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Division of Environmental Remediation 
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CDM Smith 
 

Revised in September 2014 by: 
Groundwater & Environmental Services, Inc 

 
 

Revisions to Final Approved Site Management Plan: 
 

Revision # Submitted Date Summary of Revision DEC Approval Date 

1 06/06/12 NYSDOH comments incorporated as part of site 
reclassification review 06/06/12 

2 04/04/13 Clarified property owner responsibilities 04/04/13 

3 06/24/14 NYSDEC revised the SMP to update  property owner 
responsibilities 

06/26/14 

4! 9/29/14!

Groundwater & Environmental Services, Inc (GES) 
updated the SMP and GMP at the request of the Site 

Owner, Adam Mann, to include the NYSDEC-
approved deviations to the sampling protocols.!

!
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Table 5: Soil Cleanup Objectives 
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-#./0$.'1$/2(-0/(

*!30(455&6(
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455&6(
4,4'-DDE 72-55-9 0.0033  62 

4,4'-DDT 50-29-3 0.0033  47 
4,4'-DDD 72-54-8 0.0033  92 

Aldrin 309-00-2 0.005  0.68 

alpha-BHC 319-84-6 0.02  3.4 
beta-BHC 319-85-7 0.036  3 

Chlordane (alpha) 5103-71-9 0.094  24 
delta-BHC 319-86-8 0.04  500 

Dieldrin 60-57-1 0.005  1.4 

Endosulfan I 959-98-8 2.4  200 
Endosulfan II 33213-65-9 2.4  200 

Endosulfan sulfate 1031-07-8 2.4  200 
Endrin 72-20-8 0.014  89 

Heptachlor 76-44-8 0.042  15 
Lindane (gamma-BHC) 58-89-9 0.1  9.2 
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Table 6: Soil Excavation Endpoint Sample Results

Sample ID

Sampling Date

Compound CAS # Units Commercial SCO

4,4-DDD 72-54-8 μg/kg 92000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

4,4-DDE 72-55-9 μg/kg 62000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

4,4-DDT 50-29-3 μg/kg 47000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Aldrin 309-00-2 μg/kg 680 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

alpha-BHC 319-84-6 μg/kg 3400 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

alpha-Chlordane 5103-71-9 μg/kg 24000 19000 P 24000 P 25000 P 6700 P 31000 P 19000 P 240 P 520000 EP 3000 P 1900 P

beta-BHC 319-85-7 μg/kg 3000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

delta-BHC 319-86-8 μg/kg 500000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Dieldrin 60-57-1 μg/kg 1400 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 1700 EP 1900 U 420 U 180 U

Endosulfan I 959-98-8 μg/kg 200000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Endosulfan II 33213-65-9 μg/kg 200000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Endosulfan Sulfate 1031-07-8 μg/kg 200000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Endrin 72-20-8 μg/kg 89000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Endrin aldehyde 7421-93-4 μg/kg N/A 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Endrin ketone 53494-70-5 μg/kg N/A 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

gamma-BHC 58-89-9 μg/kg 9200 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

gamma-Chlordane 5103-74-2 μg/kg N/A 21000 P 25000 P 28000 P 7500 P 33000 P 21000 P 310 P 370000 E 3400 P 1800 P

Heptachlor 76-44-8 μg/kg 15000 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Heptachlor epoxide 1024-57-3 μg/kg N/A 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Methoxychlor 72-43-5 μg/kg N/A 1900 U 1800 U 2000 U 900 U 2000 U 1800 U 21 U 1900 U 420 U 180 U

Toxaphene 8001-35-2 μg/kg N/A 19000 U 18000 U 20000 U 9000 U 20000 U 18000 U 210 U 19000 U 4200 U 1800 U

Notes

1. Values highlighted in orange exceed the commerical Remedial Program Soil Cleanup Objectives (6 NYCRR Subpart 375-6, December 14, 2006)

Qualifiers

U  -      The compound was not detected at the indicated concentration.

P  -       For dual column analysis, the percent difference between the quantitated concentrations on the two columns is greater than 40%.

E  -       Indicates the analyte ‘s concentration exceeds the calibrated range of the instrument for that specific analysis.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.
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Table 7: Emergency Contact Numbers 

Medical, Fire, and Police: 911 

One Call Center: 
(800) 272-4480 
(3 day notice required for utility markout) 

Poison Control Center: (800) 222-1222 

Pollution Toxic Chemical Oil Spills: (800) 424-8802 

NYSDEC Spills Hotline (800) 457-7362 

Chemical Emergency Advice 
(Chemtrec) 

(800) 424-9300 

 

Table 8: Other Contact Numbers 

Qualified environmental professional: Phone: 

NYESDEC (Albany Office) 
Work Hours: (518) 402-9814 
After Hours: (800) 342-9226 (leave message) 

NYSDEC (Region 1 Office) Work Hours: (631) 444-0204 

Nassau County Department of Health (516) 571-3410 

New York State Department of Health, 
Division of Environmental Health 

(800) 458-1158 

* Note: Contact numbers subject to change and should be updated as necessary 
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Map Showing Route from the Site to the Hospital:
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The NYS Licensed Professional Engineer or a qualified environmental professional hired by the$%&'#$
:;*#+C shall perform sampling, monitoring, maintenance of groundwater for up to five (5) sampling 
events for pesticides only occurring annually or at such longer time period as the Department may 
determine and other remedial activities including the preparation of certified monitoring reports to the 
NYSDEC. The performance of these activities is a fundamental element of the NYSDEC's 
determination that the Controlled Property is safe commercial and industrial use, but not all uses. The 
SMP may be modified in accordance with the NYSDEC’s statutory and regulatory authority.  The Site 
Owner and all successors and assigns, assume the burden of complying with the SMP and obtaining an 
up-to-date version of the SMP from the NYSDEC. 
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1 All references to activities to be performed by Site Owner throughout this Section 3 shall be read as activities to 
be performed by or on Site Owner’s behalf by a NYS Licensed Professional Engineer or a qualified 
environmental professional hired by the Site Owner. 
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Table 9: Monitoring/Inspection Schedule 

 * The frequency of events will be conducted as specified until otherwise approved by NYSDEC and NYSDOH 
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Monitoring 
Program Frequency* Matrix Analysis 

Soil and Asphalt 
Cover System 
Monitoring & 
Inspections of 

Other Engineering 
Controls 

Annual N/A Visual  Inspection 

Groundwater Annual Groundwater 

 

TCL Pesticides (8081) 
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Department may determine.  Such groundwater monitoring shall commence with the 2014 sampling scheduled to 
occur in late September  – early October 2014 timeframe. 
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Well ID Shallow/Deep Location 

MW-1! Shallow! On-site (parking lot) 

MW-2! Shallow! On-site (parking lot) 

MW-3! Shallow! On-site (parking lot) 

MW-4! Shallow! On-site (parking lot) 

MW-5! Shallow! On-site (parking lot) 

MW-6! Deep! On-site (parking lot) 

MW-7S! Shallow! Downgradient, on Broadway 

MW-7D! Deep! Downgradient, on Broadway 
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MW-10R! Shallow! Downgradient, on Park Ave 

MW-11R! Shallow! Downgradient, on Park Ave 
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!

!

!
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! DAKD?!B6E#$%&5#3!<',!L0%0!+#038,#4#(%>!

! "04;/&(-!.,'-,04J!

! "04;/#!1,0$M&(-!0(7!?83%'7=>!

! ?0/&6,0%&'(!.,'$#78,#3J!

! A(0/=%&$0/!.,'$#78,#3>!

! .,#;0,0%&'(!'<!0!L0%0!N306&/&%=!"8440,=!O#;',%!FLN"OG9!:2&$2!:&//!;,#3#(%!%2#!,#38/%3!'<!70%0!
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! ?'3&#5!'4!0//!4&#/7!4',65!$'63/#%#7!8#9-9:!<#//!5063/&(-!/'-5:!$@0&(A'4A$;5%'72!7'$;6#(%0%&'(:!#%$9=>!!

! "063/&(-!,#5;/%5!&(!$'630,&5'(!%'!033,'3,&0%#!5%0(70,75B$,&%#,&0>!

! C!4&-;,#!&//;5%,0%&(-!5063/#!%23#!0(7!5063/&(-!/'$0%&'(5>!

! ?'3&#5!'4!0//!/0D',0%',2!70%0!5@##%5!0(7!%@#!,#E;&,#7!/0D',0%',2!70%0!7#/&F#,0D/#5!,#E;&,#7!4',!0//!
3'&(%5!5063/#7!8',!D#!5;D6&%%#7!#/#$%,'(&$0//2!&(!%@#!GH"IJ?A&7#(%&4&#7!4',60%=>!

! C(2!'D5#,F0%&'(5:!$'($/;5&'(5:!',!,#$'66#(70%&'(5>!0(7!

! C!7#%#,6&(0%&'(!05!%'!<@#%@#,!-,';(7<0%#,!$'(7&%&'(5!@0F#!$@0(-#7!5&($#!%@#!/05%!,#3',%&(-!#F#(%9!
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J/#$%,'(&$!I0%0!I#/&F#,0D/#!+0(;0/9!!JII!5;D6&%%0/5!<&//!&($/;7#N!

O= C(!&(&%&0/!5;D6&%%0/!$'(%0&(&(-!&(4',60%&'(!,#-0,7&(-!%@#!70%0!3,'F&7#,:!40$&/&%2:!0(7!/'$0%&'(5!<&%@!
5;,F#2#7!PC1!PLGK!$'',7&(0%#59!!C!5;D40$&/&%2!$'7#!<&//!D#!&7#(%&4&#7!<&%@!%@#!GH"IJ?!.+9!

Q= CF0&/0D/#!<#//!$'(5%,;$%&'(!70%0!

)= R&#/7!"063/#!70%0!&($/;7&(-!60%,&S:!5063/#!70%#!0(7!%&6#:!<0%#,!/#F#/!70%0:!0(7!4&#/7!!!!!!!!!
30,06#%#,!70%0!

T= P0D',0%',2!0(0/2%&$0/!70%0!4',!#0$@!4&#/7!5063/#!$'//#$%#79!

C!5;660,2!'4!%@#!6'(&%',&(-!3,'-,06!7#/&F#,0D/#5!0,#!5;660,&U#7!&(!10D/#!OO!D#/'<9!

Table 11: Schedule of Monitoring/Inspection Reports 

V1@#!4,#E;#($2!'4!#F#(%5!<&//!D#!$'(7;$%#7!05!53#$&4&#7!;(%&/!'%@#,<&5#!033,'F#7!D2!GH"IJ?!
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Task Reporting Frequency* 
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)23( 456"7(!-'%$-$%&'(!%$"(/-'-8"6"'$(01-'(
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!"#$%&'()$*+,-.+.-/,$*-.($0+,+1('(,.$23+,$

*(4.-/,$!$
5,67(4.-/,68$9(7/:.-,1$+,;$<(:.-=-4+.-/,6$

!>#$*-.($5,67(4.-/,6$
!"#"#$%&'()*+,-&$./)01)&*2$
"##!$%&'()*$+%&!,$##!-(!)+%./)*(.!-0!*1(!2$*(!3,%(45!6*!*1(!74(8/(%)0!&'()$7$(.!$%!*1(!&)1(./#(&!
'4+9$.(.!$%!2()*$+%!:!;+%$*+4$%<!=#6%!+7!*1$&!2;=>!!"*!6!?$%$?/?@!6!&$*(A,$.(!$%&'()*$+%!,$##!-(!
)+%./)*(.!6%%/6##0>!!B%&'()*$+%&!+7!4(?(.$6#!)+?'+%(%*&!,$##!6#&+!-(!)+%./)*(.!,1(%(9(4!6!
&(9(4(!)+%.$*$+%!16&!*6C(%!'#6)(@!&/)1!6&!6%!(4+&$+%!+4!7#++.$%<!(9(%*!*16*!?60!677()*!*1(!DE&>!

!"#"3$$%&'()*+,-&$.-/4'5$674(8,&9$:7+75$7&;$<7,&+)&7&*)$=)(-/+'$$
"!<(%(46#!&$*(A,$.(!$%&'()*$+%!7+4?!,$##!-(!)+?'#(*(.!-0!*1(!2$*(!3,%(4!./4$%<!*1(!&$*(A,$.(!
$%&'()*$+%!F&((!"''(%.$G!HI>!J1$&!7+4?!$&!&/-K()*!*+!LM2NDE!4(9$&$+%>!

"##!6''#$)6-#(!$%&'()*$+%!7+4?&!6%.!+*1(4!4()+4.&@!$%)#/.$%<!6##!?(.$6!&6?'#$%<!.6*6!6%.!&0&*(?!
?6$%*(%6%)(!4('+4*&@!<(%(46*(.!7+4!*1(!2$*(!./4$%<!*1(!4('+4*$%<!'(4$+.!,$##!-(!'4+9$.(.!-0!*1(!
2$*(!3,%(4!$%!(#()*4+%$)!7+4?6*!$%!*1(!=(4$+.$)!O(9$(,!O('+4*>!

!"#">$$?@7817+,-&$-A$=)*-/;'$7&;$=)(-/+,&9$$
J1(!4(&/#*&!+7!*1(!$%&'()*$+%!6%.!&$*(!?+%$*+4$%<!.6*6!,$##!-(!(96#/6*(.!6&!'64*!+7!*1(!DEPBE!
)(4*$7$)6*$+%!*+!)+%7$4?!*16*!*1(Q!

! DEPBE&!64(!$%!'#6)(@!64(!'(47+4?$%<!'4+'(4#0@!6%.!4(?6$%!(77()*$9(R!

! J1(!;+%$*+4$%<!=#6%!$&!-($%<!$?'#(?(%*(.!-0!*1(!2$*(!3,%(4R!

! J1(!&$*(!4(?(.0!)+%*$%/(&!*+!-(!'4+*()*$9(!+7!'/-#$)!1(6#*1!6%.!*1(!(%9$4+%?(%*!6%.!$&!
'(47+4?$%<!6&!.(&$<%(.!$%!*1(!O"S=!6%.!HDO>!

!

!>?$<(:.-=-4+.-/,$/=$@,1-,((:-,1$+,;$$
5,6.-.&.-/,+3$</,.:/36$

"7*(4!*1(!#6&*!$%&'()*$+%!+7!*1(!4('+4*$%<!'(4$+.@!6!LM2!T$)(%&(.!=4+7(&&$+%6#!D%<$%((4!+4!6!
8/6#$7$(.!(%9$4+%?(%*6#!'4+7(&&$+%6#!1$4(.!-0!*1(!2$*(!3,%(4!,$##!'4('64(!*1(!7+##+,$%<!
)(4*$7$)6*$+%Q!
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'(47+4?(.!-0!+4!+%!2$*(!3,%(4V&!-(16#7!-0!6!LM2!T$)(%&(.!=4+7(&&$+%6#!D%<$%((4!+4!6!8/6#$7$(.!(%9$4+%?(%*6#!
'4+7(&&$+%6#!1$4(.!-0!*1(!2$*(!3,%(4>!
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!
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o J1(!$%&'()*$+%!+7!*1(!2$*(!*+!)+%7$4?!*1(!(77()*$9(%(&&!+7!*1(!$%&*$*/*$+%6#!6%.!(%<$%((4$%<!
)+%*4+#&!4(8/$4(.!-0!*1(!4(?(.$6#!'4+<46?!,6&!'(47+4?(.!/%.(4!?0!.$4()*$+%R!

o J1(!$%&*$*/*$+%6#!)+%*4+#!6%.P+4!(%<$%((4$%<!)+%*4+#!(?'#+0(.!6*!*1$&!2$*(!$&!/%)16%<(.!
74+?!*1(!.6*(!*1(!)+%*4+#!,6&!'/*!$%!'#6)(@!+4!#6&*!6''4+9(.!-0!*1(!LM2NDER!

o L+*1$%<!16&!+))/44(.!*16*!,+/#.!$?'6$4!*1(!6-$#$*0!+7!*1(!)+%*4+#!*+!'4+*()*!*1(!'/-#$)!
1(6#*1!6%.!(%9$4+%?(%*R!

o L+*1$%<!16&!+))/44(.!*16*!,+/#.!)+%&*$*/*(!6!9$+#6*$+%!+4!76$#/4(!*+!)+?'#0!,$*1!6%0!&$*(!
?6%6<(?(%*!'#6%!7+4!*1$&!)+%*4+#R!

o "))(&&!*+!*1(!2$*(!,$##!)+%*$%/(!*+!-(!'4+9$.(.!*+!*1(!LM2NDE!*+!(96#/6*(!*1(!4(?(.0@!
$%)#/.$%<!6))(&&!*+!(96#/6*(!*1(!)+%*$%/(.!?6$%*(%6%)(!+7!*1$&!)+%*4+#R!!

o W&(!+7!*1(!2$*(!$&!)+?'#$6%*!,$*1!*1(!D%9$4+%?(%*6#!D6&(?(%*R!

o J1(!(%<$%((4$%<!)+%*4+#!&0&*(?&!64(!'(47+4?$%<!6&!.(&$<%(.!6%.!64(!(77()*$9(R!

o J+!*1(!-(&*!+7!?0!C%+,#(.<(!6%.!-(#$(7@!*1(!,+4C!6%.!)+%)#/&$+%&!.(&)4$-(.!$%!*1$&!
)(4*$7$)6*$+%!64(!$%!6))+4.6%)(!,$*1!*1(!4(8/$4(?(%*&!+7!*1(!&$*(!4(?(.$6#!'4+<46?!6%.!
<(%(46##0!6))('*(.!(%<$%((4$%<!'46)*$)(&R!6%.!

o J1(!$%7+4?6*$+%!'4(&(%*(.!$%!*1$&!4('+4*!$&!6))/46*(!6%.!)+?'#(*(>!

o B!)(4*$70!*16*!6##!$%7+4?6*$+%!6%.!&*6*(?(%*&!$%!*1$&!)(4*$7$)6*$+%!7+4?!64(!*4/(>!B!
/%.(4&*6%.!*16*!6!76#&(!&*6*(?(%*!?6.(!1(4($%!$&!'/%$&16-#(!6&!6!E#6&&!X"Y!?$&.(?(6%+4@!
'/4&/6%*!*+!2()*$+%!Z5[>\U!+7!*1(!=(%6#!T6,>!!B@!]%6?(^@!+7!]-/&$%(&&!6..4(&&^@!6?!
)(4*$70$%<!6&!]3,%(4!+4!3,%(4V&!N(&$<%6*(.!2$*(!O('4(&(%*6*$9(^!7+4!*1(!2$*(>!

J1(!&$<%(.!)(4*$7$)6*$+%!,$##!-(!$%)#/.(.!$%!*1(!=OO!.(&)4$-(.!-(#+,>!

!

!>A$$2(:-/;-4$9(B-(C$9(7/:.$
!"!=OO!,$##!-(!&/-?$**(.!-0!*1(!2$*(!3,%(4!*+!*1(!LM2NDE!(9(40!*1$4.!0(64>!J1(!%(G*!=OO!$&!./(!-0!;60!5_@!
Z[5`>!!B%!*1(!(9(%*!*16*!*1(!2$*(!$&!&/-.$9$.(.!$%*+!&('646*(!'64)(#&!,$*1!.$77(4(%*!+,%(4&1$'@!6!&$%<#(!=OO!
,$##!-(!'4('64(.!-0!*1(!2$*(!3,%(4!*16*!6..4(&&(&!*1(!2$*(!.(&)4$-(.!$%!"''(%.$G!"!F"TJ"P"E2;!T6%.!J$*#(!
2/49(0I>!J1(!4('+4*!,$##!-(!'4('64(.!-0!*1(!2$*(!3,%(4!$%!6))+4.6%)(!,$*1!LM2NDE!NDOA5[!6%.!&/-?$**(.!
,$*1$%!\U!.60&!+7!*1(!(%.!+7!(6)1!)(4*$7$)6*$+%!'(4$+.>!!;(.$6!&6?'#$%<!4(&/#*&!,$##!6#&+!$%)+4'+46*(.!$%*+!
*1(!=OO>!!J1(!4('+4*!,$##!$%)#/.(Q!!

! B.(%*$7$)6*$+%@!6&&(&&?(%*!6%.!)(4*$7$)6*$+%!+7!6##!DE&PBE&!4(8/$4(.!-0!*1(!4(?(.0!7+4!*1(!2$*(R!!

! O(&/#*&!+7!*1(!4(8/$4(.!6%%/6#!&$*(!$%&'()*$+%&!6%.!&(9(4(!)+%.$*$+%!$%&'()*$+%&@!$7!6''#$)6-#(R!

! "##!6''#$)6-#(!$%&'()*$+%!7+4?&!6%.!+*1(4!4()+4.&!<(%(46*(.!7+4!*1(!2$*(!./4$%<!*1(!4('+4*$%<!'(4$+.!
$%!(#()*4+%$)!7+4?6*R!

! "!&/??640!+7!6%0!.$&)164<(!?+%$*+4$%<!.6*6!6%.P+4!$%7+4?6*$+%!<(%(46*(.!./4$%<!*1(!4('+4*$%<!
'(4$+.!,$*1!)+??(%*&!6%.!)+%)#/&$+%&R!
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From D&B Limited Site Data Summary Report, 2007
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Figure 2
Study Area Water Table Contour Map

Fumex Sanitation
Garden City Park, New York

From CDM Phase II Report, Fumex Site



Figure 3 
Monitoring Wells and  Soil Sample Locations Map

Fumex Sanitation
Garden City Park, New York 

From CDM Phase II Report Amendments



Figure 4
 On-Site Pesticide Soil Contamination in Multiples of TAGM 4046 Cleanup Objectives

Fumex Sanitation
 Garden City Park, New York

From CDM Phase II Report, Fumex Site



Figure 5
Soil Sample Locations

 Fumex Sanitation
 Garden City Park, New York

From Predesign Investigation (Dvirka and Bartilucci)Not to Scale
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From Soil Excavation and Asphalt Cover Design, October 2009

Not to Scale





 

 

Appendix A 

ALTA/ACSM Land Title Survey 
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5IH!-2&++(4!9B'!'0*,3*/&$.!-2&++!A&++!;'!B'+-!-3 &.1!2'13+*2!A$2=!B$32(!;3/!/&6 -!($!*(!.$ /!/$!-&(23%/!
6*N$2!,$./2*,/!A$2=4!Q%$.!'0*,3*/&$.@!/B'!,$./2*,/$2!A&++! &66'-&*/'+8!.$/&)8!/B'!>' &-'./!I.1&.''2!/B*/!
*++!%'2($..'+!B*0'!(*)'+8!;''.!'0*,3*/'-4!
!

3.0.2 Site Description
9B'!%2$N',/!(&/'!&(!+$,*/'-!*/!RSR!D'22&,=(!>$*-!&.!T*2-'.!#&/8!H*2=@!9$A.!$)!M$2/B!D'6%(/'*-@!M*((*3!
#$3./8@!M'A!P$2=4!9B'!%2$%'2/8!&(!*%%2$<&6*/'+8!RGS!*,2'!&.!(&E'!*.-!&.,+3-'(!*!$.':(/$28!;2&,=!;3&+-&.1!
*.-!*!%*0'-!%*2=&.1!*2'*!&.!/B'!2'*24!9B'!(&/'!A*(!B&(/$2&,*++8!$,,3%&'-!;8!U36'<!7*.&/*/&$.@!V.,4@!*!
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#$%%&'#()*!+&'%(+&!&,+&'%(-)+($-!./0(-&001!23&!0(+&!(0!.$'4&'&4!.5!6&47$'4!89&-/&!+$!+3&!-$'+3:!;&''(#<0!
=$)4!+$!+3&!&)0+:!)-4!)!#$%%&'#()*!./(*4(->:!?-(+&4!=&7'(>&')+($-:!+$!+3&!0$/+31!=&0(4&-+()*!@'$@&'+(&0!
.$'4&'!+3&!0(+&!+$!+3&!0$/+3A&0+!)-4!A&0+1!!!
!
23&!@'$@&'+5!(0!'&*)+(9&*5!7*)+:!)-4!+3&!'&)'!@)'<(->!*$+!>&-+*5!0*$@&0!+$!7)#(*(+)+&!4')(-)>&!(-+$!)-!$-B0(+&!
4'5!A&**1!23&!0$/+3&'-!)-4!A&0+&'-!*(%(+0!$7!+3&!'&)'!@)'<(->!*$+!)'&!0/''$/-4&4!.5!#3)(-B*(-<!7&-#&:!)-4!
+3&!-$'+3&'-!@'$@&'+5!.$/-4)'5!(0!4&%)'#)+&4!.5!)!.'(#<!A)**!A(+3!)##&00!9()!)!>)+&!7'$%!6&47$'4!89&-/&1!
8!'&+)(-(->!A)**!)*$->!+3&!0$/+3&'-!)-4!A&0+&'-!@'$@&'+5!.$/-4)'(&0!0&@)')+&0!+3&!0(+&!7'$%!)4C)#&-+!
@'$@&'+(&01!

!
!

3.0.3 Scope of work
23&!A$'<!/-4&'!+3(0!#$-+')#+!(-#*/4&0!)**!+3&!A$'<!'&D/('&4!7$'!+3&!#$%@*&+&!'&%&4()+($-!$7!+3&!E/%&,!
F)-(+)+($-!F(+&1!23&!A$'<!(-#*/4&0!./+!(0!-$+!*(%(+&4!+$G!

!!!!!!!H-0+)**!+&%@$')'5!7)#(*(+(&0!)-4!/+(*(+(&0I!
!!!!!!!J$-0+'/#+($-!$7!+&%@$')'5!0(+&!0&#/'(+5!)-4!&'$0($-!#$-+'$*!7&-#(->!+$!@'$+&#+!+3&!0(+&!)-4!!-&(>3.$'(->! !!!!!!!!!!!!!!!!!!
!!!!!!!@'$@&'+(&0I!
!!!!!!!K,#)9)+($-:!>')4(->:!.)#<7(**:!#$%@)#+($-!)-4!*)-40#)@(->!)0!@&'!+3&!#$-+')#+!0@&#(7(#)+($-01!
!!!!!!!J*$0&!&,(0+(->!4'5!A&**!)-4!'&%$9&!/-4&'>'$/-4!@(@(->I!
!!!!!!!H-0+)**!-&A!0+$'%!A)+&'!4')(-)>&!7)#(*(+(&0!)-4!)00$#()+&4!#$--&#+($-!+$!0+$'%!0&A&'I!
!!!!!!!H-0+)**!)0@3)*+!#$9&'I!
!!!!!!!8.)+&!)0.&0+$0!7*$$'!+(*&0!(-!>)')>&!)'&):!)0!A&**!)0!+3&!&-#)@0/*)+($-!$7!)0.&0+$0!A)**!%)0+(#!7$/-4!(-!+3&!
!!!!!!!%)(-!./(*4(->I!
!!!!!!!L&#$-+)%(-)+&!)-4!0&)*!#$-#'&+&!7*$$'!(-!>)')>&I!
!!!!!!!J$-4/#+!&-4@$(-+!0$(*!0)%@*(->!)-4!+&0+(->I!
!!!!!!!2')-0@$'+!)-4!4(0@$0&!$7!A)0+&!%)+&'()*0I!
!!!!!!!=&%$9&!+&%@$')'5!/+(*(+(&0!)-4!7)#(*(+(&0!)-4!0(+&!'&0+$')+($-1!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
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4.1 Site Task and Operations 
#$%$% &'()*)+,-)'.!,./!).)-),*!01-234$!
#$%$5 6.0-,**!-174'8,89!:,;)*)-)10!,./!3-)*)-)10!!
#$%$< ='.0-83;-)'.!':!-174'8,89!0)-1!01;38)-9!,./!18'0)'.!;'.-8'*!:1.;).>!-'!48'-1;-!-?1!0)-1!,./!!

.1)>?('8).>!48'418-)10@!
#$%$# AB;,C,-)'.D!>8,/).>D!(,;E:)**D!;'74,;-)'.!,./!*,./0;,4).>!,0!418!-?1!;'.-8,;-!041;):);,-)'.0$!
#$%$F =*'01!1B)0-).>!/89!G1**!,./!817'C1!3./18>8'3./!4)4).>@!
#$%$H 6.0-,**!.1G!0-'87!G,-18!/8,).,>1!:,;)*)-)10!,./!,00';),-1/!;'..1;-)'.!-'!0-'87!01G18@!
#$%$" 6.0-,**!,04?,*-!;'C18@!
#$%$I J(,-1!,0(10-'0!:*''8!-)*10!).!>,8,>1!,81,D!,0!G1**!,0!-?1!1.;,403*,-)'.!':!,0(10-'0!G,**!7,0-);!:'3./!

).!-?1!7,).!(3)*/).>@!
#$%$K L1;'.-,7).,-1!,./!01,*!;'.;81-1!:*''8!).!>,8,>1@!
#$%$%M ='./3;-!1./4').-!0')*!0,74*).>!,./!-10-).>@!
#$%$%% N8,.04'8-!,./!/)04'01!':!G,0-1!7,-18),*0@!
#$%$%5 O17'C1!-174'8,89!3-)*)-)10!,./!:,;)*)-)10!,./!0)-1!810-'8,-)'.!
#$%$%< L127'()*)+,-)'.!':!0)-1!,./!817'C,*!':!,**! !1P3)471.-!,0!418!;'.-8,;-!041;):);,-)'.0$!

!
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!"#$%&'()*$+&,&-./$!

!"#"0$%123/4$5-23/4$&6.$'&11$$
#$%&'())*!+,&&!-)!.+./)!'0!*&,%1!2/,%1!.34!0.&&!5.6./4*!'3*,2)!.34!4,*78**!.2!25)!+))9&(!2''&-':!*.0)2(!
$))2,3;<!=5)!%/)*)37)!'0!5).>(!)?8,%$)32!/)?8,/)*!.&&!%)/*'33)&!'3*,2)!2'!+)./!5).>(!+'/9!-''2*!.34!
5./4!5.2*<!@&&!%)/*'33)&!*5'8&4!-)!.+./)!'0!25)!>./,.-,&,2(!'0!25)!+'/9!*8/0.7)!,3!25),/!+'/9!./).<!
#>)/(!.22)$%2!+,&&!-)!$.4)!2'!%/)>)32!.77,4)32*!48)!2'!*&,%*1!2/,%*1!.34!0.&&*!-(!25'/'8;5!/)>,)+!'0!25)!
4.,&(!2.*9*!.34!*,2)!7'34,2,'3*!48/,3;!25)!$'/3,3;!2.,&;.2)!*.0)2(!$))2,3;<!!
!"#"#$7&11268$9:;(<)/$$
A'/9!'3!25,*!%/'B)72!+,&&!,37&84)!.72,>,2,)*!+5)/)!25)/)!,*!.!5.6./4!0/'$!0.&&,3;!'-B)72*<!@CDE!
.%%/'>)4!5./4!5.2*!+,&&!-)!+'/3!.2!.&&!2,$)*!+5)3!'3!25)!*,2)!):7)%2!,34''/*<!@&&!5./4!5.2*!2'!5.>)!
/)0&)72,>)!$.2)/,.&!.%%&,)4<!D7.00'&4*!.34!+'/9!%&.20'/$*!$8*2!5.>)!2')!-'./4*<!A'/9)/*!$8*2!3'2!
25/'+!'/!4/'%!)?8,%$)32!'/!2''&*!0/'$!'3)!&)>)&!2'!.3'25)/<!F''*)!2''&*!$8*2!3'2!-)!7.//,)4!8%!'/!
4'+3!&.44)/*<!G'+)/!2''&*!$8*2!3'2!-)!5',*2)4!'/!&'+)/)4!-(!25),/!7'/4<!H*)!.!*)78/)&(!2,)4!/'%)!2'!
/.,*)!'/!&'+)/!2''&*!0/'$!'3)!&)>)&!2'!.3'25)/<!I,>)J;.&&'3!%&.*2,7!%.,&*!$.(!'3&(!-)!8*)4!0'/!5',*2,3;!
2''&*!'/!$.2)/,.&*!,0!25)!5.34&)!,*!/)$'>)4!.34!/'%)1!75.,31!'/!K3,3)J+,/)K!./)!*)78/)&(!0.*2)3)4!
25/'8;5!25)!+.&&*!'0!25)!-879)2<!L))%!+'/9)/*!.+.(!0/'$!./).*!+5)/)!$.2)/,.&*!'/!2''&*!./)!-),3;!
5',*2)4!'/!&'+)/)4<!!
!"#"=$>&<?$%)-&26$

$M.79!D2/.,3!,*!.!7'$$'3!,3B8/(!,3!7'3*2/872,'3!25.2!,*!%/.72,7.&&(!NOOP!%/)>)32.-&)<!M.79!*2/.,3!
8*8.&&(!/)*8&2*!0/'$!'3)!'0!25)!0'&&'+,3;!0.72'/*Q!!

! F,02,3;!'/!7.//(,3;!'-B)72*!25.2!./)!.+9+./4!'/!2''!5).>(!!
! F,02,3;!'/!7.//(,3;!'-B)72*!'>)/!*&,%%)/(!'/!83)>)3!2)//.,3!!
! @+9+./4!-'4(!%'*,2,'3!'/!28/3,3;!.2!25)!+.,*2!+5,&)!&,02,3;!
! G''/!&,02,3;!2)753,?8)!'/!-)34,3;!.2!25)!+.,*2!+5)3!&,02,3;!
! E3B8/,)*!0/'$!0.&&*!'/!)?8,%$)32!.77,4)32*!!

5@$&A@2.$:&<?$/)-&26$26;B-2(/Q!

! H*)!2''&*!*875!.*!5.34!2/879*1!4'&&,)*1!'/!5).>(!)?8,%$)32!2'!7.//(!.+9+./4!'/!5).>(!
&'.4*!R'>)/!SO!&-*T!!

! U.9)!*8/)!+'/9,3;!.34!+.&9,3;!*8/0.7)*!./)!0&.2!.34!0/))!'0!'-B)72*!'/!*8-*2.37)*!25.2!
7'8&4!7.8*)!.!+'/9)/!2'!*&,%!'/!2/,%!+5,&)!7.//(,3;!'-B)72*<!

! !H*)!%/'%)/!-'4(!%'*,2,'3!+5)3!&,02,3;<!!
! =8/3!25)!+5'&)!-'4(1!4'3V2!2+,*2<!
! H*)!%/'%)/!2)753,?8)!0'/!&,02,3;!R0))2!.%./21!93))*!-)321!&'.4!7)32)/!'0!;/.>,2(!7&'*)!2'!

25)!-'4(1!5).4!8%!.34!-.79!*2/.,;521!8*,3;!&);*!2'!%)/0'/$!25)!&,02T!
! @&+.(*!8*)!*).2-)&2*!,3!>)5,7&)*!.34!)?8,%$)32!.34!.&+.(*!'%)/.2)!*.0)&(<
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!"#"!$%&'()*+,-$.*+/)*+,-$01&*2*+,$34$56'*789+1$:+;$<==>(!!
#$%!&'(()*'+%$!,-!.%%/!/%($-00%1!'2'3!4(-5!,6%!$2)07!('+)8$!-4!-/%(',)07!%98)/5%0,:!;-(.%($!'(%!0-,!,-!
,('0$),!&%,2%%0!'!/)%*%!-4!%98)/5%0,!'0+!'0-,6%(!-&<%*,=!-(!'//(-'*6!'!/)%*%!-4!6%'>3!%98)/5%0,!801%$$!
+)(%*,%+!,-!+-!$-!&3!,6%!-/%(',-(:!!
;-(.!-0!(')$%+!%98)/5%0,!2)11!0-,!&%!/%(4-(5%+!801%$$!,6%!(')$%+!%98)/5%0,!)$!$%*8(%13!&1-*.%+!-0!/1'*%:!!
;-(.%($!8$)07!<'*.6'55%($!2)11!2%'(!$,%%1?,-%+!&--,$!'0+!5%,','($'1!78'(+$:!;-(.%($!8$)07!'03!,3/%!-4!
/-2%(!*8,,)07=!*6)//)07=!-(!7()0+)07!,--1!58$,!2%'(!/(-/%(!%3%!/(-,%*,)-0!@ABCD!E?FG!(',%+!4'*%!$6)%1+!'0+!
71'$$%$H:!!
;6%0!8$)07!6%'>3!%98)/5%0,!,-!801-'+!5',%()'1$!(%98)(%$!2-(.%($!,-!/-$),)-0!,6%!1-'+!5'08'113=!,'71)0%$!
58$,!&%!8$%+:!I-!0-,!6'0+1%!1-'+$!5'08'113!)4!,6%(%!)$!'03!/)0*6!-(!*(8$6!6'J'(+:!!

!"#"?$5>9/1&*/:>$@:A:&;(!!

K(-80+!4'81,!*)(*8),!)0,%((8/,%($!2)11!&%!8$%+!-0!'11!/-(,'&1%=!%1%*,()*'113!-/%(',%+!%98)/5%0,:!A11!%L,%0$)-0!
*-(+$!58$,!&%!M6'(+!$%(>)*%M!@$8*6!'$!CN=!CONH=!2),6!7(-80+!*)(*8),=!*->%()07=!'0+!$,(')0!(%1)%4!)0,'*,:!P-(+$!
58$,!&%!)0$/%*,%+!/()-(!,-!%'*6!8$%=!'0+!+%4%*,)>%!*-(+$!(%/')(%+!,-!-()7)0'1!*-0+),)-0!-(!+%$,(-3%+:!MQ-5%LM!
-(!-,6%(!,3/%$!-4!/%(5'0%0,!2)()07!%98)/5%0,!58$,!0-,!&%!8$%+!,-!4'&()*',%!%L,%0$)-0!*-(+$:!A11!%98)/5%0,!
'0+!/-2%(!1)0%$!2),6!'!/-,%0,)'1!%1%*,()*'1!%L/-$8(%!2)11!&%!>%()4)%+=!1-*.%+=!'0+!,'77%+!'$!&%)07!-8,!-4!
$%(>)*%:!N6)$!2)11!&%!'**-5/1)$6%+!&%4-(%!'03!2-(.!-/%(',)-0$!'(%!)0),)',%+:!A11!1)0%$!58$,!&%!,('*%+!,-!,6%!
5')0!%1%*,()*'1!/'0%1!-(!0%'(%$,!<80*,)-0!&-L!,-!*-04)(5!,6%!1)0%$!6'>%!&%%0!+%?%0%(7)J%+:!A11!1-*.-8 ,'7?
-8,!/(-*%+8(%$!4-80+!)0!C%*,)-0!RS!?CATUNV!WQXPUI#QUC=!UBKDBUUQDBK!PXBNQXYC!ABI!;XQZ!
WQAPNDPUC!-4!,6)$![ACW!2)11!&%!4-11-2%+:!!

!"#"B$.=C9&$<==>(!
D0<8()%$\!A!>'()%,3!-4!6'0+!'0+!/-2%(!,--1$!2)11!&%!8$%+!+8()07!,6)$!/(-<%*,:!N6)$!)0*18+%$!/1',%!,'5/%($=!
<85/)07!<'*.$=!*8,?-44!$'2$=!/)/%!*8,,%($=!/)/%!,6(%'+%($=!/)/%!'0+!1)0%(!48$)-0!2%1+%($=!*6')0!$'2$=!'0+!-,6%(!
%1%*,()*'1!'0+!*-5&8$,)-0?/-2%(%+!%98)/5%0,:!!
W()-(!,-!8$%!-4!'03!%98)/5%0,=!,6%!-/%(',-(!2)11!5'.%!,6%5$%1>%$!.0-21%+7%'&1%!-4!/(-/%(!-/%(',)-0!%),6%(!&3!
(%*%)>)07!)0$,(8*,)-0$!-(!(%'+)07!5'084'*,8(%(]$!-/%(',)07!5'08'1:!A11!-/%(',-($!2)11!&%!(%98)(%+!,-!
+%5-0$,(',%!/(-4)*)%0*3!)0!,--1!-/%(',)-0:!!
W()-(!,-!%'*6!+'3]$!8$%=!'11!78'(+$=!7->%(0-($=!'0+!/(-,%*,)>%!+%>)*%$!2)11!&%!*6%*.%+:!W(-/%(!WWU!4-(!$/%*)4)*!
,--1$!,6',!5'3!&%!(%98)(%+!)0!'++),)-0!,-!$,'0+'(+!Y%>%1!I!-(!Y%>%1!P!WWU!2)11!&%!'$$)70%+!&3![CQ!'0+!8$%+:!
N6)$!5'3!)0*18+%!4'*%!$6)%1+=!*6'/$=!'0+!5%,','($'1!-(!4--,!78'(+$:!Y--$%!*1-,6)07!2)11!0-,!&%!2-(0!26%0!
8$)07!/-2%(!,--1$:!!
!
!A11!%1%*,()*'1!6'0+!,--1$!2)11!&%!'//(->%+!+-8&1%?)0$81',%+!-(!/(-/%(13!7(-80+%+=!'0+!8$%+!-013!2),6!7(-80+!
4'81,!*)(*8),!)0,%((8/,%($:!!
!
! !
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!"#"$%&''(%)*+%,)*+%-*./0123%!

$%%!&'()!*+,-),&!*'%%!*) .,!.//,+/,'.()!0++(*).,1!23),)!(3)!/+&&'4'%'(5!+0 !0++(!'678,')&!)9'&(&: !
.;;'('+6.%!0++(!/,+()<('+6:!&8<3!.&!=)(.(.,&.%!>8.,;&:!=.5!4)!,)?8',);1!!

$%%!*+,-!/),0+,=);!+6!(3)!&'()!,)?8',)&!/,+/),!3.6;!/,+()<('+61!@)6),.%!*+,-!,)?8',)&!%).(3),A
/.%=!*+,-!>%+B)&1!C+=)!-'6;&!+0!<8(('6>:!*3), )!(3)!/+&&'4'%'(5!+0!<8(('6>!(3)!3.6 ;!)9'&(&: !
&3+8%;!4)!;+6)!8&'6>!<8(A/,++0!>%+B)&!D&8<3!.&!*',)A,)'60+,<);!+,!E)B%.,! FG !>%+B)&H1!F.>%'6)&!
&3+8%;!4)!8&);!(+!>8';)!%+.;&!4)'6>!=+B);!*'(3!3).B5!)?8'/=)6(1!I)B),!/%.<)!3.6;&!+6!.!%+.;!
4)(*))6!.!%+.;!.6;!(3)!>,+86;:!&+%';!+47)<(&:!+,!+(3),!)?8'/=)6(1!!

!
!"#"4%5)316%7203'*)8%70'(26(192%:;/1<=2*(%!

$%%!)=/%+5))&!.(!(3)!&'()!*'%%!4)!'&&8);!(3)!0+%%+*'6>!J),&+6.%!J,+()<('B)!K?8'/=)6(!DJJKH!!
$ICL!C(.6;.,;!3.,;!3.(!!
J,+()<('B)!)5)*).,!*3'<3!*'%%!4)!8&);!;8,'6>!.%%!)5)!3.M.,;+8&!*+,-!
$!,)0%)<('B)!B)&(!=8&(!4)!*+,6!'6!.%%!.,).&!.(!.%%!('=)&!*3)6!+6!(3)!*+,-&'()1!!
!!
F3)!0+%%+*'6>!JJK!*'%%!4)!+6!3.6;!.(!.%%!('=)&!0+,!8&)!45!
*+,-),&N!!

! J),&+6.%!O.%%!$,,)&(!C5&()=&!
! P)&/',.(+,&!'6!.%%!&(.6;.,;!&'M)&1!L6<%8;)&!QKJ$!

<.,(,';>)&!.6;!+,>.6'<!B./+,!<.,(,';>)&1!!
!

!"#">%:*6'/*(201*?%@(181(123%AB920C2)+%I 5/012+D%!

K?8'/=)6(!D'1)1:!<,.6)&:!=.6!%'0(&:!;,'%%!, '>&:!)(<1H!3.B'6>!(3)!/+()6('.%!(+!<+= !'6!<+6(.<(!*'(3 !
+B),3).;!/ +*),!%'6)&:!*'%%!6+ !4) !/+&'('+6); !+, !+/), .();!*'(3'6 !.// +9'=.()%5!"#!0 )(!+0 !
)6),>'M);!/+*),!(,.6&= &&'+6!%'6)&1!F,.6&'(!+0 ?8'/= 6(!86;),!/+*),!%'6)&!= &(!%).B)!.!
='6'=8=!"#!0))(!+0!<%).,.6<)1!23)6!+/),.('6>!6).,!3'>3A()6&'+6!(,.6&='&&'+6!%'6)&:!(3)!8('%'(5!
=8&(!4)!<.%%);!(+!.&<),(.'6!(3)',!B+%(.>)!.6;!&.0)!.//,+.<3!;'&(.6<)!!

$(!%).&(!RS!3+8,&!/,'+,!(+!<+== )6<'6>!.65!)9<.B.('+6:!(3)!<+6(,.<(+,!*'%%!<+6(.<(!(3)!%+<.%!TU6)A!
V.%%T!&5&()=!0+,!8('%'(5!=.,-!+8(1!W)!.*.,)!(3.(!&+=)!8('%'(')&!;+!6+(!/.,('<'/.()!'6!(3)!+6)A!<.%%!
&5&()=!.6;!=8&(!4)!<.%%);!&)/. .()%51!FKL!*'%%!.%&+!+4(.'6!.65!/),('6)6(!;,.*'6>&!+,!/%.6&!
0,+=!(3)!+*6),!.6;!(3)!)6>'6)),!(+!<3)<-!0+,! +6A8('%'(5!+*6);!%'6)& !(3.(!=.5!&( '%%!4)!%'B)1 !
CKK!$//)6;'9!TXTAY('%'(5!Z+<.()!J,+>,.=1!!
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!"#"$%&'()*+),-&./01,&2)345&!

#!$%&'(&)*!+,-$)!(+!-!.%/0!1%&)!%/!-/)-!23-2!3-+!23)!'%44%.(&5!$3-/-$2)/(+2($+6!!
! 7(8(2)*!%,)&(&5+!'%/!)&2/9!%/!):(2!
! ;+!4-/5)!)&%<53!%/!+%!$%&'(5</)* !23-2!-&!)8 ,4%9))!$-&!)&2)/!-&*!

,)/'%/8)*!-++(5&)*!.%/0!!
! ;2!(+!&%2!(&2)&*)*!'%/!$%&2(&<%<+!)8,4%9))!%$$<,-&$9=!!

!"#"#%&640**+1&.0*,35

!
>(23!23)!<+)!%'!'4-5+?!+(5&-5)?!@-//($-*)+?!4(532+!-&*!2/-''($!$%&)+?!$)/2('()*! 4-58)&!.(44!@)!%&!*<29
'/%8!+2-/2!2%!'(&(+3!*</(&5!-&9!-&*!-44!.%/0!23-2!8-9!(&$4<*)!2)8,%/-/9!-+!.)44!-+!,/%4%&5)*!$4%+</)!
%'!+(*).-40+!-&*!+2/))2+=!
AB4)-+)!-4+%!+))!,-/-5/-,3!"C=D!E-(&2)&-&$)!F!B/%2)$2(%&!%'!G/-''($H!

!!
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4.3 Physical Hazards 
4.3.1 Heat Stress 

$%&'()*+!,-&.!*-(!/--0!(1&!2-,3!4*0&..!5-).(46&!).!6&5-7&,!86-5!(1&!.9)*!
23!&7':-6'()-*;!<1&!%&'6)*+!-8!:&6.-*'0!:6-(&/()7&!&=4):5&*(!>??@A!
6&,4/&.!(1&!2-,3B.!'2)0)(3!(-!&0)5)*'(&!0'6+&!=4'*()()&.!-8!1&'(!2&/'4.&!(1&!
&7':-6'()-*!-8!.%&'(!).!,&/6&'.&,;!<1&!2-,3B.!&88-6(!(-!5')*(')*!'*!
'//&:('20&!(&5:&6'(46&!2&/-5&.!)5:')6&,;!!

C&'(!6&0'(&,!:6-20&5.!)*/04,&!1&'(!8'()+4&D!1&'(!6'.1D!8')*()*+D!1&'(!
/6'5:.D!1&'(!&E1'4.()-*!'*,!1&'(!.(6-9&;!C&'(!6'.1!-//46.!2&/'4.&!.%&'(!
).*B(!&7':-6'()*+F!5'9)*+!(1&!.9)*!%&(!5-.(!-8!(1&!()5&;!$('*,)*+!&6&/(!'*,!
)55-2)0&!)*!(1&!1&'(!'00-%.!20--,!(-!:--0!(-!0-%&6!:'6(.!-8!(1&!2-,3;!G.!'!
6&.40(D!20--,!,-&.!*-(!6&(46*!(-!(1&!1&'6(!(-!2&!:45:&,!(-!(1&!26')*D!'*,!
8')*()*+!5'3!-//46;!!

C&'(!/6'5:.!'6&!:')*840!.:'.5.!-8!(1&!54./0&.!,4&!(-!&E/&..)7&!.'0(!0-..!
'..-/)'(&,!%)(1!:6-84.&!.%&'()*+;!<1&!0-..!-8!0'6+&!'5-4*(.!-8!804),!'*,!
&E/&..)7&!0-..!-8!.'0(!6&.40(.!)*!1&'(!&E1'4.()-*;!<1&!.9)*!%)00!2&!/0'553!
'*,!5-).(!'*,!:&6.-*.!&E1)2)(!&E(6&5&!%&(*&..D!+),,)*&..D!*'4.&'D!'*,!
1&','/1&;!C&'(!.(6-9&!-//46.!%1&*!(1&!2-,3B.!(&5:&6'(46&!6&+40'(-63!
.3.(&5!1'.!8')0&,;!$9)*!).!1-(D!,63D!6&,D!'*,!.:-((&,;!<1&!'88&/(&,!:&6.-*!
5'3!2&!5&*('003!/-*84.&,!'*,!,&0)6)-4.;!H-*740.)-*.!/-40,!-//46;!
@GIJK!I@HLMNO<OLN!GNP!<I@G<Q@N<!LR!C@G<!$<ILS@!GI@!
<C@!LNJK!Q@GN$!LR!?I@T@N<ONM!UIGON!PGQGM@!LI!
P@G<C;!G!:&6.-*!&E1)2)()*+!.)+*.!-8!1&'(!.(6-9&!.1-40,!2&!6&5-7&,!86-5!
(1&!%-69!'6&'!(-!'!.1',&,!'6&';!<1&!:&6.-*!.1-40,!2&!.-'9&,!%)(1!%'(&6!(-!
:6-5-(&!&7':-6'()-*;!R'*!(1&!:&6.-*B.!2-,3!(-!)*/6&'.&!/--0)*+D!'*,!M@<!
Q@POHGJ!G<<@N<OLN!OQQ@POG<@JK;!!
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Table 3.0 Heat Strain:
Signs, Symptoms, and Adverse Health Effects.

$%&!'()'*&()&!+(*!,&-&.'/0!12!%&+/!,/.+'(!3'44!-+.0!3'*&40!+51(6!7&174&8!&-&(!
9(*&.!'*&(/')+4!%&+/!,/.&,,!)1(*'/'1(,:!;',+<'4'/'&,!12/&(!+.',&!2.15!/%&!)15<'(&*!
&22&)/,!12!&(-'.1(5&(/+4!%&+/!41+*'(6!+(*!5&/+<14')!%&+/!7.1*9)/'1(:!=.141(6&*!
'().&+,&,!'(!*&&7!<1*0!/&57&.+/9.&!*9.'(6!/%&!2'.,/!/.'5&,/&.!12!7.&6(+()0!5+0!
&(*+(6&.!/%&!2&/9,!+(*!+.&!+,,1)'+/&*!3'/%!/&571.+.0!'(2&./'4'/0!21.!7&174&!12!<1/%!
6&(*&.,:!!

=.129,&!+(*!&>/&(*&*!,3&+/'(6!7.1*9)&,!*&%0*.+/'1(!+(*!41,,!12!<1*0!&4&)/.140/&,!
+(*!5+0!4&+*!/1!!"#$%"&!#'($)*+%1.!59,)4&!).+57,:!?!7.'5&!1<@&)/'-&!12!%&+/!
,/.&,,!5+(+6&5&(/!59,/!+43+0,!<&!7.&-&(/'(6!!"#$%($,*-".%3%')%!',!4'2&!
/%.&+/&('(6!+(*!',!/%&!51,/!,&.'19,!12!/%&!%&+/A'(*9)&*!*',+<'4'/'&,:!!

$%&!!"#$%($,*-"%-')/'5!',!12/&(!5+(')8!*',1.'&(/&*8!)1(29,&*8!*&4'.'19,!1.!
9()1(,)'19,:!$%&!-')/'5B,!,C'(!',!%1/!+(*!*.08!,3&+/'(6!%+,!)&+,&*8!+(*!/%&!<1*0!
/&57&.+/9.&!',!DEFG!H"IDFJK!1.!%'6%&.8!L55&*'+/&!&5&.6&( )+.&!+(*!
%1,7'/+4'M+/'1(!+.&!&,,&(/'+4!'2!,'6(,!12!%&+/!,/.1C&!*&-&417:!!

4.3.2 Heat Stress Management Program 

$%&!N'/&!O& +/!N/.&,,!=.16.+5!3'44!<&!&(2 1.)&*!*9.'(6!7& '1*,!3%&(!/%& !+5<'&(/!
/&57&.+/9.&!&>)&&* !) 521./+<4&!31.C'(6!)1 *'/'1(,8! typically above 80° F 
under normal working conditions and above /0F during activities utilizing 
chemically resistant PPE. ?/!/%',!/'5&8!N'/&!N97&.-',1.,!+(*!7&.,1((&4!,%194*!<&!
+3+.&!128!+(*!'574&5&(/!/%&!O&+/!N/.&,,!=.16.+5:!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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4.3.3 Cold Stress 
$%&'!()*+,-!(.!/&0..(1(2'!0.!2(342,!&%/0&(52'6!0.!()!1,%.37(326!1,%.38)(9!%,!/4(&7&0():!
%,!;2)2,0&(52'6!0.!()!4-9%342,<(0=!>42!<0()!10/3%,.!/%)3,(7+3();!3%!/%&'!()*+,-!
0,2!2?9%.+,2!3%!4+<('(3-6!4(;4!@()'.6!/%)30/3!@(34!@23)2..!0)'!()0'2A+032!
/&%34();=!!
>42!&(B2&(4%%'!%1!'2C2&%9();! !"#$%&$'(%//+,.!@42)!342!10/2!%,!2?3,2 (3(2.!0,2!
2?9%.2'!3%!0!/%&'!@()'!()! ''(3(%)!3%!/%&'!32< 2,03+,2.=!>42!1,225();!9%()3!%1!
342!.B()!(.!07%+3!DE!F=!>42!1&+('.! ,%+)'!342!/2&&.!%1!342!7%'-!3(..+2!1,2252!
/0+.();!342!.B()!3%!3+,)!@4(32=!>4(.!1,225();!(.!'+2!3%!2?9%.+,2!3%!2? 3,2<2&-!&%@!
32<92,03+,2.=!G.!@()'!C2&%/(3-!()/,20.2.6! 203!&%..!(.!; 2032,!0)'!1,%.37(32!@(&&!
%//+,!<%,2!,09('&-=!>42!1(,.3!.-< 93%<!%1! 1,%.37(32!(.!+.+0&&-!0)!+)/%<1%,307&2!
.2).03(%)!%1!/%&')2..!1%&&%@2'!7-!)+< )2..=!>42,2!< 0-!72!0!3();&();6!.3();();!
%,!0/4();!122&();!()!342!2112/32'!0,20=! >42!<%.3!C+&)2,07&2!90,3.!%1!342!7%'-!0,2!
342!)%.26!/422B.6!20,.6!1();2,.!0)'!3%2.=!!
H-<93%<.! )*+"$)'!,&-.( 0!/%)'(3(%)!/0+.2'!7-!07)%,< &&-!&%@!7%'-!
32<92,03+,26!()/&+'2!+ /%)3,%&&07&2!.4 (C2,();!0)'!.2).03(%).!%1!/%&'=!>42!
420,37203!.&%@.!0)'!<0-!72/%< !(,,2;+ 0,6!342!9+&.2!@20B2).!0)'!342!7&%%'!
9,2..+,2!/40);2.=!I0() !()!342!2?3, <(3(2.!0)'!. C2,2!.4(C2 ,();!/0) !72!342!1 ,.3!
@0,)();!%1!'0);2,%+.!2?9%.+,2!3%!/%&'=!!
J42)!342!0<7(2)3!32< 2,03+,2!%,!@ ()'!/4(&&!2A+(C0&2)3!10&&.!3%!72&%@!DK!F6!.(32 !
92,.%))2&!@4%!< +.3!,2<0()!%+3'%%,.!.4%+&'! @20,!().+&032'!/%C2,0&&.6!().+&032'!
7%%3!&()2,.6!40,'!403!42&<23!&()2,.!0)'!().+&032'!40)'!9,%32/3(%)=!J%%&2)!<(332).!
0,2!<%,2!211(/(2)3!().+&03%,.!340)!;&%C2.=!>42!420'!/0)!&%.2!#EL!%1!7%'-!4203!
@42)!2?9%.2'=!J42)!(3!(.!)%3!)2/2..0,-!3%!@20,!0!40,'!4036!0!@%%&8B)(3!/09!@(&&!
9,%C('2!342!72.3!420'!9,%32/3(%)=!G!10/2<0.B!<0-!0&.%!72!@%,)!(1!,2.9(,03%,-!
9,%32/3(%)!(.!)%3!,2A+(,2'=!H(32!92,.%))2&!.4%+&'!',2..!()!.2C2,0&!&0-2,.!,0342,!340)!
%)2!.();&2!420C-!%+32,!;0,<2)3=!>42!%+32,!9(2/2!%1!/&%34();!.4%+&'!72!@()'8!0)'!
@032,8!9,%%1=!$&%34();!<0'2!%1!34()!/%33%)!107,(/!(.!('20&!.()/2!(3!42&9.!3%!
2C09%,032!.@203=!M%%.2&-!1(33();!/&%34();!0&.%!0('.!()!.@203!2C09%,03(%)=!H%/B.!
@(34!4(;4!@%%&!/%)32)3!0,2!72.3=!N1!3@%!90(,.!%1!.%/B.!0,2!@%,)6!342!())2,!.%/B!
.4%+&'!72!.<0&&2,!0)'!<0'2!%1!/%33%)=!N1!/&%34();!72/%<2.!@236!(3!.4%+&'!72!30B2)!
%11!(<<2'(032&-!0)'!0!',-!.23!%1!/&%34();!9+3!%)=!!

N3!<0-!72/%<2!)2/2..0,-!3%!.4(2&'!342!@%,B!0,20!32<9%,0,(&-!(1!@()'!/%)'(3(%).!
72/%<2!0'C2,.2=!>42!OHP!@(&&!'232,<()2!(1!34(.!3-92!%1!0/3(%)!(.!)2/2..0,-6!0)'!
42032'!7,20B!3,0(&2,.!@(&&!72!0C0(&07&2!'+,();!342!@()32,!<%)34.=!!
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!"#"$%&'()*+(,*)-&.,(/012,03&

$%&'(!)*+,+&-(.!(/)+01*(!2+!'+,.!3%*!+*!2+!%44(*0%+&!2+!'+,.!532(*6!32!
2(4)(*321*(0!5(,,!37+8(!9*((:%&-!'3&!,(3.!2+!.3&-(*+10!;<)+2;(*4%36!5;+,(!7+.<!
)*+2('2%+&!4102!7(!)*+8%.(.=!>.(?132(!%&01,32%&-!.*<!',+2;%&-!2+!43%&23%&!'+*(!
2(4)(*321*(0!37+8(!@A!B!CDA=E!FG!4102!7(!12%,%:(.!7<!5+*H(*0!%9!5+*H!%0!
)(*9+*4(.!%&!3%*!2(4)(*321*(0!7(,+5!I!B!CIJ!FG=!K%&.!';%,%!'++,%&-!*32(!3&.!2;(!
'++,%&-!)+5(*!+9!3%*!3*(!'*%2%'3,!93'2+*0=!CK%&.!';%,,!'++,%&-!*32(!%0!.(9%&(.!30!;(32!
,+00!9*+4!3!7+.<!(/)*(00(.!%&!53220!)(*!4(2(*!0?13*(.!5;%';!%0!3!91&'2%+&!+9!2;(!
3%*!2(4)(*321*(!3&.!5%&.!8(,+'%2<!1)+&!2;(!(/)+0(.!7+.<=G!L;(!;%-;(*!2;(!5%&.!
0)((.!3&.!2;(!,+5(*!2;(!2(4)(*321*(!%&!2;(!5+*H!3*(36!2;(!-*(32(*!2;(!%&01,32%+&!
83,1(!+9!2;(!)*+2('2%8(!',+2;%&-!*(?1%*(.=!>&!(?1%83,(&2!';%,,!2(4)(*321*(!';3*2!
*(,32%&-!2;(!3'213,!.*<!71,7!3%*!2(4)(*321*(!3&.!2;(!5%&.!8(,+'%2<!%0!)*(0(&2(.!
7(,+5=!L;(!(?1%83,(&2!';%,,!2(4)(*321*(!0;+1,.!7(!10(.!5;(&!(02%432%&-!2;(!
'+47%&(.!'++,%&-!(99('2!+9!5%&.!3&.!,+5!3%*!2(4)(*321*(0!+&!(/)+0(.!0H%&!+*!
5;(&!.(2(*4%&%&-!',+2;%&-!%&01,32%+&!*(?1%*(4(&20!2+!43%&23%&!2;(!.(()!7+.<!
'+*(!2(4)(*321*(=!!

!

!"#"$4&5(*30&
&
& M/)+01*(!2+!+''1)32%+&3,!&+%0(!%&!2;(!'+&02*1'2%+&!%&.102*<!%0!*(-1,32(.!7<!ND!
BFO!"DNA=#N=!L;(!023&.3*.!*(?1%*(0!5+*H(*0!2+!7(!(&*+,,(.!%&!3!;(3*%&-!'+&0(*832%+&!
)*+-*34!5;(&!&+%0(!(/)+01*(0!(/'((.!E#.P!C>G!9+*!3&!EQ;+1*!.3<=!L;(!023&.3*.!*(?1%*(0!
)*+2('2%+&!9*+4!2;(!(99('20!+9!&+%0(!(/)+01*(!2+!7(!)*+8%.(.!5;(&!(/)+01*(0!(/'((.!
DJ.P!C>G!9+*!3&!EQ;+1*!.3<=!R()(&.%&-!1)+&!2;(!&+%0(!,(8(,0!-(&(*32(.6!2;(!'+&2*3'2+*!43<!
';++0(!2+!)(*9+*4!&+%0(!4+&%2+*%&-!+9!%20!)(*0+&&(,!2+!.(2(*4%&(!5;(&6!3&.!.1*%&-!5;32!
3'2%8%2%(06!;(3*%&-!)*+2('2%+&!5%,,!7(!*(?1%*(.!3&.!2+!.(2(*4%&(!2;(!3))*+)*%32(!&+%0(!
*(.1'2%+&!*32%&-!2;32!2;(!)*+2('2%+&!4102!)*+8%.(=!
!
! M/)+01*(!2+!&+%0(!43<!*(01,2!%&!2;(!9+,,+5%&-S!
!

! L(4)+*3*<!;(3*%&-!,+00(0!5;(*(!&+*43,!;(3*%&-!*(21*&0!392(*!3!*(02!)(*%+.!
! T&2(*9(*(&'(!5%2;!0)((';!'+441&%'32%+&!3&.!)(*'()2%+&!+9!31.%2+*<!0%-&3,0!
! T&2(*9(*(&'(!5%2;!2;(!)(*9+*43&'(!+9!'+4),%'32(.!230H0!
! U(*43&(&2!;(3*%&-!,+00!.1(!2+!*()(32(.!(/)+01*(!*(01,2%&-!%&!&(*8(!.(02*1'2%+&!%&!

2;(!%&&(*!(3*=!
!
$%2(!5+*H(*0!5%,,!7(!)*+8%.(.!5%2;!;(3*%&-!)*+2('2%+&!.(8%'(0=!L;(0(!5%,,!1013,,<!7(!
(3*),1-0!5%2;!3!&+%0(!*(.1'2%+&!*32%&-!+9!@J.P!+*!7(22(*=!K+*H(*0!5%,,!7(!2*3%&(.!+&!;+5!
3&.!5;(&!2+!10(!2;(4=!
!
!
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!"#"$%&'()*+&,-./01(23&')4)567&

&$%&!'(&!)*!%&+,-!&.'/01&23!4/55!6&.'/6&!+55!0&6()22&5!/2!3%&!/11&7/+3&!4)68!
+6&+!3)!4&+6!%+67!%+3(!+27!+006)06/+3&!*))34&+6!/2!+77/3/)2!3)!0&6()2+5!06)3&93/,&!
&.'/01&23!:;;<=!6&.'/6&7!*)6!0&6*)61/2>!4)68!+93/,/3/&(!/2!3%&!4)68!+6&+?!@)!
0&6()2!4/55!4+58!'27&62&+3%!+!0/&9&!)*!&.'/01&23!4%&2!/3!/(!9+66-/2>!+!5)+7A!)6!/*!
/3!/(!36+2(0)63/2>!1+3&6/+5(!3)!+2)3%&6!+6&+?!!

$%&!*)55)4/2>!/2*)61+3/)2!4+66+23(!&B36+!+33&23/)2!6&>+67/2>!4)68!+6)'27!%&+,-!
&.'/01&23!:*6)23!&27!4%&&5!5)+7&6(A!C+98%)&(A!6)55&6(A!C'557)D&6(A!&39?=!+27!
%&+,-!1+3&6/+5(E!!

! F+67!%+3(!+6&!3)!C&!4)62!+3!+55!3/1&(!)2!(/3&?!G3%&6!06)3&93/,&!>&+6A!+(!
(0&9/*/&7!/2!3%/(!FHI;!/(!6&.'/6&7!+(!4&55?!!

! GC3+/2!,/('+5!9)23+93!4/3%!+27!+982)45&7>&1&23!*6)1!3%&!&.'/01&23!
)0&6+3)6!C&*)6&!0+((/2>!/23)!(4/2>!6+7/'(!)6!)3%&6!7+2>&6!D)2&?!!

! <(3+C5/(%!%+27!(/>2+5!9)11'2/9+3/)2!4%&2!,&6C+5!9)11'2/9+3/)2!/(!
7/**/9'53?!J&(/>2+3&!)2&!0&6()2!0&6!4)68!>6)'0!3)!>/,&!%+27!(/>2+5(!3)!
&.'/01&23!)0&6+3)6(?!!

! K&!9+'3/)'(!)*!()5/7!*))3/2>!+3!+55!3/1&(?!!
! F&+,-!&.'/01&23!1'(3!%+,&!C+98'0!+5+61(!4/3%!+'7/C5&!+C),&!3%&!

('66)'27/2>!2)/(&!5&,&5?!!
! G25-!.'+5/*/&7!0&)05&!+6&!3)!)0&6+3&!%&+,-!&.'/01&23?!!
! L(&!06)0&6!9%+/2(A!%)/(3(A!(36+0(A!+27!+2-!)3%&6!&.'/01&23!)*!

('**/9/&23!6+3/2>!3)!(+*&5-!1),&!%&+,-!1+3&6/+5(?!$)4!9%+/2(!+6&!2)3!
3)!C&!'(&7!*)6!5/*3/2>?!!

! F&+,-!&.'/01&23!(%)'57!C&!'(&7!3)!1),&!)CM&93(!3))!%&+,-!3)!%+275&!
1+2'+55-.

! J)!2)3!4+58!7/6&935-!/2!C+98!)*! 6!3)!3%&!(/7&!)*!%&+,-!&.'/01 23!
4/3%)'3!3%&!)0&6+3)6N (!&-&!9)23+93?!J) !2)3!&23&6!3%&!(4/2>!6+7/'(!)*!
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M1-!&+!N-'(?!O:;)/8-26$!!
K&,>-,1!;1)2<!+&,>0)+61!8;16!3'(-!*&5;8-26-*!+&,>0)+6!6,')2)2<$!!

!"K!!!!$%&'(&')*&+,,-.,(/'.0,+&12!!
. .



! ! J.BARWICK!!!!

! !!! "#
!

!"#$%&'($)'*+(,+&*-$!
$%&''&(%)!%*+,*-.!&/-!0&.).!12&1!3*%%!()!45).)/1!6/!.*1)!3*%%!*/7%,-)!
0&.6%*/)!&/-!-*).)%!8,)%.!865!2)&9:!'&72*/)5:!&/-!&7)1:%)/)!0&.!865!
3)%-*/0!&/-!7,11*/0;!<.!12).)!'&1)5*&%.!&5)!)=15)')%:!8%&''&(%)>!4564)5!
.&8)1:!45)7&,1*6/.!3*%%!()!86%%63)-!&1!&%%!1*').>!&/->!&%%!.*1)!)'4%6:)).!
.2&%%!()!8&'*%*&5!3*12!12)!64)5&1*6/!68!-5:!72)'*7&%!8*5)!)=1*/0,*.2)5.;!!

<%%!)+,*4')/1>!9)2*7%).>!&/-!15&*%)5.!6/!.*1)!3*%%!()!)+,*44)-!3*12!
)=1*/0,*.2)5.>!&.!86%%63.?!
! <%%!2)&9:!)+,*4')/1!3*%%!2&9)!&!72&50)->!*/.4)71)-!@A!%(;!<BC!-5:!

72)'*7&%!8*5)!)=1*/0,*.2)5!'6,/1)-!16!12)!7&(!&/-!&77)..*(%)!865!,.);!!
! <%%!9)2*7%).!3*%%!2&9)!&!72&50)->!*/.4)71)-!@A!%(;!<BC!-5:!72)'*7&%!8*5)!!!!!!!!!!!!!!!!!

)=1*/0,*.2)5;!
! <%%!688*7)>!166%>!&/-!(5)&D!15&*%)5.!3*%%!2&9)!&1!%)&.1!6/)!@A!%(;!<BC!-5:!

72)'*7&%!8*5)!)=1*/0,*.2)5!'6,/1)-!&-E&7)/1!16!)&72!&77)..!-665;!!
! <%%!688*7)!&/-!(5)&D!15&*%)5.!3*%%!2&9)!365D*/0!.'6D)!-)1)7165.;!!

!".$/0012$!

!"."3$)4'5*6($!
F2)!4,546.)!68!12*.!46%*7:!*.!16!).1&(%*.2!.&8)!365D!45&71*7).!865!12)!,.)!68!
2&/-!&/-!463)5!!
166%.;!B)7&,.)!3)!&5)!5)%*&/1!.6!2)&9*%:!6/!12*.!1:4)!68!)+,*4')/1!&/-!,.)!
*1!85)+,)/1%:>!!2&/-!&/-!463)5!166%.!&5)!12)!.6,57)!68!'&/:!*/E,5*).!6/!6,5!456E)71.;!!
G)!',.1!)/.,5)!6,5!166%.!&5)!,.)-!7655)71%:>!4564)5%:!'&*/1&*/)-!&/-!
5)'69)-!856'!.)59*7)!32)/!/6!%6/0)5!.,*1&(%)!865!,.);!<(69)!&%%>!6/%:!+,&%*8*)-!&/-!
15&*/)-!4)5.6//)%!3*%%!()!4)5'*11)-!16!,.)!12).)!166%.;!!
!

!"."7$8559&,:;9($<(=49:+&*-.!!
02>8$HI!C$J!@IHK;"AA!!
!



! ! J.BARWICK!!!!

! !!! "#
!

!"#"$%&'()*+(,-,.,/,'$!!
01*2'3/%45)'16,(,*+%(78..%!!

! &'()*+$,!+--!*+./!+./!012,(!311-$!+))1(/4.5!31!)160+.7!
01-4)7!$0,)484)!31!9(+./!+./!61/,-:!

! %;.$'(,!3*+3!+--!311-$!(,<'4(4.5!5'+(/$!+(,!,<'400,/!+$!$')*!
9,81(,!3*,7!+(,!0'3!4.31!$,(=4),!1.!3*,!>19:!!

! %?,=,-10!+!0(1),/'(,!81(!3*,!/4$3(49'341.!18!+9(+$4=,!
2*,,-$!81(!)'3188!+./!)*10!$+2$@!!

9:).*;''(%(78..<%!
! A13!(,61=,!+.7!5'+(/!1.!+!*+./!1(!012,(!311-:!!

! B.$0,)3!*+./!+./!012,(!311-$!0(41(!31!'$,!31!,.$'(,!$+8,!
10,(+34.5!)1./4341.:!+./!(,01(3!+.7!/+6+5,/!1(!/,8,)34=,!
311-$!31!3*,4(!81(,6,.@!!

!"#"=%01*3'>518.%?6'16,'2!!
@'+'18.%&'A5,1':'+/(%!!
!
! C+4.3+4.!+--!*+./!+./!012,(!311-$!+./!$464-+(!,<'406,.3!4.!+!$+8,!

)1./4341.:!!
! D*,.!012,(!10,(+3,/!311-$!+(,!/,$45.,/!31!+))1661/+3,!5'+(/$E!3*,7!

$*+--!9,!,<'400,/!243*!$')*!5'+(/$!2*,.!4.!'$,@!F*1'-/!3*,!5'+(/!
19$3(')3!3*,!21(G!43!24--!.13!9,!(,61=,/:!!

! H,-3$E!5,+($E!$*+83$E!0'--,7$E!$0(1)G,3$E!$04./-,$E!/('6$E!8-7!2*,,-$E!
)*+4.$!1(!13*,(!(,)40(1)+34.5E!(13+34.5!1(!61=4.5!0+(3$!18!,<'406,.3!
$*+--!9,!5'+(/,/!48!$')*!0+(3$!+(,!,I01$,/!31!)1.3+)3!97!,60-17,,$!1(!
13*,(24$,!)(,+3,!+!*+J+(/:!!

! B60+)3!311-$E!$')*!+$!/(483!04.$E!2,/5,$!+./!)*4$,-$E!$*+--!9,!G,03!8(,,!
18!6'$*(116,/!*,+/:!+./!

! %K*,!211/,.!*+./-,$!18!311-$!$*+--!9,!G,03!8(,,!18!$0-4.3,($!1(!)(+)G$!
+./!$*+--!9,!G,03!345*3!4.!3*,!311-.
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!

! $%&'()%*'(+,'-!.+/-!0%%123!!
o 41'5,(65!*%&'(!%*'(+,'-!,%%12!27+11!'6,7'(!8'!+**(%9'-!-%:81')

6/2:1+,'-!,;*'!%(!<(%:/-'-=!
o >%!/%,!:2'!+!*%&'(!,%%1!&6,7!8(%?'/!%(!-'@'5,69'!6/2:1+,6%/!%/!

,7'!5%(-A!8(%?'/!%(!-'@'5,69'!*1:<2A!%(!1%%2'!%(!8(%?'/!
2&6,57'2=!

o 07'!:2'!%@!'1'5,(65!5%(-2!@%(!7%62,6/<!%(!1%&'(6/<!,%%12!62!/%,!
*'(B6,,'-A!+/-=!

o C@!,7'!,%%1!62!*(%96-'-!&6,7!+!26-')B%:/,'-!7+/-1'A!6,!B:2,!
('B+6/!%/!,7'!,%%1!,%!*('9'/,!&(62,!6/D:(6'2!27%:1-!,7'!,%%1!86/-!
-:(6/<!%*'(+,6%/E!

!

!"#$"%&'()*+(,+%%

-./)012*34%
! %F7'/!*:(57+26/<!57+6/!2+&2A!+1&+;2!8:;!,7%2'!&6,7!+/,6)?65?8+5?!

57+6/2E!G'<:1+(!57+6/2!27%:1-!8'!-62*%2'-!%@!+/-!('*1+5'-!&6,7!
+/,6)?65?8+5?!57+6/2E!H/,6)?65?8+5?!57+6/2!+('!-'26</'-!,%!2?6B!,7'!
2:(@+5'!%@!,7'!&%(?!6/!,7'!'9'/,!,7+,!,7'!:**'(!*+(,!%@!,7'!57+6/!
5%B'2!6/,%!5%/,+5,!&6,7!,7'!&%(?E!I1-'(!57+6/2!7+9'!+!@1+,!16/?!
8',&''/!'+57!%@!,7'!(+62'-!5:,,'(2!&761'!/'&'(!57+6/2!7+9'!'6,7'(!+!
,(6*1'!,765?!(+?'(!6/!@(%/,!%@!'+57!5:,,'(!%(!+/!'J,(+!(+62'-!2'5,6%/!
8',&''/!5:,,'(2E!

! H11!57+6/2+&2!27+11!8'!'K:6**'-!&6,7!+!B%B'/,+(;!@6/<'(!5%/,+5,!%(!
5%/2,+/,!*('22:('!L%/M%@@L!5%/,(%1!2&6,57!,7+,!&611!27:,!%@@!*%&'(!
&7'/!,7'!*('22:('!62!('1'+2'-=!+11!2+&2!B:2,!7+9'!2*+(?)+(('2,6/<!
B:@@1'(2=!+/-!

! 41'5,(65!57+6/!2+&2!27+11!8'!+**(%9'-A!-%:81'!6/2:1+,'-A!%(!
<(%:/-'-.

5*+0263)7*%(*8%92:;)624%%

! !!4K:6*B'/,!&611!8'!6/2*'5,'-!@%(!-'@'5,2!+/-!8(%?'/!%(!&%(/!57+6/2E!H/;!
57+6/!2+&!,7+,!62!8(%?'/!%(!-'@'5,69'!B:2,!8'!,+?'/!%:,!%@!2'(965'!+/-!
('*+6('-!6BB'-6+,'1;!%(!('B%9'-!@(%B!,7'!D%8=!!

! N7+6/2!27+11!8'!?'*,!27+(*A!&'11!1:8(65+,'-!+/-!*(%*'(1;!,'/26%/'-!+,!+11!
,6B'2E!07'!57+6/!/''-2!27+(*'/6/<!&7'/!6,!B:2,!8'!*:27'-!,7(%:<7!,%!5:,!
%(!&7'/!6,!,7(%&2!2+&-:2,!(+,7'(!,7+/!&%%-!576*2=!!

! N7+6/!2+&2!27+11!8'!6/2*'5,'-!8'@%('!'+57!-+;O2!:2'!+/-!-:(6/<!'+57!
('@:'16/<E!P+&2!,7+,!+('!/%,!6/!2+@'!%*'(+,6/<!5%/-6,6%/!&611!/%,!8'!:2'-=!
+/-!C@!'1'5,(65!57+6/2+&2!+('!:2'-A!-625%//'5,!,7'!*%&'(!2%:(5'!@(%B!,7'!
57+6/!2+&!8'@%('!B+?6/<!+/;!+-D:2,B'/,2!%( ('*+6(2E



! ! J.BARWICK!!!!
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!"#$%%
! $%!&%'!()*+!(,'-!)!./&&,&0!1-),&2)(3!!
! 4%.+!56%(&5!(,'-!'-7!2)(!(-7&787.!9%22,:*73!!
! %;<!7*71'.,1!1-),&2)(2!).7!/276=!&787.!/27!'-7!1%.6!'%!-%,2'!%.!*%(7.!'-7!

'%%*3!!
! >7<%.7!.7</7*,&0=!2)(2!?/2'!:7!1%%*!'%!'-7!9%,&'!'-)'!29,**76!0)2!(,**!&%'!

,0&,'73!
! @779!'-7!),.!<,*'7.!1*7)&!)&6!/27!'-7!1%..71'!?,A'/.7!%<!</7*!)&6!%,*3!!

</**B!1-).076!CDE:F!G>H!<,.7!7A',&0/,2-7.2!2-)**!:7!+79'!)'!)**!.7</7*,&0!
).7)23!!

! I)(2!?/2'!:7!+79'!1*7)&!%<!7A1722!%,*!'%!9.787&'!2*,99,&0!%.!<,.7!
-)J).62F!G&B!29,**2!'-)'!%11/.!?/2'!:7!1*7)&76!/9!,??76,)'7*B3!!

! H-),&!2)(2!(,**!:7!1)..,76!%.!?%876!(,'-!'-7!7&0,&7!,&!'-7!%<<!9%2,',%&3!!
! 4-7&!2').',&0!)!1-),&!2)(=!9*)17!,'!%&!'-7!0.%/&6=!-%*6!'-7!-)&6*7!(,'-!

%&7!*70!)&6!9/**!'-7!2').'7.!(,'-!'-7!%'-7.!-)&6F!K787.!2').'!)!2)(!,&!'-7!
),.!%.!%&!B%/.!*703!L/&&,&0!2)(2!?/2'!:7!0.,9976!(,'-!:%'-!-)&623!)&6!

! M),&'),&!)!1*7).!(%.+!).7)!<.77!%<!'.,99,&0!-)J).62!)&6!%:'),&!<,.?!
<%%',&0!:7<%.7!1%??7&1,&0!)&B!(%.+F!@779!B%/.!(7,0-'!:)*)&176!%&!
:%'-!<77'!)&6!6%!&%'!%87.!.7)1-F!!
!

&#'"()*+%&'(,#-,./#%012.34#),$%!
! N?9*%B772!/2,&0!1-),&!2)(2!).7!7A9%276!'%!<*B,&0!67:.,2=!6/2'!)&6!

&%,27F!O).6!-)'2=!2)<7'B!0*)2272!)&6!<)17!2-,7*62!P?72-!,2!
)1179'):*7Q=!)&6!0*%872!).7!.7R/,.76!(-7&!(%.+,&0!(,'-!1-),&!
2)(2F!K%!*%%27!%.!.)0076!1*%'-,&0!(,**!:7!)**%(76F!G66,',%&)**B=!
-7).,&0!9.%'71',%&!?/2'!:7!(%.&F!!

!
5'*.).)6%!

! G*()B2!.7)6!)&6!:71%?7!<)?,*,).!(,'-!'-7!?)&/<)1'/.7.2!
,&2'./1',%&2!:7<%.7!/273!)&6!

! S97.)'%.2!2-)**!:7!'.),&76!,&!'-7!2)<7!%97.)',%&!)&6!?),&'7&)&17!
%<!1-),&!2)(2=!9.%97.!'.77!<)**,&0!9.%176/.72!)&6!'-7!/27!%<!
97.2%&)*!9.%'71',87!7R/,9?7&'F!!



! ! J.BARWICK!!!!

! !!! "#
!

6.11. Cut-Off Saws  
Inspection:

! $%&'()!*'+(,!-&!-%&.+//),!+%,!0'%1.-2%-%*!+&!-%.)%,),!34!.5)!6+%'0+1.'()(7!!
!
! 8+%,/)&!+()!-%&.+//),!+%,!0'%1.-2%-%*!+&!-%.)%,),!34!.5)!6+%'0+1.'()(7!!

!
! 9(-**)(!()/)+&)&!0())/4!:5)%!()/)+&),7!!

!
! ;'00/)(!-&!-%&.+//),;!

!  E%&'()!%2!32/.&!+()!6-&&-%*!+%,!+-/!32/.&!+()!.-*5.!+%,!0'%1.-2%-%*!+&!-%.)%,),!34!
.5)!6+%'0+1.'()(7!!

! 95)!<'//!12(,!5+%,/)!-&!%2.!3(2=)%!2(!1(+1=),7!

! 95)!>?;!20!.5)!.22/!-&!1/)+(/4!6+(=),!2%!.5)!.22/7!!

! 95)!:5))/!0/+%*)&!+()!1/)+%!+%,!&.(+-*5.!&2!.5)!3/+,)!:-//!&<-%!.(')@!95)!:5))/!
0/+%*)&!+()!()1)&&),!+%,!+()!20!.5)!&+6)!,-+6).)(7!

! !95)!:5))/!0/+%*)&!+()!+.!/)+&.!2%)A02'(.5!.5)!&-B)!20!.5)!3/+,)7!

! !95)!:5))/!+(32(!-&!.5)!12(()1.!&-B)!02(!.5)!3/+,)@!C)D)(!+/.)(!+!:5))/!+(32(!.2!
02(1)!+!AA3/+,)!.2!0-.!.5)!1'.A200!&+:7!+%,!!

! E0!.5)()!-&!+!3/+,)!-%!.5)!.22/F!()62D)!.5)!3/+,)!+%,!02//2:!3/+,)!-%&<)1.-2%!
*'-,)/-%)&@!!

!
!
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!

!"#$%% &'(')*%+,--./01'20,/%!
$%&'()*+,'%!'%!-*.*(/!0'))1%,0*+,'%!0*%!23!'2+*,%3/!&(')!+-3!43*5+-!*%/!
6*&3+7!839(3:3%+*+,;3!<468=>!?-3!,%&'()*+,'%!0'%+*,%3/!,%!+-,:!9('03/1(3!,:!
*;*,5*253!+'!3)95'733:!*+!*%7!+,)3>!@)95'733:A!/3:,B%*+3/!(39(3:3%+*+,;3:A!*%/!
B';3(%)3%+!'&&,0,*5:!C,55!23!9(';,/3/!0'9,3:!'&!+-,:!9('B(*)!19'%!(3D13:+>!!

!"#$"#%3-456-6/20/7%86)9,//65%!
?-3!&'55'C,%B!93(:'%%35!-*;3!:930,&,0!/1+,3:!+'!93(&'()!+'!3%:1(3!+-3!
,)953)3%+*+,'%!'&!+-3!9('B(*)>!!

#" 8),:612%;'/'76)%<8;=%

! 83:9'%:,253!&'(!0-3),0*5:!*%/!-*.*(/'1:!)*+3(,*5:!2('1B-+!'%!'(!,%+'!+-3!
9('E30+!&*0,5,+7A!,%051/,%B!+-':3!2('1B-+!'%:,+3!27!:120'%+(*0+'(:!

! @%:1(3:!+-*+!+-3!%1)23(!*%/!+-3!*)'1%+!'&!0-3),0*5:!:+'(3/!*(3!2*:3/!'%!
%33/!!

! @%:1(3:!+-*+!'%57!*99(';3/!0-3),0*5:!*(3!2('1B-+!'%:,+3!
! 83:9'%:,253!&'(!+-3!';3(*55!*1+-'(,+7!9('B(*)!
! F99(';3:!0-3),0*5!:12:+*%03:!&'(!91(0-*:3!@%:1(3:!+-*+!0-3),0*5!,%;3%+'(7!

:1(;37:!*(3!93(&'()3/!!

$" &>?%

! G*,%+*,%:!+-3!H-3),0*5!$%;3%+'(7!I,:+!
! G*,%+*,%:!+-3!G6J6!2''K!
! L(';,/3:!,%&'()*+,'%!*2'1+!+-3!-*.*(/!0'))1%,0*+,'%!:+*%/*(/!%
! F::,:+:!+-3!LG!C,+-!93(&'(),%B!0-3),0*5!,%;3%+'(7!:1(;37:!!

@"%% >.46)A09,)%!
@%:1(3:!+-*+!*55!-*.*(/'1:!0-3),0*5:!*(3!9('93(57!5*2353/A!:+'(3/A!*%/!
/,:9':3/!'&!,%!*00'(/*%03!C,+-!+-3!G6J6:>!!
H'%/10+:!-*.*(/!0'))1%,0*+,'%!+(*,%,%BA!,%051/,%B!+(*,%,%B!'%!+-3!:*&3!1:3!'&!
-*.*(/'1:!0-3),0*5:!&'(!('1+,%3!*%/!%'%M('1+,%3!+*:K:!!
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!

!"#$"#%&'()*+",%
%%%-"% ./0*1%2/)/3141)*%567189:0(8%;.25<

$%%&'()*!+,)-.+/0!*12*3/4+)*!5'&!%1&+,/*)!6&'(.7)*!3)+,4.+/0!/**.*3/4+)!'4!7.*%'*/0!'5!
+,)-.+/0*!!

%%%%="% >47?(@110%!
8/470)!+,)-.+/0*!%&'%)&09!!

:)%'&3!/49!%&'20)-*!3'!3,).&!*1%)&(.*'&!!

;.<4!3,)!,/=/&7!+'--14.+/3.'4*!3&/.4.4<!0'<!!

!"#$"$%A/B/8+%C(446):'/*:()%D8('100"%%>,)!5'00'?.4<!3/20)!*,'?*!,'?!3,)!8/=/&7!
@'--14.+/3.'4!6&'+)**!?'&A*B!!

5*/31%! E10'8:7*:()%!
1 C)?!)-%0'9))*!/&)!<.()4!.45'&-/3.'4!/47!3&/.4.4<!'4!3,)!,/=/&7!!

+'--14.+/3.'4!*3/47/&7!/47!3,)!8/=/&7!@'--14.+/3.'4!6&'<&/-!!
2 $!4)?!+,)-.+/0!.*!&)D1.&)7!!
3 >,)!8;:!/47!?/*3)!-/4/<)-)43!%)&*'44)0!/%%&'()!3,)!+,)-.+/0!5'&!!

1*)!'&!&)+'--)47!/!0)**!,/=/&7'1*!+,)-.+/0!!
4 >,)!+,)-.+/0!.*!'&7)&)7!/47!3,)!E;F;!.*!&)D1)*3)7!!
5 >,)!+,)-.+/0!/47!3,)!E;F;!/&&.()!!
6 >,)!+,)-.+/0!.*!+,)+A)7!5'&!%&'%)&!0/2)0.4<!/47!.*!*3'&)7!/%%&'%&./3)09!!
7 >,)!E;F;!.*!5'&?/&7)7!3'!3,)!8;:!5'&!&)(.)?!!
8 G4()43'&9!H.*3!I'&-J!/47!%0/+)*!3,)!E;F;!.4!3,)!E;F;!2''AB!

K-%0'9))*!/&)!<.()4!/77.3.'4/0!3&/.4.4<!'4!3,)!4)?!+,)-.+/0!*12*3/4+)!'&!
,/=/&7B!>,)!8;:!&)(.)?*!3,)!E;F;!5'&!+'-%0)3)4)**B!

!
!

F"%G8+18:)3%CH14:'/?0%(8%A/B/8+(60%2/*18:/?0%!
$49!)-%0'9))!?,'!.4.3./3)*!/!-/3)&./0!&)D1.*.3.'4!5'&!+,)-.+/0*!'&!,/=/&7'1*!-/3)&./0*!.*!&)D1.&)7!3'!
.4+017)!3,)!E;F;!/*!/!0.4)!.3)-!'4!3,)!&)D1.*.3.'4B!6&'+1&)-)43!%)&*'44)0!?.00!)4*1&)!3,/3!3,)!E;F;!
.*!5'&?/&7)7!3'!3,)!)-%0'9))!&)D1)*3.4<!3,)!-/3)&./0B!!
I"%%F778(9/?%(J%CH14:'/?0%!
$!0.*3!'5!+,)-.+/0!%&'71+3*!+1&&)4309!/%%&'()7!5'&!1*)!.*!*,'?4!.4!@,)-.+/0!04()43'&9!0.*3B!G5!/!
+,)-.+/0!7')*!4'3!/%%)/&!'4!3,.*!0.*3J!3,)!&)D1)*3'&!?.00!'23/.4!3,)!?&.33)4!/%%&'(/0!5&'-!3,)!8;:!L'&!
7)*.<4))M!2)5'&)!'&7)&.4<!3,)!+,)-.+/0B!$%%&'(/0!?.00!2)!7'+1-)43)7!29!-)/4*!'5!/!N&.33)4!
$%%&'(/0!5'&!@,)-.+/0!O*)!I'&-B!!



! ! J.BARWICK!!!!

! !!! "#
!

!"#$%&'()*+,'*#-,).%,./#!

$%%!&'()*+,-.),&!/0%%!)*+,.0+!.!)%.'&1!-12'0-0+3!&'(40,,.%!-1501/!*6!7898&!6*-!.0%!
):140).%&;!<-*='),&;!.+=!<*,1+,0.%%>!:.?.-=*'&!4.,1-0.%&!,*!(1!(-*'3:,!*+&0,1@!A:1!
7898&!/0%%!(1!%0&,1=!.&!.!=1%051-.(%1!0+!,:1!)*+,-.),!%.+3'.31@!8'()*+,-.),&!/0%%!.%&*!
&,.,1!,:.,!,:1!&'()*+,-.),*-&!.-1!(*'+=!(>!,:1!-12'0-141+,&!*6!,:1!B.?.-=!C*44'+0).,0*+!
D-*3-.4@!!

9@!!((+01),*1()#21*3#42)/+56#47/+,*(+56#,)0#$%&'()*+,'*(+5#!

E:1+151-!*',&0=1!14<%*>11&!.-1!,*!/*-F!0+!.+!.-1.!/:1-1!<*,1+,0.%%>!:.?.-=*'&!
):140).%&!.-1!<-1&1+,;!,:1!*/+1-;!*<1-.,*-;!*-!&'()*+,-.),*-!/0%%!(1!.=50&1=!*6!,:1&1!
:.?.-=&!.+=!3051+!0+6*-4.,0*+!&*!,:.,!,:1!&'()*+,-.),*-!4.>!,-.0+!0,&!14<%*>11&@!A:1!
&'()*+,-.),*-!/0%%!(1!3051+!6'%%!.))1&&!,*!,:1!C:140).%!%+51+,*->!G0&,!.+=!,:1!7898!
%0(-.->!0+!*-=1-!,*!3.,:1-!,:1!+1)1&&.->!0+6*-4.,0*+@!!

A:1!B8H!/0%%!3.,:1-!0+6*-4.,0*+!/:1+!,:1!)*+,-.),*-!*-!0,&!&'()*+,-.),*-&I!<1-&*++1%!.-1!
%0F1%>!,*!(1!1J<*&1=!,*!.+*,:1-!14<%*>1-I&!:.?.-=*'&!):140).%&@!C**-=0+.,0*+!.),050,01&!
/0%%!(1!=*)'41+,1=!(>!41.+&!*6!.!7'%,0K14<%*>1-!E*-F<%.)1!B.?.-=!C*44'+0).,0*+!
%+,1-6.)1!L*-4@!!

8/'(+0#9//71).#!

A:1!6*%%*/0+3!<-*3-.4!-1)*-=&!.-1!,*!(1!-1,.0+1=!.&!%*+3!.&!,:1!<-*M1),!<-*3-.4!0&!.),051N!!

! C*<>!*6!,:1!/-0,,1+!B.?.-=!C*44'+0).,0*+!D-*3-.4!!
! 7'%,0KO4<%*>1-!E*-F<%.)1!B.?.-=!C*44'+0).,0*+!P+,1-6.)1!L*-4!!
! E-0,,1+!.<<-*5.%!*6!):140).%!'&1!!
! 7898!$-):051!H1)*-=!C*51-!8:11,!!
! #C'--1+,!C:140).%!P+51+,*->!G0&,!Q!C'--1+,!7898&!!
! C*<>!*6!,-.0+0+3!-1)*-=&!!
#



! ! J.BARWICK!!!!

! !!! "#
!

!"#$%&'()*+#+,-&,./01#2(3.#!

$%&!'%&()*+,!,-.&-/012!3)4/!)4!/%&!(+4/&1!,)4/!05!+,,!60/&-/)+,,2!%+7+18094!*%&()*+,4!
0-4)/&:!!

$%&!'%&()*+,!;-.&-/012!3)4/!4&1.&4!+4!+-!)-8&<!/0!/%&!=>?>!@00A!+-8!+4!+!/00,!
501!968+/)-B!/%&!/1+)-)-B!610B1+(:!!

4:!!!$%&!'%&()*+,!;-.&-/012!3)4/!C),,!*0-/+)-!/%&!50,,0C)-B!)-501(+/)0-D!!
! !E1089*/!-+(&!
! !=+-95+*/91&1F4966,)&1!
! 30*+/)0-!>/01&8!
! G9+-/)/2!0-!%+-8!
! H--9+,!94+B&!
! =>?>!1&*&).&8!I2&4 or no] 

J: $%&!'%&()*+,!;-.&-/012!3)4/!C),,!@&!968+/&8!&+*%!/)(&!+!60/&-/)+,,2!%+7+18094!!!!!!
*%&()*+,!)4!@109B%/!0-!4)/&:!!

!
#:! $%&!50,,0C)-B!,)4/!*0-/+)-4!&<+(6,&4!05!/%&!/26)*+,!*%&()*+,4!01!%+7+18094!(+/&1)+,4!

509-8!0-!5)&,8!4)/&4D!
! Diesel Fuel 
! Gasoline 
! Motor Oil 
! Lubricating grease 
! Hydraulic Oil 
! 2 Cycle Oil 
! Oxygen
! Acetylene

!
G. 56&'7.&8#$%&'()*+3#!
$%&!0-,2!(+/&1)+,4F+1/)*,&4!&<&(6/&8!510(!)-*,94)0-!)-!/%&!'%&()*+,!;-.&-/012!3)4/!+1&!+4!
50,,0C4D!!
$0@+**0!61089*/4!!
K008!01!C008!61089*/4!+-8!/1&+/&8!C008!L8)0<)-M!&/*:N!!
'0-49(&1!61089*/4!94&8!)-!/%&!C01A6,+*&!)-!/%&!4+(&!501(!+-8!*0-*&-/1+/)0-!+4!+!
61089*/!6+*A+B&8!501!94&!@2!/%&!B&-&1+,!69@,)*!!

!



! ! J.BARWICK!!!!

! !!! ""
!

-
!"#! ! $%%&'(#Review !
! ! #$!%&'(&)$!*+!,-!.&/0!1.2!3.&)4!50.!678!,)!9.:;<'..!2;==!>.)-,)?!&'!&''(&=!

>0$:;/&=!;'@.'5,)$!,-!/0.?;/&=:!&'9!&!).@;.2!,-!50.!A0.?;/&=!='@.'5,)$!B;:5!5,!
.':().!&//()&/$C!7(D:5&'/.:!50&5!&).!',!=,'<.)!:5,).9!,)!(:.9!?(:5!D.!9.=.5.9!
-),?!50.!=;:5C!E-5.)!/,?>=.5;,'!,-!50.!&''(&=!).@;.24!50.!(>9&5.9!A0.?;/&=!
='@.'5,)$!B;:5!2;==!).>=&/.!50.!,=9.)!,'.!;'!50.!F7G7!D,,HC!!

! ! I0.!,(59&5.9!A0.?;/&=!='@.'5,)$!B;:5!2;==!D.!:.'5!5,!J),K./5!G,/(?.'5!A,'5),=!
A.'5.)!LJGAAM!&:!&!0;:5,);/&=!)./,)9C!N5!;:!)./,??.'9.9!50&5!50.!678!,)!
9.:;<'..!H..>!-;=.!/,>;.:!,-!,=9!/0.?;/&=!;'@.'5,)$!=;:5:!&5!50.!-;.=9!:;5.C!!

)"#! ! Material Safety Data Sheets (MSDS) !

1. ! ! MSDS *+%,-%,.#!
! ! E'!F7G7!;:!&'!;9.'5;5$!9,/(?.'5!-,)!&!/0.?;/&=!,)!/0.?;/&=!>),9(/5C!N5!>),@;9.:!

50.!-,==,2;'<!;'-,)?&5;,'O!!

! ! A,?>&'$4!>),9(/54!/0.?;/&=!'&?.4!&'9!9.:/);>5;,'!,-!50.!/0.?;/&=!!

! ! J0$:;/&=!9&5&!!

! ! J),/.9().:!-,)!0&'9=;'<!50.!/0.?;/&=!:&-.=$4!;'/=(9;'<!0&'9=;'<!9();'<!
.?.)<.'/;.:!!

! ! P;).!&'9!.Q>=,:;,'!0&R&)9!9&5&!!

! ! 6.&=50!0&R&)9!9&5&!!

! ! 8./,??.'9.9! .):,'&=!>),5./5;@.!.S(;>?.'5!!

! ! 8.&/5;@ 5$!9&5&!!

! P;):5!&;9!>),/.9().:!!

! 7>;==!,)!=.&H!>),/.9().:!!

!
!
!

! ! !
!

!
/"#0121#3++4#



! ! J.BARWICK!!!!

! !!! "#
!

$!%&&'!()*+,,-+./0!%./1,+!&+!,23.456,/)7!&8!9:;:<!8&+!566!=&),/).566>!*5?5+1&3<!
@*,A.@56<!B.66!%,!A5./)5./,1!./!)*,!C,56)*!5/1!:58,)>!&88.@,D!9:;:<!B.66!%,!',=)!./!
56=*5%,).@56!&+1,+E!5/1!)*,!F*,A.@56!G/4,/)&+>!H.<)!B.66!<,+4,!5<!)*,!./1,I!)&!)*,!9:;:!
%&&'D!J*,!9:;:<!A3<)!%,!+,51.6>!545.65%6,!)&!,A=6&>,,<!13+./0!566!B&+'!<*.8)<D!!
!
!"##$%&#'()(* !
9:;:<!A3<)!%,!+,@,.4,1!%,8&+,!&+!5)!)*,!).A,!&8!+,@,.=)!&8!)*,!8.+<)!<*.=A,/)!&8!
5/>!=&),/).566>!*5?5+1&3<!@*,A.@56!8+&A!5!<3==6.,+D!!
K*,/!9:;:<!5+,!+,@,.4,1!B.)*!<3%<,23,/)!<*.=A,/)<!&8!=&),/).566>!*5?5+1&3<!
@*,A.@56<E!)*,>!B.66!%,!+,4.,B,1!8&+!@&A=6,),/,<<!5/1!8&+!/,B!&+!3=15),1!./8&+A5).&/D!
G8!)*,!9:;:!*5<!%,,/!3=15),1E!)*,!/,B!9:;:!B.66!+,=65@,!)*,!&61,+!9:;:!./!)*,!
%&&'D!J*,!&61!9:;:<!B.66!%,!8&+B5+1,1!)&!L;FF!8&+!+,),/).&/!5<!5!=,+A5/,/)!+,@&+1!
B.)*!5/!9:;:!$+@*.4,!M,@&+1!F&4,+!:*,,)D!!

+"#,-./01023#4#Missing MSDS !
G8!5/!9:;:!.<!/&)!=+&4.1,1!B.)*!5!<*.=A,/)!)*5)!*5<!%,,/!65%,6,1!5<!5!*5?5+1&3<!
@*,A.@56E!)*,!C:M!&+!1,<.0/,,!<*566!&%)5./!&/,!8+&A!)*,!A5/385@)3+,+!&+!<3==6.,+!5<!<&&/!
5<!=&<<.%6,D!J*,!C:M!B.66!@&AA3/.@5),!B.)*!)*,!<.),!A5/50,+!5/1!)*,!=+&@3+,A,/)!
&88.@,+!B*,/!&%)5././0!A.<<./0!9:;:<D!!
,22/45#6%70%& !
$8),+!)*,!5//356!=*><.@56!./4,/)&+>!&8!@*,A.@56<!&/<.),E!5!+,4.,B!&8!)*,!9:;:!%&&'!B.66!
%,!@&/13@),1!)&!=3+0,!)*,!8.6,<!&8!9:;:<!8&+!@*,A.@56<!)*5)!5+,!/&!6&/0,+!./!3<,D!9:;:<!
8&+!@*,A.@56<!/&!6&/0,+!./!3<,!B.66!%,!+,A&4,1!8+&A!)*,!%&&'!5/1!8&+B5+1,1!)&!5/!9:;:!
$+@*.4,!!
849%5* 42:#;412023*#!
ND!J*,!=3+=&<,!&8!5!65%,6!.<!)&!@&/4,>!.AA,1.5),!.1,/).)>!5/1!*5?5+1!./8&+A5).&/!)&!)*,!!!!!
3<,+!&8!)*,!@*,A.@56D!!
OD!$!65%,6!.<!5/>!B+.)),/E!=+./),1E!&+!0+5=*.@!A5),+.56!1.<=65>,1!&/!&+!588.I,1!)&!5!
=+&13@)!@&/)5./,+D!!
$!B5+/./0!.<!5!<)5),A,/)E!=.@)3+,E!&+!<>A%&6!)*5)!),66<!)*,!3<,+!B*5)!@&361!&+!B.66!
*5==,/!.8!)*,!=+&13@)!.<!3<,1!./!@,+)5./!B5><D!!
!
H5%,6<!A3<)!./@631,!5)!6,5<)!)*,!8&66&B./0!./8&+A5).&/P!!

! G1,/).)>!&8!)*,!*5?5+1&3<!@*,A.@56(<7!!
! $==+&=+.5),!*5?5+1!B5+/./0<!)&!*,6=!,A=6&>,,<!=+&),@)!)*,A<,64,<!8+&A!)*,!

*5?5+1<!&8!)*,!<3%<)5/@,!!
!



! ! J.BARWICK!!!!

! !!! "#
!

! $%&'!%()!%))*'++!,-!./'!0/'&10%2!&%(3-%0.3*'*4!1&5,*.'*4!,*!,./'*!5'*+,(!*'+5,(+162'!-,*!./'!0/'&10%2!%()!
-*,&!7/,&!&,*'!1(-,*&%.1,(!%6,3.!./'!0/'&10%2!0%(!6'!,6.%1(')!!

!"#$%&'(&8!9%(:!/%;%*),3+!0/'&10%2+!./%.!%**1<'+!,(+1.'!&%:!0%**:!%55*,5*1%.'!='5%*.&'(.!,-!
>*%(+5,*.%.1,(!?=@>A!2%6'2+B!>/'+'!)1%&,()C+/%5')!2%6'2+!0,(<':!1(-,*&%.1,(!%6,3.!/%;%*)!02%++1-10%.1,(+!)3*1(D!
+/15&'(.!63.!),!(,.!&''.!/%;%*)!0,&&3(10%.1,(!*'E31*'&'(.+B!!

%)*+,-./0-123+*456-!
>/'!&%(3-%0.3*'*4!1&5,*.'*4!,*!)1+.*163.,*!,-!%!/%;%*),3+!0/'&10%2!&3+.!%--1F!%!2%6'24!.%D4!
,*!,./'*!.:5'!,-!&%*G1(D!.,!'<'*:!0,(.%1('*!./%.!2'%<'+!1.+!7,*G52%0'B!H%6'2+!&3+.!6'!
2'D162'4!1(!I(D21+/4!%()!5*,&1('(.2:!)1+52%:')!,(!./'!0,(.%1('*B!!

! >/'!(%&'!,*!,./'*!1)'(.1-1'*!3+')!.,!1)'(.1-:!./'!0/'&10%2!,(!1.+!2%6'2!&3+.!%2+,!%55'%*!
5*,&1('(.2:!,(!./'!9J=J!.,!'(%62'!'&52,:''+!.,!'%+12:!2,0%.'!./'!9J=J!-,*!./%.!0/'&10%2!
5*,)30.B!!

! K!7,*G'*!&%:!.*%(+-'*!0/'&10%2+!-*,&!%!632G!0,(.%1('*!.,!%!5,*.%62'!0,(.%1('*!-,*!
1&&')1%.'!3+'!)3*1(D!./'!03**'(.!+/1-.!,(2:B!K55*,5*1%.'!2%6'2+!&3+.!6'!%..%0/')!.,!./'!
5,*.%62'!0,(.%1('*B!>/'!.'&5,*%*:!0,(.%1('*!&%:!(,.!6'!3+')!-,*!+.,*%D'!,-!./'!0/'&10%2B!!

! 789+:;4/5,-;/-123+*456-%)*+,<-L15'+!%()!5151(D!+:+.'&+4!'(D1('+4!-3'2!.%(G+4!%()!,5'*%.1(D!
+:+.'&+!1(!<'/102'+!%*'!(,.!0,(+1)'*')!0,(.%1('*+B!M,7'<'*4!'&52,:''+!&3+.!6'!1(-,*&')!%()!
.*%1(')!%6,3.!./'!/%;%*)+!,-!./'!+36+.%(0'+!3+')!1(!+30/!+:+.'&+B!N()1<1)3%2!+.%.1,(%*:!
0,(.%1('*+!+30/!%+!+.,*%D'!.%(G+!7122!/%<'!+1D(+4!52%0%*)+4!,*!,./'*!7*1..'(!-,*&+!,-!7%*(1(D!
%..%0/')!.,!./'&!7/10/!0,(.%1(!./'!+%&'!1(-,*&%.1,(!%+!%!5'*&%('(.!2%6'2B!!

! %+:*29456-123+*,<->/'!5*,O'0.P-%0121.:!MJQ!7122!,6.%1(!('7!2%6'2+!%()!52%0'!./'&!,(!
0,(.%1('*+!3()'*!./'!-,22,71(D!0,()1.1,(+8!!

! @*1D1(%2!2%6'2+!6'0,&'!122'D162'4!)1*.:4!,*!)'-%0')!!

! @*1D1(%2!2%6'2+!%*'!)%&%D')4!.,*(4!,*!%--'0.')!6:!7'%./'*!!

! >/'!0,(.'(.+!,-!./'!0,(.%1('*!)'D*%)'!./'!,*1D1(%2!2%6'2!"4,,456-123+*,<-N-!%!2%6'2!1+!&1++1(D!
-*,&!%!0,(.%1('*4!./'!*'0'1<1(D!+35'*<1+,*!7122!1+,2%.'!./'!0,(.%1('*!.,!5*'<'(.!1.+!3+'!%()!
0,(.%0.!./'!MJQ!-,*!./'!%55*,5*1%.'!+.'5+!.,!.%G'!.,!1)'(.1-:!./'!&%.'*1%2B!K-.'*!./'!&%.'*1%2!1+!
1)'(.1-1')4!2%6'2+!7122!6'!,6.%1(')!%()!52%0')!,(!./'!0,(.%1('*B!!

P!C!
! K!0,(.%1('*!1+!%(:!6%D4!6%**'24!6,..2'4!6,F4!0%(4!0:21()'*!,*!)*3&!./%.!/,2)+!%!+36+.%(0'B!!

!



! ! J.BARWICK!!!!

! !!! "#
!

$!%&'()*+,!-&.()/.,'!/0!&.,!/.(&!12/-2!2)3)'4&50!-2,6/-)+0!)',!(').07,'',4!7'&6!
+)*,+,4!-&.()/.,'08!).4!12/-2!)',!/.(,.4,4!&.+9!7&'!(2,!/66,4/)(,!50,!&7!(2,!,6%+&9,,!
12&!%,'7&'60!(2,!(').07,':!!
;&'()*+,!-&.()/.,'0!1/++!*,!)%%'&<,4!7&'!(2,!50,!/.(,.4,4!=,:>:8!7+)66)*+,!+/?5/40@:!!
A.7&'6)(/&.!).4!B')/./.>!C,?5/',6,.(0!!
DA.7&'6)(/&.D!/0!(2,!(,'6!50,4!(&!4,0-'/*,!(2,!4,()/+0!>/<,.!)*&5(!(2,!E)3)'4!
F&665./-)(/&.G0!;'&>')6:D!B')/./.>D!/0!(2,!(,'6!50,4!(&!4,0-'/*,!(2,!0(,%0!()H,.!(&!
(,)-2!,6%+&9,,0!2&1!(&!2).4+,!(2,!2)3)'4&50!-2,6/-)+0!(&!12/-2!(2,9!6)9!*,!,I%&0,4:!!
A.7&'6)(/&.!).4!(')/./.>!1/++!*,!%'&</4,4!(&!,6%+&9,,0!)0!7&++&10J!!
A./(/)+!/.7&'6)(/&.!).4!(')/./.>8!/.!-&.K5.-(/&.!1/(2!&(2,'!0/(,L0%,-/7/-!(')/./.>8!
1/++!*,!%'&</4,4!12,.!)!.,1!,6%+&9,,!)''/<,0!&.0/(,:!!
A./(/)+!/.7&'6)(/&.!).4!(')/./.>!1/++!*,!%'&</4,4!12,.!.,1!,6%+&9,,0!)',!7/'0(!)00/>.,4!
(&!)!1&'H!)',)!12,',!(2,9!6)9!*,!,I%&0,4!(&!2)3)'4&50!-2,6/-)+0!5.4,'!.&'6)+!1&'H/.>!
-&.4/(/&.0!&'!/.!)!7&',0,,)*+,!,6,'>,.-9!!
$44/(/&.)+!/.7&'6)(/&.!).4!(')/./.>!1/++!*,!%'&</4,4!12,.!)!.,1!2)3)'4!/0!/.('&45-,4!
/.(&!(2,!,6%+&9,,0M!1&'H!)',):!NI)6%+,0!&7!.,1!2)3)'40!)',!!
$!.,1!-2,6/-)+!/0!(&!*,!50,48!&'!)!%',</&50+9!50,4!-2,6/-)+!/0!(&!*,!50,4!/.!)!4/77,',.(!
1)9!(2)(!%&0,0!)!.,1!2)3)'4!!

!"#"$%&'()*+,-').'/#.)$0%1+)#!

B2,!7&++&1/.>!>,.,')+!/.7&'6)(/&.!1/++!*,!>/<,.!(&!)++!,6%+&9,,0J!!
! C,?5/',6,.(0!&7!(2,!E)3)'4!F&665./-)(/&.!O().4)'4!N6%+&9,,!'/>2(0!5.4,'!(2,!

0().4)'4!P&-)(/&.!).4!)<)/+)*/+/(9!&7!(2,!1'/((,.!2)3)'4!-&665./-)(/&.!%'&>')68!
(2,!F2,6/-)+!!

! A.<,.(&'9!P/0(8!).4!QORO0!S%,')(/&.0!/.!(2,/'!1&'H!)',)0!12,',!-2,6/-)+0!)',!
50,4:!B2,!%,'0&.=0@!(&!-&.()-(!7&'!75'(2,'!/.7&'6)(/&.!!

!
!
!
!
!
!
!
!
!
!
!
!



! ! J.BARWICK!!!!

! !!! "#
!

!"#"$%&'($%)#)#*'(+,)-.!!

$%&!'())(*+,-!-&,&./)!0(1+23!*+))!4&!/55.&33&5!56.+,-!0./+,+,-!3&33+(,3!'(.!/))!&71)(8&&39!!
:/;/.5(63!2%&7+2/)3!/,5!30/0&3!('!7/00&.!!
<%&7+2/)=!1%83+2/)=!/,5!%&/)0%!%/;/.53!!
>(60&3!('!&,0.8!!
?@1(36.&!)+7+03!/,5!*/83!0(!2(,0.()!&@1(36.&!!
A&.3(,/)!1.(0&20+B&!&C6+17&,0!/,5!&,-+,&&.+,-!2(,0.()3!!
<(,0/+,&.!)/4&)3!!
DEFE3!!
$%&!1&.3(,G3H!0(!2(,0/20!'(.!'6.0%&.!+,'(.7/0+(,!!

5. ! Specific Training Topics !
! A&.3(,,&)!*%(!*(.I!*+0%!%/;/.5(63!2%&7+2/)3!'(.!.(60+,&!/,5!,(,J.(60+,&!0/3I3!*+))!!
! .&2&+B&!/0!)&/30!0%&!'())(*+,-!0./+,+,-9!!

! :/;/.5!/,/)83+3!('!0%&!*(.I!0(!4&!1&.'(.7&5!!

! :/;/.5(63!+,-.&5+&,03!('!0%&!2%&7+2/)!(.!36430/,2&!!

! :(*!0(!5&0&20!0%&!1.&3&,2&!(.!.&)&/3&!('!%/;/.5(63!2%&7+2/)3!!

! $%&!&,B+.(,7&,0/)!(.!7&5+2/)!7(,+0(.+,-!4&+,-!2(,5620&5!0(!5&0&20!%/;/.5(63!2%&7+2/)3!!
! /,5!0(!7&/36.&!0%&!&71)(8&&K3!&@1(36.&!0(!0%&7!!

! :(*!0(!.&/5!/,5!6,5&.30/,5!DEFE3!/,5!)/4&)3!!
!

L%/0!0(!5(!+'!/!)/4&)!(.!DEFE!+3!7+33+,-!!
! L%/0!&,-+,&&.+,-!2(,0.()3!/.&!4&+,-!63&5!!

! E/'&!*(.I!1./20+2&3!!

! :(*!0(!1.(0&20!(,&3&)'!'.(7!0%&!%/;/.53!('!0%&!2%&7+2/)3!0%&8!&,2(6,0&.!!

! L%/0!0(!5(!+,!2/3&!('!/,!&7&.-&,28!!
! $%&!1&.3(,G3H!0(!2(,0/20!'(.!'6.0%&.!+,'(.7/0+(,!!

!
!
!
!
!
!



! ! J.BARWICK!!!!

! !!! "#
!

6. ! Question and Answer Periods !

! $!%&'()*+,!-,.!-,(/'0!1'0*+.!/*22!-2/-3(!4'!*,52&.'.!*,!'-56!*,7+08-)*+,!-,.!)0-*,*,9!
('((*+,:!

! ;812+3''(!-,.!<*(*)+0(!/*22!4'!',5+&0-9'.!)+!1-0)*5*1-)'!43!-(=*,9!%&'()*+,(!+0!!
! 0'%&'()*,9!7&0)6'0!*,7+08-)*+,:!!

!
!

!"! >*(*)+0(!/*22!4'!10+<*.'.!/*)6!)6'!(-8'!9','0-2!)+1*5(!+7!*,7+08-)*+,!-(!'812+3''(:!!

!
! ?7!<*(*)+0(!-0'!)+!',)'0!-0'-(!/6'0'!6-@-0.+&(!56'8*5-2(!+0!8-)'0*-2(!-0'!&('.A!)6'3!/*22!4'!

7&223!-.<*('.!+7!)6'!1+)',)*-2!6-@-0.(!-,.!9*<',!)6'!+11+0)&,*)3!)+!!
! ! )+!0'<*'/!)6'!BCDC(:!!
!
#$""""""""""""""E0-*,*,9!7+0!'812+3''(!/*22!4'!.+5&8',)'.!&(*,9!-!)0-*,*,9!0+()'0!7+08:!!
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!"#$$$$%&%'(%)*+$,-.//$*0)1'0/$$
!

$%&'(&)*+!,-.//!01)2'1/!3.//!4&!5.6*766&5!.)!28&!$%&'(&)*+!,-.//!01)2'1/!9/:)!21!4&!
674%.22&5!6&-:':2&/+!:6!-&'!,-&*.;.*:2.1)!,&*2.1)<!,&&!=--&)5.>!?0?!@AB,C$0!,-.//!
9'121*1/<!!

! ,-.//6!:)5!/&:D6!@E)!28&!&F&)2!1;!:!6-.//!1'!/&:DG!C$0!H&6.5&)2!$)(.)&&'!
%762!4&!)12.;.&5!.%%&5.:2&/+!:)5!C$0!6-.//!-'121*1/6!%762!4&!
.%-/&%&)2&5<!9&'61)6!)12!3&:'.)(!-'12&*2.F&!&I7.-%&)2!:)5!*/128.)(!
6817/5!4&!'&62'.*2&5!;'1%!*1)2:%.):2&5!:'&:6!7)2./!*/&:)7-!8:6!4&&)!
*1%-/&2&5<!J8&!;1//13.)(!62&-6!6817/5!4&!7)5&'2:D&)!;1//13.)(!:!6-.//!
1'!/&:DK!A12.;+!6:;&2+!-&'61))&/<!!

L< A12.;+!C$0!H&6.5&)2!$)(.)&&'!.%%&5.:2&/+<!!
M< E%-/&%&)2!C$0!-'121*1/6G!38.*8!.)*/75&!:!6-.//!*1)2:.)%&)2!

D.2G!6&*1)5:'+!*1)2:.)%&)2G!:461'4&)26!&2*<!!
N< C1!)12!217*8!28&!6-.//&5!%:2&'.:/O!621-!28&!/&:D!.;!.2!.6!-166.4/&!

21!51!61!3.28172!'.6D<!!
P< Q6&!)1)@6-:'D.)(!211/6<!!
"< R1'!6%://!/.I7.5!6-.//6G!2:D&!7-!3.28!6:)5!1'!128&'!

)1)*1%4762.4/&!:461'4&)2!%:2&'.:/!:)5!-/:*&!.)21!*/16&5!
*1)2:.)&'6!;1'!/:2&'!5.6-16:/<!!

S< R1'!/:'(&!/.I7.5!6-.//6G!47./5!5.D&6!;:'!:8&:5!1;!28&!6-.//!21!
*1)2:.)!28&!6-.//!;1'!/:2&'!'&*/:%:2.1)!1'!5.6-16:/<!!

!
=!8:T:'5176!67462:)*&!'&/&:6&!.6!5&;.)&5!4+!$9=!:6!:)+!6-.//.)(G!
/&:D.)(G!-7%-.)(G!-17'.)(G!&%.22.)(G!&%-2+.)(G!5.6*8:'(.)(G!.)U&*2.)(G!
&6*:-.)(G!/&:*8.)(G!57%-.)(G!1'!5.6-16.)(!.)21!28&!&)F.'1)%&)2!
V.)*/75.)(!28&!:4:)51)%&)2!1'!5.6*:'5.)(!1;!*1)2:%.):2&5!*1)2:.)&'6W!
1;!8:T:'5176!67462:)*&6<!E)!28&!&F&)2!1;!:!'&/&:6&!28:2!.6!:41F&!28&!
'&-1'2:4/&!I7:)2.2+!;1'!28:2!*8&%.*:/G!&%-/1+&'6!:'&!'&I7.'&5!21!)12.;+!
28&!-'1-&'!R&5&':/G!,2:2&G!:)5!/1*:/!:7281'.2.&6!XP#0RH!N""<P#LY<!!
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!"#$%&'(($)*+',-.'&-),/$01'2-(-3'&-),%$',4$*5%6),%-7-2-&-5%!!
%89::$);<9=>?98>@=9A$3B9;8$$
$%!&'()%*+),*&%)-!.,'/0,/'1!2).!311%!4151-&614!,2),!.1,.!7&',2!-*%1.!&7!)/,2&'*,89!!
'1.6&%.*3*-*,*1.9!)%4!0&::/%*0),*&%!6'&014/'1.!0&%01'%*%(!.*,1!21)-,29!.)71,89!)%4!!
1:1'(1%08!'1.6&%.1;!<21!&'()%*+),*&%!.,'/ 0,/'1!*%0-/41.!: )%)(1:1%,9!./61'5*.&'.9!
)%4!1:6-&811.!&7!,21!=&%,')0,&'!)%4!./30&%,')0,&'.!!
An Organizational Chart is provided in Appendix "H".

!"C$%89::$0D9A>:>E98>@=F!
!>/)-*7*0),*&%.!&7!.*,1!61'.&%%1-!?*--!31!6'&5*414!7&--&?*%(!,21*'!.1-10,*&%!)%4!
0&:6-1,*&%!&7!,21!@'()%*+),*&%)-!=2)',!)%4!?*--!31!*%0-/414!).!6)',!&7!,2*.!A$BC!D.11!
$CCEFGHI!"GJB,)77!>/)-*7*0),*&%.K;!!
! !
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!"#$%&'(($)*+,-.+/0/1/&/*+$$
$ $ $ $ $

23456$7"8$9):;6<2$96)%:==65$
$
9-+/&/-.$)*+,-.+/0/1/&/*+ $ >.&*?'@&/-.+$ 31&*?.'&*$

<-.&'@&$
9?*+/A*.&$
B9?*+"C$

D*.*?'1$,?-E*@&$-F*?+/GH&$'+$I*J$
'AK/./+&?'&-?$'.A$@-?,-?'&*$1/'/+-.$

9?*+/A*.&L<6:M$
9NM$%%M$<%9M$
96M$:%%)$

9NM$<%9M$
:%%)M$9NM$
96$

9?-E*@&$N'.'G*?$
B9NC$

)*+,-.+/01*$(-?$&*@H./@'1$'.A$'AK/./+&?'&/F*$
,*?(-?K'.@*$-($-F*?'11$@-.&?'@&$&-$*.+O?*$
@-.(-?K'.@*$P/&H$&*@H./@'1$'.A$+@-,*$
?*QO/?*K*.&+M$,?-G?*++$F+"$+@H*AO1*M$
*R,*.A/&O?*+$F+"$0OAG*&M$'.A$',,?-,?/'&*$
/++O*+"$S/?*@&1J$+O,,-?&+$%/&*$%O,*?/.&*.A*.&$
'.A$/+$'F'/1'01*$&-$H/KLH*?$'&$'11$&/K*+"$T/11$
F/+/&$+/&*$,*?/-A/@'11JM$-?$'+$.*@*++'?J"$$
9?-F/A*+$-F*?F/*P$-($,?-E*@&$-.$?*GO1'?$0'+/+$
&-$/.@1OA*$K-.&H1J$?*,-?&+$'.A$,?-E*@&/-.+"$
3++/G.+$I*J$-.U+/&*$,*?+-..*1$'.A$/A*.&/(/*+$
?*QO*+&+M$+*@O?*+M$'.A$K-./&-?+$O+*$-($
?*+-O?@*+$(-?$&H/+$,?-E*@&"$3,,?-F*+$,?-G?'K$
*R,*.A/&O?*+"$

9?*+"M$%%M$<%9M$
:%%)"$

%%$

%/&*$
%O,*?/.&*.A*.&$
B%%C$

3@&+$'+$,-/.&$-($@-.&'@&$(-?$@1/*.&V+$(/*1A$
?*,?*+*.&'&/F*+"$W'+$&H*$'O&H-?/&J$&-$A/?*@&$
+O,*?F/+/-.$-F*?$'11$-.U+/&*$,*?+-..*1$'.A$
+O0U@-.&?'@&-?+"$<--?A/.'&*+$A'/1J$+/&*U
+,*@/(/@$P-?I$*((-?&+$'.A$*.+O?*+$'11$'@&/F/&/*+$
'?*$/.$+&?/@&$@-K,1/'.@*$P/&H$&H/+$W3%9"$W'+$
&H*$'O&H-?/&J$&-$+O+,*.A$'11$P-?I$&H'&$,-++*+$
'.J$H*'1&H$'.A$+'(*&J$?/+I"$N'/.&'/.+$
@-.+/+&*.@J$-($&*@H./@'1$',,?-'@H"$4?/*(+$
+O0-?A/.'&*$&*@H./@'1$,*?+-..*1$-.$&'+I$
?*QO/?*K*.&+"$>A*.&/(/*+$'.A$?*+-1F*+$
&*@H./@'1$,?-01*K+"$9?-F/A*+$,*?/-A/@$?*F/*P$
-($,?-E*@&$,?-G?*++$'.A$'AH*?*.@*$&-$,?-E*@&$
+@H*AO1*"$

9?*+"M$9NM$<%9M$
:%%)M$%/&*$
%O,*?F/+/-.$

9N$X$
S*+/G.'&*A$
3++&"$%O,*?"$

:.$%/&*$%'(*&J$
)*,?*+*.&'&/F*$
B:%%)C$
$
$
$
$
$
$

:.$+/&*$AO?/.G$'11$P-?I$'@&/F/&/*+"$S*F*1-,+$
/K,1*K*.&+$'.A$*.(-?@*+$@-K,1/'.@*$P/&H$&H*$
W3%9$'.A$'.J$K-A/(/@'&/-.+$'.AL-?$@H'.G*+"$
>.+&?O@&+$+/&*$,*?+-..*1$/.$H*'1&H$'.A$+'(*&J$
,?-@*AO?*+$&H?-OGH$9?*U6.&?J$4?/*(/.G+M$
T**I1J$%'(*&J$N**&/.G$'.A$9*?/-A/@$
0?/*(/.G+"$%O,*?F/+*+$'.AL-?$,*?(-?K+$'.J$
K-./&-?/.G$'@&/F/&/*+$'+$?*QO/?*A"$6F'1O'&*+$
'/?UK-./&-?/.G$A'&'$&-$K'I*$'.J$.*@*++'?J$
(/*1A$A*@/+/-.+$?*G'?A/.G$+'(*&J$'.A$H*'1&H$/.$
@-.+O1&'&/-.$P/&H$W%)"$W'+$'O&H-?/&J$&-$
+O+,*.A$'.J$'.A$'11$P-?I$&H'&$,-+*+$'.J$
H*'1&H$'.A$+'(*&J$?/+I$-?$/($+'(*&J$F/-1'&/-.+$
,*?+/+&"$$6((*@&$*F'@O'&/-.$-($&H*$+/&*$-?$P-?I$
'?*'$'+$.*@*++'?J"$

$ $

$ $ $ $
$
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!"#$%&'()()*$
!"+$,-)./).(0)'112$1/3.$41')56!

!"7$8(./98:/;(3(;$%&'()()*$

$$$$%%!&'()*(+!&,%%!-*!(*./,(*0!1'!2'34%5!&,16!7%%!7+4*21+!'8!16,+!9$:;!7<0!&,%%!-*!
=,>*<!7<!,<,1,7%!;(*!?<1(5!@(,*8,<=A!B67<=*+!,<!4('C*21!+2'4*!375!(*./,(*!
3'0,8,271,'<+!1'!16*!9$:;D!7<0!16'+*!267<=*+!3/+1!-*!(*>,*&*0!&,16!7%%!+,1*!
4*(+'<<*%A!!

!
!"<$=)$8(./$%&'()()*$!
!"<"+$>&/9?).&2$@&(/3()*$AB/C$D(&/$=&(/).'.(0)E$

$;(,'(!1'!16*!2'33*<2*3*<1!'8!'<E+,1*!721,>,1,*+!7%%!+,1*!*34%'5**+!&,%%!711*<0!7!
;(*E?<1(5!@(,*8,<=!1'!(*>,*&!16*!+4*2,8,2!,<8'(371,'<!7<0!(*./,(*3*<1+!'8!16*!
744('>*0!9$:;D!,<2%/0,<=!7(*7+!'8!,<1(/+,>*F*G4'+/(*E4'1*<1,7%!&'()!7<0!<'<E
,<1(/+,>*F<'<E*G4'+/(*!4'1*<1,7%!&'()D!&'()!H'<*+D!*12A!9$:;!+,=<E'88!+6**1+!
&,%%!-*!2'%%*21*0!71!16,+!3**1,<=!,<0,271,<=!711*<07<2*!71!16*!;(*!?<1(5!@(,*8,<=!'(!
(*>,*&!'8!16*!9$:;!7+!<*&!*34%'5**+!7((,>*!'<E+,1*A!:6'(1!+78*15!(*8(*+6*(!
3**1,<=+!&,%%!-*!2'<0/21*0!4*(,'0,27%%5D!7+!<**0*0D!16('/=6'/1!16*!0/(71,'<!'8!
16*!4('C*21A!I**1,<=+!&,%%!-*!%*0!-5!16*!9:J!'(!B'(4'(71*!:78*15!K,(*21'(A!!
!

!"<"7 8(./9F:/;(3(;$.&'()()*$C(11$();1GH/I$
! 97H7(0!B'33/<,271,'<!L97HB'3M$
! N'271,'<!'8!I71*(,7%!:78*15!K717!:6**1+!LI:K:M$
! ?G4%7<71,'<!'8!16*!9$:;$
! 9*7%16!7<0!:78*15!;*(+'<<*%!7<0!O(=7<,H71,'<$
! @(,*8!+,1*!6,+1'(5$
! :4*2,7%!711*<1,'<!1'!+,=<+!7<0!+5341'3+!'8!'>*(*G4'+/(*!1'!)<'&<!7<0!+/+4*21*0!

+,1*!2'<173,<7<1+$
! 9*7%16!*88*21+!'8!+,1*!2'<173,<7<1+$
! I*0,27%!./7%,8,271,'<+!7<0!3*0,27%!+/(>*,%%7<2*$
! $,(!3'<,1'(,<=!0*+2(,41,'<$
! P'()!4(721,2*+!1'!3,<,3,H*!*34%'5**!(,+)!8('3!67H7(0+$
! :78*!/+*!'8!*<=,<**(,<=!2'<1('%+!7<0!*./,43*<1$
! ;65+,27%!67H7(0+!7++'2,71*0!&,16!4('C*21$
! :*%*21,'<D!/+*!7<0!%,3,171,'<+!'8!7>7,%7-%*!+78*15!*./,43*<1$
! 9*71FB'%0!+1(*++!37<7=*3*<1!4('=(73$
! ;*(+'<7%!65=,*<*!7<0!0*2'<173,<71,'<$
! J*+4,(71'(!872*E4,*2*!8,1!1*+1,<=!L,8!(*./,(*0M!$
! ;;?!8,11,<=!1'!0*1*(3,<*!4('4*(!+,H*!8'(!,<0,>,0/7%+$
! :,1*!(/%*+!7<0!(*=/%71,'<+$
! P'()!H'<*!*+17-%,+63*<1!7<0!37(),<=+$
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! $%&'!()**+,%(-&%),!-,.!&/'!01+..2!323&'*4!
! 5*'67',(2!86'8-6'.,'339!6'38),3'9!-,.!':-(+-&%),!86)('.+6'3!
! ;'(),&-*%,-&%),!-(&%:%&%'3!
! <'.%(-=!*),%&)6%,7!86)('.+6'3!
! >),&%,7',(2!?=-,!
!

"#$ %&'()*(+!,'-(.(./!
!
"#$#0 1-(23!4-5&63!7'(&5(./8!

@!.-%=2!3-A'&2!16%'A%,7!B%==!1'!/'=.!12!-==!(6'B3!-&!&/'!3&-6&!)A!'-(/!B)6C.-2D!E/'!
A)6'*-,!-,.F)6!3+8'6:%3)6!B%==!6':%'B!&/'!&-3C3!8=-,,'.!A)6!&/-&!.-2!-,.!-,2!
3-A'&2G6'=-&'.!86)('.+6'3!6'H+%6'.!&)!8'6A)6*!&/)3'!&-3C3!3-A'=2D!
!

"#$#9 :&&;23!4-5&63!<&&6(./8!=,))2!7)>!,-2;8?!
@!B''C=2!3-A'&2!*''&%,7!IE))=!J)K!E-=CL!B%==!1'!/'=.!A)6!-==!3%&'!B)6C'63!
I%,(=+.%,7!3+1G(),&6-(&)63L9!),('!8'6!B''C!12!&/'!M$$ND!E/'!M$$N!-,.!&/'!
?6)O'(&!$+8'6%,&',.',&!B%==!='-.!&/'!*''&%,7!-,.!.%3(+33!3-A'&2!-,.!/'-=&/!&)8%(3!
8'6&%,',&!&)!&/'!B)6C!86-(&%('3!-,.!-(&%:%&%'3!),!&/%3!86)O'(&9!-,.9!&)!.%3(+33!
6'=':-,&!&)8%(3!6-%3'.!12!3%&'!8'63),,'=D!
!

"#$#@ A&B(&C!)5!DE4%!F&&6(./8!
E/'!P@$?!B%==!1'!6':%'B'.!-3!,''.'.!12!&/'!M$$N!-,.F)6!&/'!>)68)6-&'!$-A'&2!
;%6'(&)6!&)!6':%'B!-,.!.%3(+33!*).%A%(-&%),3!-,.F)6!(/-,7'3!&)!&/'!P@$?D!@,2!
(/-,7'3!)6!*).%A%(-&%),3!&)!&/'!3()8'!)A!&/'!B)6C!B%==!1'!-..6'33'.!-,.!
%,()68)6-&'.!%,&)!-!6':%3'.!P@$?D!
!

"#$#$ D-G-'*!H)FFI.(+-6().!,'-(.(./!
?6%)6!&)!3&-6&%,7!B)6C9!'-(/!'*8=)2''!B%==!-&&',.!-!/'-=&/!-,.!3-A'&2!)6%',&-&%),9!
-,.!6'('%:'!%,A)6*-&%),!-,.!&6-%,%,7!),!&/'!A)==)B%,7Q!

! M:'6:%'B!)A!&/'!6'H+%6'*',&3!(),&-%,'.!%,!&/'!P-R-6.!>)**+,%(-&%),!
$&-,.-6.9!ST!>UN!VTVWDVSWX!

! >/'*%(-=3!86'3',&!%,!&/'%6!B)6C8=-('!)8'6-&%),3X!
! Y)(-&%),!-,.!-:-%=-1%=%&2!)A!-!P-R-6.!>)**+,%(-&%),!?6)76-*X!
! ?/23%(-=!-,.!/'-=&/!'AA'(&3!)A!&/'!/-R-6.)+3!(/'*%(-=3X!
! P)B!&)!='33',!)6!86':',&!'K8)3+6'!&)!&/'3'!/-R-6.)+3!(/'*%(-=3!&/6)+7/!

+3-7'!)A!(),&6)=FB)6C!86-(&%('3!-,.!??5X!
! 5*'67',(2!86)('.+6'3!&)!A)==)B!%A!&/'2!-6'!'K8)3'.!&)!&/'3'!(/'*%(-=3X!
! P)B!&)!6'-.!=-1'=3!-,.!6':%'B!<$;$!&)!)1&-%,!-886)86%-&'!/-R-6.!

%,A)6*-&%),X!
! Y)(-&%),!)A!&/'!<$;$!A%='!-,.!=)(-&%),!)A!&/'!/-R-6.)+3!(/'*%(-=!=%3&!%,!

&/'!E5Z!A%'=.!)AA%('D!
!
! !
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ATTACHMENT “A” 
J. BARWICK 

TOOL BOX TALK LIST 

Anticipate Accident     Heat Survival 
Avoiding Concrete Burns    Heavy Equipment Backing 
Back Supports 1, 2 & 3    Housekeeping 
Bad Safety Habits     Hurry-up can hurt 
Barricades and Warning Devices   Ladder Safety 
Battery Charging Safety    Lifting 
Blood Pressure – Silent Killer   Lock-out/Tag Out 
Caution – Gasoline     Pave Your Way to Better Safety 
Chains      Personal Protection 
Clothing for Construction    Personal Protection Equipment 
Compressed Air     Preventive Maintenance 
Concrete Hazards     Power Tool Safety 
Construction Equipment    Respiratory Protection 
Courtesy      Rigging 
Do You Know Safety?    Safe Handling of Gas Cylinders 
Don’t Take Chances     Safety and Skill Counts 
Electric Shock     Safety’s Appeal 
Entering and Leaving the Work Area  Safety Shoes 
Excavations and Trenching    Same Old Alibis 
Extension Cord Safety    Shortcuts 
Eye Safety      Slip and Falls 
Eyes, A Priceless Possession    Suspended Load 
Falls       Swing Radius 
Fire Safety      Teamwork Prevents Accidents 
First Aid      Ten Basic Safety Rules 
Foot Protection     Ten Little Fingers 
General Rules for Safety at Work  Think – Then Look Before You Step 
Guardrails     Trenching and Excavation Checklist 
Hand tools      Vehicle Safety 
Hard Hats      Welding and Cutting 
Hazard Communication    What’s in it for me 
Head and Face Protection    What Safety Means 
Whom Am I?      Worth Remembering 
Your Are Responsible
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!"#!$,67689$:;$%<:=6>=?:@$

$%&'()*+!,&(-%.-/0%!%12/,3%)-!4$$56!7/++!8%!9())%9!*'!9%'.&/8%9!8%+(7!:(&!-;%!
-*'<'!.(0%&%9!8=!-;/'!>?@$!-(!,&(-%.-!!%3,+(=%%'!*)9!
'28.()-&*.-(&'!:&(3!,;='/.*+!*)9!.;%3/.*+!;*A*&9'!92&/)B!-;%!,&(C%.-D!!
!

!"#!#!$,6768$A$$
! E()B!'+%%0%9!';/&-F+()B!'+%%0%9!,*)-'G!7(&<!.+(-;%'!(&!.(0%&*++'
! H(&<!8((-'!(&!-*'<!*,,&(,&/*-%!:((-I7*&%
! ?J@K!*,,&(0%9!;*&9!;*-
! @*:%-=!B+*''%'FB(BB+%'G!:*.%!';/%+9'!L*'!&%12/&%9M
! E%*-;%&!(&!.(--()!7(&<!B+(0%'
! >%*&/)B!,&(-%.-/()!L/:!&%12%'-%9!8=!,%&'())%+G!&%12/&%9!8=!N@@OM
! E/:%!0%'-'F!$PQ'!L/:!7(&</)B!(0%&!(&!)%*&!-;%!7*-%&MD

!"#!#B ,6768$A$CD:E?;?6EF!
! E()B!'+%%0%9!';/&-F+()B!'+%%0%9!,*)-'G!!7(&<!.+(-;%'!(&!.(0%&*++'!

! H(&<!8((-'!(&!-*'<!*,,&(,&/*-%!:((-I7*&%!

! J%(,&%)%!(0%&!8((-'!

! ?J@K!*,,&(0%9!;*&9!;*-!

! @*:%-=!B+*''%'FB(BB+%'G!:*.%!';/%+9'!L*'!&%12/&%9M!

! E%*-;%&!(&!.(--()!7(&<!B+(0%'!

! E*-%R!/))%&!B+(0%'!

! J/-&/+%!/))%&!B+(0%'!

! P2++I:*.%!?$O!7/-;!.(38/)*-/()!N&B*)/.!S*,(&F$TUU!:/+-%&F?./9!B*'!
.*&-&/9B%'!

! >%*&/)B!,&(-%.-/()!L/:!&%12%'-%9!8=!,%&'())%+!(&!&%12/&%9!8=!N@@OM!

! E/:%!0%'-'F$PQ'!L/:!7(&</)B!(0%&!(&!)%*&!-;%!7*-%&M!!

! Q/',('*8+%!V=0%<!(&!$(+=IV=0%<!'2/-'!L/:!,&(92.-!'*-2&*-%9!3*-%&/*+'!*&%!
%).(2)-%&%9M!(&!+*2)9%&%9!.+(-;!.(0%&*++'D

!
!
!
!
!
!
!
!
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!"#!#$ %&'&()*)
! $%&'!())*+,-.!/(*.!/(0!!
! 1+*2!3++04!+*!0(42!())*+)*5(0-!6++078(*-!
! 9+:;!4<--,-=<+:;!)(:04>!8+*2!?<+0/-4!
! 9(0-@!4A*;5?(<!5::-*!;<+,-4!
! %50*5<-!+A0-*7;<+,-4!
! B,-*!0/-!4/+-!3++05-4!C56!)*+.A?0!4(0A*(0-.!D(0-*5(<!(*-!-:?+A:0-*-.E!+*!

%-+)*-:-!+,-*73++04F!!!!
! G(:,(4!+*!<-(0/-*!;<+,-4!
! H-(*5:;!I*+0-?05+:!
! JA<<76(?-!$IK!
! H-(*5:;!)*+0-?05+:!
! 956-!,-404!+*!8+*2!,-404!C!56!8+*25:;!+:!+*!:-(*!0/-!8(0-*E!
! L54)+4(3<-!MN,-2!4A504F!

!
!"#!#+ %&'&(),)

! $%&'!())*+,-.!/(*.!/(0!
! 1+*2!3++04!+*!0(42!())*+)*5(0-!6++078(*-!
! 9+:;!4<--,-.!)(:04!(:.!4/5*0>!8+*2!?<+0/-4!
! 9(0-@!4A*;5?(<!5::-*!;<+,-4!
! %50*5<-!+A0-*!;<+,-4!
! B,-*70/-74/+-!3++05-4>!+*>!
! %-+)*-:-!+,-*73++04!
! G(:,(4!+*!<-(0/-*!;<+,-4!
! H-(*5:;!)*+0-?05+:!
! 956-!,-404!
! %'B&H!G-*0565-.!&A))<5-.!$5*!K-4)5*(0+*!C&GO$!+*!(5*7<5:-!*-4)5*(0+*!

850/!&GO$P>!)*-44A*-!.-D(:.!*-;A<(0+*>!6A<<!6(?-)5-?-E!
! L54)+4(3<-!I+<N7MN,-2!?+,-*(<<4!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!"#!#$#! %&'()('*+,,-+./012+
+

%&'()('*3./45+67('(/ 1+82)21+
9:+

,;<'2&'(<7+
=<0(1(>/'(<73?2@<0(1(>/'(<7+
67('(/1+A2'BC+

?+
+

AB;)2*+ ?+
A/@C1(7D+ ?+
%4024'<4+%0/'2@27'+ ?+
%4024'<4+-7&/C4B1/'(<7+ ?+
?B4'+E<7';<1+ ?+
674'/11/'(<7+<:+=2'/1+A'BF4+ ?+
A(1'+G27&2+674'/11/'(<7+ ?+
E12/;(7D+H+I;B00(7D+ ?+
674'/11/'(<7+<:+C2;(@2'2;+:27&(7D ?+
JB15+-K&/)/'(<7+ ?+
8</F+9B'+ ?+
.;/::(&+E<7';<1+ ?+
674'/11/'(<7+<:+L3MN+AO22';<&5+ ?+
P<BDO+I;/F(7D+ ?+
G(7(4O+I;/F(7D+ ?+
8/7F4&/C(7D+ ?+
?2@<0(1(>/'(<7+ ?+
+ +

+
!"#Q+P24C(;/'<;*+,;<'2&'(<7!!

,B;C<42++

$%&!'()'*+&!*,!-%.+!'*/.01!.+!-*!&+-23/.+%4!.5'/&5&6-!267!52.6-2.6!26!2'')*').2-&!!
8&+'.)2-*)1!9)*-&0-.*6!9)*:)25!+*!2+!-*!')*-&0-!&5'/*1&&+!,)*5!)&+'.)2-*)1!%2;2)7+!*6!
2//!*()!<*3+.-&+=')*<&0-+>!8&+'.)2-*)1!9)*-&0-.*6!.+!26!2)&2!*,!?2,&-1!267!@&2/-%!-%2-!!!!!!!!!!
-%&!0*6-)20-*)!-2A&+!&B-)&5&/1!+&).*(+/1>!!
!
$%)*(:%!&7(02-.*6!267!-)2.6.6:4!C&!3&/.&D&! %2-!C*)A.6:!.6!267!2)*(67!)&+'.)2-*)1!
%2;2)7+!267 !&6D.)*65 &6-+!026!3&!5 262:&7!+2,&/1!267!&,,&0-.D /1>!E+!2!0*5 2614!C&!
3&/.&D&!.6 !&6:.6&&).6: !*(-!* !27 .6.+-)2-.D&/1!0*6-)* /.6:!)&+' )2-*)1!%2;2)7 !267!
&6D.)*65&6-+>!F%&6!-%&+&!0*6-)*/+!0266*-!3&!.6+-.-(-&74!C&!C.//!(+&!2'')*').2-&!
)&+'.)2-*)1!')*-&0-.*6>!G*6-)20-*)!+%2//!&6+()&!-%2-!)&+'.)2-*)1!%2;2)7+!C.-%.6!*()!+.-&+!2)&!
&D2/(2-&7!267!-%2-!.6,*)52-.*6!0*60&)6.6:!-%&+&!%2;2)7+!.+ !-)26+5.--&7!-*!2//!2,,&0-&7!
&5'/*1&&+!-%)*(:%!-%&!0*6+-)(0-.*6!'/266.6:!')*0&++>!!

%CC1(&/012+P2DB1/'(<74H!!I?@E!JK!GL8!MKMN>MOP!!
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$%&!!'()&*+!,-.&/*0.!!-1!.&12031-45&!)0.!.&12-.(*0.+!2.0*&/*-03!205-/+!(36!%(1!*%&!
(7*%0.-*+!*0!8(9&!3&/&11(.+!6&/-1-031!*0!&317.&!-*1!17//&11:!$%&!'()&*+!
,-.&/*0.!%(1 !*%&!(7*%0 .-;(*-03!*0!%(5*!(3+! 082(3+!02&.(*-03!<%&.&!*%&.&!-1!6(3=&.!0)!
1&.-071!2&.103(5!-3>7.+?!!

@!/0.20.(*&!205-/+!(68 3-1*.(*0.!1%(55!4&!(220-3*&6!(36!1%(55!(22.0A&!(55!1-*&B12&/-)-/!
.&12-.(*0.+!2.0=.(81!2.-0.!*0!-825&8&3*(*-03!(*!*%&!1-*&?!!

$%&!205-/+!1%(55!4&!.&A-&<&6!(36!&A(57(*&6!03! (3!(337(5!4(1-1C!0.!<%&3!/%(3=&1!0//7.!*0!
D#!EFG!H#HI:HJKC!*%(*!2.082*!.&A-1-03!0)!*%-1 0/78 &3*!0.!<%&3!)(/-5-*+!02&.(*-03(5!
/%(3=&1!0//7.!*%(*!.&L7-.&!(!.&A-1-03!*0!*%&!205-/+?!!

$%&!/0.20.(*&!205-/+!(68-3-1*.(*0.!1%(55!/0367/*!.07*-3&!&A(57(*-031!*0!&317.&!*%&!<.-**&3!
205-/+!-1!4&-3=!)0550<&6:!$02-/1!*0!4&!/031-6 .&6!67.-3=!*%&!&A(57(*-03!1%(55!/031 -1*!0)!
.&12-.(*0.!) -*C!1&5& /*-03C!8(-3*&3(3/&C!-3*&.)&.&3/&!<-*%!>04!2&.)0.8(3/&C!6-1/08)0.*C!
&8250+&&!/03/&.31?!(36!!

M.0A-6&!(!6(*(4(1&!0)!N&6-/(5!&A(57(*-03!L7&1*-033(-.&!(36!F-*!$&1*!.&175*1!0)!&8250+&&1:!!

1-%2"3*+4*.55+#/.))O!!

PA(57(*&!<0.9!(/*-A-*-&1!)0.!*%&!2.&1&3/&!0)!.&12-.(*0.+!%(;(.61?!-31*-*7*&!&3=-3&&.-3=!(36!
(68-3-1*.(*-A&!/03*.051C !<%&3!)&(1-45&C!(1!(! -.1*!5-3&!0)!6&)&31&!(=(-31*!.&12-.(*0.+!
%(;(.61?!!

'%(55!(220-3*!(!L7(5-)-&6!-36-A-67(5!*0!4&!*% !1-*&!.&12-.(*0.+!2.0=.(8 !(68-3-1*.(*0.!<%0!
1%(55!2.&2(.&!*%&!Q 0.9!'-*&!G&12 -.(*0.+!M.0=.(81!RQ'GMS!)0.!&(/%!17 41*(3*-(55+!73-L7&!
(-.40.3&!&T2017.&!(*!*%&!>041-*&!)0.!(3+!02&.(*-031!*%(*!8(+!.&L7-.&!*%&!71&!0)!.&12-.(*0.1:!
$%&!1-*&!.&1 2-.(*0.+!2.0 =.(8!(68 -3-1*.(*0.! 1%(55!1748 -*!*%& !Q GMR1S!*0!*%&!/0.20 (*&!
.&12-.(*0.+!(68 3-1*.(*0.!)0.!(22 0A(5!4&)0.& !*%&!71&!0)!.&12-.( 0.1!4&=-31:!@36!1%(55!
&317.&!*%&!17//&11)75!-825&8&3*(*-03!0)!*%&!Q'GM!03!*%&!>041-*&?!!

M7./%(1&!.&12-.(*0.1!*0!2.0*&/*!&8250+&&1!).08!.&12-.(*0.+!%(;(.61!<%&3!&3=-3&&.-3=!(36!
(68-3-1*.(*-A&!/03*.051!%(A&!4&&3!)0736!-3) (1-45&?!*%&!.&12-.(*0.!2.0A-6&6!1%(55!4&!
17-*(45&!)0.!*%&!-3*&36&6!71&?!!
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!"#$%&'()'*++(,-*..(/&#0'123(

$%&%'()!*+,!-*.+/*.+!*!0./%10)%2.3.2!4%0).4*/(45!)4(/%2/.(+!)4(64*-!.+!*22(4,*+2%!7./8!
0%2/.(+!9:;<;#!(3!/8.0!)('.25=!!

>+3(42%!/8%!?0%!(3!4%0).4*/(40@!!

A%0).4*/(4!/4*.+.+6!*+,!-%,.2*'!%&*'?*/.(+0!08*''!B%!)4(&.,%,!B5!/8%!2(+/4*2/(4!*/!+(!2(0/!/(!
/8%!%-)'(5%%0!)*4/.2.)*/.+6!.+!/8.0!)4(64*-!78%+!+%2%00*45!/(!)4(/%2/!%-)'(5%%!8%*'/8=!
*+,!!

>-)'(5%%!C./!D%0/!4%2(4,0@!*!2()5!08*''!B%!0%+/!/(!/8%!2(4)(4*/%!0*3%/5!(33.2%;!!

456.#7%%(,-*..8((

E(44%2/'5!7%*4!4%0).4*/(40!.+!*22(4,*+2%!7./8!.+0/4?2/.(+0!*+,!/4*.+.+6!,?4.+6!()%4*/.(+0!
,%0.6+*/%,!B5!/8%.4!0?)%4&.0(4=!!

F(/!8*&%!3*2.*'!8*.4!(3!*+5!/5)%!/8*/!.+/%43%4%,!7./8!/8%!2(44%2/!3./!(3!*!4%0).4*/(4=!!

G4()%4'5!2'%*+@!0/(4%!*+,!-*.+/*.+!4%0).4*/(40!*22(4,.+6!/(!/8%!,.4%2/.(+!(3!/8%.4!
0?)%4&.0(4=!!

H?*4,!*6*.+0/!,*-*6%!/(!/8%!4%0).4*/(4!*+,!08*''!.--%,.*/%'5!4%)'*2%!0?0)%2/!4%0).4*/(40!
*+,!08*''!4%)(4/!0?28!,*-*6%!(4!-*'3?+2/.(+!(3!/8%!4%0).4*/(4!/(!/8%.4!0?)%4&.0(4=!!

I8(!&('?+/*4.'5!7%*40!*!4%0).4*/(4!78%+!*!4%0).4*/(4!.0!+(/!4%J?.4%,!.0!0?BK%2/!/(!/8%!
-%,.2*'!%&*'?*/.(+@!2'%*+.+6@!-*.+/%+*+2%!*+,!0/(4*6%!%'%-%+/0!(3!/8.0!)('.25;!D8%5!-?0/!
B%!)4(&.,%,!7./8!/8%!*))4()4.*/%!.+3(4-*/.(+!0)%2.3.%,=!*+,!!

I8(!&('?+/*4.'5!7%*4!3.'/%4.+6!3*2%!).%2%0!L$?0/!M*0N0O!.0!+(/!0?BK%2/!/(!/8%!*B(&%!
)4(&.0.(+0!(3!/8.0!)('.25;!!
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Site-Specific Respiratory Protection Program  
$%!&''()(*%!)*!+,,)(%-!).,!/,01(/,+,%)2!*3!).(2!4*5(678!&55!4/*9,6)2!).&)!12,!/,24(/&)*/2!:(55!!
;,!/,01(/,'!)*!.&<,!&!2(),=24,6(3(6!/,24(/&)*/7!4/*),6)(*%!4/*-/&+>!!
$%!*/',/!)*!.&<,!&%!,33,6)(<,!4/*-/&+8!&''/,22!).,!3*55*:(%-!01,2)(*%2!(%!).,!!
',<,5*4+,%)!2)&-,?!!
Who is the program administrator@!!
What procedures are used to select respirators for use in the workplace?  
Who will be doing the medical evaluations for the employees (which facility or 
facilities)?  
What are the fit testing procedures for tight fitting respirators?  
What are the procedures for proper use of respirators in normal and foreseeable!!
emergencies?!!
What are the procedures and schedules for cleaning, disinfecting, storing, inspection,
repairing, discarding and otherwise maintaining respirators?
What are the procedures to ensure adequate air quality, quantity and flow of breathing
-for atmosphere supplying respirators?
What are the methods to be used to ensure that the employees are trained the in 
respiratory hazards to which they are potentially exposed during routine and emergency 
situations?
What are the methods of training employees in the proper use of respirators including, 
donning and removing a respirator, cleaning, positive/negative pressure fit testing, 
limitations of their use and maintenance and cleaning of a respirator?
What are the procedures of regularly evaluating the effectiveness of a program?

A.,%!/,24(/&)*/!12,!(2!%*)!/,01(/,'8!;1)!&/,! 4/*<(','!&)!).,!/,01,2) !*3!).,!,+ 45*7,,2!*/!
4,/+()!,+45*7,,2!)*!12,!).,(/!*:%!/,24(/&) */28!B$%651'(%-!'12)!+ &2C2!=D$EFG!&44/*<,'!
DHI!/&)(%-!&/,!).,!*%57!'12)!+&2C2!)*!;,!12,'J!).,!3*55*:(%-!6/(),/(&!:(55!;,!+,)?!!

K,),/+(%,!).&)!216.!/,24(/&)*/!12,!'*,2!%*)!6/,&),!&!.&L&/'>!!

M,<(,:!#H!NOM!PH#"QPRS>!&%'!!

Training on cleaning, storage and maintenance of the respirator to prevent it from 
being a hazard.

!

F1/<,(55&%6,!*3!A*/C!T/,&!N*%'()(*%2!&%'!K,-/,,!*3!U+45*7,,!UV4*21/,!F)/,22!!
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$%%&'%&()*+!,-&.+(//)0 1+!'2!3'&4!)&+)!1'05 (*('0,!)05!5+6&++!'2!+7 /'8++!+9%',-&+!'&!
,*&+,,!,:)//!;+!7)(0*)(0+5<!!

='0(*'&(06!'2!)(&!1'0*)7(0)0*,!)05!*:+!+.)/-)*('0!'2!1'0*)7(0)0*!1'01+0*&)*('0!*'!3:(1:!
)!%+&,'0!3+)&(06!)!&+,%(&)*'&!7)8!;+!+9%',+5!(,!)0!(0*+6&)/!%)&*!'2!)0!+22+1*(.+!&+,%(&)*'&!
%&'6&)7<!!

$(&!,)7 /(06!5)*)!(,!(7%'&*)0*!(0 :+!,+ /+1*('0!'2!*:+!%&'%+&!&+,%(&)*'&!)05!,:'-/5!
(01/-5+>!!

?5+0*(2(1)*('0!'2!*:+!1'0*)7(0)0*<!!

@)*-&+!'2!*:+!:)A)&5!)05!1'01+0*&)*('0!)*!*:+!;&+)*:(06!A'0+B!!

C:+!5)*)!(,!)/,'!:+/%2-/!(0 ,*(7 )*(06!*:+!%',,(;/+!/+.+/, 2!+9%',-&+!*:)*!7 8!:).+!
'11-&&+5!5-&(06!-,+!'2!&+,%(&)*'&,<!!

D)7%/(06!,:'-/5!;+!1)&&(+5!'-*!'. &!)*!/+),*!'0+!181/+!'2!'% &)*('0!)05!%&+2+&);/8 !'.+&!
,+.+&)/!181/+,!3:+0!%&'5-1*('0!)1*(.(*8!.)&(+,<!!

D)7%/+,!,:'-/5!;+!1'//+1*+5!)*!*:+!3'&4+&E ,!;&+)*:(06!A'0+B!F'3+.+&G!3:+0!0+1+,,)&8G!
6+0+&)/!)(&!,)7%/+,!,:'-/5!;+!1'//+1*+5!(0!*:+!.(1(0(*8!'2!*:+!'%+&)*('0<!!

C:+!,)7%/(06!%+&('5!3(//!;+!5+*+&7 (0+5!;8!*:+!,+0,(*(.(*8!'2!*:+!)0)/8*(1)/!7 +*:'5!)05!
*:+!)11+%*);/+!1'0*)7(0)0*!1'01+0*&)*('0<!!

C:+!0-7;+&!'2!,)7 %/+,!*'!;+!*)4+0!5+%+05,! '0!*:+!.) &()*('0!(0! 1'0*)7(0)0*!6+0+&)*('0!
&)*+!5-&(06!*:+!'%+&)*('0B!D) %/(06!5)*)!,:'-/ 5!%+&7(*!+,*(7)*('0!'2!*:+!3'&4+&E ,!*(7+!
3+(6:*+5!+9%',-&+<!!

C:+!%+)4!1'0*)7(0)0*!1'01+0*&)*('0!,:'-/5!)/,'!;+!+,*(7)*+5!*'!),,-&+!*:)*!*:+!&+,%(&)*'&!
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,2)-$0$)'!$%!+4)!,$+)!,2)-$0$-!*),2 *&+/*8!21&%N!68!+4)!EDI!/*!'),$ %&+)'!$%'$($'<&1N!34/!
,<2)*($,),!+4)!*),2$*&+/*8!2*/+)-+$/%!2*/.*&;!!
Dangerous Atmospheres9!O $++)%!2*/-)'<* ),!&%'P/*!-4)- ?1$,+,!0 *!,2)-$0 -!*/< $%)!
+&,?,PM/6,!, 4&11!6)!2 *)2&*)'!-/()*$% .!,&0)! <,)!/0!*),2$*&+/*,!$%!'&%.)*/<,!&+; ,24)*),!
+4&+!;$.4+!6)!)%-/<%+)*)'!$%!%/*;&1!/2)*&+$/%,!/*!$%!);)*.)%-$),9!!
B%!&*)&,!34)*)!+4)!3)&*)*N!3$+4!0&$1<*)!/0!+4 )!*),2$*&+/*N!-/<1'!6)!/()*-/;)!68!&!+/7$-!/*!
/78.)%5')0$-$)%+!&+; ,24)*)N!&+!1)&,+!/%) ''$+$/%&1!2)*,/%!,4&11!6)!2*),)%+9!
:/;;<%$-&+$/%,!Q($,<&1N!(/$- !/* !,$.%&1!1$% R!,4& 1!6 !; $%+&$%)'!6)+3))%!6 +4!
$%'$($'<&1,!2*),)%+9!S1&%%$%.!,4&11!6)!,<-4!+4&+!/%)!$%'$($'< &1!,4&11!6)!<%&00)-+)'!68!&%8!
1$?)18!$%-$')%+!&%'!4&()!+4)!2*/2 )*!*),-<)!)T<$2;)%+!+/!6)!& 61)!+/!&,,$,+!/+4)*Q,R!$%!-&,)!
/0!&%!);)*.)%-89!!
O4)%!&!,)105-/%+&$%)'!6*)&+4$%.!&22&*&+<,!QD >UR!/*!4/,)!;&,?,!3$+4!61/3)*,!&*)!<,)'!
$%!&+;/,24)*),!$;;)'$&+)18!'&%.)*/<,!+/!1$0 )!/*!4)&1+4!QBVWERN!,+&%'68!2)*,/%%)1!; <,+!
6)!2*),)%+!3$+4!,<$+&61)!*),-<)!)T<$2;)%+9!!
I),2$*&+/*,!,4&11!%/ !6) !*); /()'!34$1)!$%, ')!&!3/*?!&*)&!+4&+!*)T $*),!*),2$*&+/*8!
2*/+)-+$/%9!X; 21/8)),!,4&11!6 !2)*; $++)'!+/! 1)&()!+4)!3/ ?!&*)&!+/!; $%+&$%N!-1)&%
-4&%.)!0$1+)*,N!*)2 1&-)!2&*+,N!/ !+/!$%,2)-+!+4)$*!*),2$*&+/*!$0!$+!$,!$; 2)'$%.!+4)$*!&6$1$+8!+/!
3/*?!/*!$0!+4)!*),2$*&+/*!,+/2,!0<%-+$/%$%.! &,!$%+)%')'9!X;21/8)),!,4&11!%/+$08!,<2)*($,/*!
/0!34)%!1)&($%.!+4)!3/*?!&*)&9!!
L/!&,,<*)!+4)!-/%+$%<$%.!*),2$*&+/*!)00)-+$( %),,N!&22*/2 $&+)!,<*()$11&%-)!,4&11!6)!
;&$%+&$%)'!/0 !+4)!3/*? !&*)&!-/%'$+$/%,!&%'!+4)!').*))!/0!);21/8))!)72/,<*)!/*!,+*),,9!
L4$,!,4&11!$%-1<')!&!0$+!-4)-?!)(&1<&+$/%!+/ ,,<*)!2*/2)*!2*/+)- $/%9!L4)!EDI!,4&11!
&--/;21$,4!+4$,9!!
Hair Apparel9!B0!4&$*!.*/3+4!/*!&22&*)1!$%+)*0)*),!3$+4!&!,&+$,0&-+/*8!0$+N!+4)%!+4)8!,4&11!6)!
&1+)*)'!/*!*);/()'!,/!&,!+/!)1$;$%&+)!$%+)*0)*)%-)!&%'!&11/3!&!,&+$,0&-+/*8!0$+9!!
Corrective VisionY!B0!&%!); 21/8))!3)&*,!-/**)-+$()!.1 &,,),!/*!./..1),!/*!/+4)*!2)*,/%&1!
2*/+)-+$()!)T<$2;)%+N!&!-4)-?!,4&11!6)!; ')! +/!)%,<*)!+4&+!,<-4!)T< $2;)%+!34)%!3/* !
'/),!%/+!$%+)*0)*)!3$+4!+4)!,)&1!/0!+4 )!0&-)!2$)-)!+/!+4)!0&-)!/ 0!+4)!<,)*9!B0!+4)!); 21/8)),!
3)&*!/+4)*!,&0)+8!)T<$2;)%+!3$+4!+4)$*!*),2$*&+/*,N!+4)!);21/8))!;<,+!2&,,!&%!&22*/2*$&+)!
0$+!+),+!34$1)!3)&*$%.!+4)!)T<$2;)%+!+/!')+)*;$%)!&!-/**)-+!,)&19!!
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Corrective vision requirements: (Full -Face Respirators).!$%&&!'$()*!+*,-.+(/0+,!1(2.34!
-+02.,.03,!50+!0-/.)(&!.3,*+/,!,1(&&!6*!+*2.*7 89!:1*,*!.3, *+/,!71*3!%,*8!,1(&&!6*!% *8!
())0+8.34!/0!/1*!;(3%5()/%+*+<,!,-*).5.)(/.039!:1*!5()*!-.*)*!(38!&*3,*,!,1(&&!6*!5.//*8 !6=!
>%(&.5.*8!.38.2.8%(&,!/0!-+02.8*!4008!2.,.03?!)0;50+/!@!,(/.,5()/0+=!5()*!,*(&9!

A032*3/.03(&!*=*4&(,,*,!,1(&&!30/!6*!%,*8!7./1!5%&&'5()*!+*,-.+(/0+,9!B!-+0-*+!,*(&!)(330/!
6*!*,/(6&.,1*8!.5!/1*!/*;-&*!6(+,!05!*=*4&(,,*,!*C/*38!/1+0%41!/1*!,*(&.34!*84*!05!/1*!5%&&'
5()*!-.*)*9!!
A03/()/!&*3,*,!,1(&&!30/!6*!%,*8!7./1!5%&&!'5()*!+*,-.+(/0+,9!D*(+.34!)03/()/!&*3,*,!.3!
)03/(;.3(/*8!(/;0,-1*+*,!7./1!(!+*,-.+(/0+!,1(&&!30/!6*!(&&07*89!!
E8*3/.5.)(/.03!05!)1*;.)(&!)(+/+.84*,!.,!6=!;*(3,!05!./,!&(6*&9!:1*!,*)038(+=!;*(3,!.,!6=!
)0&0+!)08*9!B&&!)(+/+.84*,!-%+)1(,*8!0+!%,*8!,1(&&!6*!-+0-*+&=!&(6*&*8!(38F0+!)0&0+'!)08*8!
.3!())0+8(3)*!7./1!G#!A$H!I#IJ9IKL!6*50+*!/1*=!(+*!-&()*8!.3/0!,*+2.)*9!:1*!&(6*&,!(38!
)0&0+,!,1(&&!6*!-+0-*+&=!;(.3/(.3*8!(/!(&&!/.;*,!%3/.&!8.,-0,(&9!!
A0&0+')08.349!M()1!)(+/+.84*!.,!-(.3/*8!(!8.,/.3)/.2*!)0&0+!0+!)0;6.3(/.03!05!)0&0+,!
.38.)(/*8!.3!:(6&*!I'I!6*&079!B&&!)0&0+,!%,*8!(+*!,%)1!/1(/!/1*=!(+*!)&*(+&=!.8*3/.5.(6&*!6=!
/1*!%,*+!(38!)&*(+&=!8.,/.34%.,1(6&*!5+0;!03*!(30/1*+9!!
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!"#$%&'()&*"+%,&-.&/0&123&)0)45)67&81"9:9;,<%&=-$-9&=-,%+>&
&

?:@-+AB%9;=&1-.:"@;.".:8+>& 1-$-98+>&?++;<.%,&
&

?=;,&<"+%+& CB;:%&
DE,9-=E".;=&"=;,&<"+& CB;:%&F;:B&G(;.=B&H3IIJ&+:9;A%&=-@A$%:%$E&

?9-K.,&:B%&=".;+:%9&.%"9&:B%&#-::-@&
1B$-9;.%&<"+& CB;:%&F;:B&"&G&E%$$-F&+:9;A%&

1-@A$%:%$E&"9-K.,&:B%&=".;+:%9&.%"9&:B%&
#-::-@&

L9<".;=&M"A-9+& *$"=N&
?@@-.;"&<"+& H9%%.&

?=;,&<"+%+&".,&"@@-.;"&<"+& H9%%.&F;:B&G&;.=B&CD'!I&+:9;A%&=-@A$%:%$E&&
?9-K.,&:B%&=".;+:%9&.%"9&:B%&#-::-@&

1"9#-.&@-.-O;,%& *$K%&
?=;,&<"+%+&".,&-9<".;=&P"A-9+& Q%$$-F&

R"9:;=K$":%+&&
$%&'(')!*&+,')!+-'(')!*./'!.0!'+.1,'2!
-3!4.+5-36(-.3!7-(8!639!.*!(8,!/6','!
.0!:6;.0'&

1".;+:%9&=-$-9&S-9&=-.:"@;.".:&"+&,%+;<.":%,&
"#-P%T&F;:B&G(;.=B&H3?Q&+:9;A%&=-@A$%:%$E&

"9-K.,&:B%&=".;+:%9&.%"9&:B%&:-A5&

& &
& &
& &
& &
& &
& &

&
JL!IU&<=>?!-'!3.(!6''-/3,%!6'!(8,!+ 6-3!4.@.0!*.0!6!463-'(,0!%,'-/3,%!(.!0,+ .:,!64-%'!

.0!:6;.0'A!!

JL!IU&B=>C<D!-'!& ',%!6'!6!4.+;@,(,!5.%9!.0! (0-;,!4.@.0!(.!0,;0,',3(!/6','!3.(!
-34@&%,%!-3 !(8-'!(65@,A !E8,!&',0!'86@@!3, %!(.!0,* ,0!(.!(8,!463-'(, 0!@65,@!(.!
%,(,0+-3,!(8,!%,/0,,!.*!;0.(,4(-.3!(8,!463-'(,0!'86@@!6**.0%A!!
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!"#$%&'&()%&*$+*'+,)-%&(./)%#+0&/%#-12 !$%&!'(!)*+!,-./!0'!1/- 2-.21!3.&-/&!/%.&&!4&5!
1&.6&1!78 !9-. /63:;-/&!8 6;/&.1!<=2 61971->;&=?!2&16@4-/&2!>A!B;C D!-1!BE!+E!-42!,F!$%&!B!
1&.6&1!61!/&1/&2!-@-641/!1726:G !3%; 7.62&!<B -)H?!-42!61!;6G 6/&2!/7!:1&!64!-/G 719%&.&1!
374/-6464@!474I76;!>-1&2!9-./63:;-/&1F!J7/%!/% !+!-42!,!1&.6&1!-.&!/&1/&2!-@-641 !2673/A; !
9%/%-;-/&!<KC,?!-42!-.&!64/&42&2!87.!86;/&.64@!-4A!17;62!7.!76;I>-1&2!;6L:62!9-./63:;-/&1F!

0&/%#-+3#-&#1+ 0&/%#-+456#78#1&9$)%&*$ :&$&;.;+<''&(&#$(5+
MBN!O&.6&1!P!=74I76;!BQR!

BQQ!
B#SS!

QRT!
QQT!

QQFQ"T!
M+N!O&.6&1U!C6;I>&161/-4/!+QR!

+QQ!
+#SS!

QRT!
QQT!

QQFQ"T!
M,N!O&.6&1U!C6;I,.778!,QR!

,QQ!
,#SS!

QRT!
QQT!

QQFQ"T!
! ! !

Face Piece Fit Tests and Procedure:

$%&!9.73&2:.&1!64!V99&426W!A 64!1&3/674!(Q!)*+!#Q(XF"SY!-.&!/7!>&!87;;75&2F!!FV!
G&263-;!&Z-;:-/674!4&&21!/7!>&!37G9;&/&2!9.67.!/7!86/!/&1/64@!-4!&G9;7A&&[!!
!
\-3%!&G9;7A&&!.&L:6.&2!/7!5&-.!-!.&196.-/7.!56;;!.&3&6Z&!86//64@!641/.:3/6741!643;:264@!!
2&G741/.-/6741!-42!9.-3/63&!64!%75!/%&!.&196.-/7.!1%7:;2!57.]E!%75!/7!-2^:1/!6/E!-42!%75!
/7!2&/&.G64&!68!6/!86/1!9.79&.;A[!!
!
+&196.-/7.1!1%-;;!47/!>&!57.4!5%&4!37426/6741!9.&Z&4/!-!@772!8-3&!1&-;F!O:3%!!
37426/6741!G-A!>&!-!@.75/%!78!>&-.2E!162&>:.41E!-!1]:;;3-9!/%-/!9.7^&3/1!:42&.!/%&!8-3&!!
96&3&!7.!/&G9;&!96&3&1!74!@;-11&1[!!
!
$%&!->1&43&!78!74&!7 !>7/%!2 4/:.&1!3-4!1 .67:1;A!-88&3/!/%&!86/!78!- -3&!96&3&F !$%&! !
57.]&._1!26;6@&43&!64!7>1&.Z64@!/%&1&!8-3/7.1!1%-;;!>&!&Z-;:-/&2!>A!9&.67263!3%&3]1[!!
!
*6/!/&1/1!56;;!>&!274&!>&87.&!:164@!/%&!.&196.-/7.!64!/%&!86&;2!-42!56;;!>&!.&9&-/&2!!
-44:-;;AE!5%&4!-!2688&.&4/!/A9&!7.!>.-42!78!.&196.-/7.!61!57.4!7.!5%&4!/%&.&!61!-!!
16@46863-4/!9%A163-;!2688&.&43&!64!/%&!&G9;7A&&!1:3%!-1!>72A!5&6@%/[!-42!!
!
$7!-11:.&!9.79&.!9.7/&3/674E!/%&!5&-.&.!1%-;;!3%&3]!/%&!8-3&!96&3&!86/!&-3%!/6G&!%&!9:/1!!
74!/%&!.&196.-/7.F!*7;;7564@!/%&!G-4:8-3/:.&._1!8-3&!96&3&!86//64@!641/.:3/6741!G-A!!
-337G9;61%!/%61F!!
!

O&;&3/!.&196.-/7.1!8.7G!-!1:88636&4/!4:G>&.!78!.&196.-/7.!G72&;1!`!16a&1!/7!-11:.&!/%-/!!
/%&!.&196.-/7.!61!-33&9/->;&!/7E!-42!37..&3/;A!86/1E!/%&!:1&.F!!
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$%&!'()*+,'*(+!-%,..!&)-/+&!*%,*!*%&!+&-01+,*(+!1--/&2!*(!*%&!&30.(4&&!&5%161*-!*%&!.&,-*!
0(--16.& 7,'&!01&'&!.&,8,9&!,)2!*%,*!*%&!+&-01+,*(+!1-!71**&2!0+(0&+.4:!;(+!&,'%!&30.(4&&!<&,+1)9!!
)&9,*1=&!0+&--/+&!+&-01+,*(+->!'()*+,'*(+!-%,..!0&+7(+3!?(+!%,=&!0&+7(+3&2@!&1*%&+!!
A/,)*1*,*1=&!(+!A/,.1*,*1=&!7,'&!71*!*&-*-!,*!*%&!*13&!(7!1)1*1,.!71**1)9!,)2!,*!.&,-*!,))/,..4!!
*%&+&,7*&+:!$%&!A/,.1*,*1=&!71*!*&-*-!3,4!6&!/-&2!().4!7(+!*&-*1)9!*%&!71*!(7!%,.7!3,-8!!
+&-01+,*(+-:!!
!
Half-Mask RespiratorsB!C()*+,'*(+!-%,..!0&+7(+3!?(+!%,=&!0&+7(+3&2@!A/,.1*,*1=&!71*!*&-*!
0+(*('(.-!1)!,''(+2,)'&!<1*%!*%&!-0&'171'!-*,)2,+2!.1-*&2!1)!*%&!"Z" *,6.&-!*(!#D!C;E!!
FDFG:FGGGHFFGF:!I%&+&!,!-0&'171'!JKLM!-*,)2,+2!0+ (*('(.!2(&-!)(*!&51-*>!*%&!NOPJKL!
9/12&!*(!P)2/-*+1,.!E&-01+,*(+4!Q+(*&'*1() !Q/6.1',*1()!O :!R"HF!FS!?(+!-/6-&A/&)* !
=&+-1()-@!-%,..!6&!/-&2:!!

Minimum Fit Factor.!T30.(4&&-!-%,..!)(*!6&!0&+31**&2!*(!<&,+!,!% ,.7!3,-8!(+!7 /..H7,'&!
01&'&!3,-8!17!,!31)13/3!71*!7,'*(+!(7!FGG!(+!UGG>!+&-0&'*1=&.4>!',))(*!6&!(6*,1)&2:!!

Hair:!;1*!*&-*1)9!-%,..!)(*! 6&!'()2/'*&2!17!*%&+&!1-!,)4!%,1+ +(<*%!6&*<&&)!*%&!-81)!,)2!
*%&!7,'&!01&'&!-&,.!-/+7,'&:!!

Respiratory Difficulty during Tests:!P7!,)!&30.(4&&!&5%161*-!21771'/.*4!1)!6+&,*%1)9!2/+1)9!
*%&!*&-*->!-%&!(+!%&!-%,..!6& !+&7&++&2!*(!,!0%4-1'1,)!*+,1)& !1)!+&-01+,*(+4!21-&,-&-!(+!
0/.3(),+4!3&21'1)&!*(!2&*&+3 1)&!<%&*%&+!*%&! *&-*!-/6V&'*!',)!<&,+ !, !+&-01+,*( +!<%1.&!
0&+7(+31)9!%&+!(+!%1-!2/*1&-:!!

Respirator Use Determination:!$%&!*&-*!-/6V&'*!-%,..!6&!91=&)!*%&!(00(+*/)1*4!*(!<&,+!*%&!
,--19)&2!+&-01+,*(+!7(+!()&!<&&8:!P7!*%&!+& 01+,*(+!2(&-!)(*!0+(=1 &!,!-,*1-7,'*(+4!71*!
2/+1)9!,'*/,.!/-&>!*%&!*&-*!-/6V&'*!3 ,4!+&A/&-*!,)(*%&+!71*!*&-*>!<%1' %!-%,..!6&!0&+7(+3 &2!
133&21,*&.4:!!

Respirator Fit Factor Card:!M!+&-01+,*(+!71*!7,'* (+!',+2!-%,..!6&!1--/&2!*(!*%&!*&-*!-/6V&'*!
7(+!&,'%!3,)/7,'*/+&+>!3(2&.!)/36&+>!,)2!,00+(=,.!)/36&+!7(+!&,'%!+&-01+,*(+!*&-*&2!,)2!
,'%1&=1)9!, )!,''&0*,6 .&!71*!7,'*(+!?W/,)*1*,* =&@:!$%&!71*!7,'*(+!',+2!<1..!'()*,1) %&!
7(..(<1)9!1)7(+3,*1()>!,-!,!31)13/3B!!

! Name;
! Date of fit test;  
! Protection fit factor obtained; and
! Name and signature of the person that conducted the test.
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!"#$%&'(%)#*+%,%-$ $!%&'()*+!, )-!. /*!0,1'&(1(&2)!/*!0,13 &(1(&2)!. (!()+(&3 41''!5)!
*)6'17)-!8))9':;!84)3)2)*!&37*)1+)-!5*)1(4& 3<!*)+&+(137)!&+!)37/,3()*)-;!/*!84)3!(4)!
()+(!1<)3(!41+!1'()*)-!(4)!&3()<*&(:!/.!(4)!.&'()*!=)-&1$!>4)!()+(!1<)3(!+41''!*)6'17)!/*<13&7!
216/*!71*(*&-<)+?713&+()*+!-1&':!/*!+//3)*!&.!(4)*)!&+!13:!&3-&71(&/3!/.!5*)19(4*/,<4$!!

./*-$"$*$"0%'!"$'1%2$3'(%41%2$'(%5/"&%,%-$ !@)71,+)!(4 !+)1'&3<!/.!(4)!*)+6 *1(/*!
=1:!5)!1..)7()-;!0,13 &(1(&2)!. &(!() (&3<!+41 ''!5)!*)6)1()-!&==)-&1()':!84)3!(4)!()+(!
+,5A)7(!41+!1B!!

! C)&<4(!7413<)!/.!DE!6/,3-+!/*!=/*)F!!
! G&<3&.&713(!.17&1'!+71**&3<!&3!(4)!1*)1!/.!(4)!.17)!6&)7)!+)1'F!!
! G&<3&.&713(!-)3(1'!7413 <)+F!&$)$;!=,'(&6') !)H *17(&/3+!8&(4/,(!6*/+(4)+&+;!/*!

170,&*&3<!-)3(,*)+F!!
! I)7/3+(*,7(&2)!/*!7/+=)(&7!+,*<)*:F!1 -!13:!/(4)*!7/3-&(&/3!(41(!= :!&3()*.)*)!

8&(4!(4)!.17)!6&)7)!+)1'$!!

!"$'1%2$'( %+6&78%%)"-9'(%5/"&%,%-$2 $!J !+,==1*:!/.!1''!()+(!*)+,'(+!+4 ''!5)!
=1&3(1&3)-!./*!#!:)1*+$!>4)!+,==1*:!+41''!1+!=&3&=,=!&37',-)B!!

K1=)!/.!()+(!+,5A)7(F!!
L1()!/.!()+(&3<F!!
K1=)!/.!(4)!()+(!7/3-,7(/*F!13-!!
%&(!.17(/*+!/5(1&3)-!.*/=!)2)*:!*)+6&*1(/*!()+()-!M&3-&71()!=13,.17(,*)*;!=/-)';!+&N)!13-!!
166*/21'!3,=5)*O$!!

!
:;+#/2"0%'<2%!!
C4)*)!6*17(&715');!(4)!*)+6&*1(/*+!+4/,'-!5)!1++&<3)-!(/!&3-&2&-,1'!8/*9)*+!./*!(4)&*!!
)H7',+&2)!,+)$!!

!
=#%*-"-9'*-7'>"2"-?%+$"-9!!
I)+6&*1(/*+!+41''!5)!*)<,'1*':!7')13)-!13-!-&+&3.)7()-!,+&3<!(4)!6*/7)-,*)+!&3!J66)3-&H!!
@PQ!/.!(4)!I)+6&*1(/*!+(13-1*-!/*!&3!177/*-137)!8&(4!(4)!=13,.17(,*)*+!8*&(()3!!
&3+(*,7(&/3+!!
>4/+)!&++,)-!./*!(4)!)H7',+&2)!,+)!/.!/3)!8/*9)*!+4/,'-!5)!7')13)-!)174!-1:!/*!=/*)!!
/.()3!&.!3)7)++1*:F!!
>4/+)!,+)-!5:!=/*)!(413!/3)!8/*9)*!+41''!5)!(4/*/,<4':!7')13)-!13-!-&+&3.)7()-!1.()*!!
)174!,+)F!!
I)+6&*1(/*+!,+)-!&3!.&(!()+(&3<!13-!(*1&3&3<!+41''!5)!7')13)-!13-!-&+&3.)7()-!5)./*)!13-!!
1.()*!)174!,+)$!!
G,66'&)+!./*!)=6'/:))+!(/!7')13!(4)&*!*)+6&*1(/*+!+41''!5)!6*/2&-)-$!!
!

!



! ! J.BARWICK!!!!

! !!! "#
!

The following procedure is recommended for cleaning and disinfecting respirators$!!
%&'()&!*+,!-./0&123!4*101.56&2!(1!4*+.20&127!!
8*29!-*4&!:.&4&!*+5!;1&*09.+6!0<;&!.+!4/&*+&1=5.2.+-&40*+0!(1!5&0&16&+0!2(/<0.(+!>2&&!!
-(//(?.+6!:*1*61*:92@A!B2&!*!9*+5!;1<29!0(!-*4./.0*0&!1&'()*/!(-!5.107!!
%.+2&!4(':/&0&/,!.+!4/&*+3!?*1'!?*0&17!!
C.1!51,!.+!*!4/&*+!*1&*7!!
D/&*+!(09&1!1&2:.1*0(1!:*102!*2!1&4(''&+5&5!;,!'*+<-*40<1&17!!
E+2:&40!)*/)&23!9&*5!201*:2!*+5!(09&1!:*1023!1&:/*4&!?.09!+&?!:*102!.-!5&-&40.)&7!!
E+2&10!+&?!-./0&123!4*101.56&2!(1!4*+.20&123!'*F&!2<1&!2&*/!.2!0.6907!*+5!!
G/*4&!.+!:/*20.4!;*6!(1!4(+0*.+&1!-(1!20(1*6&A!!
G1(H&402!29(</5!4(+2.5&1!9*).+6!*+!.+5.).5<*/!*22.6+&5!0(!:&1-(1'!'*.+0&+*+4&!*+5!
4/&*+.+6!0(!&+2<1&!4(':/.*+4&A!D/&*+&1=5.2.+-&40*+0!2(/<0.(+2!*1&!*)*./*;/&!09*0!!
&--&40.)&/,!4/&*+!09&!1&2:.1*0(1!*+5!4(+0*.+!*!;*40&1.4.5*/!*6&+0A!I9&!;*40&1.4.5*/!*6&+0!!
.2!6&+&1*//,!*!J<*0&1+*1,!*''(+.<'!4(':(<+5A!I9&!1&2:.1*0(1!'*,!;&!.''&12&5!.+!!
09&!2(/<0.(+3!1.+2&5!.+!4/&*+3!?*1'!?*0&1!*+5!*.1=51.&57!*+5!!
Strong cleaning and disinfecting agents can damage respirator partsA!I&':&1*0<1&2!!
*;()&!KLM!5&61&&2!N*91&+9&.0!*+5!).6(1(<2!'&49*+.4*/!*6.0*0.(+!29(</5!+(0!;&!<2&5A!!
O(/)&+023!?9.49!*--&40!&/*20('&1!(1!1<;;&1!:*1023!29(</5!;&!<2&5!?.09!4*<0.(+A!!
!
!"#$%&'!===%&2:.1*0(12!29*//!;&!20(1&5!.+!*!4(+)&+.&+03!4/&*+!*+5!2*+.0*1,!/(4*0.(+7!!

! C-0&1!.+2:&40.(+3!4/&*+.+6!*+5!+&4&22*1,!1& *.13!1&2:.1*0(12!29*//!;&!20(1&5!0(!
:1(0&40!*6*.+20!5<203!2<+/.6903!9&*03!&P01&' &!4(/53!&P4&22.)&!'(.20<1&!(1!5*'*6.+6!
49&'.4*/27!!

! %&2:.1*0(12!:/*4&5!*0!20*0.(+2!*+5!?(1F! *1&*2!-(1!&'&16&+4,!<2&!29(</5!;&!20(1&5!
.+!4(':*10'&+02!;<./0!-(1!09&!:< :(2&3!;& !J<.4F/,!*44&22 .;/&!*0!*//!0.'&2!*+5 !;&!
4/&*1/,!'*1F&57!!

! %(<0.+&/,!<2&5!1&2:.1*0(12!2<49!*2!5<20!1&2:.1*0(12!'*,!;&!:/*4&5!.+!:/*20.4!;*627!!
! %&2:.1*0(12!29(</5!+(0!;&!20(1&5!.+!2<49!:/*4&2!*2!/(4F&12!(1!0((/;(P&2!<+/&22!09&,!

*1&!.+!4*11,.+6!4*2&2!(1!4*10(+27!!
! %&2:.1*0(12!29(</5!;&!:*4F&5!(1!20(1&5!2( !09*0!09&!-*4&!:.&4&!*+5!&P9*/*0.(+!)*/)&!

?.//!1&20!.+!*!+(1' */!:(2.0.(+!*+5!- +40.(+!?.//!+(0!;&!.' :*.1&5!;,!09& !&/*20('&1!
2&00.+6!.+!*+!*;+(1'*/!:(2.0.(+7!*+5!!

! E+201<40.(+2!-(1!:1(:&1!20(1*6&!(-!&' &16&+4,!1&2:.1*0(123!2< 49!*2!6*2!'*2F2!*+5 !
2&/-=!4(+0*.+&5!;1&*09.+6!*::*1*0<23!*1&! (<+5!.+!Q<2&!*+5!4*1&Q!.+201<40.(+2!
<2<*//,!'(<+0&5!.+2.5&!09&!4*11,.+6!4*2&!/.5A!!

! R'&16&+4,!<2&!1&2:.1*0(12!:/*4&5!*0!20* 0.(+2!*+5!?(1F!*1&*2!-(1!&' &16&+4,!<2&!
29*//!;&!.' '&5.*0&/,!*44&22.;/&!*0!*//!0.' &2!*+5!29*//!;&!2 0(1&5!.+!4(':*10'&+02!
;<./0!-(1!09&!:<1:(2&!*+5!.+!*44(15*+4&!?.09!09&!'*+<-*40<1&1S2!1&4(''&+5*0.(+2A!
I9&2&!4(':*10'&+02!29 *//!;&!4/&*1/,!' *1F&5A!E+201<40.(+2!-(1! :1(:&1!20(1*6&!(-!
&'&16&+4,!1&2:.1*0(123!2<49!*2!6*2!' *2F2!*+5!ODTC3!4*+!;&!-(<+5!.+!<2&!*+5!
4*1&!.+201<40.(+2!0,:.4*//,!'(<+0&5!.+2.5&!09&!4*11,.+6!4*2&!/.5A!!



! ! J.BARWICK!!!!

! !!! "#
!

!"#$%&'()&*+',$%"&*((

$%%!&'()*&+,-&(!(.+%%!/'!*0()'1,'2!&-3,*0'%4!/'5-&'!+02!+5,'&!'+1.!3('6 !7.'!8+035+1,3&'&9(!
*0()'1,*-0!1&*,'&*+!(.+%%!/'!3('2!+(!,.'!/+(* (!5-&!,.'!*0()'1,*-06!:-3,*0'%4!3('2!&'()*&+,-&(!
(.+%%!/'!1-%%'1,'2;!1%'+0'2!+02!2*(*05'1,'2!+(!5&'<3'0,%4!+(!0'1'((+&4!,-!*0(3&'!,.+,!)&-)'&!
)&-,'1,*-0!*(!)&-=*2'2!5-&!,.'!>'+&'&6!!

?8'&@'014!'(1+)'!&'()*&+,-&(!(. +%%!/'!*0()'1 ,'2!&-3,*0'%4!/'5-&'!+02!+5 ,'&!'+1.!3(' 6!$!
&'()*&+,-&!,.+,!*(!0-,!&-3,*0'%4!3('2!/3,!*(!A'),!&'+24!5-&!'8'&@'014!3('!(.+%%!/'!*0()'1,'2!
+5,'&!'+1.!3 ('!+02!+,!%'+(,!8 -0,.%4!,-!+((3&'!,. +,!*,!*(!*0!>-&A*0@!1-02 *,*-06!?8'&@'014!
'(1+)'!-0%4 !&'()*&+,-&(!(.+%%!+%(-!/ '!*0()'1,'2!/'5-&'!/'*0 @!1+&&*'2!*0 ,-!,.'!>-&A!+&'+6!
7.'!&'()*&+,-&!8 +035+1,3&'&9(!*0()'1,*-0!1&*, '&*+!(.+%%!/ '!3('2!+(!,.'!/+(*(!5-&!,.'!
*0()'1,*-0(6!$!&'1-&2!(.+%%!/'!A'),!-5!*0 )'1,*-0!2+,'(!+02!5*02*0@(!5-&!&'()*&+,-&(!
8+*0,+*0'2!5-&!'8'&@'014!3('6!!

B'%5C1-0,+*0'2!/&'+,.*0@!+))+&+,3(!(.+%%!/'! *0()'1,'2!8-0,.%4D!$*&!+02!-E4@'0!14%*02'&(!
(.+%%!/'!53%%4!1.+&@'2!+11-&2*0@!,-!,.'!8+035+1,3&'&9(!*0(,&31,*-0(6!F,!(.+%%!/'!2','&8*0'2!
,.+,!,.'!&'@3%+,-&!+02!>+&0*0@!2'=*1'(!5301,*-0!)&-)'&%46!!

:'()*&+,-&!*0()'1,*-0!( .+%%!*01%32 '!+!1.'1A !-5!, .'!, *@.,0'((!-5!1 -00'1,*-0(!+ 02!, .'!
1-02*,*-0!-5!,.'!5+1'!)*'1';!.'+2/+02;!=+%='(;!1-00'1,*0@!,3/'!+02!1+0*(,'&(D!!

:3//'&!-&!'%+(,-8'&!)+&,(!(.+%%!/'!*0()'1,'2!5-&!)%*+/*%*,4!+02!(*@0(!-5!2','&*-&+,*-06!!
B,&',1.*0@!+02!8+0*)3%+,*0@!&3//'&!-5!'%+(,-8'&!)+&,(!>*,.!+!8+((+@*0@!+1,*-0!>*%%!A'')!!
,.'8!)%*+/%'!+02!5%'E*/%'!+02!)&'='0,!,.'8!5&-8!,+A*0@!+!(',!23&*0@!(,-&+@'D!!

:+02-8!*0()'1,*-0(!(.+%%!/'!1-0231,'2!,-!+((3 '!,.+,!&'()*&+,-&(! +&'!)&-)'&%4!('%'1,'2;!
3('2;!1%'+0'2!+02!8+*0,+*0'26!7.'!&'()*&+,-&!8+035+1,3&'&9(!*0()'1,*-0!1&*,'&*+!(.+%%!/'!!
3('2!+(!,.'!/+(*(!5-&!*0()'1,*-0(6!?+1.!G-/(*,'!>*%%!*2'0,*54!+02!2-138'0,!,.'!'8)%-4''(!
>.-!>*%%!)'&5-&8!&+02-8!*0()'1,*-0(D!+02!!

Replacement or repair6!H0%4!,.'!I'+%,.!+02!B+5',4!:')&'('0,+,*='!-&!2'(*@0+,'2!
*02*=*23+%;!>*,.!JFHBI!+))&-='2!)+&,(!2'(*@0'2!5-&!,.'!&'()*&+,-&;!(.+%%!2-!&')%+1'8'0,!
-&!&')+*&(6!J-!+,,'8),!(.+%%!/'!8+2'!,-!&')%+1'!1-8)-0'0,(!-&!8+A'!+2G3(,8'0,(!-&!
&')+*&(!/'4-02!,.'!8+035+1,3&'&9(!&'1-88'02+,*-0(6!:'231*0@!-&!+28*((*-0!=+%='(!-&!
&'@3%+,-&(!(.+%%!/'!&',3&0'2!,-!,.'!8+035+1,3&'&!-&!,-!+!,&+*0'2!,'1.0*1*+0!5-&!+2G3(,8'0,!
-&!&')+*&6!:'()*&+,-&(!,.+,!.+='!5+*%'2!*0()'1,*-0!>*%%!/'!,+A'0!-3,!-5!('&=*1'6!!



! ! J.BARWICK!!!!

! !!! "#
!

!"#$%&'()&*+&'%,%,-*!
.","&'/*!

$%&!'()*!+'*!%)!(,-!&*'./&(0%&1!/0!/'!*''*,0/(2!03(0!03*!+'*&!4*!.&%.*&2-!/,'0&+50*6!/,!!
3/'73*&!'*2*50/%,1!+'*!(,6!8(/,0*,(,5*!(,6!+'*9!!
:&(/,/,;!'3(22!4*!.&%</6*6!0%!*(53!())*50*6!*8.2%-**=!!
>*)%&*!03*!*8.2%-**!/'!)/&'0!(''/;,*6!6+0/*'!03(0!&*?+/&*!&*'./&(0%&-!.&%0*50/%,!(,6!(0!(!!
8/,/8+81!(,,+(22-!03*&*()0*&@!!
before!03*&*!/'!(!53(,;*!/,!(''/;,*6!6+0/*'9!!
Whenever!03*&*!/'!(!53(,;*!/,!%.*&(0/%,'!03(0!.&*'*,0!(!3(A(&6!)%&!B3/53!(,!*8.2%-**!!
('!,%0!.&*</%+'2-!4**,!0&(/,*6@!!
Whenever!03*&*!/'!(!&*('%,!0%!4*2/*<*!03(0!03*&*!(&*!6*</(0/%,'!)&%8!*'0(42/'3*6!!
&*'./&(0%&-!.&%5*6+&*'!&*?+/&*6!4-!03/'!/,'0&+50/%,!%&!/,(6*?+(5/*'!/,!03*!*8.2%-**C'!!
D,%B2*6;*!%&!+'*!%)!03*'*!.&%5*6+&*'@!(,6!!
:3*!0&(/,/,;!'3(22!*'0(42/'3!*8.2%-**!.&%)/5/*,5-!/,!03*!6+0/*'!&*?+/&*6!4-!03/'!!
/,'0&+50/%,!(,6!'3(22!/,0&%6+5*!,*B!%&!&*</'*6!.&%5*6+&*'1!('!,*5*''(&-1!)%&!5%8.2/(,5*!!
B/03!03/'!/,'0&+50/%,!%&!B3*,!)+0+&*!&*</'/%,'!%55+&9!!
:&(/,/,;!0%./5'!'3(22!/,52+6*1!('!(!8/,/8+8=!!
!E*'./&(0%&-!F&%0*50/%,!F%2/5-@!!
:3*!GHIJ!E*'./&(0%&-!F&%0*50/%,!'0(,6(&6!
E*'./&(0%&-!3(A(&6'!*,5%+,0*&*6!B/03/,!03*!'5%.*!%)!B%&D!(,6!03*/&!3*(203!!!!!!!!!!!!!!!!!!!!!!
*))*50'@!!
B3*03*&!(5+0*1!53&%,/5!%&!4%031!(,6!(,!3%,*'0!(..&(/'(2!%)!B3(0!8(-!3(..*,!/)!03*!!
&*'./&(0%&!/'!,%0!+'*6@!!
K**6!)%&!&*'./&(0%&-!.&%0*50/%,!(,6!03*!5%,'*?+*,5*'!%)!/8.&%.*&!)/01!+'*1!%&!!
8(/,0*,(,5*@!!
F&%.*&!'*2*50/%,!(,6!+'*!%)!&*'./&(0%&'@!!
L,'.*50/%,!(,6!'*(2!53*5D/,;!%)!&*'./&(0%&'@!!
M/8/0(0/%,'!(,6!5(.(4/2/0/*'!%)!&*'./&(0%&'@!!
E*'./&(0%&!6%,,/,;!(,6!+'*&!'*(2!N)/0O!53*5D'@!!
$/0!0*'0/,;9!
!
!
!
!
!
!
!
!
!
!
!
!



! ! J.BARWICK!!!!

! !!! ""
!

Emergency use procedures#!$%&''())*!&+,!-./%,!0(&.+.+1!0)!(/2)1+.3/!&+,!2)4/!5.06!
/*/(1/+2./'7!86.'!5.%%!.+2%9,/!'.09&0.)+'!56/(/!06/!(/'4.(&0)(!*&%-9+20.)+':!!
;&.+0/+&+2/!&+,!'0)(&1/!4()2/,9(/':!!
;/,.2&%!'.1+'!&+,!'<*40)*'!%.*.0.+1!06/!/--/20.=/!9'/!)-!(/'4.(&0)(':!!
>?4%&+&0.)+!)-!56<!*)(/!2)+0()%!06&0!.'!4)'.0.=/!.'!+)0!.**/,.&0/%<!-/&'.@%/7!86.'!'6&%%!
.+2%9,/!(/2)1+.0.)+!06&0!/=/(<!(/&')+&@%/!/--)(0!.'!@/.+1!*&,/!0)!(/,92/!)(!/%.*.+&0/!06/!
+//,!-)(!(/'4.(&0)(':!&+,!!
A.0!>=&%9&0.)+#!06/!5/&(/(!'6&%%!@/!0(&.+/,!6)5!0)!26/2B!06/!-&2/!4./2/C'!-.0!/&26!0.*/!06/<!
490!)+!06/!(/'4.(&0)(!@<!2)+,920.+1!&!4)'.0.=/D+/1&0.=/!4(/''9(/!'/&%!26/2B!&'!'4/2.-./,!E+!
&44/+,.?!F!GH!)-!06/!(/'4.(&0)(<!4()0/20.)+!'0&+,&(,7!!
$/(0.-.2&0.)+#!'6&%%!2/(0.-<!06&0!06/!0(&.+.+1!(/I9.(/,!@<!06.'!'/20.)+!6&'!@//+!
&22)*4%.'6/,7!86/!2/(0.-.2&0.)+!'6&%%!2)+0&.+!/&26!/*4%)<//C'!+&*/J!06/!'.1+&09(/'!)(!
.+.0.&%'!)-!06/!0(&.+/('J!&+,!06/!,&0/'!)-!0(&.+.+17!86/!2/(0.-.2&0.)+!'6&%%!@/!&=&.%&@%/!-)(!
.+'4/20.)+!@<!/*4%)<//'!&+,!06/.(!&906)(.3/,!(/4(/'/+0&0.=/'!!

!""#$%&'#()
K44/+,.?!K#!L)(B'.0/!M4/2.-.2!N/'4.(&0)(<!O%&+!
K44/+,.?!F#!;/,.2&%!>=&%9&0.)+!P9/'0.)++&.(/
!
! !
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! !!! "#
!

!""#$%&'(!(!

$%&'()*+!,-+.)/).!0+(-)&1*%&2!3415!!

)*+,-./0(1-./(2/,3-45.*46("4*7458(!98-:-,.45.*40(
;5,<(%/,=4-3.-*:0(#>5?@5./(34/,/:.(=*:9-.-*:,(*A(,-./(5:9(/B@-38/:.C!

!
!.8*,3D/4-=(E5F549,0(!

$61*!)(!*6+!%728+5!.%5*+5*!%/!*6+!1*9%(-6+&+!15:!6%;!;1(!)*!:+*+&9)5+:<!$!!
!
$61*!)(!*6+!51*=&+!15:!.%5.+5*&1*)%5!%/!*6+!1*9%(-6+&).!.%5*19)515*>(?!&+@=)&)58!*6+!=(+!
%/!&+(-)&1*%&(!15:!6%;!;1(!)*!:+*+&9)5+:<!%@,.G"4/=5@.-*:546!
!
$61*!9%5)*%&)58!15:A%&!(19 -4)58!-&%.+:=&+(!; )44!B+!=(+:! *%!+5(=&+! *61*! *6+!&+(-)&1*%&(!
-&%C):+!1:+@=1*+!%58%)58!-&%*+.*)%5! :=&)58!*6+!.%=&(+!%/ *6+!;%&'<! %5-?6(A-.(./,.,H (
4/3?5=/8/:.(*A(5??(9/A/=.->/(/B@-38/:.C(
!
$61*!)(!*6+!D,EF!3GH! /%&!*6+!.%5 *19)515*>(?<!$!!I(!15!J ,K,!/%&!*6+!.%5*19 )515*>(?!
%5!()*+<$!!
!!
#:7-://4-:7(I*:.4*?,0((
!
2/,3-45.*4,0(!

L2-+!%/!&+(-)&1*%&>(?M!E#"!(%@,.(J5,<,!

!F(()85+:!3&%*+.*)%5!N1.*%&M!K/:/45?!

!J17)9=9!O(+!P%5.+5*&1*)%5M!$!!

P1&*&):8+(!*%!B+!=(+:!15:!&+-41.+9+5*!.&)*+&)1M!$!!

3&%.+:=&+(!/%&!=(+!15:!9 1)5*+515.+!%/!&+(- &1*%&(!>.4+15)58Q!)5(- +.*)58Q!(*%&)58Q!+*.R?M !
&:,3/=.G2/3?5=/!



! ! J.BARWICK!!!!

! !!! "#
!

$%&'()*+,-!./01(2,,3!45.6!0733,-8!9*&!&,3&,-8!),30*)7&()!&)7*:,-8!7:-!7;&*<*&2!&)7*:,-=>!!
?,99!@7)A*;B! !!!!
C(:!D()3&,)! !!!!
E(/!@%;'&7! !!!!
! ! ! ! !
!
!"#$%#&'()$#'*%&+,+*&)-&.)$#/0*&/#>!!
F*G:3!7:-!32/0&(/3!(9!(<,),H0(3%),: 1+22+&#//3)#4'#//+5#)'*6%7+&%3)+$$+,-,#.)#(#/3)
,7$*-,3)&*/#)

D*)3&!7*-I,<7;%7&*(:!0)(;,-%),3>!8+$/,)-+.)9+,/)-&.):$#/7);-,#$)-$#)/,*$#.)+&)*&)/+,#)
,$-+<#$)*::+'#);+,7)-)<+/,)*:)#"#$%#&'()'*&,-',)07*&#)&6"=#$/)-&.)
0$*'#.6$#/!

>+%&-,6$#/)!
F*&,!C,30*)7&()2!J)(G)7/!$-/*:*3&)7&()>!
!!
F*&,!D(),/7:>
!
C,30*)7&()2!J)(G)7/!$-/*:*3&)7&()>
!



! ! J.BARWICK!!!!

! !!! "#
!

!""#$%&'()(
(
*#%&)!+(#,!+-!.&/$(0-#1.&/$!&2#(



! ! J.BARWICK!!!!

! !!! "#
!

!!"#$%&'(&)*&+,-.$,(/&0+$$
!!"!$%&'(&)*&+,-.$,(/&0+'$10-$2&**13*$3+',14$,(/'!!
$%&'()**!+,-*.)!/+!&,0,%(12.!,.!.3/+!4(5+/.*6!73*!8/''-1'!9(%%/.%*2.!(-!,2!12+,-*!,9.!9,22(.!
5*!9(2:(2*:6!$%&'()**+!83(!8/''-1'')!4*(&,0:/;*!.3*/0!(82!(0!9(8(0<*0!+,-*.)!8/''!5*!
:/+9/&'/2*:6!73*!.)&*!(-!:/+9/&'/2*!9,2!0,2=*!-0(%!,!>*05,'!8,02/2=!.(!:/+%/++,'6!73*!?*,'.3!
,2:!@,-*.)!A*&0*+*2.,./>*!B?@AC!,2:!+1&*0>/+(0)!&*0+(22*'!/2!.3*!,:%/2/+.0,./>*!93,/2!(-!
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5;)?*2*?!;41?)9%4)0!12!(1:!'1!(.+9&)!/1- /!'( 4).'0!.+9!1'()4!'( 4).'0!.4)!9)'.*&)9!*+!
P,E$!P4*0*0!K.+.>)-)+'!$41>4.- F!JH.?%.'*1+!12 !'()!'(4).'!.4).!:*&&!'.L)!;&.?)!*+ !'()!
0.-)!:.=!.0!:*'(!.+=!1'()4!?.%0)0!12!.+!)-)4>)+?=!1%'&*+)9!*+!'(*0!$&.+F!$)401+0!:*&&!/)!
'1&9!:(*?(!-%0')4*+>!;1*+'0!'1!4);14'!'1!/.0)!1+!'()!.4).!12!'(4).'F!!



! ! J.BARWICK!!!!

! !!! "#
!

$%&''$!()*!'+(,$!!

-./!012345!6.76!8311!9/!5 6:;/4<!435=/>5/4!7>4!25/4!:>!536/!8 311!;7>?/!0;:@!@:6:;!:315!7>4 !
.A4;7213B!012345!6:!43/5/1!02/1!7>4!?75:13>/C ./5/!012345!@256!9/ 6:;/4!7>4!.7>41/4!
7BB:;43>?!6:!6./!$70/6A<!D/716.!7>4!+>E3;:>@/>671!F7>7?/@/>6!$A56/@C!!

G:>673>/;5!5.711!9/!3>5= /B6/4!7>4!6. /3;!3>6/?;36A!7552;/4!=;3:;!6:!9/3>?!@:E/4C!H>I536/!
:=/;763:>5!8311!9/!: ?7>3J/4!5: !7 !6:!@ >3@3J/!6./!7@ 2>6!:0 !B:>673>/;!@ E/@/>6C!
K./;/!5=3115<!1/7L <!:;!;2=62 /5!@ 7A!:BB2;< !7 4/M276/!M2 >6363/5!:0 !5 311!B:>673> />6!
/M23=@/>6!N795:;9/>6!=311:85<!/6BCO!8311!9/!56763:>/4!3>!6./!3@@/4376/!7;/7C!!

$=311!,365!N7CLC7C<!P(667BL!%7BL5PO!7;/!@ 73>673>/4!3>!6./!B:> /Q!9:Q/5C!+7B.!L36!3>B124/5 !
;299/;!?1:E/5<!570/6A!?:??1/5<!795:;9/>6!=7 5<!9::@ 5!7 >4!=17563B!97?5C!G./ 3B71!
=;:6/B63E/!52365!7;/!7E731791/!0;:@!6./!'79:;!$6/87;4!7>4!$70/6A!*/=7;6@/>6C!!

-./!.7J7;4 5!07B/4!3>!7!5=311!B7> !53?>303B >6!7>4!B72 /!.7;@ !6:!=/:=1/!7>4!6./!
/>E3;:>@/>6C!%/;5:>5!5.:214!7187A5!=;:6/B6! 6./@5/1E/5!9A!253>?!=;:=/;!%%+<!3>B1243>?!
570/6A!?175 5/5!7>4!?1: /5<!.7;4!.765<!7 4!B./@ 3B71!=;:6/B63E/!52 65!30!>/B/5 7;AC!
+Q63>?235.!711!B3?7;/66/5!9/0:;/!766/@ 63>?!6: !B1/7>!2=!6./!5=311C!D/1=021!;/@ >4/;5!:0!
8.76!5.:214!9/!4:>/!7;/R!!
*:!P-D+!$%&''!*S&''!IREACTPT!!
R+FHU+!-D+!$HVSG+!!

E)U+'H%!-D+!$%&''!!

AW$HSWX(GGVFV'(-+!!

CH)-(&)+S&Y+!-D+!$HSW+)-!!

TS()$F&-!(!S+%HS-!!

(06/;!=/;5:>5!.7E/!9//>!=;:6/B6/4!0;:@!/Q=:52;/R!!

REMOVE THE SOURCE

&0!36!35!4;3==3>?R!56:=!6./!4;3=!836.!7!=12?!:;!=266AC!!

&0!36!35!0;:@!7!1/7LA!B:>>/B63:>R!63?.6/>!6./!B:>>/B63:>!:;!;/=17B/!6./!9;:L/>!=7;65C!!

ENVELOP THE SPILL

&0!36!35!01:83>?<!=26!7>!795:;9/>6!5:BL!:;!=74!4:8>!6:!B76B.!6./!01:8C!!

V5/!7!5.:E/1!6:!92314!7!5@711!47@!:;!9/;@C!!
ABSORB/ACCUMULATE



! ! J.BARWICK!!!!

! !!! "#
!

!
$%!&!'&()!*+(,&-.!/+0!)12%!)(3!*2../4!!
$%!)5(06!7(&8.96!1(!:+)!*+(,&-.6!9&3!&%!&;*1(;.%0!/&)!1%!0'.!*/5994!!
CONTAINERIZE IT
<9&-.!+*.)!&;*1(;.%0!:&0.(5&9!5%!&!/9&*05-!;&7!1(!-1%0&5%.(4!!
=*.!&!*'18.9!01!)57!+/!0'.!-1%0&: 5%&0.)!*159!&%)!/9&-.!50!5%!&!-1%0&5%.(!1(!/9&*05-!;&74!>.!
*+(.!01!;(5%7!0'.!-1%0&5%.(!1(!;&7!01!&!91-&051%!2'.(.!50!-&%!;.!)5*/1*.)!1,!/(1/.(934!!
TRANSMIT A REPORT
?.99!0'.!%.&(.*0!*+/.(85*1(!2'&0!2&*!*/599.)!&%)!2'&0!2&*!)1%.!&;1+0!504!!
>3!(.&-05%7!@+5-A936!0'.!'&B&()*!0' &0!-1+9)!-&+*.!5%C+(3!-&%!;.!(.)+-.)4!?'.!*/599!5*!&9*1!
758.%!9.**!1,!&!-'&%-.!01! ../!5%01!0'.!7(1+%)6!2'5-'!: A.*!-9.&%+/!.&*5.(!&%)!'.9/*!
/(10.-0!0'.!.%85(1%:.%04!!
D%!0'.!.8.%0!1,!&!(./1(0&;9.!*/599!1(!'&B&()1+*!)5*-'&(7.6!0'.!EFG!2599!%105,3!0'.!HI<4!!

!"#$%&#'&%'(&)*&+,"-.%%
?'.!%..)!:&3!&(5*.!01!-&99!,1(!&%!.8&-+&05 %!1,!0'.!21(A!&(.&!*+ (1+%)5%7!&%!5%-5).%06!
&%)!/.('&/*!0'.!.%05(.!*50.4!?'5*!2599!*.(8.! 0'.!)+&9!/+(/1*.!1,!(.:185%7!*50.!/.(*1%%.9!5%!
&%!1().(93!,&*'51%!,(1:!)&%7.( 1+*!-1%)5051%*!&%)!01!.%&;9.!+* !01!-1+%0!&99!/.(*1%%.9!01!
).0.(:5%.!5,!&%31%.!5*!:5**5%7!J&%)!/1**5;93!5%C+(.)!&%)!+%&;9.!01!*.9,K(.*-+.L4!!
?'.!%..)!01!.8&-+&0.!*'&99!;.!) 0.(:5%.)!;3!0'.!<(1C.-0!M&%&7.(!1(!0'.!EFG!J1(!
&90.(%&0.*!&*!&//(1/(5&0.L4!!

'/01203456%&7089%06:%.4;607%!
?'.!<(5:&(3!I8&-+&051%NI:.(7.%-3!O9&(:!F57%&9!&0!0'.!P +:.Q!F&%50& 051%!F50.!2599!;.!
0'.!&5(!-&%5* 0.(!'1(%4!F' +9)!0'5*!&9&(: !%10!;. !1/.(&;9.6!0' .!*.-1%)&(3 !&9&(:!2599!;.!&!
8.'5-9.!'1(%4!+<=%>4;607%35%=/01203=%3<=%?58@%08=0%4>%0%AB%>=156:%C70>3D%E5775?=:%CF%0%
G%>=156:%H02>=D%? 41<%?477%1563462=%E58% 0HH85I4903=7F%J%94623=>K%&%9=;0H<56=%4>%
0/0470C7=%46%3<=%>0E=3F%"EE41=%35%4>>2=%E283<=8%46>38213456>%4E%80:45%>F>3=9>%08=%:5?6K%!

.43=%'/01203456%,6>38213456>%!
O%3!*/.-5, 5-!5%* 0(+-051%*!2599!;.!) .958.(.)!;3!C1;*50.!(&)51!01!&99!&,,.-0.)!,1(.: %!&%)!
21(A!-(.2*4!!
=/1%!'.&(5%7!0'.!.8&-+&051%!*57%&9R!!
S&9A!*25,093!J)1!%10!(+%L!01!0'.!-91*.*0!M+*0.(!<15%04!!
G1+0.*!1,!0(&8.9!,(1:!21(A!&(.&*!01!0'.!:+*0.(!/15%0!:+*0!;.!-'1*.%!;&*.)!1%R!!
H.*57%&0.)!:+*0.(5%7!/15%0!91-&051%*!J<(5:&(36!F.-1%)&(3!&%)!O+Q595&(3L!!
T1-&051%!1,!0'.!*/.-5,5-!.:.(7.%-3!!
<(.8&595%7!25%)!)5(.-051%4!F0&3!-(1**25%)!&%)!+/25%)!5,!/1**5;9.4!!
?'.!%..)!01!).-1%0&:5%&0.!<<I!&%)!01!71!0'(1+7'!0'.!).-1%!*0&051%4!!
?'.!*'1(0.*0!0(&8.9!)5*0&%-.!01!:5%5:5B.!2&9A5%7!)5*0&%-.4!!



! ! J.BARWICK!!!!

! !!! ""
!

#$%!&'(%&)!*'+,-./!012)%3!4%%5!)1!*%++6)0'7%+%8!01'8&!10!5')$&!-(!51&&-9+%3!!
:%(10%!+%'7-./!)$%!*10,!'0%';!!
<1!%=2-5>%.)!*-++!9%!'++1*%8!)1!15%0')%!'()%0!)$%!%7'?2')-1.!&-/.'+!$'&!&12.8%83!!
#20.!1((!'++!%=2-5>%.)3!!
@++!/%.%0')10&A!*%+8-./!2.-)&A!'.8!1BC'?%)C+%.%!?2))-./!0-/&!'.8!?1>50%&&%8!/'&!!
?C+-.8%0&!>2&)!9%!&$2)!81*.D)20.%8!1((3!!
E((-?%!5%0&1..%+!&$'++!+%'7%!)$%-0!1((-?%!%=2-5>%.)!'&!-&A!'.8!1.+C!-(!)->%!'++1*&!!
&$2)!81*.!?1>52)%0&3!!
E((-?%!5%0&1..%+!&$'++!2&%!'!F+'&)!5%0&1.!12)F!'5501'?$!)1!?$%?,!-.8-7-82'+!1((-?%&!!
(10!5%0&1..%+!2.'*'0%!)$')!)$%!&-/.'+!(10!'.!%>%0/%.?C!%7'?2')-1.!$'&!&12.8%83!!
!
!"#$%#&'()*+%,&-.*/.-#,0**
#$%0%!'0%!)*1!>2&)%0-./!51-.)&!8%&-/.')%8!(10!)$-&!&-)%;!!
G7'?2')-1.!'&&%>9+C!51-.)!F@!-&!+1?')%8!'?01&&!>'-.!%.)0'.?%!1(!)$%!&-)%!1.!H%00-?,&!
I1'8!')!)$%!!(-%+8!1((-?%A!')!)$%!&-/.!>'0,%8!JG7'?2')-1.!@&&%>9+C!@0%'K!
G7'?2')-1.!'&&%>9+C!51-.)!J12*-&!+1?')%8!12)&-8%!)$%!>'-.!/')%!')!'.!'0%'!)1!9%!
8%)%0>-.%83!!
#$%!&%+%?)-1.!1(!>2&)%0!51-.)!*-++!9%!9'&%8!1.!)$%!50%7'-+-./!*-.8!8-0%?)-1.3!L(!)$%!
50%7'-+-./!*-.8!*-++!?'00C!&>1,%D82&)D7'510&!)1*'08&!)$%!M0->'0C!>2&)%0!51-.)A!)$%!
N%?1.8'0C!>2&)%0!51-.)!*-++!9%!'..12.?%8!7-'!0'8-13!!
#$%!?1>>2.-?')-1.!)1!'..12.?%!)$%!8%?-&-1.!)1!0%+%'&%!5%0&1..%+!)1!%-)$%0!0%)20.!)1!)$%-0!
*10,!'0%'&!'()%0!)$%!F@++!O+%'0!N-/.'+F!$'&!&12.8%8!10!)1!'++1*!5%0&1..%+!)1!/1!$1>%!(10!
)$%!8'C!&$'++!9%!?1108-.')%8!'.8!'2)$10-P%8!9%)*%%.!)$%!?1.)0'?)10!'.8!QGO3!!
@!5%0&1..%+!?12.)!*-++!9%!?1.82?)%8!'&!(1++1*&;!!
#$%!?1.)0'?)10!N-)%!N'(%)C!#%'>!*-++!9%!0%&51.&-9+%!(10!7'+-8')-./!)$%!5%0&1..%+!$%'8!
?12.)!'.8!%&)'9+-&$-./!'!+-&)!1(!>-&&-./!5%0&1..%+A!-(!'.C3!R$%.!'00-7-./!')!)$%!>2&)%0!
51-.)A!'++!5%0&1..%+!'0%!)1!9%!&20%!)$')!)$%C!?$%?,!-.!*-)$!)$%-0!(10%>'.!10!8-0%?)!
&25%07-&10!&1!)$')!%7%0C1.%!?'.!9%!'??12.)%8!(103!!

Contractor Safety Team members shall be designated duties as follows:
#$%!HNI!*-++!9%!)$%!#%'>!S%'8%0!(10!?1108-.')-1.!1(!)$%!G7'?2')-1.!@?)-1.!M+'.3!!
@!8%&-/.')%8!&'(%)C!5%0&1.!&$'++!9%!'&&-/.%8!FH%'8!O12.)!@8>-.-&)0')10F3!!
@++!&%?2 0-)CA!?1.)0'?)1 A!& 9?1.)0'?)10&!'.8!1((-?%!?1108- ')10&!&$'++!5017-8%!$%'8!
?12.)&T!'.8!2.'??12.)%8!(10!5%0&1..%+!)1!)$%!H%'8!O12.)!@8>-.-&)0')103!!
M%0&1..%+!7%0-(-?')-1.!&$'++!9%!> '8%!'7'-+'9+ %!)1!)$%!H%'8!O12.)!@8> -.-&)0')10!9'&%8!
251.;!!
'U!Q'-+C!+1/!(10!7-&-)10&!V7-&-)10!&51.&10!0%&51.&-9+%!(10!/2%&)!7%0-(-?')-1.!'/'-.&)!+1/U!!
9U!Q'-+C!?0%*!01&)%0&!10!)->%!&$%%)&!V8%5%.8%.)!251.!&-P%!1(!?1.)0'?)%8!*10,(10?%!!
!!!!N-)%!>'.'/%>%.)!'.8!1((-?%!5%0&1..%+!&$'++!9%!-.?+28%8!-.!)$%!'917%!01&)%0&3!!
?U!@++!&29?1.)0'?)10&!10!N-)%!N'(%)C!I%50%&%.)')-7%!&$'++!7%0-(C!5%0&1..%+!$%'8!?12.)&!'.8!
0%510)!0%&2+)&!)1!)$%!#GL!H%'8!O12.)!@8>-.-&)0')103!!
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! !!! "#
!

!"#$$%&"'()*+%,*-(,.%""(/**
$%&'())%*!+,-+!.-))(+!/%!0%&121%3 !-'!,-01)4!*%2+!+,%!'1+%!', * %!.()+-.+%3!/5!-!!
6-2%+5!7%-8!8%8/%&!969$!+,&(:4,!+,%1&!.(8;-)5!/:'1)%''!(221.%<!!
7,%!=6>!',-**!&%?:%'+!@A6!;%&' ())%*!+(!&%B%)+%&!+,%!%8 %&4%).5!-&%-!+(!'%-&., !2(&!-)3 !
*(.-+%!-)5!;%&'()C'D!/%*1%0%3!+(!/%!1)!)%%3!(2 !-''1'+-).%!E,%)!+,%&%!1'!-!*12%!+,&%-+%)1)4!
%8%&4%).5!%0%)+<!!
F()+&-.+(&!':;%&01'1()!8 -5!&%B%)+%&!+,%!%8 %&4%).5!-&%-!12!+,%&%!1'! )(+!-!*12%!+,&%-+%)1)4!
%8%&4%).5!%0%)+!+(!'%-&.,!2(&!-)3!*(.-+%!-)5!:)-..(:)+%3!;%&'())%*<!!
9**!F*%-&!B>%+:&)!+(!E(&G!31&%.+1()'!!
H).%!+,%!%8 %&4%).5!,-'!;-''%3I!()%!JK!'%.()3!/*-'+!( !+,%!@0-.:-+1()!9*-&8 E1**!
3%*10%&!+,%!L-**!.*%-&L!'14)-*<!!
7,%!-**B.*%-&!'14)-*!E1**!/%!1'':%3!+,&(:4,!8 +:-*!-4&%%8%)+!/%+E%%)!+,%!M@F!-)3!+,%!
=6>!- 2+%&!-!+,(&(:4,!-)-*5'1'!(2!+,%!'1+:-+ ()!-)3!.()':*+-+1()!E1+,!;(*1.%!-)3!21&% !
-:+,(&1+1%'<!!
N(!;%&'())%*!E1**!/%!-**(E%3!+(!*%-0%!+,%!8:'+%&!;(1)+!+(!& %+:&)!+(!+,%1&!E(&G!- &%-!:)+1*!
+,%!-**!.*%-&!'14)-*!,-'!/%%)!410%)<!!

! !



! ! J.BARWICK!!!!

! !!! "#
!

$%$&'$()*!(+%,$&-!
!
!

./01)$!2!-$)+&13*! 0/)40!./01)$!5$.4&3%$(3!! ! "66
$%$&'$()*!
!
71&$! !!! 71&$!5$.4&3%$(3! !!!!!!!!!!!!!!!!!!!!!!!!!!"66
$%$&'$()*!
!
4%,+04()$! ! 0/)40!4%,+04()$!-$&81)$! ! "66!
$%$&'$()*!
!
9/-.1340! !! :;<=>?@A!9@BA;=CD! !

%;<E@DCF!(EG!*@?H!
!
!
./1-/(!)/(3&/0! ! (*!./1-/(!)/(3&/0!)$(3$&! IJ##K!./1L-/(-!
!
-13$!-+.$&1(3$(5$(3! M$77!,4&:1)N!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!O6PLQ6RLQ66R!
!
.&/M$)3!%4(4'$&! 39/%4-!,$4-0$*!! ! "6RLOSOL"6RT!
!
-13$!-47$3*!!
&$.&$-$(34318$! ! 39/%4-!,+)934! ! ! "6S!T6S!Q"SP!!!
!

!
!
!
!
!

!
!

!
!
!
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! !!! "#
!

$!"#$%&$'(%)&"*+%,*($*(,-*"&&./%
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! ! ! ! ! ! !



! ! J.BARWICK!!!!

! !!! "#
!

!"#$%&'()*+)'),+%')-%./0*+,*(0)%01%2/'11(,%3&.24%
%

$%&!'()*+,!(-!.%&!+(/.01+.(0!2*))!3&!.(!-())(2!45$!'0(+&670&8!(7.)*/&6!3,!.%&!8'&+*-*+1.*(/89!
5)1/!2*))!3&!6&:&)('&69!!

! ;(',!(-!+700&/.!8'&+*-*+1.*(/8!
! <701.*(/!(-!')1/!
! $01--*+!+(/6*.*(/8!=:()7>&?!8'&&6?!&.+9@!
! AB*8.*/C!.01--*+!+(/.0()!>&1870&8!
! 5%(.(8!1/6D(0!:*6&(!(-!&B*8.*/C!+(/6*.*(/8!1)(/C!2*.%!'&0*(6*+!!

'%(.(8!18!.%&!')1/!+%1/C&89!
!

2/'11(,%50)*/06%7'/)()8%')-%9:(-'),+%;+<(,+=%
%
A--&+.*:&!210/*/C!E!C7*61/+&!6&:*+&8!10&!')1//&6!(7.!*/!16:1/+&?!1/6!8%(7)6!3&!
7/*-(0>),!')1+&6!1/6!2&))!>1*/.1*/&69!!$%&0&!10&!8*B!+1.&C(0*&8!(-!6&:*+&8F!!8*C/8?!
3100*+16&8?!6&)*/&1.(08?!%*C%!)&:&)!210/*/C!6&:*+&8?!210/*/C!)*C%.D*))7>*/1.*(/?!1/6!
-)18%*/C!100(2D>&881C&!3(10689!
!
G9 $01--*+!8*C/8!210/?!C7*6&!1/6!0&C7)1.&!.01--*+!-)(2!1/6!10&!+)188*-*&6!*/.(!-(70!=H@!

-7/+.*(/1)!C0(7'8F!!;(/8.07+.*(/?!210/*/C?!C7*61/+&!1/6!0&C7)1.(0,9!
!

19 ;(/8.07+.*(/!8*C/8!10&!78&6!(/),!-(0!+(/8.07+.*(/!(0!>1*/.&/1/+&!2(0I!(/!(0!
16J1+&/.!.(!.%&!0(1621,9!

!
39 K10/*/C!8*C/8!C&/&01)),!1''),!.(!'&0>1/&/.!8*.71.*(/?!37.!%1:&!8(>&!

1'')*+1.*(/8!(/!.&>'(010,!+(/8.07+.*(/!8*.&89!
!

+9 L7*61/+&!8*C/8!10&!8*>*)10!.(!210/*/C!8*C/89!
!

69 M&C7)1.(0,!8*C/8!10&!78&6!-(0!'(8.*/C!8'&&6!)*>*.8?!10&!&/-(0+&6!3,!)(+1)!)12!
&/-(0+&>&/.!1C&/+*&8!1/6!10&!>1*/.1*/&6!3,!.%&!+(/.01+.(0!2%&/!')1+&!2*.%*/!(0!
16J1+&/.!.(!.%&!2(0I!10&19!

!
N*C/!)(+1.*(/!6&'&/68!(/!1)*C/>&/.?!C016&?!)(+1.*(/!(-!8.0&&.!*/.&08&+.*(/8!1/6!'(8.&6!
8'&&6!)*>*.89!!$%&,!>78.!-1+&!1/6!3&!:*8*3)&!.(!(/+(>*/C!.01--*+!1/6!3&!>(7/.&6!.(!0&8*8.!
6*8')1+&>&/.9!
!
O6:1/+&!210/*/C!8*C/8!10&!)(+1.&6!(/!.%&!0*C%.P%1/6!8*6&!(-!.01--*+!)1/&89!!Q/!6*:*6&6!
%*C%21,8?!87'')&>&/.1)!16:1/+&!210/*/C!8*C/8!8%1))!3&!')1+&6!(/!.%&!6*:*6&09!
!
4&881C&8!+(/:&,&6!670*/C!%(708!(-!610I/&88!>78.!3&!(/!0&-)&+.(0!(0!*))7>*/1.&6!8*C/89!
!
N*C/8!>78.!3&!*/8.1))&6!3&-(0&!2(0I!3&C*/8!1/6!2*))!3&!0&>(:&6!(0!+(:&0&6!*>>&6*1.&),!
1-.&0!2(0I!%18!3&&/!+(>')&.&69!!R-!1.!1/,!.*>&!1!8*C/!*8!/(.!0&S7*0&6?!*.!8%1))!0&>1*/!
+(:&0&6!(0!3&!0&>(:&6D!
!
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$% &'(()*'+,-!'(,!.-,+!/0!1'(2!0(!340*2!055!'!-6,*)5)*!7'8'(+!0(!/0!*7'99,4!/('55)*%!!:7,;!
1';!90/!3,!64'*,!)9!'!10<)9=!4'9,!05!/('55)*!>)/70./!'+<'9*,!>'(9)9=?!-.*7!'-!7)=7!
4,<,4!>'(9)9=!+,<)*,-!@)%,%?!54'-7)9=!'((0>!-)=9-?!,/*%A!'9+!'66(06()'/,!+,4)9,'/0(-%!
!
B7,9!*40-)9=!055!'!-/(,,/?!3'(()*'+,-!-70.4+!3,!64'*,+!/0!6(,<,9/!<,7)*4,-!5(01!
6'--)9=!/7(0.=7?!,C*,6/!>7,(,!'**,--!)-!9,*,--'(;!50(!40*'4!/('55)*!0(!,1,(=,9*;!
<,7)*4,-%!!
!
D'(2)9=!3'(()*'+,!(')4-!)-!+09,!3;!'4/,(9'/)9=!0('9=,!'9+!>7)/,!-/()6,-!09!'!
+0>9>'(+!-4'9/!'/!EF!+,=(,,-%!!:7,!,9/)(,!'(,'!05!>7)/,!'9+!0('9=,!1.-/!3,!
(,54,*/0()8,+!50(!9)=7//)1,!.-,%!!:7,!>)+/7!05!-/()6,-!+,6,9+-!09!/7,!-)8,!05!/7,!(')4-%!!
G')4-!4,--!/7'9!/7(,,!@#A!5,,/!(,H.)(,!50.(!@EA!)9*7!>)+,!-/()6,-I!'44!0/7,(!(')4-!(,H.)(,!
-)C!@JA!)9*7!-/()6,-%!!&'(()*'+,-!-7'44!7'<,!'!1)9)1.1!05!$KL!-H.'(,!)9*7,-!05!(,/(0!
(,54,*/)<,!'(,'!5'*)9=!/('55)*!>7,9!.-,+!09!5(,,>';-?!,C6(,-->';-?!'9+!0/7,(!7)=7!
-6,,+!7)=7>';-%!!&'(()*'+,-!>)/7!-/()6,-!/7'/!3,=)9!)9!/7,!.66,(!()=7/-!-)+,!'9+!-406,!
+0>9>'(+4;!/0!/7,!40>,(!4,5/!'(,!+,-)=9'/,+!()=7/!3'(()*'+,-%!!&'(()*'+,-!>)/7!-/()6,-!
/7'/!3,=)9!)9!/7,!.66,(!4,5/!-)+,!'9+!-406,!+0>9>'(+4;!/0!/7,!40>,(!()=7/!'(,!
+,-)=9'/,+!4,5/!3'(()*'+,-%!!&'(()*'+,-!-70.4+!-406,!>)/7!/7,!+)(,*/)09!05!/('55)*%!!
!
M9!7)=7!-6,,+!7)=7>';-!0(!)9!-)/.'/)09-!>7,(,!3'(()*'+,-!'(,!-.-*,6/)34,!/0!
0<,(/.(9)9=!)9!/7,!>)9+?!-'9+3'=-!-70.4+!6(0<)+,!3'44'-/)9=%!!N'9+3'=-!1';!3,!
64'*,+!09!40>,(!6'(/-!05!/7,!5('1,!0(!-/';-!/0!6(0<)+,!/7,!(,H.)(,+!3'44'-/!3./!-7'44!90/!
3,!64'*,+!09!/06!05!'9;!-/()6,+!(')4%!
!

#% O,4)9,'/0(-!'(,!1'(2,(-!>7)*7!')+!'!+()<,(!+,/,(1)9,!/7,!40*'/)09!'9+!'4)=91,9/!05!
/7,!/('55)*!4'9,%!!O.()9=!+';4)=7/?!+,4)9,'/0(!,55,*/)<,9,--!)-!+,/,(1)9,+!3;!60-)/)09?!
-6'*)9=?!50(1?!/,C/.(,?!-)8,!'9+!*040(%!!O.()9=!9)=7/!/)1,?!,55,*/)<,9,--!)-!+,/,(1)9,+!
3;!60-)/)09!'9+!<)-)3)4)/;%!!P44!+,4)9,'/0(-!.-,+!'/!9)=7/!1.-/!7'<,!'+,H.'/,!(,54,*/0(!
6(06,(/),-%!

!
O,4)9,'/0(-!'(,!.-,+!50(!/7,!50440>)9=!)9-/'9*,Q!

! :0!*7'99,4!'9+!+)<,(/!/('55)*!)9!'+<'9*,!05!>0(2!809,-I!
! :0!+,5)9,!/('55)*!4'9,-!/7(0.=7!>0(2!809,-I!
! :0!+,5)9,!'!*7'9=,!)9!/7,!60-)/)09!05!/7,!,C)-/)9=!4'9,!'(0.9+!>0(2!809,-I!
! :0!+,5)9,!*.(<,-!'9+!,+=,-!05!/7,!(0'+>';!09!+,/0.(-%!

!
O,4)9,'/0(-!-7'44!3,!*09-/(.*/,+!/0!>)/7-/'9+!)16'*/!>)/70./!'66(,*)'34,!+'1'=,!/0!/7,!
+,<)*,?!/7,!-/()2)9=!<,7)*4,!0(!6'--)9=!/('55)*?!)9*4.+)9=!+'1'=,!5(01!290*2+0>9!3;!
>)9+!0(!/.(3.4,9*,!5(01!6'--)9=!<,7)*4,-%!
!
!
!
!
!
!
!

!"#"$%$&'()*$$(#+(+&,(-"#(./*0&.#+&1"2#&3-.)($(#/&
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!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
#$ %&'()*+,!-../0123((',3!4*,+(!'.3!5'+3&(!0*6)!'!7'6.*8!/9!3&3:6.*:!&*,)6(;!:'5'<&3!/9!

(3=>3+6*'&!'../0!?*(5&'@(!/.!73((',3($!!A)3@!'.3!*+63+?3?!6/!(>55&373+6;!+/6!.35&':3;!
/6)3.!0/.B!'.3'!6.'99*:!:/+6./&!?3C*:3(!<@!5./C*?*+,!'??*6*/+'&;!)*,)!&3C3&;!'?C'+:3!
0'.+*+,!/9!&'+3!:&/(>.3($!!A)3@!'.3!3993:6*C3!9/.!'&&!&'+3!:&/(>.3(!'+?!()/>&?!<3!
:/+(*?3.3?!9/.!'&&!)*,)!(533?!(*6>'6*/+($!

!
%&'()*+,!-../0123((',3!4*,+(!()/>&?!<3!.35'*.3?!*773?*'63&@!/.!6'B3+!/>6!/9!
(3.C*:3!*9D!
'$ -+@!/9!6)3!&'75(!'.3!/>6$!
<$ A)3!5'+3&!*(!+/6!?*77*+,!5./53.&@$!
:$ E'75(!'.3!/>6!/9!'&*,+73+6$!

!
!"#$$%&'()*+&)"'
%&',,3.(!'.3!.3=>*.3?D!

! F)3+!0/.B3.(!/.!3=>*573+6!*+63.7*663+6&@!<&/:B!'!6.'99*:!&'+3$!
! F)3+!5&'+(!:'&&!9/.!/+3!&'+3!6/!<3!>(3?!9/.!60/!?*.3:6*/+(!/9!6.'99*:!0*6)!'!%&',,3.!

'6!3':)!3+?$!
! F)3+!('936@!?363.7*+3(!6)3.3!*(!'!+33?$!
! F)3+!.3=>*.3?!<@!6)3!/0+3.$!

!
%&',,3.(!()'&&!<3!'&3.6;!*+63&&*,3+6;!'+?!+3'6!*+!'553'.'+:3;!)'C3!9//?!)3'.*+,!'+?!3@3(*,)6!
'+?!6.'*+3?!*+!6)3!63:)+*=>3(!/9!9&',,*+,!6.'99*:!<39/.3!5&':373+6!*+!6)*(!5/(*6*/+$!!A)3@!
7>(6!<3!9'.!3+/>,)!'0'@!9./7!6)3!0/.B!6/!(&/0!/.!(6/5!6.'99*:!<39/.3!*6!3+63.(!6)3!0/.B!
G/+3$!
!
-&&!%&',,3.(!7>(6!03'.!'!5./63:6*C3!:&/6)*+,!6/!*+:&>?3!'+!/.'+,3!C3(6!?>.*+,!?'@&*,)6!
)/>.(!'+?!'!.39&3:6*+,!,'.73+6!'6!+*,)6H!)'.?!)'6(H!('936@!,&'((3(H!(*,+!5'??&3(;!'+?!0)3+!

A.'99*:!4533?! A'53.!E3+,6)! I3&*+3'6/.! 45':*+,!

!
JA'53.K!

4*,+!45':*+,!

!
JA'+,3+6K!

J-?C'+:3!/9!A'53.!
L!<36033+!4*,+(K!

!
JM':)!E'+3K!

!

NO!2PQ!
RS!2PQ!
RO!2PQ!
#S!2PQ!
#O!2PQ!
OS!2PQ!
OOT2PQ!

UOS!%MMA!
NSS!%MMA!
NOS!%MMA!
ROS!%MMA!
OOS!%MMA!
VSS!%MMA!
USSS!%MMA!

NO!%MMA!
RS!%MMA!
RO!%MMA!
#S!%MMA!
#O!%MMA!
OS!%MMA!
OS!%MMA!

OS!%MMA!
VS!%MMA!
WS!%MMA!
XS!%MMA!
"S!%MMA!
USS!%MMA!
USS!%MMA!

UOS!%MMA!
NSS!%MMA!
NOS!%MMA!
ROS!%MMA!
OOS!%MMA!
VSS!%MMA!
USSS!%MMA!
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$%&%''()*+!&())*!,-./-(*!)(01.'2!!3).4!'5$'%,!,.!'5$)1'%+!36(77%)!',(,1.$'!45',!8%!
166541$(,%0!'.!,9%!36(77%)!1'!&6%()6*!:1'186%!,.!(;;).(&91$7!,)(<<1&2!
!
=9%$!&.445$1&(,1$7!,9).579!)(01.'+!(!';()%!8(,,%)*!;(&>!'9.560!8%!)%(016*!(:(16(86%2!!!
?<+!<.)!'.4%!)%('.$!&.445$1&(,1.$!8)%(>'!0.-$!8%,-%%$!,9%!36(77%)'+!,9%!.;%)(,1.$!1'!,.!
8%!'95,!0.-$!144%01(,%6*!5$,16!,9%!'1,5(,1.$!1'!)%4%01%02!
!
!"#$%&'()*+,-*&
@5)1$7!$179,!.;%)(,1.$'+!(!A8(&>/5;B+!A'9(0.-B+!.)!A;).,%&,1.$B!:%91&6%!'9.560!8%!5'%0!
($0!'9.560!8%!;.'1,1.$%0!CDD!<%%,!.)!4.)%!8%91$0!,9%!A&.$%B!,)5&>!('!,9%!<1)',!'17$'!()%!
;6(&%02!!E91'!;).&%''!1'!,.!8%!<.66.-%0!<.)!'%,/5;!($0!,%()/0.-$2!
!
F66!&)%-'!-.)>1$7!1$!.)!().5$0!,9%!&6.'5)%!$%%0!,.!8%!.5,<1,,%0!-1,9!;%)'.$(6!;).,%&,1:%!
%G51;4%$,+!1$&6501$7!8)179,!&6.,9%'+!9()0/9(,'+!'(<%,*!76(''%'!($0!)%<6%&,.)1H%0!.)($7%!
:%','2!!F66!-.)>%)'!'9.560!8%!:1'186%!(,!(!01',($&%!.<!C+DDD!<%%,!($0+!1<!-.)>1$7!,.7%,9%)+!
'9.560!(66!8%!-%()1$7!,9%!'(4%!&6.,91$7!,.!;)%:%$,!&.$<5'1$7!(;;).(&91$7!4.,.)1','2!
!
I,9%)!(;;61&(86%!(&&%''.)1%'!1$&650%J!
C2 K%,).!)%<6%&,1:%!',)1;1$7!.$!9()0/9(,'2!
L2 M179,!NOP!9.5)!'$(;!6179,!',1&>'!;1$$%0!,.!&6.,91$72!
Q2 R()0/9(,!41$1/6179,!(,,(&94%$,'2!

!
S%<.)%!4(>1$7!$179,!,14%!&6.'5)%'+!(66!4(,%)1(6'!($0!%G51;4%$,!45',!8%!1$';%&,%0!($0!1$!
7..0!-.)>1$7!.)0%)2!F66!4%''(7%!8.()0'!($0!<6('91$7!()).-!'17$'!'9(66!8%!,%',%0!,.!1$'5)%!
(66!6179,'!($0!'-1,&9%'!()%!<5$&,1.$1$7!;).;%)6*!($0!,9(,!,9%!%G51;4%$,!1'!<5%6%0!($0!<566*!
&9()7%02!F66!1$';%&,1.$'!($0!4(1$,%$($&%!;).&%05)%'!'9(66!8%!0.&54%$,%0!0(16*!($0T.)!
$179,6*2!
!
@%:1&%'!4(1$,(1$%0!1$!;).U%&,!1$:%$,.)*!45',!8%!>%;,!&6%($+!',.)%0!;).;%)6*!,.!(:.10!
4())1$7!($0!.)7($1H%0!,.!:%)1<*!,9(,!(66!1,%4'!()%!1$!',.&>!($0!)%(016*!)%,)1%:(86%2!!
@%:1&%'!'9(66!8%!1$';%&,%0!-9%$!,9%*!()%!)%,5)$%0!,.!1$:%$,.)*2!!F$*!0%:1&%'!,9(,!()%!
$.$',($0()0!.)!1$!;..)!&.$01,1.$!'9(66!8%!)%,1)%0!4.01<1%0!.)!)%;(1)%02!!MG51;4%$,!.$!
-.)>!'1,%'!45',!8%!1$!7..0!.;%)(,1$7!&.$01,1.$!,.!(:.10!8)%(>0.-$'!($0!0%6(*'2!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!"#$%&'()*+($
!
$%&!'()*&+,!-./0&)!12!3&%45'&!(5546&-,+!4-31'3&6!1-!51-+,).5,41-!+4,&+!155.)+!6.)4-*!
6(7'4*%,!%1.)+8!!9,!4+!34,('!,%(,!(''!5'1+.)&+!0&*4-!:&''!4-!(63(-5&!12!,%&!()&(!:%&)&!:1);!4+!
51-6.5,&6!,1!<)1346&!(!+,)1-*!5.+%41-!12!:1);&)!+(2&,78!
!
=&345&+!+%1.'6!0&!4-+,(''&6!4-!,%&!64)&5,41-!12!,)(2245!4-!,%&!21''1:4-*!1)6&)>!
!

?8 @4)+,!A63(-5&!B()-4-*!C4*-!
D8 A63(-5&!B()-4-*!E1-&!
F8 $)(-+4,41-!E1-&!
G8 H.22&)!E1-&!
I8 B1);!E1-&!
#8 $&)/4-(,41-!E1-&!

!
B%&-!+4*-+!(-6!5%(--&'4-*!6&34+&!()&!4-+,(''&6!(-6!)&/13&6!+&3&)('!,4/&+!6.)4-*!(-!
1<&)(,41-J!(!+<1,!+%1.'6!0&!<(4-,&6!1)!/();&6!:%&)&!&(5%!+4*-!1)!6&345&!4+!'15(,&6!,1!
/4-4/4K&!,4/&!)&L.4)&6!,1!)&+&,!,%&!+4*-+!1)!6&345&+8!!=)43&)+!61!MN$!&O<&5,!,1!+&&!
:1);&)+!4-!,%&!)1(6:(7!+&,,4-*!.<!(!,)(2245!51-,)1'!K1-&8!!C4-5&!,%&!*1('!4+!,1!/(;&!,%&!
&-,4)&!1<&)(,41-!+(2&J!2'(+%4-*!3&%45'&!'4*%,+!+%1.'6!0&!.+&6!,1!:()-!,%&!6)43&)+!12!,%&!
<)&+&-5&!12!:1);&)+8!
!
A''!(+<&5,+!12!,%&!5'1+.)&!+%1.'6!<)1346&!5'&()J!51-54+&!64)&5,41-!,1!(''!6)43&)+8!!H&!+.)&!12!
<1+4,41-4-*!(-6!34+404'4,7!12!(''!+4*-+J!2'(+%4-*!())1:P/&++(*&!+4*-+J!0())45(6&+!(-6!
6&'4-&(,1)+8!!A-7!<(),!12!,%&!<(,,&)-!,%(,!%(+!0&&-!64+,.)0&6!+%1.'6!0&!)&+&,!(+!+11-!(-6!(+!
L.45;'7!(+!<1++40'&8!
!
,-+./"&/0+1$2+3/.&+($
!
Q)1R&5,+!,%(,!)&L.4)&!&O,&-+43&!,)(2245!51-,)1'!/(7!+&,!.<!+<&54245!,)(2245!51-,)1'!3&%45'&+!
:4,%!2'(+%4-*P)1,(,4-*!'4*%,+!1)!0&(51-+J!+4*-!)(5;+J!51-&!)(5;+J!:1);&)!<'(,21)/+J!
<)1,&5,43&!)(4'4-*!(-6!4/<(5,!(0+1)<,41-!5(<(04'4,4&+8!
!

?8 $%&!51-&!,).5;!+%1.'6!0&!(!?S,1-!2'(,!0&6!1.,24,,&6!:4,%!,:1!:()-4-*!0&(51-+!
34+40'&!2)1/!(''!64)&5,41-!(-6!(!$7<&!99!2'(+%4-*!())1:!+4*-!51-,)1''&6!2)1/!:4,%4-!
,%&!5(08!
$%&)&!+%1.'6!0&!,:1!<'(,21)/+!1-!,%&!,).5;!21)!:1);&)+!,1!+,(-6!:%4'&!+&,,4-*!1.,!
,%&!51-&!<(,,&)-J!1-&!1-!&(5%!+46&!0.4',!4-,1!,%&!0&6!(-6!2)(/&8!!$%&+&!5(-!0&!(!
+,(-6S4-!,7<&!5(*&+!+1!,%(,!,%&!:1);&)!5(-!+,(-6!.<)4*%,!:%4'&!<'(54-*!1)!
)&/134-*!,%&!51-&+8!!$%4+!6&+4*-!:4''!%&'<!,1!&-+.)&!,%&!+(2&,7!12!,%&!:1);&)!
:%4'&!)&6.54-*!,%&!<1++404'4,7!12!(-!4-R.)7!6.&!,1!&O5&++43&!0&-64-*8!
!
!
!
!
!
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$% &'(!)*+,'!-*.)/!,'0.12!3(!+!45-06!71+-!3(28!0.-79--(2!:9-'!-'(!,+;(!:+*696<!
2(=9)(,!+,!-'(!)06(!-*.)/!>)'()/!:9-'!10)+1!+.-'0*9-9(,!70*!?0.*!+*(+!+,!,0;(!
*(@.9*(!&?A(!B!+**0:!,9<6,!06!)*+,'!-*.)/,C%!!&'(*(!,'0.12!3(!+6!+AA*0=(2!&*.)/!
D0.6-(2!E*+,'!E.,'906!>&DEEC!+--+)'(2!-0!-'(!*(+*!07!-'(!-*.)/!70*!+22(2!
A*0-()-906!+<+96,-!=('9)1(!9;A+)-,%!!E*+,'!).,'906,!077(*!,0;(!A*0-()-906!-0!(**+6-!
=('9)1(,!3?!,10:96<!-'(!=('9)1(!-0!+!,-0A!:'(6!'9-!'(+2506!0*!3?!+1-(*96<!-'(9*!
29*()-906!+:+?!7*0;!-'(!'+F+*2,!96!-'(!:0*/!F06(%!

!
B7!.,(28!-'(!)*+,'!-*.)/!;.,-!+1:+?,!3(!-'(!1+,-!=('9)1(!96!-'(!-*+779)!)06-*01!
A*0)(,,906%!!&'(*(!:911!3(!-:05:+?!)0;;.69)+-906!3(-:((6!+11!=('9)1(,!+62!-'(!
G.A(*96-(62(6-!96!)'+*<(!07!-*+779)!)06-*01%!
!

!"#$%&'()(*"'+
!
H6(!A(*,06!,'0.12!3(!*(,A06,931(!70*!20).;(6-96<!-*+779)!)06-*01%!&:0!10<,!,'0.12!3(!
;+96-+96(28!06(!70*!E1+,,!I!,9<696<!+62!+60-'(*!70*!+)-.+1!)10,.*(!+)-9=9-?%!!J0.-96(!
96,A()-906,!07!-'(!-*+779)!)06-*01!96,-+11+-906!,'0.12!3(!)0;A1(-(2!+62!,9<6(2!(=(*?!2+?!
3?!-'(!2(,9<6+-(2!-*+779)!)06-*01!A(*,06!+62!96)1.2(2!:9-'!-'(!20).;(6-+-906%!
!
K.*-'(*!20).;(6-+-906!,'0.12!96)1.2(!+!)+;(*+!>+=+91+31(!96!-'(!<10=(!30L!07!-'(!-*.)/C!
70*!*()0*296<!+6?!+))92(6-,!0*!96)92(6-,%!!&'(,(!A9)-.*(,!,'0.12!3(!96!+!,.))(,,9=(!,(*9(,!
7*0;!+2=+6)(!:+*696<8!+11!-'(!:+?!.A!-0!+62!96)1.296<!-(*;96+-906!07!-'(!-*+779)!A+--(*6%!
!
M0).;(6-+-906!*()0*2!,'0.12!96)1.2(N!

O% G-+*-96<!+62!(6296<!-9;(,!07!:0*/%!
$% P0)+-906!07!:0*/%!
Q% R+;(,!07!)*(:!;(;3(*,%!
S% &?A(,!07!(@.9A;(6-!.,(2%!
4% E'+6<(,!96!-(;A0*+*?!0*!A(*;+6(6-!*(<.1+-0*?!2(=9)(,%!
T% B6,-+11+-9068!)'+6<(!+62!*(;0=+1!07!-*+779)!)06-*01!2(=9)(,%!
#% M*+:96<!07!:0*/96<!)10,.*(!-0!96)1.2(!+11!2(=9)(,%!

!
U'(6!+6!96,A()-906!*(@.9*(,!)0**()-906!-0!96)1.2(!;+96-(6+6)(8!-'(!20).;(6-+-906!
,'0.12!96)1.2(N!
!

O% M(,)*9A-906!07!-'(!)0**()-906,!6((2(28!:'(6!9-!:+,!60-(2!+62!3?!:'0;%!
$% E0**()-906,!;+2(!0*!2(7(**(2!+62!:'?%!
Q% J(A1+)(;(6-,!;+2(!0*!2(7(**(2!+62!:'?%!
S% I6?!0-'(*!6((2(2!+)-906,%!

!
!
!

+
+



! ! J.BARWICK!!!!

! !!! "#
!

!"#$%&'()*)+,-.%
,#% /,+&%&*)01)+,-.%).2%30)..,.4%
!

$% &'()*'!+,-!./00/,0!1'0/,2!34'!2/3'!5623!1'!74'78'.!()*!9)3',3/+:!4+;+*.2%!
<% =4'78!()*!':'73*/7+:!9) '*!:/,'2!>)?' *4'+.!+,.!16*/'.@A!,+36*+:!0+2!+,.!

B+3'*!:/,'%!=),3+73!34'!63/:/3-!7)59+,-!>/'2@!+,.!7+::!34'!()::)B/,0!,651'*2!
3)!4+?'!63/:/3/'2!5 +*8'.!)63%!!C)*!+,-!D)1!/,!E'B!F)*8!G3+3'!,)*34!)(!EF!
=/3-A!34'!,651'*!/2!<H#IIH"JKHL"KJ%!
C)*!E'B!F)*8!=/3-!+,.!M),0!N2:+,.!34'!,651'*!/2O!<H#IIHKLKHPP#I%!

K% =4'78!()*!4+;+*.)62!+35)294'*'!+,.!9)22/1:'!7),3+5/,+3'.!2)/:2!7),3+/,/,0!
4+;+*.)62!5+3'*/+:2%!

!
&% Q'?':)9!+!B*/33',!+73/?/3-!9:+,!62 ,0!34'!74'7 8:/23!9*)?/.'.!/,!34/2!16::' 3/,!+2 !

06/.+,7'%!
!
,,#% &'&53+,-.%67-5%&'()*)+,-.%7&81,7&5&.+/%
!

$% R4'*'!+*'!3B)!2/36+3/),2!B4'*'!+.4'*',7'2!3)!'S7+?+3/),!*'T6/*'5',32!QU!EUR!
+99:-%!

!
<% N(!34'!'S7+?+3/),!/2!5+.'!',3/*':-!/,!V23+1:'!*)78W%!
K% N(!34'!'S7 +?+3/),!/2!:'22 !34+,!( /?'! >X@!(''3!/,!.'934!+,.!'S+5 /,+3/),!1-!+!

7)59'3',3!9'*2),!9*)?/.'2!,)!/,./7+3/),!)(!+!9)3',3/+:!7+?'!/,%!
!
,,,#%/-,0% (0)//,6,()+,-./%
!

$% G)/:2!+*'!7:+22/(/'.!/,3)!()6*!>P@!3-9'2O!
!
<% E$RYZ$M!2):/.!5/,'*+:!5+3'*/+:!>*)78@%!
K% R-9'!$!2)/:%!
[% R-9'!&!2)/:%!
P% R-9'!=!2)/:%!

!
&% \NGY$M!$EQ!] $EY$M!R^GRG!24)6:.!1'!7),.673'.!+2!29'7/(/'.!/,!UG_ $!

Z'06:+3/),2!3)!.'3'*5/,'!2)/:!3-9'%!
!
=% _)B'?'*A!5)23!2)/:!7),./3/),2!B'!',7)6,3'* !+*'!34'!B)*23!7+2'A!3-9'!=%!!N(!B'!

()::)B!34'!5 +S/565!+::)B+1:'!:/5 /32!29'7/(/'.!>3+1:'!&H<%[!+33+74'.@!()*!
2:)9/,0A!1',74/,0A!24/':./,0!)*!24)*/ ,0!\NGY$M!+,.!]$EY$M !3'232!+*'!,)3!
,'7'22+*-%!

!
.-+&9!!N(!/3!/2!,)3!9) 2/1:'!3)!()::)B!3+1:'!&H<%[! ,!9'*()*5 /,0!-)6*!'S7+?+3/),!
+73/?/3/'2A!*'('*!3)!UG_$!<"KJ%JXI!G619+*3!`!() !2)/:!7:+22!.'27*/93/),2!+,.!?/26+:!
+,.!5+,6+:!3'23!06/.':/,'2%!

!
!



! ! J.BARWICK!!!!

! !!! ""
!

!
!"#$ %&'(!)*+,-)./!)*$0)1$%/!-&1!)*+%/'2!)*$'(3!')%$

!
#$ %&'()*)!&++,-&.+/!012#!+()(34!5,6!4+,7 (89!6/:*(6/!&8!&89+/!8,3!43//7/6!3;&8!

,8/!&8<!&!;&+5!=>$?@!;,6(A,83&+!3,!,8/!=>@!B/63(C&+!D ,!=3;(63EF5,*6!</96//4@G$!
H;(4!IJ,!!4+,7(89!(4!8,6)&++E!*4/<!5,6!76,3/C3(,8!(8!3E7/!K!4,(+4$!

!
L$ M/44/6!4+,7/4!&8<!./8C;(89!6/:*(6/!B(4*&+!&8<!)&8*&+!4,(+!3E7/!! </83(5(C&3(,8$!

K,)7/3/83!7/64,84!C&8!C,8<*C3!4,(+!3/43(89$!
!
K$ 03;/6!76,3/C3(,8!4E43/)4!=4;(/+<(89N4;,6(89@!6/:*(6/!&776,B&+! &8<N,6!</4(984!.E!

&!6/9(43/6/<!76,5/44(,8&+!/89(8//6$!
!
"#$ -4.0"03!')$(&0))!)*$./-.5&!%3!
!
! DOG! >$! P</83(5EN&44(98!C,)7/3/83!7/64,8!!
! DOG! Q$! P4!/'C&B&3(,8!/'/)73!56,)!012#!43&8<&6<4R!=S0@!
! DOG! I$! P</83(5E!4,(+!C,8<(3(,84N3E7/$=K,83&)(8&3/<!T(++@!
! DOG! J$! #6/!4(3/!7+&84!&B&(+&.+/R=UV1@!
! DOG! ?$! P</83(5E!&8<!+,C&3/!*8</696,*8<N,B/6;/&<!*3(+(3(/4$=W0SV@!
!!!!!!!!!!!!DOG!!!!!!X$!!!!!!!!!!K,84(</6!-/&3;/6!C,8<(3(,84!5,6!/'C&B&3(,8!<*6&3(,8$=W0SV@!
! DOG! Y$! 1*65&C/!-&3/6!,6!;(9;!96,*8<!-&3/6!3&.+/$=S#@!
! DOG! Z$! P</83(5E!76,3/C3(B/!4E43/)4!8//</<$=W0SV@!
!!!!!!!!!!!!DOG!!!!!!!"$!!!!!!!!1;&++!76,5/44(,8&+!/89(8//6!./!8//</<R=0H2V[@!
! DOG! >\$! P4!/'C&B&3(,8!C,84(</6/<!&!C,85(8/<!47&C/R=S0@!
! DOG! >>$! 1;&++!-&3/6!&CC*)*+&3(,8!6/:*(6/!</-&3/6(89R=UV1@!
! DOG! >Q$! P</83(5E!43&.(+(3E!,5!&<]&C/83!436*C3*6/4$=S#@!
! DOG! >I$! K;/C^!5,6!4*65&C/!/8C*).6&8C/4!=4(984_!7,+/4@$=W0SV@!
! DOG! >J$! K,84(</6!/'7,4*6/!3,!/:*(7)/83!&8<!36&55(C$=W0SV@!

DOG!!!!!!!>?$! K,)7/3/83!7/64,8!3,!C,8<*C3!&8<!<,C*)/83!<&(+E!!(847/C3(,84$
DOG!!!!!!!>X$! `+&8 CC/44! 8<! 96/44!7,(834_!=)(8()*)!Q?a!56,)!

/)7+,E//4@=W0SV@!
DOG!!!!!!!>Y$! %&3/6(&+4_! /:*(7)/83_! +,,4/! 6,C^4N4,(+! &6/! Qa! 56,)! /'C&B&3(,8!

/<9/$=W0SV@!
! DOG!!!!!!!>Z$! W/3&(+/<!-6(33/8!/)/69/8CE!76,C/<*6/$=W0SV@!
!
!
!
!
!
!
!
!
!
!



! ! J.BARWICK!!!!

! !!! "##
!

!
!"#$%&'"(")"*(+$
!

,-./01.2$3,-./01.2$+456-7589$
$%&'()!(*!+,(&%-&./0!%1+2(3%%4!*(,1!-56%7./4!83!%9-565&./0!&'%!4.)%4!(*!%9-565&.(/!
&(!*(, 1!(/% !(,!5!4%,.%4!(*!'(,.:(/&52!2%6%24 ,!4&%+4;!<4<5223!=.&'!6%,&.-52!(,!/%5,!
6%,&.-52!4<,*5-%4!8%&=%%/!2%6%24>!
!
:;0-51<-$+;1=9$
?253!@*./%!0 ,5./%)!4(.2A; !4(.2!=.&'!' 0'!-2 53!-(/&%/&;!='.-'!'54!-('%4.6%!4&,%/0&'>! !
?('%4.6%!4(.2!)(%4!/(&!-,<1 2%;!-5/!8%!%9-56 &%)!=.&'!6%,&.-52!4.)%!42(+%4;!5/)!.4!
+254&.-!='%/!1 (.4&;!?('%4.6%!4(.2!.4!'5,) !&(!8,%5B!<+!='%/!),3!5/)!4&.-B4!&(0%&'%, !
='%/!4<81%,0%)>!!?('%4.6%!4(.24!./-2<)%!-2 3!4.2&;!4 5/)3!-253;!4.2&3!-253;!-253!5/)!
(,05/.-!-253>!
!
:;7>-6-.6$?-@5;.9$
?5+582%!(*!.)%/&.*3./0!%9.4&./0!5/)!+,%) -&582%!'5:5,)4!./!&'%!4<,,(</)./04;!(,!
=(,B./0!-(/).&.(/4!='.-'!5,%!</45/.&5,3;!'5:5,)(<4;!(,!)5/0%,(<4!&(!%1+2(3%%4;!5/)!
='(!'54!5<&'(,.:5&.(/!&(!&5B%!+,(1 +&!-(,,%-&.6%!1%54<,%4!&(!%2.1 ./5&%!&'%1>!!$<4&!
8%!%9+%,.%/-%)!5/)!B/(=2%)0%582%!./!CDEF!%9-565&.(/!4&5/)5,)4>!
!
:;.A1.-B$+>C/-9!
F!-(/*./%)!4+5-%!.4!5/3!4+5-%!' 6./0!2.1 &%)!1 %5/4!(*!%0,%44;!/(&!/(,1 223!
%1+2(3%%!(--<+.%);!=' .-'!-(<2)!8 %!4<8G%-&!&(!5--<1 <25&.(/!(*!&(9.-!( ,!*2511582%!
-(/&51./5/&4!(,!'54!5/!(930%/!)%*.-.%/&!5& 1(4+'%,%>!!?(/*./%)!4+5-%4!./-2<)%;!8<&!
5,%!/(&!2.1.&%)!&(;!4&(,50%!&5/B4;!+,(-%44!6%44%24;!8./4;! 8(.2%,4;!6%/&.25&.(/!(,!%9'5<4&!
)<-&4;!4%=%,4;!</)%,0 ,(</)!<&.2.&3!65<2&4;! <//%24;!+.+%2./ %4!5/)!(+%/!&(+!4+5-%4!
1(,%!&'5/!*(<,!@HA!*%%&!./!)%+&'!4<-'!54!%9-565&.(/4;!!+.&4;!&<84;!65<2&4!5/)!6%44%24>!
!
&D/C<C61;.9!
F/3!15/715)%!-<&;!-56.&3;!&,%/-';!(,!)%+,%44.(/!./!5/!%5,&' !4<,*5-%!*(,1%)!83!%5,&'!
,%1(652>!
!
'155E@-B9!
F!4(.2!1 5&%,.52!&'5&!'54!5!&%/)%/-3!&(!8,%5B !52(/0!)%*./.&%!+25/%4!(,! 5-&<,%!=.&'!
2.&&2%!,%4.4&5/-%;!(,!5!15&%,.52!&'5&!%9'.8.&4!(+%/!-,5-B4;!4<-'!54! &%/4.(/!-,5-B4!./!5/!
%9+(4%)!4<,*5-%>!
!
F@C.E=C@9!
I,56%2;!45/)!(,!4.2&!@-(5,4%!0,5./%)!4(.2A!=.&'!2.&&2%!(,!/(!-253 !-(/&%/&>!!I,5/<25 ,!4(.2!
'54!/(!-('%4.6%!4&,%/0&'>!!D(1 !1(.4&!0,5/ 25,!4(.24!%9 '.8.&! +5,%/&!-('%4.(/>! !
I,5/<25,!4(.2!-5//(&!8%!1(2)%)!='%/!1(.4&!5/)!-,<182%4!%54.23!='%/!),3>!
!
$
$
$



! ! J.BARWICK!!!!

! !!! "#"
!

!"#$%$&'(#)*$+,'
$%&!&'!(&')!*+,-+./-+0)12!*+33)').-!,&+1!&' '&/4!-25),!6''6.7)*!+.!162)',8!!9 ,!&'!
%)64).)*!516.),!+.!'&/4!&'!,:61)!6')!/&.,+*)')*!162)')*8!
!
!
!
!
!

!

$6;1)!<=">!!?6@+(A(!B11&%6;1)!91&5),!
!

!
'
'

(-.!'-/'/-01'2345'

'
678.696'7!!-:7;!5'(!-45('<=,>?'

@-/'5807>72.-A'!5(('2=7A'BC'@2'D554'<E?'
!
9$B<CD!EFGH!

!
IDE$JGBC!!!!!K!L#!&!M!

!
$NOD!B!!!KPM!

!
QRS!>!"!!!!!!!!!!!!!!K!TQ!&!M!

!
$NOD!<!

!
"!>!"!!!!!!!!!!!!!!!!!K!ST!&!M!

!
$NOD!G! "!"RP!>!"!!!!!!!!!!!K!QS!&!M!

!
UF$D9>!

"8 UA(;)',!,:&%.!+.!56').-:),),!.)@-!-& ( 6@+(A(!611&%6;1)!,1&5),!6')!6.71),!
)@5'),,)*!+.!*)7')),!3'&(!-:)!:&'+V&.-618!!B.71),!:60)!;)).!'&A.*)*!&338!

P8 B!,:&'-!=-)'( !( 6@+(A(!611&%6 ;1)!,1&5)!&3!"RPW>"I!KX &M!+,!6 11&%)*!+.!
)@/606-+&.,!+.!$25)!B!,&+1!-:6-!6')!"P!3))- !KQ8XY!(M!&'!1),,!+.!*)5-:8!!9:&'-=-)'( !
(6@+(A(!6 11&%6;1)!,1&5),!3'&(!)@/606-+&., !7')6-)'!-:6.!"P!3))-!KQ8XY!( !+.!
*)5-:!,:611!;)!QRSW!>!"I!KTQ!&M8!

Q8 91&5+.7!&'!;)./:+.7!3&'!)@/606- +&.,!7')6-)'!-:6. !P#!3))- !*))5!,:611!;)!*),+7.)*!
;2!6!')7+,-)')*!5'&3),,+&.61!).7+.))'8!

!
!
!
!
!
!
!
!
! !



! ! J.BARWICK!!!!

! !!! "#$
!

!"#$% &'(%)'*+)&,%-%.+)/,! !



! ! J.BARWICK!!!!

! !!! "#$
!

!
!

!"#$%&'()*
+,-./0-0/12*3/0*0240*526758*

*
%&'()*++!,-&+.!////////////////////////////////////////////////////!

%&'()*++!,0&1+2!34-56!7!89:965!;;<=.!///////////////////////////////////!

>2-8+.!//////////////////////////! 4)?-(.!/////////////!

@)A62-?6)2.!//////////////////////////////////////////////////////////!

B-5!+&'()*++!1++A!&+89?-((*!+C-(0-6+8!-A8!?(+-2+8!1*!D4B@DE!!!/////!F+5!!!//////!,)!
B-5!+&'()*++!2+?+9C+8!2+5'92-6)2!5-G+6*H!05-:+!-A8!(9&96-69)A!62-9A9A:E!!/////!F+5!/////,)!
>*'+!)G!2+5'92-6)2!05+8.!B-(GIG-?+/////!!!J0((IG-?+!//////!K6L+2!//////////////////////!
M+5'92-6)2!&-A0G-?602+2.!,)26L/////!!!N;O!//////!!!$N!//////!!K6L+2!/////////////////!
;9P+!9550+8.!!;&-((!/////!!N+890&!//////!!4-2:+!//////!!!K6L+2!/////////!
>*'+!)G!G96!6+56!05+8.!Q962+R!/////!;-??L-29A!//////!S2296-A6!J0&+!//////!K6L+2!//////////!
>+56!M+50(65.!

OT J-?9-(!B-92!O55+55&+A6.!
-T U)+5!+&'()*++!L-C+!G-?9-(!L-92!:2)V6L!31+-28H!&056-?L+H!598+102A5H!56011(+H!+6?T=!

6L-6!V9((!9A6+2G+2+!V96L!&-5W!5+-(E!!///!F+5!3-06)&-69?!G-9(02+=!///!,)!3'2)?++8=!
QT!;+A5969C96*!>+56.!!!!D-55+8!////!!J-9(+8////!;X0++P+5.!!///"#!!////!Y#!/////!$#!
@T!J96!>+56!

"T!,)2&-(!12+-6L9A:! ! D-55+8!//////!! J-9(+8!//////!
YT!U++'!12+-6L9A:! ! D-55+8!//////!! J-9(+8!//////!
$T!B+-8!602A9A:! ! D-55+8!//////!! J-9(+8!//////!
7T!B+-8!N)C9A:! ! D-55+8!//////!! J-9(+8!//////!
ZT!>-(W9A:! !!D-55+8! //////!!J-9(+8! //////!
[T!Q+A89A:\N)C9A:! ! D-55+8!//////!! J-9(+8!//////!
]T!,)2&-(!12+-6L9A:! ! D-55+8!//////!! J-9(+8!//////!
!!!!J9A-(!M+50(65.! ! D-55+8!//////!! J-9(+8!//////!

%R'92-69)A!U-6+.!///////////////!

/////////////////////////////!! /////////////////////////////!
>+56!O8&9A9562-6)2!;9:A-602+\U-6+! !!%& '()*++!;9:A-602+\U-6+!
,)6+.!>L95!8)?0&+A6!'2)C98+5!2+?)289A:!)G!G96!6+56!2+50(65!)G!A-&+8!501^+?6!0A8+2!?)A62)((+8!?)A8969)A5!-5!
+56-1(95L+8!1*!K;BO!'2)6)?)(!Y_@JM"_"#T"$7T!>+56!-8&9A9562-6)2!?-AA)6!:0-2-A6++!6+56!2+50(65!-2+!2+'2)80?91(+!
0A8+2!-A*!)6L+2!?)A8969)A!)6L+2!6L-A!6+569A:!?)A8969)A5!

!

!

!
!
!
!



! ! J.BARWICK!!!!

! !!! "#$
!

%&'()*+,-!
./012344!5+6,+01+7()3!8,9+27!!

!
:(/4;!<<<<<<<<<<<<<<<<<<<<<<<<<<<<! =)2>4,9;!<<<<<<<<<<<<<<<<<<<<<<!
!
?)(@4;!<<<<<<<<<<<<<<<<<<<<<<<! ! 5(94;!<<<<<<<<<<<<<<<<!
!
./01234);!<<<<<<<<<<<<<<<<<<<<! ! A2)4/(7;!<<<<<<<<<<<<<<<<<<<<<!
!
BCC4764DE4(627!F.G01(+7!H412*I!J64!H(,-!2C!C2)/!2)!640()(94!6K449!+C!744@4@L!
!
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!

?304!2C!5+6,+01+7()3!8,9+27!?(-47;!
"&!B)(1!M()7+7N!<<<<<<<<! O&!M)+9947!M()7+7N!<<<<<<<<<<!
P&!QJ60476+27!<<<<<<<<<<! $&!5+6,K()N4!<<<<<<<<<<!
!
R!K(S4!@+6,J664@!9K4!(H2S4!,+94@!@+6,+01+7()3!(,9+27!*+9K!9K4!(H2S4!7(/4@!4/012344I!
4CC4,9+S4!9K+6!@(94;!
!
<<<<<<<<<<<<<<<<<<<<!! !<<<<<<<<<<<<<<<<<!
QJ04)S+62)! !!!!!5(94!
<<<<<<<<<<<<<<<<<<<<<<<! !!<<<<<<<<<<<<<<<<<<<<!
./012344! ! ! ! ! ! 5(94!
<<<<<<<<<<<<<<<<<<<<<<<! !!<<<<<<<<<<<<<<<<<<<<!
QJ04)+7947@479! !!!!5(94!
!
T2//4796;<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!

!
!
!
!
!
!
!
!
!
R764)9!U!%&'()*+,-!5(+13!Q(C493!E402)9!



!""#$%&' (

)*++,$&-. !&/ 0*$&-*/&$1 234$



 

!"##$%&'( )&* #"%&'"*&%+ ,-)%

.$#/0 1)%&')'&"% 1&'/

1&'/ %"2 345563

+)*7/% !&'( ,)*8

%)11)$ !"$%'(9 %/: ("*8



 

 
INSTRUMENTATION 
 
Testing Mechanics Corporation will use the following instruments or equivalents for this project: 

 
 TSI Dusttrak™  Aerosol Monitor Model 8520. 

 
 MiniRAE 3000 Portable VOC Monitor (Model number PGM-7320) 

 
SPECIFIC SAMPLING PARAMETERS 
 
PARTICULATE DUST MONITORING 
 
Particulate monitoring will be performed using real-time particulate monitors with the following performance 
standards: 
 

1. Particulate matter size in the range of 0-10 microns diameter 
2. Objects to be measured: Dust, Mists, Aerosols 
3. Measurement Ranges: 0.001 to 400 mg/M3 
4. Precision (2-sigma) at constant temperature: 

+/-10 µg/ M3 for one second averaging; +/-1.5 µg/ M3 for sixty second averaging  
5. Accuracy: 

+/- 5% of reading +/- precision (Referred to gravimetric calibration with SAE fine test dust 
(mmd= 2 to 3 µg, g= 2.5, as aerosolized) 

6. Resolution: 0.1% of reading or 1 µg/ M3, whichever is larger 
7. Particle Size Range of Maximum Response: 0.1 - 10 µ 
8. Total Number of Data Points in Memory: 10,000  
9. Run Summary: 

Overall average, maximum concentrations, time/date of maximum, total number of logged points, start 
time/date, total elapsed time (run duration), STEL concentration and time/date occurrence, averaging 
(logging) period, calibration factor, and tag number. 
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SPECIFIC SAMPLING PARAMETERS - CONTINUED 
 
PARTICULATE DUST MONITORING - CONTINUED 

 
10. Alarm Averaging Time: 15 minute Averages 

 
Two (2) monitoring devices shall be utilized for this project. 
 
Particulate levels will be monitored and integrated over a period of 15 minutes.  At the beginning of each shift, 
the air will be monitored for 15 minutes upwind of the work site to establish the background level for the day.  
Upon conclusion of this sampling, one instrument shall be placed upwind of the work area, and one shall be 
placed downwind of the work area.  Samples will be collected continuously, during the normal work hours 
when activities are occurring on site.  The instruments shall be monitored throughout the shift, and actions will 
be taken as indicated in the "Action Levels and responses" section of this sampling plan. 
 
TOTAL VOC MONITORING 
 
The sampling will be performed using a MiniRAE 3000 Portable VOC Monitor or equivalent. 
 
The MiniRAE 3000 Portable VOC Monitor is a compact monitor designed as a broadband VOC gas monitor 
and datalogger for work in hazardous environments. It monitors VOC's using a Photo-lonization Detector (P1D) 
with a gas discharge lamp. 
 
The MiniRAE 3000 monitor uses a newly developed electrodeless discharge UV lamp as the high-energy 
photon source for the PID. As organic vapors pass by the lamp, they are photo-ionized and the ejected electrons 
are detected as a current. The PID sensor with a standard 10.6 eV lamp detects a broad range of organic vapors. 
In principle, any compound with an ionization energy lower than that of the lamp photons can be measured. 
 
The PID sensor for the MiniRAE 3000 monitor is constructed as a small cavity in front of the UV lamp. A 
diaphragm pump draws the gas sample into the sensor and then pumps it out through the side of the instrument. 
 
A single chip microcomputer is used to control the operation of the alarm buzzer, LED, pump and light sensor. 
It measures the sensor readings and calculates the gas concentrations based on calibration to known standard 
gases. The data are stored in non-volatile memory so that they can be sent to a PC for record keeping. RS-232 
transceivers provide a serial interface between the monitor and the serial port of a PC. An LCD display 
consisting of a single row of eight alpha/numeric characters is used to display the readings.  
 
Three (3) monitoring devices shall be utilized for this project.  One instrument will be placed upwind of the 
work area, one will be placed downwind of the work area, and one will be placed inside the work area in the 
area of activity. 
 
Total VOC's shall be monitored by the instrument and integrated over a period of one (1) minute.  The 
instruments shall be monitored throughout the shift, and actions will be taken as indicated in the "Action Levels 
and responses" section of this sampling plan. 



 

 
ACTION LEVELS AND RESPONSES 
 
The following action levels for particulates will be established for the work area and the perimeter monitoring 
of particulates. If the following levels are attained at the perimeter of the exclusion zone, then work will cease 
until engineering controls bring levels down to acceptable limits. 
 

PARAMETER ACTION LEVEL ACTION 

Total Particulates Alarm Level - 100 µg/m3 Warn supervisor and 
investigate possible causes. 

Total Particulates 2.5 times background and/or greater than 150 
µg/m3 Work ceases until mitigated 

Visible Dust Visible dust as determined by the Engineer Work ceases until mitigated 
 
The following action levels shall be used as minimum action levels for organic vapors and odors: 
 

PARAMETER ACTION LEVEL ACTION 
Total Organic 
Vapors Alarm Level - 3.7 ppm Warn supervisor and 

investigate possible causes. 
Total Organic 
Vapors 

5 ppm at the work zone Workers wear respirators 
25 ppm at the work zone Work ceases until mitigated 

Odors Noticeable odors outside the exclusion zone as 
determined by the Engineer Work ceases until mitigated 
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1.0 Scope 
 
The Groundwater Monitoring Plan (GMP) is a component of the Site Management Plan (SMP) for the Fumex 
Sanitation Site (the “Site”) as required by the March 2001 Record of Decision (ROD).  As detailed in the SMP, 
the purpose of this groundwater monitoring program is to monitor the effectiveness of the remedial actions 
completed at the Site and to demonstrate that groundwater at the Site has not been negatively impacted as a 
result of remedial construction activities.  
 
The original GMP which was included with the March 2012 SMP (which was last revised by the NYSDEC in 
June 2014) required, among other things, low-flow sampling methods and the collection of groundwater 
samples for the analysis of pesticides, volatile organic compounds (VOCs), semi-VOCs, metals and cyanide at 
14 monitoring wells.  On August 8, 2014, the New York State Department of Environmental Conservation 
(NYSDEC or the “Department”) approved several deviations to the original SMP/GMP based on the 
information provided in the Periodic Review Report Addendum, dated May 30, 2014 prepared by Groundwater 
& Environmental Services, Inc (GES) and the Consent Order dated August 4, 2014 by and between the Site 
Owner and the NYSDEC.   
 
Specifically, the primary deviation to the original GMP is that groundwater sampling shall be conducted at 
the expense of the Site Owner for up to five (5) sampling events occurring annually or at such longer time 
period as the Department may determine at 10 of the 14 existing monitoring wells for analysis of pesticides 
only with an option for the Site Owner’s consultant to perform groundwater sampling via passive methods  
(i.e., no purge methods) via Snap Samplers®.    
 
This revised GMP has been prepared to incorporate all of the NYSDEC-approved deviations to the original 
GMP contained in the Consent Order and as approved on August 8, 2014, and to ensure that the GMP 
requirements are consistent with the requirements in the SMP.   
 
The first sampling event using the revised groundwater monitoring protocols as detailed in the revised GMP 
is scheduled for Fall 2014.   
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2.0 Sampling Program 
 
2.1 Monitoring Well Network 
 
A summary of the monitoring well network is presented in the table below. 
 

Well ID Shallow/Deep Location 

MW-1 Shallow On-site 
MW-2 Shallow On-site 
MW-3 Shallow On-site 
MW-4 Shallow On-site 
MW-5 Shallow On-site 
MW-6 Deep On-site 
MW-7S Shallow Downgradient, on Broadway 
MW-7D Deep Downgradient, on Broadway 
MW-10R Shallow Downgradient, on Park Ave 
MW-11R Shallow Downgradient, on Park Ave 

Note: Monitoring wells MW9S, MW-9D, MW-8S, and MW-8D have been removed from the 
sampling well network as approved by the NYSDEC.  

 
The next round of groundwater sampling for the above-referenced well network is for Fall 2014. 

 
2.2  Monitoring Well Inspection 
 
Inspection of the monitoring wells during the sampling events will focus on the following areas: 
 
• Concrete surface seal; 
• Protective outer casing and lid; 
• Locks and locking well caps; and 
• Excessive silt in the well. 

 
The integrity of the concrete surface seal will be visually assessed at each well location, and any loss of 
integrity, such as cracks, will be noted. At each well, the protective outer casing and lid will be checked for 
damage. Any pooling of water or evidence of pooling of water adjacent to the protective outer casing will be 
noted. The wells will be checked to verify that they are locked and the integrity of the locking cap will be 
assessed. Any cracks in the locking caps or broken or missing locking caps will be noted.  
 
Excessive silt collected in the bottom of a well may affect the ability to collect a representative groundwater 
sample. Each sampling event will include an evaluation of the amount of silt collected in the bottom of the 
wells from which groundwater samples are collected. Measurements of the depth to silt will be taken after the 
sample collection process at each monitoring well. 
 
Monitoring wells will be considered excessively silted if the depth of the silt in the well equals or exceeds ten 
percent of the screened length. For example, a well that contains one foot of silt and a well screen ten feet in 
length would be calculated to have exactly ten percent silt in the well and would require redevelopment.  The 
well will be redeveloped using a submersible pump, or other sufficient means, to remove as much silt as 
possible upon approval by the Site Owner or the NYSDEC.  Redevelopment of the well will be conducted after 
all required samples have been collected for the monitoring period. 
Any problems noted during the inspection of the monitoring well system will be noted in the field notebook 
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and be reported immediately to the Site Owner and the NYSDEC project manager. Repairs will be made as 
soon as possible and no later than 45 calendar days from when a problem is reported. This maintenance 
schedule will not allow a detected problem to exist for more than one inspection. The data and nature of any 
repairs will be recorded in the project field notebook. 
 
2.3  Water Level Monitoring 
 
Following the completion of the well inspection and prior to collecting groundwater samples, water levels will 
be obtained from each monitoring well using a hand held electronic water level indicator. The indicator 
probe will be gradually lowered into the well until the point at which the indicator light or audible alarm 
indicates that the probe has reached water. The water level will then be obtained by measuring the depth 
from this point to the top of the well's inner casing or surveyed reference mark. The water level measurement 
will be to the nearest 0.01 foot and recorded in the field logbook.  
 
The depth to the bottom (DTB) of the well will not be collected at this time to avoid disturbing any sediment 
that may have accumulated on the bottom of the well.  Should this information be necessary, well 
construction logs or previous measurements can be used.  Otherwise DTB information will be collected after 
the sample is collected at each monitoring well.  
 
2.4 Monitoring Well Sampling  
 
Since the onset of post-remediation groundwater monitoring in July 2011, the groundwater sampling was 
conducted using low-flow sampling methods.  The low-flow sampling methods require purging groundwater 
via a downhole pump and measuring in-situ field measurements including pH, conductivity, temperature, 
dissolved oxygen and turbidity to ensure a representative sample of the aquifer is being collected.  On August 
8, 2014, the NYSDEC approved future sampling events (first event is planned for Fall 2014) to be conducted 
via passive methods (i.e., no purge methods) using Snap Samplers®.  
 
The Snap Sampler® is a device that allows for the collection of groundwater samples which are in dynamic 
equilibrium with the aquifer through a simple, no purge/passive technique (ProHydro, Inc).  In other words, 
the Snap Sampler® eliminates the need for purging groundwater and evaluating in-situ field measurements by 
taking advantage of “naturally purged” wells by capturing a whole water sample after a period of sampler 
deployment in the well.  Details of the sampling protocols via the use of Snap Samplers® are provided under 
Section 3.6.     
 
If for some reason the Snap Sampler® methods cannot be employed due to well construction or broken 
equipment, the original sampling protocols using low-flow methods via a submersible or bladder pump shall 
be used.  Details of low-flow sampling methods are provided under Section 3.6. 
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3.0 Quality Assurance Project Plan 
 
3.1  Project Identification 
 
Project Name: Fumex Sanitation Site, Groundwater Monitoring Program 
Project Requested By: New York State Department of Environmental Conservation 
Project Manager: To Be Determined (Insert company name) 
Quality Assurance Officer: To Be Determined (Insert company name)  
Field Operations Manager: To Be Determined  

 
3.2  Objective and Scope 
 
The groundwater monitoring program is intended to monitor the remedial activities at the Fumex Sanitation 
Site and will continue by the Site Owner and/or the NYSDEC until the remedial action objectives for the 
project are met and the Site is closed out. The purpose of the GMP is to describe the measures for monitoring 
and documenting the effectiveness of the remedial action in achieving Site RAOs, both short‐term and long‐
term. The purpose of this Quality Assurance Project Plan (QAPP) is to develop and describe a detailed sample 
collection and analytical procedures that will ensure high quality, valid data for use in the groundwater 
monitoring program. 

 
3.3  Data Usage 
 
Data generated from the groundwater monitoring program will be used to evaluate the performance and 
effectiveness of the remedial action to ensure that the remedy meets the remedial action objectives for the 
Site. 
 
3.4  Analytical Methods 
 
Environmental sample analysis conducted at the Site as part of the groundwater monitoring program will be 
performed in accordance with the NYSDEC Analytical Services Protocol (ASP).  The groundwater samples 
will be submitted for analysis of target compound list (TCL) Pesticides via Environmental Protection Agency 
(EPA) Method 8081A/8081B.    Groundwater monitoring for VOCs, semi-VOCs, metals and cyanide are no 
longer required as approved by the NYSDEC.  
 
3.5  Data Quality Requirements and Assessments 
 
Data quality requirements and assessments are provided in the NYSDEC ASP, which includes the contract-
required detection limits for each analyte and sample matrix. The quantification limits, estimated accuracy, 
accuracy protocol, estimated precision and precision protocol are determined by the laboratory and will be 
in conformance with the requirements of the NYSDEC ASP, where applicable.  Specific details on the 
method detection limits (MDL) and reporting limits (RL) for pesticides are detailed in the below table which 
have been approved by the NYSDEC for the Site. 
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Analyte Description 

Chemical Abstract  

Service Number RL - Limit MDL - Limit Units 

Aldrin 309-00-2 0.05 0.01 ug/L 
alpha-BHC 319-84-6 0.05 0.01 ug/L 
alpha-Chlordane 5103-71-9 0.05 0.008 ug/L 
beta-BHC 319-85-7 0.05 0.011 ug/L 
delta-BHC 319-86-8 0.05 0.009 ug/L 
gamma-BHC (Lindane) 58-89-9 0.05 0.012 ug/L 
Chlordane 57-74-9 0.5 0.333 ug/L 
4,4'-DDD 72-54-8 0.05 0.011 ug/L 
4,4'-DDE 72-55-9 0.05 0.009 ug/L 
4,4'-DDT 50-29-3 0.05 0.01 ug/L 
Dieldrin 60-57-1 0.05 0.005 ug/L 
Endosulfan I 959-98-8 0.05 0.009 ug/L 
Endosulfan II 33213-65-9 0.05 0.01 ug/L 
Endosulfan sulfate 1031-07-8 0.05 0.016 ug/L 
Endrin 72-20-8 0.05 0.01 ug/L 
Endrin aldehyde 7421-93-4 0.05 0.009 ug/L 
Endrin ketone 53494-70-5 0.05 0.011 ug/L 
gamma-Chlordane 5103-74-2 0.05 0.009 ug/L 
Heptachlor 76-44-8 0.05 0.01 ug/L 
Heptachlor epoxide 1024-57-3 0.05 0.01 ug/L 
Methoxychlor 72-43-5 0.05 0.013 ug/L 
Toxaphene 8001-35-2 0.5 0.199 ug/L 

Note: ug/L = micrograms per liter. The method detection limits and reporting limits cited 
above have been approved by the NYSDEC for all previous sampling events.  

 
The laboratory methods of analysis will be in accordance with the NYSDEC ASP. Specific analytical 
procedures and laboratory QA/QC descriptions are not included in this QAPP, but will be available upon 
request from the laboratory selected to perform the analysis. The laboratory will be New York 
Department of Health (NYSDOH) Environmental Laboratory Approved Program (ELAP) certified for 
organic and inorganic analyses and also NYSDOH Contract Laboratory Protocol (CLP) certified. 
 
In addition to meeting the requirements provided in the NYSDEC ASP, the data must also be useful in 
evaluating the effectiveness of the remedial action. Data obtained during the groundwater monitoring 
program will be compared to Standards, Criteria, and Guidance values (SCGs) identified in the remedial 
action objectives. The SCG to be used for groundwater is the NYSDEC Division of Water ‐ Technical and 
Guidance Series (TOGS) (1.1.1) – Ambient Water Quality Standards and Guidance Values and Groundwater 
Effluent Limitations.  
 
3.5.1 Data Representativeness 
 
Representative samples will be collected as follows: 

• Groundwater (Monitoring Well) ‐ Samples will be obtained using passive methods via Snap 
Samplers®.  If Snap Sampler® methods cannot be employed, then groundwater samples will be 
collected using low-flow sampling methods.  Sampling procedures for both methods are detailed 
in Section 3.6. 
  
• Equipment Calibration ‐ Field equipment (e.g., multi-meter) will be calibrated daily before use 
according to the manufacturer's procedures. 
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3.5.2 Data Comparability 
 
All data will be presented in the units designated by the methods specified by a NYSDOH ELAP and CLP 
certified laboratory and the NYSDEC ASP. In addition, sample locations, collection procedures and 
analytical methods from earlier studies will be evaluated for comparability with current 
procedures/methods. 

 
3.5.3 Data Completeness 
 
The acceptability of 100% of the data is desired as a goal for the project. The acceptability of less than 
100% complete data, meeting all QA/QC protocols/standards, will be evaluated on a case‐by‐case basis. 
 
3.6  Detailed Sampling Procedures 
 
As detailed in Section 2.0, groundwater samples will be collected at 10 of the 14 existing monitoring wells 
related to the Site.  The location of each monitoring well to be sampled is described in Section 2.0.  A map 
depicting the approximate location of each monitoring well is also provided in the figures attached with 
the SMP.  Details of the sampling collection procedures and handling are provided in the below sections. 

 
3.6.1 Sample Collection Procedure via Snap Samplers Methods 

 
The Snap Sampler® is intended to be a dedicated, in-well groundwater sampling tool that is deployed at 
the desired position in the screened interval.  The Snap Sampler® bottles seal under the water surface by 
simply pulling the mechanical trigger line, pushing the electric trigger button, or pressuring up the 
pneumatic trigger system. The trigger releases "Snap Caps" that seal the double-ended bottles. The end 
caps are comprised of Teflon and are specially designed to seal the water sample within the bottles with 
no headspace vapor. Once the sample is retrieved from the well, the bottles are prepared with standard 
septa screw caps and labeled for laboratory submittal (ProHydro, Inc).   
 
Below are specific sample collection procedures for this passive sampling method: 

a )  Prior to the first sampling event, the Snap Sampler® will be installed at each well to be 
sampled as detailed in Section 2.0.  In order to achieve dynamic equilibrium and retain a 
representative sample of the aquifer, it is recommended that the sampling be conducted 
two week after the initial setup.  Standard operating procedures for installing the Snap 
Samplers® is provided as Attachment 1. 
 

b )  Prior to collecting a sample, the depth to water (DTW) will be measured using an 
electronic water level device and will be recorded in the field logbook.  The depth to the 
bottom (DTB) of the well will not be collected to avoid disturbing the Snap Sampler® and 
any sediment that may have accumulated at the bottom of the well.    

 
c )  Upon measuring and recording the DTW, a sample shall be collected using the trigger 

lines.  The standard operating procedures for the Snap Sampler® has been provided as 
Attachment 1 which details this process. 

 
d) Sample Collection: Analysis of pesticides require 250 ml of sample volume which must be 

containerized in an amber glass with Teflon-lined caps.   The amber glassware ensures that 
the sample is not degraded by sunlight. Currently, the Snap Sampler® collects samples in 
125ml semi-opaque plastic bottleware.  Therefore, the recovered sample water will have to 
be transferred to the laboratory supplied bottleware to ensure sample integrity.  While 
alternative sample collection protocols may be approved by the NYSDEC, the protocol for 
sample collection will require transferring the sample from the Snap Sample bottleware to 
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the laboratory-supplied bottleware (250 ml amber glass).  This transfer should be done out 
of the sunlight to minimize/eliminate photodegradation of pesticides.  Upon sample 
collection, Teflon-lined caps will be used to seal the sample. 

 
e) Upon completion of sampling, sample identification, preservation, handling and shipment 

requirements will be followed as detailed under Section 3.6.3 and 3.6.4. 
 
f) Prior to reinstalling the Snap Sampler® at each well, the well depth to bottom (DTB) will be 

collected after the sample is collected and will be recorded in the field book.  This data will 
be useful in evaluating silt accumulation and assess if any well will need to be developed (see 
Section 2.2).  

 
g) Prior to reinstalling the Snap Sampler® at each well, the well depth to bottom (DTB) will be 

collected after the sample is collected and will be recorded in the field book.  This data will 
be useful in evaluating silt accumulation and assess if any well will need to be developed (see 
Section 2.2) 

 
h )  After collecting the DTB at each well, the condition of the Snap Sampler® will be inspected.  

If in good condition, the Snap Sampler® with new bottleware (or existing bottleware if in 
good condition) will be installed at each well for the future sampling event.  Standard 
operating procedures for reinstalling the Snap Sampler® is provided as Attachment 1. 

 
 

3.6.2 Sample Collection Procedure via Low Flow Methods 
 
If Snap Sampler® methods cannot be employed at any monitoring well for some reason, low-flow 
methods will be necessary to retain a sample.  Alternative methods to low-flow sampling methods may be 
approved by the NYSDEC, however. 
 
The low flow purge and sample method consists of using a submersible or bladder pump to purge the 
well at a very low flow rate (0.5 to 1.5 liter/minute is the standard flow rate).  The pump intake is set 
approximately in the middle of the well screen, with a stagnant water column over the top of the pump.  
The well is purged at the low rate until the field parameters (temperature, pH, specific conductivity, 
turbidity, dissolved oxygen, and oxidation reduction potential) have stabilized in the flow-through-cell.  
The sample is then collected directly from the flow-through cell discharge point.  Details of the sampling 
collection methods are provided below:  
 

a) The bladder/submersible pump will be lowered slowly to a desired sampling depth.  
 

b) A multi-meter (e.g., Horiba, Yellow Spring Instrument [YSI], etc) will be setup so that purged 
groundwater passes through the flow-through cell. Any generated waste will be containerized in a 
55-gallon drum for future off-Site disposal.  

  
c) The low-flow pump will be operated so that the least amount groundwater is purged (pumping 

rate should be anywhere from 0.5 to 1.5 liter/minute).  Depth to water (DTW) will be periodically 
monitored to ensure drawdown in the monitor well is limited (less than 0.25 feet). 

 
d) During purging, field parameters (temperature, pH, specific conductivity, turbidity, dissolved 

oxygen, and oxidation reduction potential) will be monitored approximately every 3 to 5 minutes. 
Monitoring will be continued until the water level stabilizes and field parameters have stabilized 
to within 10 percent (plus or minus 5 percent) over a minimum of three readings.  Turbidity and 
dissolved oxygen are typically the last parameters to stabilize.  
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Note: once turbidity readings get below 10 NTUs, then the stabilization range can be amended to 
20 percent (plus or minus 10 percent) over a minimum of three readings. Readings should be 
taken in a clean container (preferably a less beaker) and the monitoring instrument allowed to 
stabilize before collection of the next sample. The multi-meter takes the readings consecutively 
and therefore the process to record all the measurements may take longer than 5 minutes.  If so, 
measurements will be recorded as often as practicable. 
 

e) Once field parameters and water levels are stable, a sample will be collected.  Currently, the 
minimum volume requirement is 250 ml per well to analyze the sample for TCL Pesticides via 
EPA Method 8081.   The laboratory should supply amber glass bottleware to minimize/eliminate 
photodegradation of pesticides.   

 
f )  Upon completion of collecting the sample at each well, sample identification, preservation, 

handling, and shipment requirements will be followed as detailed under Section 3.6.3 and 3.6.4.  
 

g )  Well depth to bottom (DTB) will be collected after the sample is collected and will be recorded 
in the field book.  This data will be useful in evaluating silt accumulation and assess if any well 
will need to be developed (see Section 2.2). 
 

3.6.3 Sample Identification 
 
Each sample container will have a label of durable material affixed to it, which specifies the 
following sample information: 
 
• Sample location; 
• Sample type; 
• Sample identification number (including well designation); 
• Name(s) of sampler(s); 
• Date and time of sample collection; 
• Container number for that sample, if more than one container is used 
(e.g., #1 of 4); and 
• Laboratory analyte 
• Preservative 

 
Each sample collected will be designated by an alphanumeric code that will identify the type of sampling 
location, matrix sampled, and the specific sample designation (identifier). The sample identification for 
all samples will begin with the Site ID for the Site.  The following terminology shall be used for the 
groundwater sample identification:  SITE ID ‐ MONITORING WELL ID – DEPTH 

 
Trip blank samples will be designated as follows: SITE ID‐TB‐DATE 
 
3.6.4 Sample Preservation, Handling and Shipment 
 
All analytical samples will be placed in the appropriate sample containers as specified in the NYSDEC 
ASP. The holding time criteria for pesticides is 5 days for extraction and 40 days for analysis.      
 
Prior to packaging any sample for shipment, the sample containers will be checked for proper 
identification and compared to the field logbook for accuracy. The samples will then be wrapped with a 
cushioning material. Sample containers will be placed in a cooler with ice immediately after sample 
collection and maintained at 4°C throughout the duration of the sampling event and subsequent 
shipment to and storage at the analytical laboratory until analysis. 
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All necessary documentation required to accompany the sample during shipment will be placed in a 
sealed plastic bag and taped to the underside of the cooler lid. The cooler will then be sealed with 
packaging tape and custody seals will be placed in such a manner that any opening of the cooler prior to 
arrival at the laboratory can be detected. 
 
All samples will be shipped to ensure laboratory receipt within 48 hours of sample collection in 
accordance with NYSDEC requirements. The laboratory will be notified prior to the shipment of the 
samples. 
 
3.7  Decontamination Procedure for Sampling Equipment 
 
All field sampling equipment should be sterile and dedicated to a particular sampling point. In instances 
where this is not possible, a field decontamination procedure will be used to reduce the chances of cross‐
contamination between sample locations. As an additional measure of quality control, sampling activities 
will start in the area of the Site with the lowest contaminant concentrations and proceed to the area of 
highest contaminant concentrations. 
 
All non-disposable equipment will be decontaminated prior to initial use, prior to moving to a new 
sampling location and prior to leaving the Site. The first step will be an anionic detergent (e.g., Alconox®) 
and water wash to remove all visible particulate matter and residual oil and grease. This will be followed 
by a generous tap water rinse and a distilled and deionized water rinse to remove the detergent. 
 
Material and equipment that will be used within the monitoring well for the purpose of well development 
and purging will also be decontaminated. If a submersible pump needs to be used, the pump will be 
placed in a five‐gallon bucket containing an anionic detergent (A1conox®) and water solution. The outside 
of the pump will be washed with a stiff bristled brush. The wash solution will then be pumped through 
the pump. The pump will then be placed in five‐gallon bucket containing clean water. The water will be 
pumped through the pump. The pump and cable will be wiped down with deionized water and a paper 
towel. 
 
3.8  Laboratory Sample Custody Procedures 
 
A NYSDOH ELAP and CLP certified laboratory meeting the requirements for sample custody 
procedures including cleaning and handling sample containers and analytical equipment will be used. 
The laboratory's standard operating procedures will be available upon request. 
 
3.9  Field Management Documentation 
 
Proper management and documentation of field activities is essential to ensure that all necessary work 
is conducted in accordance with the GMP and in an efficient and high quality manner. Field 
management procedures include following proper chain of custody procedures to track a sample from 
collection through analysis, noting when and how samples are to be composited (if required), 
completing sample information record forms, chain of custody forms and maintaining a daily field 
logbook. Proper completion of these forms and the field log book are necessary to support the 
consequent actions that may result from the sample analysis. This documentation will support that the 
evidence was gathered and handled properly. Field forms (e.g., drum tracking logs, low-flow sampling 
log sheets, sampling screening tracking logs, synoptic water level measurements, etc) which can be used 
to facilitate the field documentation process is provided as Attachment 2.   
 
3.9.1 Field Logbook 
 
All pertinent information regarding the Site and sampling procedures must be documented in field 
logbooks. Field logbooks must be bound and should have consecutively numbered, water resistant pages. 
Notations should be made in logbook fashion, noting the time and date of all entries. Information 
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recorded in this notebook should include, but not be 
limited to, the following: 
 
The first page of the logbook contains the following information: 
 
• Project name and address; 
• Name, address and phone number of field contact. Daily entries 
are made for the following information: 
 
• Purpose of sampling; 
• Location of sampling point; 
• Number(s) and volume(s) of sample(s) taken; 
• Description of sampling point and sampling methodology; 
• Date and time of collection, arrival and departure; 
• Collector's sample identification number(s); 
• Sample distribution and method of storage and transportation; 
• References, such as sketches of the sampling Site or photographs of sample collection; 
• Field observations, including results of field analyses (e.g., pH, temperature, turbidity, etc.) 
• Signature of personnel responsible for completing the log entries. 
 
3.9.2 Sample Information Record 
 
At each sampling location, a sample information record form is filled out and maintained including, 
but not limited to, the following information: 
 
• Site name; 
• Sample crew; 
• Sample location; 
• Field sample identification number; 
• Date; 
• Time of sample collection; 
• Weather conditions; 
• Temperature; 
• Sample matrix; 
• Method of sample collection and any factor that may affect its quality adversely; 
• Well information (groundwater only); 
• Field test results; 
• Constituents sampled; and 
• Remarks (Sample Compositing Information). 

 
3.9.3 Chain of Custody 
 
The chain of custody is initiated at the laboratory with bottle preparation and shipment to the Site. The 
chain of custody remains with the sample at all times and bears the name of the person assuming 
responsibility for the samples. This person is tasked with ensuring secure and appropriate handling of 
the bottles and samples. When the form is complete, it should indicate that there were no lapses in 
sample accountability. 
 
A sample is considered to be in an individual's custody if any of the following conditions are met: 
• It is in the individual's physical possession; or 
• It is in the individual's view after being in his or her physical possession; or 
• It is secured by the individual so that no one can tamper with it; or 
• The individual puts it in a designated and identified secure area. 

Page 11 of 14 
 



Appendix E – Groundwater Monitoring Plan 
Fumex Sanitation No. 130041 

 
In general, chain of custody forms are provided by the laboratory contracted to perform the analytical 
services. At a minimum, the following information shall be provided on these forms: 
 
• Project name and address; 
• Project number; 
• Sample identification number; 
• Date; 
• Time; 
• Sample location; 
• Sample type; 
• Analysis requested; 
• Number of containers and volume taken; 
• Remarks; 
• Type of waste; 
• Sampler(s) name(s) and signature(s); and 
• Spaces for relinquished by/received by signature and date/time. 

 
The chain of custody form is filled out and signed by the person performing the sampling. 
The original of the form travels with the sample and is signed and dated each time 
the sample is relinquished to another party, until it reaches the laboratory or analysis is completed. The 
field sampler keeps one copy and a copy is retained for the project file. The sample container must also 
be labeled with an indelible marker with a minimum of the following information: 
• Sample number; 
• Analysis to be performed; 
• Date of collection; and 
• Compositing information. 

 
A copy of the completed form is returned by the laboratory with the analytical results. 
 
3.10 Calibration Procedures and Preventative Maintenance 
 
The following information regarding equipment will be maintained for the project: 

 
1. Equipment calibration and operating procedures which will include provisions for 

documentation of frequency, conditions, standards and records reflecting the calibration 
procedures, methods of usage and repair history of the measurement system.  Calibration of 
field equipment will be done daily at the sampling Site so that any background contamination 
can be taken into consideration and the instrument calibrated accordingly. 

2. Critical spare parts, necessary tools and manuals will be on hand to facilitate equipment 
maintenance and repair. 

 
Calibration procedures and preventive maintenance, in accordance with the NYSDEC ASP, for 
laboratory equipment is contained in the laboratory's standard operating procedures and is available 
upon request. 
 
3.11 Data Validation 
 
Summary documentation regarding data validation will be completed by the laboratory using 
NYSDEC forms and submitted with the data package. 

 

Page 12 of 14 
 



Appendix E – Groundwater Monitoring Plan 
Fumex Sanitation No. 130041 

Data validation will be performed in order to define and document analytical data quality in 
accordance with NYSDEC requirements that project data must be of known and acceptable quality. The 
validation processes will be conducted in conformance with the USEPA Contract Laboratory Program 
National Functional Organic Data Review and Inorganic Analyses while ensuring that the QC 
requirements for the NYSDEC ASP have been met. 
 
 Because the NYSDEC ASP is based on the USEPA CLP, the USEPA Functional Guidelines for Evaluating 
Organics and Inorganics Analyses for the CLP will assist in formulating standard operating procedures 
for the data validation process. The data validation process will ensure that all analytical requirements 
specific to this GMP, including the QA/QC are followed.  Procedures will address validation of routine 
analytical services results based on the NYSDEC TCL for standard sample matrices. 
 
The data validation process will provide an informed assessment of the laboratory's performance based 
upon contractual requirements and applicable analytical criteria. The report generated as a result of 
the data validation process will provide a base upon which the usefulness of the data can be evaluated 
by the end user of the analytical results. The overall level of effort and specific data validation 
procedure to be used will be equivalent to a "100% validation" of all analytical data in any given data 
package. 
 
During the review process, it will be determined whether the contractually required laboratory 
submittals for sample results are supported by sufficient back‐up data and QA/QC results to enable the 
reviewer to conclusively determine the quality of data. Each data package will be checked for 
completeness and technical adequacy of the data. Upon completion of the review, the reviewers will 
develop a QA/QC data validation report for each analytical data package. 
 
"Qualified" analytical results for anyone field sample are established and presented based on the results 
of specific QC samples and procedures associated with its sample analysis group or batch. Precision and 
accuracy criteria (i.e., QC acceptance limits) are used in determining the need for qualifying data. 
Where test data have been reduced by the laboratory, the method of reduction will be described in the 
report. Reduction of laboratory measurements and laboratory reporting of analytical parameters shall be 
verified in accordance with the procedures specified in the NYSDEC program documents for each 
analytical method (i.e., recreate laboratory calculations and data reporting in accordance with the 
method specific procedure). The standard operating guideline manuals and any special analytical 
methodology required are expected to specify documentation needs and technical criteria and will be 
taken into consideration in the validation process. Copies of the complete data package and the 
validation report, including the laboratory results data report sheets, with any qualifiers deemed 
appropriate by the data reviewer, and a supplementary field QC sample result summary statement, will 
be submitted to the NYSDEC. 
 
The following is a description of the two‐phased approach to data validation to be used in this project. 
The first phase is called checklisting and the second phase is the analytical quality review, with the 
former being a subset of the latter. 
 
• Checklisting ‐ The data package is checked for correct submission of the contract required 
deliverables, correct transcription from the raw data to the required deliverable summary forms and 
proper calculation of a number of parameters. 
 
• Analytical Quality Review ‐ The data package is closely examined to recreate the analytical process and 
verify that proper and acceptable analytical techniques have been performed. Additionally, overall data 
quality and laboratory performance is evaluated by applying the appropriate data quality criteria to the 
data to reflect conformance with the specified, accepted QA/QC standards and contractual 
requirements. 
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At the completion of the data validation, a Summary Data Validation/Usability Report will be prepared 
and submitted to the NYSDEC. 
 
3.12 Matrix Spikes/Matrix Spike Duplicates and Spiked Blanks 
 
Matrix spike samples and blanks are quality control procedures, consistent with NYSDEC ASP 
specifications, used by the laboratory as part of its internal QA/QC program. The matrix and matrix 
spike duplicates are aliquots of a designated sample (water or soil) which are spiked with known 
quantities of specified compounds. They are used to evaluate the matrix effect of the sample upon the 
analytical methodology as well as to determine the precision of the analytical method used. 
 
A matrix spike blank is an aliquot of analyte‐free water, prepared in the laboratory, and spiked with 
the same solution used to spike the MS and MSD. The Matrix Spike Blank (MSB) is subjected to the 
same analytical procedure as the MS/MSD and used to indicate the appropriateness of the spiking 
solution by calculating the spike compound recoveries. The procedure and frequency regarding the 
MS, MSD and MSB are defined in the NYSDEC ASP. Site specific MS and MSDs should be collected at 
a frequency of one per 20 samples or every 7 days (one for each sample delivery group), for each 
sample matrix collected (i.e., water, soil, etc.). The laboratory is required to analyze an MSB at the 
same frequency as the MS/MSD. 
 
3.13 Method Blanks 
 
A method blank is an aliquot of laboratory water or soil which is spiked with the same internal and 
surrogate compounds as the samples. Its purpose is to define and determine the level of laboratory 
background contamination. Frequency, procedure and maximum laboratory containment concentration 
limits are specified in the NYSDEC ASP as follows: 
 
The laboratory shall prepare and analyze one laboratory reagent blank (method blank) for each group of 
samples of a similar matrix (for water or soil samples), extracted by a similar method (separatory funnel, 
continuous liquid extraction or sonication) and a similar concentration 
level (for volatile and semivolatile soil samples only) for the following, whichever is most 
frequent: 
 
• Each case of field samples received; or 
• Each 20 samples in a case, including matrix spikes and reanalyses; or 
• Each 7 calendar day period during which field samples in a case were received (said period 
beginning with the receipt of the first sample in that sample delivery group); or 
• Whenever samples are extracted. 
 
Pesticide method blanks shall be carried through the entire analytical process from extraction to final 
GC/MS or GC/EC analysis, including all protocol performance/delivery requirements. 
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Standard Operating Procedure for the Snap Sampler®  
Passive Groundwater Sampling Method (March 2011) 

 
 
2011 UPDATE 
 
The 2011 update includes graphics and 
descriptions of three different Snap Sampler® 
trigger options plus new citations for US Army 
Corps of Engineers and peer-reviewed journal 
papers.  There are also highlighted sections 
which point out important aspects of the Snap 
Sampling approach.  This Standard Operating 
Procedure (SOP) should be used to familiarize 
the user with the application and protocol for 
use the Snap Sampler® passive groundwater 
monitoring system.  The laminated picture 
instruction cards contain step-by-step field 
instructions.  The Appendices, rather than the 
SOP itself, should be the primary field tool for 
Snap Sampler® operation.  The SOP is 
designed for overall understanding and 
rationale for passive groundwater sampling 
with the Snap Sampler®, and for regulatory 
submittal with Sampling and Analysis Plans.  
Should the user require information beyond 
that included in this SOP, additional 
information can be found on the Snap 
Sampler® website SnapSampler.com or by 
contacting your Snap Sampler representative.   
 

 

 
 
 
FORWARD 
 
This SOP was adapted from SOPs in USEPA’s 
groundwater guidance for RCRA and 
Superfund project managers (U.S. 
Environmental Protection Agency 2002).  
Portions of the applicable text are repeated 
here.  With this forward, the authors and 
USEPA are acknowledged in sincerest 
appreciation.  Edited and supplemental text is 
included to detail application information and 
procedures for use and deployment of the 
Snap Sampler® passive groundwater sampling 
device and method. 

 
INTRODUCTION 
 
The goal of groundwater sampling is to collect 
samples that are representative of in situ 
groundwater conditions and to minimize 
changes in groundwater chemistry during 
sample collection and handling.  Experience 
has shown that groundwater sample collection 
and handling procedures can be a source of 
variability in water quality concentrations due 
to differences in sampling personnel, sampling 
procedures, and equipment (U.S. 
Environmental Protection Agency 1995; 
McHugh et al. 2010; Parker and Britt, in 
review). 
 
Traditionally, the collection of representative 
water samples from wells is neither 
straightforward nor easily accomplished.  
Groundwater sample collection through 
pumping or bailing can be a source of 
variability through differences in sampling 
personnel and their individual sampling 
procedures, the equipment used, and ambient 
temporal variability in subsurface and 
environmental conditions.  Many site 
inspections and remedial investigations 
require the sampling at groundwater 
monitoring wells within a defined criterion of 
data confidence or data quality, which 
necessitates that the personnel collecting the 
samples are trained and aware of proper 
sample collection procedures.   
 
The purpose of this SOP is to provide a 
description of the Snap Sampler® passive 
groundwater sampling method.  The method 
and specialized equipment is designed to 
minimize the impact the sampling process on 
groundwater chemistry.  This is accomplished 
through deployment and passive re-
equilibration of the monitoring well to ambient 
groundwater flow and/or diffusive 
contaminant flux within the well/aquifer 
system.  The Snap Sampler® method 
eliminates well purging prior to sample 
collection. 
 
As a passive groundwater sampling device, 
the Snap Sampler® is a proven, cost-effective 
alternative to well purge and low-flow 
sampling (Parker et al. 2011; Britt et al. 
2010).  Historical and recent research shows 
that most if not virtually all well screen zones 
exhibit ambient flow-through under natural 



2 

groundwater gradients (Gillham 
1982; Pankow et al. 1985; 
Robin and Gillham 1987; Powell 
and Puls 1993; Puls and 
Barcelona 1996; Vroblesky et 
al. 2001a; ASTM 2002; ITRC 
2004, 2007).  The screen 
sections of these wells are 
“naturally purged” without 
pumping.  Ongoing research 
suggests that natural ambient 
flow can induce mixing within 
wells (Britt et al. 2011; Britt 
2005, 2007, 2008; Martin-
Hayden and Britt 2006; 
Vroblesky et al. 2006; Britt and 
Calabria 2008).  This mixing 
effect results in a flow-
weighted averaging effect in 
the well without purging.  
Though not all wells are 
thoroughly mixed, many wells 
show relatively narrow ranges 
of vertical concentrations when 
vertically profiled (Vroblesky et 
al. 2001b; Parsons 2003; Britt 
and Calabria 2008).  These 
studies and others indicate 
flow-weighted contaminant 
concentration averaging within 
wells may be common.  The 
Snap Sampler® takes 
advantage of “naturally 
purged” wells by capturing a 
whole water sample after a 
period of sampler deployment 
in the well. 
 
Wells in poor yielding 
formations with slow recharge 
during pumping have always 
been problematic for pumping 
methods.  Wells with short water column are 
also problematic for some of the same 
reasons.  Passive sampling of poorly yielding 
wells has been suggested as a better method 
than purging to dryness in VOC impacted 
wells (McAlary and Barker 1987; Puls and 
Powell 1993; Puls and Barcelona 1996).  The 
Snap Sampler® can be deployed in low yield 
and short water column wells to take 
advantage of the non-purge technology.   
 
The Snap Sampler® (Figure 1) passive 
groundwater sampling method limits sample 
collection variables by sealing the sample 

while it is still in the well, at the same position 
in the well during each sampling event.  
Where appropriate, the sample is maintained 
in the same sample container that is 
transmitted to the laboratory rather than 
pouring into sample bottles at the ground 
surface.  Using this approach, sampling 
personnel are essentially prevented from 
introducing error, variability, or bias during 
the sample collection process.  Sample 
collection is virtually the same for any 
collector because the sample is captured 
downhole the same way every event, without 
impact from user technique, and in many 
cases, not exposed to the ambient air from 
the well to the laboratory.  Recent research 
shows that variable reduction may improve 
long-term data trend analysis (Britt et al. 
2011; McHugh et al. 2010; Britt et al. 2010; 
Britt 2008). 
 
 
SCOPE AND APPLICATION 
 
This SOP should be used primarily for 
monitoring wells that have a screen or an 
open interval with a length of ten feet or less 
and can accept a downhole device of 1.8 
inches (46mm) in diameter.  Longer screen 
interval sampling may be conducted, but 
stratification testing may be warranted if 
previous information about aquifer and/or well 
contaminant stratification is not available.  
Vertical profiling requirements depend on site-
specific data quality objectives (DQO’s) and 
site-specific requirements (Vroblesky 2001a; 
ITRC 2004, 2007). 
 
Groundwater samples that are collected using 
this procedure are useable for the analyses of 
groundwater contaminants that may be found 
at Superfund and RCRA contamination sites, 
as well as sites with a variety of 
contamination types.  The analytes may be 
volatile organic compounds, semi-volatile 
organic compounds, pesticides, PCBs, metals, 
and other inorganic compounds, including 
perchlorate and other emerging contaminants 
such as explosive compounds, 1,4-dioxane, 
1,2,3-TCP, NDMA and others.   
 
For contaminant plume monitoring, the 
sampler should be placed within the screened 
interval of the well.  For consistency and 
comparability of results over time, the 
sampler should be placed in same location and 

Figure 1 
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depth for each subsequent sampling event.  
To accommodate this preference, dedicated 
sampling devices with dedicated trigger lines 
should be used whenever possible.  The Snap 
Sampler® should not be placed resting on the 
bottom well to avoid disturbing any sediment 
at the bottom of the well during deployment 
or when the sampler is triggered.   
 
The Snap Sampler® relies on natural flow-
through and/or diffusion of contaminants from 
the aquifer to the well (Powell and Puls 1993; 
ASTM 2002; ITRC 2004, 2007).  Well purging 
is not conducted before sampling, therefore, 
measurement of water-quality-indicator 
parameters is not a prerequisite to sample 
collection.  If parameters are required for 
certain monitoring programs independent of 
sampling method (e.g. for monitored natural 
attenuation assessment ), parameters can be 
collected by utilizing one of the deployed Snap 
Sampler® bottles or post-sampling by another 
method (e.g. a downhole probe).   
 
Samples collected for metals, semi-volatile 
organic compounds, pesticides, and other 
analytes may be impacted by sample 
turbidity.  They also may be subject to 
transport by colloidal flow in the natural 
groundwater regime (Kearl et al. 1992; Puls 
and Powell 1992).  Deployment and re-
equilibrium of the Snap Sampler® allows 
natural colloidal flow to be monitored within 
the well.  This is a distinct advantage over 
sampling methods such as the polyethylene 
diffusion bag (PDB), where colloidal particles 
are excluded from the sample; and an 
advantage over purge methods where colloids 
may be artificially mobilized (Britt et al. 
2010).  Field filtering is not required for 
samples collected with the Snap Sampler® but 
can be conducted if required by the site 
Sampling and Analysis Plan. 
 
Proper well construction, development, and 
maintenance are essential for any 
groundwater sampling procedure.  Prior to 
conducting field work, information on the 
construction of the well and well development 
should be obtained and that information 
factored into the site specific sampling 
procedure.  This SOP is not to be used where 
non-aqueous phase liquids (NAPL) (immiscible 
fluids) are present in the monitoring well. 
 
 

MATERIALS AND EQUIPMENT 
 
 Approved Field Sampling and Quality 

Assurance Project Plan. 
 
 Site Health and Safety Plan with 

specifications for personal protective 
equipment and air monitoring equipment. 

 
 Personal protective equipment in good 

working order as specified in the site 
Health and Safety Plan. 

 
 Air monitoring equipment in good working 

order as specified in the Site Health and 
Safety Plan. 

 
 Site access/permission documentation for 

site entry. 
 
 Well keys and map of well locations. 
 
 Tool box - All needed tools for all site 

equipment used. 
 
 Snap Samplers® - Dedicated samplers are 

recommended in most applications. 
 
 Snap Sampler® Trigger lines, – Dedicated 

trigger lines are recommended in most 
applications.  Trigger lines may be manual, 
with a mechanical wire connection from 
surface to sampler; electric, with a wireline 
from surface to sampler; or pneumatic, 
with an airline from surface to sampler. 

 
 Snap Sampler® Well Docking Station – 

Lockable well caps for Snap Sampler® -
deployed wells—includes a support ring to 
hang Snap Sampler equipment. 

 
 Sample bottles, sample preservation 

supplies, sample tags or labels, and chain-
of-custody forms.  

 
 Well construction, field, and water quality 

data from the previous sampling event. 
 
 Field notebook, groundwater sampling 

logs, and calculator.  
 
 Polyethylene sheeting placed on ground 

around the well head. 
 
 Depth-to-water measuring device - An 

electronic water-level indicator or steel 
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tape and chalk, with marked intervals of 
0.01 foot.  Interface probe for 
determination of liquid products (NAPL) 
presence, if needed. 

 
 Steel tape and weight - Used for 

measuring total depth of well. 
 
 Multi-parameter meter, if required.  The 

water-quality-indicator parameters that 
may be monitored under common 
monitoring programs include pH, ORP/Eh, 
(ORP) dissolved oxygen (DO), turbidity, 
specific conductance, and temperature. 
Turbidity readings, if required, must be 
collected from a sacrificed Snap Sampler® 

bottle because retrieving the sampler may 
agitate the well, increasing turbidity values 
not present in the actual samples.  
Calibration fluids for all instruments should 
be NIST-traceable and there should be 
enough for daily calibration throughout the 
sampling event.  

 
 Decontamination supplies - Including a 

reliable and documented source of distilled 
water and any solvents (if used).  Pressure 
sprayers, buckets or decontamination 
tubes for pumps, brushes and non-
phosphate soap will also be needed. 

 
 A suitable container for excess sample and 

decontamination water, as needed or 
required. 

 
Construction materials of the sampling 
equipment (samplers, tubing, and other 
equipment that comes in contact with the 
sample) should be limited to stainless steel, 
Teflon®, glass, and other inert material.  This 
will reduce the chance that sampling materials 
alter the groundwater where concentrations of 
the site contaminants are expected to be near 
the detection limits.  The tendency of organics 
to sorb into and desorb out of plastic materials 
makes dedicated equipment preferable where 
possible.   
 
It should be noted that plastic materials used 
in the Snap Sampler® are not usually 
problematic for sorption.  Using methods 
described in this SOP, the sampler is deployed 
for one to two weeks (or more).  This 
deployment period allows materials prone to 
sorption to achieve equilibrium with 
groundwater before the sample is collected.  

DEPLOYMENT/SAMPLING PROCEDURES 
 
The following describes the deployment and 
sampling procedures for the Snap Sampler® 
passive groundwater sampling method.  These 
procedures describe steps for dedicated and 
non-dedicated systems.  
 
Pre-Sampling Activities  
 
1. Well location maps, construction 

information, keys and sampling equipment 
should be assembled and transported to 
the site. 

 
2. Water level monitoring and sampling must 

begin at the monitoring well with the least 
contamination, generally up-gradient or 
farthest from the site or suspected source.  
Then proceed systematically to the 
monitoring wells with the most 
contaminated ground water. 

 
3. Check and record the condition of the 

monitoring well for damage or evidence of 
tampering.  Lay out polyethylene sheeting 
around the well to minimize the likelihood 
of contamination of sampling equipment 
from the soil.  

 
4. Unlock well head.  Record location, time, 

date, and appropriate information in a field 
logbook or on the groundwater sampling 
log. 

 
5. Remove inner casing cap. 
 
6. Monitor the headspace of the monitoring 

well at the rim of the casing for volatile 
organic compounds (VOC) with a photo-
ionization detector (PID) or flame 
ionization detector (FID) and record in the 
logbook.  If the existing monitoring well 
currently has or has a history of positive 
headspace readings, then the sampling 
must be conducted in accordance with the 
Health and Safety Plan. 

 
7. Measure the depth to water (water level 

must be measured to nearest 0.01 feet) 
relative to a reference measuring point on 
the well casing with an electronic water 
level indicator or steel tape and record in 
logbook or groundwater sampling log.  If 
no reference point is found, measure 
relative to the top of the inner casing, then 
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mark that reference point and note that 
location in the field logbook.  Record 
information on depth to ground water in 
the field logbook or groundwater sampling 
log.  Measure the depth to water a second 
time to confirm initial measurement; 
measurement should agree within 0.01 
feet or re-measure. 

 
8. Check the available well information or 

field check for the total depth of the 
monitoring well.  

 
 
Deployment Activities 
 
Selection of the deployment depth within the 
screen interval is dependent on site specific 
DQO’s.  Normally, deployment depth is  
targeted at the center of the well screen.  

FIGURE 2 

 
If depth-specific monitoring is desired, 
multiple samplers may be deployed at 
intervals appropriate for the sampling 
objective.   
 
If multiple sample zones within a well, zone 
isolation using a packer or baffle device to 
limit in-well mixing can be used (Britt 2006; 
Britt and Calabria 2008).  These can be 
attached to the Snap Sampler® trigger line or 
deployed separately.  Installation of an upper 
baffle designed to isolate the unscreened well 
casing or well headspace may be desired.  The 
upper baffle will limit mixing of “stagnant” 
casing water with screen-interval water, an/or 
gas exchange with the headspace air. 
 
1. Remove the Snap Sampler bottle(s) from 

its packaging.  
 
2. Turn the translucent (PFA) vial cap on 

each end of the bottle slightly to release 
the o-ring. 

 
3. Insert the bottle into the upper end of the 

sampler as shown in Figure 2.  
 
4. Place the sampler connector onto each end 

of the sampler; turn clockwise to align the 
set pins/screw (Figure 3); then gently 
tighten the set screw with the Snap Driver 
Tool (Figure 4). 

 

 
FIGURE 3 

Insert 

40ml 
vial 

125ml or 
350ml 
POLY 

Slide on; 
twist 
clockwise 
to seat 
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FIGURE 4 

 
5. Pivot the vial cap (Snap Cap) into its seat 

with the Snap driver.  Push up the retainer 
pin through the lower hole in the vial cap.  
Repeat for all Snap Caps (Figure 5).  If an 
O-ring should dislodge from its seat during 
setting, remove the sample bottle and 
carefully replace it in the o-ring groove; 
repeat setting procedure.  

 

 
FIGURE 5 

 
6. For the manual trigger, feed ball-fitting 

end of trigger cable through lower release 
pin groove; click tube fitting into connector 
(Figure 6). 

 

 
FIGURE 6 

 
7. Press in the ball fitting to attach to lower 

release pin (Figure 6).  

 
Figure 7 

 
8. For the electric or pneumatic trigger 

system, attach the wireline from the 
plunger (Figure 7). 

 

Press 
in ball 
fitting 

Insert 
manual 
trigger  

Rotate 

Gently 
seat set 
screw 

Rotate driver 
handle on 
pivot notch 

notch 
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Figure 8 
 
9. Deploy to selected depth with trigger 

cable/tubing and attach to well head 
docking station (Figure 8, Figure 9). 

 
 

 
 

 
FIGURE 9 

 
10. Additional Snap Samplers® can be 

deployed with separate trigger tubing 
cables or in series with a single trigger.  If 
separate triggers are used, the ID tags 
should be marked at the surface for later 
reference.  

 
11. The recommended minimum deployment 

period is two weeks.  There may be 
hydrogeologic conditions where a shorter 

deployment is possible, but two weeks 
would generally assure a return of the well 
to its steady-state condition (Vroblesky, 
2001a, 2001b). 

 
12. The Snap Sampler® can be deployed for 

extended periods.  It is suggested that 
quarterly or semi-annual sampling can be 
done with one mobilization per event, with 
one set of bottles collected and the 
following event’s bottles deployed 
immediately afterward.  With this 
approach all equipment is stored in the 
well and no special deployment activities 
are required in advance of routine 
monitoring. 

 
 
Sample Collection Activities 
 
When the deployment interval is completed, 
the sampler should be triggered from the well 
head without disturbing the sampler position.  
For the manual trigger, the cable end should 
be pulled with sufficient force to move the 
cable up the tubing.  Depending on the length 
of the cable, closure of the samplers usually 
can be felt through the trigger line when the 
samplers trip.  If more than one triggering line 
is present, closure should proceed from the 
deepest to the shallowest sampler position to 
limit capture of sediment re-suspended by 
closure of the first sampler. 
 
After the sampler is triggered and retrieved, 
the upper connector should be removed by 
loosening the retainer screw and turning the 
connector.  The bottom connector piece does 
not need to be disassembled to remove the 
bottles. 
 
While the bottles should not leak with 
reasonable handling, they should not be 
agitated (to check for headspace, for 
example) until after the screw caps are 
tightened.  Under most circumstances there 
will be no air in the vials at retrieval.  
However, some field conditions, including 
deep groundwater, natural effervescence, or 
other causes, may allow some small air 
bubbles to be present in the bottle or on the 
spring when retrieved.  This is not a concern if 
the air was entrained while deployed.  Air 
adhering to the vial during deployment would 
be in equilibrium with the sample water upon 
sampler closure.  Therefore it is not 

Do not allow 
manual trigger-
pull to bind 

Close Cap and Secure 

Hang Trigger 
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“headspace air” into which sample VOCs could 
volatilize.  Deployment air could be attached 
to the spring or cap, and should not be larger 
than 1-2 mm upon retrieval.  Pankow (1986) 
showed that small headspace air from these 
or other causes do not substantially impact 
results for most common volatiles.  If air 
bubbles are larger than 5 mm before placing 
the screw cap, or water is clearly leaking from 
the vial, the sample may not have sealed 
properly and should be discarded.  (A failure 
rate of less than 1% should be anticipated). 
 
There are no special laboratory preparation 
procedures for Snap Sample bottles.  The 
bottles can be analyzed using common 40-ml 
autosamplers.  The spring inside the VOAs is 
PFA Teflon-coated and will deflect out of the 
way of the extraction needle during insertion. 
 
The appendices include step-by-step 
instructions for deployment and bottle 
preparation procedures. 
 
Appendix A contains step-by-step field 
procedures for deployment of both 40 ml 
Snap Sampler VOAs and 125 ml Snap 
Sampler POLY bottles. 
 
Appendix B contains step-by-step 
procedures for preparation of both 40 ml 
Snap Sampler VOAs and 125 ml Snap 
Sampler POLY bottles. 
 
 
DECONTAMINATION PROCEDURES 
 
The electronic water level indicator 
probe/steel tape, the water-quality field 
parameter sensors and Snap Sampler® 
groundwater sampling device should be 
decontaminated by the following procedures: 
 
1. The water level meter will be hand washed 

with phosphate-free detergent and a 
scrubber, then thoroughly rinsed with 
distilled water. 

 
2. Water quality field parameter sensors with 

distilled water between sampling locations 
where utilized.  No other decontamination 
procedures are necessary or recommended 
for these probes since they are sensitive.  
After the sampling event, the sensors 
must be cleaned and maintained per the 
manufacturer’s requirements.  

3. For non-dedicated applications, the Snap 
Sampler® and trigger tubing must be 
pressure-sprayed or bristle-brush 
scrubbed with soapy water, tap water, and 
distilled water.  Depending on the 
condition of the Snap Sampler®, the 
release pin mechanism may need to be 
disassembled to effectively clean the pins 
and grooves.  Disassembly can be 
accomplished by removing the lever 
screw.  

 
 
FIELD QUALITY CONTROL 
 
Quality control (QC) samples must be 
collected to verify that sample collection and 
handling procedures were performed 
adequately and that they have not 
compromised the quality of the groundwater 
samples.  The appropriate EPA or other 
appropriate program guidance must be 
consulted in preparing the field QC sample 
requirements for the site-specific Quality 
Assurance Project Plan (QAPP). 
 
There are five primary areas of concern for 
quality assurance (QA) in the collection of 
representative groundwater samples: 
 
1. Obtaining a groundwater sample that is 

representative of the aquifer or zone of 
interest in the aquifer.  Verification is 
based on the field log documenting that 
the field procedures were followed 
appropriately during sample deployment 
and collection. 

 
2. Ensuring that the sampling devices are 

made of materials, and utilized in a 
manner that will not interact with or alter 
the analyses. 

 
3. Ensuring that results generated by these 

procedures are reproducible; therefore, 
the sampling scheme should incorporate 
co-located samples (duplicates). 

 
4. Preventing cross-contamination. Sampling 

should proceed from least to most 
contaminated wells, if known.  Field 
equipment blanks should be incorporated 
for all sampling, and decontamination of 
the equipment is therefore required. 
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5. Properly preserving, packaging, and 
shipping samples.   

 
All field QC samples must be prepared the 
same as regular investigation samples with 
regard to sample volume, containers, and 
preservation.  The chain-of custody 
procedures for the QC samples will be 
identical to the field groundwater samples.  
The following are QC samples that should be 
collected during the sampling event: 
 
Field duplicates 1 per 20 samples 

Matrix spike  1 per 20 samples 

Matrix spike dup. 1 per 20 samples 

Equipment blank  per requirements 

Trip blank (VOCs) 1 per sample cooler 

Temperature blank 1 per sample cooler 

 
 
HEALTH AND SAFETY CONSIDERATIONS 
 
Depending on the site-specific contaminants, 
various protective programs must be 
implemented prior to sampling the first well. 
The site Health and Safety Plan should be 
reviewed with specific emphasis placed on the 
protection program planned for the sampling 
tasks.  Standard safe operating practices 
should be followed, such as minimizing 
contact with potential contaminants in both 
the liquid and vapor phase through the use of 
appropriate personal protective equipment. 
 
Depending on the type of contaminants 
expected or determined in previous sampling 
efforts, the following safe work practices 
should be employed: 
 
Particulate or metals contaminants 
 
1. Avoid skin contact with, and incidental 

ingestion of sample water. 
 
2. Use protective gloves and splash 

protection. 
 
Volatile organic contaminants 
 
1. Avoid breathing constituents venting from 

well. 
 

2. Pre-survey the well head space with an 
appropriate device as specified in the site 
Health and Safety Plan. 

 
3. If monitoring results indicate elevated 

organic constituents, sampling activities 
may be conducted in elevated protective 
equipment (e.g. level C protection).  At a 
minimum, skin protection will be afforded 
by disposable protective clothing, such as 
Tyvek®, appropriate gloves and face 
protection. 

 
General practices should include avoiding skin 
contact with water from preserved sample 
bottles, as this water will have pH less than 2 
or greater than 10.  Also, when field acidifying 
VOA bottles, hydrochloric acid fumes may be 
released and should not be inhaled.  Acid 
should not contact skin, eyes, or unprotected 
clothing. 
 
 
POST-SAMPLING ACTIVITIES 
 
Several activities need to be completed and 
documented once groundwater sampling has 
been completed. 
 
These activities include, but are not limited to 
the following: 
 
1. Ensuring that all field equipment has been 

decontaminated and returned to proper 
storage location.  Once the individual field 
equipment has been decontaminated, tag 
it with date of cleaning, site name, and 
name of individual responsible. 

 
2. Processing all sample paperwork, including 

copies provided to the appropriate sample 
handling and tracking facility. 

 
3. Compiling all field data for site records. 
 
4. Verifying all analytical data processed by 

the analytical laboratory against field 
sheets to ensure all data has been 
returned to sampler. 
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Snap Sampler Deployment (page 1 of 2)

Inserting and securing bottles

Gently
seat set 

“Connector”

Insert 

Version 02-2011

Insert
bottle

Slide on; 
twist to 
seat

“FRONT” 

screwInsert 
bottle

A) I t 40 l VOA i t  t f 40 l S  S l

(A) (B) (C)                          (D)

FRONT  
toward 
blue  
release 
pins

40ml 125ml or
350ml

A) Insert 40 ml VOA into top of 40 ml Snap Sampler…
B) Insert 125ml or 350ml POLY into back side of 125 ml Snap Sampler.
C) Slide twist-on “Connector” over sampler and twist clockwise to seat—the 

word ”FRONT” should appear above the blue release pins.
D) Gently secure connector with blue set screw.
E) Set All Snap Caps. Insert Snap Driver blade into the upper hole of the 

concave side of Snap Cap; align driver over the release pin that you will set p p; g p y
the Snap Cap.

F) Push down on Snap driver handle to lift Snap Cap; grasp driver or use 
thumb to push driver down; keep fingers clear of the under-side of the 
driver tool.

G) Pivot on the notch in the driver handle until driver handle is flush/parallel 
with sampler body and Snap Cap is in its seat.

H) Push release pin up through lower hole in the Snap Cap; repeat “E” H) Push release pin up through lower hole in the Snap Cap; repeat E  
through “H” for each Snap Cap and all Samplers.

Setting Snap Caps

(E) (F) (G)                     (H)
End rotation Push release Concave side of Do not lift cap– End rotation 
with driver 
parallel to 
sampler 
body

pin up 
through hole 
in Snap Cap

cap
o ot t cap

Push driver handle 
Down
to set

Driver 
Place driver 
blade through 
concave side of 
upper Snap 
Cap hole; align 
driver handle 
over release 
pin

Pivot 
notchPush driver 

handle Down
to lift Snap 
Cap

Driver 
handle 
Parallel to 
Sampler 
Body



Snap Sampler Deployment (page 2 of 2)

Attaching manual trigger

Feed 
ball Trim 

Insert 
trigger 

Version 02-2011

ball 
fitting

Press 
in ball 
fitting

Add 
safety 
cable 
tie

Trim 
excess 
Snap Cap

trigger 
tubing 
clip

Click 
barb in 

place

A) Insert trigger in right/upper release pin groove feed ball fitting first

(A) (B) (C)                 (D) (E)

A) Insert trigger in right/upper release pin groove—feed ball fitting first.

B) With trigger barb facing out, insert trigger until barb clicks into position.

C) Press ball fitting into release pin using Snap Driver Tool.

D) Attach safety cable tie.

E) Trim protruding Snap Caps between ribs (required for smaller diameter ) p g p p ( q
wells).  Where more than one sampler is attached to one trigger, connect 
ball-end connector cables between each sampler (not shown).

F) Lower Sampler to depth; seat trigger clip into ramp on Dock Ring.

G) Close and lock well cap.

H) To sample, pull trigger cable while holding Dock Ring in place; remove 
trigger from dock and retrieve samplers.

Well Head Dock Attachment

(F) (G) (H)

Hang Trigger Close Cap and Secure

Trigger 
Cable

Hold 
dock ring 
in place 

Sampler ID 
tag

Slide trigger clip onto Dock 
Ring.  Dock Ring “ramp” should 
face upward.

while 
pulling 
trigger



Snap Sampler Bottle Preparation
40 ml VOA

Trim Snap Caps Version 01-2011

Hold both 
ends of 

bottle 
hil  

Screw septa 
caps to seal 
sample without 
opening

Snap VOA 
removed 

from 
sampler

(A) (B) (C)

while 
trimming

A) Snap Sampler VOA, removed from Snap Sampler.
B) [UNPRESERVED] Carefully trim Snap Caps as flush as possible.  To trim 

first Snap Cap, hold ends with finger and thumb; clip carefully--making 
sure not to dislodge seal. Carefully screw on first septa cap.  Trim second 
Snap Cap; clip carefully making sure not to dislodge seal; screw on second 

(A) (B) (C)

Snap Cap; clip carefully--making sure not to dislodge seal; screw on second 
septa cap, then re-tighten both septa caps to secure.

C) Prepared, unpreserved bottle.
D) [PRESERVED] After securing the first end of the Snap Cap, trim the second 

Snap Cap; add 2-3 drops of preservative to the cavity in the Snap Cap.
E) [PRESERVED] Pierce the Snap Cap membrane with the pointed end of the 

Driver Tool to allow preservative to mix with the sample; add preservative p p p
to form a meniscus, then secure the second septa cap.

F) Prepared, preserved bottle.

Add Preservative (as required)

(D) (E) (F)

Add 1-2 
drops 
preservative

Pierce 
Snap Cap 
with 
driver 
Tool

Screw septa caps on to seal sample 
without opening

Top off 
preservative

Screw septa 
caps to seal 

sample 
without 
opening

preservative



Snap Sampler Bottle Preparation
125 ml Poly

(for analytes where air exposure after collection is not a concern,
Otherwise follow preparation procedure for 40 ml VOA on reverse)

Trim/Remove Snap Caps

1st END

Trim 
Snap Cap 

2nd END

Hook 
spring 
over 

Version 01-2011

Add 
septa cap

over 
bottle lip 

Remove 
Snap Cap 
from 
spring

Invert after “B”

Remove 
from 
Snap 

(A) (B) (C)

A) Remove Snap POLY Bottle from Snap Sampler.
B) Trim tabs on one Snap Cap (see step “B” on reverse); SECURE SEPTA CAP 

Snap 
Sampler

B) Trim tabs on one Snap Cap (see step B  on reverse); SECURE SEPTA CAP 
ON THIS END (you will remove it in step “E” below). This is an important 
step or you will lose your sample in step D!

C) Invert bottle and remove second Snap Cap from the spring by hooking the 
internal Spring over the lip of the bottle.

D) Using lip of septa cap, lift the spring hook form the edge of the bottle and 
release into the bottle; secure septa cap.

Remove spring

(D)  (E)                      (F)                      (G)

; p p
E) Re-invert the bottle; remove septa cap; remove the Snap Cap and spring.
F) Add preservative (if required), secure septa cap.
G) Prepared bottle

(D)  (E)                      (F)                      (G)
Prepared 125 ml POLY2nd END

Pick and 
release 
spring 
into 
bottle 

1st END

Remove 
Snap Cap 
and 
spring

1st  END

Add 
septa 
cap

bottle 

Add 
septa 
cap

Invert after

“D”
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REV 5/01 

DRUM TRACKING LOG 
 

SITE NAME: Fumex Sanitation Site   
 
 

Drum # Boring/MW# Date Drilled/ 
Sampled Related Sample # Description  

of Drum Contents Signature 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



LOW FLOW SAMPLING SHEETS 
 

SITE NAME:   Fumex Sanitation Site 
 
 

DATE:   WELL #:   

SAMPLE TIME:   DEPTH OF PUMP:  

WEATHER CONDITIONS:  SAMPLERS:   
 

TIME  
VOLUME 
PURGED 
(GALS) 

DEPTH  
TO WATER  

(FT TIC) 
FLOW RATE

(ml/min) 
DRAWDOWN 

FEET  
ph  

(+/- 0.1 SU)

SPECIFIC 
COND.  
mS/cm  
(+/- 3%) 

TURBIDITY 
NTUs  

(+/- 10%) 

DISSOLVED 
OXYGEN 

mg/L 
(+/- 10%) 

TEMP 
0C 

(+/- 10%) 

REDOX 
POTENTIAL 

mV 
(+/- 10 mv) 

           

           

           

           

           

           

           

    
       

           

           

           

           

 
The well is considered stabilized and ready for sampling when the indicator parameters have stabilized for three consecutive readings by the measurements indicated in  
parenthesis. 
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SAMPLE SCREENING TRACKING LOG 
 

SITE NAME: Fumex Sanitation Site  
 
 

SAMPLE ID SAMPLE 
DATE SAMPLE TIME MATRIX DUPLICATE 

(Y/N) 
OFFSITE 

(Y/N) COMMENTS 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       
 



REV 5/01 

SAMPLE TRACKING LOG 
 

SITE NAME/SAMPLE EVENT: Fumex Sanitation Site 
 

 LDL VOC LAB:  INORGANIC CLP LAB:  
   
CLP CASE NO:   ORGANIC CLP LAB:   SUBCONTRACT LAB:   

 

SAMPLE ID SAMPLE  
DATE 

SAMPLE 
TIME MATRIX DEPTH 

(feet) 
ORGANIC  
CLP NO. 

INORGANIC 
CLP NO. SUBCONTRACT ANALYSIS QA/QC 

         

         

         

         

         

         

         

         

         

         
 
 
ANALYSIS SUMMARY:   



REV 5/01 

SYNOPTIC WATER LEVEL MEASUREMENTS 
 

SITE NAME:  Fumex Sanitation Site   
 

DATE: ________________________ 
 
 

Time Well 
Number 

Depth to 
Water 

Total 
Depth 

Product/ 
Thickness

HNu Headspace
Readings 

 
Notes/Well Condition 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

All readings are from Top of Inner Casing (TIC) 



!""#$%&' (

)&*# +&%# ,$-"#.*&/$ (/01



!"#$ % &' (

!"#$% &'()*'*)+( &)*$ ,)-$ .(/0$1*)+( !+2#
&)*$ 3"#4$25 678896

.(/0$1*)+( :;0$5 <#$2=$(1;

!"#$%$&$%'"() *'"$+') *',-)%("./

>"22$(* &)*$ ?/$5 >+##$21)'@ .(-"/*2)'@ ?("/$- A*B$25 CCCCCCCCCCCCCCCCC

0"1%"//+%"1 *'"$+') *',-)%("./

2#-3()$ *'4/+

D$($2'@ E/ 3$F &'*)/G'1*+2; H++2
>+(-)*)+(

>2'1I/ 3+
J$/ K-$/12)4$ $%*$(* '(- @+1'*)+(/L5 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

M$02$//)+(/N 3+
O)2- 4'*B/ J$/ K-$/12)4$ $%*$(* '(- @+1'*)+(/L5 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

A*B$2 3+
.22$="@'2)*)$/ J$/ K-$/12)4$ $%*$(* '(- @+1'*)+(/L5 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

5$'+,6($/+ 7+/".3 8+(%"

:2$(1B M2')( )/ )( =++- 1+(-)*)+( F)*B (+ 4@+1I'=$/P
.G (+*Q -$/12)4$5 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj


whittoncj




!"#$ % &' %

!"#$%#& '#( )'*"

!"#$" %#& '%(" %)" *# '++& $+#&*(*+# %#& ,-../ *#(%$(0 1%(" .+$2 *3 *# 4.%$" %#& ,-#$(*+#%.0
5, #+(6 &"3$)*7"8 99999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999

)'+'&" ,#*"+%-+ ./-01 2"3%# !4--+ 5-'*%#&

:4+;/ *# '++& $+#&*(*+# %#& ,-../ *#(%$(0
5, #+(6 &"3$)*7"8 99999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999

)'+'&" ,#*"+%-+ 67""*+-$8 9'443

<=""()+$2 >%..3 $+?")*#' )"@%*#*#' ABC @%3(*$ %)" *#(%$(0
5, #+(6 &"3$)*7"8 99999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999

:;%4(%#&

D"3$)*7" (=" '"#")%. $+#&*(*+# +, (=" 7-*.&*#'0 E+(" %#/ )++, ."%236 ?%#&%.*3@6 "($0
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999

whittoncj


whittoncj


whittoncj




 

 

Appendix G 

Consent Order 

































 

 

Appendix H 

Environmental Easement 




