
 

 

 

Silfab Response to the TRC- Chemical Systems and Leak Prevention and Response 

Methods and Procedures Evaluation Report, dated September 30, 2026 

 

Executive Summary 

Silfab Solar, LLC (Silfab) retained TRC Engineers, Inc. (TRC) to provide a third-party professional 

engineering evaluation of the leak prevention and response methods and procedures for the 

Manufacturing Processes involving the use of silane, anhydrous ammonia, hydrochloric acid (HCl), 

potassium hydroxide (KOH), and hydrofluoric acid (HF) (“Evaluation”), as well as a third-party review of 

the facility’s emergency response procedures (“Review”). TRC’s Evaluation and Review was performed 

from April 2026 through August 2026 and was based upon documents provided by Silfab and 

information obtained during on-site visits involving personnel interviews, records reviews, and field 

observations. Throughout the evaluation and review process, Silfab provided additional and updated 

documentation to be considered by TRC. This report represents the results of the Evaluation and 

Review as of the date of the report issuance in response to requests from South Carolina Department of 

Environmental Services (March 16, 2026) (“DES Document”) 

Silfab Response to TRC Report 

Silfab has reviewed the Chemical Systems Leak Prevention and Response 

Methods and Procedures Evaluation Report (“Evaluation”) prepared by TRC for the review and evaluation of 

receipt, storage, and use of: 

• Hydrogen Flouride (HF) 

• Hydrochloric Acid (HCL) 

• Potassium Hydroxide (KOH) 

• Anhydrous Ammonia (NH3) 

• Silane (SiH4) 

TRC serves as an independent third-party Professional Engineer (PE) with expertise in chemical process 

evaluation and emergency response programs to conduct assessments of facility operations and procedures. 

This Silfab Response to the TRC- Chemical Systems and Leak Prevention and Response Methods and  
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Procedures Evaluation Report, dated 9/30/2026 (“Silfab Response”) addresses recommendations presented 

in the Evaluation. 

Item #4 requests Silfab to retain a third-party PE with expertise in evaluating chemical processes to assess 

Silfab's leak prevention and response methods and procedures with the aforementioned chemicals and 

gases.  Silfab contracted with TRC, which completed the evaluation and submitted its report to on 9/25/2026.  

Item #5 requests Silfab to have reviewed its Emergency Response Program by a third-party PE or other 

qualified professional with expertise in emergency response protocols. The review included an evaluation of 

emergency response training, coordination with local emergency responders, emergency drills and exercises, 

and notification procedures. Silfab elected to contract TRC, which completed this evaluation subsequently 

submitting its report to DES on 9/25/2026.  

The DES Document further requests  Silfab to prepare and submit a written plan to DES describing how the 

company will address and implement the recommendations provided by the independent evaluator (TRC). 

Silfab appreciates the thorough evaluation done by TRC of its facility and operations. The assessment 

identified opportunities for improvement related to building systems, life safety programs, while considering 

OSHA guidelines, and operational best practices. 

Silfab has carefully reviewed each recommendation and developed a structured implementation plan that 

includes corrective actions, execution strategies, responsible parties, and target completion dates where 

applicable.  Through implementation of these actions, Silfab will continue to strengthen the facility's leak 

prevention, leak response, emergency preparedness, and overall operational excellence programs. 

Silfab will notify SCDES upon completion of Recommendations 6, 7, 8, 9, 10, 11, and 13 and will provide 

documentation demonstrating completion of those actions, as appropriate. 

The Silfab commissioning schedule reflects that the restart of commissioning activities involving gases and 

chemicals no earlier than October 19, 2026. The schedule below (ref Table A) integrates and aligns the 

following elements: 

• Project Milestones and Internal Gate Reviews  

• Implementation timing for applicable TRC recommendations and corresponding SCDES notifications. 

• Compliance Agreement Item No. 6, including the required 72-hour notification to SCDES prior to 

receipt of gases/chemicals and/or restart of commissioning activities involving gases/chemicals. 

• Planned receipt of gases/chemicals and commissioning restart activities. 
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Implementation Plans for TRC Recommendations 

Recommendation No. 1 

Report Section 3.7- ISO Certification 

TRC Finding Silfab indicated they are voluntarily pursuing the best practice of an ISO Integrated 

Management System (IMS) Certification for ISO 9001 (Quality), 14001 (Environmental) and 

45001 (Occupational Health and Safety). They were in the process of developing a 

companywide system for certification across their three facilities. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Continue the process of obtaining an Integrated Management System Certification. 

Responsible Party Director of Operations, Director of Environmental, Health, Safety 

Completion Date November 30, 2026  

Status In process – requires full operation 
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TRC Recommendations  1,2,3,4,5,12,14

Utilities (compressed air,  process cooling water, HVAC)

DES Compliance Agreement No.  4,5

Phase One - Ready To Receive ◆
Back-Up Generator Validation ◆ Phase Gate Review
Site Security  Reinforcement 19

Abatement (WWT, Scrubber) 12,15 ◆ 72 Hr Re-start Notice
Site Emergency Announcement System Upgrade

BMS / Safety Interlocks ◆ Chem/ Gas Receipt
Notify DES 72 hour re-start notice, Compliance Agreement No. 6 ◆

Receive Chemicals/Gases, Commissioning Re-Start ◆ '#' TRC Recommendation #

Phase Two - Ready to Dispense ◆
 Process Tool hot air handling system * '*' Std System Validation

Gas and Chemical distribution systems  (CDU, DVB)

BMS / Safety Interlocks 16

Phase Three- Ready for Production ◆
Laplace Process Tool 3-way  valve  verification 13

Process Tool Chemical and Gas Utilization *

BMS / Safety Interlocks 16

*  Re-start of commissioning will not occur earlier than Oct 19, 2026
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*
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Recommendation No. 2 

Report Section 3.5- Velocity EHS 

TRC Finding Silfab selected Velocity EHS as enterprise-wide integrated EHS Management tool to help 

facilitate completion and documentation of EHS obligations including those applicable to 

prevention and response to a potential release of Chemicals of Interest. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Continue to expand the use of Velocity EHS to capture the applicable EHS requirements 

and actions that must be completed to maintain compliance, as well as environmental 

obligations and risks. 

Responsible Party Director of Environmental, Health, Safety 

Completion Date October 15, 2026 

Status In process  

 

 

 

Recommendation No. 3 

Report Section 3.4 - Environmental Policy 

TRC Finding Silfab developed an Environmental Policy (Appendix A) which describes its environmental 

commitment and was signed by the President and CEO as well as the Chief Operating 

Officer. It was most recently revised in January 2026. As it pertains to leak prevention and 

response, it identified the company’s commitments. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Conduct review and update the corporate Environmental Policy to ensure it reflects the 

corporation’s commitments to prevent and respond to leaks of Chemicals of Interest. 

Responsible Party Director of Environmental, Health, Safety 

Completion Date October 15, 2026 

Status In process 
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Recommendation No. 4 

Report Section 3.6 – New Employee Orientation 

TRC Finding Silfab indicated they use a Learning Management System (LMS) to manage EHS Training 

programs. The LMS is a computer-based training system that covers approximately 24 

general EHS topics that are important for employees to understand. The training includes 

a test at the end of each module, and a passing grade of 80 percent is required for each 

module before the employee can move to the next module. The system is intended to 

generate management reports that will provide updates on the status of training for each 

employee. Silfab indicated the LMS modules are required for new employees and must be 

renewed annually, staggered throughout the year. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Update the New Employee Orientation modules to include all the chemicals used in the 

manufacturing process, including the Chemicals of Interest. 

Responsible Party Director of Environmental, Health, Safety 

Completion Date October 15, 2026 

Status In process 

 

 

 

Recommendation No. 5 

Report Section 3.4 – Resources 

TRC Finding Silfab organizational structure and resources 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Assess the resource levels required to robustly develop and maintain these management 

systems, and the other systems identified throughout this evaluation, and provide the 

resources necessary for these systems to be sustainably successful 

Responsible Party Chief People Officer, Director of Environmental, Health, Safety 

Completion Date Ongoing 

Status Resourcing needs under constant review 
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Recommendation No. 6 

Report Section 5.3 – Bulk storage tanks, KOH, HCL, HF 

TRC Finding TRC did not review construction documentation for the bulk storage tanks for KOH, HCl, 

and HF as there was not a mandated construction standard 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Silfab should verify and document that the tanks were constructed to the ASTM D-1998 

standard and were installed and tested in accordance with manufacturer 

recommendations before placing them in operation. 

Responsible Party Facilities Director 

Completion Date July 8, 2026 

Status Complete – tanks meet ASTM D-1998, installed and tested per manufacturer specifications 

 

 

 

 

Recommendation No. 7 

Report Section 4.5.2 - Design Documentation / Code Consistency (SCFC 5003.2.7) 

TRC Finding Bulk chemical tanks (HF, HCL, KOH) level control and overfill protection is not clearly 

identified in P&IDs and design records 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Update P&IDs for the bulk liquid chemicals to show overfill protection and details for 

safety devices (e.g, pressure relief, leak detection monitors, etc.). 

Responsible Party Facility Director, system integrator (OEM) 

Completion Date August 31, 2026 

Status CLOSED  -  P&IDs updated 
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Recommendation No. 8 

Report Section 4.5.3 – Design Documentation / Code  Consistency (NFPA 55 §7.7.2.6) 

TRC Finding Pressure relief valves serving the bulk storage container must discharge away from 

covered weather enclosures. The anhydrous ammonia isotainer was located beneath a 

roof canopy, creating the potential for obstruction of the relief valve discharge path 

during a pressure relief event. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Sections of the ammonia storage canopy were removed to eliminate any potential 

obstruction during a pressure relief event. The modified canopy now incorporates an 

approximately 18 ft × 50 ft opening above the anhydrous ammonia isotainer, providing an 

unobstructed vertical discharge path for pressure relief valve releases. 

Responsible Party Facility Director 

Completion Date August 28, 2026 

Status CLOSED – canopy modified with 18 ft x 50 ft opening 

 

 

 

 

Recommendation No. 9 

Report Section 4.5.4- Design Documentation / Code Consistency (NFPA 400.21.3.9.3.2.1) 

TRC Finding Ammonia gas distribution box systems (BSGS, DVB, VMB) includes exhaust ventilation 

ducting that routes to the acid exhaust stream to the scrubber.  This exhaust stream should 

be accompanied with monitoring to detect ammonia in the event there is a leak.   

Company Response Silfab agrees with the recommendation. 

Corrective Action  Install, calibrate and integrate TGMS (Toxic l Gas Monitoring System) to detect ammonia in 

the exhaust stream(s) from the BSGS panel (1), DVB (1) and VMB (2) 

Responsible Party Principal Engineer 

Completion Date August 15, 2026 

Status CLOSED  -  TGMS integrated for ammonia BSGS, DVB, VMB 
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Recommendation No. 10 

Report Section 4.5.5- Design Documentation / Code Consistency (CGA G-13 11.1.5.1) 

TRC Finding TGMS gas monitoring may be necessary in the silane BSGS, DVB and VMB exhaust 

system(s).   

Company Response Silfab agrees with the recommendation. 

Corrective Action  Install, calibrate and integrate TGMS (Toxic Gas Monitoring System) to detect silane the 

exhaust stream(s) from enclosures.  TGMS integrated at DVB (1), and VMB (3).  There is not 

a BSGS cabinet for silane.   

Responsible Party Principal Engineer 

Completion Date August 15, 2026 

Status CLOSED – TGMS integrated for Silane DVB, VMB 

 

 

 

 

 

Recommendation No. 11 

Report Section 4.5.6- Design Documentation / Code Consistency (ASME B31.3 301.2.2) 

TRC Finding Bulk chemical tanks (HF, HCL, KOH) distribution system design records may not clearly 

reflect location pressure relief devices nor show how system is inherently safe in the 

absence of pressure relief device(s). 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Update drawings to show the location and setpoints of pressure relief devices in the liquid 

distribution system or document that the liquid distribution system is inherently safe in the 

absence of pressure relief. 

Responsible Party Facility Director, system integrator (OEM) 

Completion Date August 12, 2026 

Status CLOSED  - drawings updated  
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Recommendation No. 12 

Report Section 6.1.4- Operations / Abatement and Wastewater Pre-treatment Systems (40 CFR 68.65, 29 

CFR 1910.119 (f) 

TRC Finding Process Tool output includes piping that is routed to abatement and waste-water pre-

treatment systems.  Procedure alignment for start-up, shutdown, and upset conditions 

should include OEMs of the equipment/process.  Procedural refinement of operating 

parameters, equipment alarms, etc. are assisted by  on-site OEM presence during final 

equipment/process commissioning. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Silfab has developed SOPs for overall system(s) start-up, shutdown, and upset conditions.  

During final commissioning of abatement and waste-water systems, Silfab will review, align, 

and enhance procedures based on input from each of the OEMs to include operating 

parameters, equipment alarms. 

Responsible Party Facility Director, Process Engineer, system provider, and integrator (OEM) 

Completion Date October 10, 2026 

Status In process 

 

 

Recommendation No. 13 

Report Section 6.1.3- Operations / Silane Abatement (40 CFR 68.77, 29 CFR 1910.119 (i) 

TRC Finding The plasma scrubbers installed for each PECVD tool were provided with interconnectivity in 

pairs (Scrubbers 1 & 2, 3 & 4, 5 & 6) by 3-way valves and piping for maintenance purposes.  

Interconnectivity and functionality of the 3-way valves should be reviewed and flow 

directions confirmed prior to introducing silane to the process to confirm correct flow 

direction. Validation of the 3-way valve functionality will be completed by the OEM during 

final equipment/process commissioning. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  During process tool commissioning led by OEM system designer/integrator, the 

functionality of each or the 3-way valves will be validated and confirmed for proper flow 

direction.    

Responsible Party Principal Engineer, Manufacturing Engineer, process tool provider (OEM) 

Completion Date October 28, 2026 

Status In process 
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Recommendation No. 14 

Report Section 6.1.5- Operations / Air Pollution Abatement (40 CFR 68.77, 40 CFR Subpart D 68.65 (d)(2), 

29 CFR 1910.119 (i), 29 CFR 1910.119 (d)(3)(ii)) 

TRC Finding The oxidizer and scrubbers were provided with emergency backup power from a generator 

onsite should there be a power outage. Continuous operation of the abatement equipment 

would be critical for the entire wet and hot tool manufacturing processing; a thorough 

assessment of interlocking functionality should be conducted prior to startup. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Interlock and power feed to abatement will be confirmed during generator commissioning. 

Functional validation of the overall backup power system will be confirmed and validated 

during the abatement system commissioning by the OEM, return timing of the OEM 

(Monroe, Griffith) is depending on satisfying the DES Document 

Responsible Party Facility Director, Facility Manager, system provider and integrator (OEM) 

Completion Date October 3, 2026 

Status In process 

 

 

 

Recommendation No. 15 

Report Section 6.1.5- Operations / Air Pollution Abatement (40 CFR 68.71(a)&(c), 29 CFR 1910.119 (g)) 

TRC Finding Operator training for the WWTS, air pollution abatement operations, and processes that 

utilize HF, HCl, silane, and ammonia had been partially completed. The facility should 

ensure detailed site-specific training to personnel with responsibility for these areas has 

been documented. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  During commission of the WWTS and air pollution abatement systems, the SOP revisions 

will trigger additional operator and technician training will be documented.  

Responsible Party Facility Director, Process Engineer, system integrator (OEMs) 

Completion Date October 10, 2026 

Status In process 
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Recommendation No. 16 

Report Section 6.1.5- Operations- Validation of Alarms/Interlocks (40 CFR 68.73(f)(2) 29 CFR 

1910.119(j)(6)(ii) 

TRC Finding The facility should finalize installation and verify functionality of planned leak detection, 

alarms, and interlocks throughout the process. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Prior to start-up and commissioning of all integral hardware and systems, Silfab will verify 

the functionality of all controls and monitoring systems (leak detection, alarm, interlocks, 

etc).  These tasks/actions are part of the PSSR (pre- start-up safety reviews) for each system.   

Responsible Party Facility Director, Principal Engineer, Manufacturing Engineer 

Completion Date October 31, 2026 

Status In process 

 

 

Recommendation No. 17 

Report Section 8.2- Leak Response/ On-Site Evaluation Emergency Action Plan (29 CFR 1910.37(e); 

1910.38(d);1910.165 (d)(1)) 

TRC Finding The employee alarm system, as described in the FEAP and HAZWOPER plans, consisted of 

alarms from the Toxic Gas Monitoring System, fire/smoke alarm system, and an intercom 

system.  During the site visit, the intercom system had not yet been fully installed.  As a 

result, communications during the propane evacuation event on 6/3/26 relied on MS 

Teams® messaging to the management staff and verbal instructions as opposed to the 

evacuation announcements described in the EAP. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  The FEAP has been updated to include use of hand-held radios as alternative 

communication device for personnel working in remote site area(s). The site Intercom 

system is installed and functional.  Additional speakers are planned and targeted to further 

enhance site communication coverage. 

Responsible Party Safety Manager, Project Engineer, system provider and integrator 

Completion Date October 16, 2026 

Status In process 
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Recommendation No. 18 

Report Section 8.2- Leak Response/ On-Site Evaluation Exit Routes (29 CFR 1910.37(b)) 

TRC Finding In the portion of the Etching Area that exits between Buildings B and C, no "clearly visible" 

exit sign had been installed. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  A clearly visible “Exit” sign has been installed above door that exits maintenance corridor 

towards buildings B and C. 

Responsible Party Safety Manager 

Completion Date August 7, 2026 

Status Closed – additional “Exit” sign installed 

 

 

 

Recommendation No. 19 

Report Section 8.1- Leak Response/ Document Evaluation PSM/RMP Security Measures (29 CFR 1910.119 

(f) (4):1010.119 (h)(2)(iv), 40 CFR 68.87(b)(4); 68.69(d) 

TRC Finding The facility’s PSM and RMP programs did not clearly define security measures to prevent 

outside or employee entry to the PSM process boundary 

Company Response Silfab agrees with the recommendation. 

Corrective Action  During operation, the facility will employ Security guards (AS DONE PREVIOUS TO MARCH 

2026) to provide 24-hour guard coverage for the entire site. Direct access from offsite to 

the PSM-covered area is further prevented by the presence of fencing. Internally, 

identification of personnel qualified for entry into the PSM covered area will be 

accomplished by a combination of uniquely colored high-visibility vests (Red for ERT 

members, Orange for non-ERT personnel) and area-specific badging. 

Responsible Party Safety Manager, security provider partner 

Completion Date October 5, 2026 

Status In process 
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Recommendation No. 20 

Report Section 9.5- Emergency Response/ Notification Procedures (DES Document  #7) 

TRC Finding The Compliance Agreement sets a notification threshold of one gallon until March 16, 

2027, for releases of EPCRA, CERCLA, or Clean Air Act-regulated chemicals. That 

threshold has not been addressed in the FEAP Release Reporting procedure. 

Company Response Silfab agrees with the recommendation. 

Corrective Action  Revise and enhance the FEAP to accurately reflect the 1-gallon release threshold defined in 

DES Document  #7.  Individual chemical response procedures (found in the FEAP 

Appendices) have been updated to include this provision.  The contact information for the 

SC DES is included in the FEAP. 

Responsible Party Safety Director 

Completion Date August 18, 2026 

Status Closed – FEAP updated 

 

Recommendation #21: 

Section 9, Emergency Response FEAP (Employee Alarm and Communication System) duplicate with # 17 

Recommendation #22: 

Section 9, Emergency Response- Exit Route Signage, duplicate with # 18 

Recommendation #23: 

Section 9, Emergency Response- PSM/RMP boundary security, duplicate with # 19 

The TRC assessment also identified 23 Best Practices intended to further strengthen leak prevention, 

emergency response capabilities, and operational excellence at Silfab.  Following a comprehensive review, 

Silfab evaluated each Best Practice and is actively developing implementation plans where appropriate.  To 

date, 15 Best Practices have been fully implemented, 2 are currently in active implementation, and the 

remaining 6 are undergoing FMEA-based review and prioritization to ensure resources are focused on the 

highest-value risk reduction and operational improvement opportunities. 

 

Best regards, 

 

Greg Basden 

Director of Operations 

Silfab Solar Inc.  Fort Mill, SC 
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C
L

 a
n

d
 H

F
 in

 t
h

e 

ev
en

t 
o

f 
a 

sp
ill

. 
 W

h
ile

 n
o

t 
re

q
u

ir
e 

b
y 

co
d

e/
re

g
u

la
ti

o
n

, 
S

ilf
ab

 s
h

o
u

ld
 c

o
n

si
d

er
 in

te
g

ra
ti

n
g

 

ad
d

it
io

n
al

 r
o

o
m

/a
re

a 
ve

n
ti

la
ti

o
n

 o
f 

fu
m

es
 in

 t
h

e 
ev

en
t 

o
f 

th
e 

sp
ill

. 
 

In
 t

h
e 

ev
en

t 
o

f 
si

g
n

ifi
ca

n
t 

sp
ill

 o
f 

H
F

 o
r 

H
C

L
, 

S
ilf

ab
 w

ill
 r

es
p

o
n

d
 a

s 
d

ef
in

ed
 in

 t
h

e 
F

E
A

P
. 

  
T

h
is

 

in
cl

u
d

es
 n

o
ti

fic
at

io
n

 a
n

d
 e

n
g

ag
em

en
t 

o
f 

o
n

e 
o

f 
th

re
e 

co
n

tr
ac

te
d

 E
m

er
g

en
cy

 R
es

p
o

n
se

 c
o

m
p

an
ie

s 

w
h

o
 d

ir
ec

t 
an

d
 c

o
m

p
le

te
 s

p
ill

 c
le

an
-u

p
. 

 

T
h

is
 is

 t
o

p
ic

 is
 u

n
d

er
 f

u
rt

h
er

 r
ev

ie
w

. 
 

U
n

d
er

 

R
ev

ie
w

4
P

er
fo

rm
 f

u
n

ct
io

n
al

 t
es

ti
n

g
 o

f 
th

e 
se

co
n

d
ar

y 
co

n
ta

in
m

en
t 

p
ip

in
g

 f
o

r 
d

el
iv

er
 p

ip
in

g
 t

o
 v

er
y 

it
 is

 

n
o

t 
le

ak
in

g
 (

H
F

, 
H

F
, 

H
C

L
).

  

S
ys

te
m

 d
es

ig
n

 a
n

d
 c

o
n

st
ru

ct
io

n
 m

ak
es

 h
yd

ro
-t

es
ti

n
g

 o
u

te
r 

co
n

ta
in

m
en

t 
p

ip
in

g
 n

o
t 

fe
as

ib
le

 w
it

h
o

u
t 

d
is

ru
p

ti
n

g
 s

ea
le

d
 c

o
n

n
ec

ti
o

n
(s

)

S
ilf

ab
 e

va
lu

at
in

g
 b

o
th

 t
h

e 
n

ee
d

 a
n

d
 m

et
h

o
d

(s
) 

to
 p

er
fo

rm
 v

ia
 a

lt
er

n
at

iv
e 

m
et

h
o

d
s.

  

U
n

d
er

 

R
ev

ie
w

Codes / Regulations

B
e
s
t 

P
ra

c
ti

c
e
 C

o
n

s
id

e
ra

ti
o

n
s

Appendix A 
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5
 A

 H
A

Z
O

P
 s

tu
d

y
 s

h
o

u
ld

 b
e
 c

o
n

s
id

e
re

d
 t

o
 i
d

e
n

ti
fy

 c
o

n
tr

o
l 
s
y
s
te

m
s
 a

n
d

 s
a
fe

g
u

a
rd

s
 a

n
d

 a
s
s
u

re
 

th
e
 s

a
fe

ty
 i
n

te
rl

o
c
k
s
 p

ro
v
id

e
 t

h
e
 i
n

te
n

d
e
d

 p
ro

te
c
ti

o
n

s
.

 P
H

A
 r

e
q

u
ir

e
s
 a

 f
o

rm
a
l 
ri

s
k
 a

s
s
e
s
s
m

e
n

t.
  

S
il
fa

b
 e

x
e
c
u

te
d

 F
M

E
A

 a
n

a
ly

s
is

 w
h

ic
h

 i
s
 o

n
e
 o

f 
th

e
 a

ll
o

w
e
d

 

to
o

ls
. 

  
C

o
n

tr
o

l 
s
y
s
te

m
s
 a

n
d

 s
a
fe

g
u

a
rd

s
 h

a
v
e
 b

e
e
n

 i
d

e
n

ti
fi
e
d

 a
n

d
 w

il
l 
b

e
 r

e
-a

ff
ir

m
e
d

 d
u

ri
n

g
 

c
o

m
p

le
te

 o
f 

th
e
 P

S
S

R
 p

ro
c
e
s
s
. 

  
A

ll
 S

a
fe

ty
 I
n

te
rl

o
c
k
s
 w

il
l 
b

e
 c

o
n

fi
rm

e
d

 d
u

ri
n

g
 e

q
u

ip
m

e
n

t 
a
n

d
 

p
ro

c
e
s
s
 t

o
o

l 
c
o

m
m

is
s
io

n
in

g
 a

n
d

 S
A

T
 s

ig
n

-o
ff

s
. 

 

S
il
fa

b
 i
s
 w

il
l 
re

-e
v
a
lu

a
te

 n
e
e
d

 t
o

 r
e
-v

is
it

 t
h

e
 P

H
A

 a
n

d
 e

x
e
c
u

te
 H

A
Z
O

P
 s

tu
d

y
. 

U
n

d
e
r 

R
e
v
ie

w

6
 T

h
e
 f

a
c
il
it

y
 s

h
o

u
ld

 c
o

n
s
id

e
r 

in
c
o

rp
o

ra
ti

n
g

 i
n

to
 i
ts

 u
n

lo
a
d

in
g

 S
O

P
s
 r

e
s
tr

ic
ti

o
n

s
 o

n
 d

e
li
v
e
ry

 

v
o

lu
m

e
s
 (

d
u

e
 t

o
 t

h
e
 c

o
n

ta
in

m
e
n

t 
s
iz

e
) 

a
n

d
 d

e
la

y
in

g
 u

n
lo

a
d

in
g

 d
u

e
 t

o
 w

e
a
th

e
r 

e
v
e
n

ts
.

 C
h

e
m

ic
a
l 
re

c
e
iv

in
g

 S
O

P
s
 w

il
l 
b

e
 r

e
v
is

e
d

 t
o

 i
n

c
lu

d
e
 r

e
s
tr

ic
ti

o
n

s
 f

o
r:

* 
 r

e
s
tr

ic
t 

d
e
li
v
e
ry

 v
o

lu
m

e
s
 d

u
e
 t

o
 c

o
n

ta
in

m
e
n

t 
s
iz

e

* 
 r

e
s
tr

ic
t 

a
n

d
 d

e
la

y
 r

e
c
e
iv

in
g

 a
n

d
/o

r 
o

ff
-l

o
a
d

in
g

 d
u

e
 t

o
 w

e
a
th

e
r 

e
v
e
n

ts

C
o

m
p

le
te

7

T
h

e
 H

M
I 
a
t 

th
e
 t

ru
c
k
 u

n
lo

a
d

in
g

 p
a
d

 w
a
s
 d

if
fi
c
u

lt
 t

o
 v

ie
w

 d
u

e
 t

o
 i
ts

 l
o

c
a
ti

o
n

 r
e
la

ti
v
e
 t

o
 

s
u

n
li
g

h
t.

  
T

h
e
 f

a
c
il
it

y
 s

h
o

u
ld

 c
o

n
s
id

e
r 

p
ro

v
id

in
g

 s
h

a
d

e
/p

ro
te

c
ti

o
n

 f
o

r 
th

e
 H

M
I 
s
c
re

e
n

, 

re
lo

c
a
ti

n
g

 i
t,

 o
r 

a
d

d
in

g
 a

 d
u

p
li
c
a
te

 H
M

I 
s
c
re

e
n

 i
n

 a
n

o
th

e
r 

lo
c
a
ti

o
n

 t
h

a
t 

d
o

e
s
 n

o
t 

re
c
e
iv

e
 d

ir
e
c
t 

s
u

n
li
g

h
t.

  

L
o

c
a
l 
H

M
Is

 a
re

 c
u

rr
e
n

tl
y
 t

h
e
 o

n
ly

 w
a
y
 t

o
 m

o
n

it
o

r 
s
p

e
c
if
ic

 c
o

m
p

o
n

e
n

ts
 o

f 
th

e
 p

ro
c
e
s
s
. 

 

R
e
m

o
te

, 
c
e
n

tr
a
l 
p

ro
c
e
s
s
 m

o
n

it
o

ri
n

g
 a

n
d

 c
o

n
tr

o
ls

 s
h

o
u

ld
 b

e
 c

o
n

s
id

e
re

d
 t

o
 s

h
u

t 
d

o
w

n
 

e
q

u
ip

m
e
n

t 
d

u
ri

n
g

 u
p

s
e
t 

c
o

n
d

it
io

n
s
.

 U
n

lo
a
d

in
g

 H
M

I 
is

 r
e
p

li
c
a
te

d
 t

o
 H

M
I 
is

 d
u

p
li
c
a
te

d
 i
n

 b
o

th
 t

h
e
 H

F
/H

C
L

 r
o

o
m

 a
n

d
 t

h
e
 K

O
H

 r
o

o
m

. 
 

R
e
m

o
te

 m
o

n
it

o
ri

n
g

 i
s
 d

e
e
m

e
d

 n
o

t 
n

e
c
e
s
s
a
ry

. 
 S

O
P

 r
e
q

u
ir

e
s
 o

n
-s

it
e
 p

e
rs

o
n

n
e
l 
to

 d
ir

e
c
t 

th
e
 

u
n

lo
a
d

in
g

 p
ro

c
e
s
s
. 

  
T

h
e
y
 a

re
 q

u
a
li
fi
e
d

 t
o

 e
x
e
c
u

te
 S

O
P

 s
h

u
td

o
w

n
 d

u
ri

n
g

  
u

p
s
e
t 

re
la

te
d

 c
o

n
d

it
io

n
. 

C
o

m
p

le
te

8

 V
M

B
 p

a
n

e
ls

 d
ra

in
e
d

 t
o

 u
n

s
e
a
le

d
 c

a
rb

o
y
s
 i
n

 w
h

ic
h

 a
 s

lo
w

 l
e
a
k
 m

a
y
 n

o
t 

tr
ig

g
e
r 

a
 T

G
M

S
 a

la
rm

 

a
n

d
 c

a
u

s
e
 h

a
rm

fu
l 
v
a
p

o
rs

 i
n

 t
h

e
 p

ro
c
e
s
s
 a

re
a
. 

 T
h

e
 c

o
n

n
e
c
ti

o
n

s
 b

e
tw

e
e
n

 t
h

e
 V

M
B

s
 a

n
d

 

c
a
rb

o
y
s
 s

h
o

u
ld

 b
e
 s

e
c
u

re
d

, 
b

u
t 

a
n

y
 s

e
c
u

re
d

 c
o

n
n

e
c
ti

o
n

 b
e
tw

e
e
n

 V
M

B
s
 a

n
d

 c
a
rb

o
y
s
 s

h
o

u
ld

 

a
ll
o

w
 f

o
r 

v
a
p

o
r 

s
p

a
c
e
 c

o
n

n
e
c
ti

v
it

y
.

 C
h

e
m

ic
a
l 
V

M
B

 s
p

a
c
e
 i
s
 e

x
h

a
u

s
te

d
 t

o
 t

h
e
 s

c
ru

b
b

e
r.

  
 T

h
e
 d

ra
in

 p
ip

e
 i
n

to
 t

h
e
 c

a
rb

o
y
 a

s
 b

e
e
n

 s
e
a
le

d
. 

 
C

o
m

p
le

te

9
N

o
 H

F
, 

H
C

l,
 s

il
a
n

e
, 

o
r 

a
m

m
o

n
ia

 a
re

a
 m

o
n

it
o

rs
 w

e
re

 i
n

s
ta

ll
e
d

 i
n

 t
h

e
 m

a
in

te
n

a
n

c
e
 c

o
rr

id
o

r 
n

e
a
r 

th
e
 D

V
B

s
. 

 T
h

e
 f

a
c
il
it

y
 s

h
o

u
ld

 c
o

n
s
id

e
r 

in
s
ta

ll
in

g
 T

G
M

S
 m

o
n

it
o

rs
 i
n

 t
h

is
 a

re
a
 p

ri
o

r 
to

 s
ta

rt
u

p
.

T
G

M
S

 a
re

a
 m

o
n

it
o

rs
 h

a
v
e
 b

e
e
n

 a
d

d
e
d

 t
o

 t
h

e
 M

a
in

te
n

a
n

c
e
 c

o
rr

id
o

r.
  

3
 T

G
M

S
 u

n
it

s
 h

a
v
e
 b

e
e
n

 a
d

d
e
d

 

n
e
a
r 

D
V

B
s
 t

o
 d

e
te

c
t 

a
m

m
o

n
ia

, 
s
il
a
n

e
 a

n
d

 B
C

L
3
. 

 H
C

L
 a

n
d

 H
F

 T
G

M
S

 i
n

 c
o

rr
id

o
r 

n
o

t 
n

e
c
e
s
s
a
ry

 

th
e
re

 a
re

 n
o

 d
is

tr
ib

u
ti

o
n

 b
o

x
 f

o
r 

c
h

e
m

ic
a
l 
in

 t
h

e
 c

o
rr

id
o

r.
  

 C
h

e
m

ic
a
l 
p

ip
in

g
 i
s
 r

o
u

te
d

 d
ir

e
c
tl

y
 t

o
 

c
le

a
n

 r
o

o
m

 f
o

r 
u

s
e
 w

h
e
re

 T
G

M
S

 u
n

it
s
 a

re
 i
n

s
ta

ll
e
d

. 

C
o

m
p

le
te

1
0

T
h

e
 f

a
c
il
it

y
 s

h
o

u
ld

 c
o

n
s
id

e
r 

in
s
ta

ll
in

g
 p

a
s
s
iv

e
 s

e
c
o

n
d

a
ry

 c
o

n
ta

in
m

e
n

t 
fo

r 
th

e
 v

e
n

tu
ri

 a
n

d
 

p
a
c
k
e
d

 b
e
d

 s
c
ru

b
b

e
rs

 t
o

 p
re

v
e
n

t 
a
 p

o
te

n
ti

a
l 
d

is
c
h

a
rg

e
 o

f 
s
c
ru

b
b

in
g

 s
o

lu
ti

o
n

 i
f 

a
 l
e
a
k
 w

e
re

 t
o

 

d
e
v
e
lo

p
. 

 T
h

e
 f

a
c
il
it

y
 s

h
o

u
ld

 a
ls

o
 w

in
te

ri
z
e
 t

h
e
 p

ip
in

g
 a

n
d

 r
e
s
e
rv

o
ir

s
 a

s
s
o

c
ia

te
d

 w
it

h
 t

h
e
 

s
c
ru

b
b

e
rs

 t
o

 p
re

v
e
n

t 
p

o
te

n
ti

a
l 
d

a
m

a
g

e
 d

u
ri

n
g

 c
o

ld
 w

e
a
th

e
r 

c
o

n
d

it
io

n
s
.

A
 2

 i
n

c
h

 b
e
rm

 h
a
s
 b

e
e
n

 a
d

d
e
d

 t
o

 t
h

e
 s

u
rr

o
u

n
d

in
g

 t
h

e
 s

c
ru

b
b

e
r 

s
y
s
te

m
 t

o
 p

re
v
e
n

t 
a
n

y
 f

u
tu

re
 s

p
il
ls

 

fr
o

m
 e

n
te

ri
n

g
 t

h
e
 s

to
rm

 d
ra

in
s
. 

C
o

m
p

le
te

1
1

In
 i
ts

 S
O

P
s
, 

th
e
 f

a
c
il
it

y
 s

h
o

u
ld

 c
o

n
s
id

e
r 

u
p

d
a
ti

n
g

 p
ro

c
e
d

u
re

s
 f

o
r 

c
o

n
s
is

te
n

c
y
. 

 C
o

n
s
id

e
r 

p
ro

v
id

in
g

 g
u

id
a
n

c
e
 o

n
 a

s
s
e
s
s
in

g
 s

p
il
l 
v
o

lu
m

e
s
, 

p
ro

v
id

e
 e

x
a
c
t 

p
ro

c
e
d

u
re

s
 a

n
d

 w
h

e
n

 t
o

 n
o

ti
fy

 

th
e
 E

R
T

 f
o

r 
s
p

il
l 
re

s
p

o
n

s
e
 a

n
d

 c
le

a
n

u
p

.

S
O

P
s
 w

il
l 
b

e
 e

n
h

a
n

c
e
d

 t
o

 e
n

s
u

re
 c

o
n

s
is

te
n

c
y
 o

n
 a

s
s
e
s
s
in

g
 s

p
il
l 
v
o

lu
m

e
s
, 

a
n

d
 m

o
re

 p
re

c
is

e
 

p
ro

c
e
d

u
re

s
 f

o
r 

w
h

e
n

 t
o

 n
o

ti
fy

 t
h

e
 E

R
T

 f
o

r 
s
p

il
l 
re

s
p

o
n

s
e
 a

n
d

 c
le

a
n

u
p

. 
 

C
o

m
p

le
te

1
2

It
 i
s
 r

e
c
o

m
m

e
n

d
e
d

 t
o

 c
o

n
fi
rm

 w
it

h
 v

e
n

d
o

rs
 w

e
a
th

e
r 

li
m

it
a
ti

o
n

s
 s

u
c
h

 a
s
 u

n
lo

a
d

in
g

 d
u

ri
n

g
 r

a
in

, 

li
g

h
tn

in
g

, 
a
n

d
 e

x
tr

e
m

e
 w

e
a
th

e
r 

e
v
e
n

ts
 s

u
c
h

 a
s
 w

in
tr

y
 p

re
c
ip

it
a
ti

o
n

 a
n

d
 t

ro
p

ic
a
l 
w

e
a
th

e
r.

  

A
ls

o
 c

o
n

fi
rm

 s
u

it
a
b

il
it

y
 d

u
ri

n
g

 e
x
tr

e
m

e
 w

e
a
th

e
r 

s
it

u
a
ti

o
n

s
 s

u
c
h

 a
s
 s

u
m

m
e
r 

m
a
x
im

u
m

 

te
m

p
e
ra

tu
re

s
, 

a
n

d
 w

in
te

r 
m

in
im

u
m

 t
e
m

p
e
ra

tu
re

s
 i
n

 r
e
la

ti
o

n
 t

o
 o

u
ts

id
e
 s

to
ra

g
e
 i
n

 v
e
n

d
o

r 

p
ro

v
id

e
d

 t
u

b
e
 t

ra
il
e
rs

 a
n

d
 i
s
o

ta
in

e
rs

. 
 

S
il
fa

b
 w

il
l 
c
o
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