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PAI NTI NG  HYDRAULI C STRUCTURES
02/20, CHG 1: 11/21
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NOTE: This guide specification covers the

requi renents for the preparati on of surfaces and the
application of paints for hydraulic structures and
appurtenant itens. This section was originally
devel oped for USACE Civil Wrks projects.

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 LUMP SUM PRI CE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If Section 01 20 00 PRI CE AND PAYMENT
PROCEDURES i s included in the project
specifications, this paragraph title (LUWP SUM

PRI CE) shoul d be deleted fromthis section and the
remai ni ng appropriately edited subparagraphs bel ow
shoul d be inserted into Section 01 20 00.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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1.1.1 Pai nting: Hydraulic Structures
1.1.1.1 Payment

Payment will be made for costs associated with "Painting: Hydraulic
Structures", which includes full conpensation for furnishing all

materials, equi pment, and | abor required to paint the hydraulic structures
in accordance with this section.

1.1.1.2 Unit of Measure
Unit of measure: [unp sum

1.2 REFERENCES

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM D153 (1984; R 2014) Specific Gravity of Pignents
ASTM D235 (2002; R 2012) Mneral Spirits (Petrol eum
Spirits) (Hydrocarbon Dry C eaning Sol vent)
ASTM D281 (2012; R 2016) Standard Test Method for
Q| Absorption of Pignents by Spatul a
Rub- Qut
ASTM D520 (2000; R 2011) Zinc Dust Pignent
ASTM D561 (1982; R 2014) Carbon Bl ack Pignent for
Pai nt
ASTM D740 (2011) Methyl Ethyl Ketone
ASTM D841 (2019) Standard Specification for
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Nitrati on G ade Tol uene

ASTM DO62 (1981; R 2014) Al um num Powder and Paste
Pigments for Paints
ASTM D1045 (2019) Standard Test Methods for Sanpling
and Testing Plasticizers Used in Plastics
ASTM D1152 (2006; R 2012) Methanol (Methyl Al cohol)
ASTM D1153 (2012) Methyl |sobutyl Ketone
ASTM D1200 (2010; R 2014) Viscosity by Ford Viscosity
Cup
ASTM D1210 (2005; R 2014) Fineness of Dispersion of
Pi gment - Vehi cl e Systens by Hegman- Type Gage
ASTM D2917 (2007; R 2013) Methyl |soanyl Ketone
ASTM D3465 (2014) Standard Test Method for Purity of
Monmeric Plasticizers by Gas Chromat ography
ASTM D3721 (2005; R 2011) Synthetic Red lIron Oxide
Pi gment
ASTM D4228 (2005; R 2017) Standard Practice for

Qualification of Coating Applicators for
Application of Coatings to Steel Surfaces

ASTM D4417 (2021) Standard Test Methods for Field
Measurenent of Surface Profile of Bl ast
Cl eaned St eel

ASTM D7091 (2021) Standard Practice for
Nondestructive Measurement of Dry Film
Thi ckness of Nonmagnetic Coatings Applied
to Ferrous Metals and Nonnagneti c,
Nondestructive Coatings Applied to
Non- Ferrous Metal s

ASTM E1347 (2006; R 2020) Standard Test Method for
Col or and Color Difference Measurenent by
Tristimulus (Filter) Colorinetry
| NTERNATI ONAL SAFETY EQUI PMENT ASSOCI ATI ON (| SEA)

ANSI /| SEA Z87. 1 (2020) Cccupational and Educati onal
Personal Eye and Face Protection Devices

ANSI /| SEA 7358.1 (2014; R 2020) American National Standard
for Emergency Eyewash and Shower Equi pnent

MASTER PAI NTERS | NSTI TUTE ( MPI)
MPI 46 (2016) Undercoat, Enamel, Interior

VPl 47 (2016) Al kyd, Interior, Sem -G oss (Ml
d oss Level 5)
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MPI 48 (2016) Al kyd, Interior, Goss (MPI d oss

Level 6-7)

VPl 49 (2015) Al kyd, Interior, Flat (MPI d oss
Level 1)

MPI 50 (2015) Priner Sealer, Latex, Interior

VPl 51 (2016) Al kyd, Interior, (MPI G oss Level
3)2

MPI 52 (2016) Latex, Interior, (MPI G oss Level

VPl 53 (2012) Latex, Interior, Flat (MPI d oss
Level 1)

MPl 54 (2016) Latex, Interior, Sem -d oss (MPI
d oss Level 5)

MPI 114 (2012) Latex, Interior, Goss (MPlI GLoss
Level 6)

MPI 212 (2018) Floor Coating, Thin Film for

Aircraft Mai ntenance Facilities
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) National
El ectrical Code

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

NI OSH 2003- 154 (2003; 4th Ed; Supple 3) N OSH Manual of
Anal yti cal Methods

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPQ)
SSPC 7/ NACE No. 4 (2007) Brush-Of Blast d eaning

SSPC Gui de 6 (2021) cCuide for Containing Surface
Preparati on Debris Generated During Paint
Renoval QOperations

SSPC PA 2 (2015; E 2018) Procedure for Determ ning
Conf ormance to Dry Coating Thi ckness
Requi renent s

SSPC PS 26. 00 (2000; E 2004) Al um num Pi gnment ed Epoxy
Coating System Materials Specification,
Per f or mance- Based (Type | for use over
Bl ast Cl eaned Steel and Type Il for use
over Hand Cl eaned Steel)

SSPC Pai nt 16 (2023) Coal Tar Epoxy-Pol yam de Bl ack (or
Dark Red) Paint

SSPC Pai nt 20 (2019) Zinc-Rich Priners (Type I,
I norganic, and Type II, Organic)
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SSPC Pai nt 33 (2023; R 2023; S 2023) Coal Tar Mastic,
Col d- Appl i ed

SSPC Pai nt 38 (2006) Singl e- Conmponent Moi sture-Cure
Weat herabl e Ali phatic Pol yur et hane
Topcoat, Perfornmance-Based

SSPC Pai nt 40 (2019) Zinc-Rich Misture-Cure
Pol yur et hane Prinmer, Performance- Based

SSPC Pai nt 41 (2008) Mbi sture-Cured Pol yurethane Priner
or Internediate Coat, M caceous |Iron Oxide
Rei nf or ced, Performance- Based

SSPC QP 1 (2019) Standard Procedure for Eval uating
the Qualifications of Industrial/Mrine
Pai nting Contractors (Field Application to
Conpl ex Industrial Steel Structures and
Q her Metal Conponents)

SSPC QP 2 (2019) Standard Procedure for Eval uating
the Qualifications of Industrial/Mrine
Pai nting Contractors (Renoval of Hazardous
Coatings from Structures)

SSPC QP 3 (2010) Standard Procedure for Eval uating
Qualifications of Shop Painting Applicators

SSPC SP 1 (2015) Sol vent d eaning

SSPC SP 3 (2018) Power Tool C eaning

SSPC SP 5/ NACE No. 1 (2007) White Metal Blast d eaning

SSPC SP 6/ NACE No. 3 (2007) Commercial Blast C eaning

SSPC SP 16 (2010) Brush-Of Blast C eaning of Coated

and Uncoat ed Gal vani zed Steel, Stainless
Steel s, and Non-Ferrous Metals

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS- STD- 595A (2017) Col ors used in Governnent
Pr ocur enent

U S. ARW CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (2024) Safety -- Safety and Health
Requi r enent s Manual

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- DTL- 24441 (2009; Rev D; Notice 1 2021) Paint,
Epoxy- Pol yanmi de, General Specification for

M L- PRF- 85285 (2022; Rev F) Topcoat, Aircraft and
Support Equi prent
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U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CI D A-A- 3130 (Rev A) Paint (For Application to Wt
Sur f aces)

U.S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910 Cccupational Safety and Health Standards
29 CFR 1910. 20 Access to Enpl oyee Exposure and Medi cal
Recor ds

29 CFR 1910.94 Ventil ation

29 CFR 1910. 134 Respiratory Protection

29 CFR 1910. 146 Permt-required Confined Spaces

29 CFR 1926. 62 Lead

40 CFR 50.6 Nati onal Primary and Secondary Ambient Air
Quality Standards for PMLO

40 CFR 50.12 Nati onal Primary and Secondary Anbient Air
Qual ity Standards for Lead

40 CFR 58 Ambi ent Air Quality Surveill ance

40 CFR 60 St andards of Performance for New
Stationary Sources

40 CFR 117 Deternination of Reportable Quantities for
Hazar dous Subst ances

40 CFR 122 EPA Administered Permt Prograns: The
Nati onal Pollutant Discharge Elimination
System

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 St andards Applicable to Generators of
Hazar dous Waste

40 CFR 262. 22 Nunber of Copi es

40 CFR 263 St andards Applicable to Transporters of
Hazar dous Waste

40 CFR 302 Desi gnati on, Reportable Quantities, and
Notification

40 CFR 355 Emer gency Pl anning and Notification

49 CFR 171 CGeneral Information, Regul ations, and
Definitions
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1

3 SAFETY, HEALTH, AND ENVI RONVENTAL REQUI REMENTS

Performwork in accordance with all applicable health, safety, and
environnental requirements as well as EM 385-1-1. Subnmit matters of
interpretation of these requirenents to the Contracting O ficer for

resol ution before starting work. |If no clarifications are sought, then
the submittal is not necessary. Were the regulations conflict, the nost
stringent requirenments apply. This paragraph supplenments the health,
safety, and environnental requirenments of EM 385-1-1.

. 3.1 Saf ety

Submit an Accident Prevention Plan in accordance with the requirenents of
Section 01 of EM 385-1-1, including, but not linmted to, each of the topic
areas listed in Appendix A therein and the specified requirenents.

Devel op each topic in a concise manner to include managenent and
operational aspects. Submt a Ventilation Assessnent Plan conplying with
all applicable safety standards.

.3.1.1 Abr asi ve Bl asting

For abrasive blasting comply with the requirements in Section 06.1 of

EM 385-1-1. In addition to the requirenents in Section 20 of EM 385-1-1,
use hoses and hose connections of a type to prevent shock fromstatic
electricity. Join hose |lengths together by approved couplings of a
material and type designed to prevent erosion and weakeni ng of the
couplings. The couplings and nozzle attachnents nust fit on the outside
of the hose and be designed to prevent accidental disengagenent.

.3.1.2 Workers Ot her Than Bl asters

Protect workers, other than blasting operators working in close proximty
to abrasive blasting operations. Use MSHA/ Nl OSH approved hal f-face or
full-face air purifying respirators equi pped with high-efficiency
particulate air (HEPA) filters and eye protection nmeeting ANSI/| SEA Z87. 1.
Use hearing protectors (ear plugs and/or ear nmuffs) providing a noise
reduction rating of at |east 20 dBA or as needed to provi de adequate
protection. Provide personal protective equi pment where required by

29 CFR 1910. 146 and in accordance with 29 CFR 1910, Subpart 1.

.3.1.3 Cl eani ng Before and After Abrasive Blasting

Cleaning with conpressed air nmust be in accordance with Section 20.B.5 of
EM 385-1-1 and personnel protected as specified in 29 CFR 1910. 134. Wen
cl eaning with solvents, provide ventilation where required by

29 CFR 1910. 146 or where the concentrati on of solvent vapors exceeds 10
percent of the Lower Explosive Limt (LEL). Ventilation nust be in
accordance with 29 CFR 1910. 94, paragraph (c)(5).

.3.1.4 Pretreatment of Metals and Concrete with Acids

Personnel nust be protected in accordance with 29 CFR 1910, Subpart |I. In
addition to the requirenments of Section 05 of EM 385-1-1, provide an
eyewash in accordance with ANSI/| SEA Z358.1, paragraph (6).

.3.1.5 Pai nt M xi ng

Provi de | ocal exhaust ventilation in the area where coatings are m xed.
This ventilation system nust be capable of providing at [east 30.5 |inear

SECTION 09 97 02 Page 10



neters per minute 100 linear fpn of capture velocity in the m xing zone.
Avoi d exposure of skin and eyes by wearing appropriate chemcally

resi stant gl oves, safety goggles, and face shields nmeeting the

requi rements of ANSI/|SEA 7Z87.1. Provide a personal eyewash unit within
close proximty to the mixing operation in accordance with ANSI/| SEA Z358. 1,
paragraph (9). Al powered m xing equi pment nust be either pneumatic or
doubl e insulated (intrinsically safe), in order to guard against fire or
expl osion. Individuals who have a history of, or develop a sensitivity to
epoxy or pol yurethane resin systens, nust not conduct work tasks or

ot herwi se be exposed to such chemical s.

.3.1.6 Confined Spaces

When usi ng sol vent - based paint in confined spaces, prepare a Confined
Spaces Plan. Provide ventilation to exchange air in the space at a
m nimum rate of 140 cubic neters 5,000 cubic feet per mnute per spray gun
in operation. It nmay be necessary to install both a mechanical supply and
exhaust ventilation systemto effect adequate air changes within the
confined space. Locate and affix all air-noving devices to an opening of
the confined space in a manner assuring that the airflowis not restricted
or short circuited and is supplied in the proper direction. A suitable
means of egress must be mmintained at all tines. Continue ventilation
after conpletion of painting and through the drying phase of the
operation. If the ventilation systemfails or the concentration of
vol atil es exceeds 10 percent of the LEL (except in the zone inmediately
adj acent to the spray nozzle), stop painting and evacuate spaces unti
adequate ventilation is provided. Provide an audible alarmthat signals
systemfailure as an integral part of the ventilation system Check the
ef fecti veness of the ventilation by using ventilation snoke tubes and
maki ng frequent oxygen and conbusti bl e gas readi ngs during painting
operations. Exhaust ducts nust discharge clear of the working areas and
away from possi ble sources of ignition. Submt detailed witten standard
operating procedures for confined spaces in accordance with 29 CFR 1910. 146
and EM 385-1-1, Section 6H, Section 34. The procedures nust include:

a. Certificates of calibration for all testing and nonitoring equipment.
The certificates of calibration nust include: type of equi pnent, nodel
nunber, date of calibration, firmconducting calibration, and
signature of individual certifying calibration.

b. Methods of inspection of personal protective equipnent prior to use.

c. Engineering controls and other work practices designed to reduce
ai rborne hazardous chem cal exposures to a m ni num

d. Specification of the design and installation of ventilation systens
whi ch provi de adequate oxygen content and provide for the dilution of
pai nt sol vent vapor, |ead, and other toxic particulates within the
confined space. Procedures must also include plans to evaluate the
adequacy of air flow patterns.

.3.1.7 Pai nt Sprayi ng

Submit a conprehensive witten Respiratory Protection Plan in accordance
with 29 CFR 1910. 134, 29 CFR 1926.62, and EM 385-1-1, Section 05.G
During all spray painting operations, spray painters nust use approved
SCBA or SAR (air line) respirators, unless valid air sanpling has
denpnstrated contami nant |evels to be consistently wi thin concentrations
conpati ble with the Assigned Protection Factor (APF) of an air-purifying

SECTI ON 09 97 02 Page 11
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respirator. Persons with facial hair that may interfere with the seal or
val ve function of a half or full facepiece style respirator nmay wear a
hood or hel met respirator provided the APF is sufficient for the

exposure. Air-purifying chemical cartridge/canister respirators that have
a particulate prefilter and are suitable for the specific type(s) of

gas/ vapor and particul ate contam nant(s) nmay be used for nonconfined space
pai nting, mxing, and solvent cleaning. These respirators may be used
provi ded the neasured or anticipated concentration of the contam nant(s)
in the breathing zone of the exposed worker does not exceed the APF for
the respirator and the gas/vapor has good warning properties or the
respirator assenbly is equipped with a Nl OSH approved end of service life
i ndi cator for the gas(es)/vapor anticipated or encountered. Were paint
contains toxic elenments that may becone airborne during painting in
nonconfi ned spaces, air-purifying half- and full-facepiece respirators or
powered air-purifying respirators equi pped with appropriate gas vapor
cartridges, in conbination with a high-efficiency filter, or an
appropriate canister incorporating a high-efficiency filter, nust be used.

.3.1.8 Expl osi on Proof Equi prent

Electrical wiring, lights, and other equi pnment [ocated in the paint
sprayi ng areas must be of the expl osion proof type designed for operation
in Class |, Division 1, Goup D, hazardous |locations as required by the

NFPA 70. Electrical wiring, notors, and other equipnent, outside of but
within 6 m 20 feet of any spraying area, must not spark and nust conform
to the provisions for Class |, Division 2, Goup D, hazardous | ocations.
Electric nmotors used to drive exhaust fans must not be placed inside
spraying areas or ducts. Fan blades and portable air ducts nust be
constructed of nonferrous materials. Properly maintain and ground notors
and associ ated control equi pnment. Electrically bond and ground the
netallic parts of all air-noving devices, spray guns, connecting tubing,
and duct work.

.3.1.9 Furt her Precautions

a. Wrkers nust wear nonsparking safety shoes.

b. Solvent druns taken into the spraying area nust be grounded. Mintain
nmetal I i ¢ bondi ng between containers and druns when materials are being
transferred.

c. Inspect insulation on all power and lighting cables to ensure that the
insulation is in excellent working condition and is free of all cracks
and worn spots. Ensure that no connections are within 15 m 50 feet of
the operation, that |lines are not overl oaded, and that they are
suspended with sufficient slack to prevent undue stress or chafing.

.3.1.10 I gnition Sources

Ignition sources, including lighted cigarettes, cigars, pipes, natches, or
cigarette lighters, and electronic snoking devices are prohibited in areas
of solvent cleaning, paint storage, paint mxing, or paint application

3.2 Heal t h

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: It is the responsibility of the designer to
determi ne which structures are coated with a
| ead- based paint or other toxic material. \Where
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lead is present and the appropriate text fromthis
gui dance docunent is included in the contract, it is
not necessary to include text from other UFGS
docunents that deal specifically with | ead renoval
or disposal projects.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

Prepare and submt a Medical Surveillance Plan and a statement fromthe
exam ni ng physician indicating the name of each enpl oyee eval uated and any
[imtations which will preclude the enployee fromperformng the work
required. The statenent must include the date of the medical evaluation

t he physician's nane, signature, and tel ephone nunber.

.3.2.1 Air Monitoring

Prepare and submt an Air Mnitoring Test Plan. Performair sanpling and
testing as needed to assure that workers are not exposed to contam nants
above the pernissible exposure lint. |In addition, provide the
Contracting O ficer with a copy of the Air Minitoring Test Report fromthe
| aboratory within five worki ng days of the sanpling date, including
records of air nonitoring plans and tests performed. Subnit reports as
soon as information is available. Also provide results from
direct-reading instrumentation on the same day the sanples are collected.
Prepare and submit an Airborne Sanpling Plan detailing the NI OSH 2003- 154,
Factory Mutual, or Underwiters Laboratories approved equi prent, equi pnent
calibration procedures, sanpling nethods, sanpling to be perforned, and
anal ytical procedures to be used based on the type of work to be perfornmed

and anticipated toxic contam nants to be generated. |nclude the nane of
the accredited | aboratory, listed by the American Industrial Hygiene
Associ ation (AIHA), that will be used to conduct the analysis of any

coll ected air sanpl es.
.3.2.2 Medi cal Status

Prior to the start of work, and annually thereafter, submt a Report of
Medi cal Status Records. This report will certify that Medical Status
Records, in accordance with the requirenents bel ow are nmai ntained for al
requi red enpl oyees. The Contractor-naintai ned Medi cal Status Reports will
docunent the medi cal evaluation of all enployees working with or around
pai nt systems, thinners, blast nedia, those required to wear respiratory
protective equi prent, and those who will be exposed to high noise |levels
for the particular type of exposure they may encounter. The
Contractor-mai ntai ned Records nust include the enployee's nane, the tests
perfornmed and the nane of the physician responsible for performng the
tests, and a physician's statenent that nedical status would permt
specific task performance. Maintain nedical records as required by

29 CFR 1910.20. The eval uation must include:

a. Audionetric testing and eval uati on of enployees who will work in a
noi se environnent with a tinme wei ghted average greater than or equa

to 85 dBA

b. Vision screening of enployees who will require eye protection
(enpl oyees who use full-facepi ece respirators cannot wear contact
| enses).

c. Medical evaluation of enployees who will be required to wear
respiratory protection nust include, but is not limted to, the
fol | owi ng:
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(1) Medical history including, but not limted to, alcohol use, with
enphasis on liver, kidney, and pul nonary systens, and sensitivity
to chemicals to be used on the job.

(2) General physical examination with enphasis on liver, kidney, and
pul monary system

(3) Determnation of the enployee's physical and psychol ogi ca
ability to wear respiratory protective equi pmrent and to perform
job-rel ated tasks.

(4) Determ nation of baseline values of biological indices for |ater
conpari son to changes associated with exposure to paint systemns
and thinners or blast nedia, which include: liver function tests
to include SGEOT, SGPT, GGPT, al kaline phosphates, bilirubin,
conpl ete urinalysis, EKG (enpl oyees over age 40), blood urea
nitrogen (bun), serumcreatinine, pulnmnary function test, FVC
and FEV, chest x-ray (if nedically indicated), blood | ead and ZPP
(for individuals where it is known there will be an exposure to
materials containing |lead), other criteria that may be deened
necessary by the Contractor's physician.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: 29 CFR 1926.62 Lead requires the devel opnent
of a Worker Protection Plan for jobs involving

renoval of |ead-containing coatings. It is the
specifier's responsibility for determ ning when
| ead-containing paint will be renmoved and requiring

the appropriate submttals including environnental
conpl i ance, worker protection, and waste nanagenent.
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(5) For | ead-based paint renoval, prepare and submt a Wrker
Protection Plan in accordance with the requirenents of
29 CFR 1926.62, addressing all necessary aspects of worker
protection. The plan nmust include nmedical screening, activities
emtting | ead, neans to achi eve conpliance, alternative
t echnol ogi es considered, air nonitoring program inplenentation
schedul e, work practice program adm nistrative controls,
mul ti-Contractor site arrangenents, and jobsite inspections.

.3.2.3 Change in Medical Status

Any enpl oyee whose nedi cal status has changed negatively due to work

rel ated chemi cal and/or physical agent exposure while working with or
around paint systenms and thinners, blast nedia, or other chemicals nust be
eval uated by a physician, and obtain a physicians statenment as descri bed

i n paragraph MEDI CAL STATUS prior to allowi ng the enployee to return to
those work tasks. Maintain Change in Medical Status Records detailing any
negative changes in enpl oyee medi cal status and the results of the
physi ci ans reeval uation statement. Subnit a Change in Medical Status
Report detailing the negative changes in nedical status and a summary of
the physician's reevaluation wthout including personal infornmation of

t he i mpacted enpl oyee.

3.3 Envi ronnental Protection

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: An Environmental Conpliance Plan for jobs

i nvol vi ng renmoval of | ead-containing coatings serves
to denmonstrate the Contractor's strategy for
protecting the environment and the public fromlead
exposure. Elenments of this plan nmay be redundant
with other submittals listed herein including the
Water Quality Plan, Soil Quality Plan, Anbient Air
Moni toring Plan, and Visible Em ssions Mnitoring
Plan. These submittals may be required for other

j obs which do not involve the renoval of

| ead- cont ai ni ng paint. The Environmental Conpliance
Pl an integrates these plans as well as other

| ead-specific el ements.
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In addition to the requirenents of Section 01 57 19 TEMPORARY

ENVI RONVENTAL CONTROLS, prepare an Environnental Protection Plan

i ncorporating the submttals for Water Quality Plan, Contai nnent Pl an
Waste Disposal Plan, Soil Quality Plan, TSP Mnitoring Plan, PM 10

Moni toring Plan, and Visible Emssions Mnitoring Plan. The submitted
pl an nust al so address all aspects of establishing and demarcating

regul ated areas, ventilation/containnent system performance verification
and reporting of accidental releases. Conply with the follow ng
environnental protection criteria.

1.3.3.1 Waste Cl assification, Handling, and Di sposa

Prepare and submt a Waste Disposal Plan in accordance with the

requi renents of 40 CFR 261 and 40 CFR 262 including classification and
handl i ng. The Contractor is responsible for assuring the proper disposal
of all hazardous and nonhazardous waste generated during the project.
Regardl ess of the results of 40 CFR 261 App |1, Md 1311, all waste
generated from abrasive blasting, |ead-containing paints with recyclable
steel or iron abrasives nust be either disposed of as a hazardous waste or
be stabilized with proprietary pre-blast additives . \Were stabilization
is preferred, enploy a proprietary blast additive, that has been bl ended
with the blast nmedia prior to use. Place hazardous waste in properly

| abel ed, closed containers shielded adequately to prevent dispersion of
the waste by wind or water. Any evidence of inproper storage is cause for
i medi ate shutdown of the project until corrective action is taken. Store
nonhazardous waste in closed containers separate from hazardous waste
storage areas. Transport all hazardous waste by a |licensed transporter in
accordance with 40 CFR 263 and 49 CFR 171, Subchapter C.  Transport al
nonhazardous waste in accordance with local regulations regardi ng waste
transportation. 1In addition to the nunber of copies required by

40 CFR 262.22, supply one copy of each Waste Manifest to the Contracting
Oficer prior to transportation.

1.3.3.2 Cont ai nnent
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NOTE: It is the responsibility of the specifier to
det ermi ne whether containnent is required and if so,
to specify it.

Speci fy the contai nment requirenments using SSPC
CQuide 6. Were |lead or other hazardous materials
are present and abrasive blasting will be perforned,
specify either Cass 1A or C ass 2A contai nnent.
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Where Cl ass 1A containnment is specified, instrunent
verification of negative pressure shoul d be
required. Cass 1A provides the greatest |evel
environnental protection and should be specified in
areas where high levels of |lead are present and the
work is in the vicinity of critical receptors
(parks, schools, residences, or sensitive water
sources). Cass 2A containnent is the nost conmonly
specified |l evel of containment for civil works
structures in non-critical areas. Cass 3A

contai nnent nmay provide an adequate degree of
environnental protection for some | ead-containing
pai nt renoval jobs, however, an adequate degree of
wor ker protection nmay not be achi evabl e under sone
ci rcumst ances.

VWere | ead or other hazardous materials are not
present but abrasive blasting will be perforned,
specify Cass 2A or 3A contai nnent. \Were the
Contractor proposes to use a | owdusting recycl able
abrasive such as steel grit, then the Contracting
O ficer should allow one class | ower of

contai nnent. C asses 3A and 4A contai nment provide
m ni mal control over emnmissions. Mnimal control of
em ssions woul d be used in situations where critica
receptors are not near the work site. Containnent
of dust produci ng abrasive blasting operations is
recommended because of NAAQS for PM 10

Where | ead or other hazardous nmaterials are present
and power tool cleaning will be perforned, specify
Class 1P contai nment. Were the Contractor proposes
to use vacuum shrouded power tools then the
Contracting O ficer should allow their use with
ground covers and/or free hanging tarpaulins.

Cl asses 2P or 3P can be specified where the paint
contains |lowlevels of |ead, less than 1 percent.

As an option the Contractor should be allowed to use
vacuum shrouded power tools wthout additiona
protection. Containnent is not generally specified
for power tool renpval of nonhazardous paint
materi al s.

A Contai nment Plan should al so be required for
nonl ead j obs where contai nnent is specified.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Prepare a Containment Plan for containing debris generated during paint
renoval operations. Include draw ngs, |oad-bearing capacity cal cul ations,
and wi nd | oad cal cul ations. Wen the design is such that the spent
abrasive is allowed to accunulate in quantities greater than 453 kg 1, 000
pounds, and/or inpart a significant wind |oad on the structure, have the
drawi ngs approved by a registered structural engineer. The draw ngs and
cal cul ati ons nust be stanped with the engineer's seal. Also identify the
type and pl acenent of water boons, nethods for anchoring the boons, and

t he procedures for renoving debris. Contain debris generated during paint
renoval operations in accordance with the requirenents of SSPC Guide 6,
dass | ]. Wiere required, verify the containment air pressure [by
instrument] [visually].
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1.3.3.3 Vi si bl e Em ssions Monitoring
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NOTE: It is the responsibility of the specifier to
det ermi ne whet her nonitoring of visible enissions
will be required and if so, to specify the

requi renents. The 40 seconds in 1-hour, 75 seconds
in 2-hours, and 1 percent daily visible em ssions
criteria should be invoked for all |ead and ot her
hazar dous paint renoval jobs. The 200 seconds in
1- hour, 300 seconds in 2-hours, and 5 percent daily
visible enmissions criteria should be called for on
j obs where abrasive blasting will be used to renove
nonhazardous paints. Visible em ssions nonitoring
shoul d not be specified for power tool renoval of
nonhazardous paints. See NOTE for paragraph

CONTAI NVENT above.
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Prepare a Visible Emi ssions Mnitoring Plan including the provisions for
halting work and correcting the containnent in the event unacceptable

em ssions are observed. GCeneral statenents nmust not be used; specific

net hods, procedures, and details are required. Measure the tine of

em ssions in accordance with 40 CFR 60, App A, Md 22. Mbonitor visible
em ssions for not |less than 15 m nutes of every hour. Calculate visible
em ssions for each hour by extrapolation. Visible en ssions nmust not
extend greater than 45 nm 150 feet in any direction horizontal fromthe
contai nnent. Visible em ssions nmust not be observed in the area of any
sensitive receptor. |If such em ssions occur shut down the job inmediately
and take corrective action. Notify the foreman whenever visible em ssions
exceed [40] [200] seconds in a 1 hour period. Wenever visible en ssions
exceed [75] [300] seconds in a 2 hour period notify the foreman, shut down
the job, and take corrective action. |If the total observed visible

em ssions fromthe contai nment exceeds [1] [5] percent of the work day,
shut down the job and take corrective action to prevent such an
occurrence. Document each tine that the work is halted due to a violation
of the visible enmissions criteria. Docunentation nmust include the cause
for shutdown and the corrective action taken to resolve the probl em

1.3.3.4 PM 10 Moni tori ng

R S b Sk S S I S S
NOTE: It is the specifier's responsibility to
contact the local authorities and state Bureaus of
Air Pollution Control to determine if PM10
(particulate matter less than 10 mcrons in size)
nonitoring is required. |If so, include paragraph
PM 10 MONI TORI NG PLAN. The National Ambient Air
Quality Standard (NAAQS) for |ead does not apply to
| ead paint renpval. However, if the (NAAQS)
requi renent for lead [total suspended particul ate
(TSP) lead] is invoked by a State or Local governing
body on | ead paint renoval projects, include
paragraph TSP MONITORING. In either case, air
noni toring should be nodified to address the
specific state or local regulations. TSP |ead
monitoring is reconmended for all |ead paint renopval
j obs even where not required. TSP lead nonitoring
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data is useful in determning the efficacy of

contai nnent. PM 10 nonitoring is not recommended
for | ead or other paint renoval jobs where it is not
required. It is a generally accepted fact that if
there is no TSP-Pb exceedance predicted by TSP
nonitoring then there will also not be a PM 10
exceedance. For this reason SSPC recommends t hat
just TSP nmonitoring be perfornmed on | ead jobs.
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Prepare and submit a PM 10 Mnitoring Plan for nonitoring em ssions of
particulate matter 10 microns or less in size (PM10) in conpliance wth
the requirenents of EPA regulation 40 CFR 50.6 and this paragraph. The
pl an nust al so include provisions for halting work and correcting the
contai nnent in the event unacceptable em ssions occur. Position the air
noni toring equi pnrent in accordance with 40 CFR 58, App E, Subpart (8). In
addition, a mnimm of two PM 10 nonitors nmust be used at the project

site, one downwi nd fromthe project and one in the area of greatest public
access (e.g., playground, school yard, or homeowner's yard). Wen the
project is in an area where there are critical receptors nearhby,

nmoni toring must be conducted throughout the entire period that abrasive

bl asting and cl eanup operations are performed. O herw se, perform
monitoring 4 of the first 8 days and on a regul ar basis thereafter for a
sumtotal of 25 percent of the time surface preparation and debris cleanup
are performed. If air quality regulatory limts are not net, take
corrective actions and i medi ately repeat air nonitoring. Conduct the
preproject PM10 nonitoring a mnimumof 2 weeks prior to the beginning of
the project and continue for a mninumof 3 days to establish background
levels. Submit a PM10 Test Report to the Contracting O ficer within 48
hours, that includes:

a. Nanme and | ocation of jobsite.

b. Date of monitoring.

c. Time of nonitoring (i.e., time nonitoring begins and ends each day).
d. Identification and serial nunmber of nmonitoring units.

e. Drawi ng showing specific location of nonitoring units.

f. Drawi ng showi ng specific |location of paint renoval operation and the
net hod of renmoval or work activity being perforned.

g. Wnd direction and vel ocity.

h. A flow chart verifying the rate of air flow across the filter
t hr oughout the sanpling period.

i. Nanme and address of |aboratory.
j. Laboratory test procedure.
k. Laboratory test results.

|. Signatures of field and | aboratory technicians conducting the work.
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1.3.3.5 TSP Moni toring

Prepare a TSP Monitoring Plan for nonitoring em ssions of Total Suspended
Particulates (TSP) in conmpliance with the requirenents of EPA regul ation
40 CFR 50.12 and this paragraph. The plan nust include provisions for

hal ting work and correcting the contai nnent in the event unacceptable

em ssions occur. Position the air nonitoring equi pnent in accordance
with 40 CFR 58, App E, Subpart (8). A mninmmof two TSP nonitors nust be
used at the project site, one downwi nd fromthe project and one in the
area of greatest public access (e.g. playground, school yard, or
honeowner's yard). \Wen the project is in an area where there are
critical receptors nearby, TSP-lead nonitoring nust be conducted

t hroughout the entire period that abrasive blasting and cl eanup operations
are performed. Oherw se, performnonitoring 4 of the first 8 days and on
a regul ar basis thereafter for a sumtotal of 25 percent of the tine
surface preparation and debris cleanup are perfornmed. |If air quality
regulatory linmts are not net, require air nonitoring to be repeated

i medi ately after corrective actions have been taken. Al so conduct
preproject TSP nonitoring. Conduct the preproject TSP nonitoring a

m ni mum of 2 weeks prior to the beginning of the project and continue the
nmonitoring for a mninmmof 3 days to establish background |levels. Submt
a TSP Test Report to the Contracting O ficer within 48 hours including:

a. Nanme and | ocation of jobsite.

b. Date of nonitoring.

c. Time of nonitoring (i.e., time nonitoring begins and ends each day).
d. Identification and serial number of nmonitoring units.

e. Drawi ng showing specific location of nonitoring units.

f. Draw ng showi ng specific |ocation of paint renmoval operation and the
nmet hod of removal or work activity being perforned.

g. Wnd direction and velocity.

h. A flow chart verifying the rate of air flow across the filter
t hr oughout the sanpling period.

i. Nanme and address of |aboratory.

j. Laboratory test procedure.

k. Laboratory test results.

|. Signatures of field and | aboratory technicians conducting the work.

1.3.3.6 Water Quality
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NOTE: |If the work is proximate to storm sewers,
rivers, bays, streans, or other bodies of water,

i ncl ude paragraph WATER QUALI TY to prohibit

contam nation of the water fromthe project
activities; otherw se del ete paragraph WATER
QUALITY. Modify if necessary to conply with State
or | ocal EPA requirenents.
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Prepare a Water Quality Plan for all job sites where |ead-containing or

ot her hazardous paint will be renoved, including provisions for halting
work if spills or em ssions are observed entering into bodies of water or
found in areas where stormwater runoff could carry the debris into bodies
of water or stormsewers. The plan nust al so address cl eanup and
reporting procedures. Conduct operations in such a nanner that

| ead- cont ai ni ng and ot her hazardous paint debris do not contami nate the
wat er and so that NPDES permits in accordance with EPA regul ation

40 CFR 122 are not required for the project. Any release of |ead paint
debris into the waterways having a reportable quantity of hazardous

subst ance pursuant to Section 311 of the C ean Water Act, nust be reported
to the EPA in accordance with 40 CFR 117 and 40 CFR 355. The pl an nust
require the thorough docunentation of any release or spill that carries
into waterways or stormsewers. Include the tine and |ocation of the

rel ease, anount of material released, actions taken to clean up the
debris, amount of debris recovered, and corrective action taken to avoid a
reoccurrence. Also report releases to the Coast Guard and ot her state and
| ocal authorities as appropriate. |If the release is equivalent to 4.5 kg
10 pounds or nore of |ead-containing material in a 24-hour period, it is
considered to be a reportable quantity under CERCLA. Conply with

40 CFR 302

.3.3.7 Soil Quality
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NOTE: If the work is near exposed ground (e.g.

soil, sand, clay, etc.), include the requirenments of
paragraph SO L QUALITY to assure that the ground is
not contam nated by project activities. Contact the
State or local EPA to determine if a specific soi
contam nation criteria exists. |If so, nmodify this
section accordingly.
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Prepare a Soil Quality Plan for all job sites where |ead-containing or

ot her hazardous paint will be renmoved. The plan nust include provisions
for halting the work should soil contanination occur, correcting the
deficiencies responsible for the contam nation, and provi de procedures for
renovi ng and repl acing contam nated soil. Establish and inpl enent
practices and procedures for preventing contamination of the soil fromthe
renoval of |ead-containing or other hazardous paints. Unless otherw se
directed by the Contracting Oficer, soil is considered to have been
contam nated by the Contractor's operation if an increase in the total

| ead content of 100 PPM or greater over background |levels occurs. For

pur poses of conputing the increase compute the nean background | evel s and
t he nean post-renoval levels. The 100 PPMcriteria is nmet if the

di fference between the neans is |less than 100 PPM plus the 95 percent
confidence limt. Conduct soil sanpling and testing prior to the

begi nning of the project and after the project is conpleted. Interim
testing may al so be performed in the event the Contractor or Contracting
Oficer wants to confirmthat the contai nment system and work practices
continue to provide satisfactory protection of the soil. Unless otherw se
directed by the Contracting Oficer, the following mninmumtest |ocations
nust be selected for soil analysis. Select two |ocations beneath or

i medi ately adj acent to the structure being prepared. Take additiona
sanples within 30 m 100 feet in each direction of the project (i.e., N S,
E, W in which soil is present. The nunber of soil sanple |ocations nust

SECTION 09 97 02 Page 20



1

be sufficient to adequately characterize the soil contaninant |evels
within and around the project area. Collect five conposite sanples at
each |l ocation. Each of the five sanples nust be conprised of five

i ndi vidual plugs of soil combined in a single bag. Use the follow ng
procedure to collect the conmposite sanples:

a. Place a 0.093 square nm 1-square foot tenplate at each |ocation

b. Renove a sanple of soil 19 nm 3/4 inch in dianmeter and 13 mv 1/2 inch
in depth at the center of the tenplate and at each of the four
corners. Place the five soil plugs into a single bag. This
represents one of the three sanples to be renpbved at a given | ocation

c. Mve the tenplate 25 nr 1 inch in any direction and repeat the process
to collect the second sanple. Place all plugs in a separate bag.
Move the tenplate 5 mr 1 inch farther to collect the third sanple.

d. Identify each sanple bag with the date, specific |ocation of the
sanpl e, nane and signature of the sanpling technician, and conplete
chain of custody records.

e. It is critical that the specific location of each sanple be thoroughly
nmeasured and docunented as the final project testing (and any interim
testing) nust be sanpled in the precise |ocations.

Anal yze three sanples collected at each | ocation. One of the renmining
two sanples is to be maintained by the Contractor for the duration of the
project and the other by the Contracting Officer in the event reanal ysis
is required. Analyze |ead-containing sanples in accordance w th EPA
testing guidance as published in 40 CFR 261, App Ill, by a | aboratory
listed by the Anerican Industrial Hygi ene Association (AlHA) as being
proficient in conducting the test. Note that if it is deternined that
contam nati on of the soil has occurred as a result of the paint renova
operations, TCLP testing nust be enployed to determine if the soil nust be
handl ed and di sposed of as a hazardous waste. The initial sanpling of the
soil for total |ead content does not establish whether the soil will be
consi dered hazardous by TCLP testing. As a result, at the Contractor's
option, additional prework soil sanples may be renoved (m ni num of 105
granms is required for a single test at each site) to conduct TCLP testing
to establish whether the soil would be classified as hazardous prior to
project startup. In the event that there is a rel ease of |ead paint
debris onto the soil and if the release is 4.5 kg 10 pounds or nore of

| ead-containing material in a 24-hour period, it is considered to be a
reportabl e quantity under CERCLA. Conmply with 40 CFR 302. Thoroughly
docunent the occurrence of any spills of lead debris into the soil. The
docunentati on nust include the tine and | ocation of the rel ease, anount of
material rel eased, actions taken to clean up the debris, amount of debris
reclai med, and corrective action taken to avoid a reoccurrence. Provide

t he docunentation to the Contracting O ficer including the Soil Quality
Test Report with results of the prework and post work soil quality tests.

4 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submittal
items in the text, to reflect only the submttals
required for the project. The Cuide Specification
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technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.
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Covernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals

Safety, Health, and Environnental Requirenents; C[, |

Acci dent Prevention Plan; C[, [ 11

Confined Spaces Plan; C[, |

Respiratory Protection Plan; ¢, |

Airborne Sanpling Plan; ¢, [ 11

Ventilation Assessnent Plan; G, |

Medi cal Surveillance Plan; ¢, [ 11
Worker Protection Plan; ¢, [ 11
Envi ronnental Protection Plan; G, [ 11

Wast e Mani f est
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Waste Disposal Plan; ¢, [ 1]

Containment Plan; G, [ 1]

Vi sible Em ssions Mnitoring Plan; ¢, [ 1]
PM 10 Monitoring Plan; G, [ 1]

TSP Monitoring Plan; ¢, [ 1]

Vater Quality Plan; ¢, [ 1]

Soil Quality Plan; ¢, [ 1]

SD- 03 Product Data
Manuf acturer's Safety Data Sheet; G, [ 1]

SD- 04 Sanpl es

Product Sanples; G, | 11
Special Paint Formulas; G, [ 1]
Sol vent and Thinners; G, [ 1]

SD-06 Test Reports
PM 10 Test Report
TSP Test Report
Soil Quality Test Report
| nspection Reports
Medi cal Status Records
Change in Medical Status Report
Air Mnitoring Test Plan; ¢, [ 1]
Air Monitoring Test Report
SD-07 Certificates
Certified EHS Professional
Certified Lead Laboratory
SSPC [QP 1][QP-2][QP-3] Certificate; ¢, [ 1]
Qual i fied Hazardous Pai nt Renoval Contractor; ¢, [ 1]]
Coating Thi ckness Gage Qualification

Qualified Coating Applicator; G, [ 1]
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1

5 QUALI FI CATI ONS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: USACE has identified an ongoi ng problem

t hroughout the districts regardi ng poor paint
performance due to unqualified contractors and/or
unskilled painters. Districts can require
Contractor certification by requiring industry
certification by SSPC. THE SCCI ETY FOR PROTECTI VE
COATI NGS (SSPC-QP1, QP2, or QP3). \While there are
some industry certification programs for painters,
none include the application of fast drying coatings
such as the vinyl systens in this docunment. Gui dance
for attaining better and nore econonical paint jobs
is provided in EM 1110-2-3400. Any consulting in
reference to this guide specification or painting
problems in general should be directed to the Paint
Technol ogy Center, U S. Army Construction

Engi neeri ng Research Laboratory, ATTN. CEERDC- CF- M
Chanpaign, IL; e-mail: paint@sace.arny.ml;

Phone: 217-373-7486.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Qualifications and experience nust conmply with the foll ow ng.
5.1 Certified Environnental, Health, and Safety (EHS) Professionals

Provide a certificate for each Certified EHS Professional; submt
qualifications and experience of qualified and conpetent persons enpl oyed
to provide preconstruction and onsite environnental, safety, and health
services. Obtain acceptance of this subm ssion prior to the subnission of
other required environnental, safety, and health subnmittal itenms. Uilize
a qualified and conmpetent person as defined in EM 385-1-1, Section 01 to
devel op the required safety and health submittal and to provide onsite
safety and health services during the contract period. The person nmust be
a Certified Industrial Hygienist (CIH), an Industrial Hygienist (IH), or a
Certified Safety Professional (CSP) with a m ni mumof 3 years of
denonstrated experience in simlar related work. The CIH, IH or CSP may
utilize other qualified and conpetent persons, as defined in EM 385-1-1

to conduct on-site safety and health activities as |ong as these persons
have a m ni mum of 2 years of denonstrated experience in simlar rel ated
work and are under the direct supervision of the CIH, IH or CSP. For

| ead containing jobsites, the conpetent and qualified person nust have
successfully conpl eted an EPA or state accredited | ead-based paint

abat enent Supervi sor course specific to the work to be perforned and
possess current and valid state and/or |ocal government certification, as
required.

.5.2 Certified Lead Laboratory

Provi de docunentation which includes the name, address, and tel ephone
nunber of the |laboratories to be providing services. |In addition, the
docunent ation nust indicate that each | aboratory is an EPA National Lead
Laboratory Accreditation Program (NLLAP) accredited | aboratory and that
each is rated proficient in the N OSH EPA Environnmental Lead Proficiency
Anal ytical Testing Program (ELPAT) and wi |l docunment the date of current
accreditation. Certification nust include accreditation for heavy neta
anal ysis, list of experience relevant to analysis of lead in air, and a
Quality Assurance and Quality Control Program Subnmit a certificate for
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the Certified Lead Laboratory.

[1.5.3 Qual i fied Painting Contractor

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: The specifier should deci de whether the work
is of sufficient conplexity or size that the use of
a Qualified Painting Contractor is warranted. In
general, very large jobs of noderate complexity or
smal | but very conpl ex painting work shoul d be
performed by a Qualified Painting Contractor. Very
conpl ex work includes steel structures that will be
pai nted and exposed in inmersion. Large jobs are
wor k where nore than 9300 square m 100, 000 square
feet will be painted. SSPC utilizes an independent
third party auditing firmto evaluate and certify
pai nting Contractors for conpliance with various
types of work: QP-1is for Field Application to
Conpl ex Structures; QP-2 requires QP-1 certification
plus the ability to renove hazardous paint; QP-3
eval uates Shop Painting contractors. Lists of
qualified Contractors are provided on the SSPC
website at sspc.org. The designer may visit the
site to determine the availability of qualified
contractors in the project area.

EE R R R S I R R I R I R O I R R R R I R S I R R R I R I R R R R R R R R

The Painting Contractor nust be a certified SSPC QP 1 Painting
Contractor. Submit a copy of the applicable SSPC [ QP-1][ QP-2][ QP-3]
Certificate. The contractor nust have been certified prior to award of
this contract and nust remain certified for the duration of this
contract. Certifications scheduled to expire during the contract
performance period nmust be renewed and subnmitted to the Contracting

O ficer prior to expiration.

1[1.5.4 Qual i fied Hazardous Pai nt Renoval Contractor

EE R I R S I R I R I R R S R I R R I R S R I R I R R I R R I R R R R R

NOTE: The specifier should deci de whether the work
is of a nature such that the use of a Qualified
Hazar dous Pai nt Renpval Contractor is warranted. A
Qual i fied Hazardous Paint Renpval Contractor is
recommended for jobs involving nore than the

i nci dental renoval of |ead-containing paints. A
qualified Contractor is not generally recommended
for jobs where the |ead paint contains |ow | evels of
| ead, less than 1 percent. The risk of worker

over exposure and environmental contami nation is
still significant for such jobs, but not to the
extent necessary to warrant a certified hazardous
pai nt renmpval Contractor. SSPC utilizes an

i ndependent third party auditing firmto eval uate
and certify painting Contractors for conpliance with
Qualification Procedure SSPC QP 2, Standard
Procedure for Evaluating The Qualifications of

Pai nting Contractors To Renbve Hazardous Paint. QP
2 provides two categories of qualification based on
the I evel of containment. Category A qualifies the
Contractor for work requiring a contai nment C ass 1A
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or 2A - reconmended cl asses for nobst Corps | ead
renoval projects. Category Bis for work in classes
of containment with [ esser requirenents.

The specifier should select the necessary
qualification category. The QP 2 certification is
an extension of QP 1 certification. QP 2
certification should al so be considered by the
specifier for renmoval of other toxic paints such as
t hose that contain hexaval ent chrom um or cadm um
Lists of qualified Contractors are provided on the
SSPC website at sspc.org. The designer may visit
the site to deternine the availability of qualified

contractors in the project area.
ER R IR I I R R R R R I I R R R R R I I I R R R S I I R R R R R S S I R R S I I I R O I R I I I R R R R S I I I I

The Painting Contractor nust be a certified SSPC QP 2 [Category A]
[Category B] Painting Contractor for all surface preparation or coating
application. Submt a copy of the applicable SSPC Certificate. The
contractor must have been certified prior to award of this contract and
must remain certified for the duration of this contract. Subnmit al
renewal s if they occur during the contract perfornmance period. Renewal s
nmust be achi eved prior expirations occurring.

1[1.5.5 Qual i fied Shop Painting Contractor

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: The specifier should deci de whether the work
is of sufficient conmplexity or size that the use of
a Qualified Shop Painting Contractor is warranted.
In general, large jobs of noderate conplexity or
smal | but very conpl ex painting work that may be
performed in a shop should be perforned by a
Qualified Shop Painting Contractor. Shops having the
certification are typically dedi cated painting
shops; typical fabricating shops are generally not
certified. Lists of qualified Contractors are
provi ded on the SSPC website at sspc.org. The
designer may visit the site to deternine the

avai lability of qualified contractors in the project

ar ea.
EE R R R S I R R I R I R R I R I R R I R S I R I R R I R R R R R I R R R R

The Painting Contractor nust be a certified SSPC QP 3 Painting Contractor
for all off-site surface preparation or coating application. Subnit a copy
of the applicable SSPC Certificates. The contractor nmust have been
certified prior to award of this contract and nust remain certified for
the duration of this contract. Submit all renewals if they occur during
the contract perfornance period. Renewal s nust be achi eved prior
expirations occurring.

1[1.5.6 Qualified Coating Applicator

EE R R R S I R R I R I R R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: The specifier should deci de whether the work
is of sufficient conplexity or size that the use of
Qualified Coating Applicators is warranted. In
general, very large jobs of noderate conmplexity or
smal | but very conpl ex painting work shoul d be
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performed by applicators who have shown they have
the ability to apply the specified coating system
Very compl ex work includes steel structures that

wi Il be painted and exposed in inmersion. Large
jobs are work where nore than 9300 square m 100, 000
square feet will be painted. Application of viny

coating systens using conventional spray equi pnent
frequently justifies the qualification of
applicators. Applicators typically have nore
experience in the application of slower drying
coatings such as epoxi es and urethanes and use of
airless spray equi pnent. This paragraph may al so be
nodi fi ed replacing the panel described in ASTM D4228
with a selected area of the structure under contract.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Submit records of qualification tests for each Qualified Coating Applicator
Prior to the initiation of any work all coating applicators nust be tested
and certified as neeting the requirenents of ASTM D4228. Certification
nust be adm nistered by an authorized governnent representative.
Applicators failing the certification procedure will not be pernmitted to
apply any paint on the project.

1.5.6.1 Certification Test Procedure

Conduct certification testing of coating applicators at the job site in
coordination with the Contracting Oficer. Supply the fabricated test
plates to be used for the tests and provide crane service, rigging, and
any other work necessary to provide accessibility for the certification
testing and i nspection. The test plate nust be painted in a near vertica
position. |In preparation, clean and prepare the test plate in accordance
with the requirenents of the contracted work. Perform abrasive bl asting
with the blast nmedia to be used in the contract. The paints to be applied
are Contractor supplied materials and are those previously tested and
approved for use on the contract. Paints nust be applied as specified in
this contract. The painter being tested nust mx and thin the paints to
be used in the test and set up and adjust the application equipnent for
use. Each painter nust apply each of the types of paint conprising the
specified system The contractor's QC inspector must be present during
the procedure to nonitor the actions of the painter being tested.

1.5.6.2 Certification Criteria

Eval uate the paint applicator based on the confornmance of the applied
paint systemto the requirenments of this specification. Deficiencies in
the coatings, inmproper mxing or inproper application nmethods are basis
for failure. The authorized Governnent Representative is the sole judge
as to the acceptability of each coating applicator's perfornance.

11.5.7 Coating Thi ckness Gage Qualification

Submit Coating Thickness Gage Qualification docunentation of

manuf acturer's certification for all coating thickness gages. Use
magnetic flux thickness gages as described in ASTM D7091 to nake al
coating thickness neasurenents on ferrous netal substrates. Use eddy
current thickness gages as described in ASTM D7091 to neasure coating

t hi ckness on all nonferrous netal substrates. Gages to be used on the job
must have an accuracy of 3 percent or better and be certified by the

manuf acturer as neeting this requirenent.
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5.8 Certified Coating |nspector

Provide a certified coating inspector who is listed as either SSPC-PCl
Level 2, or NACE CIP Level 2 for all surface preparati on and painting
activities. Submit a copy of the applicable SSPC or NACE Certificates.
Submit all renewals if they occur during the contract performance period.
Renewal s must be achi eved prior expirations occurring.

.6 DELI VERY, STORAGE, AND HANDLI NG

Process and package paints to ensure that within a period of one year from
date of manufacture, they will not gel, liver, or thicken deleteriously,

or formgas in the closed container. Paints, unless otherw se specified
or permtted, nmust be packaged in standard containers not larger than 20 L
5 gal, with renmovable friction or lug-type covers. Containers for

vinyl -type paints nust be lined with a coating resistant to solvents in
the formul ati ons and capabl e of effectively isolating the paint from
contact with the netal container. Each container of paint or separately
packaged conponent thereof nust be |labeled to indicate the purchaser's
order numnber, date of manufacture, manufacturer's batch nunber, quantity,
col or, conponent identification and desi gnated nane, and formula or

speci fication nunber of the paint together with special Iabeling

i nstructions, when specified. Paint nust be delivered to the job in

unbr oken containers. Paints that can be harned by exposure to cold

weat her nust be stored in ventilated, heated shelters. Al paints nmust be
stored under cover fromthe elements and in |locations free from sparks and
fl ames.

.7 AMBI ENT CONDI TI ONS

Pai nt nust be applied in accordance with the manufacturers witten
instructions or to the special requirenments contained herein. Surfaces
that are less than 2.8 degrees C 5 degrees F above the dew point
tenmperature must be monitored closely to assure that are conpletely free
of noisture as determ ned by sight and touch. Paint nmust not be applied
to surfaces upon which there is detectable frost or ice. Except as

ot herwi se specified, paint nmust not be applied if the tenperature of the
surfaces to be painted and of air in contact therewith is less than 9
degrees C 45 degrees F during paint application nor if the surfaces can be
expected to drop to O degrees C 32 degrees F or |ower before the film has
dried to a reasonably firmcondition. During periods of inclenent

weat her, painting may be continued by enclosing the surfaces and utili zing
climate control equi pnent (e.g. dehum dification, heaters, etc.), provided
the m ni mum t enperatures and surface dryness requirements prescribed
previously are maintained. Paint nust not be applied to surfaces heated
by direct sunlight or other sources to tenperatures that will cause
detrinmental blistering, pinholing, or porosity of the film

PART 2 PRODUCTS

2.

1 PRODUCT SAMPLES

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: US Arny Constructi on Engi neering Research
Laboratory provides paint testing services on a

rei mbursabl e basis. Allow ng 30 days for testing of
Special Formulation and MIlitary Specification
paints is sufficient. Conplete testing comrercia
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products submitted to neet SSPC requirenents may
take in excess of 6 nonths - the Contracting Oficer
may wi sh to discuss options with the Laboratory.
Products listed on the MPI web site do not need
further testing. Testing costs vary based on the
type of paint. Specifier should contact ERDC CERL
for cost of testing. (E-mail: ) Sanples may be
submtted to US Army ERDC- CERL, ATTN:. Pai nt
Laboratory, 2902 Newmark Drive, Chanpaign, IL
61822. Requiring the contractor to submt sanples
directly to the laboratory saves tinme and avoi ds
probl ens associated with shi pment of hazardous
materi al s.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Submit product sanples of each batch of thinner, solvent, and paint to the
CGovernment for testing. Subnmit manufacturer's Safety Data Sheet (SDS) for
each type of paint used; for products that are specified to be applied in
accordance with the nanufacturer's reconmendations, subnit the paint

manuf acturer's product data sheet (PDS) or other witten instructions for
t hose products. Allow at |east 30 days fromtinme of delivery to the
contracting officer for testing of sanples of paints and thinners.
Sanpling may be at the jobsite or source of supply. Coordinate sanpling
and subnission of all sanples of paint and thinner with the Contracting
Oficer. Standard sanple size for liquid paints and thinners is 1 L
1-quart; powders and other additives for nulti conponent paints may be of
appropriately smaller size. The sanple nust be | abeled to indicate
formula or specification nunber and nomencl ature, batch nunber, batch
quantity, color, date nade, and applicable project contract nunber.
Testing will be perforned by the Government. Costs for retesting rejected
material will be deducted from paynments to the Contractor at the rate of

[ ] dollars for each paint sanple retested and | ] dollars for
each thinner retested.

.2 SPECI AL PAI NT FORMULAS

Speci al paints nust have the conposition as indicated in the fornulas
listed herein. Were so specified, package paint formnul ati on conmponents
in separate containers for mxing on the job. If not specified or

ot herwi se prescribed, the color rmust be that naturally obtained fromthe
requi red pignmentation.

.3 PAI NT FORMULATI ONS
Speci al paint fornmulas must conply with the follow ng:
.3.1 Fornul a V-102E

This formula is for Vinyl-Type Ready-M xed Al umi num | npacted | nmersi on
Coating, the ingredients are shown bel ow.

| NGREDI ENTS PERCENT BY MASS
Vinyl Resin, Type 3 18.2
Al um num Powder 8.3
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| NGREDI ENTS PERCENT BY MASS
Pl astici zer 3.1
Met hyl 1 sobutyl Ketone (M BK) 33.8
Tol uene 36.6
Tot al 100.0

a. Furnish the paint with the alum num pignent mxed into the vehicle.

b. The finished paint nust show the proper proportions of specified
mat eri al s when anal yzed by chronat ographi ¢ and/ or spectrophotonetric
net hods, and have a viscosity between 60 and 90 seconds using
ASTM D1200 and a No. 4 Ford cup

2.3.2 Fornmul a V-103C

This formula is for Vinyl-Type Bl ack-Finish |Inpacted | nmersion Coating,
the ingredients are shown bel ow.

I NGREDI ENTS PERCENT BY MASS

Vinyl Resin, Type 3 20.0

Car bon Bl ack 1.5

Pl astici zer 3.4

Met hyl 1 sobutyl Ketone (M BK) 36.0

Tol uene 39.1
Tot al 100

a. Disperse the carbon black to a fineness of grind ASTM D1210 of not
| ess than 7 on the Hegman scale. A paste conposed of carbon bl ack
mlled into a Type 3 vinyl resin dissolved in an appropriate sol vent
may be used provided the finished product has the specification
conposition and grind. Material nust be free from seeding, gelling,
and ot her deleterious effects. No grinding aids, antisettling agents,
or any other materials except those shown in the formula will be
permtted.

b. The finished paint nust show the proper proportions of specified
mat eri al s when anal yzed by chr onat ographi ¢ and/ or spectrophotonetric
nmet hods, and have a viscosity between 60 and 90 seconds using
ASTM D1200 and a No. 4 Ford cup
2.3.3 Formul a V-106D

This formula is for Vinyl-Type Red Oxi de (Light or Dark Col or) Inpacted
| mrer si on Coating, the ingredients are shown bel ow.
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2.

| NGREDI ENTS PERCENT BY MASS
Vinyl Resin, Type 3 5.50
Vinyl Resin, Type 4 11. 20
Synthetic Iron Oxide (Red) (Light or Dark 15. 80
Col or)
Pl astici zer 2.90
Met hyl 1 sobutyl Ketone 31.00
Tol uene 33.54
Propyl ene Oxi de 0. 06

Tot al 100. 00

a. Disperse the pignent
on the Hegman scal e.
not be permtted.
mat eri al s, other

b. The finished paint

No grinding aids,
than those listed in the formula, wll

nmust show t he proper

by neans of pebble nmlls or other approved
net hods to produce a fineness of grind (ASTM D1210) of not
Grinding in steel-lined or steel-bal
antisettling agents,

| ess than

proportions of specified

mat eri al s when anal yzed by chronat ographi ¢ and/ or spectrophotonetric

nmet hods,
ASTM D1200 and a No. 4 Ford cup

c. Furnish the paint

use of synthetic red iron oxide pignments of different shade.
reasonabl y approxi nate col or

pai nt rmnust
i ght col ored paint
t he dark.
t he purchaser.

must

3.4 For nul a VZ- 108D

This formula is for Vinyl-Type Zinc-Rich I npacted | mrersion Coati ng,

i ngredi ents are shown bel ow.

and have a viscosity between 60 and 90 seconds using

t he

7

mlls wll
or any ot her
be permtted.

in two colors which are obtained by the alternative
The dark
10076 of SAE AMS- STD-595A, and
be readily distinguishable in the field from
Furni sh the two shades in the volune rati o designated by

| NGREDI ENTS PERCENT BY WEI GHT Kl LOGRAMSPOUNDS LI TERSGALLONS
COVPONENT A

Vinyl Resin, Type 3 16.6 49.5109. 2 36. 539. 65
Met hyl | sobutyl 80. 6 239.9528.9 300. 1879. 30
Ket one

Suspendi ng Agent E 0.7 2.14.6 1.060. 28
Suspendi ng Agent F 0.4 1.22.7 0.720.19
Met hanol 0.5 1.53.3 1.890. 50
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(Component A) to a fineness of grind of not
Grinding in steel-lined containers or using
nmust show t he

scal e (ASTM D1210).
steel-grinding nedia will not be permitted.

The pai nt

| NGREDI ENTS PERCENT BY WEI GHT Kl LOGRAMSPOUNDS LI TERSGALLONS
Synthetic Iron Oxide 1.2 3.67.9 0.720.19
(Red)
Tot al 100.0 297. 8656. 6 341.1090. 11
COVPONENT B
Silane B 100.0 1.84.1 1.780. 47
COVPONENT C
Zi nc Dust 100.0 249.5550. 0 35.669. 42
Total Vol une 378.54100. 00
(m xed paint)
a. Disperse the iron oxide and suspendi ng agents into the vehicle

| ess than 4 on the Hegman

proper proportions of specified nmaterials when anal yzed by
chr omat ogr aphi ¢ and/ or spectrophotonetric mnethods.

of the iron oxide pignment
i ron oxide-type 3 vinyl

The sol e purpose
is to produce a contrasting color. A red
resin vehicle paste may be used in place of

dry iron oxide provided conpensating adjustnents are made in the

addi ti ons of Type 3 resin and nethyl
product with zinc dust added nust
upon drying and a reflectance of not

Supply VZ-108D paint as a kit.

Each kit

i sobutyl ket one.
produce a paint which has a red tone

The fini shed

nore than 16 (ASTM E1347).

nmust consist of 17 L 4.5 gal

( 15 kg 33.1 pounds) of Conponent Ain a 20 L 5-gallon lug closure

type pail, 12 kg 27.5 pounds of zinc dust
4 L 1-gal plastic pail

(Component C) packaged in a
and 89 nL 3 fluid ounces of silane

(Component B) packaged in a glass bottle of suitable size having a

pol yet hyl ene |ined cap
inthe 4 L 1-gal
identify each contai ner of each conponent as to

of Conponent A nust carry the

requirenents,

conponent type.

Pl ace the bottle of silane on the zinc dust

pail. In addition to standard | abeling

Each cont ai ner

| abel

followi ng: M X NG AND APPLI CATI ON | NSTRUCTI ONS: WARNI NG - THI S PAI NT
W LL NOT ADHERE TO STEEL SURFACES UNLESS COVPONENT B | S ADDED. Renove

the 89 mL 3 ounces of bottled Conponent

B (silane) fromthe Component

C (zinc dust) container and add to the base paint Component A) with

t horough stirring.

Then sift the zinc dust

into the base paint while

it is being vigorously agitated with a power-driven stirrer and

continue the stirring unti

the zinc dust

has been dispersed. At sone

point strain the mxed paint through a 30-60 nmesh screen to prevent
zinc dust slugs fromreaching the spray gun nozzle.
continuously during application at a rate that wll
If spraying is interrupted for

nmore than 1 hour,

pot. Thinning will not

| onger than 15 m nutes,
the entire length of the hose to redi sperse the zinc.

is to be interrupted for
t he paint back into the paint

Stir the paint
prevent settling.
vi gorously whip
If the spraying
enpty the hose by bl ow ng
normal Iy be

requi red when anbi ent tenperatures are bel ow about 26 degrees C 80

degrees F, but when the anbient and stee
ket one (M AK) or

net hyl i soanyl
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2.

be used. If paint is kept covered at all tines, its pot life will be
about 8 days.

3.5 Fornmul a V- 766E

This formula is for Vinyl-Type Wiite (or Gray) |npacted | nmersion Coating,
the ingredients are shown bel ow.

I NGREDI ENTS PERCENT BY MASS
Vinyl Resin, Type 3 5.6
Vinyl Resin, Type 4 11.6
Ti tani um Di oxi de and (for Gray) 13.0
Car bon Bl ack
Pl astici zer 2.9
Met hyl 1 sobutyl Ketone 32.0
Tol uene 34.7
Ot ho- Phosphoric Acid 0.2
Tot al 100.0

a. Disperse the pignent by neans of pebble mlls or other approved
nmet hods to produce a fineness of grind (ASTM D1210) of not less than 7

on the Hegman scale. Ginding in steel-lined or steel-ball mlls wll
not be permitted. No grinding aids, antisettling agents, or any other
material s except those shown in the fornula will be permtted.

Measure the ortho-phosphoric acid accurately and dilute it with at
| east four parts of ketone to one part of acid. Add it slowy into
the finished paint with constant and thorough agitation

b. The finished paint nust show the proper proportions of specified
mat eri al s when anal yzed by chronat ographi ¢ and/ or spectrophotonetric
net hods, and have a viscosity between 60 and 90 seconds using
ASTM D1200 and a No. 4 Ford cup

c. Furnish the white and gray paints in the volune rati o designated by
t he purchaser. The gray paint nmust contain no pignments other than
t hose specified. |nclude enough carbon black to produce a dry paint
filmhaving a reflectance of 20-24 (ASTM E1347). The resulting gray
col or nust approxi mate color 26231 of SAE AMS- STD- 595A.

.3.6 Formul a C-200A, Coal Tar-Epoxy (Bl ack) Paint

The paint nmust conformto SSPC Paint 16 nanufactured with Type 1 pitch.
In addition to standard | abeling, container |abels nust include the term
Cor ps of Engi neers Fornula C-200A.

.4 I NGREDI ENTS FOR SPECI AL PAI NT FORMULAS

The follow ng ingredient materials and thinners apply only to those
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speci al paints whose fornulas are shown above in detail

4.1 Pi gments and Suspendi ng Agents

.4.1.1 Al umi num Powder

For vinyl paint alum num powder nust conformto ASTM D962, Type 1, C ass B
.4.1.2 Car bon Bl ack

Carbon bl ack must conformto ASTM D561, Type | or I1I.

.4.1.3  Zinc Dust

Zinc dust pigment nmust conformto ASTM D520, Type I

.4.1.4 Iron Oxide

Iron oxide, (Dry) synthetic (red), mnmust conformto ASTM D3721. In

addi tion, the pignent nust have a nmaxi num oil absorption of 24 and a
specific gravity of 4.90 to 5.20 when tested in accordance with ASTM D281
and ASTM D153, Method A, respectively. \Wen the pignment is dispersed into
specified vinyl paint formulation, the paint nust have col or approxi mating
SAE AMS- STD-595A col or 10076 (dark red paint), and show no evi dence of

i nconpatibility or reaction between pignent and ot her conponents after 6
nont hs st or age.

.4.1.5 Ti t ani um Di oxi de

Titani um di oxide in vinyl paint Fornula V-766E nmust be one of the
followi ng: Kronos 2160 or 2101, Kronos, Inc.; Ti-Pure R- 960, E.l. Dupont
DeNenours and Co., Inc.

.4.1.6 Suspendi ng Agent E

Suspendi ng Agent E nmust be a light creamcolored finely divided powder
having a specific gravity of 2 to 2.3. It nust be an organic derivative
of magnesi um al um num silicate mneral capable of mnimzing the tendency
of zinc dust to settle hard w thout increasing the viscosity of the paint
appreciably. MP-A-14, produced by Elementis Specialties, has these
properties.

.4.1.7 Suspendi ng Agent F

Suspendi ng Agent F rmust be a light creamcolored finely divided powder
havi ng a specific gravity of approximately 1.8. It nust be an organic
derivative of a special nmontnorillonite (trialkylaryl amonium
hectorite). Bentone 27, produced by Elenentis Specialties, has these
properties.

4.2 Resi ns, Plasticizer, and Catal yst

.4.2.1 Pl astici zer

The plasticizer nust be either DI 2-propyl Heptyl Phthal ate (DPHP) or

Di i sodecyl Phthalate (DIDP). DPHP nust have an ester content of not |ess
than 99.5 percent (ASTM D3465), nust contain not nmore than 0.1 percent

wat er, and nust have an acid nunber (ASTM D1045) of not nore than
0.07.DIDP nmust have a purity of not less than 99.0 percent, must contain
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not nmore than 0.1 percent water, and nmust have an acid nunber (ASTM D1045)
of not nore than 0. 10.

.4.2.2 Vinyl Resin, Type 3

Vinyl resin, Type 3, nust be a vinyl chloride-acetate copol yner of nedi um
average nol ecul ar wei ght produced by a sol ution polynerization process and
nmust contain (by weight) 85 +/- 1.0 percent vinyl chloride and 15 +/- 1.0
percent vinyl acetate by weight. The resin nust have filmformng
properties and nust, in specified formul ati ons, produce results equal to
Vi nnol H 15/50, as nmanufactured by Wacker Chem e AG

.4.2.3 Vi nyl Resin, Type 4

Vinyl resin, Type 4, nust be a vinyl chloride-acetate type produced by a
sol ution pol ynmerization process, must contain 1 percent interpolynerized
di carbonic acid, 84 +/- 1.0 percent vinyl chloride, and 15 +/- 1.0 percent
vinyl acetate. The resin nust have filmform ng properties and nust, in
the specified fornul ati ons, produce results equal to Vinnol H 15/45 M as
manuf act ured by Wacker Chenie AG

.4.2. 4 Ot ho- phosphoric Acid

Ot ho- phosphoric acid nust be a chemically pure 85-percent grade.

4.3 Sol vent and Thi nners

.4.3.1 Met hanol

Met hanol (et hyl al cohol) nust conformto ASTM D1152.

.4.3.2 Met hyl Et hyl Ketone

Met hyl et hyl ketone (MEK) nust conformto ASTM D740

.4.3.3 Met hyl | sobutyl Ketone

Met hyl isobutyl ketone (M BK) nmust conformto ASTM D1153.

.4.3. 4 Met hyl | soamyl Ketone

Met hyl isoanmyl ketone (M AK) nust conformto ASTM D2917.

.4.3.5 Tol uene

Tol uene must conformto ASTM D841.

4.4 Silane B

Silane B for Formula VZ-108D nust be N-beta-(anm noethyl)-ganma-

am nopropyl tri methoxy silane. Silquest A-1120, produced by Mnentive
Performance Materials Inc., and Silane Z-6020, produced by Dow Corni ng
Corporation, are products of this type.

.4.5 Propyl ene Oxi de

Propyl ene oxi de must be a commercially pure product suitable for the
i ntended use.

SECTION 09 97 02 Page 35



2.

2.

5  TESTI NG
5.1 Chr omat ogr aphi ¢ Anal ysi s

Solvents in vinyl paints and thinners are subject to anal ysis by
programed tenperature gas chronmat ographi c nethods and/ or

spect rophotonet ri ¢ net hods, enploying the sane techni ques that give
reproduci bl e results on prepared control sanples known to neet the
specifications. |If the solvent being analyzed is of the type consisting
primarily of a single chem cal conpound or a mixture or two or nmore such
solvents, interpretation of the test results nust take cogni zance of the
degree of purity of the individual solvents as commercially produced for
the paint industry.

.5.2 Vi nyl Paints

Vinyl paints are subject to the followi ng adhesion test. Wen V-766 or
V-106 formnul ations are tested, spray apply 125 to 175 microns 5to 7 mls
(dry) to mild steel panels. The steel panels nust be essentially free of
oil or other contam nants that nmay interfere with coating adhesi on and be
dry blast cleaned to a Wite Metal grade in conpliance with

SSPC SP 5/ NACE No. 1. The surface nust have an angul ar profile of 50 to
63 microns 2.0 to 2.5 nmils as neasured by ASTM D4417, Method C. \hen
V-102 or V-103 fornulations are tested, spray apply the product over 38 to
63 microns 1.5 to0 2.5 mls (dry) of V-766 or V-106 known to pass this
test. Wen VZ-108 is tested, the coating nust be mxed in its proper
proportions and then spray applied to a dry filmthickness of 38 to 63
mcrons 1.5 to 2.5 nmils above the blast profile. The VZ-108 nust be top
coated with a V-766 known to pass this test. In all cases, the conplete
system nust have a total dry filmthickness of 125 to 175 microns 5 to 7
mls above the blast profile. After being air dried for 2 hours at room
tenperature, dry the panel in a vertical position for 16 hours at 50
degrees C 120 degrees F. After cooling for 1 hour, imerse the panel in
tap water at 30 to 32 degrees C 85 to 90 degrees F for 48 to 72 hours.

| mredi ately upon renoval, dry the panel with soft cloth and exam ne for
adhesion as follows: Wth a pocket knife or other suitable instrunent,
make two parallel cuts at least 25 mm 1 inch long, 6 to 10 mr 1/4 to 3/8
i nch apart through the paint filmto the steel surface. Mke a third cut
per pendi cul ar to and passing through the end of the first two. Wth the
tip of the knife blade, |oosen the filmfromthe panel fromthe third cut
between the parallel cuts for a distance of 3 to 6 nr 1/8 to 1/4 inch
Wth the panel being held horizontally, grasp the free end of the paint
filmbetween the thunb and forefinger and pulled vertically in an attenpt
to renove the filmas a strip frombetween the first two cuts. Renopve the
strip of paint filmat a rate of approximately 2 nr 1/10 inch per second
and maintaining it in a vertical position during the process of renoval.
The adhesion is acceptable if the strip of paint breaks when pulled or if
the strip elongates a nminimum of 10 percent during its renoval. Paints
not intended to be self-primng nust not exhibit any del anmi nation fromthe
primer.

PART 3 EXECUTI ON

3.

1 CLEANI NG AND PREPARATI ON OF SURFACES TO BE PAI NTED

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Although this section is primarily intended
for new construction, surface preparation for
mai nt enance painting is closely related; therefore
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this gui de specification may be used for nmintenance
pai nting. For further guidance, see EM 1110-2-3400.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

3.1.1 CGeneral Requirenents

Cl ean surfaces to be painted before applying paint or surface treatnents.
Renove deposits of grease or oil in accordance with SSPC SP 1, prior to
nmechani cal cl eaning. Performsolvent cleaning with nmineral spirits or
other low toxicity solvents having a flash point above 38 degrees C 100
degrees F. Use clean cloths and clean fluids to avoid leaving a thin film
of greasy residue on the surfaces being cleaned. Protect items not to be
prepared or coated from danage by the surface preparation nethods.

Protect machinery and el ectrical conmponents agai nst entry of bl ast
abrasive and dust into working parts. Program cl eaning and painting such
t hat dust or other contam nants fromthe cl eaning process do not fall on
wet, newly painted surfaces. Protect surfaces not intended to be painted
fromthe effects of cleaning and painting operations. Conduct wel ding of,
or inthe vicinity of, previously painted surfaces in a nanner to prevent
wel d spatter fromstriking the paint and to ot herw se reduce coating
damage to a minimum Restore any paint damaged by wel di ng operations to
original condition. Surfaces to be painted that will be inaccessible
after construction, erection, or installation operations are conpl eted
nust be painted before they becone inaccessible.

3.1.2 Ferrous Surfaces Subject to Atnospheric Exposures

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE A: The option of power tool cleaning or
brush-of f blast cleaning is intended to be the
Contractor's choi ce and shoul d be retained in
project specifications. It is the intention of this
Note and the follow ng paragraphs to distinguish

bet ween the type of surface preparation necessary
for normal atnospheric exposure and for severe
exposure condi tions such as fresh and sal twater

i mrer si on, abrasion, etc.

Experi ence has shown that high-grade blast cleaning
is generally unnecessary to obtain an adequate paint
job on structural steel surfaces that will be
subject only to ordinary atnospheric exposure,
provided that prinmers are used that have the ability
to effectively wet the surfaces and penetrate to
base netal beneath the edges of sem -adherent ml|
scale as well as through the residual and tightly
adherent rust that is always present to some extent
when net hods short of very thorough bl ast cleaning
are enployed. Shop cleaning and primng of stee
that is not required to be thoroughly blast cleaned
reduces unnecessary breakdown of the m Il scale and
attendant rusting of the surfaces.

Weat hering steel nmay be painted if desired using the
sane surface preparation and coating systens as used
for mld steel.

For jobs where existing coatings, including
| ead- based paints, will be conpletely renoved the
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speci fier should select Commercial Blast Ceaning
(SP 6). This reconmendation applies to Paint
Systenms No. 1 and 23 (series).

Thi s paragraph requires roundi ng of sharp edges.
Roundi ng is desirabl e because paint pulls thin on
sharp edges resulting in early rusting. This
requirenent may result in significant cost when the
structure is severely corroded or pitted.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Clean ferrous surfaces that are to be continuously in exterior or interior
at nospheri c exposure and other surfaces as directed by neans of [power
tools or by dry blasting to the brush-off grade] [dry blasting to a
commercial grade]. Performcleaning and primng in the shop unless
otherwi se directed or permitted. [Conduct power tool cleaning in
conformance with the requirenents of SSPC SP 3.] [Conduct brush-off bl ast
cleaning in conformance with the requirenments of SSPC 7/ NACE No. 4. ]

[ Conduct commercial blast cleaning in confornance with the requirenents of
SSPC SP 6/ NACE No.3.] Cean welds and adjoining surfaces within a few
inches (centineters) of weld flux, spatter, and other harnful deposits by
bl asting, power inpact tools, power wire brush, or such conbination of

t hese and other nethods as nay be necessary for conplete renoval of each
type of deposit. The conbination of cleaning nethods need not include

bl asti ng when preparation of the overall surfaces is carried out by the
power tool nethod; however, brush scrubbing and rinsing with clean water
after mechanical cleaning is conmpleted is required unless the latter is
carried out with thoroughness to renpve all soluble al kaline deposits.
Limt wetting of the surfaces during water-washing operations to the weld
area required to be treated, and assure that wetted areas, including any
crevices, are conpletely dry before painting. WIlds and adjacent surfaces
cl eaned thoroughly by blasting alone will be considered adequately
prepared provided that weld spatter not dislodged by the blast streamis
renoved with inmpact or grinding tools. Round all sharp edges including

t hose caused by corrosion, to a mninmumradius of 0.16 cnl/16 inch to
ensure adequate paint coverage. Prinme all surfaces as soon as practicable
after cleaning and in all cases prior to contanination or deterioration of
the prepared surfaces. To the greatest degree possible, clean (and
prime)all steel surfaces prior to | engthy outdoor storage.

3.1.2.1 Coat ed Ferrous Surfaces Subject to Atnospheric Exposures

EE R R R S I R R I I R I R R R R R I R S I R R R I R I R R R R R I R

NOTE B: Coated ferrous surfaces degrade with tine.
Touch up or spot painting mldly degraded coatings
can extend the useful life of the coating system
Spot repair and overcoating can extend the useful
life of noderately degraded coati ngs.

Coating System 23-D is well suited for maintaining
degraded coatings. Overcoating does present a
significant degree of risk, because of the
possibility the overcoated system may either fai
catastrophically or will not provide the desired
peri od of protection. The applicability of
overcoating is limted by the condition of the

exi sting coating, the underlying substrate and the
severity of the exposure environnent. If the
existing coating is too thick, brittle, or poorly
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adherent, then overcoating should not be perforned.
If the degree of substrate corrosion is significant,
then the level of effort needed to prepare the
substrate may indicate that overcoating is not
econom cal ly viable. Overcoating is not reconmended
for severe exposure environnents because an all new
paint systemw ||l last significantly |onger than
overcoating and is nore cost effective. For
additional information on overcoating contact the
Pai nt Technol ogy Center.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Power tool clean coated ferrous surfaces to be overcoated in accordance
with SSPC SP 3. The entire surface to be overcoated does not have to be
power tool cleaned provided that all surfaces are free of all |oose rust,

| oose paint and visible surface contam nants. Follow ng power too

cl eaning, further clean surfaces by power washing using a rotating tip and
pressures of 10.3 to 34.5 MPal500 to 5000 PSI. Adjust water pressure such
that all chalk is renmpved without significantly eroding the existing
coating. After drying, spot prinme all surfaces as soon as practicable and
in all cases prior to contamination or deterioration of the prepared
surfaces.

3.1.3 Ferrous Surfaces Subject to Severe Exposure

EE R R R S I R R I R I R O I R R R R I R S I R R R I R I R R R R R R R R

NOTE C. Thorough renoval of m |l scale, corrosion
products, and other surface contam nants from
surfaces subject to imersion is specified because
very clean, bl ast-roughened surfaces are necessary
to obtain adequate adherence of the coating in the
severe exposure conditions involved and because the
organi c coatings that have good durability in

i mersed exposure are particularly unsuited to any
except thoroughly cl eaned surfaces.

Thi s paragraph requires roundi ng of sharp edges.
Roundi ng is desirabl e because paint pulls thin on
sharp edges resulting in early rusting. This

requi renment may result in significant cost when the
structure is severely corroded or pitted.

Except to provide |am nar flow, excessive pit depth,
or other special considerations, the filling of pits
with weld or epoxy based filler materials is
typically not justified. When a filler is required,
a conpatible coating system nust be selected. Wld
nust be ground snpooth and abrasive blasted to
provide required surface profile. Typically, a
vinyl coating will not adhere to an epoxy based
filler. Epoxy coatings typically provide good
adhesion to epoxy fillers, but a specific recoat

wi ndow or roughening of the filler material nmay be
requi red by the coating manufacturer

The parenthetical provisions relative to blasting in
t he shop should not be included in project

speci fications except after consideration of such
factors as: surface area of conponents, probable
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adequacy of shop inspection, probable anount of
danage to shop coating during shipnment, field
assenbly, and cleaning, and painting capabilities of
fabricators in the geographical area. Shop bl ast

cl eani ng should be permitted only where the
facilities and experience of the fabricator assure a
satisfactory blasting and primng job. Field

bl asting and painting gives, in general, nore
satisfactory results and is better adapted to

t hor ough inspection. 1In no case should shop

bl asti ng be made mandatory, since many fabricators
are not equi pped for such work. Blasting, primng
and partial painting in the shop should not be
considered in connection with epoxy systens because
of the possibility of poor adhesi on between shop and

field coats.
EIR IR IR R R S I I I I I I I I I I R R S I I R I R IR R IR I R R S R b A I I IR R R I b I b b E b I I I R I R I b b b b b I I b b b b b b b

Dry blast-clean ferrous surfaces subject to extended periods of inmersion
or as otherwise required to white netal according to SSPC SP 5/ NACE No. 1.
The bl ast profile nust be angular with a mninumprofile height of 38
mcrons 1.5 mls. Select appropriate abrasive size and equi pnent
operating paraneters to limt maxi num surface profile on new steel to 63
mcrons 2.5 mils and to prevent increasing existing profile height on
previously blasted steel. Were an existing profile is encountered,
renove representative spots of existing coating with a chem cal stripper
and neasure and docunent the existing profile prior to initiating blasting
operations. Measure all surface profiles in accordance with ASTM D4417,
Method C. Steel shot or other abrasives that do not produce an angul ar
profile nmust not be used. |If recycled blast nedia is used, naintain an
appropriate particle size distribution so that the specified profile is
consi stently obtained. Round all sharp edges including those caused by
corrosion, to a nomnal 0.16 cnm 1/16 inch radius and reblast the areas
prior to painting. Renove weld spatter not dislodged by blasting with

i mpact or grinding tools and reblast the areas prior to painting.
Surfaces nust be dry at the tine of blasting. Conduct blast cleaning to
SSPC SP 5/NACE No. 1 in the field and, unless otherw se specifically

aut horized, after final erection. Wthin 8 hours after blast cleaning,
and in any case prior to the deposition of any detectable noisture,
contam nants, or corrosion, clean all ferrous surfaces of dust and
abrasive particles by brush, vacuum cl eaner, and/or blown down with clean
dry, conpressed air, and apply the first coat of paint. Authorization to
extend this 8 hour coating requirenment for shop application, application
wi t hi n dehuni dified contai nment, or other conditions will not be granted.
Upon written request by the Contractor, the Contracting O ficer may

aut horize m |l or shop cleaning of assenbled or partially assenbl ed
conponents specified to receive one of the vinyl-type paint systenms or
Systens 6-A-Z and 21-A-Z enpl oyi ng the epoxy zinc-rich prinmer or Systens
23-A-Z and 23-B-Z enpl oying SSPC Pai nt 40 noi sture cure urethane zinc-rich
primer. Shop coat all shop blasted surfaces with the first and second
coats of the specified paint system At the time field painting is
initiated, apply an additional single spray coat of the zinc rich primer
to the epoxy zinc-rich and noisture cure urethane prined surfaces as
specified in the paint systeminstructions. Mintain the shop coating in
good condition by cleaning and touching up of areas danaged during the
construction period. |[If pinpoint or general rusting appears, the
defective areas nmust be reblasted and repainted at no added cost to the
Covernment. Prior to the field application of subsequent coats,

t horoughly cl ean soiled areas of the shop coating and all welds or other
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unpai nted or danaged areas nust be cleaned and coated in a manner to make
t hem equi val ent to adj acent, undanmaged pai nt surfaces.

3.1. 4 Danp and Wet Ferrous Metal Surfaces

EE R R S I R I R I R I R I R R R R I R S I R R R I R I R R R R R R R

NOTE D. Painting of surfaces wet with condensation
or standing and running water is not generally
recommended. Dehunidification should be considered
as a first choice for surfaces wet with
condensation. However, in sonme cases it is not
possi ble to achieve a dry surface for painting. 1In
such cases the procedures outlined here should be
used. Thorough renoval of mill scale, corrosion
products, and other surface contam nants is
speci fi ed because very cl ean, bl ast-roughened
surfaces are necessary to obtain adequate adhesion
of the coating in the severe application and
exposure conditions invol ved.

EE R R R S I R I R I R O I R I R I R R I R S I R I R I R I R R R R R R R R O

Bl ast-cl ean ferrous surfaces that are wet with condensation or standing or
running water, to white nmetal according to SSPC SP 5/ NACE No. 1. The

bl ast profile nust be angular with a mninmumprofile height of 38 mcrons
1.5 mils. Select appropriate abrasive size and equi pnment operating
paraneters to limt nmaxi num surface profile on new steel to 63 microns 2.5
mls and to prevent increasing existing profile height on previously

bl asted steel. \Were an existing profile is encountered, renove
representative spots of existing coating with a chemical stripper and
neasure and docunment the existing profile prior to initiating blasting
operations. Measure all surface profiles in accordance with ASTM D4417,
Method C. Steel shot or other abrasives that do not produce an angul ar
profile are not to be used. |If recycled blast nedia is used, naintain an
appropriate particle size distribution so that the specified profile is
consi stently obtained. Round all sharp edges including those caused by
corrosion, to a nomnal 0.16 cnm 1/16 inch radius and reblast the areas
prior to painting. Renove weld spatter not dislodged by blasting with

i mpact or grinding tools and reblast the areas prior to painting.

I mredi ately after cleaning and prior to the formation of extensive
corrosion products, clean all ferrous surfaces of residual abrasive
particles, and apply the first coat of paint in accordance with

manuf acturer's recommendations. A slightly visible rust bloomis permtted
on surfaces to be painted.

3.1.5 Non- Ferrous Metal Surfaces

Abrasive blast all non-ferrous netal surfaces to be painted in accordance
with SSPC SP 16 in order to roughen the surface and pronote adhesion. Only
non-netal lic abrasives are permtted. Al existing coatings nust be
renoved and a mininumsurface profile of 1.5 mils nust be produced.
Measure the surface profile in accordance with ASTM D4417 Method C. Prine
all surfaces as soon as practicable after cleaning and in all cases prior
to contam nation or deterioration of the prepared surfaces.

3.2 PAI NT APPLI CATI ON
3.2.1 Cener al

Unl ess ot herwi se specified, the finished coating nust be free from
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hol i days, pi nhol es, bubbles, runs, drops, ridges, waves, |aps, excessive
or unsightly brush marks, and variations in color, texture, and gloss. Do
not initiate the application of initial or subsequent coatings until the
Contracting O ficer has verified that atnospheric conditions and the
surfaces to be coated are satisfactory. Each paint coat nust be applied
in a nanner that will produce an even, continuous filmof uniform

t hi ckness. Provide special attention to edges, corners, crevices, seans,
joints, welds, rivets, corrosion pits, and other surface irregularities to
ensure that they receive an adequate thickness of paint. Spray equi pnent
must be equi pped with traps and separators and where appropriate,
nmechani cal agitators, pressure gauges, pressure regulators, and screens or
filters. Air caps, nozzles, and needles nust be as recomrended by the
spray equi pnent manufacturer for the material being applied. Airless-type
spray equi pnent may be used only on broad, flat, or otherw se sinply
configured surfaces, except that it may be enployed for general painting
if the spray gun is equipped with dual or adjustable tips of proper types
and orifice sizes. The use of airless-type equipnent is not allowed for

t he application of vinyl paints.

.2.2 M xi ng and Thi nning of Coatings other than the Vinyl Formulations

Pai nts nmust be thoroughly m xed, strained where necessary, and kept at a
uni form conposi ti on and consi stency during application. Incorporate

dry- powder pignents specified to be added at the tine of use, into the
vehicle or base paint with the aid of powered stirrers, in a nmanner that
wi I | produce a snooth, honpbgeneous mixture free of |lunps and dry
particles. \Were necessary to suit conditions of the surface tenperature,
weat her, and nethod of application, the paint may be thinned i mediately
prior to use. Thinning, induction time and pot life nmust conply with the
manufacturers witten instructions (PDS). Bring any paint that has been
stored at a tenperature bel ow the nmanufacturer's application tenperature
range up to at |east 21 degrees C 70 degrees F before being nm xed and
thinned. |Its tenperature in the spray tank or other working container
must not fall bel ow the manufacturer's specified application tenperature
range during the application. Any paint that has deteriorated in any
manner to a degree that it cannot be restored to essentially its origina
condition by customary field-m xi ng nethods nust not be used and nust be
renoved fromthe project site. In order to deternmine its suitability for
application, resanple and submt for testing any paint and thinner that is
nore than 1 year fromthe date of manufacture or |ast documented testing.
Mbi sture cure urethane paint nust be resanpled and resubmitted for testing
to determine its suitability for application whenever the paint is nore
than six nonths beyond the date of nanufacture on the container or nore
than 6 nonths beyond the | ast docunmented | aboratory testing.

. 2.3 Ti me between Surface Preparation and Painting

Surfaces that have been cl eaned and/ or otherw se prepared for painting
nmust be prinmed as soon as practicable after such preparation has been
conpleted but, in any event, prior to any deterioration of the prepared
sur f ace.

.2.4 Met hod of Paint Application

Unl ess ot herwi se specified, paint nust be applied by brush, roller, or
spray to ferrous and nonferrous netal surfaces. Special attention nust be
directed toward ensuring adequate coverage of edges, corners, crevices,
pits, rivets, bolts, welds, and sinmlar surface irregularities. Qher

nmet hods of application to netal surfaces are subject to the specific
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approval of the Contracting Oficer. Paint on plaster, concrete, or other
nonnetal Il ic surfaces nust be applied by brush, roller, and/ or spray.

.2.5 Coverage and Fi |l m Thi ckness

Fil mthickness or spreading rates nust be as specified hereinafter. \Where
no spreading rate is specified, apply the paint at a rate consistent with
the manufacturer's witten instructions. In any event, the conbined coats
of a specified paint system nust conpletely hide base surface and the
finish coats must conpletely hide undercoats of dissinilar color

. 2.6 Coati ng Thi ckness Measurenent on Meta

Where dry filmthickness requirenents are specified for coatings on netal
surfaces, make measurenents with a gage qualified in accordance with

par agraph Coati ng Thi ckness Gage Qualification and calibrated and used in
accordance with ASTM D7091. Prior to each use, establish the Base Mt al
Readi ng (BVR) for the gage as specified in the test nethod. Verify the
accuracy of the gage using plastic shins as specified by the test nethod
both prior to and foll owi ng each set of neasurenents. Performdry film
nmeasurenents on all areas of the structure being coated in accordance wth
SSPC PA 2 with Level 1 thickness restrictions. Performa sufficient
nunber of thickness neasurenents to ensure that every area on every nenber
is in conpliance with the requirenents of this contract. Report al

t hi ckness neasurenents as the nmean for each spot determination

2.7 Progress of Painting Wrk

VWere field painting on any type of surface has conmenced, conplete the
entire painting operation on that portion of the work, including primng
and finishing coats, as soon as practicable and wi thout prolonged del ays.
Allow sufficient tine between successive coats to pernit themto dry
properly for recoating, nodifying this period as necessary to suit adverse
weat her conditions. Paint is considered dry for recoating when it feels
firm does not deformor feel sticky under noderate pressure of the
finger, and the application of another coat of paint does not cause film
irregularities such as lifting or |oss of adhesion of the undercoat. All
coats of all painted surfaces nust be unscarred and conpletely integral at
the tine of application of succeeding coats. At the time of application
of each successive coat, clean undercoats of dust, grease, overspray, or
foreign matter by nmeans of air blast, solvent cleaning, or other suitable
neans. Cenent and nortar deposits on painted steel surfaces, not
satisfactorily renoved by ordi nary cl eani ng nethods, nust be brush-off

bl ast cl eaned and conpletely repainted as required. |f necessary for

est abl i shnent of good adhesi on, scuff sand hi gh gl oss undercoats, and,

sol vent wipe, or otherwise treat prior to application of a succeeding
coat. Apply field coats on netal after erection except as otherw se
speci fied and except for surfaces to be painted that will becone

i naccessi ble after erection

.2.8 Cont acti ng Surfaces

VWen riveted or ordinary bolted contact is to exist between surfaces of
ferrous or other netal parts of substantially sinilar chenica

conposition, such surfaces will not be required to be painted, but any
resulting crevices nust subsequently be filled or sealed with paint.
Contacting metal surfaces formed by high-strength bolts in friction-type
connections nust not be painted. Were a nonmetal surface is to be in
riveted or bolted contact with a netal surface, the contacting surfaces of
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the netal nust be cleaned and given three coats of the specified priner.
Unl ess ot herwi se specified, corrosion-resisting metal surfaces, including
cl addi ng therewi th, must not be painted.

. 2.9 Drying Time Prior to |Imersion

M ni mum drying periods after final coat prior to i mersion are: epoxy and
noi sture cure urethane systens at |east 5 days, vinyl-type paint systens
at least 3 days, and col d-applied coal tar systens at |east 7 days.

I ncrease mninumdrying periods twofold if the drying tenperature is bel ow
18 degrees C 65 degrees F and/or if the imrersion exposure involves
consi der abl e abrasi on

.2.10 Protecti on of Painted Surfaces

Wiere shelter and/or heat are provided for painted surfaces during

i ncl ement weat her, such protective neasures nust be maintained until the
paint filmhas dried and discontinuance of the neasures is authorized.
Itens that have been painted nust not be handl ed, worked on, or otherw se
di sturbed until the paint coat is fully dry and hard. Store all netal work
coated in the shop or field prior to final erection out of contact with
the ground in a manner and | ocation that will minimze the formation of
wat er - hol di ng pockets; soiling, contanination, and deterioration of the
paint film Danaged areas of paint on such netal work nust be cl eaned and
touched up without delay. Apply the first field coat of paint within a
reasonabl e period of tine after the shop coat and in any event before
weat hering of the shop coat becones extensive.

.2.11 V

nyl Paints
.2.11.1 Gener a

Vi nyl paints nmust be thoroughly m xed and kept at a uniform conposition
and consi stency during application. Any paint that has deteriorated in
any manner to a degree that it cannot be restored to essentially its
original condition by customary field-m xing methods must not be used and
nmust be renoved fromthe project site. |In order to deternine its
suitability for application, resanple and submit for testing any paint and
thinner that is nore than 1 year fromthe previous docunented testing.
Each applied coat of vinyl paint nust be free fromany holidays, pinholes
and bubbles. The finished coating nust be free of excessive or unsightly
brush marks, runs, drops, ridges, waves, |aps and variations in color, and
texture. Vinyl paints nust be spray applied, except that areas

i naccessi ble to spraying nmust be brushed. Vinyl Paints (Fornulas V-102E
V-103C, V-106D, and V-766E) are ready-mn xed paints designed to be spray
appl i ed over a wi de range of anbient tenperatures by field thinning with

t he proper type and amount of thinner. For spray application, they nust
be thinned as necessary up to approxi mately 25 percent (250 mL/L 1
guart/gallon of base paint) with the appropriate thinner; when anbient and
steel tenperatures are above normal, up to 40-percent thinning may be
necessary for satisfactory application. The zinc-rich vinyl paint
(Formula VZ-108D) will normally require thinning only under certain

weat her conditions. Thi nners for vinyl paints nmust be as foll ows:
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APPROXI VATE AMBI ENT Al R TEMPERATURE ( Degrees O
(Degrees F)

Bel ow 10 50 VEK

10 - 2150 - 70 M BK

Above 21 70 M AK

Vary the anmount of thinner to provide a wet spray and avoi d deposition of
particles that are senm dry when they strike the surface. Do not apply

vi nyl paints when the tenperature of the anbient air and receiving
surfaces is |l ess than 2 degrees C 35 degrees F nor when the receiving
surfaces are higher than 51 degrees C 125 degrees F. Each doubl e spray
coat of vinyl paint nust consist of a prelimnary stripe coat applied by
spray, brush, or conbination thereof on edges, corners, interior angles,
pits, seans, crevices, junctions of joining nenbers, rivets, weld |lines,
and simlar surface irregularities followed by an overall double spray
coat. A double spray coat of vinyl-type paint consists of applying paint
to a working area of not |ess than several hundred square feet (nmeters) in
a single, half-lapped pass, followed after drying to at |east a near
tack-free condition by another spray pass applied at the same coverage
rate and where practicable at right angles to the first. Rivets, bolts,
and simlar surface projections nmust receive sprayed paint fromevery
direction to ensure conplete coverage of all faces. Pits, cracks, and
crevices nust be filled with paint insofar as practicable, but in any
event, all pit surfaces nmust be thoroughly covered and all cracks and
crevices nust be sealed off against the entrance of mpoisture. Keep fluid
and atoni zation pressures as |low as practicable consistent w th good
spraying results. Application of nore than 50 microns 2.0 mls, average
dry filmthickness, of vinyl paint per double spray coat typically

i ndi cates sem dry application and nust be avoi ded. Except where otherw se
i ndi cated, an undercoat of the vinyl-type paint nmay receive the next coat
any time after the undercoat is tack-free and firmto the touch, provided
that no speedup or delay in the recoating schedule results in filmdefects
such as sags, runs, air bubbles, air craters, or poor intercoat adhesion
Do not wal k on, or otherw se abrade the prinme coat or any other coat unti
it has hardened sufficiently to resist nechani cal danage.

.2.11.2 Vinyl Zinc-Rich Priner

Primer nust be field mxed conbining conponents A, B, and C in accordance
with |abel instructions. After mxing, keep the paint covered at al

times to avoid contami nation and apply the nixed paint within 8 days after
m xi ng. When the anbient and/or steel tenperature is bel ow about 26
degrees C 80 degrees F, the paint will not normally require thinning;
however, the paint nmust at all tines contain sufficient volatiles
(thinners) to permt it to be satisfactorily atom zed and to provide a wet
spray and to avoid deposition of particles that are sem dry when they
reach the surface. The paint nust be stirred continuously during
application at a rate that will prevent the zinc dust fromsettling. Wen
spraying is resuned after any interruption of |onger than 15 m nutes, the
entire length of the material hose nust be whi pped vigorously until any
settled zinc is redispersed. Long periods of permitting the paint to
remai n stagnant in the hose nust be avoi ded by enptying the hoses whenever
the painting operation is to be suspended for nore than 1 hour. Keep the
material (paint) hoses as short as practicable, preferably not nore than
15 m 50 feet in length. Equipnment used for spraying this zinc prinmer nust
not be used for spraying other vinyl-type paints without first being

t horoughly cl eaned, since many of the other paints will not tolerate zinc
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contam nation. Do not use any type of hot spray. An average dry film

t hi ckness of up to 63 nmicrons 2.5 mls nmay be applied in one doubl e-spray
coat. Unless specifically authorized, any coat of VZ-108 nust receive a
succeedi ng coat within 8 days.

.2.11.3 Repair of Vinyl Coating Defects

Coating defects should be repaired when they are first observed but nust
be repaired prior to coating acceptance. Runs and sags may be brushed out
bef ore becom ng dry. Pinholes nust be physically closed by scrubbing with
a brush wet with ketone solvent before the succeeding coat is applied.
Overspray that will not be nelted snooth by the succeedi ng coat nust be
renoved by scrubbing with a brush wet with ketone solvent. M nor overspray
inthe final coat that results only in a reduced gloss at the outer limts
of the spray pattern is not considered a defect and requires no additiona
attention. Insufficient thickness or inconplete hiding nmust be corrected
wi th additional paint before the succeeding coat is applied. If any defect
extends to the substrate, it nust be determned if the substrate is
corroding. In the case of pinholes it nmay be necessary to use
magni fi cation to observe the substrate. |If the substrate is show ng any
corrosion, the required surface preparation nmust be restored by spot

bl asting, and the entire coating systemreplaced at that |ocation
Fol | owi ng the spot blasting the edges of the remaining coating nmust be
scrubbed with ketone solvent to assure all renmaining coating is tightly
adhering before the new coating is applied. |f VZ-108 does not receive
the required succeeding coat within the required 8 days, it nust be
renoved by abrasive blasting and repl aced.

.2.12 Coal Tar-Epoxy (Bl ack) Paint (Fornmula C 200A)
.2.12.1 M Xi ng

Add Conponent B to previously stirred Conponent A and thoroughly m x
together with a heavy-duty nechanical stirrer just prior to use. The use
of not nore than 0.5 L 1 pint of xylene thinner per 4 L 1 gal of paint is
permtted to inprove application properties and extend pot life. The pot
life of the m xed paint, extended by permissible thinning, my vary from?2
hours in very warmweather to 5 or nore hours in cool weather. Pot life

i n warm weat her may be extended by precooling the conponents prior to

m xi ng; cooling the m xed material; and/or by slow, continuous stirring
during the application period. Apply the mxed material before
unreasonabl e increases in viscosity take place.

.2.12.2 Application

Hi gh-pressure airless spray equi pnent nust be equi pped with spray tips of
appropriate size for the structural nenbers being coated. Brush
application nust be with a stiff-bristled brush heavily |aden with
material and wielded in a nanner to spread the coating snmoothly and

qui ckly w thout excessive brushing. The coverage rate of the material is
approximately 2.7 square neters/L 110 square feet/gal per coat to obtain
500 microns 20 mls (dry thickness) in a two coats of the C 200a. The
pai nt must flow together and provide a coherent, pinhole-free film The
direction of the spray passes (or finish strokes if brushed) of the second
coat nmust be at right angles to those of the first where practicable.

.2.12.3 Subsequent Coats

Except at the high tenperatures discussed later in this paragraph, the
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drying tine between coal tar-epoxy coats nust not be nore than 72 hours,
and application of a subsequent coat as soon as the undercoat is
reasonably firmis strongly encouraged. \Were the tenperature for
substrate or coating surfaces during application or curing exceeds or can
be expected to exceed 52 degrees C 125 degrees F as the result of direct
exposure to sunlight, the surfaces nust be shaded by overhead cover or the
i nterval between coats reduced as nay be found necessary to avoi d poor

i ntercoat adhesion. Here, poor intercoat adhesion is defined as the
inability of two or nore dried coats of coal tar-epoxy paint to resist

del am nati on when tested aggressively with a sharp knife. Under the nost
extreme conditions involving high anbient tenperatures and sun-exposed
surfaces, reduce the maxi numdrying tine between coats to 10 hours, and
the reduction of this interval to a few hours or less is strongly
encouraged. Wuere the curing tinme of a coal tar-epoxy undercoat exceeds
72 hours at normal temperatures, 10 hours at extreme conditions, or where
t he undercoat devel ops a heavy blush, or when spot repair of damage is
required, it nmust be given one of the follow ng treatnents before the
subsequent coat is applied:

a. FEtch the coating surface lightly by brush-off blasting, using fine
abrasive, low air pressure, and a nozzle-to-surface di stance of
approximately 1 m 3 feet.

b. Renove the blush and/or soften the surface of the coating by wiping it
wi th cloths danpened with 1-nethyl-2-pyrrolidone. The solvent nay be
applied to the surface by fog spraying followed by w ping, but any
puddl es of solvent nust be nopped up i mMmediately after they form
Apply the subsequent coat in not |less than 15 minutes or nore than 3
hours after the solvent treatnent.

EE R R R I I R I R I I R R S R R R I R R I R S I R R R I R I R R R R R R R

NOTE G On structures having conmpl ex structure or
nunerous fasteners, the specifier may opt to include
hol i day testing enploying a wet sponge tester
(reference ASTM D5162). Holiday testing is not
conmmonly required on |arge, sinply configured
structures such as sheet pile, conduits, tanks, and
cannot be conducted on concrete structures.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

3.2.12. 4 Repair of Coal Tar-Epoxy (Black) Paint (Formula C 200A) Defects

Coating defects should be repaired when they are first observed but nust
be repaired prior to coating acceptance. Runs, sags, pinholes and ot her
vi sible application defects in any coat may be brushed out before the
material cures. Excessive thickness as a result of runs, sags or heavy
application of any coat that has been allowed to cure nust be reduced to
the specified thickness limtation. Any actions that danage the required
surface profile nust be followed by spot blasting to restore the profile
prior to reapplication of the coating systemin that area.

.2.12.5 Anbi ent Tenperat ure

Coal tar-epoxy paint nust not be applied when the receiving surface or the
anbient air is below 10 degrees C 50 degrees F nor if it can be reasonably
anticipated that the average anbient tenperature will be 10 degrees C 50
degrees F or higher for the 5-day period subsequent to the application of
any coat.
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3.

.2.12.6 Saf ety

In addition to the safety provisions in paragraph SAFETY, HEALTH, AND
ENVI RONVENT, ot her workers as well as painters nmust avoid inhaling

atom zed particles of coal tar-epoxy paint and contact of the paint with
the skin.

.3 PAI NT SYSTEMS APPLI CATI ON

The required paint systens and the surfaces to which they are to be
applied are shown in this paragraph, and/or in the draw ngs.
Suppl ementary information foll ows.

.3.1 Fabri cated and Assenbled Itens

Rk Rk Sk R R R Sk O S O I SRR S Rk Sk S S O S I SRR Ik S S kS R

NOTE H: Thought shoul d be given beforehand as to
which itens are considered suitable for receiving
the manufacturer's standard coating and which are

not. |In sone cases, it may be advisable to include
alisting of the itens for which the manufacturer's
coating is considered adequate. In general, it is

bel i eved that a manufacturer's standard coating wll
be at | east reasonably adequate on nost itens that
are to be in normal interior or exterior atnospheric
exposure, free fromdifficult environmental factors,
e.g., frequent condensation, water msts and spray,
mari ne at nospheres, etc. Information relative to
the type paint to be applied as a field topcoat
shoul d be included in each paragraph of the project
specification containing a requirenment for shop
primng.

R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Itens that have been fabricated and/or assenbled into essentially their
final formand that are customarily cleaned and painted in accordance with
the manufacturer's standard practice will be exenpted from equival ent
surface preparation and painting requirenments described herein, provided

t hat :

a. Surfaces prinmed (only) in accordance with such standard practices are
conpatible with specified field-applied finish coats.

b. Surfaces that have been prined and finish painted in accordance with
the manufacturer's standard practice are of acceptable color and are
capabl e of being satisfactorily touched up in the field.

c. |Itens expressly designated herein to be cleaned and painted in a
speci fied manner are not coated in accordance with the manufacturer's
standard practice if different fromthat specified herein

3.2 Surface Preparation
The net hod of surface preparation and pretreatnment shown in the tabul ation
of paint systens is for identification purposes only. C eaning and

pretreatment of surfaces prior to painting nmust be acconplished in
accordance with detailed requirements previously described.
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3.3.3 System No. 1

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE I: This NOTE applies to System No. 1, System
No. 16- A and System No. 23 (series).

1. System No. 1, System No. 16-A and nost of the

System 23 (series) are all intended for ferrous
surfaces subject to atnospheric exposure, e.g.
Bridges, light standards, corner wall protection

gantries, exterior machinery and electric notors,
adj acent piping and conduit, water tank exteriors,
etc. (Exceptions are System No. 23-B-Z which is

pi gmented with coal tar and designed for inmersion
and System No. 23-E which does not have a durable
topcoat and is designed for interior steel.) Systens
No. 1, No. 16-A, and No. 23-D have the ability to
adhere to poorly cleaned steel but have increased
performance when applied over higher quality surface
preparation. The systens are not intended for
coating steel subject to imersion in water
Surfaces to be i Mmersed even once every few years
for just a few weeks shoul d be coated with a vinyl,
noi sture cure urethane or epoxy system desi gned for
i Mmersion. They may be used for interior or
exterior atnospheric exposed surfaces of nachinery,
notors, etc., operating at a maxi mum tenperature of
121 degrees C (250 degrees F). Were higher
tenmperatures are invol ved, heat-resistant coatings
as specified herein should be used. Systens No. 1
provi des an al um num fini sh; System No. 23-D

provi des a wi de choice of colors including alum num

2. Systenms No. 16-A and No. 23-D are easy to apply
si ngl e conponent paints. System No. 16-A has a

| ower material cost and can be supplied tinted to
customcolors. Color selection for System No. 23-D
will be linmted to the manufacturer's standard
colors. Both may be used to touch-up and over coat
areas previously painted with FS TT-P-86, red | ead
primer. However, areas previously painted with FS
TT-P-86 shoul d be considered for total del eading
prior to repainting and the priner upgraded to SSPC
Pai nt 40 Type II. Non-gal vani zed iron and stee

pi pi ng, conduit, hangers, etc., in interior

unpai nted spaces may al so be coated with these
systens or may be |left bare where appearance is of
no concern. System No. 23-D should be specified for
m scel | aneous adj acent gal vani zed and ot her
nonferrous surfaces. System No. 16-A nust not be
applied directly to gal vani zed or zinc rich prinmed
surfaces or to concrete or other masonry.

3. System No. 1 is an epoxy conmercial product
coating. Conpatibility for use over existing

oi | -based coatings varies w dely. Al though not
designed for imersion, System No. 1, when applied
over a Commercial Blast, will w thstand occasi ona
i mer si on.
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4. Systenms No. 1 and 23-C-Z applied over a

Conmer ci al Bl ast are reconmended where atnospheric

conditions are nore than normally severe.

Applications include heavily industrialized
| ocations, coastal structures over seawater

or

within a few hundred feet of the water's edge,
exteriors of steel penstocks and simlar surfaces

exposed to |long periods of condensation
21-A-Z with the optional urethane topcoat

Syst em No.
may al so

be specified in these applications for greater water

resi stance but |ess sunlight resistance.

Syst em No.
23-F-Z has the greatest sunlight resistance

5. Power tool cleaning and brush-off blast cleaning
are intended to be Contractor's options and shoul d
be specified for mnor touch up and repair of
previously painted surfaces that are in generally
good condition. Comercial blast cleaning is

i ncluded as a specifier's option and should
generally be used to prepare previously painted
surfaces that are in poor condition or stee

shoul d be specified.

t hat
has never been painted. \When deleading is desired,
a m ni num of Conmercial Bl ast, SSPC SP 6/ NACE No. 3,

EE R R R S I R R I R I R O I R R R R I R S I R R R I R I R R R R R R R R

Thi s epoxy paint system nust have been tested and passed all the test

requi renents of SSPC PS 26.00. Application nust be by spray, brush or
roller in accordance with the manufacturer's witten instructions.
Application includes a prelimnary stripe coat applied by brush to al
edges, corners, welds, fasteners, and other surface irregularities. Allow

the stripe coat to dry as recommended by the nanufacturer

prior to the

application of the first full coat. Dry filmthickness per coat nust be
within plus or mnus 20 percent of that recomended by the manufacturer.

Application of the systemin |ess than two coats will

not

be accept ed.

M x and thin the epoxy coating in accordance with the manufacturers
witten directions. M xed coating nmaterial that has exceeded the

manuf acturers pot life, that have been nixed for nore than 8 hours or that
have t hi ckened appreciably nmust not be applied. The manufacturer's
recomendati ons for mni mumand maxi numdry tinme between coats mnust be net.

3.4 System No. 3

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE J: This Note applies to the next 6 paragraphs

al so.

1. Air quality regulations refer to solvents and

thinners as "volatile organic conpounds" or VOC

VOC regul ati ons place a maxi mum on the anount of VOC
that may be in each type of paint. (Properly

t hi nned vinyls have a VOC of |ess than 780 g/L.)

These regul ati ons have been enacted at the | ocal
state, and federal levels. Generally the regulation
of the snmaller body is nore restrictive, and takes

precedence over that of the |arger body (i

. €.

a

city regulation could preclude the application of a
vi nyl paint even though it is allowed by state and
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federal regulations). Content of the regulations
varies widely. The 1998 federal em ssion standards
for architectural coatings has approxi mately 60
categories. Its nmaxi mum all owabl e VOC f or

I ndustrial Miintenance paints was 450 g/L and for

| npacted | mersion Coatings was 780 g/L. Prior to
speci fying vinyl paint systens the specifier should
access the regul ati ons which may exist in the area
where the painting will take place. In many
localities "architectural"” painting is not regul ated
whi |l e shop painting is regulated. This may nmean
that a new tainter valve cannot be painted with
vinyl paint in the fabricating shop but could be
painted after it is installed in the field
structure. The new federal regulation class

"I npacted I mersion Coatings" would allow the use of
vinyl on the gates of a dam but not on the service
bridge. Sone state regul ati ons adopt the federa
classifications and restrict the actua

specification or use of the coating to the purpose
for which it was marketed. Enforcenent of this type
of regulation usually allows the application of the
coating to the entire itemeven if only a portion
neets the purpose; (i.e., Atnospheric and
condensation areas of tainter gates could be painted
wi th vinyl even though these areas do not neet the
"inpacted i mersion" requirenents).

2. Al of the vinyl systens are extrenely durable
in exterior atnospheric exposure; therefore, |ock
gates, crest gates, and simlar structures with both
i mersed and weat her - exposed areas nmy be painted
overall with the same coating system Vinyl systens
shoul d not be enployed in direct imersion in
seawat er or other saline waters containing over
1,000 ppmchlorides or tideland splash zone area;
see notes to System No. 6-A-Z, 21-A-Z and 23-B-Z
with respect to the latter exposures.

3. The al umi num topcoats make Systens No. 3 and No.
3-A-Z very water and sunlight resistant but sonewhat
soft. They are the standard systens for surfaces
subject to imrersion intermttently or continuously
in quiet or lowvelocity fresh water or to prol onged
condensation. They are considered suitable for
interior surfaces or roller and doubl e-skinpl ate
tainter gates, control gates that nornmally hang in
relatively quiet water, |ock gates, stoplogs, and to
the interior of water tanks except those subject to
severe debris and ice action. The zinc priner

i ncreases the resistance to underfilm corrosion and
to corrosion-undercutting at scratches and breaks in
the coating and should be specified in nore
corrosive waters or where the conplexity of the
structure nmakes void free application difficult.

4. Systenms No. 4, 5-D, 5-CZ, and 5-E-Z provide

finish colors other than alum num Al of the
systens are considerably nore resistant to erosion,

SECTION 09 97 02 Page 51



abrasi on, and gougi ng than the al um num Systens No.
3 or 3-A-Z and the black System5-A-Z. Al may be
used for inmersed surfaces subject to waters of
noder at e-t o- hi gh vel ocity and turbul ence,
particularly where floating debris and/or ice is of
sonme significance. Under such circunstances,
surface configuration assunmes inportance in as nmuch
as paint on sharp edges, rivet heads, and sinmlar
projections tends to be nore danage-prone than on
snoot h surfaces. Systens No. 4, 5-D, 5-C-Z, and
5-E-Z are considered suitable for nost freshwater
structures subject to nobderate-to-high abrasive,
erosi ve, and gougi ng stresses stenm ng from novi ng
water carrying floating debris and ice, e.g.

navi gati on dam gates, tainter valves, sluice gates,
trash racks, crest gates in sone circunstances, and
water tanks if exposed to ice action. The systens
are nost generally recomended for penstocks, spiral
cases, and surge tanks. The use of the Systens No.
5-C-Z and 5-E-Z undercoated with zinc-rich paint are
preferred because of superior adhesion, resistance
to underfilmcorrosion, and to undercutting by
corrosion at breaks or holidays in the film

5. Systens No. 4, 5-D, 5-C-Z, and 5-E-Z nay not
perform satisfactorily on freshwater i mersed gate
val ve, and pipe surfaces subject to very high

vel ocities and turbul ence, either alone or in

conbi nation with the action of suspended natter
floating debris, or ice. Were such conditions are
anticipated, netallizing system No. 6-Z-A, described
in Section 09 97 10.00 10 METALLI C COATI NGS FOR
HYDRAULI C STRUCTURES, shoul d be considered. (It

must be understood that in imrersion the failure
mechani sm of netallized coatings is different than
pai nt coatings. A netallized coating may be able to
wi t hstand a nore severe abrasion environnent but
absent that severe abrasion, paint coatings may
provi de better long term protection.)

6. Cenerally, entire surface areas of itenms such as
crest gates, nmiter gates, etc., should be treated as
t hough subject to inmersion (e.g., painted overal
with a vinyl system) even though exposed only in
part to the weather to avoid the problens and costs
i ntroduced by applying a different systemon the

at nospheric areas. Because of its great durability
i n at nospheric exposure, the additional cost of the
vinyl systemw ||l eventually be recovered in | ower
mai nt enance expenses.

7. The vinyl systens, particularly those including
the zinc-rich undercoat, are resistant to damage by
suppl enentary cathodic protection if the applied
current is carefully limted to the mninumrequired
for protection of holidays in the film

8. Alum num and al um num al | oy surfaces subject to
ext ended continuous i Mmersion |ose the protective
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oxi de coating and allow pitting corrosion to
progress rapidly. Surfaces nmay be protected by
abrasive blasting and applying a vinyl paint system
enpl oyi ng V-766E as the first and second coats.
Third and subsequent coats may be of V-766, V-102,
V-103, or V-106, depending on the desired durability
or color. Systens No. 3 and 4 may be specified

wi thout alteration to provide alum numor gray
colors, respectively; black and red colors nay be
obt ai ned by nodifying System No. 5-A-Z and 5-D
respectively, so that the first and second coats are
V-766. (Wien paint systens are altered in this
manner, the existing system nunber should not be
used) .

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Apply paint by spray to an average dry filmthickness of a mnimum of 150
mcrons 6.0 mls for the conpleted systemw th a m nimumthickness at any
spot of not less than 125 microns 5.0 nmils. Build up approximately 75
mcrons 3.0 mils with no spot less than 64 microns 2.5 mls of the tota
dry filmthickness with Fornmula V-766E paint. The specified film

t hi ckness nmust be attained in any event, and any additional coats needed
to attain specified thickness nust be applied at no additional cost to the
Covernnment. Attaining the specified filmthickness in fewer than the
prescri bed nunber of coats or spray passes will be acceptable provided the
heavi er applications do not cause pinholes, bubbles, blisters, or voids in
the dried film The application of nore than 50 microns 2.0 mils (dry

fil mthickness) per double spray coat or nore than 25 microns 1.0 m| per
single spray pass typically indicates the paint is not being applied wet
enough to properly flow out and nust be avoi ded.

.3.5 System No. 3-A-Z

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: See Note for System 3 above
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Apply paint by spray to an average dry filmthickness of a mninumof 165
mcrons 6.5 nmls for the conpleted system and a thickness at any spot of
not be less than 138 microns 5.5 mls. The dry filmthickness of the
zinc-rich coat nust be approximately 63 microns 2.5 mls with no spot |ess
than 51 microns 2.0 nils. The thickness of the V-766E md coat nust be
sufficient to conpletely hide the prinmer. Specified filmthickness,
including the prescribed total, nust be attained in any event, and any
extra coats needed to attain specified thickness nust be applied at no
additional cost to the Governnment. Attaining of the specified film

thi ckness in fewer than the prescribed nunber of coats or spray passes
wi || be acceptable provided heavier applications do not cause pinholes,
bubbl es, blisters, or voids in the dried film The application of nore
than 50 microns 2.0 mls (dry filmthickness) per double spray coat or
nore than 25 microns 1.0 m| per single spray pass of nonzinc paint
typically indicates the paint is not being applied wet enough to properly
flow out and rmust be avoi ded.

.3.6 System No. 4

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: See Note for System 3 above

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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3.

Apply paint by spray applied to an average dry filmthickness of a mininum
of 190 microns 7.5 mls for the conpleted system with a thickness at any
spot of not less than 150 microns 6.0 mls. The specified total film

t hi ckness nmust be attained in any event, and additional coats needed to
attain the specified thickness nmust be applied at no additional cost to
the Governnent. Attaining the specified filmthickness in fewer than the
prescri bed nunber of coats or spray passes will be acceptable provided
heavi er applications do not cause pinholes, bubbles, blisters, or voids in
the dried film The application of nore than 50 microns 2.0 mils (dry

fil mthickness) per double spray coat or nore than 25 microns 1.0 m| per
singl e spray pass of nonzinc paint typically indicates the paint is not
bei ng applied wet enough to properly flow out and nust be avoi ded.

3.7 System No. 5-A-Z

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: See Note for System 3 above
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Apply paint by spray to an average dry filmthickness of a mnimum of 165
mcrons 6.5 nmls for the conpleted systemw th the thickness at any spot
not be less than 125 microns 5.0 mls. The approximate dry filmthickness
after application of the first and second double spray coats nust be 63
and 100 microns 2.5 and 4.0 nmils, respectively. The zinc prinmer nust not
be |l ess than 51 microns 2.0 mls at any spot. The specified film

t hi ckness nmust be attained in any event, and any additional coats needed
to attain specified thickness nust be applied at no additional cost to the
Covernment. Attaining the specified filmthickness in fewer than the
prescri bed nunber of coats or spray passes will be acceptable provided
heavi er applications do not cause pinholes, bubbles, blisters, or voids in
the dried film The application of nore than 50 microns 2.0 nils (dry

fil mthickness) per double spray coat or nore than 25 microns 1.0 m| per
single spray pass of nonzinc paint typically indicates the paint is not
bei ng applied wet enough to properly flow out and nust be avoi ded.

.3.8 System No. 5-C-Z

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: See Note for System 3 above

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Apply paint by spray to an average dry filmthickness of a mninumof 175
mcrons 7.0 mils for the conpleted system and the thickness at any spot
of not less than 140 microns 5.5 mils. The dry filmthickness of the
zinc-rich coat nust be approximately 63 microns 2.5 mls with the

t hi ckness at any spot not less than 51 microns 2.0 mls. Specified film
t hi ckness, including the prescribed total, nust be attained in any event,
and any extra coats needed to attain specified thickness nust be applied
at no additional cost to the Governnent. Attaining of the specified film
thi ckness in fewer than the prescribed nunber of coats or spray passes
wi || be acceptabl e provided heavier applications do not cause pinholes,
bubbl es, blisters, or voids in the dried film The application of nore
than 50 microns 2.0 mls (dry filmthickness) per double spray coat or
nore than 25 nmicrons 1.0 m| per single spray pass of nonzinc paint
typically indicates the paint is not being applied wet enough to properly
flow out and rmust be avoi ded.
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3.3.9 System No. 5-D
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NOTE: See Note for System 3 above

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Apply paint by spray to an average dry filmthickness of a mninumof 190
mcrons 7.5 mils for the conpleted system with the thickness at any spot
of not be less than 150 microns 6.0 mls. The specified total film

t hi ckness nmust be attained in any event, and any additional coats needed
to attain specified thickness nust be applied at no additional cost to the
CGovernnment. Attaining the specified filmthickness in fewer than the
prescri bed nunber of coats or spray passes will be acceptable provided
heavi er applications do not pinholes, bubbles, blisters, or voids in the
dried film The application of nmore than 50 microns 2.0 mils (dry film

t hi ckness) per double spray coat or nore than 25 microns 1.0 mils per
single spray pass of nonzinc paint typically indicates the paint is not
bei ng applied wet enough to properly flow out and nust be avoi ded.

3.3.10 System No. 5-E-Z

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: See Note for System 3 above
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Apply paint by spray to an average dry filmthickness of a mninumof 175
mcrons 7.0 mls for the conpleted system with the thickness at any spot
of not be less than 140 microns 5.5 mls. The dry filmthickness of the
zinc-rich primer nust be approximately 63 microns 2.5 mils with no spot
less than 51 microns 2.0 mils. The specified filmthickness nust be
attained in any event, and any extra coats needed to attain the specified
t hi ckness nust be applied at no additional cost to the Governnent.
Attaining the specified filmthickness by applying fewer than the

prescri bed nunber of coats or spray passes will be acceptable provided
heavi er applications do not cause pinholes, bubbles, blisters, or voids in
the dried film The application of nore than 50 microns 2.0 nils (dry
filmthickness) per double spray coat nor nore than 25 microns 1.0 m | per
singl e spray pass of nonzinc paint typically indicates the paint is not
bei ng applied wet enough to properly flow out and nmust be avoi ded.

3.3.11 System No. 6

EE R R R S I R R I I R I R R R R R I R S I R R R I R I R R R R R I R

NOTE K: This NOTE al so applies to the next
par agr aph.

1. Systens No. 6 and 6-A-Z are suitable for stee
surfaces subject to imersion in fresh waters and,
to a degree, their usefulness in this environnent
overl aps the vinyl systens. However, the vinyl
systens are considered to be nore suitable for
conponents that are intermittently innmersed or are
partly inmrersed and partly in exterior atnmospheric
exposure. Also, the vinyl systens, except those
wi th al um num or black vinyl topcoats, are
considered to be appreciably nore resistant to
gougi ng and abrasion than the No. 6 and 6-A-Z
systens. The vinyls are adaptable to use under a
wi der range of application and drying tenperatures
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than the coal tar-epoxy system In addition, coa
tar epoxy-coatings present nore problens in
application and inspection than vinyls. For
interior surfaces of flooded conpartnents, spiral
(turbine) cases, penstocks, and ot her

| arge-di aneter, | owto-noderate-velocity water
conduits, and for exposed ferrous surfaces in
dewat eri ng and drai nage sunps, the coal tar epoxy
has excell ent |ong-range perfornmance capabilities
and may be used (in place of vinyls) unless the
specified application and curing tenperature

requi renents woul d appear to unreasonably restrict
construction progress. Also, while the vinyl
systens performvery well in the great majority of
fresh waters, Systens No. 6 and 6-A-Z may be better
adapted to waters that have been nade highly
corrosive by intense industrial contam nation
sewage, or mne waters. In general, system No.
6-A-Z is preferred to the No. 6 systemby a margin
wi de enough to outweigh its additional cost.

2. Systens No. 6 and 6-A-Z are al so reconmended for
exterior steel surfaces of buried tanks and pi pe.
The systens shoul d not be specified indiscrimnately
for pipe since, in small-to-noderately |arge
dianeters and particularly in large quantities, pipe
coated in the shop at reasonable cost with

hot - appl i ed coal tar enamel (AWM C203), fusion bond
epoxy coating (AWM C213), or extruded pol yethyl ene
is easily obtainable, while coal tar epoxy is not

wi dely available as mll-applied pipe coating.

Where | arge quantities of underground pipe are

i nvol ved, see coating and pipe materials infornmation
in the various guide specifications for underground
utility lines. Steel pipe, shop coated with
extruded pol yethyl ene, and field joints, double

wr apped wi th hot-applied coal tar tape (AWM C203)
or pressure-sensitive plastic tape (AWM C209)
warrant consideration for hydraulic and other |ines
subj ect to underwater inmmersion

3. System No. 6 or 6-A-Z should be used for coating
(prior to driving) of underground, underwater, and
i nci dental atnospheric exposed sections of inland
steel piling where protection is considered
necessary. Piling in undisturbed soils will not in
general require protection; see National Bureau of
St andards Journal of Research (Vol. 66C, No. 3,

Jul y- Sept enber 62) paper, Corrosion of Stee
Pilings in Soils, and Lower M ssissippi Valley

Di vi sion Report (Decenber 1969) concerning same
subj ect distributed to all districts and divisions.

4. System No. 6-A-Z may be used for sector gates,
steel piling etc., imersed in seawater and dil uted
seawater. It is suitable also for the tidal zone
spl ash zone, and incidental weather-exposed sections
of such structures. The coal tar-epoxy coating
becomes quite hard and is not significantly danaged
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by fouling organisns; therefore, anti-fouling coats
are not considered necessary except possibly for
operations reasons, e.g., prevention of weight

i ncrease and surface roughness due to fouling and
reduction of repainting difficulties. There is
presently no thoroughly proven anti-fouling paint
for use over the coal tar-epoxy coating. Contact

t he Paint Technol ogy Center, U S. Arnmy Construction
Engi neeri ng Research Laboratory, ATTN

ERDC- CERL- EM Chanpai gn, |L.

5. The fact that C-200A paint adheres well to

cl ean, sound concrete and al so has good resistance
to many chem cals indicates the use of a system
simlar to System No. 6 on concrete surfaces in
contact with sewage and other materials tending to
cause chem cal damage. Wien used for concrete
exposed to such environnments, the surface
preparation instructions for System No. 6 should be
changed to read blast clean to etch surfaces and
renove contam nants. Cbviously, the use of coatings
to upgrade the chemi cal resistance of concrete has
[imtations and should not be relied on to solve an
exposure situation in which uncoated concrete woul d
be quickly danaged to a gross degree.

6. SSPC PS 26.00 may be enpl oyed as al um num fini sh
coats for C 200A when such a finish is desired. It
adheres well to the C-200A in all except constant

i mer si on applications.

7. System No. 6-A-Z and, to a | esser extent, System
No. 6 are suitable for use in conjunction wth

cat hodi c protection provided the potential of the
steel is kept at the minimumrequired for protection
of holidays in the film

EE R R S I R I R I I R I R I R I R R R I R S I R R R I R I R R R R R R R

Apply paint by spray or brush with a mninmum of two coats to provide a

m ni num total thickness at any spot of 400 microns 16 mils. Any spot
havi ng an excess of coal tar paint, here defined as nore than 500 microns
20 mils in a single coat or 875 mcrons 35 mls in nultiple coats nust be
repai red by sanding, grinding or abrasive blasting the excess nateria
fromthe surface and reapplying the coatings to the above specified

requi renents. The specified filmthickness nust be attained in any event,
and any additional (beyond two) coats needed to attain specified thickness
nmust be applied at no additional cost to the Governnent.

.3.12 System No. 6-A-Z

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: See Note in above paragraph.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Apply epoxy zinc-rich prinmer 19C in accordance with the manufacturer's
directions in two single, half-lapped spray coats to an average dry film

t hi ckness of a mininmumof 75 microns 3.0 mls. The thickness at any spot
nmust not be less than 63 microns 2.5 mls or greater 200 microns 6 mls
for the priner. After a mininmumdrying period of 6 hours and no nore than

SECTION 09 97 02 Page 57



96 hours,

system

apply at least two coats of coal tar epoxy paint to provide a
m ni mum t hi ckness at any spot of 400 mcrons 16 nmils for the conpleted

Any spot having an excess of coal tar paint, here def

ned as nore

than 500 microns 20 mils in a single coat or 875 microns 35 mls in
mul tiple coats nust be repaired by sanding, grinding or abrasive blasting

t he excess nmateri al

fromthe surface and reapplying the coatings to the

above specified requirements. |f the epoxy zinc-rich paint has been

applied in the shop or otherwi se has been permitted to cure for

| onger

than 96 hours, it nust be abraded and recoated with an additional thin
tack coat of the zinc-rich paint, which in turn nust be overcoated within
96 hours with the first coat of coal tar-epoxy paint. The specified film
t hi cknesses nust be attained in any event, and any additional coats needed
to attain specified thickness nust be applied at no additiona
CGover nnent .

3.3.13 System No. 7

cost to the
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NOTE L: 1. The systemis included specifically for
use on | ocal protection projects and is not to be
used on other types of projects in place of vinyl or
coal tar-epoxy systens. It nmay be used for coating
the ferrous surfaces of equipnent |ocated bel ow the
operating floor of punp stations (in the station
sunp), in gate wells, in surge chanbers, etc. It
may be used on both inside and outside di scharge

pi pes with dianmeters of 20 inches and greater. The
items usually involved are stormwater and sanitary
punps, slide gates, flap gates, etc. The coating,
when applied to equi pnent and ot her manufactured
itenms, should generally be permitted to be applied
in the shop. Final touch-up painting should be done
after installation is conpleted.

2. Pump discharge lines, except when | ocated wholly
within the station sunp, should be protected as
stipulated in Section 9 of EM 1110-2-3105.

Di scharge lines wholly within the station sunp
shoul d be considered as part of the punp. Itens of
fabricated structural steel used in punp stations
and on other features of |ocal protection projects
are usually of small size and are generally hot

di pped gal vani zed after fabrication. Only those
itens fabricated of structural steel of such a |arge
size that gal vani zing woul d be inpracticable or
undul y expensive woul d be painted.

3. Ceaning of the netal surfaces can be
acconpl i shed by (1) SSPC SP 6/ NACE No. 3 Conmerci a
Bl ast Cl eaning or (2) by SSPC SP 3 Power Tool

Cl eaning or SSPC 7/ NACE No. 4 Brush-Of Bl ast
Cleaning. Only one of the alternative mnethods
shoul d be specified. Although the Comercial bl ast
cl eani ng assures better perfornmance of the coating,
it is considered that it should only be used where
| arge punping units are used. For the smaller
punping units, that is, size 900 mr 36 inch and

bel ow, power tool or brush-off blast cleaning is
consi dered adequate since it will, in all
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probability, be nore in keeping with the standard
practice of the industry for equi pnent of the
above-menti oned size. For the cleaning of sluice
gates, flap gates, and other simlar itens, power
tool or brush-off blast cleaning should be used.
For touch-up paints, cleaning should be by the
sol vent and w re-brush net hod

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

Apply a special prinmer under the coal tar-based paint only if/as
recormmended by the coating manufacturer. The materials nmust be heavily
applied by brush or with heavy-duty spray equi pnent at a coverage rate
that will give a minimumtotal dry filmthickness of 500 microns 20 mls
at any spot for the conpleted system The paint nust not be thinned

unl ess recommended by the manufacturer. |If brushed, the final strokes
must be at right angles to those of the preceding coat. Conply with the
manuf acturer's recomendati ons regarding the application and drying tine
bet ween coats.

3.3.14 System No. 8

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE M The Conmercial Item Description describes
commercially avail abl e coating systens for
application to wet and danp surfaces. These are
very unusual coatings and their use should be
l[imted to only those | ocations where the surface
cannot be made sufficiently dry for nore typica
coating systens.

EE R R R S I R R R I I R I R I R R R R R I R S I R I R R I R R R R R R R R

M x and apply the coating in accordance with the manufacturer's witten
instructions. The coating nmust be applied in one or nore coats to achieve
an average dry filmthickness of a mninumof 305 microns 12 mls

M ni mum t hi ckness at any spot nust be not |ess than 228 nmicrons 9 mls
Rol | er application is preferred. Application to vertical surfaces by
airless spray may be perfornmed provided all condensed water droplets are
renoved by wiping with a terry cloth towel inmediately prior to spray
application. Application to horizontal surfaces or surfaces otherw se
covered by standing or running water nmust be by roller. Brush application
must be limted to inside corners, bolt heads and ot her surface
irregularities that are difficult to coat by roller. Apply subsequent
coats in the shortest recommended recoat interval. Conply with al

manuf acturer's recommendati ons regardi ng anbi ent and surface tenperatures
during application and curing of the coating.

3.3.15 System No. 10
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NOTE N 1. System No. 10 consists of 2 coats of

i norganic zinc paint. SSPC CGuide 12.00 discusses
applications and limtations to the use of zinc-rich
coatings. Use of this systemw thin the Corps is
anticipated to be linited to 2 basic applications:
(a) For applications as a high tenperature paint
wher e exhaust stacks and other surfaces are to be
protected fromcorrosion at dry heat tenperatures up
to 399 degrees C 750 degrees F; and, (b) To protect
at nospheric steel exposed to high |evels of
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condensation or salt air and where the appearance of
an untopcoated zinc coating is acceptable.

2. Conventional good-quality al kyd enanmels will

wi thstand tenperatures up to about 120 degrees C 250
degrees F. Heat resisting paints are avail abl e that
provi de many col ors capabl e of wi thstanding 215
degrees C 400 degrees F. System No. 10 is resistant
to tenperatures up to 400 degrees C 750 degrees F
maxi mum It is not to be expected that any paint
systemw || exhibit long Iife on surfaces operating
for long periods at very high tenperatures (in
excess of about 400 degrees C 750 degrees F)),
particul arly when conbined with exterior

weat hering. As an alternative to conventional high
tenmperature coatings, thermal-sprayed netals such as
System No. 8-A found in Section 09 97 10.00 10
VETALLI C COATI NGS FOR HYDRAULI C STRUCTURES nay be
used. System No. 8-A will withstand tenperatures up
to 900 degrees C 1650 degrees F

3. Surface preparation for inorganic zinc is
critical; mll scale, rust or other coatings

remai ning on the surface will result in poor
adhesi on and i neffective protection. Application by
spray is nost common; application of excessive

t hi ckness per coat often results in mudcracki ng.
Topcoating of inorganic zinc with non-zinc organic
coatings is not reconmended.

EE R R R S I R R R I I R I R I R R R R R I R S I R I R R I R R R R R R R R

Apply the paint in accordance with the nanufacturer's reconmmendations to a
m ni num average dry filmthickness of 125 microns 5 nmils with a thickness
at any spot of not less than 100 microns 4.0 mils. The specified film

t hi ckness nmay be obtained in a single coat provided this is allowed by
manuf acturer's recommendati ons and provided this does not result in

i mproper cure or result in the devel opnment of nud cracking or other film
def ect s.

3.3.16 System No. 12
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NOTE G 1. The inclusion of galvanizing provisions
in the painting section of project specification nay
or may not be desirable and is not mandatory. A
princi pal purpose here is to draw attention to
certain information concerning gal vani zi ng versus
paint for protection of steel surfaces.

2. @l vani zing of open-nmesh-type floor grating
(wi thout paint overcoats) is nore effective than
pai nti ng.

3. There woul d appear to be a nmi staken belief that
galvanizing is a cure-all method of protection.
VWhile very suitable for steel in rural and mldly

i ndustrialized at nospheres, gal vani zi ng does not
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have a greatly extended life in highly

i ndustrialized atmospheres, particularly where the
air contains sul phur conpounds. Gal vanizing is not
as effective as the best of paint coatings for steel
exposed to cold, fresh water, and in warm and hot
wat ers, galvanizing may result in pitting of the
steel deeper than with no coating at all. The
performance of gal vani zed pipe buried in the ground
is not consistently good, and it cannot be
considered to be equivalent to a high-quality
organi c pipe coating, particularly since the latter
can be suppl enented by cat hodic protection

4. The use of galvanizing appears to be

econom cally justified in aboveground structures
exposed to mildly corrosive atnospheres, constructed
of lightweight structural steel nenbers, and
presenting difficult-to-paint and inaccessible
surfaces, e.g., transm ssion towers. The
feasibility and econony of gal vani zi ng on structures
that are nore nassive and nore easily painted is
open to question, but its use on such surfaces is
growi ng. To be considered also is the amunt and
nature of field erection work that results in
destruction of the gal vani zing, since satisfactory
repair of such damage is difficult and expensive.

It should be kept in mnd that gal vani zing generally
has a poor record as a paint-receiving surface,
requiring special neasures for reliable and

per manent adhesi on.

5. O her hot-dipped coatings exist that contain
various ratios of zinc and alum num Some of these
coatings may perform better than gal vanizing in some
exposures. For exanple, alum num hot-di pped
coatings of pure alum numare reconmended for
chloride environnents. The specifier may al so

revi ew ASTM A780 or SSPC Cuide 14 for other repair
procedures for hot dip gal vani zed surfaces.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Wash gal vani zed surfaces to expose danaged areas. Cean mars and breaks
in the gal vani zed coating by hand or power tool to renove all corroded
substrate. Touch up the danaged areas with two coats of SSPC Paint 20,
Type 11.

.3.17 System 16- A
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NOTE: See Note I.
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Brush or spray the first coat in the shop or field as indicated. Touch up
the coating in the field as necessary to nmaintain its integrity at al
times. Apply the second and third coats in the field. Procure al
materials fromthe sanme coating nmanufacturer and apply each coat in
accordance with the manufacturer's witten instructions. The finish color
must be as indicated. Do not apply paint to running surfaces of bearings
and nmachi nery. Renpve pipe-threading and cutting conpounds by sol vent
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washi ng prior to application of paint to pipe surfaces.

3.3.18 System No. 17

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE P: This Note applies to System 18 al so.

1. Systens No. 17 and 18 are intended prinmarily for
interior surfaces of wood, concrete, masonry,

pl aster, wall board, and incidental surfaces within
interior painted spaces. System No. 17 provides an
all latex system System No. 18 provi des paint
systens with oil based al kyd finish coats. The

| atex systemtypically has | ess odor during and

i Mmedi ately after application. Latexes are
conpatible with al kaline surfaces but may be |ess
dur abl e when subjected to frequent cleaning with
abrasive cleansers. Repainting of aged |atex paints
presents fewer intercoat adhesion problens than when
repai nting aged seni gl oss and gl oss oil based

pai nts. Additional systems intended for simlar
surfaces are shown in guide specification Section

09 90 00 PAINTS AND COATI NGS.

2. System 17 provides options for the specifier to
sel ect finish coats which are MPI 114 (high gl oss),
MPI 54 (semigloss), MPI 52 (egg shell), or MPI 53
(flat). See paragraph 4 below for gui dance in

sel ection of the proper finish coat. Wen nultiple
gloss levels are to be used in a contract the

speci fier should devel op alternate systens using an
additional letter (System No. 17A, vs. System No.
17B) and clearly identify the itenms to be coated

wi th each system

3. System 18 requires the specifier to select both
the appropriate priner and the appropriate finish
coats. MPI 46 prinmer is an alkyd. Products neeting
this specification typically have superior adhesion
to wood and existing oil based enanel coatings.

They may be applied directly to clean ferrous
surfaces but should not be applied directly onto
sheet rock, masonry, galvanized netal, or other

al kaline surfaces. MPI 50 priner is latex. Products
nmeeting this specification are commonly applied to a
wi de range of sheet rock, nmasonry, and wood
surfaces; however, they should not be applied
directly to unprined ferrous or al um num surfaces.
Al finish coats are conpatible with either priner
The options for finish coats include MPI 49 (Flat),
MPI 47 (Sem gl oss), MPI 51 (Eggshell) and MPI 48

(A oss). See paragraph 4 below for guidance in

sel ection of the proper gloss. Wen nmultiple gloss
| evel s are to be used on a contract the specifier
shoul d devel op alternate systens using an additiona
letter (System No. 18A vs. System No. 18B) and
clearly identify the itens to be coated with each
system
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4. Flat finishes tend to hide surface
irregularities but are often nore difficult to
clean. They should be used for walls and ceilings
constructed of concrete, block, plaster, or
wal | board where no unusual soiling problenms exist.
Egg shell finishes are sonetines specified where
flat finishes are desired but a higher |evel of
cleanability is required. Semgloss finishes are
speci fied on snooth plaster, wood, or other high
qual ity surfaces when appearance requirenents are
above average. Sem gloss and high gloss finishes
shoul d general ly be used on wai nscot areas,
stairwells, washroons, workroons, etc., subject to
noi sture, soiling, or staining problens. Avoidance
of very light colors on wainscots and ot her areas
subj ect to high degree of soiling is suggested.
Sem gl oss and high gloss finishes are frequently
applied over an alkyd priner on interior wood and
steel doors, wi ndows, frames, etc.

5. The use of the systens for finishing conplex
spaces (such as in powerhouses) involving numerous
ceiling, wall, wainscot, door, and trimcolors and
varyi ng degrees of gloss in nunerous roons is nore
easily specified by preparing a separate room and
door finish schedule.

6. Attention is directed to the absence of any
requirenents in this guide for rubbing, sacking, fin
renoval , etc., to inprove the paintability or

appear ance of painted concrete surfaces; such
requirenents, if needed, should be included in the
concrete section. Also, if coated interior concrete
bl ock surfaces are intended to be substantially free
of surface voids, they should be first treated with
MPl 4 Interior/Exterior Latex Block Filler

7. SystemNo. 18 with MPI 46 priner and sem gl oss
or gloss finish coats is adequate for battery roons
in sone divisions. However, System No. 21 conforns
to the requirenents of EM 1110-2-3001
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Except as otherwi se required, apply the sane finish paint to all netal
ductwork, conduit, pipe, radiators, grilles, louvers, pull boxes, and
exposed surfaces of niscellaneous enbedded netalwork as is applied to
adj acent ceilings or walls provided that:

a. The coat of MPI 50 may be omitted on netal surfaces prined with a shop
or field coat of netal primng paint.

b. On bare ferrous surfaces and wood replace the coat of MPl 50 with a
coat of MPI 46.

c. Solvent clean all galvanized and other nonferrous netal surfaces in
accordance with SSPC SP 1 and prine with SSPC Paint 41 in place of the
MPI 50 coat.
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3.3.19 System No. 18
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NOTE: See NOTE for System 17 above.
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Thin oil based al kyd paints using only odorless mneral spirits (ASTM D235
). Except as otherwi se required, finish all netal ductwork, conduit,

pi pe, radiators, grilles, louvers, pull boxes, and exposed surfaces of

m scel | aneous enbedded netal work the sane as adjacent ceilings or walls
provi ded that:

a. The coat of MPI 46 or MPI 50 nay be onitted on netal surfaces prined
with a shop or field coat of netal primng paint.

b. Prine all bare ferrous surfaces with MPl 46.

c. Cean all galvanized and other nonferrous netal surfaces in accordance
with SSPC SP 1 and prine with SSPC Paint 41 in place of MPI 46 or
MPI  50.
3.3.20 System No. 21
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NOTE @ This NOTE applies to the next paragraph
al so.

1. ML-DTL-24441 consists of a genera
specification for a two-conmponent epoxy-pol yani de
pai nt and detail specification sheets numnbered

M L- DTL- 24441/ 19C t hrough M L- DTL- 24441/ 40B. Each
speci fication sheet contains the formulati on and
requirenents for a specific coating. Variations

i ncl ude high-build and regular build types for
various priners and topcoat colors. Type IV

hi gh-buil d topcoats may be used over the 19C pri mer
in System 21-A-Z;, however, Type IIl products offer
superior performance in inmrersion. Any of the type
[1l or Type |V topcoats nay be used directly on
concrete or wood surfaces. Primer 29B shoul d be
specified for alum num substrates or steel surfaces
that are not prinmed with zinc-rich prinmer 19C. The
desi gner nust specify the specific coatings desired.

2. System No. 21 is suggested for concrete and

ot her incidental surfaces of battery roonms and ot her
roons where resistance to chemcal fumes is desired
and/ or which will be subjected to heavy soils
necessitating frequent cleaning. It may be used on
interior concrete floors; however, System No. 22 is
specifically designed for this purpose.

3. Attention is directed to the absence in this
gui de of any requirenents such as sacking, fin
renoval , etc., that would inprove the paintability
or appearance of painted concrete surfaces; such
requi renents should be included in the concrete
secti on.

4. System No. 21-A-Z can be used on steel sector
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gates, steel piling, etc., inmersed in seawater and
diluted seawater. It is suitable also for the tida
zone, splash zone, and incidental weather exposed
sections of such structures. The systemis
satisfactory in applications subject to

| owto-npderate water velocities and abrasion
System No. 6-A-Z shoul d be specified for
applications where nore severe abrasion is
anti ci pat ed.

5. Systens No. 21 and 21-A-Z are suitable for stee
surfaces subject to imersion in fresh waters and to
a degree their usefulness in the environnment

overl aps vinyl Systens No. 3 through 5-E-Z and Epoxy
Systens 6 and 6-A-Z. However, the vinyl Systens are
nore suitable for conponents that are intermttently
imMmersed or are partly imersed and partly in
exterior atnospheric exposure. Also, the vinyl
Systens, except those topcoated with al um num vinyl
are nore resistant to gougi ng and abrasi on than the
epoxy systenms, with vinyl Systems No. 5-C-Z and
5-E-Z being the best in this respect. Finally, the
vinyls are adaptable to use under a w der range of
applications and drying tenperatures than the epoxy
systens. |n general, System No. 21-A-Z is preferred
to System No. 21 by a nargin wi de enough to outwei gh
its additional cost.

6. System No. 21-A-Z is suitable for use on
exterior steel exposed to a narine (salt) atnosphere.

7. Systens No. 21 and 21-A-Z are suitable for use
on hydraulic piping imMmersed in fresh water and may
be consi dered equivalent to Systens No. 6 and 6-A-Z
in this exposure.

8. Cenerally, entire surface areas of itenms such as
mter gates, crest gates, etc., should receive the
sel ected epoxy system even though only a portion
wi Il be subjected to atnospheric weathering. Epoxy
coatings subject to atnospheric weathering may erode
by as nmuch as 25 um 1 mil per year. |In such cases
where systens No. 21 and 21-A-Z will be exposed to
nor mal at nospheric weathering, it is recomended
that one or two coats of polyurethane neeting SSPC
Pai nt 36, Level 3, or ML-PRF 85285 be applied over
the final coat of the epoxy system The

pol yur et hane shoul d be applied only to the portion
of the itemgenerally exposed to atnospheric

weat hering and not to the entire item It should be
specified in a color simlar to that of the inmrersed
area. The pol yurethane should be applied in the
nunber of coats and at the dry filmthickness
recommended by the manufacturer. Products marketed
by many manufacturers for conpliance with SSPC Pai nt
36 are not suitable for inmersion and Level 3
performance is not available in safety and designer
colors. For greater water resistance and col or
retention M L-PRF-85285, Type |V should be specified.
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Apply the paint in a mnimmof two single coats to produce an average dry
filmthickness totaling 150 microns 6.0 nmils with no less than 5.0 mls at
any spot. No individual coat may be nore than 150 microns 6.0 nmils at any
point. Apply M L-DTL-24441 in conpliance with the manufacturer's
recomendati ons regardi ng type of thinner, anount of thinning, and
required induction tinme. The drying tine between coats must not be |ess
than 8 hours nor nore than 96 hours.

3.3.21 System No. 21-A-Z
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NOTE: See NOTE in precedi ng paragraph.
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Apply the epoxy zinc-rich paint 19C in two single hal f-lapped spray coats
to an average dry filmthickness of a mninmmof 100 mcrons3.0 mls and a
t hi ckness at any spot of not |less than 64 microns2.5 mls or greater than
200 microns6.0 nmls. After a drying period of not |ess than 6 hours or
nore than 96 hours, apply at |east two coats of epoxy polyam de paint to
produce an average dry filmthickness totaling 305 microns 12 nmils and a
t hi ckness at any spot of not |ess than 254 microns 10 mils. |[|f the epoxy
zinc-rich paint has been applied in the shop or otherw se has been
permtted to cure for longer than 96 hours, it nust be abraded and
recoated with an additional thin tack coat of the zinc-rich paint, which
in turn nmust be overcoated within 96 hours with the first coat of the
epoxy pol yam de paint. Apply ML-DTL-24441 in accordance with the

manuf acturer's recommendati ons regardi ng type of thinner, anount of
thinning, and required induction tine. The drying tine between non-zinc
coats nust not be |less than 12 hours nor nore than 96 hours..

3.3.22 System No. 22
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NOTE R MPI Paint 212 describes comercially
avai |l abl e floor coating systens suitable for
concrete floors of maintenance and other sinilar
facilities. Specifier should consult manufacturers
for guidance and availability in specifying color
hardness, |evel of reflectance, level of slip

resi stance. and warranty necessary for specific
application.
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Apply the floor coating system MPl 212 in accordance with the
manufacturer's witten instructions. It nust be a nmulti-coat systemwth
the dry filmthickness per coat as recommended by the manufacturer

3.3.23 System No. 23-A-Z
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NOTE S:

1. Paint System No. 23-A-Z is conprised of
three-coats of noisture cure urethane. The priner
is a zinc-rich coating conform ng to SSPC Pai nt 40,
Type II. The prinmer may be packaged as a single
conponent paint containing the zinc or a two
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conponent material where the zinc nust be
incorporated into the liquid paint. The
internediate coat is a single component aromatic

noi sture cure urethane conform ng to SSPC Pai nt 41.
The topcoat is a single conmponent aliphatic noisture
cure urethane conformng to SSPC Paint 38. The

speci fier nmust specify a color. Gay topcoat should
have a reflectance of 20-24 (ASTM E1347). The
resulting gray col or should approximate col or 26231
of SAE AMS- STD-595A. Red topcoat shoul d approxi mate
SAE AMS- STD-595A col or 10076. Wite and bl ack may

al so be specified.

2. The useful ness of System 23-A-Z overlaps to a
certain extent with the vinyl systens. However,
System 23-A-Z is not as durable as the vinyl systens
because it is |less abrasion and water resistant. In
| ocations where it has been determ ned that vinyl

pai nts do not neet air pollution requirenents,
System 23-A-Z is a suitable alternative to vinyls
for use on ferrous netal surfaces subject to fresh
wat er i mmersion and adj oi ni ng at nospheric exposed
surfaces.
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Apply the coating systemin accordance with the manufacturer's witten
instructions. It nust be a 3-coat system plus an additional stripe coat
applied by brush to all edges, corners, welds, fasteners, and other
surface irregularities. Allowthe stripe coat to dry as reconmended by
the manufacturer, prior to the application of the first full coat.
Application of the systemin less than three coats will not be accepted.
Procure all materials fromthe sane coati ng nanufacturer. The individual
pai nts conprising the system nmust have been tested and passed al

requi renents of the applicable SSPC standards. SSPC Paint 38 topcoat nust
neet the requirements of Accel erated Weathering Level 3. Apply the
coatings by spray in accordance with the nanufacturer's witten
instructions. Limted use of brush and roller application is permtted
provi ded the specified filmthicknesses are achieved. Conply with the
manuf acturer's recomendati ons regardi ng m xi ng and thinning requirenents,
and pot life requirenents, dry filmthickness per coat and m ni mum and
maxi mum dry time between coats. Do not use coating material that has

t hi ckened appreciably. Areas of bubbling noted upon curing of any

i ndi vidual coat must be renbved by sanding or screening, the edges
feathered, and the coat reapplied to the repaired areas before a
subsequent coat is applied.

3.3.24 System No. 23-B-Z
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NOTE T:

1. Paint System No. 23-B-Z is conprised of

t hree-coats of noisture cure urethane. The priner
is a zinc-rich coating conform ng to SSPC Pai nt 40,
Type |I. The priner may be packaged as a single
conponent paint containing the zinc or a two
conponent material where the zinc nust be

i ncorporated into the liquid paint. The second and
third coats are a single conponent aromatic noisture
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cure urethane conformng to SSPC Paint 41 and
containing coal tar pitch resin

2. Coating System 23-B-Z is reconmended for
application on ferrous netal surfaces subject to
fresh water and bracki sh water inmersion

at nospheric, and buried environnments. |n fresh

wat er imersion its useful ness overlaps with the

vi nyl systens. However, System 23-B-Z is not as
durabl e as the vinyl systens because it is |less
abrasion resistant. In locations where it has been
determ ned that vinyl paints do not neet air

pol lution requirenments, System?23-B-Z is a suitable
alternative to vinyls for use on ferrous netal
surfaces subject to fresh water inmrersion and
adj oi ni ng at nospheric exposed surfaces. In brackish
or dilute salt water imrersion and buried
applications the systemis conparable to System No.
6-A-Z. Its chief advantage over epoxy system 6-A-Z
is that it can be applied at | ower tenperatures and
hi gher humidity.
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Apply the coating systemin accordance with the manufacturer's witten
instructions. It nust be a 3-coat system plus an additional stripe coat
applied by brush to all edges, corners, welds, fasteners, and other
surface irregularities. Allowthe stripe coat to dry as reconmended by
the manufacturer, prior to the application of the first full coat.
Procure all materials fromthe sane coating nanufacturer. The individua
pai nts conprising the system nust have been tested and passed al

requi renents of the applicable SSPC standards. SSPC Paint 41 nust be
nodi fied with coal tar pitch. Apply the coatings by spray in accordance
with the manufacturer's witten instructions. Limted use of brush and
roller application is permtted provided the specified filmthicknesses
are achieved. Conply with the manufacturer's recommendati ons regardi ng
m xi ng and thinning requirenents, and pot life requirenents, dry film

t hi ckness per coat and mini num and naxi mumdry tinme between coats. Do not
use coating material that has thickened appreciably. Areas of bubbling
not ed upon curing of any individual coat nust be renoved by sandi ng or
screening, the edges feathered, and the coat reapplied to the repaired
areas before a subsequent coat is applied.

3.3.25 System No. 23-C-Z
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NOTE U Paint System No. 23-C-Z is conprised of
three-coats. The prinmer is a noisture cure
zinc-rich urethane coating conform ng to SSPC Pai nt
40, Type Il. The prinmer may be packaged as a single
conponent paint containing the zinc or a two
conponent material where the zinc nust be
incorporated into the liquid paint. The zinc-rich
primer provides excellent corrosion resistance in

at nospheric exposures. Type |l is an imersion
grade priner and is recommended because surfaces
coated with this systemcould be subject to
intermttent imersion and the Type Il prinmer offers
an added degree of security. The second coat and
third coats are a two-conponent aliphatic
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pol yur et hane confornmng to M L-PRF-85285 Type | V.
Thi s product provides the ultinate color and gl oss
retention but is only available in gray and white
and is quite costly. \Where customcolors are
desired, SSPC Paint 36 may be substituted. In
addition to the excellent corrosion resistance

af forded by the prinmer the ML-PRF-85285 Type |V
topcoat will also provide a very high degree of

resi stance to UV-induced col or change, dulling, and
chal ki ng, maki ng an excel |l ent choice for highly
visible itens such as handrails. The SSPC Paint 36
topcoat provides a wi de range of colors including
safety colors but will exhibit noderate chal king.

The specifier nust select a finish coat color.
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Apply the coating systemin accordance with the manufacturer's witten
instructions. It nust be a 3-coat system plus an additional stripe coat
applied by brush to all edges, corners, welds, fasteners, and other
surface irregularities. Allowthe stripe coat to dry as reconmended by
the manufacturer, prior to the application of the first full coat.

Procure all materials fromthe sane coating nanufacturer. The individua
pai nts conprising the system nmust have been tested and passed al

requi renents of the applicable standards. Apply the coatings by spray in
accordance with the manufacturer's witten instructions. Limted use of
brush and roller application is permitted provided the specified film

t hi cknesses are achieved. Conply with the manufacturer's recomendati ons
regardi ng m xi ng and thinning requirenments, and pot life requirenments, dry
filmthickness per coat and m ni num and nmaxi mumdry tinme between coats. Do
not use coating material that has thickened appreciably. Areas of
bubbl i ng noted upon curing of any individual coat nmust be renbved by
sandi ng or screening, the edges feathered, and the coat reapplied to the
repai red areas before a subsequent coat is applied.

3.3.26 System No. 23-D
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NOTE V:

1. This systemis conprised of three coats of

noi sture cure urethane paint conformng to SSPC
Pai nt 41. The second and third coats may either be
al umi numor a color such as grey. The choice of

al umi numor color finish is the specifier' s
option. Light colors may tend to yell ow when
exposed to sunlight. See Systens 23-A-Z and 23-CGZ
for nore Iight stable topcoat col ors.

2. This systemis used for three distinctly

di fferent applications. Surface preparation
Alternate 1 in the painting schedule is to be used
for overcoating existing coatings as a neans of
extending their economic life. This approach nay be
particularly cost effective if the existing coating
contains |ead or other hazardous constituents.
Coating System 23-D is well suited for maintaining
degraded coatings. Overcoating is perforned with a
significant degree of risk, which refers to the
chance that the overcoated system may either fai
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catastrophically or will not provide the desired
peri od of protection. The applicability of
overcoating is limted by the condition of the

exi sting coating and underlying substrate and the
severity of the exposure environnent. If the
existing coating is too thick, brittle, or poorly
adherent, then overcoating should not be perforned.
If the degree of substrate corrosion is significant,
then the level of effort needed to prepare the
substrate may indicate that overcoating is not
econom cal ly viable. Overcoating is not reconmended
for severe exposure environnents because an all new
pai nt system woul d | ast significantly |onger than
overcoating and is nore cost effective. For
additional information on overcoating contact the
Pai nt Technol ogy Center.

3. System23-Dis specified for coating ferrous
netal surfaces that are cleaned in accordance with
surface preparation Alternate 2, SSPC SP 3 Power
Tool Cleaning. SSPC Paint 41 is generally quite
tolerant of mnimally prepared surfaces. Wen used
on SP 3 cl eaned surfaces System 23-D is generally
adequate for mld atnospheric exposures. For nore
severe atnospheric exposures it generally is worth
t he added cost to specify System No. 23-B-Z which
uses the nore expensive zinc-rich primer and nore
expensi ve conmerci al blast cleaning. Were an
aluminumfinish is specified in conjunction with
Alternate 2, System No. 23-D is roughly equival ent
to System No. 1 which enploys two coats of al um num
pi gment ed epoxy. The chief advantage of System No.
23-D over System No. 1 is that it can be applied at
| ower tenperatures and hi gher humdity.

4. System23-D is specified for coating non-ferrous
netal surfaces using surface preparation Alternate 3
shown in the Painting Schedule. Surface preparation
for Alternate 3 uses SSPC SP 16 surface preparation
for non-ferrous surfaces. Galvanized surfaces and
ot her hot-dip coated surfaces will not generally be
pai nted. However, in exterior industrial and narine
exposures or in below grade galleries and
passageways subject to high humidity and
condensation, painting to extend the protective life
of galvanizing is sonetinmes advisable. Also

gal vani zed ductwork, conduit, piping, etc., in
finished spaces is generally painted for appearance
pur poses. System No. 23-D al um num color is

i ntended generally for gal vani zed handrail, pipe,
conduit, etc., subject to exterior or interior
exposure for the purpose of extending the life of
the zinc coating and/or matching the appearance of
adj acent painted structural steel. |If preferred,
System No. 23-D in gray or other suitable color my
be used for this purpose. Al um num and al um num

all oy surfaces will not generally be painted,
however, System No. 23-D may be desirable for
isolating alum numin contact with nortar or
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concrete. System No. 23-D can be used for
protection in salt (marine) atnospheres and for

t hose situations where the al um num surfaces nmay be
in contact with danp wood, |eaves, nmud, etc., that
tend to prevent free access of oxygen to the
surfaces, thus causing possible |oss of the netal's
protective oxide film Copper and brass surfaces
will rarely be painted except for the purpose of
appearance, e.g., gutters, exposed flashing, exposed
pi ping in finished spaces, etc. Paint System No.
23-D can be used to paint copper and brass.
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Apply the coating systemin accordance with the manufacturer's witten
instructions. It nust be a 3-coat system plus an additional stripe coat
applied by brush to all edges, corners, welds, fasteners, and other
surface irregularities. Allowthe stripe coat to dry as reconmended by
the manufacturer, prior to the application of the first full coat. The
al um num pi gnented topcoat will not nmeet the SSPC Paint Procure al
materials fromthe sane coating manufacturer. The individual paints
conprising the system nust have been tested and passed all requirenents of
t he applicabl e SSPC standards. [The first coat of the overcoat system
nmust be applied by brush or roller to those areas where power too

cl eani ng exposed the steel substrate. The second coat of the overcoat
system nust al so be applied by brush or roller to those areas that
received a first coat of paint as well as any area where power too

cl eani ng or power washing renoved the old topcoat. The final coat of the
overcoat system must be applied to the entire surface by spray, brush, or
roller.] [Application nmust be by spray. Limted use of brush and roller
application is permtted provided the specified filmthicknesses are
achieved.] [Application nust be by spray, brush, or roller.] Conply with
the manufacturer's recommendati ons regardi ng m xi ng and t hi nni ng

requi renents, and pot life requirenents, dry filmthickness per coat and
m ni mum and maxi mum dry tine between coats. Do not use coating material

t hat has thickened appreciably. Areas of bubbling noted upon curing of
any individual coat nust be renobved by sanding or screening, the edges
feathered, and the coat reapplied to the repaired areas before a
subsequent coat is applied.

3.3.27 System No. 23-E
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NOTE W

1. The systemis intended for interior structura
steel and other interior ferrous surfaces not
otherwi se specified with respect to painting. The
category includes structural and mi scel |l aneous stee
exposed to view in unfinished spaces, conceal ed
structural franework of buildings, and other ferrous
surfaces that will be inaccessible for painting
after construction, all of which are enclosed within
a weat her-tight structure. Care should be taken
that requirements in this section are not in
conflict with other painting requirenents.

2. \Were steelwork is permanently assured after

erection of freedom from weat hering, w nd-driven
rain, high humdity, condensation, etc.
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consi deration should be given to limting the
pai nting (exclusive of decorative coats in finished
areas) to the shop-applied first coat.

3. The specification provisions relative to
substitution of finish paints for the second coat of
primer in painted spaces is intended only to inform
the Contractor that the second coat of primer is not
al ways required. The details of the substitute
finish painting should be taken care of el sewhere,
e.g., in connection with painting of roomwalls and
cei lings.

EE R I R R S I R R I R R S R I R R R I R R R R I R I R R R R R R R R

Apply the coating systemin accordance with the manufacturer's witten
instructions. It nust be a 2-coat system Application of the systemin

| ess than two coats will not be accepted. Procure all materials fromthe
sanme coating manufacturer. The individual paints conprising the system
nust have been tested and passed all requirenents of the applicable SSPC
standards. Application nust be by spray, brush, or roller in accordance
with the manufacturer's witten instructions. Conply with the

manuf acturer's recomendati ons regardi ng m xi ng and thinning requirenents,
and pot life requirenents, dry filmthickness per coat and m ni mum and
maxi mum dry tinme between coats. Do not use coating material that has

t hi ckened appreciably. Areas of bubbling noted upon curing of any

i ndi vidual coat must be renbved by sanding or screening, the edges
feathered, and the coat reapplied to the repaired areas before a
subsequent coat is applied.

3.3.28 System No. 23-F-Z

EE R R R I I R I R I I R R S R R R I R R I R S I R R R I R I R R R R R R R

NOTE X:

1. Paint System No. 23-F-Z is conprised of
three-coats of noisture cure urethane. The priner
is a zinc-rich coating conform ng to SSPC Pai nt 40,
Type |I. The priner may be packaged as a single
conponent paint containing the zinc or a two
conponent material where the zinc nmust be

i ncorporated into the liquid paint. The second and
third coats are a single conponent aromatic noisture
cure urethane conformng to SSPC Paint 41 and

contai ning al um num

2. Coating System 23-F-Z is reconmended for genera
use on atnospheric steel applications where an

al umi num col or is desired. Typical applications

i nclude service bridges, exterior of penstocks,
[ifting nmachinery, cranes, notors, and simlar

m scel | aneous itens |ocated at civil works

navi gati on, flood control or hydropower
installations. |If applied over a white netal bl ast
cl eaned surface, the system does withstand |ong term
fresh water imersion where its useful ness overl aps
with the vinyl systenms. However, System 23-F-Z is
not as durable as the vinyl systens because it is

| ess abrasion resistant.
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3. The usefulness of this systemalso overlaps with
System No. 1, a two-coat al um num epoxy nastic
system However, System No. 23-F-Z is superior to
System No. 1 when systens are applied to a
conmer ci al bl ast cl eaned surfaces. System No.
23-F-Z is nore expensive than System No. 1.

R R R I R I R R I R I R R R R I R I R R R R R R I R I R O O

Apply the coating systemin accordance with the manufacturer's witten
instructions. It nust be a 3-coat system plus an additional stripe coat
applied by brush to all edges, corners, welds, fasteners, and other
surface irregularities. Allowthe stripe coat to dry as recomended by
the manufacturer, prior to the application of the first full coat.

Procure all materials fromthe sane coating manufacturer. The individua
pai nts conprising the system nust have been tested and pass all of the
requi renents of the applicable SSPC standards. Apply the coatings by
spray in accordance with the manufacturer's witten instructions. Linted
use of brush and roller application is permtted provided the specified
filmthicknesses are achieved. Conply with the nanufacturer's
reconmendati ons regarding m xi ng and thinning requirements, and pot life
requi renents, dry filmthickness per coat and m ni mum and maxi nrumdry tine
bet ween coats. Do not use coating material that has thickened

appreciably. Areas of bubbling noted upon curing of any individual coat
nust be renoved by sanding or screening, the edges feathered, and the coat
reapplied to the repaired areas before a subsequent coat is applied.

.3.29 Protecti on of Nonpainted Itens and C eanup

Maintain walls, equipnent, fixtures and all other itenms in the vicinity of
the surfaces being painted free from damage by paint or painting
activities. Pronptly repair any paint spillage and painting activity
damage.

.4 | NSPECTI ON

Surface preparation and painting inspections nmust be conducted by an

i nspector certified as neeting one of the foll owi ng desi gnations:

SSPC- PCl Level 2, NACE-CIP Level 2. The inspector will inspect and
docunent all work phases and operations on a daily basis and submt daily
I nspection Reports. As a mnimumthe daily report must contain the
fol I owi ng:

a. Inspections perforned, including the area of the structure involved
and the results of the inspection

b. Surface preparation operations perfornmed, including the area of the
structure involved, the node of preparation, the kinds of solvent,
abrasive, or power tools enployed, and whether contract requirenents
were met.

c. Thinning operations perforned, including thinners used, batch nunbers,
and thinner/paint volunme ratios.

d. Application operations perforned, including the area of the structure
i nvol ved, node of application enployed, anbient tenperature, substrate
tenperature, dew point, relative hunmidity, type of paint with batch
nunbers, el apsed time between surface preparation and application
el apsed tinme for recoat, condition of underlying coat, nunber of coats
applied, and if specified, neasured dry filmthickness or spreading
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rate of each new coati ng.

3.5 PAI NTI NG SCHEDULES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE Y: In the case of fornulations in which the
type and anount of pignent are fixed, the
manufacturer nmay be limted in the latitude of
shades and col ors that can be obtained. Colors
shoul d be selected in advance and designated in the
project specifications or in the drawi ngs. |Insofar
as practicable, colors nust be designated by naking
use of SAE AMB- STD-595A col or designations. Wen a
proprietary or SSPC paint is specified, colors can
be specified as approxi mati ng those not necessarily
as mat chi ng the SAE AMS- STD- 595A col or designation

1. The nunber assigned to each paint system should
not be changed | ocally even though on specific
projects sone systens are omitted. |If other systens
are added locally, they should be assigned nunbers
other than those used in this guide. See also fina
general note below for instructions relative to
nunberi ng other systens.

2. For nmmintenance of existing paint systens use
System No. 23-D. For further guidance in
mai nt enance painting, see EM 1110-2-3400.

3. For quick guidance to the first choice coating
systenms for steel surfaces fromeach of severa
exposure conditions frequently incurred on civil
wor ks projects, the followng will be hel pful

a. Normal exterior atnospheric exposure - System
No. 23 D or 23-F-Z

b. Prolonged condensation, high humidity, coasta
structures not subject to inmersion, System No.
23-CZ (colors) or 23-F-Z (al um num.

c. Immersion inrelatively quiet, mnimlly
abrasive waters - System No. 3-A-Z

d. Imrersion in noderately-to-highly turbul ent,
abrasive waters - System No. 5-C-Z or 5-E-Z

e. Immersion in very turbulent, ice- and
debris-laden waters - System No. 6-Z-A of Section
09 97 10.00 10 METALLI C COATI NGS FOR HYDRAULI C
STRUCTURES.

f. Imrersion in sea water or other extrenely
corrosive waters - System No. 6-A-Z (coal tar) or
21-A-Z (colors).

g. Imrersion in fresh water where protection from

zebra mussel fouling is deemed critical - System No.
6-Z- A of Section 09 97 10.00 10 METALLI C COATI NGS
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FOR HYDRAULI C STRUCTURES.

4. For further information regardi ng system
selection refer to the notes in the foll ow ng
general index.

GENERAL | NDEX: (Substrate/Environnent) Refer to Note No.

Al un num J8, P3, QL, V4

Battery Roons P7, @

Bri dges 11, X

Concrete

Exposed to chemicals or sewage K5, @

Interior P1, P4

Fl oor s E @ L R

Copper U4

Dewat eri ng and drai nage sunps K1, L1, L2

Doors, wood or steel P4, P5

Fl ooded conpart nments K1

Fl oor grating (07}

Gal vani zed materials 12, 2, V4

Gal vani zed Interior

H gh condensati on V4,

Nonexposed 12, B

Gantries 11

Gat es J1, J2, J3, J4, J5, J6, K4, 11, M3, 4,

@

Gate wells L1

Li ght standards 11

Local protection projects K1, L2

Pai nted St eel B, 12, V2
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GENERAL | NDEX: (Substrat e/ Environnent)

Refer to Note No.

Penst ocks

14, J4, K1, U

Piling, steel

K3, K4, Q4

Pi pe and conduit

11, 12, J4, J5, K1, K2, O3, Q7, V4

Pumps and machi nery

11, L1, L2, L3, U

Spiral (turbine) case J4, Kl
Stairwel s P4

St eel :

Corr osi ve J3, K1, &4
Danp or wet M
Freshwat er i mer si on:

Low vel ocity J3, KI, (4
Med high velocity J4

Intermttent imersion

J2, J3, K1, B, U

Hi gh condensati on

DL H 14, Ji1, J3, N1, V4, W

H gh tenperature 11, NI, N2
Nor mal exposure A H &8
Salt water inmersion A T

Severe industrial

14, K1, G3, V4

Ti dal splash zones J2, K4, 4
Stop | ogs J3
Structural framework W

Surge chanbers J4, L1
Tanks:

Exteri or 11, K2
Interior J3, J4
Trash rack J4
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GENERAL | NDEX: ( Substrate/ Envi ronment) Refer to Note No.
Val ves J1, J4, J5

WAl | s (Hi gh-mai nt enance areas) P4

WAl | protection, corner 11

W ndow frames P4

Zebra nussel Y4 (9)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

SYSTEM NO. 1

Itens or surfaces to be coated:

1]

SURFACE PREPARATI ON

PAI NT SYSTEM

Alternate 1: Power tool or brush-off

bl ast cl eaning

SSPC PS 26. 00 Type |

Al ternate 2: Conmmercial blast cleaning

SSPC PS 26. 00 Type |

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE:
a Contractor option.
specified for

The above al ternatives are not
Type 11
m nor touch up and repair of

i ntended to be
coating shoul d be

previously painted surfaces that are in generally

good condition. Type

coating should be used to

prepare previously painted surfaces that are in poor

condi tion or steel that

has never
See Note to Paragraph titled "System No. 1"

been pai nt ed.
above.

R R R I R R I R R R I R R I R R I R I R R I R R R R I R R I R O O

bl ast cl eaning

V- 766E (doubl e
spray coat)

V- 766E (doubl e
spray coat)

V- 102E (doubl e
spray coat)

SYSTEM NO. 3
Itenms or surfaces to be coated: [ 1]
SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT
PREPARATI ON
Wi te netal White Vinyl Gray Vinyl Al um num Vi nyl | Al um num Vi nyl

V- 102E (doubl e
spray coat)
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SYSTEM NO. 3-A-Z

Itens or surfaces to be coated:

]

SURFACE 1st COAT 2nd COAT 3rd COAT 4t h COAT
PREPARATI ON
Wi te netal Vinyl zinc-rich |[Wiite Vinyl Al umi num Vi nyl | Al um num Vi nyl

bl ast cl eaning

VZ- 108D (doubl e
spray coat)

V- 766E (doubl e
spray coat)

V- 102E (doubl e
spray coat)

V- 102E (doubl e
spray coat)

SYSTEM NO. 4
Itenms or surfaces to be coated: [ 1]
SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT 5t h COAT
PREPARATI ON
Wi te netal Wiite Vinyl Gray Vinyl White Vinyl Gray Vinyl Gray Vinyl
bl ast V- 766E V- 766E V- 766E V- 766E V- 766E (doubl e
cl eani ng (doubl e (doubl e (doubl e (doubl e spray coat)

spray coat) spray coat) spray coat) spray coat)

SYSTEM NO. 5-A-Z

Itens or surfa

ces to be coated:

G

SURFACE 1st COAT 2nd COAT 3rd COAT 4t h COAT
PREPARATI ON
Wi te netal Vinyl zinc-rich |[Wiite Vinyl Bl ack Vi nyl Bl ack Vinyl V-103C

bl ast cl eaning

VZ- 108D (doubl e
spray coat)

V- 766E (doubl e
spray coat)

V-103C (doubl e
spray coat)

(doubl e spray coat)
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SYSTEM NO. 5-C-Z

Itens or surfaces to be coated:

]

SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT
PREPARATI ON
Wi te netal Vinyl zinc-rich |Dark Red Oxide Li ght Red Dar k Red Oxide
bl ast cleaning |VZ-108D (double |Vinyl V-106D Oxi de Vinyl Vi nyl V-106D
spray coat) (doubl e spray V-106D (doubl e |(double spray coat)
coat) spray coat)

SYSTEM NO. 5-D

bl ast cl eaning

VZ- 108D (doubl e
spray coat)

V- 766E (doubl e
spray coat)

V- 766E (doubl e

spray coat)

Itenms or surfaces to be coated: [ 1]
SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT 5t h COAT
PREPARATI ON
Wi te netal Dar k Red Li ght Red Dar k Red Li ght Red Dar k Red oxi de
bl ast oxi de Vinyl oxi de Vinyl oxi de Vinyl oxi de Vi nyl Vi nyl V-106D
cl eani ng V- 106D V- 106D V- 106D V- 106D (doubl e spray

(doubl e (doubl e (doubl e (doubl e coat)

spray coat) spray coat) spray coat) spray coat)
)

SYSTEM NO. 5-E-Z

Itenms or surfaces to be coated: [ 1]
SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT
PREPARATI ON
Wi te netal Vinyl zinc-rich |Gay Vinyl White Vinyl Gray Vinyl V-766E

(doubl e spray coat)
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SYSTEM NO. 6

Itens or surfaces to be coated:

G

SURFACE PREPARATI ON

1st COAT

2nd COAT

3rd COAT

Wi te netal bl ast
cl eani ng

Coal tar epoxy
C- 200A (bl ack)

Coal tar epoxy
C- 200A (bl ack)

Coal tar epoxy

C- 200A (bl ack) (if
needed to attain
requi red thickness)

SYSTEM NO.  6-A-Z

Itens or surfaces to be coated:

[

SURFACE PREPARATI ON

1st & 2nd COAT

3rd COAT

4t h COAT

Wi te netal bl ast
cl eani ng

M L- DTL- 24441/ 19C

Coal tar epoxy
C- 200A (bl ack)

Coal tar epoxy
C- 200A (bl ack)

SYSTEM NO. 7

Itens or surfaces to be coated:

[

SURFACE PREPARATI ON

1st COAT

2nd COAT

3rd COAT

Alternate 1: Power
tool or brush-off
bl ast cl eaning

SSPC Pai nt 33

SSPC Pai nt 33

SSPC Pai nt 33

Alternate 2
Conmerci al bl ast
cl eani ng

SSPC Pai nt 33

SSPC Pai nt 33

SSPC Pai nt 33

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE:

R R R I R I R I R I R R R R R R I R R R R R R I R I R O O

ABOVE ALTERNATES ARE NOT | NTENDED TO BE
CONTRACTOR S OPTI ONS.
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SYSTEM NO. 8

Itens or surfaces to be
coat ed:

[

SURFACE PREPARATI ON

1st COAT

2nd COAT

Wiite netal blast cleaning

Pai nt (for wet surfaces)
CI D A-A-3130

Addi ti onal coats as
recommended by the
manuf act urer

SYSTEM NO. 10

Itens or surfaces to be
coat ed:

[

SURFACE PREPARATI ON

1st COAT

2nd COAT

Wiite netal blast cleaning

SSPC Paint 20 Type I-B or
I-C

SSPC Paint 20 Type I-B or
I-C

SYSTEM NO. 12

Itens or surfaces to be
coat ed:

[

SURFACE PREPARATI ON

1st COAT

2nd COAT

Refer to paragraph SYSTEM
NO. 12

SSPC Paint 20 Type |

SSPC Paint 20 Type |

SYSTEM NO. 17

Itens or surfaces to be coated

[

SURFACE PREPARATI ON

1st COAT

2nd COAT

3rd COAT

As specified for MPlI 50

each type of surface

MPl 52] [ WP

[MPI 114] [MPI 54] [VPI

114][MPI 54] [
MPl 52][MPl 53]
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SYSTEM NO. 18

Itens or surfaces to be coated: [ 1]
SURFACE PREPARATI ON 1st COAT 2nd COAT 3rd COAT
As specified for [MPI 46] [ MPI 50] [MPI 48] [MPI 47]] [MPI 48] [MPI 47]]
each type of surface MPlI 51] [ MPI 49] MPlI 51][ MPI 49]
SYSTEM NO. 21
Itenms or surfaces to be [ 1]
coat ed:
SURFACE PREPARATI ON 1st & 2nd COAT 3rd COAT
As specified for each type M L- DTL- 24441, Sheet as needed to obtain
of surface [ 1, Clor No. [____1] speci fied thickness

SYSTEM NO. 21-A-Z

Itens or

surfaces to be coated

G

SURFACE PREPARATI ON

1st & 2nd COAT

3rd & 4th COAT

As specified for
each type of surface

M L- DTL- 24441/ 19C

M L- DTL- 24441,
[ ], Color
[ 1]

5t h COAT
Sheet |as needed to obtain
No. speci fied thickness

SYSTEM NO. 22

Itens or

surfaces to be coated

]

SURFACE PREPARATI ON

COATI NG SYSTEM

As specified by manu

facturer

WPl 212
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SYSTEM NO. 23-A-Z

Itens or

surfaces to be coated

[

SURFACE PREPARATI ON

1st COAT

2nd COAT

3rd COAT

VWi te netal blast SSPC Paint 40 Type I1|SSPC Paint 41 SSPC Pai nt 38 Finish

cl eani ng color: [__ 1]
SYSTEM NO. 23-B-Z

Itenms or surfaces to be coated: [ 1]

SURFACE PREPARATI ON

1st COAT

2nd COAT

3rd COAT

VWiite netal blast SSPC Paint 40 Type I1|SSPC Paint 41 with SSPC Paint 41 with

cl eani ng coal tar pitch coal tar pitch
SYSTEM NO. 23-CZ

Itenms or surfaces to be coated: [ 1]

SURFACE PREPARATI ON |1st COAT 2nd COAT 3rd COAT

Conmer ci al bl ast SSPC Paint 40 Type |1 |M L-PRF-85285 Type M L- PRF- 85285 Type
cl eani ng I'V Finish color: I'V Finish col or
[ ] [ ] as necessary
for conplete hiding
SYSTEM NO. 23-D Alternate 1
Itenms or surfaces to be coated: [ 1]

SURFACE PREPARATI ON

1st COAT

2nd COAT

3rd COAT

Power tool clean and

power wash

SSPC Pai nt 41

SSPC Pai nt 41 Finish
color: [___ ]

SSPC Pai nt 41 Finish
color: [__ 1]
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SYSTEM NO. 23-D Alternate 2

Itens or surfaces to be coated: [ 1]

SURFACE PREPARATI ON |1st COAT 2nd COAT 3rd COAT

Power tool clean SSPC Pai nt 41 SSPC Paint 41 Finish |SSPC Paint 41 Finish
color: [___ ] color: [___ ]

SYSTEM NO. 23-D Alternate 3

Itenms or surfaces to be coated: [ 1]

SURFACE PREPARATI ON |1st COAT 2nd COAT 3rd COAT

SSPC SP 16 SSPC Paint 41 SSPC Paint 41 Finish |[SSPC Paint 41 Finish
color: [__ ] color: [___ ]

SYSTEM NO. 23-E

Items or surfaces to be [ 1]

coat ed:

SURFACE PREPARATI ON 1st COAT 2nd COAT

Alternate 1: Power t ool

cl ean

SSPC Paint 41

SSPC Paint 41 Finish color:
[ 1]

Alternate 2: Brush-off clean

SSPC Paint 41

SSPC Pai nt 41 Finish color:
[ 1]

SYSTEM NO. 23-F-Z

Itens or

surfaces to be coated:

G

SURFACE PREPARATI ON

1st COAT

2nd COAT

3rd COAT

Conmerci al bl ast

cl eani ng

Type |1

SSPC Pai nt 40

Al um num

SSPC Paint 41 with

SSPC Paint 41 with
Al um num

End of Section --
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