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SECTI ON 09 97 13. 25

MAI NTENANCE, REPAI R, AND COATI NG OF TALL ANTENNA TOWERS
05/11

NOTE: This gui de specification covers the
requi renents for coating of new, and repairs to
exi sting, steel towers.

Adhere to UFC 1-300-02 Unified Facilities Guide
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
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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NOTE: Due to the conplexity of coating design for
mai nt enance coating, this docurment is nore of a
conpendi um of "potential" requirenents rather than a
gui de specification, and it should be edited for use
only by personnel that are conmpetent in coating
design. For nmmintenance coating design, there is
significant information that nust be coll ected,
tested, and evaluated to provide a satisfactory
design. The scope of this information, particularly
a coating condition survey (CCS), is discussed
herein. Work covered by this specification includes
repl acenent of structural nenbers, coating/recoating
of tower structure and minor electrical work.
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NOTE: New towers shoul d be coated using one of the
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followi ng systens in priority order

Fi rst choice

Primer - Hot dip galvanizing
Internediate - M L-DTL-24441/29
Topcoat - M L-PRF-85285 Type |

Second choi ce

Surface Preparation - SSPC SP-5

Primer - Spray netalizing (shop applied)
Seal er - M L-DTL-24441/29 (thinned 50 percent)
Internediate - M L-DTL-24441/29

Topcoat - M L-PRF-85285 Type |

Third choice

Surface Preparation - SSPC SP 5

Priner - DOD PRF-24648 Type |1, Class 1, Conp B
I norgani ¢ zinc (shop applied)

Internediate - M L-DTL-24441/29

Topcoat - M L-PRF-85285 Type |

New towers shoul d be shop-coated in a shop that has
SSPC QP 3 Certification, shipped to site, erected,
and touched- up.

*% *% *% *% *% *% *% *% *% *% *%%
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NOTE: The fact that npbst high antenna towers were
ei ther gal vani zed or treated with a hi gh-perfornmance
zinc prinmer requires considerable attention to the
design to ensure that only the required work is
scoped, and that the specified work does not damage
sound zinc (gal vani zing or other zinc prinmers)
surfaces. Wile the coatings continue to age and
degrade, the gal vani zed surfaces are generally found
to be in good condition. A properly executed
coating condition survey (CCS) will provide details
of the condition of the entire coating system

*%*

*
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NOTE: For purposes of this specification, the term
"mai nt enance coating" refers to naintenance
overcoating as opposed to conpl ete renoval of
coatings and recoating. For maintenance coating
designs, or to determine if maintenance overcoating
is appropriate, a coating condition survey (CCS)
shoul d be acconplished. The CCS should be
acconpl i shed by personnel from a busi ness that
routinely perforns coating eval uations, and the

i ndi vi dual investigator should be Certified by SSPC
as a Protective Coatings Specialist. The CCS should
be sufficiently detailed to provide all technica

i nfornmati on about the coatings, and structures to be
coated, required to properly design the project. At
a mnimm the CCS should provide a detailed report
of:

1. Existing coating conditions, including condition
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of coating film and the existence of potentially
hazar dous substances that nay inpact coating
managenment (i.e. lead, cadnmium chromunj;

2. Analysis of remmining coating life, suitability
of overcoating, and technical requirenents for
overcoating;

3. Technical recomendations for the nobst cost

ef fecti ve managenent of existing coating systens,
i ncludi ng any hazardous naterials present in paint
film and

4. Any other information of interest to the coating
system managenent that should be identifiable by an
i ndi vidual trained and experienced in the field of
coating analysis, coating failure analysis, and
coating design.

The scope of the CCS should be tailored to the
specific project, and it should be recogni zed that
while multiple coating failures or deficiencies my
ook simlar to the untrained eye, the risks of
generalizing to save eval uation costs are
potentially very high. The cost of |arge-scale
failure of the overcoating, and conplete replacenent
of the coating system is far nore than the cost of
a CCs for all but the smallest projects.

The risks of overcoating can usually be avoi ded by
designing project to renove all existing coatings to
bare netal, then providing appropriate surface
preparati on and coating application. However, the
extra costs of the coating renoval, especially if
contai ni ng hazardous nmaterial, along with the cost
of surface preparation to SSPC SP 10 Abrasive Bl ast
to Near-White Metal, may be exorbitant conpared to
the costs of naintenance overcoating where the

exi sting coating systemis in fair-to-good condition

Addi tionally, NAVFAC Design Policy Letter

DPL- 09B- 0001, Lead-contai ning Paint on
Non-residential Structures of 26 Mar 92 provides
gui dance for managi ng paints containing | ead and
ot her hazardous materials in place. The fact that
| ead was highly used as a prinmer is indicative of
its value to the corrosion control industry.
Prenmature renoval of sound | ead priner is not
considered to be a good managenent practice.

Activities should consider an annual CCS to survey
all structures to be authorized for design in the
com ng year. \When acconplished for nultiple
projects, the per-structure cost will decrease. By
acconplishing this survey prior to design, the basis
for design is fully identified.

The CCS can al so be a very useful tool when used to
screen structures for nmai ntenance painting
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requirenents. A CCS can be scoped to provide a
general inspection of nmany structures to screen for
near-term overcoating or recoating requirenents,

and subsequent investigation can be nmade to provide
appropriate details for project planning and design

It should be pointed out that the aesthetic features
of a coating do not define the coating condition
they only describe how the coating | ooks. Many
coating systenms have been replaced when only the
topcoat is in need of "refurbishnent." Likew se,
many structures such as water tanks and fuel tanks
have had conpl ete coating replacenent when only the
roof coating needed replacement. A CCS can identify
t he weak components as well as the satisfactory
conponents, and propose solutions to make maxi num
use of existing resources.

The Society for Protective Coatings (fornerly Stee
Structures Painting Council) (SSPC), has published a
Technol ogy Update titled SSPC TU 3 Mai nt enance
Overcoating. This docunent shoul d be used as a
gui de for scoping the CCS, for acconplishing the
CCs, and for designing the coating work.

*% *% *% *% *% *% *% *% *%%
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NOTE: TO DOMLOAD UFGS GRAPHI CS

Go to http://lwww.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

*% *% *% *% *% * *%%

PART 1 GENERAL

1.1 REFERENCES

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
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) 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 ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

SECTION 09 97 13.25 Page 7



basi ¢ designation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 303 (2016) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

Al SC 325 (2017) Steel Construction Manual

Al SC 326 (2009) Detailing for Steel Construction

Al SC 360 (2016) Specification for Structural Steel
Buildings

AMERI CAN VELDI NG SOCI ETY ( AWG)

AWS D1. 1/D1. 1M (2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Steel

AWS D1. 2/ D1. 2M (2014) Structural Welding Code - Al unmi num
ASTM | NTERNATI ONAL ( ASTM
ASTM A123/ A123M (2017) Standard Specification for Zinc

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A320/ A320M (2017b) Standard Specification for

Al'l oy-Steel and Stainless Steel Bolting
for Low Tenperature Service

ASTM A325 (2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M ninmum Tensile Strength

ASTM A36/ A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A500/ A500M (2018) Standard Specification for
Col d- For mred Wl ded and Seanl ess Car bon
Steel Structural Tubing in Rounds and
Shapes

ASTM A563 (2015) Standard Specification for Carbon
and Al loy Steel Nuts

ASTM A666 (2015) Standard Specification for Anneal ed
or Col d-Worked Austenitic Stainless Steel
Sheet, Strip, Plate and Flat Bar

ASTM A780/ A780M (2009; R 2015) Standard Practice for
Repair of Danmaged and Uncoated Areas of
Hot - Di p Gal vani zed Coati ngs

ASTM B209 (2014) Standard Specification for Al um num
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B231/ B231M

B308/ B308M

D1200

D1640/ D1640M

D3335

D3718

D3925

D4285

D4417

F1077

F436

F467

F468

F593

F594

F959/ F959M

and Al um num Al | oy Sheet and Pl ate

(2012) Standard Specification for
Concentric-Lay- Stranded Al umi num 1350
Conductors

(2010) Standard Specification for
Al urmi num Al l oy 6061-T6 Standard Structural
Profiles

(2010; R 2014) Viscosity by Ford Viscosity
Cup

(2014) Standard Test Methods for Drying,
Curing, or Film Formation of Organic
Coatings

(1985a; R 2014) Low Concentrations of
Lead, Cadmium and Cobalt in Paint by
At oni ¢ Absorption Spectroscopy

(1985a; R 2015) Low Concentrations of
Chromiumin Paint by Atom c Absorption
Spectroscopy

(2002; R 2015) Sanpling Liquid Paints and
Rel at ed Pi gnented Coati ngs

(1983; R 2012) Indicating Gl or Water in
Conpressed Air

(2014) Field Measurenent of Surface
Profile of Blast Cl eaned Steel

(2005) Selection of Committee F-16
Fast ener Specifications

(2011) Hardened Steel Washers

(2013; E 2014; E 2014) Standard
Specification for Nonferrous Nuts for
General Use

(2016) Standard Specification for
Nonferrous Bolts, Hex Cap Screws, and
Studs for General Use

(2017) Standard Specification for
Stainless Steel Bolts, Hex Cap Screws, and
Studs

(2009; E 2015) Standard Specification for
Stainless Steel Nuts

(2017a) Standard Specification for
Conpr essi bl e-Washer - Type Direct Tension
Indicators for Use with Structural
Fasteners, Inch and Metric Series
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NACE | NTERNATI ONAL ( NACE)

NACE SP0288 (2011) Inspection of Linings on Steel and
Concr et e Equi pnent
RESEARCH COUNCI L ON STRUCTURAL CONNECTI ONS ( RCSC)
RCSC S348 (2014; Errata 2015) RCSC Specification for
Structural Joints Using Hi gh-strength Bolts
SCCl ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC 7/ NACE No. 4 (2007; E 2004) Brush-Of Blast C eaning
SSPC AB 2 (2015; E 2016) Ceanliness of Recycled
Ferrous Metallic Abrasive
SSPC AB 3 (2003; E 2004) Ferrous Metallic Abrasive
SSPC Cui de 12 (1998; E 2004) Cuide for Illum nation of
I ndustrial Painting Projects
SSPC PA 1 (2016) Shop, Field, and Mai ntenance
Coating of Metals
SSPC PA 2 (2015; E 2017) Procedure for Determning
Conformance to Dry Coating Thi ckness
Requirements
SSPC QP 1 (2012; E 2012) Standard Procedure for
Eval uating Painting Contractors (Field
Application to Conplex Industrial
Structures)
SSPC QP 3 (2010) Standard Procedure for Eval uating
Qualifications of Shop Painting Applicators
SSPC SP 1 (2015) Sol vent C eaning
SSPC SP 10/ NACE No. 2 (2007) Near-VWite Bl ast C eaning
SSPC SP COM (2016; E 2017) Surface Preparation
Commentary for Steel and Concrete
Substrates
SSPC VIS 1 (2002; E 2004) Cuide and Reference
Phot ogr aphs for Steel Surfaces Prepared by
Dry Abrasive Blast C eaning
U. S. DEPARTMENT OF DEFENSE ( DOD)
MIL-A-22262 (1993; Rev B; Am 2 1996) Abrasive Blasting
Media Ship Hull Blast Ceaning
MIL-DTL-24441 (2009; Rev D) Paint, Epoxy-Polyan de,
CGeneral Specification for
MIL-DTL-24441/19 (2009; Rev C) Paint, Epoxy-Polyan de, Zinc

Priner, Fornula 159, Type Il
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MIL-DTL-24441/31 (2009; Rev B) Paint, Epoxy-Polyanide,
White, Formula 152, Type |V

MIL-PRF-85285 (2012; Rev E; Notice 1 2016) Coati ng:
Pol yur et hane Aircraft and Support Equi pnent

U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)
EPA 530/ F-93/ 004 (1993; Rev O Updates I, IIl, IIA 1I1B, and
I11) Test Methods for Evaluating Solid
Waste (Vol 1A [IB, IC and Il) (SW846)
U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED-STD-595 (Rev C, Notice 1) Colors Used in
Gover nment Procur enent

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

29 CFR 1910. 1000 Ai r Contani nants

29 CFR 1910. 1018 I norganic Arsenic

29 CFR 1910. 134 Respiratory Protection

29 CFR 1926. 1127 Cadmium

29 CFR 1926. 59 Hazard Communi cati on

29 CFR 1926. 62 Lead

40 CFR 260 Hazar dous Waste Managenment System  Ceneral

40 CFR 261 Identification and Listing of Hazardous
Waste

40 CFR 262 St andards Applicable to Generators of

Hazar dous Waste

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

40 CFR 264 Standards for Omners and Operators of
Hazar dous Waste Treatnent, Storage, and
Di sposal Facilities

40 CFR 265 Interim Status Standards for Omers and
Qperators of Hazardous Waste Treat nent,
Storage, and Disposal Facilities

40 CFR 266 Standards for the Managerment of Specific
Hazar dous Wastes and Specific Types of
Hazar dous Waste Managenent Facilities

40 CFR 268 Land Di sposal Restrictions

SECTI ON 09 97 13.25 Page 11



1.2 MODI FI CATI ONS TO REFERENCES
In Al SC 325, Al SC 360, Al SC 303, and RCSC S348, except as nodified in this
section, shall be considered a part of AISC 325 and is referred to in this
section as Al SC 325.

1.3 DESCRI PTI ON OF WORK

[ Provide a brief description of the work to be covered by this specification.

11.4 SUBMITTALS

NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a "G' to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance with Section 01 33 29
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SUSTAI NABI LI TY REPORTING. Subnmit the followi ng in accordance with Section

01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Steel Fabrication; ¢, [ 1]
Stainless Steel Fabrication; ¢, [___ 1]
Al umi num Fabrication; ¢, [___ 11

SD- 03 Product Data
Exothermic Weld Kits; ¢, [___ 1]
Load I ndicator Washers; C[, [___ 1]
SD- 05 Design Data
Cont ai nnent System C[, [___ 1]

SD-06 Test Reports

Non-netal lic Abrasive Media; ¢, [ 1]
Coatings; C, [ 11
Bolts, Nuts, and Washers; ([, | 11

Supply the certified manufacturer's mll reports which clearly
show t he applicabl e ASTM nechani cal and chem cal requirenents
together with the actual test results for the supplied fasteners.

Metal lic Abrasive Media; ¢, [__ 1]

Dai ly inspection checklist; ¢, [___ 1]
Coating Sanple Testing, ¢, [____ 11

Recycled Metallic Abrasive Media; ¢, [__ 1]

SD-07 Certificates

Coating System C[, [___ 1]

Abrasive Media; C[, [___ 1]

Coating System Conpatibility; ¢, [ 1]

Galvanizing; ¢, [____ 1]

Bolts, Nuts, and Washers; ¢, [___ 11

Vork plan; ¢, [____ 1]

Qualifications of Certified Industrial Hygienist (CIH); (,
L1

Qualifications of Testing Laboratory for Coatings; G, [___ 1]
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Qualifications of Testing Laboratory for Abrasive Media; (),

L1

Qualifications of Coating Contractors; G, [___ 1]
[ Qualifications of Painting Shop; C[, [____ 1]
] SD- 08 Manufacturer's Instructions

Coating system ¢, [ 1]

SD- 11 d oseout Subnittals
Di sposal of used abrasive; ¢, | 1]
1.5 SAFETY

The Contractor shall submit an Accident Prevention Plan as per Section
01 35 26 GOVERNVENTAL SAFETY REQUI REMENTS.

1.6 DELI VERY, STORAGE AND HANDLI NG

1.6.1 Coating Materials
Ship, store and handle materials in accordance with SSPC PA 1. Mintain
tenperature in storage spaces between 5 and 24 degrees C 40 and 75 degrees F.
Mai ntain anbient air tenperature nore than 3 degrees C 5 degrees F above
the dewpoint at all tinmes. During mxing of polyurethane materials,
mai ntain relative humdity bel ow 90 percent.

1.6.2 Structural and M scel | aneous Material s
Handl e, store, and protect materials in accordance with the nanufacturer's
recomendati ons. Repl ace danaged itens with newitens, or repair as
approved by the Contracting Oficer.

[1.7 EXI STI NG TONER CONDI Tl ONS

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Include and reference Section 02 83 00 LEAD
REMEDI ATION i f any of the existing | ead paint system
is to be renpved. Include and reference Section

02 83 00 LEAD REMEDI ATION i f any structural elenents
are replaced which are painted with a | ead based
coating system

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Include detailed information, fromthe CCS, on the condition of the tower
i ncluding type of paint system percentage of deterioration of the paint
and structure, any hazardous contents of the paint such as Lead or
Chromate, and any other pertinent information about exiting conditions.

11.8 COATI NG HAZARDS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: This specification section is based on
assunption that section 01 35 26 GOVERNMENTAL SAFETY
REQUI REMENTS wi | | be included in project, otherw se,
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1

requirenents for preparation and submttal of a
safety plan, respiratory protection plan, etc. mnust
be included in this specification section.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

NOTE: Include OSHA 29 CFR 1910.1018 for arsenic
exposure and OSHA 29 CFR 1926.62 for |ead exposure,
and 29 CFR 1926. 1127 for cadni um exposure.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Ensure that enployees are trained in all aspects of the safety plan

Speci fied coatings may have potential health hazards if ingested or

i nproperly handl ed. The coatings manufacturer's witten safety precautions
shall be followed throughout the mixing, application, and curing of the
coatings. During tank cleaning, cleanup, surface preparation, and paint
appl i cation phases, ensure that enpl oyees are adequately protected from
toxi ¢ and hazardous chem cal agents whi ch exceed the concentrations in OSHA
29 CFR 1910.1000[, OSHA 29 CFR 1910.1018, 29 CFR 1926.1127 and OSHA

29 CFR 1926.62]. Conply with respiratory protection requirenments in OSHA
29 CFR 1910.134. Obtain the services of a certified industrial hygienist to
revi ew and approve the operations as to correctness of work procedures and
personal protective equipnent.

.9 JOB SI TE REFERENCES

Make available to the Contracting O ficer at |east one copy each of

ASTM D3925, ASTM D4285, ASTM D4417, NACE SP0288, SSPC SP CQv, SSPC SP 1],
SSPC 7/ NACE No. 4][, SSPC SP 10/ NACE No. 2], SSPC PA 1, SSPC PA 2,

SSPC CQuide 12, [SSPC AB 2, ] and SSPC VIS 1 at the job site.

10 PRE- APPLI CATI ON MEETI NG

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

As an alternative to a Pre-Application Meeting
(PAM, a Pre-Application Test Period (PATP) nmay be
specified. Either one will have sone positive effect
on the project by getting the appropriate people
together. A PATP is a neeting, with the added
benefit of sone actual onsite eval uation of
processes and procedures. This activity should be
schedul ed just prior to coating work begi nni ng but
after all submttals are approved. In either case,
the work plan and safety plan should be fully

di scussed. The Coating Manufacturer's
representative may be included for a |l arge or
conpl i cated project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Prior to any surface preparation or coating operations, Contractor
representatives, including at a mninum project superintendent and QC
manager, paint foreman, Contracting O ficer representatives, coating

i nspector[, and coating systens nanufacturer's representative] shall have a
pre-application tank coating preparatory neeting. This neeting shall be in
addition to the pre-construction conference. Specific itens to be
addressed shall include: the work plan, the safety plan, inspection
standards, inspector qualifications and tools, test procedures,
environmental control system safety plan, and test logs. Notify the
Contracting O ficer 10 days prior to neeting.
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.11 QUALITY ASSURANCE
L1101 Drawi ngs: [Steel,] [Stainless Steel,] [A um nun] Fabrication

Subnmit fabrication drawi ngs for approval prior to fabrication. Prepare in
accordance with Al SC 326 and Al SC 325. Drawi ngs shall not be reproductions
of contract drawings. |Include conplete information for the fabrication and
erection of the structure's conponents, including the |ocation, type, and
size of bolts, welds, nenber sizes and | engths, connection details, blocks,
copes, and cuts. Use AWS standard wel di ng synbol s.

.11.2 Desi gn Data: Coating System

Submit manufacturer's printed instructions including detailed m xing and
appl i cation procedures, nunber and types of coats required, mnininumand
maxi mum appl i cati on tenperatures, and curing procedures. |Include Safety
Data Sheets (SDS) for materials to be used at the job site in accordance
with 29 CFR 1926. 59.

.11.3 Certificates
.11.3.1 Wor k Pl an

A specific witten plan describing in detail all phases of [structura
repair, ][electrical repair, ][and Jcoating operations. For coating work,
address work sequencing, surface preparation, coating application, recoat
and cure time projections, as well as how each step will be controll ed,
tested, and eval uated. Address safety neasures, work scheduling around
weat her, and record keepi ng.

.11.3.2 Qualifications of Certified Industrial Hygienist (ClH)

Subnit nanme, address, tel ephone nunmber, FAX nunber, and e-nmil address of
the i ndependent third party CIH  Submt docunentation that hygienist is
certified by the Anerican Board of Industrial Hygi ene in conprehensive
practice, including certification nunber and date of
certification/recertification. Provide evidence of experience with hazards
involved in industrial coating application work.

.11.3.3 Qualifications of Testing Laboratory for Coatings

Subnmit nane, address, tel ephone nunber, FAX nunber, and e-nmil address of
the i ndependent third party |laboratory selected to performtesting of the
coating sanmples for conpliance with specification requirements. Submt
docunentation that |aboratory is regularly engaged in testing of paint
sanmpl es for conformance with specifications, and that persons performng
anal yses are qualified

.11.3.4 Qualifications of Testing Laboratory for Abrasive Media

Subnit nanme, address, tel ephone nunmber, FAX nunber, and e-nmil address of
the i ndependent third party |aboratory selected to performthe testing of
the abrasive nedia sanples for conpliance with specification requirenents.
Subnmit docunentation that | aboratory has experience in testing sanples of
abrasi ve nmedia for conformance with specifications, and that persons
perform ng anal yses are qualified.
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1.11.3.5 Qualifications of Coating Contractors
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NOTE: For projects in continental US, Hawaii,

Al aska, and Puerto Rico, require SSPC
Certification. Use in other |ocations where
qualified US contractor is desired. |If project

i nvol ves renoval of paint containing hazardous
materials, add requirenment for SSPC QP-2
certification in appropriate section of
specification, generally where the hazardous paint
renoval is specified

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Solicitations requiring SSPC Certification
shoul d point out the existence and |ocation of the
certification requirenent. SSPC Certification is a
special responsibility requirenent pursuant to FAR
9. 104-2 Special Standards. This is anal ogous to
requiring bidders to have a specified | evel of
experience or expertise and GAO has sustai ned these
types of special requirenents.

*% *% *% *% *% *% *% *% *% *% *%%

[ AIl contractors and subcontractors that perform surface preparation or
coating application shall be certified by the Society for Protective
Coatings (formerly Steel Structures Painting Council) (SSPC) to the
requirenents of SSPC QP 1 prior to contract award, and shall renmain
certified while acconplishing any surface preparation or coating
application. The painting contractors and pai nting subcontractors nust
remain so certified for the duration of the project. |If a contractor's or
subcontractor's certification expires, the firmwll not be allowed to
performany work until the certification is reissued. Requests for
extension of time for any delay to the conpletion of the project due to an
inactive certification will not be considered, and |iqui dated damages wil |
apply. Notify the Contracting O ficer of any change in contractor
certification status.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: When using the contractor qualification
clause rather than the SSPC Certification
requirenent, edit to require appropriate experience.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

[ Submit the name, address, telephone nunber, FAX nunber, and e-mmil address
of the agency that will be performng all surface preparation and coating
application. Subnit evidence that key personnel have successfully
performed surface preparation and application of coatings on[ industrial
steel structures][__ ] on a mininumof three separate projects within the
past three years. List information by individual and include the follow ng:

a. Nanme of individual and proposed position for this work.
b. Information about each previous assignnent including:
Position or responsibility

Enpl oyer (if other than the Contractor)
Name of facility owner
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Mai | i ng address, tel ephone nunber, and telex nunber (if non-US) of
facility owner

Name of individual in facility owner's organization who can be
contacted as a reference

Location, size and description of structure

Dates work was carried out

Description of work carried out on structure

]1.11.3.6 Qualifications of Painting Shop

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For construction of new tower or where shop
fabrication of significant conponents is feasible,
consi der requirement for SSPC QP3 Certification
(encl osed shop) for shop perforning coating
preparation and application. Include appropriate
NACE i nspection of all coating work in shop

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[ SSPC QP 3 (encl osed shop)
]1.11.3.7  Abrasive Mdia

Certify conformance to contract requirenents and provide copies of test
results required by MIL-A-22262 or SSPC AB 3 for material chosen

1.11.3.8 Coating System Conpatibility

Provide certification fromeach manufacturer of conponents of the coating
system epoxy priner, epoxy internediate, and pol yurethane topcoat, that
the supplied coating material is suitable for use in the specified coating
system Each nmanufacturer shall identify the specific products, including
manuf acturer's nanme, which their product nmay be used with. The
certification shall provide the name of the manufacturer that will provide
techni cal support for the entire system \Wen all coating naterials are
manuf act ured by one manufacturer, this certification is not required.

1.11. 4 Test Reports
1.11. 4.1 Non-netal | ic Abrasive Mdia

Subnmit test results fromindependent |aboratory of representative sanple of
abrasive nedia. Sanple nust have been tested within the last three years.
Submit results as required in article entitled "QUALIFI CATI ON | NSPECTI ON'
of MIL-A-22262 , and as revised by article entitled "ABRASI VE MEDI A"

herein. Note that requirenment for "QUALIFI CATION I NSPECTION' is a
pre-qualification requirenent, and involves the sane testing required for
listing in the Qualified Products List of the respective material. See
appropriate Mlitary Specification for specific test requirenents.

1.11.4.2 Coatings

Subnmit test results fromindependent |aboratory of representative sanples
of each coating material. Sanples nust have been tested within the |ast
three years. Submit results for epoxy materials as required in article
entitled "QUALI FI CATI ON | NSPECTI ON' of MIL-DTL-24441 , and as revised by
article entitled "COATI NG SYSTEM' herein. Subnit results for polyurethane
materials as required in article entitled "QUALIFI CATI ON | NSPECTI ON' of
MIL-PRF-85285 , and as revised by article entitled "COATI NG SYSTEM' herei n.
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Note that requirenent for "QUALIFI CATION I NSPECTION' is a pre-qualification
requi renent, and involves the same testing required for listing in the
Qualified Products List of the respective nmaterial. See appropriate
Mlitary Specification for specific test requirenents.

1.11.4.3 Metal lic Abrasive Media

Submit test results fromindependent |aboratory testing of sanple of each
batch delivered to job site.

1.11.4. 4 Dai ly I nspection Checkli st
Subnmit one copy of daily inspection checklist, conpleted each day when
performng work under this section, to the Contracting Oficer. Submt
within 24 hours of date recorded on the checkli st.

1.11.4.5 Recycl ed Metallic Abrasive Media
Subnmit test results fromindependent |aboratory of daily and weekly Quality
Control testing required by SSPC AB 2, as nodified in article entitled
"ABRASI VE MEDI A. "

PART 2 PRODUCTS

2.1 STEEL
New steel shall be gal vani zed.

2.1.1 Structural and M scel | aneous St eel
ASTM A36/ A36N, hot dip gal vani zed.

2.1.2 St eel Tubing and Pi pe
ASTM A500/ A500V, Grade B, hot dip gal vani zed.

2.2 STAI NLESS STEEL
ASTM A666, Type 316, Stainless steel shall not be gal vani zed.

2.2.1 Band d anps
ASTM A666, Type 316.

2.3 ALUMINUM

2.3.1 Pl at es and Shapes
ASTM B209, Type 6061-T6; ASTM B308/B308M

[2.3.2 Stranded Conduct or

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include this paragraph for leg riser cables
for VLF and LF transni ssion towers.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

ASTM B231/B231N, Class A 19 wire, 5/8 inch dianmeter strand (leg riser
cables).
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12.4 BOLTS, NUTS, AND WASHERS
Provide the follow ng unless indicated otherwi se.
2.4.1 Structural Steel

2.4.1.1 Bolts
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NOTE: Do not gal vanize ASTM A490M ASTM A490 bol ts.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

ASTM A325, Type 1, hot dip gal vanized. Bolts shall have a maxi num Rockwel |
hardness of 32. The bolt heads and the nuts of the supplied fasteners nust
be marked with the manufacturer's identification mark, the strength, grade
and type specified by ASTM specificati ons.

2.4.1.2 Nuts
[ Provi de gal vani zed ASTM A563 nuts, Grade and Style as specified in the
appl i cabl e ASTM st andard. ][ Provi de ASTM A563, hot dip gal vanized nuts with
a locking pin set inthe nut. The locking pin shall slide along the bolt
threads, and by reversing the direction of the |locking pin, the nut shall

be renpbved w thout damaging the nut or bolt. Provide noncorrosive |ocking
pins.]

2.4.1.3 Washers
ASTM F436, hot dip gal vani zed steel .

[2.4.1.4 Load I ndi cator Washers

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Include this paragraph when needed to ensure
that AISC (American Institute of Steel Construction)
required bolt pretension |oad.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

ASTM F959/ F959N, hot dip gal vani zed steel.
12.4.2 St ai nl ess Steel
2.4.2.1 Bolts
ASTM F593, type 304
2.4.2.2 Nuts
ASTM F594, type 304
2.4.2.3 Washers

ASTM A320/ A320N, except provide type 304
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.4.3 Aluminum

.4.3.1 Bolts

ASTM F468

.4.38.2 Nuts

ASTM F467

.4.3.3 Washers

ASTM F1077

.5 GALVANIZING

ASTM A123/ A123N or ASTM A153/ A153N, as applicable, unless specified
ot herwi se. GALVANI ZED SURFACES SHALL NOT BE " PASSI VATED' OR " STABI LI ZED".

.5.1 Gal vani zi ng Repair Conpound

ASTM A780/ A780N, col d gal vani zi ng repair conpound.

.6 WELDING

[AWS D1.1/D1. 1N for steel][AWS DL1. 2/ D1. 2V for al uni num ]

.6.1 Exothermic Weld Kits

Exothermic weld kits specifically designed by the manufacturer for welding
the types of materials and shapes provided.

.7 COATI NG SYSTEM

Alternate systens or products will not be consi dered.

[2.7.1 Seal er for Thermal Spray Metallizing

Il

Epoxy pol yanmi de, MIL-DTL-24441/31 (Formul a 152, Type 1V, Wite (thinned 50
percent using solvent recommended by manufacturer)). Mdify requirements

to include nmaxi nrum al |l owabl e | ead content of 0.06 percent by wt. as tested
by ASTM D3335, naxi mum Cadm um content of 0.06 percent by wt. as tested by
ASTM D3335, and maxi num al | owabl e Chrom um content of 0.00 percent by w.

as tested by ASTM D3718. Al other requirenents of this Mlitary

Speci fication apply.

2.7.2 Zinc Rich Epoxy Priner Coat

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use this organic zinc-rich coating for repair
to existing zinc primer, for repair of inorganic
zinc primer, or for small projects where the tower
is not to be gal vani zed or thernmal spray netalized.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Epoxy pol yanmi de, MIL-DTL-24441/19 (Formul a 159, Type I1). Modify
requirenents to include maxi num al |l owabl e | ead content of 0.06 percent by
Ww. as tested by ASTM D3335, naxi num Cadmi um content of 0.06 percent by w.
as tested by ASTM D3335, and maxi num al | owabl e Chroni um content of 0.00
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percent by wt. as tested by ASTM D3718. All other requirenments of this
Mlitary Specification apply.

12.7.3 Epoxy | ntermedi ate Coat

Epoxy pol yam de, MIL-DTL-24441/31 (Formula 152, Type |V, Wite (Tinted)).
Tint to approxi mately FED-STD-595 col or nunmber 27778 parchnent using

pi gnent di spersions prepared for epoxy paint tinting. Mnufacturer shall
tint material and appropriately label. Mdify requirements to include
maxi mum al | owabl e | ead content of 0.06 percent by wt. as tested by

ASTM D3335, naxi mum Cadm um content of 0.06 percent by w. as tested by
ASTM D3335, and maxi num al | owabl e Chrom um content of 0.00 percent by w.
as tested by ASTM D3718. All other requirenents of this Mlitary

Speci fication apply.

2.7.4 Pol yur et hane Topcoat

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Colors listed are as specified by FAA

Advi sory Circular AC 70/ 7460-1H, Obstruction Marking
and Lighting. Always specify contrasting colors

bet ween coats.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Pol yur et hane coating topcoat of MIL-PRF-85285 , Type I, Wite FED-STD-595
col or nunmber 17875, and Orange col or nunber 12197.

Modi fy paragraph 3.6.4 of MIL-PRF-85285 , Viscosity and Pot Life, as foll ows:

The viscosity of the adm xed coating, when tested in accordance with
ASTM D1200 through a No. 4 Ford cup, shall be as follows:

Time fromm x (m nimum Maxi mum tinme through a No. 4 Ford cup
Initially 30 seconds
2 hours 60 seconds
4 hours No gel

Modi fy paragraph 3.7.1 of MIL-PRF-85285 , Drying Tinme, as follows:

When applied by spray techni ques and when tested in accordance with
ASTM D1640/ D1640N, the coating shall be set-to-touch wi thin four hours
and dry-hard within eight hours (see 4.6 and table 1).

Al'l other requirements of this Mlitary Specification apply.

2.8 SOLUBLE SALTS TEST KITS

2.8.1 Test Kit for Measuring Chlorides on Steel Surfaces
Provide test kits called CHLOR*TEST, as nmanufactured by CHLOR*RI D
International Inc. of Chandler, Arizona (www.chlor-rid.com ) or equal. To

be considered for approval as an "equal" test kit, each proposed test kit
shall:

a. Be a completely self-contained test kit with all materials, supplies,
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tools and instructions to take tests and identity results;

b. Use identifiable, consistent, factory pre-nmeasured test extract
solution;

c. Provide for testing of any steel surface, regardl ess of orientation;
d. Provide for testing flat, curved, smooth, pitted and rough surfaces;
e. Provide for taking direct neasurenents of the chloride ion in
m crograns per square centinmeter w thout using conversion charts or
tables;
f. Be environnentally friendly and not contain any forms of mercury;
g. Provide all new conponents for extraction and titration for each test;
h. Provide an encapsul ated environment while extracting chlorides;
i. Provide a factory sealed titration device for each test;
j. Use the extract sanpling container as the titration container.
.8.2 Test Kit for Measuring Chlorides in Abrasives
Provide test kits called CHLOR*TEST-A, as manufactured by CHLOR*RI D
International Inc. of Chandler, Arizona (www.chlor-rid.com ), or equal. To

be considered for approval as an "equal" test kit, each proposed test kit
shall:

a. Be a completely self-contained test kit with all materials, supplies,
tools and instructions to take tests and identify results;

b. Use identifiable, consistent, factory pre-nmeasured test extract
solution;

c. Provide for testing equal volunes of abrasive and test sol ution;

d. Provide for taking direct neasurements of the chloride ion in parts per
mllion (PPM, without using conversion charts or tables;

e. Provide all new conponents for extraction and titration for each test;
f. Provide a factory sealed titration device for each test;

g. Use the extract sanpling container as the titration container.

.9  ABRASI VE MEDI A

The referenced abrasives specifications have been nodified to place
additional requirements on testing for soluble salts contamination. G her
factors such as on-site handling and recycling can allow contanination of

abrasives. Successful testing of chlorides in abrasives does not negate
the final acceptance testing of steel surfaces.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Fol | owi ng paragraph is mandatory for all
NAVFAC PAC projects. All other agencies may use it
after checking applicability.
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[ Interpret MIL-A-22262 to include the meaning that abrasive materia
contains a maxi mum one percent by wei ght of any toxic substance listed in
either Table z-1, Z-2, or Z-3 or OSHA 29 CFR 1910- SUBPART Z, with the
exception of inert or nuisance dust materials, arsenic, beryllium cadm um
cobalt, lead, nercury, rhodium silver, tellurium thallium and uranium

]2.9.1 Non-netal i c Abrasive Media

Abrasi ve nedia shall conformto MIL-A-22262 , Type | (Inorganic materials)
except that:

a. The maxi mum al | owabl e chl oride content is 7 parts per mllion (ppm as
neasured with the test kit described in article entitled "Test Kit for
Measuring Chlorides in Abrasives."

[ b. The gross ganmma radioactivity shall not exceed 5 picocuries per gram

] Use sanpling procedures and testing frequencies as prescribed in MIL-A-22262
Use abrasive nedia that is specifically selected and graded to provide a
sharp, angular profile to the specified depth. Do not use ungraded nedi a.
Make adjustments to processes or nedia gradation to achieve specified
surface profile. Do not use recycled non-netallic abrasive nedia.

2.9.2 Metal lic Abrasive Media

Use abrasive nedia that is specifically selected and graded to provide a
sharp, angular profile to the specified depth. Mke adjustnents to
processes, nedia gradation, or nmedia hardness to achi eve specified surface
profile.

2.9.2.1 New and Remanufactured Metallic Abrasive Mdia

Abr asi ve nmedia shall conformto the chemical and physical properties of
SSPC AB 3, except that:

a. The maxi num all owabl e chloride content is 7 parts per mllion (ppm as
nmeasured with the test kit described in article entitled "Test Kit for
Measuring Chlorides in Abrasives." Mdify the requirements of SSPC AB 3

to substitute requirement for one chloride test for each "WATER
SOLUBLE CONTAM NANTS" test required.

b. Hardness of steel grit shall be chosen to match requirenments of
abrasi ve bl asting work.

[ c. The gross ganmma radioactivity shall not exceed 5 picocuries per gram
12.9.2.2 Recycl ed Metallic Abrasive Media

Abr asi ve nedia shall conformto the chenical and physical properties of
SSPC AB 2 except that:

a. The maxi num all owabl e chloride content is 7 parts per mllion (ppm as
neasured with the test kit described in article entitled "Test Kit for
Measuring Chlorides in Abrasives." Mdify the requirements of SSPC AB 2

to substitute requirement for one chloride test for each "WATER
SOLUBLE CONTAM NANTS" test required.
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b. The maxi num al | owabl e Chrom um and Cadmi um content of the work m x
shall be 0.1 percent by wt. when tested in accordance with ASTM D3718
for Chrom um and ASTM D3335 for Cadnium Mdify the requirenents of
SSPC AB 2 to add requirenment for one Chronate test and one Cadni umtest
for each "LEAD' test required.

PART 3 EXECUTI ON
3.1 STRUCTURAL [ REPAI RS] [ MODI FI CATI ONS]
3.1.1 Fabrication

By mechanics skilled in the trade and in accordance with the manufacturer's
directions. Metalwrk shall be well formed to shape and size, with sharp
lines, angles, and true curves. Wrk shall be fabricated to allow for
expansi on and contraction of materials. Provide welding and braci ng of
adequate strength and durability, with tight, flush joints, dressed snooth
and clean. Prior to erection, nenbers shall be identified with a painted
erection mark

3.1.1.1 Measurements

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The designer shall indicate on the draw ngs
all field nmeasurenents required to perform work.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Before fabrication, verify all neasurenents to ensure coordi nati on of new
menbers to existing tower structure.

3.1.1.2 Metal Surfaces
Shall be clean and free fromnill scale, flake rust and rust pitting; well
fornmed and finished to shape and size, with sharp lines, angles, and snooth
surfaces. Shearing and punching shall |eave clean true |ines and
surfaces. Weld permanent connections. Wlds shall be used and fi nished
flush and snoboth on surfaces that will be exposed after installation
3.1.1.3 Construction

Thi ckness of netal and details of assenbly and supports shall be as
indicated. Joints exposed to weather shall be fornmed to exclude water.

3.1.1.4 Fastening
Provi de the necessary brackets so that the work can be assenbled in a neat
and substantial manner. Holes for bolts and screws shall be drill ed.
Joi nts exposed to the weat her shall be forned to exclude water. Concea
f ast eni ngs where possi bl e.
3.1.1.5 Shop Fabrication

Fabrication and assenbly shall be done in the shop to the greatest extent
possible.

3.1.2 Galvanizing
New netal, except stainless steel, shall be gal vanized. Galvanize after

fabrication. Repair galvanizing damaged by handling, transporting,
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cutting, welding, or bolting. Do not heat surfaces to which repair paint
has been applied. Coat inside of holes drilled in existing steel structure
with cold gal vani zing repair conmpound within 1 hour of drilling.

3.1.3 Welding

Per f orm wel di ng, wel di ng i nspection, and corrective welding, in accordance
with  AWS D1. 1/ D1. 1N for steel and AWS D1.2/D1.2N for aluminum  EXisting
tower steel shall be stripped to bare nmetal prior to welding. Weld in a
manner to prevent permanent distortion of the connected parts. Weld
continuously along the entire area of contact. Provide AWS qualified

wel ders, wel di ng operators and tackers.

[3.1.3.1 Exot hermi ¢ Wl di ng

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: | nclude paragraph when groundi ng screens or
ground wires are present.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Use exothermic weld kits for connections of #3/0 AWG bare copper grounding
wire.

13.1. 4 Connections

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Use Al SC 360 for designs using Al SC 325
(all owabl e stress) and for designs using Al SC M)20L
(l oad and resistance factor).

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Except as nodified in this section, connections not detailed shall be
designed in accordance with Al SC 360. Build connections into existing
wor k.  Punch, subpunch and ream or drill bolt holes. Bolts, nuts, and
washers shall be clean of dirt and rust, and lubricated i mediately prior
to installation.

[3.1.4.1 Bolts

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: All structural connections shall be fully
tensioned.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

ASTM A325 bolts shall be fully tensioned to 70 percent of their mninmm
tensile strength. Provide |oad indicator washers in all high strength
bolted connections. Direct tension indicator tightening, or installation
of alternate design fasteners, shall be the only acceptable tightening

met hods. Bolts shall be installed in connection holes and initially
brought to a snug tight fit. After the initial tightening procedure, bolts
shall then be fully tensioned, progressing fromthe nost rigid part of a
connection to the free edges.

13.1.4.2 Stainl ess Steel Fasteners
ASTM F593 bolts shall be tightened to a "snug tight" fit. "Snug tight" is
the tightness that exists when plies in ajoint are in firmcontact. |If

firmcontact of joint plies cannot be obtained with a few inpacts of an
i mpact wrench, or the full effort of a man using a spud wench, contact the
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Contracting O ficer for further instructions.

[3.1.4.3 Installation of Load Indicator Washers (LI'W

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use with all structural connections.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

ASTM F959/ F959N. Where possible, the LIWshall be installed under the bolt
head and the nut shall be tightened. |If the LIWis installed adjacent to
the turned el enent, provide a flat ASTM F436 washer between the LIWand nut
when the nut is turned for tightening, and between the LIWand bolt head
when the bolt head is turned for tightening.

13.2 COATI NG SAMPLI NG AND FI ELD TESTI NG

3.2.1 Coating Sanple Collection

3.

3.

Notify Contracting Oficer three days in advance of sanpling. The
Contracting Oficer and either the QC Manager or NACE Coating | nspector
shall witness all sanpling. Obtain a one liter quart sanple of each batch
of each base material, and proportional sanples of each activator based on
m x ratio, by random selection fromseal ed containers in accordance wth
ASTM D3925. Prior to sanpling, mx contents of seal ed container to ensure
uniformty. A batch is defined as that quantity of material processed by
the manufacturer at one time and identified by nunber on the | abel

I dentify sanples by designated name, specification nunber, batch nunber,
proj ect contract nunber, sanple date, intended use, and quantity invol ved.
Ship sanples to an approved | aboratory for testing as required by paragraph
entitled "Testing of Coating Sanples.”

. 2.2 Coating Sanmple Testing

Test sanples of all primer, internediate, and topcoat materials for
compliance with requirements of Table |I. Reject sanples that fail tests,
resel ect, and retest sanples.

3 SURFACES TO BE COATED

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: \Where general corrosion and light pitting is
found, an additional 50 to 100 microns 2 to 4 m|l
DFT coat of the internediate epoxy material should
be brush applied over the corroded areas. This will
i ncrease the total coating thickness in these areas
by 75 microns 3 nils DFT. This will provide
additional barrier protection to these areas that
are especially prone to corrosion. An engineering
eval uation nust be nade to determ ne the nethods of
repairing the corroded areas, such as wel ding and

grinding.

*kkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhhkk

Coat all exposed surfaces, including |adders, railings, [__ ], and other
exterior appurtenances.

3.1 Protection of Itens not to be Painted

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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3.

NOTE: List staging, grates, railings etc. that can
be easily renoved, given a better paint job in a
shop and then reassenbl ed.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

Renove or protect all objects not to be abrasive blasted or painted. Itens
that are to be renpved or protected are |listed bel ow

a. [ 1]
4 ACCEPTABLE | NSTALLERS

Contractors qualified in accordance with this section shall perform al
surface preparation and coating application

.5 LIGHTING

Provide lighting for all work areas as prescribed in SSPC Guide 12.

.6 CONTAI NVENT SYSTEM

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: This paragraph (and subparagraphs) shoul d not
be used for blast containment. Such contai nnent
shoul d be specified in Section 02 83 00 LEAD
REMEDI ATI ON.  Coordi nate this paragraph with
limtations paragraph entitled APPLI CATI ON OF
COATI NG SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The contractor shall design and provide a contai nment systemfor the
capture, containment, collection, storage and di sposal of the waste

mat eri al s generated by the work under this contract. WAste materials
covered by this paragraph shall not include any material or residue from
renoval of coatings containing |ead, chrom um cadnmum PCB, or any other
hazardous material. Submt design drawi ngs and cal cul ati ons desi gned by a
regi stered engi neer, including an analysis of the load which will be added
to the structure by the contai nment system and waste materials. The review
and acceptance of the containment systemshall in no way relieve the
contractor of any responsibility for obtaining the degree of capture,
contai nment, and collection. It is the contractors responsibility to insure
the feasibility and workability of the contai nnent system The contractor
shal |l performhis operations and work schedule in a manner as to nminimze
| eakage of the containnent system The contai nment system shall be
properly maintained and shall not deviate fromthe approved draw ngs,

wi thout the Contracting Oficers approval. If at any tine during the
execution of the work, the containment systemfails to function
satisfactory in the opinion of the Contracting Officer, the contractor
shal | suspend all operations, except those required to mninze adverse

i npact on the environnment or governnent property. Operations shall not
resume until nodifications have been made to correct the cause of the
failure. Mdifications shall be approved by the Contracting O ficer

.6.1 Cont ai nnent System Pl ans

Drawi ngs shall be a m ninum of 22 inch by 36 inch with proper lettering.
General notes shall be placed in the space above the title box. Show the
contai nment systemin plan and el evation views, including details of
hangers and clips. Pernmanent attachnents or fasteners to the tower shal
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not be allowed. ldentify all contai nnent system conponents on the plan
sheets. Draw ngs shall indicate the maxi mum perni ssible | oads of bl ast
materials, waste material, and wind speeds. Indicate all framework, work

pl atforns, scaffolding, curtains, screens, tarps, method of securenment, etc.

.7 Removal of Coatings Containing Hazardous Materials

Coati ngs contai ning hazardous materials and identified for disturbance
during surface preparation, including renoval, shall be renoved in
accordance with Section 02 83 00 LEAD REMEDI ATI ON. Di spose of waste
products including contam nated blasting grit, water, and the |ike.
Coatings specified may have potential health hazards if ingested or

i mproperly handled. Follow manufacturer's witten safety precautions
t hroughout the mixing, application, and cure of the coatings.

.8  SURFACE PREPARATI ON
.8.1 Abr asi ve Bl asting Equi prent

Use abrasive blasting equi pment of conventional air, force-feed, or
pressure type. Mintain a mninmmpressure of 650 kPa 95 psig at nozzle.
Filter air supply so that air is free of oil and npoisture in accordance
with  ASTM D4285. Test conpressed air quality at each startup, but in no
case less often than every five operating hours.

.8.2 Abr asi ves for Soluble Salts Contam nation

Test abrasive nedia for chloride contanination using test kit as described
inarticle entitled "Test Kit for Measuring Chlorides in Abrasives." The
maxi mum al | owabl e chl ori de concentration is 7 ppm Collect conposite
sanpl es using techni ques described in MIL-A-22262 article entitled "QUALITY
CONFORMANCE | NSPECTI ON. " Test abrasive nmedia imediately prior to use, and
in no case nore than 24 hours prior to use.

.8.2.1 Pre-Preparation Testing of Abrasive Media Shipped in Bul k Containers

For bul k containers containing 1350 kg 3000 pounds or |ess, test one
conmposite sanple fromeach container. Reject entire container for
non-conforning test. For bulk containers over 1350 kg 3000 pounds, test
one conposite sanple for each 1350 kg 3000 pounds, one sanple from each
conpartment, as appropriate. Reject entire container or conpartnent for
non-conform ng test.

.8.2.2 Abr asi ve Medi a Shipped in Bags (Nom nal 50-110 |b.)

Mai ntain palletized grouping as provided fromsupplier. Test conposite
sanmpl e fromone bag of each pallet, but no | ess than one sanple each 1350 kg
3000 pounds of abrasive. Reject entire pallet for nonconformng test. |If
pal l etized grouping is not nmintained, sanple and test one bag for every

450 kg 1000 pounds of abrasive. Reject each 450 kg 1000 pounds
represented by a nonconformng test. |If bags are stanped with Lot nunber,
test conposite samples fromeach of two bags per lot. Reject entire |ot
for nonconformng test.

.8.2.3 Operational Testing of Recycled Metallic Abrasive Media
For batch processing of abrasive, test conposite sanple of each batch

Reprocess entire batch for non-conforming test. For continuous processing,
test conposite sanple once per cycle, but no | ess that one sanple every
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four hours. For non-confornming test during continuous processing,

di sconti nue processing, check equi pnent for correct operation, and check
surfaces prepared with non-conform ng abrasive nmedia as prescribed in
Article entitled "Pre-Application Testing For Surface Contami nation." Make
adj ustnents to equi pment or to processing as required to correct problem
and resune bl asting when testing indicates that equipnent is operating

properly.
.8.3 Cl ean[ and Repai r]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For nmintenance projects, allow for

i nspection and repair of surfaces, as required.
Brush-of f blasting to renpve both | oose rust and
pack rust facilitates chloride testing and renoval
as well as inspection of surface condition. Tailor
this paragraph to the needs of cleaning that will be
required in preparation for repairs.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Brush-of f blast all surfaces in accordance with SSPC 7/ NACE No.4 to renove
all corrosion products, including surface rust and pack rust. After
abrasive bl asting, renove abrasive and dust from surfaces by brushing,
blowing with dry conpressed air, and renove all |oose naterial from
vicinity of areas to be painted.[ Examine tank for defects. Repair
defects found, such as cracks or splits, by welding. Gind off rough
surfaces on weld seans, sharp edges, and corners to a radius of not |ess
than three mm 1/8 inch. Weld sharp depressions or deep pits and grind-off
smooth.]

.8.4 Sur face Standard

I nspect surfaces to be coated, and select plate with simlar
characteristics and surface characteristics for use as a surface standard.
Bl ast clean one or nore 300 nm 1 foot square steel panels. Surface
preparation and profile shall be as specified in paragraph entitled

" SURFACE PREPARATION." Record blast nozzle type and size, air pressure at
nozzl e and conpressor, distance of nozzle frompanel, and angle of blast to
establish procedures for blast cleaning. Measure surface profile in
accordance with ASTM D4417. Seal surface standard with a cl earcoat
protectant, or keep wapped and sealed in vapor-tight material, for use as
a standard of conparison for steel surfaces throughout the course of work.

.8.5 Pre-Preparation Testing for Surface Contamination

Performtesting, abrasive blasting, and testing in the prescribed order.
.8.5.1 Pre-Preparation Testing for Ol and G ease Contam nation

Ensure surfaces are oil-free by visual exanination. Check entire structure
with water misted onto surface. Any beading of water is indication of oi
or grease contam nation. Cean contam nated surfaces in accordance with
SSPC SP 1 and recheck for contam nation until surfaces are grease and
oil-free.

.8.5.2 Pre-Preparation Testing for Soluble Salts Contanination

Test surfaces for soluble salts, and wash as required, prior to abrasive
blasting. Soluble salt testing is also required as a final acceptance test
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of prepared surfaces after abrasive blasting, and successful conpletion of
this phase does not negate that requirenent. This phase is recomended
since pre-preparation testing and washing are generally nore advant ageous
than attenpting to renove soluble salt contamination after abrasive
blasting. Effective renoval of soluble salts will require renoval of any
barrier to the steel surface, including rust. This procedure may
necessitate the use of wet abrasive blasting, high pressure water washing,
or water washing with a soluble salt renmover that is biodegradable,
noncorrosi ve, nontoxic, and |eaves no film Delays between testing and
preparation, or testing and coating application, may allow for the
formati on of new contam nation. Use potable water, or potable water

nmodi fied with soluble salt renover, for all washing or wet abrasive

bl asting. Test nethods and equi pnent used in this phase are sel ected at
the Contractor's discretion

.8.6  Abrasive Blasting

Abrasi ve bl ast steel surfaces to near-white nmetal in accordance with

SSPC SP 10/ NACE No. 2. Near-white netal surfaces shall conformto

SSPC VIS 1 and shall match the prepared test-panels. Provide a 50 to 75
mcron 2 to 3 ml surface profile. Surface profile greater than 75 mcrons
3 mls will not be accepted. Measure surface profile in accordance with
ASTM D4417. Tinme interval between abrasive blasting and application of
prinmer shall not exceed eight hours. After abrasive blasting, clean
surfaces of dust and debris by brushing, blowing with oil-free and

nmoi sture-free conpressed air, or vacuum ng.

. 8.7 Di sposal of Used Abrasive

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For recoating of existing tower structures
whi ch contain or may contain any hazardous materi al
in existing coating, add requirenent for testing of
used abrasive for hazardous waste.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Di spose of used abrasive at a landfill off Governnent property in
accordance with applicable regulations.[ Test used abrasive in accordance
with EPA test procedures manual EPA 530/ F-93/004 and 40 CFR 261 to
determine if it is a hazardous waste using TCLP for netals. Handle and

di spose of abrasive deternined to be hazardous waste in accordance with

40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 40 CFR 265,

40 CFR 266, and 40 CFR 268. Dispose in accordance with Section 02 83 00
LEAD REMEDI ATI ON. Paynent for disposal of hazardous waste will not be made
until a conpleted manifest fromtreatnment or disposal facility is returned,
and a copy furnished to the Governnent. ]

.8.8 Pre-Application Testing For Surface Contam nation

.8.8.1 Pre- Application Testing for G| and G ease Contamnination

Ensure surfaces are oil-free by visual exanination. Check questionable
areas and random areas for beading of water misted onto surface. Cean
contam nated surfaces in accordance with SSPC SP 1 and recheck for

contam nation until surfaces are oil-free. Reblast tested and cl eaned
areas as required.
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3.8.8.2 Pre-Application Testing for Soluble Salts Contam nation

Test surfaces for chloride contam nation using the Test Kit described in
article entitled "Test Kit for Measuring Chlorides on Steel Surfaces." Test
all surfaces at rate of three tests for the first 100 square neters 1000
square feet plus one test for each additional 300 square neters 3000 square
feet or part thereof.[ Concentrate testing of bare steel at areas of
coating failure to bare steel and areas of corrosion pitting.][ Perform 30
percent of tests on bare steel at welds, divided equally between horizonta
and vertical welds.] One or nore readings greater than 5 m crograns per
square centineter of chlorides shall be cause for rejection of surface.
Wash all surfaces as discussed in article entitled "Pre-Preparation Testing
for Soluble Salts Contamination," allowto dry, and re-test until al
required tests show all owabl e results. Reblast tested and cl eaned areas as
required. Label all test tubes and retain for test verification

3.8.8.3 Pre-Application Testing for Surface C eanliness

Apply coatings to dust free surfaces. To test surfaces, apply strip of

cl ear adhesive tape to surface and rub onto surface with finger. When
renoved, the tape should show little or no dust, blast abrasive, or other
contam nant. C ean contaninated surfaces and retest. Test surfaces at
rate of three tests for the first 100 square neters 1000 square feet plus
one test for each additional 300 square neters 3000 square feet or part
thereof.

3.9 M XI NG AND APPLI| CATI ON OF CQOATI NG SYSTEM
3.9.1 Preparation of Coating Materials for Application

Each of the epoxy and pol yurethane products, [sealer, ][priner],
i ntermedi ate, and topcoat, is a two-conponent coating supplied in separate
containers.

3.9.1.1 M xing [Sealer, J[Priner, ]Jlnternedi ate, and Topcoat Materials

M x in accordance with manufacturer's instructions, which may differ for
each product. Do not mix partial kits or alter mx ratios. Mx al

coating materials in same tenmperature and hunmidity conditions specified in
article entitled "DELI VERY AND STORAGE." All ow epoxy material to stand for
required induction tinme based on its tenperature. Keep coating materia
containers covered at all times after mxing and during application to
prevent contam nation. The pol yurethane coating naterial is noisture
sensitive and any introduction of noisture or water into the nmaterial
during mxing or application will shorten usable pot life.

3.9.1.2 Pot Life

Apply m xed products within stated pot life for each product. Stop
appl yi ng when naterial becones difficult to apply in a snooth, uniform wet
film Do not add solvent to extend pot life. Add all required sol vent at
time of mixing. Pot life is based on standard conditions at 21 degrees C
70 degrees F and 50 percent relative humdity. For every 10 degrees C 18
degrees F rise in tenperature, pot life is reduced by approxi mately half,
and for every 10 degrees C 18 degrees F drop it is approxi mately doubl ed.
O her factors such as the shape of the container and vol une of nixed
material may also affect pot life. Precooling or exterior icing of
components for at least 24 hours to a ninimumof 10 degrees C 50 degrees F
in hot climates will extend pot life. Hgh humdity at tinme of m xing and
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application shortens pot |ife of the Pol yurethane topcoat material.
Fol I owi ng are approxinate pot life tines at 21 degrees C 70 degrees F:

Epoxy materials 4 hours
Pol yur et hane material s 2 hours.

.9.1.3 Application Conditions and Recoat W ndows

The overcoating requirenents for the coating systemare very tine and
temperature sensitive. |If anbient conditions do not allow for orderly
application of priner, stripe coat, internmedi ate coat and topcoat, use
appropriate nmeans of controlling surface tenperatures, as required.

Partial or total enclosures may be required, as well as other neasures, to
control conditions to allow for orderly application of all required coats.

Apply coating only when anbient air and steel tenperatures are between 16
and 38 degrees C 60 and 100 degrees F, and steel surface tenperature is
nmore than 3 degrees C 5 degrees F above the dew point of the anbient air
during application and the first four hours for epoxy and the first eight
hours for pol yurethane. Do not apply coatings above 38 degrees C 100
degrees F or below 16 degrees C 60 degrees F.

Use Table entitled "RECOAT WNDOAS" to determ ne appropriate recoat w ndows
for each coat after the initial coat. Apply each coating during
appropri ate RECOAT W NDOW

If coating is not applied during RECOAT W NDOW apply during EXTENDED
RECOAT W NDOW  Application of any epoxy coat w thin the EXTENDED RECOAT
W NDOW r equi res application of a TACK COAT prior to applying any full

coat. Performcure test imediately prior to application of TACK COAT to
determne condition of applied coating. |f CURE TEST indicates that
surface is fully cured, provide GLOSS REMOVAL prior to application of TACK
COAT.

If coating is not applied during EXTENDED RECOAT W NDOW wash surface with
wat er and detergent, rinse clean with fresh water and all ow surface to dry
t horoughly, provide GLOSS REMOVAL, apply TACK COAT, where applicable,
within 24 hours, and apply next full coat w thin TACK COAT RECOAT W NDOW
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RECOAT W NDOWS

EPOXY OVER EPOXY

Tenperature degrees C 16-21 22-27 28-32 33-38 39-43 44-49
RECOAT W NDOW (Hrs.) 24-72 18-60 16-48 12-36 8-18 4-6
EXTENDED RECOAT (Hrs.) 72-168 60-140 (48-120 |36-96 18-36 6-12
TACK COAT RECOAT W NDOW 6-72 4-60 4-48 3-36 2-18 1-6
(Hrs.)

POLYURETHANE OVER EPOXY

Tenper ature degrees C 16-21 22-27 28-32 33-38 39-43 44-49
RECOAT W NDOW (Hrs.) 24-72 18-60 16-48 12-36 8-18 4-6
RECOAT W NDOW (Hrs.) 24-96 24-72 16-48 12-36 10-24 8-16
EXTENDED RECOAT (Hrs.) 96-168 72-144 |48-120 |36-96 24-48 16-24
TACK COAT RECOAT W NDOW 24-96 24-72 16-48 12-36 10-24 8-16
(Hrs.)

POLYURETHANE OVER POLYURETHANE

Tenper ature degrees C 16-21 22-27 28-32 33-38 39-43 44-49
RECOAT W NDOW (Hrs.) 8-48 6-48 4-36 3-24 2-12 1-2
EXTENDED RECOAT (Hrs.) NONE

TACK COAT RECCAT W NDOW
(Hrs.)

NO TACK COAT USED
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RECOAT W NDOWS

EPOXY OVER EPOXY

Tenper ature degrees F 60-70 71-80 81-90 91-100 101-110 111-120
RECOAT W NDOW (Hrs.) 24-72 18-60 16-48 12-36 8-18 4-6
EXTENDED RECOAT (Hrs.) 72-168 60-140 |48-120 36-96 18-36 6-12
TACK COAT RECOAT W NDOW (Hrs.) [6-72 4-60 4-48 3-36 2-18 1-6
POLYURETHANE OVER EPOXY

Tenper ature degrees F 60-70 71-80 81-90 91-100 101-110 111-120
RECOAT W NDOW (Hrs.) 24-72 18-60 16-48 12-36 8-18 4-6
RECOAT W NDOW (Hrs.) 24-96 24-72 16-48 12-36 10-24 8-16
EXTENDED RECOAT (Hrs.) 96-168 72-144 | 48-120 36-96 24-48 16-24
TACK COAT RECOAT W NDOW (Hrs.) |24-96 24-72 16-48 12-36 10-24 8-16
POLYURETHANE OVER POLYURETHANE

Tenper ature degrees F 60-70 71-80 81-90 91-100 101-110 111-120
RECOAT W NDOW (Hrs.) 8-48 6-48 4-36 3-24 2-12 1-2
EXTENDED RECOAT (Hrs.) NONE

TACK COAT RECOAT W NDOW (Hrs.)

NO TACK COAT USED
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The tenperature ranges shown in the table above are for determ ning recoat
wi ndows. Choose recoat wi ndow based on the highest surface tenperature
that was sustained for one or nmore hours between coats. This applies to
the entire tine between coats. Measure and record air and surface
tenperatures on hourly basis to determ ne appropriate recoat wi ndows. |If
surface tenperature goes above 38 degrees C 100 degrees F, neasure and
record tenperatures every half hour

CURE TEST - Where indicated, test surface for cure using high-flash
aromati ¢ Naphtha only (cas #64742-95-6). Do not use aliphatic VWP
Naphtha. Wpe surface with rag saturated with Naphtha, and check for
surface tackiness, |loss of gloss, or other indications that solvent has
softened surface. |If softening is found on 95 percent of test sites, this
is indication that coating has not fully cured, and GLOSS REMOVAL is not
required if TACK COAT is applied within three hours and full coat is
applied within the TACK COAT RECOAT W NDOW Test surfaces at rate of three
tests for the first 100 square neters 1000 square feet plus one test for
each additional 300 square neters 3000 square feet or part thereof.

TACK COAT - Where indicated, apply coat of internediate coat epoxy, at 25
to 50 microns 1 to 2 mls WFT, then apply next specified full coat within
TACK COAT RECOAT WNDOW  Thin TACK COAT material approxinmately 25 percent
by vol une, using appropriate epoxy thinner

GLOSS REMOVAL - Where indicated, renove all gloss by brush-off abrasive

bl asting in accordance with SSPC 7/ NACE No. 4 or by hand sanding with
150-200 grit wet/dry sandpaper, pressure wash or wi pe dowmn with a clean rag
soaked with denatured al cohol to renpve dust. |If zinc priner coat is
brush-of f abrasive bl asted, touch-up or overcoat as required to restore
zinc coating to 100 percent coverage of steel surfaces, to the specified
prinmer coat thickness.

.9.2 Application of Coating System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For new tower construction where coating is
applied in shop, the stripe coat should be applied
by brush, and all other coats by spray. Al though
mtt application is an acceptable practice in the
tower nai ntenance painting industry, the quality of
the finished paint filmby nitt application is
guestionable. Were painting is required due to
severity of exposure, consideration should be given
to excluding mitt application, particularly for
primers.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Establish reasonable linmts on particulate
fallout area and airborne coating droplets. the
specified coatings do not "dry" during a fall,
therefore, anything in the path of w ndbl own coating
droplets will get coated.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Apply coatings in accordance with SSPC PA 1 and as specified herein. Apply
coatings to surfaces that neet all stated surface preparation requirenents.
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After application of priner coat and prior to application of each
subsequent coat, performtesting prescribed in article entitled
"Pre-Application Testing For Surface Contamination," as necessary, to
ensure minimal intercoat contam nation. This testing nmay be reduced to one
hal f of the prescribed rate for bare steel if the testing indicates no
contam nati on when sanpling is evenly distributed over surfaces being
tested. |If contam nation is found between coats, revert to the specified
testing rate. GCenerally, oil and grease contami nati on and soluble salts
contamination are not encountered if subsequent coats are applied within
speci fied recoat wi ndows and unusual atnospheric events do not occur. Such
at nospheric events as a coastal storm bl owi ng onshore can bring unusua
chloride contam nation. Concern for intercoat contanination should be
continually preval ent, and spot testing should be acconplished to verify
sati sfactory conditions. \Where visual exam nation or spot testing

i ndi cates contani nation, performsufficient testing to verify

non- cont am nation, or to define extent of contam nation for appropriate
treatment.

Apply each coat in a consistent wet film at 90 degrees to previous coat.
Ensure that primer and internediate coat "cold joints" are no | ess than 150
mm si x inches fromwelds. Apply stripe coat by brush. Apply all other
coats by [spray ][brush, roller, or mtt] application. Use appropriate
controls to prevent airborne coating fog fromdrifting beyond|

[three] | ] meters [15][__ ] feet fromthe structure perineter].

Cover or protect all surfaces that will not be coated. The cleanliness,
tenperature, recoat w ndows, and airborne paint containnent requiremnments
may hecessitate the use of enclosures, portable shelters, or other
appropriate controls.

[3.9.2.1 Seal er Coat for Spray Metalizing
Apply sealer coat at 25 to 50 microns 1 to 2 mls dry filmthickness (DFT).

I 3.9.2.2 Application of Priner

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: This paragraph applies to application of
organi c zinc-rich primer (M L-DTL-24441), either in
the shop or when applied in field as spot priner.
this paragraph al so applies to application of
Inorganic zinc-rich primer (DOD P-24648.)

Delete primer and stripe coat if tower is hot dip
gal vani zed or spray netallized
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Apply primer coat at 50 to 100 microns 2 to 4 nmils dry filmthickness
(DFT). Maintain paint supply container height within 1 neter 3 feet of
the paint nozzle when applying zinc priner. Miintain constant agitation of
pai nt pot to ensure that zinc does not settle in container

13.9.2.3 Application of Stripe Coat
Apply a stripe coat of succeeding coat epoxy nmaterial w thin RECOAT W NDOW

of primer coat. Apply by brush, working material into corners, crevices
angl es, and wel ds, and onto outside corners and angl es.
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[3.9.2.4 Application of |nternedi ate Coat

Apply internediate coat within RECOAT W NDOW of [sealer][priner] coat.
Apply internediate coat 75 to 125 microns 3 to 5 nmils DFT. Check coating
thickness prior to application of topcoat. |If additional coating filmis
required, use internediate coating material to provide desired thickness,
then apply topcoat.

13.9.2.5 Application of Topcoat

3.

3.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Adjust total systemto conpensate for
gal vani zing or spray netallizing, or for existing
coati ng, as necessary.
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Make all required repairs to primer and internmedi ate coats as specified in
par agraph entitled "Procedure for Making Spot Repairs" prior to applying
topcoat. Apply topcoat within RECOAT W NDOW of internediate coat. Apply
pol yur et hane topcoat 40 to 60 microns 1-1/2 to 2-1/2 nmils DFT. Tota
system of primer, intermediate, and topcoat shall not be |less than 225
mcrons 9 nils DFT. Apply additional topcoat, if necessary, to obtain
required mnimumtotal systemthickness.

.9.2.6 Procedure for Making Spot Repairs

Use this procedure only with witten approval fromthe Contracting
Oficer. QCbserve all requirements for soluble salts contam nation and

cl eanliness between coats. Apply each coat w thin RECOAT W NDOW of
preceeding coat. Prepare defective area in accordance with

SSPC SP 10/ NACE No. 2, and feather coating as required to |l eave 100 mm 4

i nches of each succeedi ng coat feathered and abraded. Protect adjacent
areas from damage and overspray. Renove dust and sol vent w pe the prepared
area plus an additional 75 mm 3 inches beyond the prepared area with cl ean
denatured al cohol. Wthin four hours of preparation, apply zinc-rich
prinmer to prepared steel and feather onto prepared priner. Apply
intermedi ate coat to prined area and feather to prepared internediate
area. Apply topcoat by spray to internedi ate coat and feather to prepared
topcoat. Apply each repair coat to approxi mate thickness of surrounding
coating system

10 FI ELD TESTS AND | NSPECTI ON

10.1 NACE Coati ng | nspector
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NOTE: Include requirement for NACE Coating

i nspector in Section 01 45 00.00 10 01 45 00.00 20
01 45 00.00 40 QUALITY CONTROL, as a QC Speci ali st.
Use NACE Certified inspector for nost projects, NACE
Basi c i nspector for snall projects.

Make nodifications to Section 01 45 00.00 20
QUALI TY CONTROL as fol |l ows:

1. Requirements of the NACE Coating | nspector
shoul d be as foll ows:

"The NACE [Certified][Basic] Coating |Inspector shal
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be an i ndependent third party hired directly by the
prime construction contractor as an integral part of
the prime construction contractor's Quality Control
Organi zation. This inspector shall have no business
rel ati onshi ps (owner, partner, operating officer

di stributor, salesman, or technical representative

i nspector) with any subcontractors involved wth
this project; or with any manufacturers, suppliers
or installers for any material or equi prent provided
as part of this project.”

2. The scope and duration of the NACE coating
i nspector should be as foll ows:

"The NACE Coating Inspector shall be present during
all pre-preparation testing, surface preparation
coating application, initial cure of coating system
and during all repair work."

3. A subnmittal should be required as foll ows:

"Submit name, address, telephone nunber, FAX nunber
and e-mai| address of the proposed coating

i nspector. Submt docunentation that inspector is a
[Certified][Basic] Coating |Inspector under the

Nati onal Associ ation of Corrosion Engi neers (NACE)
Coating I nspector Training and Certification Program
(NCI TCP), including NACE i nspector identification
nunber, date of qualification, and expiration date."

Make nodifications to Section 01 45 00.00 10
QUALI TY CONTRCL as foll ows:

Add NACE Coating | nspector to paragraph CQC
PERSONNEL and it's associ ated Experience Matri X.

The NACE Coating Inspector should be directly

enpl oyed by the prime contractor. Use the follow ng
for the Qualifications colum:

"[Certified][Basic] Coating Inspector under the
Nat i onal Associ ation of Corrosion Engi neers (NACE)
Coating Inspector Training and Certification Program
(NCITCP)"

*kkkkkkkkkhkk
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The NACE Coating I nspector shall be present during all pre-preparation

testing,

surface preparation, coating application, initial cure

system and during all repair work.

.10.2 Fi el d I nspection

of coating

The NACE Coating I nspector shall acconplish field inspection. Use the
Daily Inspection Checklist forns attached to the end of this section, or a
simlar checklist with all pertinent data included. Record all

preparati on and coating application work acconplished,

conditions during this work, and results of regular inspections.

all deviations from specifications.

NACE SP0288 and as required herein.
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3.10.2.1 Thi ckness Testi ng
Fol l owi ng application of each coat, inspect surfaces in presence of the
Contracting Oficer for pinholes, blisters, inadequate coating thickness,
and other defects. Repair inperfections found. Measure dry filmthickness
in accordance with SSPC PA 2 Provide additional coating where required.
3.10.3 Hol d Points for Quality Control Inspections

Provi de appropriate QC inspections at the foll owi ng hol d- points:
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Step

Action

Prior to preparation of surfaces for
cl eaning and repair

Saf ety inspection

After cleaning of structure and prior to
surface preparation

Safety inspection, renoval of dirt, trash,
debris, and any hi ndrance to specified
work.

After cleaning of structure and prior to
abrasi ve bl asting

Surface inspection for oil, grease,
solubl e salts, or other contam nants

Initiation of abrasive blasting, and at
each work stoppage

1.) Confirmenvironnental conditions are
suitable for abrasive blasting and for
hol di ng the bl ast.

2.) Surface inspection to insure all
aspects of surface preparation are
properly addressed, as specified in article
entitled "SURFACE PREPARATI ON', i ncl uding
visual cleanliness, surface profile, and
sol ubl e salt contamni nation.

3.) Test conpressor air for oil and water
contamination.

After abrasive blasting

Surface inspection to insure all aspects
of surface preparation are properly
addressed, as specified in article entitled
" SURFACE PREPARATI ON', i ncl uding vi sual
cleanliness, surface profile, and sol uble
salt contamnination.
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Step Action

Imredi ately prior to coating application - |1.) Confirm environnental conditions are
provi de for each coating application suitable for coating application per
evolution

2.) Surface inspection to insure all
aspects of surface preparation are
properly addressed, as specified in
article entitled "SURFACE

PREPARATI ON', i ncl udi ng vi sual

cl eanliness, surface profile, and soluble
salt contam nation.

3.) Confirmthat testing equipnment for
nmoni toring for hazardous conditions during
coating application are working properly
and are prepared for use as outlined in
contractor's Safety Plan

During and after coating application. Coating application inspection per
par agraphs entitled "Application of
Coating Systenml and "Field Tests and
Inspection”.

After final cleanup Cl ean-up inspection specified in the
paragraph entitled "Final d eanup.”

3.11 ELECTRI CAL WORK
3.11.1 Term nating Al um num Stranded Conductors

a. Use particular care in making up joints and terninations. Renpve
surface oxides by cleaning with a wire brush or enery cloth. Apply
joint compound to conductors, and use UL-listed solid al um num
connectors for connecting al um numto al unm num conduct ors.

b. Term nate al um num conductors to existing steel tower structure using a
circunferential conpression type, alum num bodied termnal [ug UL
listed for AL/CU and steel Belleville spring washers, flat washers,
bolts, and nuts. Belleville spring washers shall be cadm um pl at ed

hardened steel. Surface of existing steel where connection is to be
made shall be stripped free of paint. Special care shall be taken to
avoi d destruction of underlying gal vanized surface. Install the

Belleville spring washers with the crown up toward the nut or bolt
head, with the concave side of the Belleville bearing on a heavy-duty,
wi de series flat washer of larger dianeter than the Belleville.
Tighten nuts sufficient to flatten Belleville and | eave in that
position. Lubricate hardware with joint conpound prior to nmaking
connection. Wre brush and apply joint conpound to conductor prior to
inserting in |lug.
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3.

c. Ternminate al um num conductors to al um num bus by using all-al um num
nuts, bolts, washers, and lugs. Wre brush and apply joint conpound to
conductor prior to inserting in lug. Lubricate hardware with joint
conpound prior to maki ng connection; if bus contact surface is
unpl at ed, scratch-brush and coat with joint conpound (without grit).

12 FI NAL CLEANUP

Fol | owi ng conpl etion of the work, renove debris, equipnment, and naterials
fromthe site. Renove tenporary connections to Governnment or Contractor

furni shed water and el ectrical services. Restore existing facilities in

and around the work areas to their original condition
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TABLE |

COATI NG QUALI TY CONFORMANCE | NSPECTI ON REQUI REMENTS

Table | [ ]. - Zinc Rich Epoxy Priner Coat MIL-DTL-24441/19 Formul a 159

Test Conponenent A Conponent B Mixed
Min. Max. Min. Max. Min. Max.

Pi gnent content, percent (zinc - - 81.5 85.5 - -

dust)

Vol atil es, percent 42.8 44.3 8.0 8.4 - ---

Non-vol atil es vehicle, percent 53.7 57.7 8.3 8.7 - -

Consi st ency, grans --- --- 250 500 - -

Weight

Kilograms / liter 0.87 1.01 3.30 3.40 - -

Pounds / gall on 7.3 8.4 27.5 28.4 - -

Set to touch, hours at 23 - - - — - 2

degrees C, 73 degrees F

Dry-hard time, hours at 23 - - - - - 8

degrees C, 73 degrees F

Flashpoint

Degrees C 35.6 - 37.8 --- --- -

Degrees F 96 - 100 - - -
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TABLE |

COATI NG QUALI TY CONFORMANCE | NSPECTI ON REQUI REMENTS

Table | [ ]. - Zinc Rich Epoxy Priner Coat MIL-DTL-24441/19 Formul a 159
Test Conponenent A Conponent B Mixed
Min. Max. Min. Max. Min. Max.
Ti tani um Di oxi de, percent of 18
pigment
Pot life, hours at 23 degrees 4

C, 73 degrees F

Sag resistance

Micrometers 300

Mils 12

vVOC

Gans / liter 304
Pounds / gal |l on 25
Lead, * percent, ASTM D3335 0.06
Cadm um * percent, ASTM D3335 0.06

0.00
Chrom um * percent, ASTM D3718

GENERAL NOTES:
Test nmethods as specified in MIL-DTL-24441 , except those marked with "*". Were
"Conform is indicated, refer to specific requirenments of MIL-DTL-24441 .
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TABLE |

COATI NG QUALI TY CONFORMANCE | NSPECTI ON REQUI REMENTS

Table | [ ]. - Internedi ate Epoxy Coat MIL-DTL-24441/31 Formul a 152 Type IV
(White)
Test Conponenent A Conponent B Mixed
Min. Max. Min. Max. Min. Max.
Pi gnent content, percent 44.0 49.0 33.0 38.0
Vol atil es, percent 29.0 35.0 16.0 21.0
Non-vol atil es vehicle, percent 175 235 44.0 49.0
Course particles, percent 0.3 0.3
Consi st ency, grans 180 320 300 470
Weight
Kilograms / liter 1.39 1.45 1.29 1.35
Pounds / gall on 11.6 12.1 10.8 11.3
Set to touch, hours at 23 3

degrees C, 73 degrees F

Dry-hard time, hours at 23 8
degrees C, 73 degrees F

Fi neness of grind, Hegman 4 4
Flashpoint

Degrees C 35.5 --- 37.8 --- - -
Degrees F 96 100
T_i t ani um Di oxi de, percent of 91
pigment
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TABLE |

COATI NG QUALI TY CONFORMANCE | NSPECTI ON REQUI REMENTS

Table | [ ]. - Internedi ate Epoxy Coat MIL-DTL-24441/31 Formul a 152 Type IV
(White)
Test Conponenent A Conponent B Mixed
Min. Max. Min. Max. Min. Max.
Pot life, hours at 23 degrees 4

C, 73 degrees F

Contrast ratio, 3 mles DFT 0.98

Sag resistance

Micrometers 300
Mils - - — — 12 —
Color of dry filmto 340

appr oxi mate col or of standard
color chip

VOC

Gans / liter 340
Pounds / gal |l on 2.8
Lead, * percent, ASTM D3335 0.06
Cadmi um * percent, ASTM D3335 0.06

0.00
Chrom um * percent, ASTM D3718

GENERAL NOTES:
Test nmethods as specified in MIL-DTL-24441 , except those marked with "*". Were
"Conform is indicated, refer to specific requirenments of MIL-DTL-24441 .
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TABLE |

COATI NG QUALI TY CONFORMANCE | NSPECTI ON REQUI REMENTS

Table | [ ]. - Internedi ate Epoxy Coat MIL-DTL-24441/31 Formul a 152 Type IV
(Tinted)
Test Conponenent A Conponent B Mixed
Min. Max. Min. Max. Min. Max.
Pi gnent content, percent 44.0 49.0 33.0 38.0
Vol atil es, percent 29.0 35.0 16.0 21.0
Non-vol atil es vehicle, percent | 17.5 235 44.0 49.0
Course particles, percent 0.3 0.3
Consi st ency, grans 180 320 300 470
Weight
Kilograms / liter 1.39 1.45 1.29 1.35
Pounds / gall on 11.6 12.1 10.8 11.3
Set to touch, hours at 23 3

degrees C, 73 degrees F

Dry-hard time, hours at 23 8
degrees C, 73 degrees F

Fi neness of grind, Hegman 4 4
Flashpoint

Degrees C 35.5 37.8
Degrees F 96 100
T_i t ani um Di oxi de, percent of 91
pigment

Pot life, hours at 23 degrees | --- 4

C, 73 degrees F
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TABLE |

COATI NG QUALI TY CONFORMANCE | NSPECTI ON REQUI REMENTS

Table | [ ]. - Internedi ate Epoxy Coat MIL-DTL-24441/31 Formul a 152 Type IV
(Tinted)
Test Conponenent A Conponent B Mixed

Min. Max. Min. Max. Min. Max.

Contrast ratio, 3 miles DFT 0.98

Sag resistance

Micrometers 300

Mils 12

Color of dry filmto Conform

approxi mate col or of standard

color chip

VOC

Ganms / liter - - - - - 340

Pounds / gal |l on --- --- --- --- --- 2.8

Lead, * percent, ASTM D3335 --- --- --- --- --- 0.06

Cadm um * percent, ASTM D3335| --- --- --- --- --- 0.06
- - - - - 0.00

Chrom um * percent,

ASTM D3718

GENERAL NOTES:

Test nmethods as specified in MIL-DTL-24441 , except those marked with "*". Were

"Conform' is indicated,

refer to specific requirements of

MIL-DTL-24441 .
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TABLE |

COATI NG QUALI TY CONFORMANCE | NSPECTI ON REQUI REMENTS

Table | [ ]. - Pol yurethane Topcoat MIL-PRF-85285 Type ||

Test Conponenent A | Conponent B Mixed

Min. Max. Min. Max. Min. Max.

Moi sture content, percent --- 2 --- --- --- ---
Course particles, percent --- --- --- --- --- 5
Viscosity See Note 1
Fi neness of grind, Hegman --- --- --- --- 7 ---
Drying to touch (See Note 2)| --- --- --- --- --- 4
Dry-hard (See Note 2) 8
VOC, grans per liter --- --- --- --- --- 340
Color delta E+-1.0
G oss 60 degree specul ar gl oss
Gloss 90
Semi-gloss --- --- --- --- 15 45
Opacity 0.95
Flexibility Conform
Fl ui d resistance --- --- --- --- --- Conform
Heat resistance (cure) --- --- --- --- --- Conform
Sol vent resistance (cure) --- --- --- --- --- Conform
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TABLE |

COATI NG QUALI TY CONFORMANCE | NSPECTI ON REQUI REMENTS

Table | [ ]. - Pol yurethane Topcoat MIL-PRF-85285 Type ||
Test Conmponenent A | Conponent B Mixed

Min. Max. Min. Max. Min. Max.

Condi tion in container Conform

Odor Conform

Lead percent 0.06

Cadni um per cent 0.06
0.00

Chr omi um per cent

NOTES:
(1) Modify paragraph 3.6.4 Viscosity and Pot Life, of MIL-PRF-85285 as foll ows:

The viscosity of the admi xed coating, when tested in accordance with ASTM D1200
through a No. 4 Ford cup, shall be as foll ows:

Time fromm x (m ninmum Maxi mum time through a No. 4 Ford
Cup
Initially 30 seconds
2 hours 60 seconds
4 hours No gel

(2) Modify paragraph 3.7.1 Drying Tine, of MIL-PRF-85285 .

When applied by spray techniques and when tested in accordance with

ASTM D1640/ D1640M the coating shall be set-to-touch within four hours and
dry-hard within eight hours (see 4.6 and table 1).

GENERAL NOTES:
Test nmethods as specified in MIL-PRF-85285 , except those marked with "*". Were
"Conform is indicated, refer to specific requirenments of MIL-PRF-85285 .
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DAI LY | NSPECTI ON CHECKLI ST

ITEM REPORT #

SPECI FI C LOCATI ON SAT UNSAT | COMMENTS

I. PRE- SURFACE PREPARATI ON

1. Condition of Edges, Wlds, etc.

2. Gease/ Ol

3. Visible Misture

4. Protective Coverings

5. Cdean Dry Abrasive

6. Recycled Abrasive Test

7. Nozzle Air Pressure (Record)

8. Conmpressed Air Ceanliness (Record)

9. Anbient Conditions (Record) Ti me of day:

I'l. SURFACE PREPARATI ON Wet Bul b:  Humidity
Dry Bulb: Dew Pt.:

10. Anbi ent Conditions (Record) Anb. Air: Surf Tenp:

11. Degree of Ceanliness (Record)

12. Profile (Record)

13. Type and Si ze Abrasive (Record)

14. Dust and Abrasive Renoval

15. Tinme of Surface Acceptance

111, MX NG

16. Product Name / Mg / Batch Nunbers
(Records)

Product Nane:

Mfg:

Bat ch Nunber:

17. d ean Equi prent
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DAI LY | NSPECTI ON CHECKLI ST

ITEM

REPORT #

SPECI FI C LOCATI ON

SAT

UNSAT

COMMENTS

18. Material Tenperature / Potlife (Record)

19. Thinner / Type and Anpbunt ( Record)

20. Time of Mx (Record)

I'V.  APPLI CATI ON:

21. Anbient Conditions (Record)
Ti me of Day:

Wet Bul b: Humidity
Dry Bulb: Dew Pt.:
Anb. Air: Surf Tenp:

22. Applicator's Nane (Record)

23. Surface Prep. to Application (Record Tine)

24. Conmpressed Air Ceanliness

25. Protective Coverings

26. Time Application Began & Surf. Tenp.
(Record)

27. Surrounding Air Ceanliness

28. Recoat Tinmes Observed

29. Intercoat d eanliness

30. Proper Pot Agitation

31. Type of Application Equip. & Tip Size
(Record)

32. Time Application Conplete and Surf. Tenp
(Record)

V. I NSPECTI ON

33. Visual Appearance

34. Dry Film Thickness (Record)

35. Holiday Test
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DAI LY | NSPECTI ON CHECKLI ST

ITEM REPORT #

SPECI FI C LOCATI ON SAT UNSAT | COMMENTS

36. Cure Test

NOTES: (use additional sheets as necessary)

NACE | NSPECTOR NACE NUMBER |DATE

QC MANAGER DATE

-- End of Section --
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