacuated % 88% 87% 87% 87% 88%
Residual Mass EtO in the chamber wr pounds 10.88 5.74 3.39 213 0.27
Mass of EtO d from each chamb. Wi pounds 50.12 20.26 10.61 7.37 1.23
ETO REMOVAL EFFICIENCY
Mass of EtO at scrubber inlet wi pounds 89.58
Concentration of EtO in outlet sample C ppmv 100
Scrubber outlet flow rate Qsd dscf/m 2211
Mass of EtO exiting scrubber Wo pounds 0.76
Control Device Efficiency % Eff % 99.15%
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APPENDIX B

EXAMPLE FIELD DATA SHEETS AND VOLUMETRIC FLOW RATE
CALCULATIONS
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UALITY SERVICES

EPA Method 2C Field Data Sheet - Preliminary Flow Sheet

Velocity

Pressure Stack
. ] Point - Temp (°F)
Site Location: Sample ("w.c.)

Client: Sample Traverse

)
o
=1

Source: Sample

Test Location: Stack

Duct Diameter:

Test Number:

Test Time:

Test Date:

Testers:

D o|w|m(>]|>]>]|>
SN FAN D U B N POV T O

Pitot Number:

Pitot Coefficient: 0.99

Ambient Temperature:

Wet Bulb Temp:

Barometric Pressure:

Duct Static Pressure:

Pitot Leak Checks: Pre Post

Pitot (+), pass @ in H,O: |[] @ 0@

Pitot (-), pass @ in H,0:  |[] @ 1@

Pitot visual inspection: ] Pass |1 Pass

Comments:

Montrose Air Quality Services, LLC
2 New Pasture Road, Unit 5 « Newburyport, MA 01950 « T: (978) 499-9300 - F: (978) 499-9303

Www.montrose-env.com
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ATR QUALITY SERV
EPA Method 2C Field Data Sheet - Minute Flow Data

Client: Sample Minute I:’r‘:;lgsctlxtrye StacI: Minute I;Ir‘::::rye Stacl:

Site Location: Sample ("w.c.) Temp (°F) ("w.c.) Temp (°F)
Source: Sample 1 31
Test Location: Stack 2 32
Duct Diameter: 3 33
Test Number: 4 34
Test Time: 5 35
Test Date: 6 36
Testers: 7 37
Pitot Number: 8 38
Pitot Coefficient: 0.99 9 39
Ambient Temperature: 10 40
Wet Bulb Temp: 11 41
Barometric Pressure: 12 42
Duct Static Pressure: 13 43
14 44
15 45
16 46
Pitot Leak Checks: Pre Post 17 47
Pitot (+), pass @ in H,0: |[[] @ 0@ 18 48
Pitot (-), pass @in H0: |[[] @ 0@ 19 49
Pitot visual inspection: [] Pass |[] Pass 20 50
21 51
Comments: 22 52
23 53
24 54
25 55
26 56
27 57
28 58
29 59
30 60

Montrose Air Quality Services, LLC
2 New Pasture Road, Unit 5 « Newburyport, MA 01950 « T: (878) 499-9300 « F: (978) 499-9303

www.montrose-env.com

Document No. NE013AS-022211-PP-505R1 Page 46 of 80 .
Document Date: 1/9/23





Document No. NEO13AS

Document Date: 1/9/23

Volumetric Flow Calculations

Faclility/Site: Sample Date:
Source: Sample Start Time:
Run No.: p Stop Time:
Minute Deita P {"H,0) SQ Root Delta P Stack Temp (F)
1 0.19 0.44 116
0.20 0.45 119
3 0.20 0.45 120
4 0.20 0.45 121
5 0.22 0.47 123
[ 0.23 0.48 124
7 0.21 0.46 126
8 0.21 0.46 128
9 0.23 0.48 130
10 0.24 0.49 134
11 0.24 0.48 138
12 0.28 0.53 141
13 0.30 0.55 141
14 0.30 0.55 141
15 0.24 0.48 142
16 0.23 0.48 138
17 0.20 0.45 132
18 0.19 0.44 128
19 0.16 0.40 127
20 0.10 0.32 124
21 0.13 0.36 120
22 0.13 0.36 121
23 0.14 0.37 125
24 0.16 0.40 126
25 0.16 0.40 128
26 0.17 0.41 129
27 0.20 0.45 132
28 0.23 0.48 134
29 0.25 0.50 136
30 0.27 0.52 139
31 0.27 0.52 145
32 0.24 0.49 146
33 0.24 0.48 145
34 0.25 0.50 143
35 0.25 0.50 139
36 0.27 0.52 134
37 0.28 0.53 130
38 0.26 0.51 128
39 0.23 0.48 125
40 0.24 0.48 122
41 0.10 0.32 124
42 0.13 0.36 120
43 0.13 0.36 121
44 0.14 0.37 125
45 0.16 0.40 126
46 0.16 0.40 128
47 0.17 0.41 129
48 0.20 0.45 132
49 0.23 0.48 134
50 0.25 0.50 136
51 0.27 0.52 139
52 0.27 0.52 145
53 0.24 0.48 146
54 0.24 0.49 145
55 0.25 0.50 143
56 0.25 0.50 138
57 0.27 0.52 134
58 0.28 0.53 130
59 0.26 0.51 128
60 0.23 0.48 128
Average 0.22 0.46 131.5
Average Delta P, ("H,0) 0.22 G 0.82]
Average Stack Temp, (F) 131.5 vV, 32.06|fps
B, (fractional water) 0.014 33,835|dscfh
Pran ("Hg) 30.50 34,330|scth
P, {"H,0) -0.85 Q, 572|scfm
CO;, (%ua) nia 564|dscfm
0y, (%yq) nia 630]actm
CO, (%) nia
N, (%,a) n/a T, = Temp Stack + 460
Stack Dia (ft) 0.65 Py = P/13.6 + Ppar
L, () nla My = .44 CO, +.32 0, + 28 CO +28 N,
W, (ft) nia M, = My(1-B,+18(Bye)
A, (fE) 0.328 G = Sqrt(T/PJMY
C,_{pitot coefficient) 0.99 V, = 85.8(C,)(G)(Avg. Sqrt Delta P)
M, (g/male) 29.00 A = either D*2(Pi)/4 or (L)(W)
-J@?EB‘P-GOGR‘. B8 | pooo 47 QB TPaPYT, abe)
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APPENDIX C

EXAMPLE PROCESS DATA SHEETS

@y MONTROUSE

AERGUALTYY  SERVIOES
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PCS Control No.,

Product No.

By

BI Batch

Date In EPC

Date Out EPC

STERILIZATION

PROPRIETARY

RECORD Confidential Subject to

Batch No./P0O/
Lot

Work Product Privilege

Received Quantity Verified

EPC

Sterilizer Per

Received Condition Verified

Date

BI Placed By

Date

Time In EPC

By

Time Out EPC

By

Volatilizer Steam Pregsure

Water Circulating
Paperwork complete;

Load Started By

Sterilization Record,

Aeration Room #

Date in Aeration

Sterilizer No, Date Time Door Closed
Separator Tank H20 Level Temperature °F <60 min.trangfer time
Recorder Chart:In Place __ Stamped & Completed Cycle Confirm and Start _ _
LED/LITES: Sensidynes Process Alarm Damas Air
Chilled Water AC Power N, Steam Chart Recorder
A. Drum No. A. Drum No.
~{B. Drum Wt. Start 1b. B. Drum Wt. Start 1b.
C. Drum Wt. End 1b. C. Drum Wt. End 1b.
D. Gas Weight 1b. D. Gas Weight ib.
E. Fill Date War.Date E. Fill Date War.Date
Total Weight (W + W) 1b.
ETO Drum: Grounded Valve Open

Supply Steam Pressure

Jacket Water Pressure

EPC Log

Unloaded By

Date Out Aeration

Supervised By

~ OMMENTS:

Time By
Time By
Approved By (QC)
EFFECTIVE
SEP LN AT [rev. Yo 09/17
PCS, Inc.
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pPCs Control No.

' PROFESSIONAL CONTRACT STERILIZATION, INC.

PROPRIETARY

Confidential Subject to
Work Product Privilege

CYCLE CHECKLIST

Sponscr Name

Cycle No. 08008 Spongor Batch Number
A. Preconditioning Cycle Specification Value/Range Acc/Init
Chamber Temperature 38 - 50¢°cC
Chamber Humidity 55 75% RH
Ilwell Time 12 Hours Minimum
B. ETO Sterilization Cycle Specification Value/Range Acc/Init
1. Ethylene Oxide Gas 100% Vendor certified.
2. Chamber Temperature of 125 + 5°F
During Exposure
3. Initial Vacuum 1.2 +/- 0.5"HgA
4. Nitrogen Dilution 4.0 +/- 1.0"HgA
5. 2nd Vacuum 1.2 +/  0.5"HgA
6. Relative humidity 2.8 +/- 0.5"HgA
7. Humidity Dwell Time 60 +15/-0 minutes
8. Ethylene Oxide Gassing 13.7 +/- 0.5"HgA
9. Exposure Time 124 +30, -0 minutes
10. 1st Post Vacuum 1.5 +/- 0.5"HgA
1° 1st Nitrogen Inbleed 8.5 +/- 1.0"HgA
1. _ 2nd Post Vacuum 1.5 +/- 0.5"HgA
13. 2nd Nitrogen Inbleed 8.5 +/- 1.0"HgA
14. 3rd Post Vacuum 1.5 +/- 0.5"HgA
15, 1lst Air Inbleed 8.5 +/- 1.0"HgA )
16. 4th Post Vacuum 1.5 +/- 0.S"HgA

17. 2nd Air Inbleed

18. Cycle Complete

19. Post Cycle Exhaustion
All evacuations,

No. of Make-Ups

To Atmospheric
Return to ambient pressure
~ 30 minutes

inbleeds, steam & ETO charges will be < 4.0"HgA/minute

Vessel No.

C. Aeration Chamber

1. Chamber Temperature

2. Time

Applicable Ieviation

Value/Range Acc/Init
43 - B5oC

: 12 hours Minimum

Report No.

Final Review

Date:

Document No. NEO13AS-022211-PP-505R1

Document Date: 1/9/23

Form #MF-03-501xF
Rev. 1 2/09
PCS, Inc.
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PROFESSIONAL CONTRACT STERILIZATION,

PCS Control No.

INC.
LOAD RELEASE CHECKLIOT

Sponsor Name

Cycle No. 10002 Sponsor Batch Number
A. Preconditioning Cycle Specification Value/Range Acc/Init
Chamber Temperature 38-50°C
Chamber Humidity 55-75% RH
Dwell Time 24 hours minimum
B. ETO Sterilization Cycle Specification vValue/Range Acc/Init
~740 +/- 65mg/l, 60" DEC Humidity, 9 Hour Exposure
1. Ethylene Oxide Gas 100% Vendor certified.
2. Chamber Temperature of 135 + 5°F
buring Exposure
3. Initial Vacuum 1.2 +/- 0.5"HgA
4. Nitrogen Dilution 4.0 +/- 0.5"HgA
5. 2nd Vacuum 1.2 +/- 0.S"HgA
6. Relative humidity 1.8 +/- 0.7"HgA
7. Dynamic Humidity Dwell 60 +15, -0 minutes
8. Ethylene Oxide Gassing 15.4 +/- 0.5"HgA
9. Exposure Dwell 540 +30,-0 minutes
10. 1st Post Vacuum 1.2 +/- 0.5"HgA
11. 1st Nitrogen Inbleed 8.5 +/- 1.0"HgA
12. 2nd Post Vacuum 1.2 +/- 0.5"HgA
13. 2nd Nitrogen Inbleed 8.5 +/- 1.0"HgA
14. 3rd Post Vacuum 1.2 +/- 0.5"HgA
15. 3rd Air Inbleed 8.5 +/- 1.0"HgA
16. 4th Post Vacuum 1.2 +/~ D.5"HgGA
17. 4th Air Inbleed To atmospheric
18. Cycle Completion Return to ambient pressure
19. Post Cycle Exhaustion ~ 30 minutes
All evacuations, charges, inbleeds will be 4"HgA/minute or less.
No. of Make-Ups Vessel No.
C. Aeration Chamber value/Range Acc/Init
1. Chamber Temperature 43-55°C

Applicable Deviation

Final Review

2. Time

4 days mininum

Document No. NEO13AS-022211-PP-505R1

Document Date: 1/9/23

Report No.
Date:
Form #MF-03-501bbF
= ) Rev. 0 4/11
EFFECTIVE PCS, Inc.
APR 15 2011 @@ PY
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ETO CYCLE ACCOUNTARILITY LOG

l ASSIGNED BY/DATE SPONSOR CONTROLS #
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ETO CYCLE ACCOUNTABILITY LOG

(L } ASSIGNED BY/DATE SPONSOR CONTROLS # ETO CYCLE LOG

Form #3-03-007cCF
N ey e iy Rev., O 9/97
RETETETINEC 2 2 1997 PCS, Inc.
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Professional Contract Sterilization — Taunton, MA
2023 Ethylene Oxide Emissions Compliance — Test Plan

APPENDIX D

ANGUIL OPERATING PROCEDURES AND EXAMPLE
THERMOCOUPLE CALIBRATION RECORDS
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SECTION Il - SPECIFICATIONS FOR
ANGUIL CATALYTIC OXIDIZER

One (1) Anguil Catalytic Oxidizer Model 100 shall process up to 10,000 SCFM of VOC
laden air, providing 99+% destruction efficlency.

During system operation, VOC laden air shall be exhausted from the process Into the
collection plenum. The collection plenum shall be where all external duct connectlons
enter the oxidizer system. The VOC laden alr stream shall be drawn from the collection
plenum into the primary heat exchanger where it shall be preheated. The VOC laden
air shall then move into the burnerfreactor section and shall be heated to the preset
‘catalyst inlet temperature. When the VOC laden air passes through the catalyst an
exothermic reaction shall take place. The hot purified air shall then pass through the
opposite side of the heat exchanger where It shall preheat the incoming air. The purified
air shall then finally be exhausted by the fan, to atmosphere.

The equipment shall be assembled, factory pre-wired and supplied per the following
specifications:

A} COLLECTION PLENUM:

A collection plenum shall be provided to combine all exhaust inputs into a single
location. The plenum houses filters {o protect the fan, primary heat exchanger
and pressure trangducer. The collection plenum will be shipped loose for
mounting remotely. The pressure transducer shall be used to monitor the static
pressure within the plenum. The transducer signal shall be used to control the
airflow such that the plenum remains at a constant negative pressure, This control
loop shall provide an interface between the oxidizer and the process so that the
process air flow shall not be affected. ﬁ

B] SYSTEM FAN:
The system fan shall be a high performance, industrial grade fan. The fan shall
be powered by a 100 HP 460V/60HZ/3PH TEFC, high efficiency motor. The
motor will be controlled by Varlable Frequency Drive (VFD) controller.

C) BURNER/GAS TRAIN;
The gas train shall be fabricated to IRI specifications. The gas burner package
shall be pre-piped, pre-wired and shall have a maximum firing rate of 4.0
MMBTU/hour with a 40:1 turndown capability. The burner shall be a natural gas
type with an integral combustion air fan. The combustion fan shall utilize process
air, when possible, instead of fresh air to keep the overall system size and
operating cost to a minimum.

Quote 2037 Rav. k March 8, 1994
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The burner shall ba mounted in the horizontal plane to allow the flame to fire in
the direction of airflow. Uniform temperature entering the catalyst shall be
achieved by proper air distribution over the burner and mixing plates located
downstream of the burner.

The burner shall be selectad to bring the reactor up to catalyst ready temperature
with ambient air during start-up. The burner shall have the capacity to maintain
system operating temperatures during VOC free, full air flow conditions. The
expected system heat-up time shall be approximately 30 minutes from a cold
start.

D} REACTOR:

The catalytic oxidizer reactor interior shall be constructed of 12 gauge 300 serles
stainless steel. The exterlor shell shall be constructed of 14 gauge hot rolled
steel with two coats of UV resistant polyurethane paint. High density insulating
board shall be placed between the inner and outer shells to maintain externat skin
temperature at safe levels. A door allowing access to the reactor shall be
supplied for ease of servicing and inspection of the catalyst and the interlor of the
reactor. Temperature sensors shall be located before, mid-bed and after the
catalyst bed for proper control of temperature within the reactor.

E] CATALYST:
The catalyst shall conform to the following specifications {0 achieve the required
99+% non methane hydrocarbon (NMHC) destruction efficiency. If a higher
efficlency is required, additional catalyst can be incorporated into the system for
an additional charge.

Catalyst Brand, Type Carus-Pelletized
Gas Hourly Space Velocity 10,000 hrs™
Volume of Catalyst 60 ft°

Minimum Catalyst Inlet Temperature 260°F

The catalyst has been engineered and guaranteed to provide 992.8% ETO
destruction at 35-100 ppmv and 99.5% at 0-1800 ppmv; or to 1 ppmv discharge,
which Is ever less stringent, this is based upon a flow of 10,000 scfm at 260°F
inlet.

The catalyst shall be positioned to maintain uniform alrflow and temperature
throughout the catalyst bed,

Quiote 2037 Rev. F March 8, 1994
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EQUIPMENT RECOMMENDATION:

After thorough evaluation of the above application data, we have determined
that catalytic oxidation technology is best suited for your needs, Anguil offers
several types of catalysts to meet specific operating conditions. Each catalyst
type features unique properties that allows us to service a wide range of
applications. Al Anguil catalysts have undergone extensive technical
development and field testing. Based on the air flow volume, the amount and
type of VOC, and desired destruction efficiancy, we have selected the
optimum catalyst to meet your nceds. We recommend the Anguil Mode! 100
forced induced catalytic oxidizer system. (Please refer to SECTION 11 for
pricing and equipment specifications).

Within the recommended system, the catalyst converts VOCs into carbon
dioxide, water vapor and {hermal energy. The thermal encrgy is reclaimed
by utilizing a primary heat exchanger which reduces the systems operating
costs. The benefit of a catalytic oxidirer is that the catalyst accelerates the
oxidation process and allows for combustion at substantially lower
temperatures.  Lower operating temperatures translates to lower operating
costs, The lower temperature also allows for less expensive materials of
construction thereby reducing equipment costs. A further benefit is reduced
maintenance and longer equipment life due to less thermal expansion and
contraction during oxidizer start-up and cool-down, Catalytic oxidizers have
been proven to be one of the most cost effective means for achieving high
destruction efficiency of VOCs in thousands of applications world wide.
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Professional Contract Sterilization — Taunton, MA
2023 Ethylene Oxide Emissions Compliance — Test Plan

APPENDIX E

SITE-SPECIFIC SAFETY PLAN

@ MONTROSE

ATR QUALIYY SERVIQLS
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SITE SAFETY PLAN BOOKLET

Project: NE013AS-022211

Customer: PCS. Inc.

Location: Taunton, MA

Units: Damas Scrubber. Anguil Catox.

Client Project Manager: Anthony Stratton

Revision Date: January 21, 2022
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Site Safety Plan and JHA Purpose and Instructions

Purpose

Employee safety is the top priority of Montrose Environmental Group. All employees must be
trained to assess and mitigate hazards. The District Manager and Project Manager are
responsible to ensure all hazards have been properly identified and managed. All employees
have Stop Work Authority in all situations where an employee feels they or their co-worker
cannot perform a job safely or if there is a task for which they have not been adequately trained.

The Site Safety Plan (SSP) has been developed to help assist Montrose test crews with
identifying physical and health hazards and determining how the hazards will be managed.
Additionally, the SSP will help each crew manage the safety of the employees by providing
emergency procedures and information. The booklet contains a several safety forms that may
be required in the field.

Instructions
The SSP consists of the following:

1. A Pre-Mobilization Test Plan — To be completed in it's entirety by the client project Manager
prior to the test.

2. A Job Hazard Analysis is a standardized, two-page, fillable form that is used to evaluated the
task/site’s particular hazards and controls. The form also includes a daily toolbox topic and
daily hazard review with sign off by the team. The client Project Manager is responsible to
complete the JHA form through section 8. Upon arrival at the test site, the team will review the
form for accuracy, making any corrections required and complete the remainder of the JHA.
Section 9 will require at least three tasks, hazards and controls be identified for the project.
Each team member has the option to discuss making changes or adding to the JHA and must
sign on the Job Hazard Analysis form in agreement and sign in Section 10. The JHA is to be
modified when conditions change. A toolbox meeting with a daily topic in addition to a review of
the hazard analysis is required daily for the duration of the test. An additional sheet of paper
with the toolbox topic and signatures can be added to the SSP packet.

3. Hazard Control Matrix - contains useful information on both engineering and
administrative controls that a crew can use to reduce or eliminate the hazards they have
observed plus applicable PPE that may be required.

4. Emergency Action Plan - The Job Supervisor/ Client Project Manager (CPM) will complete
the Emergency Action Plan form and ensure that all employees are familiar with the facility
emergency and evacuation procedures, assembly/ rally points, alert systems, and signals prior
to work commencing. In the event of an emergency situation/ evacuation, the Job Supervisor/
CPM will maintain a roster and be responsible for accounting for all employees. The Job
Supervisor/ CPM will ensure that this Emergency Action Plan Form is completed,
communicated to all employees, signed, and posted.

5. Additional Forms, as applicable
a. Aerial Lift Inspection Form
b. Heat Stress Prevention Form Based on Heat Index
c. Extended Hours Form
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Site Safety Plan and JHA Purpose and Instructions

The SSP is a living document. The Project Manager should continually update their SSPs as
new information and conditions change or if new hazards are presented.

Each completed SSP should be maintained with the Test Plan in the office for a period of 3
years. There will be an audit process developed for the Site Safety Plans.
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PRE-MOBILIZATION TEST INFORMATION

PROJECT NAME/LOCATION: _PSC. Inc., Taunton, MA PROJECT #: NEO13AS-022211

TEST DATE: Jan. 16-19, 2023 (proposed) PROJECT MANAGER: Anthony Stratton

TEST SCOPE: Ethylene Oxide ppm and Ib/hr - Damas scrubber; Ethylene Oxide ppm - Anguil Catalytic Oxidizer

SITE CONTACT: Name: Gary Cranston Contact Phone: _508-822-5524
Source Type: New Source: X Revisit: Pri#/Date/Tech:
Coal Fired Electric Utility: Ethanol Plant: Chemical Mfg. of
Cement/Lime Kiln Plant: Specialty Mfg. of: Other: Sterilization

Anticipated Effluent Composition — check all that apply and fill in expected concentration in ppm/%

L] L] [] L] |

CO NOx SO2 VOC other

If other, explain: Ethylene oxide

Flammable: X Toxic: X Corrosive: Dust:

Engineering Controls to be Implemented:
It is hoped that sampling ports are under negative pressure. Montrose will consult with client as to proper protective clothing (i.e. Tyvek

or other)

Additional Safety Equipment Required:

Personal gas monitors: __

Respiratory Protection:

Half Face_ FullFaceX _ HEPAFilters___ Supplied Air. _____ (Safety Dept. Approval)

Approximate Flue Gas Temperatures, (F)

1 L] [ u

below 210 210 to 450 450 to 950 above 950 other
if other, explain:

Approximate Duct Pressure, (iwg):

L] ] [ [

below -3 -3t0+3 +3 to +7 above +7 other

If other, explain:

001AS-SAFETY-FM-1
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PRE-MOBILIZATION TEST INFORMATION

Sampling Location: Stack Port X Duct Port
Approximate Sampling Platform Height, (ft)

] ] ] O
below 6 6 to 50 50 to 100 above 100 other

If other, explain:

Access and Protection:

Elevators: Ladders: X Aerial Lift: Scaffold: Equipment Hoist:
Guardrails: Toe plate: Engineered Tie Off Points: Heat Shield:
Other:

Describe how equipment will be mobilized to the sampling location:
Equipment will be lifted to tets location via rope.

Additional Information:

Project manager will conduct preliminary site inspection weeks prior to testing to evaluate test location access, proper PPE, etc.

Effluent Chemical Regulatory Limits

Chemical |CalOosHAPEL' [CAIOSHA | yiosyReL | €31 OSHA | py 4y
Gas Name Formula (ppm) STEL TWA® (ppm) Ceiling (ppm)
(ppm) (ppm)

Carbon Monoxide CcO 25 200 35 200 1,200
Nitric Oxide NOy 25 ND5 25 ND 100
Sulfur Dioxide SO, 2 5 2 ND 100
Hydrogen Chloride HCI 0.3 2 ND 2 50
Hydrogen Sulfide H2S 10 15 10 (10 min.)¢ 50 100

California Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) based on an 8-hour shift;
2: Cal OSHA Short-term Exposure Limit (STEL) based on a 15-minute period;
3: National Institute for Occupational Safety and Health (NIOSH) Recommended Exposure Limit (REL) Time-weighted Average (TWA) based
on an 8-hour shift;
4: Immediately Dangerous to Life or Health (IDLH);
5: Not Defined (ND);
C: Ceiling Limit - Maximum allowable human exposure limit for an airborne or gaseous substance, which is not fo be exceeded, even
momentarily.

Prepared by: Anthony Stratton Date: 12/9/2022

Reviewed by: Date:

001AS-SAFETY-FM-1
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1. [Client PCS, inc. Contact Name Gary Cranston - 508-822-5524 Date |12-922

Facility Taunton, MA SSP Writer Anthony Stratton PM A. Stratton

Client Rep | Howard Humphreys - 508-868-4256

Job Preparation
[ Job Site Walk Through Completed
[] safe Work Permit Received from Client

] site Specific Training Complete

All hazards and mitigation steps must be documented.

If this JHA does not cover all the hazards identified,
use Section 9 to document that information.

If the heat index is expected to be above 91°, fill out the Heat Stress Prevention Form.

2. |Facility Information/Emergency Preparedness

If non-emergency medical attention is needed, call: AXIOM #: 877-502-9466.
Plant Emergency # Certified First Aid Person:

EMS Location

Severe Weather Shelter Location

Evacuation Routes

Eye Wash & Safety Shower Location

Operational: [JYes []No

Rally Point

Source Information: (list type):

Stack Gas Temp. (°F)

Stack Gas Press. ("H,0)

Stack Gas Components:

Stack Gas Inhalation Potential? Clves ONo i yes, see List of Hazard Chemicals.
3. |Error Risk
[ Time Pressure ] Remote Work Location 1 > 12 hr shift ] Working > 8 consecutive days

O Lack of procedures
O Monotonous Activity

O] Extreme temps, wind >30mph
O First day back after time off

[1 Personal iliness/fatigue ] Vague work guidance
1 Multiple job locations

1 other:

Hazard Controls
[1 Dust Mask
[ Hot Gloves

4. |Physical Hazards
Dust Hazards
Thermal Burn
Electrical Hazards

[ Goggles

] Heat Shields
[ Connections Protected from Elements
CIxp Rating Requirement

[ other:

[ Other Protective Clothing:
[] External GFCI
[ Intrinsically Safe Requirement

[ other:

Inadequate Lighting [ Install Temporary Lighting []Headlamps

Slip and Trip [ Housekeeping [ Barricade Area [ Other:

Hand Protection [CIcut Resistant Gloves [ Pinch Pts. ] General 1 Electrical
1 Other:

[ Impact Resistant

Potential Hazards for Consideration
Secondary Permits [ Hot Work

Working from Heights O Falling objects
See also Sect. 7

See also Sect. 8

1 Confined Space

[[1 Scaffold inspection

| Cariridges or supplied air available

I Fall protection
[ Ladder inspection

Electrical [ Exposed wire/connector O Verify equipment grounding
Lifting O Craneliftplan [ Rigging inspection [] Tag lines used [ Hoists in place
Respiratory 1 Unexpected exposure [ chemical [ Dust (combustible)

] Excavation
O Drop zone protection
[ Barricades for equipment

[ Gas detection equipment

[ piatform load ratings
[ Arc Flash

[ PEL provided

5. |Required PPE I Hard Hats [ Safety Glasses []Safety Toe Shoe/Boot
O Hi-vis Vests O Harness/Lanyard* [ Goggles [ Personal Monitor Type:
[ Metatarsal Guards [ Hot Gloves [ Face Shield [ Respirator Type:
CINomex/FRC [ Other PPE:

[ Hearing Protection [“]Safety Spotter

Document No. NE013AS-022211-PP-505R1
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Additional Work Place Hazards

6. |Critical Procedures — check all that apply — *indicates additional form must be completed or collected from client
[ Heat Stress Prevention* [ confined Space* [ Aerial Work Platform* ] Roof Work ] Scaffold
] Cold Weather Work [ Hazardous Energy Control* ] Exposure Monitoring [ Other:

7. |Working From Heights

Fall Protection D Fixed Guardrails/Toe boards  [] Fall Prevention PPE Warning Line System
Falling Objects Protection i[O Barricading [ Netting [ House Keeping [ Tethered Tools - [] Catch Blanket or Tarp

Fall Hazard Communication i [1 Adjacent/Overhead Workers O Contractor Contact [ Client Contact

8. |Other Considerations

Environmental Hazards - Weather Forecast .
[1 Heat/Cold CLightning [ Rain ] Snow [ lce O Tornado  [] wind Speed
Steps for Mitigation:

Electrical Safety Planning
Plant Hook up: 1110V 1 220240v O 4sov [ Generator [ Hard wired into panel
Electrical Classified Area: [1Yes [JNo Trailer Grounded: [Yes [JNo Plug Type
Electrical Hook Up Responsibility: '

List of Hazardous Chemicals Other Chemicals:
O Acetone ] Nitric Acid [ Hydrogen Peroxide [ Compressed Gases
O Hexane [ suifuric Acid [ sopropyl Alcohol ] Flammable Gas
O Toluene (I Hydrochloric Acid O Liquid Nitrogen ] Non-Flammable Gas
O H2s [ carbon Monoxide
Steps for Mitigation:

Wildlife/Fauna in Area
[J Poison tvy  []Poison Oak Cinsects: Owildiife:

Personnel w/ known allergies to bees stings or other allergens? [1Yes CIno

9. |Observed Hazards and Mitigation Steps

Task Potential Hazard(s) Steps for Mitigation
. 1 1
2 2
3 3
. 1 1
2 2
‘ 3 3
. 1 1
2 2
3 3
. 1 1
2 2
3 3
Document No. NE013AS-022211-PP-505R1 Page 73 of 80 001AS-SAFETY-FM-6
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Job Hazard Analysis

30f3

JHA REVIEW: Crew Names & Signatures

Printed Name

Signature

Date

Printed Name

Signature

Date

Daily JHA Meeting & Review

Items to review:
e Change in conditions

o New workers or contractors

Initialing demonstrates that site conditions and hazards have not changed from the original SSP. If changes did occur, make the
necessary updates to this JHA and add notes as applicable in Section 9.

e Extended work hours

o Daily Safety Topic

e Occurrence of near misses or injuries

Day

Discussion Topic

Initials

W0 N | ;v | W N

-
o

-
-
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Page 10f2
EMERGENCY ACTION PLAN FORM

The Job Supervisor/ Client Project Manager (CPM) will ensure that all employees are familiar with the facility emergency and evacuation
procedures, assembly/ rally points, alert systems, and signals prior to work commencing. In the event of an emergency situation/
evacuation, the Job Supervisor/ CPM will maintain a roster and be responsible for accounting for all employees. The Job Supervisor/
CPM will ensure that this Emergency Action Plan Form is completed, communicated to all employees, and posted.

*Ylou must follow the client’s emergency action plan first, and notify your Supervisor immediately.
«If incident is life threatening, CALL 911 IMMEDIATELLY
«If non-emergency medical attention is needed, call AXIOM Medical number: 877-502-9466.

1 |MEG Job Supervisor/ CPM's Name:

2 |MEG Job Supervisor/ CPM's Telephone Number:

3 |MEG Job Safety Supervisor (if applicable):

4 |MEG Job Safety Supervisor's Telephone Number:

5 |Plant's Emergency Telephone Number:

6 |Local Hospital/ Clinic Telephone Number:

7 |Emergency Ops Radio Channel:

8 |Plant's #1 Contact Person's Name:

9 |Plant's #1 Contact Person's Telephone Number:

10 |Plant's #2 Contact Person's Name:

11 |Plant's #2 Contact Person's Telephone Number:

12 |Designated Assembly Point Location:

13 |Evacuation Routes:

14 |Severe Weather Shelter Location:

15 |Eye Wash and Safety Shower Location:

16 |The First Aid Kit is Located:

17 |The Fire Extinguisher is Located:

AQS-FRMVRecpment No. NE013AS-022211-PP-505R 1 Page 75 of 80
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EMERGENCY EVACUATION AND ASSEMBLY MAP
1 |Facility Name:
2 |Facility Alarm (Circle): YES or NO
FIRE: ;
CHEMICAL/ GAS: ;
Alarm Tones: SHELTER-IN-PLACE: ;
EVACUATE: ;
3 OTHER: ;
4 |Designated Shelter(s) Description:
5 |Designated Assembly Point(s) Description:
N
w ¢> E
S

Draw the evacuation and assembly map here

EMERGENCY ACTION PLAN FORM AND EVACUATION ASSEMBLY MAP REVIEW: Crew Names and Signatures

Printed Name: Signature:

Date:

Printed Name:

Signature:

Date:
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Daily Aerial Lift Inspection Form

All checks must be completed prior to each work shift, before operation of the aerial lift. This checklist must be used at
the beginning of each shift or following 6 to 8 hours of use.

Aerial Lift Model #: Serial Number:

Make: Rented or Owned:

e Check “Yes’ if an item is adequate, operational, and safe.
¢ Check “No” to indicate that a repair or other corrective action is required prior to use.
e Check “N/A” to indicate “Not Applicable.”

Items to be Inspected Yes No N/A

1. All aerial lift components are in working condition (i.e. no loose or missing parts, torn or loose 0 0 0
hoses, etc.) — if something can be easily loosened by hand then it is not sufficient.

2. Hydraulic fluid level is sufficient, with the platform fully lowered O 0 0

3. Hydraulic system pressure (see manufacturer specs) is acceptable.
If the pressure is low, determine cause and repair in accordance with accepted procedures
as outlined in service manual.

4. Tires and wheel lug nuts (for tightness)

O
O
O

5. Hoses and cables (i.e. worn areas or chafing)

6. Platform rails and safety gate (no damage present)

7. Pivot pins secure

8. Welds are not cracked and structural members are not bent or broken

9. Warning and instructional labels are legible and secure, and load capacity is clearly marked.
10. Manufacturer’s Instruction Manual is present inside the bucket

11. Base controls (switches and push buttons) can be properly operated

12. Platform conditions are safe (i.e. not slippery)

13. Fire extinguisher is present, mounted and fully charged, located inside the bucket

o o oo oo o o o o g
o o oo oo o oo oo
o oo o oo o o o o g

14. Headlights, safety strobe light and back-up alarm are functional

15. Workplace is free of hazards (overhead powerlines, obstructions, level surface, high winds,
etc.) *Do not operate if winds are 20 mph, unless otherwise specified by manufacturer
recommendations.

O
O
O

Operator Name & Signature Location Date

Ground Control Name & Signature Location Date

Harness Inspections:

Printed Name Signature Date
Printed Name Signature Date
BebledNaMENE013AS-022211-PP-505R 1 Page 77 of &ignature Date
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Extended Hours Safety Audit

Project Number: Date: Time:

When a project is expected to extend past a 14-hour work day, this form must be completed to evaluate
the condition of the crew, and the safety of the work environment.

Permission to proceed into extended work hours must come from a District Manager (DM) or Regional Vice
President (RVP). Technical RVPs can authorize moving forward, if they are in the field or if they are
managing the project.

1. Hold test crew meeting Test crew initials:

The test leader should look for signs of the following in their crews:

o |rritability e Fatigue

o Lack of motivation ¢ Depression

¢ Headaches o Reduced alertness, lack of concentration and
¢ Giddiness memory

The test leader should assess the environmental and hazardous concerns:

e Temperature and weather e Hoisting

s Lighting o PPE (i.e. respirators, etc.)

e Working from Heights ¢ Pollutant concentration in ambient air (SOz,
H2S, ect.)

2. Notify DM or RVP

The PM must contact either the DM or RVP to discuss the safety issues that may arise due to the
extended work period. During this time, they can come to an agreement on how to proceed. ltems
to discuss include:

Reason for extended hours
Reason for delay
Production limitations

¢ Impending Weather

3. Contact the client

The PM, DM or RVP must discuss with client any identified safety concerns, the client's needs and
mutually agree on how to proceed. Discussion should also include the appropriate rest period
needed before the next day’s work shift can begin. The DM and/or a RVP must be informed on the
final decision.

Final Outcome:

Approver:
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Heat Stress Prevention Form

Page 1 of 1

This form is to be used when the Expected Heat Index is above 91° F, and is to be kept with project

documentation.

Project Manager (PM):

Expected High Temp:

Date(s):

Expected Heat Index:

1. Review the signs of Heat Exhaustion and Heat Stroke

2. If Heat Index is above 91° F:

Provide cold water and/or sports drinks to all field staff (avoid caffeinated drinks and energy
drinks which can increase core temperature).

o Bring no less than one gallon of water per employee
If employee(s) are dehydrated, on blood pressure medication or not acclimated to heat,
ensure they are aware of the heightened risk for heat illness
Provide cool head bands/vests/etc.
Have ice available to employees
implement work shift rotations and breaks, particularly for employees working in direct
sunlight.
Provide as much shade at the jobsite as possible, including tarps, tents or other acceptable
temporary structures.
PM should interview each field staff periodically to evaluate for signs of heat illness

3. If Heat Index is above 103° F:

Document No. NE013AS-022211-PP-505R1
Document Date: 1/9/23

Employees must stop for drinks and breaks every hour (about 4 cups/hour)

Employees are not permitted to work alone for more than one hour at a time without a
break offering shade and drinks

Employees should wear cool bands and vests if working outside more than one hour at a
time

PM should interview each field staff every 2 hours to evaluate for signs of heat illness

HEAT
STROKE

Throbbing headache

Faint or dizzy

No sweating

Body temperature f
above 1037

Red, hot, dry skin

Excessive sweating

Cool, pale,
clammy skin

Nausea or vomiting Nausea or vomiting

Rapid, weak pulse ” S : — Rapid, strong pulse

May lose
consciousness

Muscle cramps

CALL 9-1-1

» Take immediate action;to caol

the‘.pe'rs,on until help arrives
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THIS IS THE LAST PAGE OF THIS DOCUMENT

If you have any questions, please contact one of the
following individuals by email or phone.

Name:
Title:
Region:
Email:
Phone:

Name:
Title:
Region:
Email:
Phone:

Document No. NE013AS-022211-PP-505R1
Document Date: 1/9/23

Mr. Anthony Stratton

Client Project Manager
Northeast
astratton@montrose-env.com
508-989-8996 (Mobile)

Mr. David Caron

Client Project Manager
Northeast
dcaron@montrose-env.com
978-499-9300 (x11303)
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