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1.0 SCOPE

1.1 Scope. This specification describes the requirenments for
foamfilled, unlighted steel buoys used as aids to navigation
in the coastal and inland waters of the United States.

1.2 Buoy classification. The buoys covered by this
specification are classified as fourth and sixth class buoys.
They are furnished in red with a nun-shaped upper body, in
green with a can-shaped upper body, and in radar reflector or
tall type. Table |I summari zes these design characteristics
and lists the designations by which the buoys are identified.

Tabl e |
Upper Body
Designation Class  Shape = Caolor = Type

4NR 4t h nun red radar
4CR 4t h can green radar
6NR 6t h nun red radar
6CR 6t h can green radar
O6NT 6t h nun red
6CT 6t h can green t al

2.0 APPLI CABLE DOCUMENTS

2.1 General. The docunments listed in this section are
specified in sections 3 and 4 of this specification. This
section does not include docunents cited in other sections of
this specification recommended for additional information or
as exanples. Wiile every effort has been made to ensure the
conpl eteness of this list, document users are cautioned that
they must neet all specified requirenents cited in sections 3
and 4 of this specification, whether or not they are |isted.

2.2 Government docunents.

2.2.1 Specifications, standards and handbooks. The foll ow ng
specifications, standards and handbooks forma part of this
specification to the extent referenced herein. Unless

ot herwi se specified, the issues are those listed in the GSA

| ndex of Federal Specifications, Standards or Commercial Item
Descri ptions, or the DOD I ndex of Specifications and Standards
(DODI SS), and suppl enments thereto, cited in the solicitation.



SPECI FI CATI ONS

M LI TARY
M L-P-21929 Plastic Material, Cellular
Pol yur et hane, Foamin-Pl ace,
Rigid (2 and 4 Pounds per
Cubi c Ft)
M L- DTL- 24441 Pai nt, Epoxy- Pol yam de, GCeneral
Speci fication for
M L- P-24647 Pai nt System Anticorrosive and
Anti fouling, Ship Hul
STANDARDS
FEDERAL
FED- STD- 595B Federal Standard Col ors

Unl ess otherw se indicated, copies of these docunents are
avail able as stated in the solicitation/contract clauses
stating availability of specifications and standards listed in
t he GSA I ndex of Federal Specifications, Standards and
Comrercial Item Descriptions and the DOD | ndex of

Speci fications and Standards (DODISS) .

DOT AND USCG SPECI FI CATI ONS, STANDARDS, HANDBOOKS AND
SI'M LAR DOCUMENTS

G ECV-393( A Hi gh-Intensity Retroreflective
Mat eri al

Unl ess otherw se indicated, copies of these docunents are
avail able as stated in the solicitation/contract clauses
stating availability of specifications and standards not
listed in the GSA I ndex of Federal Specifications, Standards
And Comrercial Item Descriptions and the DOD | ndex of

Speci ficati ons And Standards (DODISS) .

2.2.2 Drawings. The latest revisions of the follow ng United
States Coast Guard O fice of Civil Engineering drawi ngs form a
part of this specification to the extent referenced herein,
and shall be referred to as "the draw ngs" throughout this
speci fication:

Nunber Title

121116 Ri ver Buoy, Fourth Class Nun,
Radar Refl ector Type (4NR)

121117 Ri ver Buoy, Fourth Class Can,



2.

3

Radar Refl ector Type (4CR)

121118 Ri ver Buoy, Sixth Class Nun, Radar
Refl ector Type (6NR)

121119 Ri ver Buoy, Sixth Class Can, Radar
Refl ector Type (6CR)

121120 Ri ver Buoy, Sixth Class Nun, Tall
Type (6NT)

121121 Ri ver Buoy, Sixth Class Can, Tall
Type (6CT)

i | | bl | . .
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

(Avail able from 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959, 610-832-9585)

A36 St andard Specification for Carbon Structural
St eel

A607-98 Steel Sheet and Strip, Hi gh-Strength, Low
Al | oy, Col unmbi um or Vanadi um or Both, Hot-
Rol | ed and Col d-Rol | ed
AMERI CAN VELDI NG SCOCI ETY ( AW5)

(Avail able from 550 NW LeJeune Rd., Mam , FL 33126, 1-
800- 334-9353)

A5. 1-91 Covered Carbon Steel Arc Wel ding El ectrodes,
Speci fication for

A5. 17 Carbon Steel El ectrodes and Fluxes, for
Submerged Arc Wel di ng, Specification for

A5. 18- 93 Carbon Steel Filler Metal for Gas Shi el ded
Arc Wel di ng, Specification for

A5. 20- 95 Carbon Steel Electrodes for Flux Cored Arc
Wel di ng, Specification for

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

(Avail able from 40 24" St., 6'" Floor, Pittsburgh, PA
15222- 4656, 414-281-2331)

SSPC-SP-6 Commerci al Bl ast Cl eani ng
AVERI CAN SOCI ETY FOR QUALI TY CONTROL ( ASQC)



(Avai l abl e from PO Box 3066, M | waukee, W 53201-3066, 1-
800- 248-1946)

ANSI / ASQ C1-1996 GCeneral Requirenments for a Quality
Program (1 tem #T60)

2.4 Oder of precedence within this specification. |In the
event of a conflict between the text of this specification and
the references cited herein, the draw ngs of paragraph 2.2

t ake precedence, followed by the text of this specification,
foll owed by any applicable specifications, standards,
handbooks, or sim|ar docunments listed in paragraph 2.2 or

2.3. Nothing in this docunment, however, supersedes applicable
| aws and regul ati ons unl ess a specific exenption has been
obt ai ned.

3.0 REQUI REMENTS

3.1 General. The buoys shall be manufactured of steel and
shall be filled with pol yurethane foam They shall be bl ast-
cl eaned and painted prior to shipnent.

3.2 FEirst article testing. Sanple buoys shall be subjected
to first article testing in accordance w th paragraph 4. 3.

3.3 Structural materials.

3.3.1 Steel sheet. Steel sheet shall neet the requirenents
of ASTM A607, Grade 50, Class 1 or 2.

3.3.2 Steel shapes, bars, and plate. Steel shapes, bars, and
pl ate shall neet the requirenents of ASTM A36.

3.3.3 Counterweights and fastening hardware. Counterweights
and fastening hardware shall be commercial grade carbon steel.

3.4 Design. Configuration, dinmensions, and tol erances of the
buoys shall be in accordance with the draw ngs in paragraph
2.2.2.

3.5 \Welding. Welding shall be by shielded netal arc wel ding
(SMAW , gas netal arc welding (GVMAW, or subnerged arc wel ding
(SAW. Welds shall be as indicated on the drawings. Prior to
finish welding, the interior of the buoys shall be dry and
free fromscrap netal, debris, and other foreign material.

3.5.1 FEiller nmetals and electrodes. SMAW el ectrodes shal
conformto AWS A5.1, series E60XX or E70XX. GVAW filler netal
shall conformto AWS A5.18 or A5. 20. SAWTfiller nmetal shal
conformto AWS A5. 17.

3.5.2 Surface preparation. The buoy conmponents shall be
fitted and faired prior to welding in place. The gap between



parts shall not exceed 3/16 inch. Surfaces to be welded shall
be snooth, uniform and free of tears, fins, cracks, and other
defects. Surfaces to be welded and surfaces adjacent to a

wel d shall be free of |oose scale, slag, rust, npisture,
grease, and other foreign material.



3.5.3 Weld quality. Al welds shall be uniformin size and
shape. Fillet welds shall be extended around the ends of

menbers to formclosed |loops. Intermttent welds shall begin
and end with conplete increments. Craters at the ends of
increments shall be filled to prevent cracking. All welding

sl ag, oxide, and spatter shall be renoved from exterior
surfaces. Welds shall be free of defects such as undercut,
overl ap, porosity, cracks, and voids. There shall be no burn-
t hrough. Welds shall not be peened or caul ked.

3.5.4 Surface repair. Upon renoval of clips, brackets, and
ot her fixtures which have been tenporarily wel ded to the
buoys, the tenporary wel ds shall be chipped off and ground
flush. All gouges, undercuts, and scars in the base netal
deeper than 1/16 inch shall be filled with weld metal and
ground f1l ush.

3.6 Foaming. After welding, the interior of the buoys shal
be filled with pol yurethane foam After the foam has cured,
there shall be no nore than a 1-inch gap between the top of
the foam and the inside of the buoy top head. There shall be
no voi ds of such quantity or size that could cause the buoy to
be susceptible to flooding. Foam ng equipnment, job site

requi renents, and specific installation procedures shall be in
accordance with the foam manufacturer's reconmendati ons.

3.6.1 FEoammmterial. Foamshall neet the requirenments of
M L-P-21929, Class |I. Fire resistance is not required.

3.6.2 |Installation. The buoys shall be positioned upright
while the foamis installed. The foamshall be injected into
t he buoys through fill holes |located in the buoy top head as
shown on the drawi ngs. The foam shall be injected in multiple
shots, and each shot shall be allowed to expand conpletely
before the next shot is added. The tenperature of the buoys
shal | be between 40 degrees F and 110 degrees F during foam
installation.

3.6.3 FEill hole caps. After foaminstallation, the buoy fill
hol es shall be closed with fill hole caps. The fill hole caps
shal | be rubber or plastic, and shall be sized to prevent

wat er penetration through the buoy fill hole. To permt

i nspection of the cured foam the fill hole caps shall be
renovabl e and easily reinstalled. The fill hole caps shal
have flat or convex heads which do not protrude nore than 1/4
inch above the buoy top head when installed in the buoy fill
hol e.

3.7 Blast cleaning. After foam ng, the exterior of the buoys
shal |l be blast cleaned in accordance with SSPC-SP-6. Prior to
painting, all blast material shall be renoved fromthe
exterior surfaces of the buoys.



3.8 Painting. The buoys shall be painted with the coating
system outlined below. All painting shall be perforned after
t he buoys have been cl eaned in accordance with paragraph 3.7.
Al'l wel ding, machining, cutting, drilling, form ng, or any

ot her operation that woul d danage the coating system shall be
perfornmed prior to painting. The paint shall be applied by
sprayi ng, using the methods, equipnent, and safety procedures
recommended by the paint manufacturer. Prior to coating, the
buoy shall be striped; i.e., paint shall be sprayed across
sharp edges, corners, welds, and other areas which are
difficult to coat. The finished surface shall be free from
runs, sags, holidays, and enbedded foreign material.

3.8.1 Coating system The buoy coating systemincludes an
epoxy primer and an epoxy acrylic gloss topcoat. The paints

in the coating system are commercial products available froma
vari ety of manufacturers. However, the paints shall be
applied as a conplete system i.e., the paints used on any

gi ven buoy (primer and topcoat) shall be fromthe sane

manuf acturer. The paints shall be VOC-conpliant and free of

| ead and chrom um

3.8.1.1 Epoxy priner. This paint shall consist of two coats,
4.0 to 5.0 mls dry filmthickness each, covering the entire
exterior surface of the buoy. The paint shall neet the

requi rements of M L-P-24441 or ML-P-24647. The first coat
shall be a neutral color such as gray or buff. The second coat
shall be the appropriate color as described in paragraph
3.8.2.

3.8.1.2 Epoxy acrylic topcoat. All exterior surfaces above
the waterline shall be coated with an epoxy acrylic gl oss
topcoat, 1.5 to 2 mls dry filmthickness. This shall be a
commerci al product fromthe sane manufacturer that supplies
the epoxy primer. It shall be suitable for use in a narine
environnent, retain its gloss and color for a m nimum of two
years in service, and be of the appropriate color as described
i n paragraph 3.8.2.

3.8.2 Color. The required colors shall be in accordance with
FED- STD- 595. For 4NR, 6NR, and 6NT buoys, the col or shall be
red conform ng to Federal Color No. 11350. For 4CR, 6CR, and
6CT buoys, the color shall be either light green conformng to
Federal Col or No. 14193 or dark green conform ng to Federal
Col or No. 14062, as specified in the delivery order.

3.9 Retroreflective material. Retroreflective material shall
be installed as shown on the drawings. Retroreflective
mat eri al shall meet the requirenments of G ECV-393(A)

3.9.1 Color. Red retroreflective material shall be used for
the 4NR, 6NR, and 6NT buoys. Green retroreflective materi al
shall be used for the 4CR, 6CR, and 6CT buoys.



3.9.2 Application. Paint shall be thoroughly cured before
retroreflective material is applied. Surfaces to receive
retroreflective material shall be clean and dry, and their
tenperature shall be 50 degrees F or above. A rubber hand
roller shall be used to roll the retroreflective material fl at
onto the buoys. Retroreflective material shall be applied in
conti nuous sheets, and shall not be spliced.

3.10 Surfaces. The surfaces of conpleted buoys shall be free
of sharp edges, burrs, slag, or other defects which would
affect serviceability or present a safety hazard during
handl i ng.

3.11 Marking. Each buoy shall be marked with a sel f-adhesive
sticker. The self-adhesive sticker shall contain two |ines of
al phanuneric characters. The first line shall consist of the
letters "USCG'. The second line shall consist of the |last two
digits of the cal endar year that the buoy was nmanufactured,
and a two-letter manufacturer's code, separated by hyphens
(for example, buoys built in the year 2000 woul d be marked
"00- XX", where "XX" represents the manufacturer's code). The
manuf acturer's code will be assigned by the Governnent after
contract award.

3.11.1 Size and location. The self-adhesive sticker shal
have bl ock characters at least 1/4 inch high. The sticker
shall be applied to the buoy top head after painting, and
shall not be larger than 4 inches by 4 inches square.

3.11.2 Adhesives. The adhesive on the sticker shall be a | ow
tenperature pressure sensitive adhesive of an aggressive tack
type requiring no heat, solvent, or other preparation for
adhesion to smooth, clean surfaces. It shall be suitable for
application when the filmand surface are at tenperatures from
20 degrees F to 120 degrees F. The sticker shall remain

| egi ble, and shall not |oosen, lift, peel, or bubble when
exposed to the marine environnent for at |east two years.

3.12 Docunentation

3.12.1 Materjal Certifications. The Contractor shal

mai ntain certificates of conformance, either fromthe materi al
manuf acturers or certified i ndependent testing |aboratories,
whi ch denmonstrate that all of the materials described in the
par agraphs |isted bel ow have been tested and found to neet the
requi renments of this specification. These certificates shal
be made avail able for review when requested by the COIR

3.3 Structural materials (and all associ ated
subpar agr aphs)

3.5.1 Filler netals and el ectrodes

3.6.1 Foam materi al

3.8.1 Coating system

3.9 Retroreflective materi al



4.0 VERIFICATI ON

4.1 Quality assurance and control plan. A quality assurance
and control plan shall be provided to the Contracting O ficer
prior to commencing production of the first articles (see
paragraph 4.3). The plan shall describe the Contractor's

qual ity assurance programin ternms of neeting the requirenents
of ANSI/ASQC Cl. See Contract Data Requirenments List (CDRL).

4.1.1 Test plan. The Contractor shall devel op and provide a
test plan for first article and production buoys. The plan
shal | describe how the tests and inspections in paragraphs 4.5
and 4.6
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will be performed and docunented. See Contract Data
Requi rements List (CDRL).

4.2 C(Classification of inspections. The inspection
requi renments specified herein are classified as foll ows:

a. First Article Inspection (paragraph 4.3)
b. Conformance |Inspection (paragraph 4.4)

4.3 FEirst article inspection. The Contractor shall provide
first article buoys for inspection prior to the comencenent
of the production buoys. The first articles shall consist of
the follow ng buoys: 10 each 4NR, 10 each 6CR, and 10 each
6NT. Five of each buoy type (a total of 15 buoys) shall not
be painted until after the first article tests and i nspections
have been conpleted to permt inspection of welds. First
article inspection shall consist of the visual exanm nation of
paragraph 4.5 and the tests and inspections of paragraph 4.6.
Production on each buoy type shall not begin until each first
article for that buoy type has passed the first article tests
and inspections. First article tests and inspections shall be
conducted by the Contractor at the Contractor's facility, and
will be witnessed by the Contracting Oficer's Techni cal
Representative (COIR).

4.3.1 Notification of first article tests and inspections.
The Contractor shall notify the Contracting Officer in witing
at | east 10 working days prior to the schedul ed commencenent
of first article tests and inspections.

4.3.2 Rejection Criteria. Any first article buoy that fails
to neet the requirenents of this specification shall be
rejected. If any first articles are rejected, the Contractor
shal|l correct the defects and denonstrate to the COIR that the
process that caused the defects has been corrected. The
Contractor shall bear the costs incident to correcting

defici encies and conducting re-tests.

4.3.3 FEirst article test reports. The Contractor shall

submt a test report within 15 days after the conpletion of
first article tests and inspections. A separate report is
required for each of the first article buoy types (for
exanpl e: one report for the 10 4NRs, one report for the 10
6CRs, and one report for the 10 6NTs). The test report shal

i nclude the docunentation required by the test plan (paragraph
4.1.1), material certifications (paragraph 3.12), test and

i nspection failures (if any), and corrective action taken.

4.3.4 Authorization to Proceed. After all first article
buoys have passed the inspection, the Contracting O ficer wll
provide the Contractor with witten authorization to begin
fabricating production quantities.

4.3.5 Waiver of First Article Requirenments. The Contracting

11



O ficer may waive any or all of the first article
requi renents.

4.4 Conformance inspection. Conformance inspection shal
consi st of the visual exam nation of paragraph 4.5 and the
tests and i nspections of paragraph 4.6 (not to include
paragraph 4.6.4). The visual exanm nation, tests, and

i nspections required are not intended to suppl ant any
controls, exam nations, inspections, or tests normally
enpl oyed by the Contractor to ensure product quality.

4.5 Visual examination. The Contractor shall conduct a

vi sual exam nation of the buoys to ensure conpliance with the
par agraphs |isted below. Buoys failing this visual exam nation
shal | be rejected.

Desi gn
Wel di ng (and all associ ated subparagraphs)
Bl ast cl eani ng
Painting (and all associ ated subparagraphs)
Retroreflective material (and all associ ated
subpar agr aphs)

0 Surfaces

1 Marking (and all associ ated subparagraphs)

4.6 Tests and inspections. The follow ng tests and

i nspections are required for first article and production
buoys.

wWw WWwWwww
|l ©ooo~NOA~

4.6.1 Ilndependent testing of foam During first article
tests, at the beginning of initial production, and thereafter
at the request of the COIR (not to exceed every 800 buoys),
the Contractor shall send a foam sanple to an i ndependent

| aboratory for testing. The |aboratory shall test for
density, water absorption, and unicellularity of the foamto
ensure conformance with M L-P-21929. The testing shall be at
the Contractor's expense. Witten results of the tests,
certified by the testing |aboratory, shall be nmaintained by

t he Contractor and nade avail able for review by the COIR

4.6.2 Material inspection. The Contractor shall ensure that
all materials used in the buoys are in accordance with the
requi renments of this specification. Material certifications
requi red by paragraphs 3.12 shall be maintained by the
Contractor and made avail able for review by the COTR  Buoys
built with incorrect materials shall be rejected.

4.6.3 Denonstration of foamng. During first article tests
and inspections, and at intervals nmutually agreeable to the
Contractor and the Coast Guard during subsequent production,
the Contractor shall denonstrate that correct foam ng
procedures are being used. This denonstration shall include
filling a disposable, 2 cubic foot capacity container with
foam using the same equi pnent, materials, and techni ques used

12



in filling the buoys. |If the foam ng procedures are not in
accordance with this specification, all buoys foamed with the
sane procedures shall be rejected. The Contractor shall also
measure the |l evel of foaming in finished buoys to ensure
conpliance with paragraph 3.6. Buoys with insufficient foam
shal | be rejected.

4.6.4 FEirst Article inspection of internal foamng. The
Contractor shall cut open with a saw one buoy from each of the
three first article buoy types (one 4NR, one 6CR, and one 6NT)
to allow inspection for the requirenents |isted in paragraph
3.6. The COTR will determ ne which three buoys are to be cut
open. The buoys shall be cut in half down the |ength of the
buoy fromthe top head to the bottom head, and split open. If
one or nore of the buoys fails to neet the requirenments of
paragraph 3.6, the COTR may require that additional buoys be
cut open to determ ne the extent of the defect. Sal vageable
parts of the buoys may be used in future production. The
Contractor shall be responsible for the disposal of the buoys
destroyed in this test.

5.0 PACKAG NG AND DELI VERY

5.1 Packaging and delivery requirenents are specified in the
Contract Schedul e.
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