REC Solar Grade Silicon LLC

Mases Lake, WA B5537 RECSILICON
A

gr?one +1 509 765 2106

Fax +1 509 766 9325

www.recsilicon.com

April 19, 2024

Mr. Pat Hallinan

Washington State Department of Ecology
Water Quality Section

4601 N Monroe St

Spokane, WA 99205

Dear Mr. Hallinan,
Subject: 2024 Operations and Maintenance Manual Review

In accordance with the State Water Discharge Permit Number ST 8121 issued by the State of
Washington Department of Ecology, Special Condition S4.A. Operation and maintenance,
REC has conducted the annual review of their Operations and Maintenance Manual. This
letter is being uploaded through the WQWebDMR. There were changes to appendix E —
Scrubber Systems, there were 7 additional procedures added for our Silane plant 3&4.

REC reviews work procedures on an annual basis and the current copies are kept in

electronic databases.

Best regards,

Cynthia Schultz

Health, Safety & Environmental Manager
REC Silicon LLC

Attachment.
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RECSILICON| Process Finishing Column — | Revised: 5/s/1

Printed:

Automatic Demister Pad Wash | Page1of1

This procedure is valid for

24 hours when printed MSIP.8142 Owner: Silane Unit
Manager

Note: IF finishing column tank demister pad was down prerequisites are not met,
THEN refer to cause and effects.

WHO MAJOR STEPS DETAILS
CRO 1. Place 11-HS-110135A in automatic e The automatic wash down
sequence will activate once
per hour
-END-
RECSILICON Confidential Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/15/19 unless stamped with a RED document control
stamp




RECSILICON

This procedure is valid for
24 hours when printed

Process Finishing Column —

Revised: 5/15/19
Printed:

Manual Regeneration Page 1 of 1

MSIP.8141

Owner: Silane Unit
Manager

Note: IF finishing column tank drain and fill sequence prerequisites are not met,
THEN refer to cause and effects.

WHO MAJOR STEPS DETAILS

cro | 1- OPEN 11-QV-110111 e Drain to HSHS EQ tank or
pond #2

CRO | 2. CLOSE 11-QV-110111 o At 28% tank level

CRO 3. OPEN 11-QV-110105 warm water

makeup

CRO | 4. CLOSE 11-QV-110105 .

At 70% tank level

CRO | ©- OPEN 11-QV-110108 caustic makeup

CRO | 6. CLOSE 11-QV-110108 .

At 80% tank level

RECSILICON Confidential

-END-

Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/15/19 unless stamped with a RED document control

stamp




RECSLICON|  Process Finishing Column — | Fevsedones
Venting Silane Page 1014
This procedure is valid for | |
24 hours when printed MSIP.8144 Owner: Silane Unit
Manager

WARNING: Finishing columns designed rating for venting Silane is 120 pounds pe
hour for a maximum of 3 hours (See table at end of document for maximum flow rate
and temperature correlation). Only metered Silane may be vented to the process
scrubber, i.e. flowmeter. IF a fire occurs, THEN an IR must be written with details of the
event. Refer to COM.30.11.8.60 section 3 for reporting requirements.

WHO MAJOR STEPS DETAILS
1. Contact superintendent and waste water | o Finishing column will need to
operator for permission to vent Silane to be checked for specific
process scrubber gravity and pH

e Normal specific gravity
range 1.05 - 1.06

FO1 e Normal pH range 13-11

e Level 75% - 85%

e |F any of these parameters
do not pass, THEN
regenerate the column or
add caustic to bring into

proper range

2. CRO will communicate with waste water
field operators that enough caustic supply
is readily available for the venting activity
being requested

CRO
/FO1

3. OPEN nitrogen bypass to scrubber stacks | ¢ Waste water operator will

give permission to CRO for

FO1 venting

e This is to inert excess H2
before leaving the stack to

atmosphere
Fo1 |4 OPEN bypass to process scrubber
CRO 5. CLOSE 11-PIC-110031 valve to e Note: Only vent through
maintenance scrubber one scrubber at a time

when venting Silane.

CRO | 6- CRO will give permission for venting
Silane

7. Make sure valves are in the right position | e

FO1 for the venting of Silane from desired Silane can be vented to the
location finishing column during
RECSILICON Confidential Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/15/49 unless stamped with a RED document control
stamp



RECSILICOMN| Process Finishing Column — | Feeet: /1%
Venting Silane Page 2 of 4
This procedure is valid for
24 hours when printed MSIP.8144 Owner: Silane Unit
Manager
8. Give instructions to all other units no e CAUTION: Liquid Silane
CRO Silane is allowed to be vented storage tanks must use
common vent for flowmeter.
Make sure all cross vented
tanks are CLOSED.

9. Communicate to the waste water operator | ¢ Field operator will take a
you are starting to vent Silane to the grab sample from finishing
process finishing column column every hour during

venting activities for specific
gravity and pH
¢ |F any of the following
conditions occur during the
venting cycle, THEN all
CRO Silane venting needs to be
STOPPED and the finishing
column needs to be
regenerated
¢ Refer to tables below for
maximum Silane venting
rates and maximum time
between regens
¢ Specific gravity rises above
1.13 or pH drops to 10.5
10. Communicate with field operators to e Common vent for LSST is
CRO make sure valve positions are correct manually lined up
/FO1 e All other LSST not venting
need verified vent FV is
CLOSED
CRO 11. START venting Silane by opening the
common vent motor valve in 10% steps
until the desired flow is met
CRO 12. ONCE the desired lIbs./hr. is met, THEN
" set the common vent motor valve in
AUTO with desired Ibs./hr. set point
13. ONCE the allowed venting time is e Or specific gravity reaches
CRO reached, THEN CLOSE vent valve 1.13 or higher
e Or pH reaches 10.5 or lower
RECSILICON Confidential Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/45/49 unless stamped with a RED document control
stamp




RECSiLICON|  Process Finishing Column —
Venting Silane

This procedure is valid for

24 hours when printed MSIP.8144

Revised: 5/15/19
Printed:

Page 3 of 4

Owner: Silane Unit
Manager

CRO 14. Communicate to field operators venting
has stopped and column needs
regenerated

cRO | 15. Repeat steps 1-13 until venting is
complete

FO1 | 16. CLOSE nitrogen bypass to scrubber
stacks at the end of venting

STEP ONE: Maximum Silane Venting Rates - Finishing Column Temperature Dependent

Caustic Solution Temperature Maximum Silane Venting Rate
[Degrees F] [lbs. /hr.]
120-140+ 120
100-120 70
80-100 40
Below 80 Not Recommended

STEP TWO: Maximum Time Venting Before Regenerating for Different Venting Rates

Silane Vent Rate [Ibs. /hr.] Maximum Time Venting [HH:MM]
120 2:30
110 2:43
100 3:00
90 3:20
80 3:45
70 4:17
60 5:00
50 6:00
40 7:30

RECSILICON Confidential

Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/45/19 unless stamped with a RED document control

stamp




RECSILICOMN

This procedure is valid for

Process Finishing Column —

Venting Silane

Revised: 5/15/19
Printed:
Page 4 of 4

Owner: Silane Unit

24 hours when printed MSIP.8144
Manager
30 10:00
20 15:00
10 30:00
5 60:00
-END-

RECSILICON Confidential

Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/45/19 unless stamped with a RED document control

stamp




RECSILICON

This procedure is valid for
24 hours when printed

MSIP.8145

Process Finishing Column-
Removal from Service

Revised: 5/15/19
Printed:

AlANINnAC IAaE ian

Page 10f2

Owner: Silane Unit
Manager

CAUTION: Do not vent light chlorosilanes (DCS and MCS) and Silane to the process
vent header when the finishing column is out of service. Th
of a fire at the process scrubber stack outlet.

is will prevent the possibility

WHO MAJOR STEPS DETAILS
FO1 | 1- Make sure nitrogen sweep to the Read local flow at FI-0011
maintenance scrubber stack is in service
CRO | 2. Make sure process vent header flow is
diverted to the maintenance scrubber
CRO |3 OPEN PV-110031 To the maintenance
scrubber
CrRO |4 CLOSE HV-110045 To the process scrubber
FO1 | 9 CLOSE three nitrogen purge block valves Downstream of FI-0086
FO1 |8 CLOSE 1.5 inch block valve upstream of Sodium hydroxide to the
QV-0108 process finishing column
FO1 | 7- OPEN molecular seal drain
FO1 8. CLOSE two 16” butterfly valves Between the process
scrubber to the finishing
column
9. OPEN QV-110111 finishing column Initiate demister backwash
CRO blowdown valve to the HSHS EQ tank during the drain and fill
Run level down to low low
7% (pump trip)
cro | 10. CLOSE QV-110111 finishing column

blowdown valve to the HSHS EQ tank

RECSILICON Confidential

Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/45/18 unless stamped with a RED document control

stamp




RECSILICOMN

This procedure is valid for
24 hours when printed

Process Finishing Column-
Removal from Service T T

Revised: 5/15/19
Printed:

Owner: Silane Unit

MSIP.8145
Manager
cro | 11. OPEN warm water make up valve QV- Fill the process finishing
0105 column to 50% level
CRO | 12. CLOSE warm water make up valve QV-
0105
Fo1 | 13 START the process finishing column Have the CRO enable the
recirculation pump pump
14. Circulate for 30 minutes Note: Check Ph IF it is
between 8 and 9, THEN it
CRO is good to proceed. IF not,
THEN repeat step 9
through 13 until the Ph is
in range.
CRrRO | 15 OPEN QV-110111 finishing column Run level down to low low
blowdown valve to the HSHS EQ tank 7% (pump trip)
FO1 16. OPEN low point drain valve on the Drain the remainder of the
process finishing column water to the scrubber pad

-END-

RECSILICON Confidential

Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/15/19 unless stamped with a RED document control

stamp




RECSILICON

This procedure is valid for
24 hours when printed

MSIP.8146

Process Finishing Column —
Return to Service

Revised: 5/15/19
Printed:
Page 10f 1

2

Owner; Silane Unit
Manager

CAUTION: Inspect equipment, vessel, and piping to make sure that all work is complete.
Ensure all personnel that have signed onto the master tag are signed off and that all
maintenance locks have been removed.

WHO MAJOR STEPS DETAILS
Fo1 | 1. Clear the master tag Remove all locks and tags
FO1 | 2 Make sure the valve lineup is correct
CRO 3. OPEN QV-0105 (warm water make-up Fill to 30% level as indicated
valve to finishing column tank) by LI-0098A
FO1 | 4 START finishing column circulation pump Request an enable from the
CRO
CRO 5. OPEN QV-0108 (sodium hydroxide Add 15% level to the
addition to the finishing column tank) finishing column as indicated
by LI-0098A
cro | 6. OPEN QV-0105 to complete filling the Fill to 80 % level as
finishing column indicated by LI-0098A
CRO | 7- Make sure the demister pad cleaning
seguence is in automatic
FO1 | 8 Make sure the molecular seal drain is
CLOSED
Fo1 | 9- CLOSE the finishing column circulation Located in MCC 10
heater breaker
Fo1 | 10. OPEN FI-0086 (nitrogen purge)
Fo1 | 11. OPEN the three manual block valves Downstream of FI-0086
(nitrogen purge)
FO1 | 12. OPEN two 16” butterfly manual block Between finishing column

valves

and process scrubber

-END-

RECSILICON Confidential

Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/15/19 unless stamped with a RED document control

stamp




RECSILICON| Process Finishing Column —

This procedure is valid for
24 hours when printed

Manual Demister Pad Wash

MSIP.8147

Revised: 5/15/19
Printed:

AIANINACIAE 14N

Page 1 of 1

Owner: Silane Unit
Manager

NOTE: IF finishing column tank demister pad wash down prerequisites are not
met, THEN refer to cause and effects.

WHO MAJOR STEPS DETAILS
CRO 1. Enable 11-HS-110135B e Can be initiated while 11-
HS-110135A is in Automatic
CRO 2. Disable 11-HS-110135B e After 5 minutes
-END-

RECSILICON Confidential

Revision 0

This controlled document is not an authorized copy 24 hours after 4/19/245/15/19 unless stamped with a RED document control

stamp




TRAINING REPORT FORM

FACILITY:

WMosee Lale

START TIME:

NUMBER OF HOURS:

NAME OF CLASS:

OP&A(L'F(MJ

RECSIL.ICON

DATE: 12!5&2 j? 3

END TIME:

pard MNaintertansd e Mamdial

COURSE CODE:

Aﬂgae:\mi v £ W\ocedmﬂa P » L{ﬂdcd—e

NOTES:

MSTP. 34U Pnpceec Fmsle Co\umu~

\Luiu_m_g Silarse (Procedure ﬂec\lu@
INSTRUCTOR(s): ﬂnlxﬂﬁ «[eﬂﬂzg_gﬁ{at l

LOCATION & METHOD OF TRAINING: (sefect those that apply)

Instructor Signature

M CLASSROOM [0 DEMONSTRATION 00 sLDE 0 viDEO

0 FIELD [0 MOCK EXERCISE L. DVD

[ OTHER:

E WORK EMP.
(o s S LOCATION D # SIGNATURE

1 | Bllen Doolgen Silaase yXs #@\4——
2 |rPvee Foliro- Lilent NS
3 B S AV @3 1 4
4 [ane & 9 y/ .
5 |Brian Whitehead Srlane. 105672 ;
6 " Qilare. 1505 |
7 Ao, O e~ L 703
8 a Sl E /ﬂﬂ 1
9 |T3RAMDOM HuyTEL SILANE a7
10 YO Si]4v0 Zs3t8 | 2 fHi —
11 . S lane 205101 7 A
12 | Aethe, Bt Sileac 205718 %
13 [Kod, Mivergen S lane 205220 | 4 i
14 | S feserp MT@I-—' =5 2

RETURN COMPLETED FORMS TO THE TRAINING DEPARTMENT, TO COMPLETE THE DOCUMENTATION PROCESS

TDF 001
Training Report Form

Page 1 0f2
Rev (1)

Created Date: 11/2009
Revised Date: 07/2015



TRAINING REPORT FORM

RECSIL.ICON

WORK EMP.
(plust‘;ﬁmfluny) LOCATION D # SIGNATURE
15 | Je fte Thomes Sileas
16 1/ jiC Janc_
17 1Poyce waartinez il
18 | 10t d Puce - Pouier Sl
19 - -
20 |l S fem 4\ 6
21 | Nopue Alyare P —
22 I«n-»s_i_lf-; & Fane
23 | Lenry Sia~Z R
24 | < "Wille— SilaP
25 x 2
26 [ 207 SJ"“‘,-IJW
27 'H‘m.r v x ~0 ¢
N P e 1
29 P .~ Styl;aﬁgc»__
30 Zz,r A’Zjﬂ'{ Y
31 > 0 Silane
132 |F o et | Silawme s
33 " 5}}/}” F
34 St Silare,
35 Nad Silawe
36 h S.r/t';.a £
37 [gcy Vrslarsc i S lenc
38 {4 pinl o e Sile
29 §1 lowrs 205434
40 ,Q O, _Ll.m,( v W e qq ’
41 :ﬁ.\u.g__ \%3%
42 L bon \Mrlle Silane ZoSL 4l
83 'K De® | S Vo< 29 .y
44 | o (domw~ [<Z Jone CDLS(,;Q?)C// o ;
45

RETURN COMPLETED FORMS TO THE TRAINING DEPARTMENT, TO COMPLETE THE DOCUMENTATION PROCESS

TDF.001
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Rev (1)
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