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METALLI C COATI NGS FOR HYDRAULI C STRUCTURES
08/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  pr epar at i on of  sur f aces and 
appl i cat i on of  met al l i zed coat i ngs f or  hydr aul i c 
st r uct ur es.   Thi s sect i on was or i gi nal l y devel oped 
f or  USACE Ci vi l  Wor ks pr oj ect s.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTES:   The pr ot ect i ve met al l i c  coat i ng syst ems 
l i s t ed have l i mi t ed appl i cabi l i t y  at  t hi s t i me.   
Some st at es and muni ci pal i t i es have st r i ngent  
r egul at i ons gover ni ng t he use of  ar chi t ect ur al  
coat i ngs cont ai ni ng vol at i l e or gani c compounds 
( VOC) .   Many of  t he coat i ng syst ems f ound i n Sect i on 
09 97 02 PAI NTI NG:   HYDRAULI C STRUCTURES,  do not  
meet  VOC r egul at i ons i n some r egi ons of  t he count r y.

The coat i ng syst ems cont ai ned her ei n ar e sui t abl e 
subst i t ut es f or  t he pai nt  syst ems i n Sect i on 09 97 02
 and may be used shoul d ai r  pol l ut i on r egul at i ons so 
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di ct at e.   I t  shoul d be not ed t hat  some of  t he seal er  
and pai nt  coat s r ecommended i n t hi s gui de may al so 
not  be VOC- compl i ant  i n some r egi ons of  t he count r y.

The use of  met al l i z i ng syst em 6- Z- A i s advocat ed f or  
use on st eel  i mmer sed i n ver y t ur bul ent ,  i ce-  and 
debr i s- l aden f r esh wat er s.   Exposur es such as t hi s 
may er ode and cause t ot al  f ai l ur e of  t he st andar d 
abr asi on- r esi st ant  pai nt  syst ems f ound i n Sect i on 
09 97 02 i n as l i t t l e as 1 year .   Syst em 6- Z- A,  wi t h 
appr opr i at e seal i ng and t op coat i ng,  wi l l  pr ovi de 
super i or  pr ot ect i on f or  t hi s t ype of  sever e ser vi ce.

The use of  met al l i z i ng syst em 8- A i s endor sed f or  
hi gh t emper at ur e at mospher i c exposur es.   Pai nt  
coat i ngs do not  gener al l y per f or m as wel l  as t her mal  
spr ay coat i ngs of  al umi num f or  hi gh t emper at ur e 
exposur es such as st acks.   The use of  met al l i z i ng 
syst em 6- Z- A i s r ecommended f or  use as a zebr a 
mussel  r epel l ent  coat i ng wher e t he use of  such a 
coat i ng i s deemed necessar y.   Syst em 6- Z- A i s l onger  
l i ved and has a l esser  envi r onment al  i mpact  t han 
convent i onal  copper - cont ai ni ng ant i f oul i ng 
coat i ngs.   The use of  t hi s gui de speci f i cat i on 
shoul d be l i mi t ed t o wor k descr i bed i n t hi s not e.

The met al l i z i ng syst ems descr i bed i n t hi s document  
ar e i nt ended f or  cor r osi on pr ot ect i on of  col d and 
hot  r ol l ed st eel .   Met al l i z i ng syst ems descr i bed 
her ei n ar e not  i nt ended f or  use on st ai nl ess st eel ,  
al umi num,  br onze,  copper ,  pl ast i c,  r ubber ,  wood,  
masonr y,  and pai nt ed sur f aces.   Coat i ng syst ems 
cont ai ned her ei n shoul d not  be speci f i ed f or  pot abl e 
wat er  t ank i nt er i or s,  movi ng par t s or  wear  sur f aces 
of  machi ner y,  or  f or  sur f aces subj ect  t o st r ong 
aci ds or  bases.

For  f ur t her  t echni cal  assi st ance cont act :

US Ar my Const r uct i on Engi neer i ng Resear ch Labor at or y
At t n:   CECER- FL- M ( Tel  217- 373- 7237)
P. O.  Box 9005
Champai gn,  I L 61826- 9005

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1   LUMP SUM PRI CE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  Sect i on 01 20 00 PRI CE AND PAYMENT 
PROCEDURES i s i ncl uded i n t he pr oj ect  
speci f i cat i ons,  t hi s par agr aph t i t l e ( LUMP SUM 
PRI CE)  shoul d be del et ed f r om t hi s sect i on and t he 
r emai ni ng appr opr i at el y edi t ed subpar agr aphs bel ow 
shoul d be i nser t ed i nt o Sect i on 01 20 00.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1. 1   Payment

Payment  wi l l  const i t ut e f ul l  compensat i on f or  f ur ni shi ng al l  pl ant ,  l abor ,  
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mat er i al s and equi pment  and per f or mi ng al l  oper at i ons necessar y f or  
met al l i z i ng hydr aul i c st r uct ur es as speci f i ed.

1. 1. 2   Uni t  of  Measur e

Uni t  of  measur e:   Lump Sum

1. 2   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY FOR QUALI TY ( ASQ)

ANSI / ASQ Z1. 4 ( 2008;  R 2013)  Sampl i ng Pr ocedur es and 
Tabl es f or  I nspect i on by At t r i but es

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A5. 01M/ A5. 01 ( 2013)  Pr ocur ement  Gui del i nes f or  
Consumabl es -  Wel di ng and Al l i ed Pr ocesses 
-  Fl ux and Gas Shi el ded El ect r i cal  Wel di ng 
Pr ocesses

AWS C2. 25/ C2. 25M ( 2012;  R 2018)  Speci f i cat i on f or  Ther mal  
Spr ay Feedst ock - -  Sol i d and Composi t e 
Wi r e and Rods

AWS Z49. 1 ( 2021)  Saf et y i n Wel di ng and Cut t i ng and 
Al l i ed Pr ocesses

ASTM I NTERNATI ONAL ( ASTM)

ASTM D3951 ( 2018)  Commer ci al  Packagi ng

ASTM D4285 ( 1983;  R 2018)  I ndi cat i ng Oi l  or  Wat er  i n 
Compr essed Ai r
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ASTM D4417 ( 2021)  St andar d Test  Met hods f or  Fi el d 
Measur ement  of  Sur f ace Pr of i l e of  Bl ast  
Cl eaned St eel

ASTM D4541 ( 2022)  St andar d Test  Met hod f or  Pul l - Of f  
St r engt h of  Coat i ngs Usi ng Por t abl e 
Adhesi on Test er s

ASTM D7091 ( 2021)  St andar d Pr act i ce f or  
Nondest r uct i ve Measur ement  of  Dr y Fi l m 
Thi ckness of  Nonmagnet i c Coat i ngs Appl i ed 
t o Fer r ous Met al s and Nonmagnet i c,  
Nondest r uct i ve Coat i ngs Appl i ed t o 
Non- Fer r ous Met al s

ASTM E337 ( 2015;  R 2023)  Measur i ng Humi di t y wi t h a 
Psychr omet er  ( The Measur ement  of  Wet -  and 
Dr y- Bul b Temper at ur es)

COMPRESSED GAS ASSOCI ATI ON ( CGA)

CGA P- 1 ( 2022)  St andar d f or  Saf e Handl i ng of  
Compr essed Gases i n Cont ai ner s;  13t h 
Edi t i on

I NTERNATI ONAL SAFETY EQUI PMENT ASSOCI ATI ON ( I SEA)

ANSI / I SEA Z87. 1 ( 2020)  Occupat i onal  and Educat i onal  
Per sonal  Eye and Face Pr ot ect i on Devi ces

ANSI / I SEA Z89. 1 ( 2014;  R 2019)  Amer i can Nat i onal  St andar d 
f or  I ndust r i al  Head Pr ot ect i on

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NATI ONAL I NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

NI OSH 2003- 154 ( 2003;  4t h Ed;  Suppl e 3)  NI OSH Manual  of  
Anal yt i cal  Met hods

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC AB 1 ( 2015;  E 2017)  Mi ner al  and Sl ag Abr asi ves

SSPC AB 2 ( 2015;  E 2016)  Cl eanl i ness of  Recycl ed 
Fer r ous Met al l i c  Abr asi ve

SSPC AB 3 ( 2023;  R 2023)  Fer r ous Met al l i c  Abr asi ve

SSPC SP 5/ NACE No.  1 ( 2007)  Whi t e Met al  Bl ast  Cl eani ng

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 ( 2024)  Saf et y - -  Saf et y and Heal t h 
Requi r ement s Manual
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U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

29 CFR 1910. 20 Access t o Empl oyee Exposur e and Medi cal  
Recor ds

29 CFR 1926 Saf et y and Heal t h Regul at i ons f or  
Const r uct i on

42 CFR 84 Appr oval  of  Respi r at or y Pr ot ect i ve Devi ces

1. 3   DEFI NI TI ONS

1. 3. 1   Met al l i z i ng

Ref er s t o any of  sever al  appl i cat i on met hods f or  deposi t i ng spr ayed- met al  
coat i ngs.

1. 3. 2   Wi r e Fl ame- Spr ay

A met al l i z i ng pr ocess i n whi ch met al l i c  wi r e i s mel t ed i n an oxygen and f uel  
gas f l ame and i s di sper sed wi t h an ai r st r eam.

1. 3. 3   Ar c- Spr ay

A met al l i z i ng pr ocess i n whi ch met al l i c  wi r e i s mel t ed by an el ect r i c ar c 
and i s di sper sed wi t h an ai r st r eam.

1. 4   SYSTEM DESCRI PTI ON

Pr epar e a t her mal  spr ay Job Ref er ence St andar d ( JRS)  at  t he j obsi t e pr i or  
t o t he onset  of  pr oduct i on wor k.   The JRS i s used at  t he i ni t i at i on of  t he 
cont r act  t o qual i f y t he sur f ace pr epar at i on,  t her mal  spr ay appl i cat i on,  
and seal i ng pr ocesses and al so ser ves as a st andar d of  qual i t y i n case of  
di sput e.   To pr epar e t he JRS,  sol vent  and abr asi ve bl ast  c l ean a st eel  
pl at e measur i ng 600 x 600 x 10 mm 2 f eet  x 2 f eet  x 3/ 8 i nch of  t he same 
al l oy as t he sur f aces t o be met al l i zed i n accor dance wi t h t he r equi r ement s 
of  t he cont r act .   Use t he same abr asi ve bl ast  medi a and equi pment  t hat  
wi l l  be used on t he j ob.   Mask one- f our t h of  t he JRS pl at e wi t h sheet  
met al  and appl y t her mal  spr ay coat i ng t o t he unmasked por t i on of  t he 
pl at e.   Appl y t he t her mal  spr ay coat i ng usi ng t he same equi pment ,  appr oved 
wi r e,  and spr ay par amet er s t o be used on t he j ob.   Oper at e t he gun i n a 
manner  subst ant i al l y  t he same as wi l l  be used on t he j ob.   Measur e and 
r ecor d t he appr oxi mat e t r aver se speed and st andof f  di st ance dur i ng 
spr ayi ng.   Once t he JRS i s qual i f i ed,  t he oper at i ng par amet er s must  not  be 
al t er ed,  except  as necessi t at ed by t he r equi r ement s of  t he j ob.   Seal  
t wo- t hi r ds of  t he t her mal  spr ay coat ed por t i on of  t he JRS i n accor dance 
wi t h t he r equi r ement s of  t he cont r act .   Pai nt  one- hal f  of  t he seal ed ar ea 
i n accor dance wi t h t he cont r act  i f  appl i cabl e.   Appl y t he seal er  and pai nt  
usi ng t he same pai nt  spr ay equi pment  t hat  wi l l  be used f or  pr oduct i on.   
Pr eser ve and pr ot ect  t he pr epar ed JRS i n such a manner  t hat  i t  r emai ns dr y 
and f r ee of  cont ami nant s f or  t he dur at i on of  t he cont r act .   The Coat i ng 
I nspect or  wi l l  ver i f y and r ecor d sur f ace cl eanl i ness,  bl ast  pr of i l e shape 
and dept h,  t her mal  spr ay appear ance,  t hi ckness,  and adhesi on,  and seal er  
and pai nt  t hi cknesses i n accor dance wi t h t he cont r act  r equi r ement s.
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1. 4. 1   Gener al  Requi r ement s

Per f or m t he wor k i n accor dance wi t h t he r equi r ement s of  29 CFR 1910,  
29 CFR 1926,  EM 385- 1- 1,  and ot her  r ef er ences as l i s t ed her ei n.   Submi t  
mat t er s of  i nt er pr et at i on of  t he st andar ds t o t he Cont r act i ng Of f i cer  f or  
r esol ut i on bef or e st ar t i ng wor k.   Wher e t he r egul at i ons conf l i c t ,  t he most  
st r i ngent  r equi r ement s appl y.   Thi s par agr aph,  wi t h i t s subpar agr aphs,  
suppl ement s t he r equi r ement s of  EM 385- 1- 1.   I n any conf l i c t  bet ween 
Sect i on 01 of  EM 385- 1- 1 and t hi s par agr aph,  t he pr ovi s i ons her ei n 
gover n.   Submi t  a Saf et y I ndoct r i nat i on Pl an as speci f i ed i n t he 
Submi t t al s par agr aph.

1. 4. 2   Wor ker  Hazar d Communi cat i on Pr ogr am

Submi t  t he wr i t t en pr ogr am descr i bi ng how t he pr ogr am i s t o be 
i mpl ement ed,  l abel s and ot her  f or ms of  war ni ng,  Saf et y Dat a Sheet s( SDS) ,  
chemi cal  i nvent or y,  empl oyee i nf or mat i on and t r ai ni ng,  met hods t he 
Cont r act or  wi l l  use t o i nf or m empl oyees of  hazar ds associ at ed wi t h 
nonr out i ne t asks and unl abel ed pi pel i nes,  and t he met hods t he Cont r act or  
wi l l  use t o i nf or m Gover nment  empl oyees and subcont r act or s of  chemi cal  
hazar ds.   The pr ogr am must  di scuss t he f ol l owi ng i t ems:   1)  Tr eat ment  of  
ai r bor ne met al  dust s,  f i nel y di v i ded sol i ds,  or  ot her  par t i cul at e 
accumul at i ons as expl osi ve mat er i al s.   2)  Mai nt ai ni ng pr oper  vent i l at i on,  
good housekeepi ng,  and saf e wor k pr act i ces t o pr event  t he possi bi l i t y  of  
f i r e and expl osi on.   3)  Danger  of  poi nt i ng t her mal - spr ay equi pment  at  a 
per son or  f l ammabl e mat er i al .   4)  Avoi di ng t her mal  spr ayi ng i n ar eas wher e 
paper ,  wood,  oi l y r ags,  or  c l eani ng sol vent s ar e pr esent .   5)  Use of  
conduct i ve saf et y shoes i n any wor k ar ea wher e expl osi on i s a concer n.   6)  
Wear i ng of  pr ot ect i ve cover al l s or  apr ons,  hand pr ot ect i on,  eye 
pr ot ect i on,  hear i ng pr ot ect i on,  and r espi r at or y pr ot ect i on dur i ng 
met al l i z i ng oper at i ons,  i ncl udi ng t he pr epar at i on and f i ni shi ng 
pr ocesses.   7)  Pr epar at i on and i mpl ement at i on of  t he Acci dent  Pr event i on 
Pl an as speci f i ed i n t he Submi t t al s par agr aph.

1. 4. 3   Sur f ace Pr epar at i on Pr ocedur es

1. 4. 3. 1   Abr asi ve Bl ast i ng

Vent i l at i on and exhaust  syst ems must  compl y wi t h t he r equi r ement s i n 
Chapt er  6- 8. j  of  EM 385- 1- 1.

1. 4. 3. 2   Hoses and Nozzl es

I n addi t i on t o t he r equi r ement s i n Chapt er  20 of  EM 385- 1- 1,  use hoses and 
hose connect i ons of  a t ype t o pr event  shock f r om st at i c el ect r i c i t y.   Joi n 
hose l engt hs t oget her  by appr oved coupl i ngs of  a mat er i al  and t ype 
desi gned t o pr event  er osi on and weakeni ng of  t he coupl i ngs.   The coupl i ngs 
and nozzl e at t achment s must  f i t  on t he out si de of  t he hose and be desi gned 
t o pr event  acci dent al  di sengagement .

1. 4. 3. 3   Wor ker s ot her  t han Bl ast er s

Pr ot ect  wor ker s ot her  t han bl ast i ng oper at or s,  wor ki ng i n c l ose pr oxi mi t y 
t o abr asi ve bl ast i ng oper at i ons,  by ut i l i z i ng MSHA/ NI OSH- appr oved 
hal f - f ace or  f ul l - f ace ai r  pur i f y i ng r espi r at or s equi pped wi t h 
hi gh- ef f i c i ency par t i cul at e ai r  ( HEPA)  f i l t er s,  eye pr ot ect i on meet i ng or  
exceedi ng ANSI / I SEA Z87. 1 and hear i ng pr ot ect or s ( ear  pl ugs and/ or  ear  
muf f s)  pr ovi di ng at  l east  20 dBA r educt i on i n noi se l evel .
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1. 4. 3. 4   Per sonal  Pr ot ect i ve Equi pment

Bl ast i ng oper at or s must  wear  heavy canvas or  l eat her  gl oves and apr on or  
cover al l s.   Saf et y shoes must  be wor n t o pr ot ect  agai nst  f oot  i nj ur y.   
Hear i ng pr ot ect i on must  be used dur i ng al l  bl ast i ng oper at i ons.

1. 4. 4   Met al l i z i ng Equi pment

Submi t  f or  appr oval  a t abul at ed l i s t  of  equi pment  t o be used on t he j ob,  
i ncl udi ng oper at i ng i nst r uct i ons.

1. 4. 4. 1   Pr essur e Syst ems

Handl e compr essed gas cyl i nder s i n accor dance wi t h AWS Z49. 1 and wi t h 
CGA P- 1.   Use onl y speci al  oxi dat i on- r esi st ant  l ubr i cant s wi t h oxygen 
equi pment ;  do not  use gr ease or  oi l .   I nst al l  mani f ol di ng and pr essur e 
r educi ng r egul at or s,  f l ow met er s,  hoses,  and hose connect i ons i n 
accor dance wi t h AWS Z49. 1.   Dr aw up t i ght ,  but  do not  over - t i ght en 
pr essur e connect i ng nut s.   Repl ace any f i t t i ng i f  i t  cannot  be seal ed 
wi t hout  excessi ve f or ce.   Use compr essed ai r  f or  t her mal  spr ayi ng or  
bl ast i ng oper at i ons onl y at  pr essur es r ecommended by t he equi pment  
manuf act ur er s.   The ai r - l i ne must  be f r ee of  oi l  and moi st ur e.   Compr essed 
ai r ,  oxygen,  or  f uel  gas must  not  be used t o c l ean cl ot hi ng.

1. 4. 4. 2   Fl ame- Spr ay Equi pment

Mai nt ai n and oper at e f l ame- spr ay equi pment  accor di ng t o t he manuf act ur er ' s 
i nst r uct i ons.   Met al l i z i ng oper at or s must  be f ul l y t r ai ned i n and f ami l i ar  
wi t h speci f i c  equi pment  bef or e st ar t i ng an oper at i on.   Val ves must  be 
pr oper l y seal ed and l ubr i cat ed.   Use f r i ct i on l i ght er s,  pi l ot  l i ght ,  or  
ar c i gni t i on met hods of  l i ght i ng f l ame- spr ay guns.   I f  a gun backf i r es,  
ext i ngui sh i t  as soon as possi bl e.   Do not  at t empt  t o r ei gni t e a  gun t hat  
has backf i r ed or  bl own out  unt i l  t he cause of  t he t r oubl e has been 
det er mi ned.   Do not  hang f l ame- spr ay guns or  hoses on r egul at or s or  
cyl i nder  val ves.   Rel ease gas pr essur e f r om t he hoses af t er  equi pment  i s 
shut  down or  when equi pment  wi l l  be l ef t  unat t ended.   The pr essur e r el ease 
sequence i s as f ol l ows:

a.   Cl ose gun val ves.

b.   Cl ose cyl i nder  val ve.

c.   Open gun val ves.

d.   Tur n r egul at or  scr ew out  unt i l  f r ee.

e.   Cl ose gun val ves.

f .   Cl ose t ank val ve or  mani f ol d val ve ahead of  r egul at or .

Do not  al l ow oi l  t o ent er  t he gas mi xi ng chamber s when cl eani ng 
f l ame- spr ay guns.   Use onl y speci al  oxi dat i on- r esi st ant  l ubr i cant s on 
val ves or  ot her  par t s of  f l ame- spr ay guns t hat  ar e i n cont act  wi t h oxygen 
or  f uel  gases.

1. 4. 4. 3   Ar c- Spr ay Equi pment

Mai nt ai n and oper at e ar c- spr ay equi pment  accor di ng t o t he manuf act ur er ' s 
i nst r uct i ons.   Met al l i z i ng oper at or s must  be f ul l y t r ai ned i n and f ami l i ar  
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wi t h speci f i c  equi pment  bef or e st ar t i ng an oper at i on.

1. 4. 5   Cl eani ng

1. 4. 5. 1   Compr essed Ai r

Per f or m cl eani ng wi t h compr essed ai r  i n accor dance wi t h Chapt er  20- 8. b of  
EM 385- 1- 1;  pr ot ect  per sonnel  as speci f i ed i n 29 CFR 1910,  Par t  139.

1. 4. 5. 2   Sol vent s

Pr ovi de vent i l at i on wher e r equi r ed by 29 CFR 1910,  Par t  146 or  wher e t he 
concent r at i on of  sol vent  vapor s exceeds 10 per cent  of  t he Lower  Expl osi ve 
Li mi t  ( LEL) .   Vent i l at i on must  be i n accor dance wi t h 29 CFR 1910,  Par t  94,  
par agr aph ( c) ( 5) .   Sour ces of  i gni t i on ar e not  per mi t t ed i n t he v i c i ni t y 
of  sol vent  c l eani ng i f  t her e i s any i ndi cat i on of  combust i bl e gas or  vapor  
pr esent .   Take speci al  pr ecaut i ons when met al l i z i ng mat er i al s t hat  have 
been cl eaned wi t h hydr ocar bon sol vent s.   Make speci f i c  measur ement s t o 
ensur e t hat  such sol vent  vapor s ar e not  pr esent  dur i ng met al l i z i ng 
oper at i ons,  especi al l y i n conf i ned spaces.   Submi t  Conf i ned Space 
Pr ocedur es as speci f i ed i n t he Submi t t al s par agr aph and i ncl udi ng 
r equi r ement s f or  t oxi c mat er i al s and ai r  sampl i ng i n conf i ned spaces,  as 
speci f i ed bel ow.   Col l ect  r epr esent at i ve ai r  sampl es f r om t he br eat hi ng 
zone of  wor ker s i nvol ved i n t he c l eani ng pr ocess t o det er mi ne t he speci f i c  
sol vent  vapor  concent r at i ons.   Pr ovi de per sonal  pr ot ect i ve equi pment  wher e 
r equi r ed by 29 CFR 1910,  Par t  146 and i n accor dance wi t h 29 CFR 1910,  
Subpar t  I .

1. 4. 6   Ot her  Submi t t al s Requi r ement s

Submi t  t he f ol l owi ng:

a.   SDS f or  al l  pr oduct s r equi r ed t o have t hem as speci f i ed i n 29 CFR 1910,  
Par t  1200 pl us document at i on of  t he saf et y i ndoct r i nat i on pl an as 
descr i bed i n Chapt er  6- 2. q of  EM 385- 1- 1.

b.   An Acci dent  Pr event i on Pl an,  i n accor dance wi t h t he r equi r ement s of  
Chapt er  01 of  EM 385- 1- 1,  i ncl udi ng,  but  not  l i mi t ed t o,  each of  t he 
t opi c ar eas l i s t ed i n Appendi x A t her ei n and t he speci f i ed 
r equi r ement s.   Devel op each t opi c i n a conci se manner  t o i ncl ude 
management  and oper at i onal  aspect s.

c.   Det ai l ed wr i t t en st andar d oper at i ng pr ocedur es f or  conf i ned spaces i n 
accor dance wi t h 29 CFR 1910,  Par t  146 and Chapt er  34.  of  EM 385- 1- 1.   
The pr ocedur es must  i ncl ude:

( 1)   Cer t i f i cat es of  cal i br at i on f or  al l  t est i ng and moni t or i ng 
equi pment  i ncl udi ng:  t ype of  equi pment ,  model  number ,  dat e of  
cal i br at i on,  f i r m conduct i ng cal i br at i on,  and si gnat ur e of  
i ndi v i dual  cer t i f y i ng cal i br at i on.

( 2)   Met hods of  i nspect i on of  per sonal  pr ot ect i ve equi pment  pr i or  t o 
use.

( 3)   Wor k pr act i ces and ot her  engi neer i ng cont r ol s desi gned t o r educe 
ai r bor ne hazar dous chemi cal  exposur es t o a mi ni mum.

( 4)   Speci f i cat i on of  t he desi gn and i nst al l at i on of  vent i l at i on 
syst ems whi ch must  pr ovi de adequat e oxygen cont ent  and pr ovi de f or  
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t he di l ut i on of  pai nt  sol vent  vapor ,  l ead,  and ot her  t oxi c 
par t i cul at es wi t hi n t he conf i ned space.   I ncl ude pl ans t o eval uat e 
t he adequacy of  ai r  f l ow pat t er ns.

d.   A compr ehensi ve wr i t t en r espi r at or y pr ot ect i on pr ogr am i n accor dance 
wi t h 29 CFR 1910,  Par t  134,  29 CFR 1926,  Par t  62,  and Chapt er  5- 3. c  
of  EM 385- 1- 1.   I ncl ude an Ai r bor ne Sampl i ng Pl an det ai l i ng t he 
NI OSH 2003- 154,  Fact or y Mut ual ,  or  Under wr i t er s Labor at or i es 
r equi r ement s.

e.   A wr i t t en pl an f or  vent i l at i on assessment s t o be per f or med by a 
qual i f i ed per son f or  al l  conf i ned- space wor k,  sol vent  c l eani ng,  
abr asi ve bl ast i ng,  and met al l i z i ng oper at i ons.

f .   A wr i t t en Hazar d Communi cat i on Pr ogr am as r equi r ed by 29 CFR 1910,  
Par t  1200.

g.   A t abul at ed l i s t  of  met al l i z i ng equi pment  t o be used on t he j ob and a 
l i s t i ng of  t he t ype,  br and name,  s i ze gr adat i on,  and suppl i er  of  each 
t ype of  abr asi ve bl ast  medi a t o be used on t he j ob.

h.   A wr i t t en r ecor d of  physi cal  exami nat i ons pr ovi ded t o al l  empl oyees 
who may be r equi r ed t o wear  a r espi r at or ,  who may be exposed t o 
excessi ve noi se l evel s,  or  who may be exposed t o t oxi c cont ami nant s,  
i ncl udi ng st at ement s s i gned by t he exami ni ng physi c i an f or  each 
empl oyee st at i ng t hat  t he exam i ncl uded t he mi ni mum r equi r ement s and 
t hat  t he empl oyee i s medi cal l y f i t  t o per f or m t he wor k.

i .   Document at i on of  t he Cont r act or ' s qual i f i cat i ons and exper i ence.   
Pr i or  t o submi ssi on of  ot her  r equi r ed saf et y and heal t h submi t t al  
i t ems,  a st at ement  of  qual i f i cat i ons and exper i ence f or  t he Compet ent  
Per son.   Document at i on of  coat i ng i nspect or  qual i f i cat i ons and 
exper i ence.

j .   A wor ki ng st andar d of  t he met al l i zed coat i ng.   A 1 kg 2. 2 l b unused 
sampl e of  each bl ast  medi a t o be used on t he j ob.   And one l i t er  quar t  
sampl es of  each t ype and bat ch of  seal er  and pai nt  t o be used on t he 
j ob.

k.   A 300 mm 12 i nch sampl e of  each l ot  and t ype of  wi r e t o be used on t he 
j ob.   St or e bat ches or  l ot s of  met al l i z i ng wi r e at  t he pr oj ect  s i t e or  
segr egat e t hem at  t he sour ce of  suppl y suf f i c i ent l y i n advance of  need 
t o al l ow 30 days f or  sampl i ng and t est i ng.   Not i f y t he Cont r act i ng 
Of f i cer  when and wher e t he met al l i z i ng wi r e i s avai l abl e f or  
sampl i ng.   Per f or m al l  sampl i ng i n accor dance wi t h ANSI / ASQ Z1. 4.   
Sampl i ng of  each l ot  wi l l  be wi t nessed by a r epr esent at i ve of  t he 
Cont r act i ng Of f i cer  unl ess ot her wi se speci f i ed or  di r ect ed.   Sampl es 
of  met al l i z i ng wi r e must  be cl ear l y l abel ed t o i ndi cat e t ype of  
coat i ng mat er i al ,  l ot  number ,  dat e,  name of  manuf act ur er ,  t ot al  wei ght  
r epr esent ed by l ot s,  and cont r act  number .

l .   A t est  r epor t  showi ng t he r esul t s of  t he r equi r ed t est s per f or med on 
t he met al l i zed coat i ng t est  pl at es f or  each appl i cat or  and a st at ement  
t hat  t he speci f i ed r equi r ement s ar e met .   A t est  r epor t  showi ng t he 
r esul t s of  t he t est s r equi r ed f or  t he met al l i z i ng wi r e and t he ar c 
spr ayi ng equi pment  qual i f i cat i on.   A t est  r epor t  showi ng t he r esul t s 
of  t he r equi r ed t est s per f or med on t he Job Ref er ence St andar d ( JRS)  
and a st at ement  t hat  al l  of  t he cont r act  r equi r ement s of  sur f ace 
pr epar at i on,  met al l i zed coat i ng,  seal i ng,  and pai nt i ng ar e r epr esent ed 
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by t he JRS.

m.   Cer t i f i cat es of  qual i f i cat i ons f or  each Coat i ng I nspect or .   And 
manuf act ur er ' s cer t i f i cat es of  compl i ance.

1. 5   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Saf et y Dat a Sheet s

Acci dent  Pr event i on Pl an;  G[ ,  [ _____] ]

Conf i ned Space Pr ocedur es;  G[ ,  [ _____] ]
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Respi r at or y Pr ot ect i on Pr ogr am;  G[ ,  [ _____] ]

Ai r bor ne Sampl i ng Pl an;  G[ ,  [ _____] ]

Vent i l at i on Assessment  Pl an;  G[ ,  [ _____] ]

Wor ker  Hazar d Communi cat i on Pr ogr am;  G[ ,  [ _____] ]

Met al l i z i ng Equi pment ;  G[ ,  [ _____] ]

Abr asi ve Medi a;  G[ ,  [ _____] ]

Cont r act or  Qual i f i cat i ons and Exper i ence

Compet ent  Per son Qual i f i cat i ons and Exper i ence;  G[ ,  [ _____] ]

Saf et y I ndoct r i nat i on Pl an;  G[ ,  [ _____] ]

SD- 04 Sampl es

Job Ref er ence St andar d ( JRS)

Bl ast  Medi a

Met al l i z i ng Wi r e

Seal er  and Pai nt ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Appl i cat or  Qual i f i cat i on Test

Met al l i z i ng Wi r e

Ar c Spr ay Equi pment  Qual i f i cat i on

Job Ref er ence St andar d ( JRS) ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Coat i ng I nspect or s

Coat i ng Thi ckness Gages

1. 6   QUALI TY ASSURANCE

1. 6. 1   Cont r act or  Qual i f i cat i ons and Exper i ence

The cont r act or  must  have a mi ni mum of  t wo year s of  document ed exper i ence 
i n t he f i el d of  t her mal  spr ay and have per f or med at  l east  one si mi l ar  
pr oj ect  i n t he past .

1. 6. 2   Ar c Spr ay Equi pment  Qual i f i cat i on

Each t ype and model  of  ar c spr ay equi pment  t o be used on t he j ob must  be 
qual i f i ed i n accor dance wi t h t he r equi r ement s of  t hi s subpar t .   Under  
condi t i ons of  cont i nuous use,  t he equi pment  must  be capabl e of  keepi ng t he 
act ual  cur r ent  out put ,  vol t age,  wi r e f eed r at e,  at omi zat i on ai r  pr essur e,  
and f l ow vol ume at  set  val ues and  not  devi at e f r om t hem by mor e t han 5 
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per cent  dur i ng a 15 mi nut e per i od.   The wi r e f eed mechani sm must  be 
desi gned f or  aut omat i c al i gnment .   When oper at ed cont i nuousl y f or  15 
mi nut es t he equi pment  and not  sput t er ,  pop,  or  st op oper at i ng.   The 
equi pment  must  be capabl e of  cont i nuous st ar t  and st op oper at i on f or  a 
mi ni mum of  f i f t een cycl es consi st i ng of  10 seconds on and 5 seconds of f ,  
wi t hout  f usi ng,  sput t er i ng or  deposi t i on of  nodul es.   The appl i ed coat i ng 
must  be uni f or m and f r ee of  bl i s t er s,  cr acks,  l oosel y adher ent  par t i c l es,  
nodul es,  or  powder y deposi t s.   The r equi r ed measur ement s of  oper at i ng 
per f or mance must  be conduct ed and document ed by t he qual i f i ed Coat i ng 
I nspect or .

1. 6. 3   Met al l i z i ng Appl i cat or  Qual i f i cat i on

Per f or m t he Appl i cat or  Qual i f i cat i on Test  i n t he pr esence of  t he 
Cont r act i ng Of f i cer  unl ess ot her wi se speci f i ed or  di r ect ed.   Qual i f y each 
wor ker  t o appl y met al l i zed coat i ngs on t he j ob i n accor dance wi t h t he 
r equi r ement s of  t hi s par agr aph.   Use t est  pl at es t o qual i f y appl i cat or s at  
t he st ar t  of  a j ob t hat  ar e 305 x 305 x 9. 5 mm 12 x 12 x 0. 375 i nch f l at  
st eel  and ar e of  t he same chemi cal  composi t i on as t he wor k sur f aces t o be 
coat ed.   The cl eani ng met hod and abr asi ves used t o pr epar e t he t est  pl at e 
ar e t he same as t hat  t o be used on t he wor k sur f aces.   Measur e and r ecor d 
t he bl ast  pr of i l e i n accor dance wi t h ASTM D4417,  Met hod C.   Appl y t he 
speci f i ed coat i ng t hi ckness i n not  l ess t han t wo hal f  l apped passes 
appl i ed at  r i ght  angl es t o each ot her .   Test  t he adhesi ve st r engt h i n 
accor dance wi t h ASTM D4541 usi ng a sel f - al i gni ng Type I V adhesi on t est er .   
Measur e and r ecor d t he adhesi on st r engt h at  f i ve r andoml y sel ect ed 
l ocat i ons.   The aver age adhesi on must  not  be l ess t han [ 6. 9 kPa 1000 psi  
f or  85- 15 zi nc- al umi num al l oy]  [ 11 kPa 1600 psi  f or  al umi num]  [ 5. 2 kPa 750 
psi  f or  z i nc] .   Any t est  pl at e wi t h an aver age adhesi on val ue bel ow t he 
r equi r ement s of  t hi s par agr aph or  any pl at e wi t h a  s i ngl e adhesi on 
measur ement  of  l ess t han 80- per cent  of  t he speci f i ed mi ni mum aver age 
adhesi on val ue wi l l  be r ej ect ed.   I f  t he t est  f ai l s  r epeat  t he t est  usi ng 
a new t est  pl at e.   I f  t he t est  f ai l s  on t he second pl at e t he appl i cat or  
wi l l  be deemed unaccept abl e.   The speci f i ed sur f ace pr of i l e and adhesi on 
t est s must  be conduct ed and document ed by t he qual i f i ed Coat i ng I nspect or .

1. 6. 4   Coat i ng I nspect or  Qual i f i cat i ons and Exper i ence

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y NACE Basi c f or  most  pr oj ect s,  NACE 
Cer t i f i ed f or  l ar ge or  compl ex pr oj ect s.   The 
speci f i er  may add a r equi r ement  f or  t he qual i f i ed 
coat i ng i nspect or s t o be empl oyed by an i ndependent  3
r d par t y i nspect i on f i r m.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Submi t  document at i on of  cer t i f i cat i on f or  al l  coat i ng i nspect or s.   The 
mi ni mum cer t i f i cat i on r equi r ement  i s a [ Basi c]  [ Cer t i f i ed]  I nspect or  under  
t he Nat i onal  Associ at i on of  Cor r osi on Engi neer s Coat i ng I nspect or  Tr ai ni ng 
and Cer t i f i cat i on Pr ogr am.   The document at i on must  i ncl ude t he NACE 
i nspect or  i dent i f i cat i on number s,  dat e of  qual i f i cat i on,  and expi r at i on 
dat e.   I n addi t i on t o cer t i f i cat i on al l  coat i ng i nspect or s must  as a 
mi ni mum have per f or med coat i ng i nspect i on on at  l east  one pr evi ous t her mal  
spr ay j ob or  have at t ended an SSPC t ut or i al  on t her mal  spr ay coat i ng 
appl i cat i on.

1. 6. 5   Met al l i zed Coat i ng Thi ckness Gage Qual i f i cat i on

Submi t  document at i on of  cer t i f i cat i on f or  al l  coat i ng t hi ckness gages.   
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Use magnet i c f l ux- t ype t hi ckness gages,  as descr i bed i n ASTM D7091,  Met hod 
B,  t o make al l  met al l i zed coat i ng t hi ckness measur ement s.   Thi ckness gages 
used on t he j ob must  be cer t i f i ed by t he gage manuf act ur er  as havi ng an 
accur acy of  3 per cent  or  bet t er .

1. 6. 6   Compet ent  Per son Qual i f i cat i ons and Exper i ence

Ut i l i ze a qual i f i ed and compet ent  per son,  as def i ned i n Chapt er  1. 3. a of  
EM 385- 1- 1,  t o devel op t he r equi r ed saf et y and heal t h submi t t al  and t o 
pr ovi de onsi t e saf et y and heal t h ser vi ces dur i ng t he cont r act  per i od.   The 
per son must  be a Cer t i f i ed I ndust r i al  Hygi eni st  ( CI H) ,  an I ndust r i al  
Hygi eni st  ( I H) ,  or  a Cer t i f i ed Saf et y Pr of essi onal  ( CSP)  wi t h a mi ni mum of  
3 year s of  demonst r at ed exper i ence i n s i mi l ar  r el at ed wor k.   Cer t i f y t hat  
t he Cer t i f i ed I ndust r i al  Hygi eni st  ( CI H)  hol ds cur r ent  and val i d 
cer t i f i cat i on f r om t he Amer i can Boar d of  I ndust r i al  Hygi ene ( ABI H) ,  t hat  
t he I H i s consi der ed boar d el i gi bl e by wr i t t en conf i r mat i on f r om t he ABI H,  
or  t hat  t he CSP hol ds cur r ent  and val i d cer t i f i cat i on f r om t he Amer i can 
Boar d of  Cer t i f i ed Saf et y Pr of essi onal s.   The CI H,  I H,  or  CSP may ut i l i ze 
ot her  qual i f i ed and compet ent  per sons,  as def i ned i n EM 385- 1- 1,  t o 
conduct  onsi t e saf et y and heal t h act i v i t i es as l ong as t hese per sons have 
a mi ni mum of  3 year s of  demonst r at ed exper i ence i n s i mi l ar  r el at ed wor k 
and ar e under  t he di r ect  super vi s i on of  t he CI H,  I H,  or  CSP.

1. 6. 7   Saf et y and Heal t h Pr ovi s i ons

1. 6. 7. 1   El ect r i cal  Shock Pr event i on

Cont r ol  of  el ect r i cal  shock must  i ncl ude,  but  i s not  l i mi t ed t o,  t he 
f ol l owi ng:

a.   Pr oper l y mai nt ai n al l  cor ds and gr ound pr ot ect i on i n good condi t i on.   
Any damaged cor ds or  gr oundi ng equi pment  must  be i mmedi at el y r epai r ed 
or  r epl aced.   Cor ds must  not  be spl i ced.

b.   Cor ds must  be appr oved f or  wet  or  damp l ocat i ons and be r at ed f or  har d 
usage or  ext r a har d usage as speci f i ed i n NFPA 70.

c.   Use Gr ound Faul t  Ci r cui t  I nt er r upt er s ( GFCI )  i n addi t i on t o 
appr opr i at e over cur r ent  pr ot ect i on on al l  el ect r i cal  out l et s.

d.   Swi t ches and r ecept acl es must  have pr oper  cover s.  Ci r cui t  br eaker  
boxes must  be cl osed.

e.   Test  al l  el ect r i cal  c i r cui t  gr ounds and GFCI  bef or e begi nni ng any 
act ual  wor k.

1. 6. 7. 2   Respi r at or y Pr ot ect i on Pr ogr am

Use appr opr i at el y cer t i f i ed r espi r at or y equi pment  t o pr ot ect  t he heal t h of  
each empl oyee who may be exposed t o ai r  cont ami nant s.   Sel ect  appr opr i at e 
r espi r at or s f r om t hose cur r ent l y appr oved and cer t i f i ed by NI OSH under  t he 
pr ovi s i ons of  42 CFR 84 and 29 CFR 1910,  Par t  134.

1. 6. 7. 3   Eye Pr ot ect i on

Use hel met s,  handshi el ds,  f aceshi el ds,  and goggl es conf or mi ng t o 
ANSI / I SEA Z87. 1 and ANSI / I SEA Z89. 1 t o pr ot ect  t he eyes f r om i nf r ar ed and 
ul t r avi ol et  r adi at i on and f l y i ng par t i c l es dur i ng spr ayi ng or  bl ast i ng 
oper at i ons.   Pr ovi de hel per s and adj acent  oper at or s wi t h pr oper  eye 
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pr ot ect i on.   Suppl ement  f aceshi el ds wi t h saf et y goggl es.

1. 6. 7. 4   Hear i ng Pr ot ect i on

Pr ovi de pr ot ect i on agai nst  t he ef f ect s of  noi se exposur e i n accor dance 
wi t h EM 385- 1- 1,  Chapt er  5,  " Per sonal  Pr ot ect i ve and Li f esavi ng 
Equi pment , "  Subchapt er  5- 3. b,  " Hear i ng Pr ot ect i on, "  and 29 CFR 1910,  Par t  
95.

1. 6. 7. 5   Pr ot ect i ve Cl ot hi ng

Appr opr i at e pr ot ect i ve c l ot hi ng i s r equi r ed f or  spr ay or  bl ast  oper at i ons.

1. 6. 7. 6   Vent i l at i on

Pr ovi de engi neer i ng cont r ol s,  i ncl udi ng l ocal  exhaust  or  gener al  
vent i l at i on syst ems,  t o cont r ol  t oxi c f umes and gases t o t he ext ent  
necessar y.   When t oxi c par t i cul at es ar e r emoved f r om a wor k ar ea,  use a 
dust  col l ect or  t o t r ap t he dust  and pr event  cont ami nat i on of  t he 
sur r oundi ng ar eas and t he gener al  envi r onment .   Submi t  a Vent i l at i on 
Assessment  Pl an as speci f i ed i n t he Submi t t al s par agr aph.

1. 6. 7. 7   Toxi c Mat er i al s

Per f or m met al l i z i ng onl y wi t h appr opr i at e r espi r at or y pr ot ect i on and 
adequat e vent i l at i on.   When met al l i z i ng i n a conf i ned space pr ovi de ei t her  
gener al  or  l ocal  vent i l at i on.   I f  vent i l at i on cannot  r educe exposur es t o 
saf e l evel s,  use r espi r at or s t o r educe empl oyee exposur e t o accept abl e 
l evel s.

1. 6. 7. 8   Ai r  Sampl i ng

Per f or m per i odi c ai r  sampl i ng as necessar y t o ensur e t hat  conf i ned spaces 
ar e mai nt ai ned wi t hi n t he l i mi t s of  t he accept abl e ent r y condi t i ons.   
Submi t  an Ai r bor ne Sampl i ng Pl an i ncl udi ng a l i s t i ng of  appr oved 
equi pment ,  equi pment  cal i br at i on pr ocedur es,  sampl i ng met hods,  sampl i ng t o 
be per f or med,  and anal yt i cal  pr ocedur es t o be used based on t he t ype of  
wor k t o be per f or med and ant i c i pat ed t oxi c cont ami nant s t o be gener at ed.   
I ncl ude t he name of  t he accr edi t ed l abor at or y,  l i s t ed by t he Amer i can 
I ndust r i al  Hygi ene Associ at i on ( AI HA) ,  t o be used t o conduct  t he anal ysi s 
of  any col l ect ed ai r  sampl es.

1. 6. 7. 9   Medi cal  St at us

Pr i or  t o t he st ar t  of  wor k,  and annual l y t her eaf t er ,  submi t  a Medi cal  
St at us Repor t .   Medi cal l y eval uat e al l  Cont r act or  empl oyees wor ki ng wi t h 
or  ar ound pai nt  syst ems,  t hi nner s,  bl ast  medi a,  f l ame-  or  ar c- spr ay 
oper at i ons,  t hose r equi r ed t o wear  r espi r at or y pr ot ect i ve equi pment ,  and 
t hose who wi l l  be exposed t o hi gh noi se l evel s f or  t he par t i cul ar  t ype of  
exposur e t hey may encount er .   The Repor t  must  i ncl ude t he empl oyee' s name,  
t he t est s per f or med,  t he name of  t he physi c i an r esponsi bl e f or  per f or mi ng 
t he t est s,  and a physi c i an' s st at ement  t hat  t he empl oyee' s medi cal  st at us 
woul d per mi t  speci f i c  t ask per f or mance.   Mai nt ai n medi cal  r ecor ds as 
r equi r ed by 29 CFR 1910. 20.   The eval uat i on must  i ncl ude:

a.   Audi omet r i c t est i ng and eval uat i on of  empl oyees who wi l l  wor k i n a 
noi se envi r onment  wi t h a t i me wei ght ed aver age gr eat er  t han or  equal  
t o 85 dBA.
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b.   Vi s i on scr eeni ng of  empl oyees who wi l l  r equi r e eye pr ot ect i on 
( empl oyees who use f ul l - f acepi ece r espi r at or s cannot  wear  cont act  
l enses) .

c.   Medi cal  eval uat i on of  empl oyees who wi l l  be r equi r ed t o wear  
r espi r at or y pr ot ect i on must  i ncl ude,  but  i s not  l i mi t ed t o,  t he 
f ol l owi ng:

( 1)   Medi cal  hi st or y i ncl udi ng,  but  not  l i mi t ed t o,  al cohol  use,  wi t h 
emphasi s on l i ver ,  k i dney,  and pul monar y syst ems,  and sensi t i v i t y 
t o chemi cal s t o be used on t he j ob.

( 2)   Gener al  physi cal  exami nat i on wi t h emphasi s on l i ver ,  k i dney,  and 
pul monar y syst em.

( 3)   Det er mi nat i on of  t he empl oyee' s physi cal  and psychol ogi cal  
abi l i t y  t o wear  r espi r at or y pr ot ect i ve equi pment  and t o per f or m 
j ob- r el at ed t asks.

( 4)   Det er mi nat i on of  basel i ne val ues of  bi ol ogi cal  i ndi ces f or  l at er  
compar i son t o changes associ at ed wi t h exposur e t o pai nt  syst ems 
and t hi nner s or  bl ast  medi a,  whi ch i ncl ude:  l i ver  f unct i on t est s 
t o i ncl ude SGOT,  SGPT,  GGPT,  al kal i ne phosphat es,  bi l i r ubi n,  
compl et e ur i nal ysi s,  EKG ( empl oyees over  age 40) ,  bl ood ur ea 
ni t r ogen ( bun) ,  ser um cr eat i ni ne,  pul monar y f unct i on t est ,  FVC,  
and FEV,  chest  x- r ay ( i f  medi cal l y i ndi cat ed) ,  bl ood l ead and ZPP 
( f or  i ndi v i dual s wher e i t  i s  known t her e wi l l  be an exposur e t o 
mat er i al s cont ai ni ng l ead) ,  ot her  cr i t er i a t hat  may be deemed 
necessar y by t he Cont r act or ' s physi c i an.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   29 CFR 1926. 62 Lead r equi r es t he devel opment  
of  a Wor ker  Pr ot ect i on Pl an f or  j obs i nvol v i ng 
r emoval  of  l ead- cont ai ni ng coat i ngs.   I t  i s  t he 
speci f i er ' s r esponsi bi l i t y  f or  det er mi ni ng when 
l ead- cont ai ni ng pai nt  wi l l  be r emoved and r equi r i ng 
t he appr opr i at e submi t t al s i ncl udi ng envi r onment al  
compl i ance,  wor ker  pr ot ect i on,  and wast e management .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

1. 7. 1   Met al l i z i ng Wi r e

Package,  shi p,  and st or e met al l i z i ng wi r e i n conf or mance wi t h ASTM D3951.   
Commer ci al  packagi ng used f or  di st r i but i on di r ect l y t o a usi ng cust omer  or  
subsequent  r edi st r i but i on i s r equi r ed t o  pr ot ect  i t ems agai nst  physi cal  
and envi r onment al  damage dur i ng shi pment ,  handl i ng,  and st or age.   Cl ear l y 
and dur abl y l abel  i ndi v i dual  spool  cont ai ner s and shi ppi ng cont ai ner s t o 
i ndi cat e cont r act  number s,  speci f i cat i on number ,  mat er i al  t ype,  l ot  
number ,  net  wei ght ,  dat e of  manuf act ur e ( mont h and year ) ,  wi r e di amet er ,  
and manuf act ur er ' s and di st r i but or ' s name.   Del i ver  met al l i z i ng wi r e t o 
t he j ob i n unbr oken cont ai ner s.   St or e al l  met al l i z i ng wi r e under  cover  
f r om t he el ement s.

1. 7. 2   Seal er s and Pai nt s

Pr ocess and package seal er s and pai nt s t o ensur e t hat  wi t hi n a per i od of  
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one year  f r om dat e of  manuf act ur e,  t hey wi l l  not  gel ,  l i ver ,  or  t hi cken 
del et er i ousl y,  or  f or m gas i n t he c l osed cont ai ner .   Package seal er s and 
pai nt s,  unl ess ot her wi se speci f i ed or  per mi t t ed,  i n st andar d cont ai ner s 
not  l ar ger  t han 20 L 5 gal l ons,  wi t h r emovabl e f r i c t i on or  l ug- t ype 
cover s.   Label  each cont ai ner  or  separ at el y packaged component  t her eof  t o 
i ndi cat e t he pur chaser ' s or der  number ,  dat e of  manuf act ur e,  manuf act ur er ' s 
bat ch number ,  quant i t y,  col or ,  component  i dent i f i cat i on and desi gnat ed 
name,  and f or mul a or  speci f i cat i on number  of  t he pai nt  t oget her  wi t h 
speci al  l abel i ng i nst r uct i ons,  when speci f i ed.   Del i ver  mat er i al s t o t he 
j ob i n unbr oken cont ai ner s.   St or e seal er s and pai nt s,  t hat  can be har med 
by exposur e t o col d weat her ,  i n vent i l at ed,  heat ed shel t er s.   St or e al l  
seal er s and pai nt s under  cover  f r om t he el ement s and i n l ocat i ons f r ee 
f r om spar ks and f l ames.

1. 8   ENVI RONMENTAL REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Mi ni mum and maxi mum appl i cat i on t emper at ur es 
shoul d be speci f i ed f or  met al l i zed coat i ng- seal er  
dupl exes.   The est abl i shed l i mi t s f or  seal er  and 
pai nt  t opcoat s shoul d be speci f i ed f or  t he ent i r e 
syst em.   Vi nyl  seal er s and pai nt s ar e gener al l y 
l i mi t ed t o a mi ni mum appl i cat i on t emper at ur e of  2 
degr ees C 35 degr ees F.   Al l  ot her  seal er s and 
t opcoat s have a mi ni mum appl i cat i on t emper at ur e of  
10 degr ees C 50 degr ees F.   I f  no seal er  or  pai nt  i s  
t o be appl i ed t hen t he mi ni mum appl i cat i on 
t emper at ur e i s unl i mi t ed,  however ,  a pr act i cal  l i mi t  
of  2 degr ees C 35 degr ees F i s r ecommended.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Appl y met al l i c  coat i ngs onl y t o sur f aces t hat  ar e a mi ni mum of  3 degr ees C 
5 degr ees F above t he dew poi nt  and t hat  ar e compl et el y f r ee of  moi st ur e 
as det er mi ned by s i ght  and t ouch.   Do not  appl y met al l i c  coat i ngs t o 
sur f aces upon whi ch t her e i s det ect abl e f r ost  or  i ce.   Met al l i zed coat i ngs 
must  not  be appl i ed when ambi ent  and sur f ace t emper at ur es ar e bel ow or  ar e 
expect ed t o dr op bel ow t he mi ni mum appl i cat i on t emper at ur e pr i or  t o 
compl et i on of  met al l i z i ng and cur i ng of  t he seal er  and pai nt .   The mi ni mum 
appl i cat i on t emper at ur e i s equal  t o t hat  speci f i ed by t he manuf act ur er  of  
t he seal er  or  pai nt  but  not  bel ow 0 degr ees C 32 degr ees F.   Dur i ng 
per i ods of  i ncl ement  weat her  char act er i zed by ext r emes of  humi di t y and 
t emper at ur e,  met al l i z i ng may be cont i nued by encl osi ng t he wor k ar ea and 
pr ovi di ng condi t i oned ai r ,  pr ovi ded t he pr oscr i bed ambi ent ,  sur f ace,  and 
dew poi nt  t emper at ur es ar e mai nt ai ned.

PART 2   PRODUCTS

2. 1   METALLI ZI NG WI RE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  qui ck gui dance t o t he f i r st  choi ce 
met al l i z i ng syst em,  f or  st eel  sur f aces i n each of  
sever al  exposur e condi t i ons f r equent l y i ncur r ed on 
pr oj ect s,  t he f ol l owi ng wi l l  be hel pf ul :

Nor mal  at mospher i c exposur es -  Syst ems No.  1- Z and 
4- Z- A.

Sever e i ndust r i al  at mospher i c exposur es -  Syst ems 
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No.  2- Z and 5- Z- A.

Pr ol onged condensat i on or  i mmer si on i n r el at i vel y 
qui et ,  nonabr asi ve wat er s -  Syst em No.  5- Z- A.

I ndust r i al  at mospher e wher e l onger  ser vi ce l i f e i s 
desi r ed -  Syst ems No.  3- Z and 6- Z- A.

I mmer si on i n t ur bul ent ,  i ce-  and debr i s- l aden,  
abr asi ve wat er s -  Syst em No.  6- Z- A.

Zebr a mussel  cont r ol  i n f r esh wat er  i mmer si on -  
Syst em 6- Z- A.

Mar i ne ( sal t )  at mospher i c exposur es -  Syst em No.  7- A.

Hi gh t emper at ur e st eel  -  Syst em No.  8- A.

I mmer si on i n sea wat er  -  Syst em No.  8- A.

The f ol l owi ng not e par agr aphs pr ovi de addi t i onal ,  
usef ul  i nf or mat i on r egar di ng t he use of  t he 
di f f er ent  met al l i z i ng syst ems f or  speci f i c  
appl i cat i ons.

For  st r uct ur al  component s t hat  ar e onl y par t i al l y  
submer ged,  such as t ai nt er  gat es,  t he desi gner  
shoul d consi der  speci f y i ng a t hi cker  syst em on t he 
i mmer sed sur f aces and a t hi nner  syst em on t he 
at mospher i cal l y exposed sur f aces.   Syst ems usi ng 
di f f er ent  met al l i z i ng mat er i al s shoul d not  be used 
f or  such appl i cat i ons.   The use of  mul t i pl e 
pr ot ect i ve coat i ng syst ems t ai l or ed t o a speci f i c  
st r uct ur e may r esul t  i n s i gni f i cant  cost  savi ngs.

Syst ems No.  1- Z and 4- Z- A ar e consi der ed equi val ent  
and may be i nt er changed by t he pr oj ect  speci f i cat i on 
wr i t er .   Syst ems No.  1- Z and 4- Z- A ar e i nt ended f or  
use on st eel  sur f aces i n nor mal  at mospher i c 
exposur es.

Syst ems No.  2- Z and 5- Z- A ar e consi der ed equi val ent  
f or  at mospher i c exposur es onl y and may be 
i nt er changed by t he pr oj ect  speci f i cat i on wr i t er  f or  
t hi s use.   Syst ems No.  2- Z and 5- Z- A ar e i nt ended 
f or  use on st eel  sur f aces i n nor mal  and sever e 
i ndust r i al  at mospher es and f or  st eel  sur f aces 
subj ect  t o pr ol onged per i ods of  condensat i on.   
Syst em 5- Z- A may al so be used on st eel  sur f aces i n 
cont i nuous or  i nt er mi t t ent  i mmer si on i n r el at i vel y 
qui et ,  nonabr asi ve f r esh wat er .

For  at mospher i c exposur es onl y,  syst ems No.  3- Z and 
6- Z- A ar e consi der ed equi val ent  and may be 
i nt er changed by t he pr oj ect  speci f i cat i on wr i t er .   
Syst ems No.  3- Z and 6- Z- A may be used f or  st eel  
sur f aces exposed i n nor mal  and i ndust r i al  
at mospher es when a l onger  ser vi ce l i f e t han woul d be 
pr ovi ded by syst ems No.  2- Z or  5- Z- A i s desi r ed.   
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Syst em No.  6- Z- A i s i nt ended pr i mar i l y f or  use on 
st eel  sur f aces i mmer sed i n f r esh wat er s.

Syst em 6- Z- A i s r ecommended f or  appl i cat i ons wher e a 
coat i ng t hat  pr event s zebr a mussel  f oul i ng i s 
r equi r ed.

Syst em No.  7- A i s r ecommended f or  use on st eel  
sur f aces i n mar i ne ( sal t )  at mospher i c exposur es.

Met al l i z i ng syst em No.  8- A i s r ecommended f or  use on 
hi gh- t emper at ur e st eel  at  t emper at ur es up t o 900 
degr ees C 1650 degr ees F and f or  st eel  i mmer sed i n 
seawat er .   Syst em No.  8- A may al so be used f or  
ext ended ser vi ce on mar i ne ( sal t )  at mospher i c st eel .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Have t he wi r e t est ed by a commer ci al  l abor at or y or  by t he manuf act ur er  of  
t he wi r e.   Accept ance of  met al l i z i ng wi r e i s based on t he t est i ng 
r equi r ement s descr i bed i n AWS A5. 01M/ A5. 01 Schedul e H ( chemi cal  
anal ysi s) .   The t est ed wi r e must  conf or m t o t he composi t i onal  r equi r ement s 
speci f i ed i n AWS C2. 25/ C2. 25M f or  [ 99. 99 Zi nc]  [ 1100 Al umi num]  [ 85/ 15 
Zi nc- Al umi num]  wi r e.   Submi t  a r epor t  of  t he t est  r esul t s.

2. 2   SEALER AND PAI NT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   See par agr aph SPECI AL PAI NTI NG I NSTRUCTI ONS 
f or  i nst r uct i ons not  f ound i n Sect i on 09 97 02.

Met al l i z i ng syst ems wi l l  pr ovi de excel l ent  
at mospher i c cor r osi on pr ot ect i on f or  ext ended 
per i ods wi t hout  seal i ng or  pai nt i ng.   However ,  
pai nt i ng i s r ecommended t o ext end t he l i f e of  t he 
met al l i c  coat i ng,  and i n some cases,  t o achi eve a 
desi r ed appear ance.   Pai nt i ng syst ems f ound i n 
Sect i on 09 97 02 may be used t o seal  and pai nt  t he 
met al l i zed sur f ace.   I t  i s  of t en conveni ent  t o pai nt  
met al l i zed sur f aces wi t h i dent i cal  pai nt  syst ems 
empl oyed on adj acent  or  cont act i ng sur f aces t hat  
have not  been met al l i zed.   Pai nt  syst ems No.  3,  4,  
and 5- D ar e sui t abl e f or  seal i ng at mospher i cal l y 
exposed por t i ons of  par t i al l y  i mmer sed i t ems such as 
t ai nt er  gat es.   Syst ems 13,  14,  and a modi f i ed 
ver si on of  syst em 21 wher e i t  i s  t opcoat ed wi t h SSPC 
Pai nt  34,  ar e r ecommended f or  i t ems onl y exposed t o 
t he at mospher e.   Pai nt  syst ems No.  14 and SSPC Pai nt  
34 ar e avai l abl e i n saf et y col or s.   Pai nt  syst em 13 
pr ovi des an al umi num f i ni sh.   Ot her  coat i ng syst ems 
f ound i n Sect i on 09 97 02 ar e not  r ecommended.

When used f or  hi gh t emper at ur e at mospher i c 
appl i cat i ons syst em 8- A shoul d not  be seal ed.

Seal i ng and pai nt i ng of  t he met al l i zed sur f aces 
i nt ended f or  i mmer si on i s gener al l y r ecommended t o 
ext end t he l i f e of  t he met al l i c  coat i ng except  t hat  
al umi num coat i ngs t o be i mmer sed i n sal t  wat er  
shoul d not  be pai nt ed.   Pai nt  syst ems No.  3,  4,  5- D,  
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and 21 ar e r ecommended f or  i mmer si on appl i cat i ons.

When used as a zebr a mussel  ant i f oul ant ,  syst em 
6- Z- A shoul d not  be seal ed or  pai nt ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Al l  seal er  and pai nt  mat er i al s must  conf or m t o t he r equi r ement s of  Sect i on 
09 97 02 PAI NTI NG:   HYDRAULI C STRUCTURES.

2. 3   ABRASI VE MEDI A

Pr ovi de angul ar  abr asi ve bl ast  medi a capabl e of  pr oduci ng t he speci f i ed 
sur f ace pr of i l e l i s t ed i n par agr aph Abr asi ve Bl ast i ng.   The bl ast  medi a 
must  be st eel  gr i t ,  gar net ,  i r on oxi de,  coal  s l ag,  s i l i con car bi de,  or  
al umi num oxi de.   New st eel  gr i t  must  have a Rockwel l  C har dness of  51 or  
gr eat er  and conf or m t o t he r equi r ement s of  SSPC AB 3 i ncl udi ng par agr aph 
4. 3. 3. 2 St eel  Gr i t .   St eel  gr i t  har dness must  be Rockwel l  C of  51 or  
gr eat er .   Recycl ed st eel  gr i t  must  conf or m t o t he r equi r ement s of  SSPC AB 2
 and at  no t i me cont ai n gr eat er  t han 15 per  cent  r ound or  hal f - r ound 
par t i c l es when vi ewed under  a 10X mi cr oscope or  magni f y i ng gl ass.   Gar net  
abr asi ve must  conf or m t o t he r equi r ement s of  SSPC AB 1,  Type 1,  Cl ass A.   
I r on oxi de abr asi ve must  be a commer ci al  specul ar  hemat i t e mat er i al .   Coal  
s l ag abr asi ve must  conf or m t o t he r equi r ement s of  SSPC AB 1,  Type 2,  Cl ass 
A.   Si l i con car bi de and al umi num oxi de abr asi ves must  be commer ci al l y pur e.

PART 3   EXECUTI ON

3. 1   PREPARATI ON

3. 1. 1   Pi t ,  Edge,  and Wel d Pr epar at i on

Gr i nd vi s i bl y r ough f l ame- cut  st eel  and wel d met al  wi t h a di sk wheel  
gr i nder  or  ot her  t ool  t o pr oduce a smoot h cont our  pr i or  t o abr asi ve 
bl ast i ng.   Per f or m gr i ndi ng of  f l ame- cut  edges and wel ds t o t he ext ent  
necessar y t o et ch heat - har dened met al .   Gr i nd pi t s wi t h an aspect  r at i o of  
gr eat er  t han uni t y ( as deep as t hey ar e wi de)  wi t h an abr asi ve di sk or  
ot her  t ool  pr i or  t o bl ast i ng.   Pi t s wi t h shar p edges,  under cut  pi t s,  and 
pi t s wi t h an i r r egul ar  hor i zont al  or  ver t i cal  or i ent at i on must  al so be 
gr ound smoot ht o t he ext ent  necessar y t o al l ow t he ent i r e sur f ace of  t he 
pi t  t o be bl ast ed and coat ed.   Gr i nd shar p edges pr i or  t o abr asi ve 
bl ast i ng t o a uni f or m mi ni mum di amet er  of  3 mm 1/ 8 i nch.

3. 1. 2   Abr asi ve Bl ast i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Not e:   Consi der at i on shoul d be gi ven t o 
hi gh- pr essur e wat er  washi ng when t he subst r at e t o be 
met al l i zed has pr evi ousl y been exposed t o a chl or i de 
envi r onment .   Chl or i de envi r onment s ar e mar i ne 
exposur es or  br i dges t o whi ch de- i c i ng sal t s ar e 
appl i ed.   Hi gh- pr essur e washi ng shoul d be per f or med 
bef or e abr asi ve bl ast i ng.

A pr of i l e r ange i s speci f i ed and i s dependent  on t he 
t ype and t hi ckness of  met al l i z i ng t o be appl i ed.   
Speci f y a 0. 05 t o 0. 07 mm 2. 0 t o 3. 0 mi l  pr of i l e f or  
syst ems 1- Z,  4- Z- A,  and 7- A;  0. 06 t o 0. 09 mm 2. 5 t o 
3. 5 mi l s f or  syst ems 2- Z,  5- Z- A,  and 8- A;  and 0. 07 
t o 0. 10 mm 3. 0 t o 4. 0 mi l s f or  syst ems 3- Z and 6- Z- A.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Sol vent  c l ean and bl ast  al l  f er r ous sur f aces t o be met al l i zed t o a whi t e 
met al  gr ade i n accor dance wi t h SSPC SP 5/ NACE No.  1.   The sur f ace pr of i l e,  
as measur ed i n accor dance wi t h subpar agr aph Bl ast  Pr of i l e,  must  be bet ween 
[ 0. 05 and 0. 07]  [ 0. 06 and 0. 09]  [ 0. 07 and 0. 10]  mm [ 2. 0 and 3. 0]  [ 2. 5 and 
3. 5]  [ 3. 0 and 4. 0]  mi l s.   Take speci al  car e t o achi eve t he speci f i ed bl ast  
pr of i l e on wel ds and f l ame- cut  edges.   I n some cases,  i t  may be necessar y 
t o ei t her  gr i nd t hese sur f aces wi t h a di sk wheel  gr i nder  or  ot her  t ool  
pr i or  t o bl ast i ng or  t o use a har der  abr asi ve bl ast  medi a.   I f  r ecycl ed 
abr asi ves ar e used,  t he par t i c l e s i ze di st r i but i on of  t he wor ki ng mi x must  
be mai nt ai ned such t hat  a consi st ent  bl ast  pr of i l e i s obt ai ned.   Remove 
wel d spat t er  not  di s l odged by bl ast i ng wi t h i mpact  or  gr i ndi ng t ool s and 
r ebl ast  t he ar ea t o br i ng t he sur f ace t o t he r equi r ed pr of i l e.   Accept abl e 
sur f aces must  be f r ee of  al l  v i s i bl e cont ami nant s i ncl udi ng moi st ur e,  
gr ease,  oi l ,  soot ,  and dust  pr i or  t o r ecei v i ng t he f i r st  or  any succeedi ng 
coat  of  met al l i z i ng.

3. 1. 3   Pr ot ect i on

Pr ogr am cl eani ng,  met al l i z i ng,  and pai nt i ng so t hat  dust ,  dr y spr ay,  or  
ot her  cont ami nant s f r om t he cl eani ng and pai nt i ng oper at i ons do not  
cont ami nat e sur f aces r eady f or  met al l i zat i on or  pai nt i ng.   Pr ot ect  
sur f aces not  i nt ended t o be met al l i zed f r om t he ef f ect s of  c l eani ng and 
met al l i z i ng oper at i ons.   Pr ot ect  machi ner y agai nst  ent r y of  bl ast  abr asi ve 
and dust  i nt o wor ki ng par t s.

3. 2   METALLI ZI NG APPLI CATI ON

Set  up and oper at e met al l i z i ng equi pment  i n t he same manner  as used t o 
pr epar e t he JRS.   Val i dat e equi pment  set  up and oper at i on usi ng a bend 
t est .   The bend t est  i s  accept abl e i f  t he coat i ng shows no cr acks or  
exhi bi t s onl y mi nor  cr acki ng wi t h no l i f t i ng of  t he coat i ng f r om t he 
subst r at e.   I f  t he coat i ng cr acks and l i f t s  f r om t he subst r at e,  t he 
r esul t s of  t he bend t est  ar e unaccept abl e.   Pr ovi de cl ean and dr y 
compr essed ai r  t o at omi ze t he met al l i zed coat i ng.

3. 2. 1   Met al l i z i ng Appl i cat i on Techni que

Pr eheat  sur f aces t o be f l ame spr ayed t o pr event  condensat i on of  t he f l ame 
on t he sur f ace t o be coat ed.   Ar c spr ay appl i cat i on does not  r equi r e 
pr eheat i ng of  t he subst r at e.   Sur f aces t o be met al l i zed must  be f r ee of  
al l  v i s i bl e cont ami nant s i ncl udi ng gr ease,  oi l ,  soot ,  and dust  pr i or  t o 
r ecei v i ng t he f i r st  and subsequent  coat s of  met al l i z i ng.   Appl y al l  
met al l i z i ng coat s i n such a manner  as t o pr oduce an even,  cont i nuous f i l m 
of  uni f or m t hi ckness.   Gi ve speci al  at t ent i on t o edges,  cor ner s,  cr evi ces,  
seams,  j oi nt s,  wel ds,  r i vet s,  and ot her  sur f ace i r r egul ar i t i es t o ensur e 
t hat  t hey r ecei ve an adequat e t hi ckness of  met al l i c  coat i ng.   Oper at e 
met al l i z i ng equi pment  usi ng qual i f i ed appl i cat or s i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.   Over l ap each spr ay pass of  t he spr ayed 
met al  a mi ni mum of  40 per cent  on each spr ay pass t o ensur e uni f or m 
cover age.   Per f or m manual  spr ayi ng i n a bl ock pat t er n not  exceedi ng 600 by 
600 mm 2 by 2 f eet  squar e.   Bui l d up t he speci f i ed t hi ckness of  coat i ng i n 
mul t i pl e l ayer s of  no f ewer  t han 2 spr ay coat s ( over l appi ng at  r i ght  
angl es) .   Hol d t he appl i cat i on gun at  such a di st ance f r om t he wor k 
sur f ace t hat  t he met al  r emai ns pl ast i c unt i l  i mpact  wi t h t he sur f ace.   Do 
not  met al l i ze c l oser  t han 19 mm 3/ 4 i nch t o sur f aces t hat  ar e t o be wel ded.
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3. 2. 2   Met al l i z i ng Appear ance

The t her mal - spr ayed coat i ng pr i or  t o seal i ng must  have a uni f or m 
appear ance and not  cont ai n any of  t he f ol l owi ng:   bl i s t er s,  cr acks,  chi ps 
or  l oosel y adher i ng par t i c l es,  oi l s  or  ot her  i nt er nal  cont ami nant s,  pi t s 
exposi ng t he subst r at e,  or  nodul es.

3. 2. 3   Met al l i z i ng Thi ckness

Coat  sur f aces wi t h t he syst ems i ndi cat ed i n t he met al l i z i ng schedul e 
and/ or  as not ed on t he dr awi ngs i n accor dance wi t h t he f ol l owi ng:

3. 2. 3. 1   Syst em No.  1- Z

Appl y t o a mi ni mum aver age t hi ckness of  0. 15 mm 6. 0 mi l s f or  t he compl et ed 
syst em and a t hi ckness at  any one spot  of  not  l ess t han 0. 12 mm 5. 0 mi l s.

3. 2. 3. 2   Syst em No.  2- Z

Appl y t o a mi ni mum aver age t hi ckness of  0. 3 mm 12. 0 mi l s f or  t he compl et ed 
syst em and a t hi ckness at  any one spot  of  not l ess t han 0. 25 mm 10. 0 mi l s.

3. 2. 3. 3   Syst em No.  3- Z

Appl y t o a mi ni mum aver age t hi ckness of  0. 4 mm 16. 0 mi l s f or  t he compl et ed 
syst em and a t hi ckness at  any one spot  of  not  l ess t han 0. 32 mm 13. 0 mi l s.

3. 2. 3. 4   Syst em No.  4- Z- A

Appl y t o a mi ni mum aver age t hi ckness of  0. 15 mm 6. 0 mi l s f or  t he compl et ed 
syst em and a t hi ckness at  any one spot  of  not  l ess t han 0. 12 mm 5. 0 mi l s.

3. 2. 3. 5   Syst em No.  5- Z- A

Appl y t o a mi ni mum aver age t hi ckness of  0. 3 mm 12. 0 mi l s f or  t he compl et ed 
syst em and a t hi ckness at  any one spot  of  not  l ess t han 0. 25 mm 10. 0 mi l s.

3. 2. 3. 6   Syst em No.  6- Z- A

Appl y t o a mi ni mum aver age t hi ckness of  0. 4 mm 16. 0 mi l s f or  t he compl et ed 
syst em and a t hi ckness at  any one spot  of  not  l ess t han 0. 32 mm 13. 0 mi l s.

3. 2. 3. 7   Syst em No.  7- A

Appl y t o a mi ni mum aver age t hi ckness of  0. 12 mm 5. 0 mi l s f or  t he compl et ed 
syst em and a t hi ckness at  any one spot  of  not  l ess t han 0. 10 mm 4. 0 mi l s.

3. 2. 3. 8   Syst em No.  8- A

Appl y t o a mi ni mum aver age t hi ckness of  0. 25 mm 10. 0 mi l s and a t hi ckness 
at  any one spot  of  not  l ess t han 0. 20 mm 8. 0 mi l s.

3. 2. 4   Met al l i z i ng Adhesi on

The mi ni mum aver age adhesi on of  t he met al l i zed coat i ng i s [ 6. 9 kPa 1000 psi
 f or  85- 15 zi nc- al umi num al l oy]  [ 11. 0 kPa 1600 psi  f or  al umi num]  [ 5. 2 kPa 
750 psi  f or  z i nc] .   Any coat i ng havi ng an aver age adhesi on val ue bel ow t he 
r equi r ement s of  t hi s par agr aph or  havi ng any si ngl e adhesi on measur ement  
of  l ess t han 80- per cent  of  t he speci f i ed mi ni mum aver age adhesi on wi l l  be 
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r ej ect ed.

3. 2. 5   Ti me Bet ween Sur f ace Pr epar at i on and Met al l i z i ng

Fol l owi ng sur f ace pr epar at i on al l  sur f aces appr oved f or  met al l i z i ng must  
r ecei ve t he f i r st  coat  of  met al l i z i ng wi t hi n 4 hour s or  pr i or  t o t he 
appear ance of  f l ash r ust ,  whi chever  i s sooner .

3. 2. 6   Ti me Bet ween Met al l i z i ng and Pai nt i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dr y t i me pr i or  t o i mmer si on,  i f  appl i cabl e,  
shoul d be i n accor dance wi t h t he pai nt i ng schedul e.   
Ther e i s no dr y t i me associ at ed wi t h t her mal - spr ay 
coat i ngs.   A br i ef  cool - down per i od pr i or  t o 
pai nt i ng i s necessar y and may be addr essed i n t he 
pai nt i ng schedul e by speci f y i ng a maxi mum 
t emper at ur e f or  sur f aces t o be seal ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Wi t hi n 8 hour s or  pr i or  t o t he appear ance of  condensat i on on t he r ecei v i ng 
sur f aces,  whi chever  i s sooner ,  seal  appr oved sect i ons of  met al l i z i ng as 
met al l i zed coat i ngs must  not  be al l owed t o become cont ami nat ed pr i or  t o 
appl i cat i on of  seal er s.   Appl y subsequent  pai nt  coat s i n a t i mel y manner  
consi st ent  wi t h t he pai nt i ng schedul e.

3. 2. 7   Appr oved Met hods of  Met al l i z i ng

Met al l i z i ng met hods,  whi ch empl oy met al  wi r e f eed st ock wi t h oxygen- f uel  
gas f l ame spr ay or  el ect r i c- ar c spr ay t hat  pr oduce coat i ngs i n conf or mance 
wi t h r equi r ement s of  t hi s speci f i cat i on,  ar e accept abl e.

3. 3   FI ELD I NSPECTI ON

3. 3. 1   Qual i t y Cont r ol  I nspect i on and Test i ng

The qual i f i ed Coat i ng I nspect or  must  be pr esent  dur i ng al l  wor k phases t o 
per f or m and document  al l  of  t he t est s and i nspect i ons i n par agr aphs 
Ambi ent  Condi t i ons I nspect i on,  Pr esur f ace Pr epar at i on I nspect i on,  Sur f ace 
Pr epar at i on I nspect i on,  and Met al l i zed Coat i ng I nspect i on.

3. 3. 1. 1   Ambi ent  Condi t i ons I nspect i on

Ambi ent  ai r  and sur f ace condi t i ons i ncl udi ng humi di t y,  dew poi nt ,  and 
sur f ace and ambi ent  ai r  t emper at ur e bef or e and dur i ng al l  wor k phases.   
Det er mi ne humi di t y i n accor dance wi t h ASTM E337.   Condi t i ons speci f i ed i n 
par agr aph Envi r onment al  Requi r ement s must  be met  bef or e wor k i s i ni t i at ed.

3. 3. 1. 2   Pr esur f ace Pr epar at i on I nspect i on

I dent i f y and mar k al l  ar eas r equi r i ng pr epar at i on pr i or  t o abr asi ve 
bl ast i ng as speci f i ed i n par agr aph Pi t ,  Edge,  and Wel d Pr epar at i on as wel l  
as ar eas r equi r i ng sol vent - t ype cl eani ng.   The ent i r e wor k sur f ace does 
not  need t o be i nspect ed at  one t i me,  but  r at her  t he Coat i ng I nspect or  may 
choose t o mar k up wor k ar eas wi t h an i ndel i bl e mar ker  as t he j ob 
pr ogr esses.   Measur e pi t  dept h wi t h any sui t abl e pi t  dept h gage.   I dent i f y 
i r r egul ar  shaped pi t s v i sual l y.
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3. 3. 1. 3   Sur f ace Pr epar at i on I nspect i on

I nspect  al l  pr epar ed sur f ace f or  compl i ance wi t h t he speci f i cat i on.   
Bl ast ed sur f aces must  meet  t he r equi r ement s of  SSPC SP 5/ NACE No.  1.   
Sur f aces not  meet i ng t hi s r equi r ement  must  be r ebl ast ed and r ei nspect ed.

3. 3. 1. 3. 1   Abr asi ve Bl ast  Ai r  Cl eanl i ness

Eval uat e t he compr essed ai r  c l eanl i ness on a dai l y basi s at  t he begi nni ng 
of  t he wor k shi f t  i n accor dance wi t h ASTM D4285.   Al l ow t he ai r  compr essor  
t o war m up and di schar ge ai r  under  nor mal  oper at i ng condi t i ons t o al l ow 
accumul at ed moi st ur e t o be pur ged.   Hol d an absor bent  c l ean whi t e c l ot h i n 
t he st r eam of  compr essed ai r  not  mor e t han 600 mm 24 i nch f r om t he poi nt  
of  di schar ge f or  a mi ni mum of  one mi nut e.   Check t he ai r  as near  as 
possi bl e t o t he poi nt  of  use and al ways af t er  t he posi t i on of  t he i n- l i ne 
oi l  and wat er  separ at or s.   I nspect  t he c l ot h f or  moi st ur e or  st ai ni ng.   Do 
not  use t he compr essed ai r  sour ce i f  t her e i s any oi l  or  wat er  
cont ami nat i on pr esent .

3. 3. 1. 3. 2   Recycl ed Bl ast  Medi a Cl eanl i ness and Shape

Eval uat e t he c l eanl i ness of  bl ast  medi a on a dai l y basi s at  t he begi nni ng 
of  t he wor k shi f t .   A c l ear  gl ass cont ai ner  i s hal f  f i l l ed wi t h new or  
r ecycl ed abr asi ve and di st i l l ed or  dei oni zed wat er  i s added t o f i l l  t he 
cont ai ner .   The r esul t i ng s l ur r y mi xt ur e i s st i r r ed or  shaken and al l owed 
t o set t l e.   The wat er  i s t hen exami ned f or  t he pr esence of  an oi l  sheen.   
I f  a sheen i s pr esent ,  t he medi a must  not  be used and t he sour ce of  
cont ami nat i on must  be i dent i f i ed and cor r ect ed.   I nspect  r ecycl ed st eel  
gr i t  bl ast  medi a at  mi ni mum once f or  ever y f our  hour s of  bl ast i ng f or  
compl i ance wi t h par agr aph Abr asi ve Medi a r equi r ement s f or  number  of  r ound 
and hal f - r ound par t i c l es.   Recycl ed st eel  gr i t  wor ki ng mi xt ur es wi t h 
gr eat er  t han 15 per cent  r ound or  hal f - r ound par t i c l es must  be di sposed or  
r econst i t ut ed by t he addi t i on of  a sui t abl e quant i t y of  new st eel  gr i t  
abr asi ve t o t he wor ki ng mi xt ur e.   Ret est  t he par t i c l e shape of  t he 
r econst i t ut ed st eel  gr i t  pr i or  t o t he commencement  of  bl ast i ng.

3. 3. 1. 3. 3   Bl ast  Pr of i l e

Measur e t he sur f ace pr of i l e dept h i n accor dance wi t h ASTM D4417,  Met hod 

C.   The mean val ue of  t hr ee pr of i l e measur ement s t aken wi t hi n a 103 cm2 16 

i n2 ar ea const i t ut es a spot  measur ement .   Conduct  a mi ni mum number  of  3 

spot  measur ement s at  r andom per  uni t  ar ea per  45 m2 500 f t 2.   The aver age 

sur f ace pr of i l e f or  each 45 m2 500 f t 2  ar ea must  conf or m t o t he 
r equi r ement s of  par agr aph Abr asi ve Bl ast i ng.   Per f or m spot  measur ement s on 
wel dment s and f l ame- cut  edges.   Per f or m at  l east  one spot  measur ement  f or  

each 15 m2 50 f t 2 of  wel d and at  l east  one spot  measur ement  f or  each 3 m2 

10 f t 2 of  f l ame- cut  edge.   Each spot  measur ement  on wel ds or  f l ame- cut  
edges must  conf or m t o t he r equi r ement s of  par agr aph Abr asi ve Bl ast i ng.   
Sur f aces not  meet i ng t he pr of i l e r equi r ement  must  be r ebl ast ed and 
r ei nspect ed.

3. 3. 1. 3. 4   Cont ami nant s on Pr epar ed Sur f ace

Vi sual l y i nspect  abr asi ve bl ast ed sur f aces t hat  have been swept ,  bl own 
down,  or  vacuum cl eaned t o r emove r esi dual  debr i s and dust  f or  gr ease,  
oi l ,  and dust .   Use any sui t abl e t est  t o enhance t he vi sual  i nspect i on f or  
gr ease and oi l  i ncl udi ng wat er  br eak,  sol vent  evapor at i on,  and heat  
t est s.   I nspect  f or  gr ease and oi l  at  l east  once per  wor kday or  ever y f our  
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hour s of  bl ast i ng.   I nspect  t he c l eaned sur f aces f or  r esi dual  dust  usi ng 
t he t ape t est .   The t ape t est  i s  per f or med by adher i ng a c l ear  pi ece of  
t ape t o t he sur f ace.   The r emoved t ape i s i nspect ed f or  adher ent  

par t i c l es.   Per f or m t he t ape t est  once per  45 m2 500 f t 2 of  pr epar ed 
sur f ace.

3. 3. 1. 4   Met al l i zed Coat i ng I nspect i on

3. 3. 1. 4. 1   Equi pment  Set up Val i dat i on Bend Test

Recor d and conf i r m t hat  t he oper at i ng par amet er s ar e t he same as wer e used 
t o pr epar e t he JRS each day or  ever y t i me t he t her mal  spr ay equi pment  i s t o 
be used.   The t her mal  spr ay appl i cat or  must  t hen appl y t he coat i ng t o 
pr epar ed t est  panel s and conduct  t he bend t est .   The bend t est  i s  a 
qual i t at i ve t est  used t o conf i r m t hat  t he equi pment  i s i n pr oper  wor ki ng 
condi t i on.   The t est  consi st s of  bendi ng coat ed st eel  panel s ar ound a 
cyl i ndr i cal  mandr el  and exami ni ng t he coat i ng f or  cr acki ng.   Recor d t he 
r esul t s of  t he bend t est  and l abel  and save t he t est  panel s.   The t est  
panel s consi st  of  f i ve col d r ol l ed st eel  panel s measur i ng 50 x 150 x 1. 25 mm 
2 x 6 x 0. 050 i nch.   The panel s ar e c l eaned,  bl ast ed,  and coat ed usi ng t he 
i dent i cal  sur f ace pr epar at i on pr ocedur es and spr ay par amet er s as used t o 
pr epar e t he wor ki ng sur f ace.   The coat i ng i s appl i ed i n a cr oss- hat ch 
pat t er n usi ng t he same number  of  over l appi ng spr ay passes as used t o pr epar e 
t he JRS.   The coat i ng t hi ckness i s measur ed t o conf i r m t hat  t he coat i ng 
t hi ckness i s wi t hi n t he speci f i ed r ange.   Test  panel s ar e bent  180 degr ees 
ar ound a st eel  mandr el  of  a speci f i ed di amet er .   Ther mal  spr ay coat i ng 
syst ems 1- Z,  2- Z,  4- Z- A,  5- Z- A,  7- A,  and 8- A ar e t est ed usi ng a 12. 5 mm 0. 5 
i nch di amet er  mandr el .   Syst ems 3- Z and 6- Z- A ar e t est ed usi ng a 15. 6 mm 
0. 625 i nch di amet er  mandr el .   Use a pneumat i c or  manual  mechani cal  bend t est  
appar at us t o bend t he t est  panel s.   Vi sual l y exami ne t he t est  panel s wi t hout  
magni f i cat i on.  I f  t he bend t est  f ai l s ,  cor r ect i ve act i on must  be t aken and 
t he bend t est  r epeat ed unt i l  accept abl e r esul t s ar e achi eved.   Successf ul  
compl et i on of  t he bend t est  i s  r equi r ed bef or e any met al l i z i ng i s appl i ed t o 
t he wor ki ng sur f ace.

3. 3. 1. 4. 2   At omi zat i on Ai r  Cl eanl i ness

Test  compr essed ai r  used f or  at omi zi ng met al l i zed coat i ngs usi ng t he 
met hod descr i bed i n par agr aph Abr asi ve Bl ast  Ai r  Cl eanl i ness.

3. 3. 1. 4. 3   Met al l i zed Coat i ng Appear ance

Vi sual l y i nspect  t he appear ance of  t he appl i ed met al l i zed coat i ng pr i or  t o 
seal i ng f or  compl i ance wi t h t he r equi r ement s of  par agr aph Met al l i zed 
Coat i ng Appear ance.   Repor t  ar eas of  def ect i ve coat i ng t o t he Cont r act i ng 
Of f i cer  and document ,  and mar k t hem f or  r epai r .

3. 3. 1. 4. 4   Met al l i zed Coat i ng Thi ckness

Eval uat e t he t hi ckness of  t he t her mal  spr ay coat i ng f or  compl i ance wi t h 
par agr aph Met al l i z i ng Thi ckness.   Make measur ement s usi ng an appr oved and 
cal i br at ed magnet i c f i l m t hi ckness gage.   Cal i br at e t he gage on met al  
subst ant i al l y  t he same i n composi t i on and sur f ace pr epar at i on t o t hat  
bei ng coat ed and havi ng a s i mi l ar  t hi ckness or  a mi ni mum t hi ckness of  6 mm 
1/ 4 i nch.   Use cal i br at i on t hi ckness st andar ds ( shi ms)  of  a met al l i c  
composi t i on and a t hi ckness t o t hat  of  t he mat er i al  bei ng spr ayed.   Fol l ow 
cal i br at i on i nst r uct i ons and obt ai n t hi ckness st andar ds f r om t he 
manuf act ur er  or  suppl i er  of  t he gage.   Make t hi ckness r eadi ngs ei t her  i n a 
st r ai ght  l i ne wi t h i ndi v i dual  r eadi ngs t aken at  25 mm 1 i nch i nt er val s or  
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spaced r andoml y wi t hi n a 25 cm2 4 i n2 ar ea as appr opr i at e f or  t he 
conf i gur at i on of  t he sur f ace bei ng i nspect ed. .   The aver age of  f i ve 
r eadi ngs compr i ses one spot  measur ement .   Make a mi ni mum of  5 r andoml y 

spaced spot  measur ement s per  9 m2 100 f t 2.   For  each 9 m2 100 f t 2 ar ea 
eval uat ed t he mi ni mum aver age and mi ni mum spot  t hi ckness r equi r ement s must  
be met .   Make ar eas of  def i c i ent  coat i ng t hi ckness f or  cor r ect i on bef or e 
seal i ng begi ns.   Document  t he r esul t s of  t he t hi ckness measur ement s.

3. 3. 1. 4. 5   Met al l i zed Coat i ng Adhesi on

Eval uat e t he adhesi on of  t he t her mal  spr ay coat i ng f or  compl i ance wi t h 
par agr aph Met al l i z i ng Adhesi on i n accor dance wi t h ASTM D4541 usi ng a 
sel f - al i gni ng t ype I V t est er  descr i bed i n Annex A4 of  t he speci f i cat i on.   

Per f or m a t ot al  of  t hr ee r andoml y spaced adhesi on t est s f or  each 45 m2 500 

f t 2 of  wor k ar ea.   Wher e def i c i enci es ar e not ed,  addi t i onal  t est i ng may be 
per f or med t o hel p del i neat e t he ext ent  of  ar ea wi t h poor  adhesi on.   Repai r  
ar eas of  def i c i ent  adhesi on by r emovi ng and r eappl y i ng t he met al l i zed 
coat i ng.   Repai r  ar eas damaged by adhesi on t est i ng by abr asi ve bl ast i ng 
and r eappl i cat i on of  t he met al l i c  coat i ng.   As an al t er nat i ve t o t est i ng 
t o t he f ai l ur e poi nt ,  t he t est s can be i nt er r upt ed when t he mi ni mum 
speci f i ed adhesi on val ue i s achi eved.   Thi s met hod pr ecl udes t he need t o 
r epai r  coat i ngs damaged by t he t est .   The adher ent  pul l  st ubs can t hen be 
r emoved by heat i ng t o sof t en t he gl ue or  by f i r ml y st r i k i ng t he s i de of  
t he st ub.   Use a st r ong ( mi ni mum 20. 7 MPa 3000 psi )  adhesi ve wi t h a r api d 
cur e ( maxi mum 1- hour  at  21 degr ees C 70 degr ees F)  t o adher e t he pul l  
st ubs t o t he met al l i zed coat i ng.   Some met hyl  met hacr yl at e adhesi ves ar e 
known t o achi eve a 27. 6 MPa 4000 psi  bond st r engt h i n 1- hour .

3. 3. 2   Qual i t y Assur ance Hol d Poi nt  Eval uat i ons

The Coat i ng I nspect or  must  per f or m and document  t he Qual i t y Assur ance Hol d 
Poi nt  eval uat i ons and r epor t  t he r esul t s t o t he Cont r act i ng Of f i cer .   The 
Cont r act i ng Of f i cer  wi l l  have sol e aut hor i t y t o appr ove pr ogr essi on f r om 
one wor k phase t o t he next .   Wor k phases ar e del i neat ed by t he I nspect i on 
Hol d Poi nt s.

3. 3. 2. 1   Sur f ace Pr epar at i on Qual i t y Assur ance Hol d Poi nt  Eval uat i on

At  t he compl et i on of  sur f ace pr epar at i on on a gi ven wor k ar ea and pr i or  t o 
met al l i zat i on,  submi t  t o t he Cont r act i ng Of f i cer  t he compl et ed 
document at i on r esul t i ng f r om t he i nspect i ons per f or med i n par agr aphs 
Ambi ent  Condi t i ons I nspect i on,  Pr esur f ace Pr epar at i on I nspect i on,  Sur f ace 
Pr epar at i on I nspect i on,  Abr asi ve Bl ast  Ai r  Cl eanl i ness I nspect i on,  Bl ast  
Medi a Cl eanl i ness and Shape,  Bl ast  Pr of i l e,  and Cont ami nant s on Pr epar ed 
Sur f ace.

3. 3. 2. 2   Met al l i zed Coat i ng Qual i t y Assur ance Hol d Poi nt  Eval uat i on

At  t he compl et i on of  met al l i zed coat i ng appl i cat i on on a gi ven wor k ar ea 
and pr i or  t o seal i ng,  submi t  t o t he Cont r act i ng Of f i cer  t he compl et ed 
document at i on r esul t i ng f r om t he i nspect i ons per f or med i n par agr aphs 
Ambi ent  Condi t i ons I nspect i on,  At omi zat i on Ai r  Cl eanl i ness,  Met al l i zed 
Coat i ng Appear ance,  Met al l i zed Coat i ng Thi ckness,  and Met al l i zed Coat i ng 
Adhesi on.

3. 3. 2. 3   Seal ed Syst em Qual i t y Assur ance Hol d Poi nt  Eval uat i on

At  t he compl et i on of  seal er  and pai nt  coat  appl i cat i on on a gi ven wor k 
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ar ea and pr i or  t o t he pl acement  of  t he coat ed i t em i n ser vi ce,  submi t  t o 
t he Cont r act i ng Of f i cer  t he compl et ed document at i on r esul t i ng f r om al l  
i nspect i ons and t est s i ncl udi ng t hose speci f i ed i n Sect i on 09 97 02 
PAI NTI NG:   HYDRAULI C STRUCTURES.

3. 4   METALLI ZI NG SYSTEMS TO BE APPLI ED

Appl y t he r equi r ed met al l i z i ng syst ems as shown on t he dr awi ngs.

3. 5   SPECI AL PAI NTI NG I NSTRUCTI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi nni ng i nst r uct i ons i n t he pai nt i ng 
speci f i cat i on shoul d be modi f i ed as f ol l ows:   t he 
f i r st  coat  of  syst ems No.  3,  4,  5- D,  and 21 must  be 
t hi nned wi t h 25 per cent  by vol ume of  t he r ecommended 
t hi nner .   Subsequent  pai nt  coat s must  be t hi nned i n 
accor dance wi t h t he st andar d i nst r uct i ons f ound i n 
Sect i on 09 97 02.   The f i r st  coat  of  pai nt  syst ems 
No.  13 and 14 shoul d not  r ecei ve ext r a t hi nni ng.   I t  
i s  not  r equi r ed.

I n geogr aphi c r egi ons wher e ai r  pol l ut i on 
r egul at i ons pr ohi bi t  t he use of  i mpact ed i mmer si on 
pai nt  syst ems No.  3,  4,  and 5- D,  f or  ar chi t ect ur al  
pai nt i ng,  pai nt  syst em No.  21 shoul d be subst i t ut ed 
f or  i mmer si on appl i cat i ons.   I f  syst em 21 does not  
compl y wi t h ai r  pol l ut i on r egul at i on t hen no seal er  
shoul d be used.   Wher e syst ems 13 and 14 do not  
compl y wi t h VOC r egul at i ons t hen do not  speci f y a 
seal er  syst em f or  at mospher i c ser vi ce.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Per f or m seal i ng and pai nt i ng i n accor dance wi t h t he pai nt i ng schedul e and 
wi t h t he r equi r ement s of  Sect i on 09 97 02 PAI NTI NG:   HYDRAULI C 
STRUCTURES.   The cl ean,  dr y met al l i zed sur f ace i s t he r ecei v i ng sur f ace 
f or  t he speci f i ed pai nt  syst ems.

3. 6   METALLI ZI NG SYSTEMS AND METALLI ZI NG SCHEDULE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   By i nser t i ng speci f i c  i t em component  names or  
sur f ace descr i pt i on i n t he bl ank spaces pr ovi ded i n 
t he t abul at i on,  t he met al l i z i ng t o be done on a 
pr oj ect  can be shown i n schedul e f or m.   Al t er nat el y,  
t he met al l i z i ng syst em number  can be shown on t he 
appl i cabl e dr awi ngs.

The number  assi gned t o each met al l i z i ng syst em i n 
t he l i s t i ng shoul d not  be changed l ocal l y,  even 
t hough on speci f i c  pr oj ect s some syst ems ar e 
omi t t ed.   I f  ot her  syst ems ar e added l ocal l y,  t hey 
shoul d be assi gned number s ot her  t han t hose used i n 
t hi s gui de.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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SYSTEM NO.  1- Z

I t ems or  sur f aces t o be met al l i zed: [ _____]

Bl ast  Pr of i l e ( mm)  
( mi l s)

Met al l i z i ng Mat er i al Coat i ng Mi ni mum ( mm)  
( mi l s)

Thi ckness Aver age 
( mm)  ( mi l s)

0. 05 -  0. 072. 0 -  3. 0 Zi nc 0. 125 0. 156

SYSTEM NO.  2- Z

I t ems or  sur f aces t o be met al l i zed: [ _____]

Bl ast  Pr of i l e ( mm)  
( mi l s)

Met al l i z i ng Mat er i al Coat i ng Mi ni mum ( mm)  
( mi l s)

Thi ckness Aver age 
( mm)  ( mi l s)

0. 06 -  0. 092. 5 -  3. 5 Zi nc 0. 2510 0. 3012

SYSTEM NO.  3- Z

I t ems or  sur f aces t o be met al l i zed: [ _____]

Bl ast  Pr of i l e ( mm)  
( mi l s)

Met al l i z i ng Mat er i al Coat i ng Mi ni mum ( mm)  
( mi l s)

Thi ckness Aver age 
( mm)  ( mi l s)

0. 08 -  0. 103. 0 -  4. 0 Zi nc 0. 3514 0. 4016

SYSTEM NO.  4- Z- A

I t ems or  sur f aces t o be met al l i zed: [ _____]

Bl ast  Pr of i l e ( mm)  
( mi l s)

Met al l i z i ng Mat er i al Coat i ng Mi ni mum ( mm)  
( mi l s)

Thi ckness Aver age 
( mm)  ( mi l s)

0. 05 -  0. 072. 0 -  3. 0 85- 15 Zi nc- Al umi num 0. 125 0. 156

SYSTEM NO.  5- Z- A

I t ems or  sur f aces t o be met al l i zed: [ _____]

Bl ast  Pr of i l e ( mm)  
( mi l s)

Met al l i z i ng Mat er i al Coat i ng Mi ni mum ( mm)  
( mi l s)

Thi ckness Aver age 
( mm)  ( mi l s)

0. 06 -  0. 092. 5 -  3. 5 85- 15 Zi nc- Al umi num 0. 2510 0. 3012

SYSTEM NO.  6- Z- A

I t ems or  sur f aces t o be met al l i zed: [ _____]

Bl ast  Pr of i l e ( mm)  
( mi l s)

Met al l i z i ng Mat er i al Coat i ng Mi ni mum ( mm)  
( mi l s)

Thi ckness Aver age 
( mm)  ( mi l s)

0. 08 -  0. 103. 0 -  4. 0 85- 15 Zi nc- Al umi num 0. 3514 0. 4016
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SYSTEM NO.  7- A

I t ems or  sur f aces t o be met al l i zed: [ _____]

Bl ast  Pr of i l e ( mm)  
( mi l s)

Met al l i z i ng Mat er i al Coat i ng Mi ni mum ( mm)  
( mi l s)

Thi ckness Aver age 
( mm)  ( mi l s)

0. 05 -  0. 082. 0 -  3. 0 Al umi num 0. 104 0. 125

SYSTEM NO.  8- A

I t ems or  sur f aces t o be met al l i zed: [ _____]

Bl ast  Pr of i l e ( mm)  
( mi l s)

Met al l i z i ng Mat er i al Coat i ng Mi ni mum ( mm)  
( mi l s)

Thi ckness Aver age 
( mm)  ( mi l s)

0. 06 -  0. 092. 5 -  3. 5 Al umi num 0. 208 0. 2510

        - -  End of  Sect i on - -
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