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MILITARY SPECIFICATION
PAINT, ANTIFOQULING, VINYL
(FORMULAS NO. 121, 12 129 AND 1294)

This specification is approved for use by all Departments and Agencies
of the Department of Defense.
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SCOPE

.1 Scope. This specification covers vinyl, antifouling paint, formulas

121, 121A, 129, and 129A.

f the

Red antifouling paint.

Formula No. 121 (contains Tricresyl phosphate).
Formula No. 121A (Tricresyl phosphate free).

129 (contains Tricresyl phosphate)
129A (Tricresyl phosphate free)

Formula No.
Formula No.
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Standards (DODISS) and supplement thereto,

1.1 Specifications.

standards.

and handbooks. The following specifica-

standards,

fied herein.
those listed in the issue of the Department of Defense Index of Specifications and

and handbooks form a part of this document to the extent
Unless otherwise specified, the issues of these documents are

cited in the solicitation (see 6.2).

letter.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 5523, Department of the Navy,
u-eh{nafnn ne 2012725101 ‘\11 ||Q‘ﬁh *ha a1 F_ adAdraceand CramAavrASoariamn NAaAsimans
TIACALLME WLl MY LV IVLET AV A J S AiiE \-LIC oC 4Ll GUULTOOTU JLalilUuaAlLVILLAOLAVA VUVLCWWMT UL
Improvement Proposal (DD Form 1426) appearing at the end of this document or by

AMSC N/A
DISTRIBUTION STATEMENT A.

FSC 8010

Approved for public release; distribution is unlimited.
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SPECIFICATIONS
FEDERAL
RR-S-366 - Sieve, Test.
TT-P-645 - Primer, Paint, Zinc Molybdate, Alkyd Type.
TT-T-656 - Tricresyl Phosphate.
LLL-R-626 - Rosins: Gum, Wood, and Tall Oil.

PPP-P-1892 - Paint, Varnish, Lacquer, and Related Materials;
Packaging, Packing, and Marking of.

MILITARY
MIL-P-15169 - Pigment, Cuprous Oxide
MIL-P-23236 - Paint Coating Systems, Fuel and Salt Water Ballast
Tanks. (Metric)
MIL-P-24441 - Paint, Epoxy-Polyamide, General Specification for.

STANDARDS

FEDERAL
FED-STD-141 - Paint, Varnish, Lacquer and Related Materials: Meth-

ods of Inspection, Sampling and Testing.

FED-STD-313 - Material Safety Data, Transportation Data and Dispos-
al Data for Hazardous Materials Furnished to Govern-
ment Activities.

FED-STD-595 - Colors Used in Govermment Procurement.

(Unless otherwise indicated, copies of federal and military specificationms,
standards, and handbooks are available from the Standardization Document Order
Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.1.2 oOther Government documents, drawings, and publications. The following
other Government documents, drawings, and publications form a part of this
document to the extent specified herein. Unless otherwise specified, the issues
are those cited in the solicitation.

ENVIRONMENTAL PROTECTION AGENCY (EPA)
Code of Federal Regulations (CFR) 40, CH. 1, Part 60, Appendix A,
Method 24 - Determination of Volatile Matter Content, Water
Content, Density, Volume Solids and Weight Solids of Surface

Coatings.

Code of Federal Regulations (CFR) 40, Parts 150 through 180 -
Federal Insecticide, Fungicide and Rodenticide Act.

OCCUPATIONAL HEALTH AND SAFETY ADMINISTRATION (OHSA)
Code of Federal Regulatioms (CFR) 29, Parts 1910, 1915, 1917, 1918,
1926 and 1928 - Hazard Communication Act, Final Rule.

(The Code of Federal Regulations (CFR) and the Federal Register (FR) are for
sale on a subscription basis by the Superintendent of Documents, U.S. Government
Printing Office, Washington, DC 20402. When indicated, reprints of certain
regulations may be obtained from the Federal agency responsible for issuance
thereof.)
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2.2 Non-Govermment publjications. The following document(s) form a part of
this document to the extent specified herein. Unless otherwise specified, the
{ssues of the documents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified the issues of

- £ - - 'S "y hﬂ“'ﬂﬂ -
documents not listed in the DODISS are

solicitation (see 6.2).

ﬁ‘ﬁé Lssues OI the OOCUEGHCS CI.CBQ ln Cne

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
D 283 - Standard Methods of Chemical Analysis of Cuprous Oxide and
Copper Pigments. (DoD adopted)
562 - Standard Test Method for Consistency of Paints Using the

D
Stormer Viscometer. (DoD adopted)
D 769 - Standard Specification for Black Synthetic Iron Oxide
D 846 - Standard Specification for Ten-Degree Xylene.
(DoD adopted)
D 912 - Standard Specification for Cuprous Oxide for Use in

Antifouling Paints. (DoD adopted)
Standard Specification for Methyl Isobutyl Ketone.
(DoD adopted)

D 1210 - Standard Test Method for Fineness of Dispersion of Pig-
ment-Vehicle Systems. (DoD adopted)

D 1296 - Standard Test Method for Odor of Volatile Solvents and
Diluents. (DoD adopted)

D 1364 - Standard Test Method for Water in Volatile Solvents
(Fischer Reagent Titration Method). (DoD adopted)

D 1475 - Standard Test Method for Density of Paint, Varnish, Lac-

D
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'
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'

quer, and Related Products. (DoD adopted)
1729 - Standard Practice for Visual Evaluation of Color

Differences of Opaque Materials. (DoD adopted)

D 2244 - Standard Method for Calculation of Color Differences from
Instrumentally Measured Coordinates. (DoD adopted)

D 2369 - Standard Test Method for Volatile Content of Coatings.
(DoD adopted)

D 2698 - Standard Method for Determination of the Pigment Content
of Solvent-Reducible Paints by High-Speed Centrifuging.
(DoD adopted)

D 3278 - Standard Test Methods for Flash Point of Liquids by
Setaflash Closed-Cup Apparatus. (DoD adopted)

D 3623 - Standard Method for Testing Antifouling Panels in Shallow
Submergence.

E 97 - Standard Test Method for Directional Reflectance Factor,
45-Deg 0-Deg, of Opaque Specimens by Broad-Band Filter

Reflectometry. (DoD adopted)

!
(2]
2]

(Application for coples

ies should be _ddr
Testing and Materials, 1916 Race St

esse
reet, Phila

l—‘ [{]
n
®
’—l
e
=
-
p
"y
>
= o
o r1e
=
on
(")
s

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents also
may be available in or through libraries or other informational services.)
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as a powdered white
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3.

pass through a number 20 sieve conforming to RR-S-366 (see 6.5).

N

Type and amount of plasticiser used in formula 121A shall be specified by the

manufacturer. Plasticiser shall not be volatile when tested to EPA method 24
in accordance with CFR 40.
o0 AL et _ 1 =1 11 PR S [P I IR, - L st 1 7 L. v Ve
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S/ Tyuna and amnaimt Af antdicartline acont ticad in farmiilae 121 and 1214 chall he
S/ Type and amount of antisettling agent used in formulas 121 and 121A shall be
specfied by the manufacturer so as to meet the requirements of 3.4.7 and
3.4.8
4
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TABLE II. Formulas 129 and 129a.
Parts by weight 1/
Ingredients Specifications Formula 129 Formula 129A
Cuprous oxide MIL-P-1516% 2/ 1161 1161
Black iron oxide ASTM D 769 2/ 256 256
Rosin LLL-R-626, type 1, 186 186
class A, grade WW
or WG
Vinyl resin 3/ | e---- 46 46
Tricresyl phosphate TT-T-656 40 &/
HMethyl isobutyl ketone 35/ ASTH D 1153 173 173
Xylene ASTM D 846 112 112
Ancisé:tling agent 6/ | 0 @ ee--- 8/ $/

1/ Use of pounds as weight units results in a volume slightly in excess of 100

2/ These pigments shall be selected to enable the finished product to comply w

i
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color, directional reflectance and all other requirements of this specifica
tion. Products which have been used in the past to meet these requirements
include American Chemet Corporation’'s Purple Copp Lolo Tint 97N copper oxide

and Piizer Minerals, Pigments and Metals Division Williams BK-5099 black iron
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contain 85 to ercent vinyl chloride and 12 to 15 percent vinyl acetate.
The resin shall have a specific gravity from 1.35 to 1.37. Material shall be
furnished as a powdered white solid, not less than 98 percent of which shall
pass through a number 20 sieve conforming to RR-S-366 (see 6.5).

Type and amount of plasticiser used in formula 129A shall be specified by the
manufacturer. Plasticiser shall not be volatile when tested to EPA method 24
in accordance with CFR 40.

This material shall contain less than 1 percent of methyl normal-butyl ketone.

Type and amount of antisettling agent used in formulas 129 and 129A shall be
specified by the manufacturer so as to meet the requirements of 3.4.7 and
3.4.8.
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3.3 OQuantitative reaquirements. Paint shall be as spe
tive requirements in tables III and IV when tested as speci
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TABLE III. Quantitative reguirements
Requirements 1/
Formula 121 Formula 121A

Characteristics Minipum | Maximpum | Minimum | Maximum
Pigment, percent by weight 1/ 2/ 68.6 72.6 73.8 77.8
Volatiles, percent by weight 1/ ---- 13.7 ---- 14.1
Nonvolatile vehicle, percent by weight 1/ 11.2 15.2 11.6 15.6
Water, percent by welght of finished paint | ---- 0.5 ---- 0.5
Coarse particles and skins, as residue ---- 0.2 ~e.- 0.2
retained on standard no. 325 mesh sieve of
RR-S-366, percent by weight of finished
paint
L g
Consistency, Krebs-Stormer shearing rate 220 475 220 475
of 200 revolutions per minute (r/min):
grams equivalent Krebs units
Weight per unit volume: pounds per gallon 20.4 ---- 19.9 ----
1/
Fineness of grind 3 ---- 3 ----
Time to dry hard - minutes ---- 90 - 90
Total copper in pigment, percent by weight 86.0 ---- 86.0 -——-
of pigment
Tricresyl phosphate, percent by weight 1/ 1.4 3.4 .- 0.0
4/
Directional reflectance, percent ---- -.--- ---- 6
Flash point, °F S/ 75 ——-- 75 . cee-
Volatile organic content (VOC), grams per .- 340 .- 340
liter in ready to apply conditiomn

1/ Where percentages are listed for composition or weight per gallon is listed,
the values are for the formulation appearing in table I. Calculations are
made with the weight of optional ingredients assigned a nominal value of zero.
Manufacturers shall provide actual weighc ingredients used for calculations.

/ Maximum-minimum range is plus or minus 2 percent of table I.

Nonvolatile vehicle includes rosin and vinyl resins.

Maximum-minimum range is plus or minus 1 percent of table actual.

5/ Degrees Fahrenheit ( F).

LRR

L
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TABLE IV. antitaciv
Requirements 1/
Formula 129 Formula 129A
Characteristics Minimum | Maximum { Minimum | Maximun

Pigment, percent by weight 1/ 2/ 69.8 73.8 71.3 75.3
Volatiles, percent by weight 1/ --—- 14.4 ---- 14.7
Nonvolatile vehicle, percent by weight 1/ 9.8 13.8 10.0 14.0
VYA 74
Water, percent by weight of finished paint | ---- 0.5 ---- 0.5
Coarse particles and skins, as residue ---- ---- 0.2
retained on standard no. 325 mesh sieve of
RR-S-366, percent by weight of finished
paint
Consistency, Krebs-Stormer shearing rate 220 475 220 475
of 200 r/min: grams equivalent Krebs
units
Weight per unit volume: pounds per gallon 19.7 ---- 19.3 .-.--
v
Fineness of grind 3 cewe 3 cene
Time to dry hard - minutes ---- 90 .m-- 90
Total copper in pigment, percent by weight 86.0 ---- 68.5 ----
of pigment
Tricresyl phosphate, percent by weight 1/ 1.0 3.0 ---- 0.0
&/
Directional reflectance, percent ---- ---- ---- 6
Flash point, °F 5/ 75 ---- 75 ----
Volatile organic content (VOC), grams per ---- 340 ---- 340
liter in ready to apply condition

1/ Vhere percentages are listed for composition or weight per gallon is listed,
the values are for the formulation appearing in table II. Calculations are
made with the weight of optional ingredients assigned a nominal value of zero.
Manufacturers shall provide actual weight ingredients used for calculations.

2/ Maximum-minimum range is plus or minus 2 percent of table II actual.

3/ Nonvolatile vehicle includes rosin and vinyl resins.

4/ Maximum-minimum range is plus or minus 1 percent of table actual.

3.4 Qualitative requirements. The paint shall meet the qualitative
requirements specified (see 3.4.1 through 3.4.12).

3.4.1 OQdor. The odor of the paint shall be characteristic of the volatiles
permitted when tested as specified (see 4.6.2.1).

7
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3.4.2 Color. The color of formulas 121 and 121A shall be characteristic of
the ASTM D 912 pigments used. The color of formulas 129 and 129A shall be equal
to or slightly darker than FED-STD-595 number 37056 when tested as specified in

4.6.2.6.

3.4.3 gCompatibility with chimmer. There shall be no evidence of incompati-
bility when tested as specified in 4.6.2.7.
3.4.4 Adhesion. The paint shall show good adhesion when tested as specified

in 4.6.2.8. There shall be no loss of adhesion to the primer nor any intercoat
delamination between coats of the antifouling paint.

3.4.5 Film characteristiccs. The panal, prepared ss specified (see 4.6.2.8)

after a 24-hour drying time, shall be smooth and uniform and shall show no evi-
dence of cracking, alligatoring, or other defects when examined as specified (see

4.6.2.9).

3.4.6 gSurface appearance. A flow-out film on glass of the unreduced paint,
prepared end examined 2s specified (see 4,.6.2.10), shall exhibit a surface smooth
in appearance and free of defects, such as pinholes, coarse particles, skins, or

Conditi i { A freshly opened, full container of paint,

3.4.7 nditio .
P, - o P _ e re 1 rd 2 Vd " - @ N\ . -a . ~ ~ - - -
wnen tested as Specllleq (See 4.0...11), snhail De Iree IIrom lumps, abnormail
thickening cor livering and shall show nc more pigment sattling or caking than can

be readily reincorporated by hand stirring with a paddle or by mechanical
agitation to a smooth, uniform state.

3.4.8 Storage §tabil ty. Previously unopened, original container of paint
stored as required in 3.4.8.1 and 3.4.8.2 and tested in accordance with 4.6.2.12

and methods listed in table V shall be capable of being readily dispersed within §
minuctes when mixed with a paddle or by mechanical agitarien te a smooth uniform
condition and shall not vary from the requirements of tables III and IV by more

than the following:

(a) Consistency shall be not gre
TV mcemoar b aen mewaa I3 2.
40WEL uLaaii Speciiicd nereln,
(b) time of dry hard not more than 60 minutes longer than the maximum

specified herein;

(c) color shall be as specified herein, and

(d) shall be readily applied to a thickness of 0.005 inches wet film
thickness by brush, roller and spray with no sagging, running, or

streaking.
3.4.8.1 Long term storage stability. After storage in accordance with

4.6.2.12, paint shall be capable of meeting the requirements of 3.4.8.

3.4.8.2 Qualification and lot acceptance quality conformance inspection

storage stability. After storage as specified in 4.6.2.12, paint shall meet the
requirements of 3.4.8.
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3.4.9 Infrared spectra of isolated vehicle. Band position, shape and

relacive intensities of each spectrum shall match the spectrum obtained from the
known sample with the same thickness and instrument settings when determined as
specified (see 4.6.2.13).

3.4.10 opic ofou o m achm . Panels
prepared and tested as specified in 4.6.2.14 shall not biofoul in excess of the
requirements in 3.4.10.1 and 3.4.10.2. Loss of test paint by failure of primer
adhesion to panel substrate material or peeling due to loss of adhesion of test
paint to primer or to itself shall invalidate the test and shall be grounds for
mandatory retesting. Blisters that do not peel or break shall be ignored.

3.4.10.1 Formulas 121 and 12]1A. Paint shall have a fouling rating of 95
(slime exceptad) for a period of 2 years when rated in accordance with ASTM
D 3623. Area within 1/2 inch of panel edges may be ignored during examination for

biofouling rating.

3.4.10.2 Formulas 129 and 1293. Paints shall have a fouling rating of 95
(slime axceptad) for a period of 1 year when rated in accordance with ASTM D 3623.
Area within 1/2 inch of panel edges may be ignored during examination for
biofouling rating.

3.4.11 Toxicity. Contractor optional ingredients shall not have undue toxic
effects. Contractor shall prepare container label instructions for the paint in
accordance with the requirements of CFR 29, parts 1910, 1915, 1917, 1918, 1926 and
1928 - Hazard Communication Act, Final Rule.

3.4.12 Directions for use. The contractor shall provide written directions

on each container for the mixing and applying of the enamel supplied; this
direction shall include all information necessary to comply with Hazard Communica-
the contractor chall prepare an ASTM F 718

tion Act and FED-STD-313. In addition, contractor shall prepares

data sheet which shall separately detail requirements for small unit (pint, quarrc,
gallon) and large unit (five gallon) containers.

3.4.13 EPA_FIFRA registration. Hanufacturers shall obtain an Environmental
2 3 i ™na\

Protection Agency Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), CFR
40, parts 150-18C antifoculing pesticida :egis:ra:icr number for formula 121A and
formula 129A products submitted for qualification to this specification. The
label obtained with this registration shall be like figure 2 or figure 3 modified
to reflect the company EPA registration number
3.4.14 Volgtile organic content (VOC). Paints submitted shall not exceed
gra 35 /1 when ted in accordancs with

3.5 Materjal safety data sheet (MSDS). The contracting activity shall be
The MSDS

provided a2 material safety data sheet at the time of contract award.
shall be provided in accordance with the requirements of FED-STD-313. The MSDS
shall be included with each shipment of the material covered by this specification

V4PN
(see 6.7).
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4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance of
all inspection requirements (examinations and tests) as specified herein. Except
as otherwise specified in the contract or purchase order, the contractor may use

PPN B - Y S Py Jpy

his own or any other facilitles suitable for the performance of the lanspaction
requirements specified herein, unless disapproved by the Government. The

Government reserves the right to perform any of chc inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and

services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements

of sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor’'s overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of the manufacturing operations, is an
acceptable practice to ascertain conformance to requirements; however, this does

.
not authorize submission of known defective material, either indicated or actual,

SmmiVadcds SRRLRALSSAON

nor does it commit the Government to accept defective material.

4.2 Classification of inspections. The inspection requirements specified

herein are classified as follows:

(a) Qualification inspection (see 4.3).
(b) Quality conformance inspection (see 4.4).

4.3 Qualification inspection. Qualification tests apply to all types and

classes of paint, and shall be conducted at a laboratory satisfactory to the Naval
Sea Systems Command. Qualification tests shall consist of all tests specified in

4.6, 4.7 and table V.

4.3.1 Requalification. Requalification shall be required every 6 years, and
shall consist of conducting all tests specified (see 4.3). The contractor shall
apply for qualification of any or all of the antifouling coatings listed in 1.2.

4.3.2 1 dient sampijes. For quaiification, the contractor shall submit to
the designated laboratory, 1 gallon each of all liquid ingredients, 5 pounds of
cuprous oxide, 2 pounds each of all other solid ingredients and 2 gallons of
finished paint.

4.4 Quality conformance {inspection. Quality conformance tests for accep-

tance of individual lots shall consist of tests specified in table IV and 4.6,
with the exception of storage stability (see 4.6.2.12) and resistance to tropical
fouling organism attachment (see 4.6.2.14), with results meeting the applicable

requirements of section 3 (see 6.3 and appendix).

4.4.1 Lot. A lot shall consist of paint of the same type, class and grade
from a single uniform batch or a uniform blend of baCChes offered for delivery at

one time.

10
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esantative random samples from each lot shall be

YL€s

4. 4.2 Samplino., Twn rap

r
tested. The samples shall be packaged in separate containers. Minimum size for
each sample shall be l-quart.

4.4.3 Acceptance of Lndividual lots. Acceptance of individual lots shall be
based on compliance of finished paint with lot conformance to this specificaction

(see 4.4.1).

4.5 Standard lgboratory conditions. If laboratory test conditions are not

specified in the test method, the standard test conditions shall apply. The
standard test conditions shall be the prevailing atmospheric pressure, 22 + 2
degrees Celsius (°C) and 50 + 5 percent relative humidicy.

4L 6 Tesr nraocedurac,

4.6.1 Ingredient materials. The ingredient materials submitted shall be
tested to determine compliance with the applicable specifications.

2. £ # 8 Y3 2 ™. £t b X e d e 2 TY i e el L e e eod AL

“4.0.<c ADASO8T DEITIT. ine 1iTilSn8d pallit Sad8lilL Ue LésSted 1mn accoraamnce wiin
table V, and ac cspecifisd herein, If cpacified in the contract or ordar (csese
6.2), additional chemical and physical tests shall be run to determine the

ingredients and proportions specified (see tables I and II). Failure of any
sample to pass any test and noncompliance with the requirements of the specifica-
tion shall be cause for rejection of the lot represented by the sample.

TABLE V. Test procedures.

Applicaﬁlt {1 Applicable
FED-STD-141 | ASTH test
Test test method method

Pigment (use extraction mixture G) 4021.1 -—.--
Volatiles ---- D 2369
Nonvolatile vehicle 4053.1 ----
Vater .--- D 1364
Coarse particles and skins (use extraction mixture B) 4092.1 .-
Consistency, gram equivalent Krebs units ---- D 562
Weight per unit volume .- D 1475
Fineness of grind ---- D 1210
Copper content of pigment cce= D 283
Drying time 4061.2 cee-
Tricresyl phosphate or plasticiser 7371 .---
Directional reflectance ce-- E 97
Flash point ---- D 3278
Volatile organic content i/ ----
Odor .--- D 1296

11
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Color
Formulas 121, 121A, 129, and 129A .--- D 1729
.Formulas 129 and 129A (disputes only) B D 2244
Compatibility with thinner 4203.1 ----
Condition in container 3011.2 .-
Storage stabilicy 2/
Infrared spectra ce-- D 2698
Resistance to tropical biofouling ---- D 3623

1/ Determine as specified in 4.6.2.5 herein.
2/ Determine as specified in 4.6.2.12 herein.

4.6.2.1 Odor. The odor test of ASTM D 1296 shall be conducted to meet the
requirements of 3.4.1.

4.6.2.2 Drying time. Drying time shall be determined by method 4061.2 of
FED-STD-141 under standard laboratory conditions and examined for conformance to
tables III and IV requirements. Draw down the test film on clean plate glass to a
wet £ilm thickness of approximately 0.0020 inch using a blade with 0.0040 inch

clearance.

4.6.2.3 Total copper. Determine total copper in accordance with ASTH D 283
and examine for conformance to tables III and IV requirements.

4.6.2.4 TIricresyl phosphate. Tricresyl phosphate content shall be deter-
mined by method 7371 of FED-STD-141 or any suitable chromatography procedure that
yields equivalent results when examined for conformance of tables III and IV

requirements.

4.6.2.5 Volatile organic content (VOC). VOC shall be determined in
accordance with CFR 40, CH. 1, Part 60, appendix A, (U.S. EPA) method 24. VOC
shall not exceed the requirements in 3.4.14. Contractor shall file certification

of VOC compliance (see 4.6.2).

4.6.2.6 Color. The color of paints shall be determined in accordance with
ASTM D 1729. Check for compliance with 3.4.2.

4.6.2.7 Compatjbility with thinner. Compatibility with thinner shall be
determined in accordance with method 4203.1 of FED-STD-141, using 50 milliliters

(mL) of paint and 50 mL of the thinner. Observe immediately after mixing and also
30 minutes after mixing; examine for conformance to 3.4.3. Use xylene and methyl
isobucyl ketone mixed 1:1 by volume to thin paint where air pollution regulations
for solvents do not apply. Report any defects in accordance with method 4203.1 of

FED-STD-141.

4.6.2.8 Adhesion. Apply a coat (0.3 to 0.4 mil dry) of MIL-P-24441, formul
150 primer. After drying to a tacky state under standard laboratory conditionms,

12
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the saint exhibirs 200d adhesion to rthe nrimer and conforms to 3.4 .4, Six
Pu‘.llh CiiAilAW A D W NS SR NALIw e A was -~ e am—a - it
parallel cuts shall be made 6 inches long and 1/4 inch aparct.

4.6.2.9 Film characteristics. Examine the panel prepared in 4.6.2.8 for

conformance to 3.4.5.

4.6.2.10 Surface appearance. Prepare a flow-out film of the paint by
nouring nnnrnximgtnlv 15 mL of the unreduced paint across a 11838 banol near the

;;;;;“edge while the panel is lying flat. Then tilt the panel to allow the
Next, place the panel in an almost

coating to spread over all but the upper edge.
vertical posirion and allow to drain. After 24 hours under standard laboratory

conditions, examine tho film for complianco with 3.4, Coarse particles, skins

- el oo 4 o A s e

6.
(. &N Cae d&; pUL S2CY Phsllﬂll\- ‘bll
11

4 6.2 11 . Determine package condition in accordance
m d 3011.2 of FED-STD-141, and observe for compliance with 3.4.7.

"N 99 9 A £ N 19 A __ 2
L.AL X, %,0.L£.0&4.4 410

4,6.2.12.1 Long term storage stability. Paints in their original unopened

containers shall disperse readily within 5 minutes when mixed with a paddle or
mechanical agitation to a smooth uniform condition and shall meet the requirementcs

of 3.4_.8 after 2 years ambient laboratory storage.

4.6.2.12.2 Qualification chort term storage test. (a) Store an unopened,

original concainer of paint at nominal temperatures in the range minus 18°C (minus
32°F) to minus 1°C (minus 2°F) for 24 hours, return to nominal laboratory
conditions and test for compliance to the requirements of 3.4.8. (b) Store an

, original container of paint at nominal temperatures in the range 38'0

unopened

£V ARSI -—— = e e .~ Ve - T, K B AN ~_ L YA | S — = —— —_—— = X e — 1 W L e e e e

{1VUV r) O J0 LU (104 r) LOI L4 nours, recturn <o nOmlnaL LaDDraCOIy cu“uLLlon§ an
tocr for comp anca to tha raguiramante of 33 4 8, Roth naint camnlec chall
ect o o nce te the requirements ol 2 paint samples shall

14
disperse readily within 5 minutes when mixed with a paddle to a smooch uniform
condition and shall meet the requirements of 3.4.8.

4.6.2.12.3 Short term lot acceptance - quality inspectjon tests for storage

stabjjity. (a) Store an unopened, original container of paint at temperatures in
the range minus 18°C (minus 32°F) to minus 1°C (minus 2°F) for 24 hours, return to
nominal laboratory conditions and test for compliance to the requirements of
3.4.8. (b) Store an unopened, original container of paint at temperatures in the
range 38°C (100°F) to SS°C (132°F) for 24 hours, return to nominal laboratory
conditions and test for compliance to requirements of 3.4.8. Both paint samples
shall disperse readily within 5 minutes when mixed with a paddle or mechanical
agitation to a smooth uniform condition and shall meet the requirements of 3.4.8.

le in
dance with ASTM D 2698. Vacuum dry films of isolated vehicle for 30 minutes at
176°F on a rock salt plate. The films shall be of various thicknesses as needed
to get good spectra. Record each spectrum from 2 to 15 micrometers within 24
hours of casting the film. Compare the spectra of the sample with the reference
spectra obtained in the same manner from a known sample of vehicle made up in

____________ srnldzakla sabhlae T ar 17 forsulzs and exanmine for conformance
accordance with applicable tables I or II formula and examine for conformance to

13
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? L QA
PR

4.6.2.14 esistanc o tro anism attachment. Determine
the resistance to tropical biofouling organism attachment as follows:

ar

4.6.2.14.1 Tegt panel preparation. Fanels shall be at least 25.4 centl
meters by 30 centimetars by 0.3 centimeters (10 inches by 12 inches by 1/8 inches)

,:\f\=iﬁ-1 m.sncnr-m-nfc\ Pnna1q chnn]d be non- oorrodinv MV ba cnmased Of any
material acceptable to the testing organization and suitablc for paincing with' the
specified MIL-P-24441 primer and a 2-year continuous immersion in sea water. Sub-
mitting organizations shall ensure that panel materials are so that failure of the
primer to adhere to the substrate will not obviate their biofouling evaluation.

wry m o ALrrrY £ .1 Py e Y o e el bl e o
number of coats of HIL-P-24441 formuia 150 lpp&l.ﬂﬂ shall reflect ths choice of

Aﬁn1}r rha firer 0. 002 inch !n{n{m-n\ drv film rthiclmaee caat of

the test paint while the last coat of primer is scill in a tacky. but not wet,
condition. Allow the first coat of test paint to dry a minimum of 4 hours, then
apply a second 0.002 inch (minimum) dry film thickness coat of the test paint.
Allow the prepared tesc panel to cure at least 24 hours before beginning the test.

L X b - V- U Sy Sy
~£L3L20 may De SUDSLLCULBQ I.UL UIB

The

\

fie
MIL-P.-24447 nrimar at the cubm

Had=d~&T57a pPramcas e vt

4.6.2.14.2 Testing of panels. Panel tests shall be conducted in Biscayne
Bay or Daytona Beach, Florida or Pearl Harbor, Hawaii in accordance with ASTM

D 3623. Alternate test sites require specific prior approval by the Naval Sea
Systems Command. Period for inspection and rating criteria shall be as specified
in 3.4.10.1 and 3.4.10.2.

4.7 Toxicological product formulations. The contractor shall have the

toxicological product formulations and associated information available for review
by the contracting activity to evaluate the safety of the material for the

proposed use.

4_ 8 Inspection of packaging. Sample packages and packs, and the inspection

of the preservation, packing and marklnz for shipment and storage shall be in
accordance with the requirements of section S5 and the documents specified therein.

5. PACKAGING

{The packaging requirements specified herein apply conly for direct Geovernment
acquisitions.)

5.1 Preservation, packing and marking. The paint shall be preserved level

A, B, or C, packed level A, B, or C, as specified (see 6.2), and marked imn
accordance with PPP-P-1892, inciuding hazardous warnings (see 3.4.1Z), as
applicable. Unless otherwise specified (see 6.2), the paint shall be furnished in
Q oeallam nadl 1 accordance witrh DOT § &C and l"!{

e P
"B+l PRass Ll AT TiwmieT Fatae

5.1.1 Special marking. Each unit container shall be labeled as followus:

5.1.1.1 Type I (formula 121) and type III (formula 129) containers shall
have affixed the appropriate figure Z or figure 3 EPA approved label as shown on
the samples herein.

14
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1.2 Type II (fornula 121A) and typ IV (formula 129A) containers shall

,,,,,, <L 1

5.1.
fixed the contractor’s EPA approved label

have af

5.1.1.3 Containers shall be marked with the manufacturer's qualified
products list designation and test number.

5.1.1.4 Containers shall also be marked as follows:

"Contains a maximum of 340 grams per liter of volatile organic content
(1 & EPA) mathad 24,

ney l.n F“ m 1 Pavwer ‘n Avmnamdd{sw A
rve “p amaeT VY SAPY A An Ry NV oeFr TeS
This product may be thinned 8 ounces per gallon with Mechyl Isobutyl

Ketone (MIBK) or Methyl Ethyl Ketone (MEK) and will contain less than

400 grams per liter volatile organic content (VOC).

Na mate atceawmas da dldewcnts accmld e e -——a
MV MUL DLVLES Ll VLILTSLL O lLLvlb Vi WilG AT 4l
or higher than 100°F."
6 NOTES
(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Intended use. The copper oxide based paints supplied under this
specification are intended to prevent biofouling (barnacles, etc.) from attaching
to ship underwater hulls. Formulas 121 and 121A are red vinyl based paints with a
service life of approximately Z4 months. Formulas 129 and 129A paints are black
vinyl based paint wicth a service 1life of approximately one year. These paints are

-nnw-nn"\rnm‘d- nafner

suicable for use over ITT-P-645 alkyd primer or MIL-P-2444]1 epoxy-polyam paintc.
When used with MIL-P-2444]1 or other generic epoxy paints, these antifouling paints
must be applied before the epoxy paint becomes fully hard. The basic formulations
and the "A" formulations differ only in the plasticiser used. The basic formula-
tions contain hazardous tricresyl phosphate.

(a) Title, number, and date of this specification.
(b) Type, class and formula of paint required (see 1.2).
(c) 1Issue of DODISS to be cited in the solicitation and, if required,

e aa s___ A

individual documentcs referenced (see 2.1.1

=

the specific issue of
and 2.2).

(d) Certifications (if any) required (see 4.4).

(e) Required marking (see 5.1).

(f) Level of packaging and level of packing required (see 5.1).

(g) Size of container required, if other than as specified (see 5.1).

(h) Marking required (see 5.1.1).

6.3 Consideration of data regquiremenrs. The following data requirements
should be considered when this specification is applied on a contract. The
applicable Data Item Descriptions (DID’s) should be reviewed in conjunction with

the specific acquisition to ensure that only essential data are requested/provided
and that the DID’'s are tailored to reflect the requirements of the specific

F3

15
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the acq tion t£o ensure that gn'l_v essential data are reouested/nrovlded
and that the DID are tailored to reflect the requirements of the spec1f1c
acquisition. To ensure correct contractual application of the data requirements,
a Contract Data Requirements List (DD Form 1423) must be prepared to obtain the
data, except where DoD FAR Supplement 27.475-1 exempts the requirement for a DD

Form 1423.

Reference Paragraph DID Number DID Title Suggested Tailoring
4.4, 4.6.2.5 DI-MISC-80678 Certification/data ----
and appendix report

e = sesos=a P B, S
The above DID’'s were those cleared as of the date of this specirt

current issue of DoD 5010.12-1, Acquisition Management Systems and Data Require-
ments Control List (AMSDL), must be researched to ensure that only current,
cleared DID’s are cited on the DD Form 1423.

in Tha
cicn. ine

6.4 Qualification. With respect to products requiring qualification, awards
will be made only for products which are, at the time of award of contract,
qnn1~(F'¥nd Fnr inclusion in Qualified Products List OPT No. 159".1 whether or not

ualified inclusion in Qualified Products 931 whether
such products have actually been so listed by that dace. The attention of the
contractors is called to these requirements, and manufacturers are urged to
arrange to have the products that they propose to offer to the Federal Government
tested for qualification in order that they may be eligible to be awarded

contracts or purchase orders for the products covered by this specification. The
activity responsible for the Qualified Products List is the Naval Sea Systems

Command, SEA 51222, Department of the Navy, Washington, DC 20362-5101 and informa-
tion pertaining to qualification of products may be obtained from that activity.
Application for qualification tests must be made in accordance with "Provisions
Governing Qualification SD-6" (see 6.4.1).

6§.4.1 Copies of "Provisions Governing Qualification SD-6" may be obtained
upon application to the Standardization Documents Order Desk, BLDG. 4D,. 700
Robbins Avenue, Philadelphia, PA 19111-5094

6.5 Vinyl resin viscosity. The vinyl resin specified (see tables I and II)
available in several viscosity grades. Intermediate grades can be made by

ending The manufacturer should use the grade or blend that brings his paxnt
t— $ Rl avmA ah o Fyra hatoebh 5 ha

O LENG ma_y \.—ll‘lllsc iTom UGL.\.AA o

r va
used. When blending is necessary, th

T
P b

g of SWSSEEPY
iae p
ar

ao B =N )

lower viscosity grade.

6.6 Conditions for use of level B preservation. When level B preservation
is specified (see 5.1), this level of protection should be reserved for the
acquisition of paint for resupply worldwide under known favorable handling,
transportation, and storage conditions.

6.7 Materjal Safety Data Sheets. Contracting officers will identify those

activities requiring copies of completed Material Safety Data Sheets (MSDS) and
ASTM F718 data sheets (see 3.4.12 and 3.5).

17
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6.8 Subject term (key word) listing.
Copper
Copper oxide
Volatile organic content (VOC)

6.9 Changes from previoys igsue. Marginal r
revision to identify changes with respect to the prev
extensiveness of the changes.

Custodians

Army - ME

Navy SH (F
Review activity:

Army - MR

User activities:

Navy - MC, 0S5, CG

17

(Project 8010-0404)



Downloaded from http://www.everyspec.com

MIL-P-15931F

- STAYUTOYA TASINSTIT ToY TATIB3AE poIeIgul

T 39n014

UrVINY Uimg

i PR S PR 3 e &

H I Tths (]

) []
Lalos o L0 WTTE. 2V, TIROTY

18



MIL-P-15931F

Downloaded from http://www.everyspec.com

"TeT ToU S NIIoY ey ToquT sTaues g J8N014

0T "0'0 'NOLONIHSYM
ONYIWO) SPALSAS Y35 TYAYN
AAYN JHL 30 LENILEYY D YOS QUNLIVINNYYY
: ‘O HOLYE
¢ IUNLIVHNYWN 30 3LYQ
SINEEIONS Drag voeuRi vy : ‘'ON LIVHINOD
wan e hvis L Sopteid ] e $S3YaayY
B P ON ANIWHSIEYASS V8
SVAOWIY 18 TYTOSIS B9 BHORT OOy : INVE ANVIVOD
fedympides 3 T 'AB (BYNLIVINYR
. “neve .
rilaepiingereed il el 1-8101¥ "ON NOILYUISIERY Y43
VO TRAOWIMNY TIPWIY ID 9 Lt K )

o TTRoum svmsaw e SANIWILVAS AUVNOUNYIIUY TVNOLLIOTY B4 T3NYd 3015 335
W 100D L1 (R YIew O SNy s

sve - REELEH I oevg ey ONINUYHVAA

WY (VI IOV AYMY ¢ e -LNM

‘OO B 8 Wiso

& B _ ; |

Wit hienre i von e B S0t NIUTTHI 40 HOY3Y 40 LNO d33N STUVZVH TYOISAHd
TYSOISII OV JOVWOLS %0000} . DHRTITS AT Ch v s L0 10

. NOLEE " v ereereennn T —— SOYITH metr—
.:.Calsvigz_!— . B ", 5 — _ m

..uﬂs: .Hu.! Lﬂ._ﬂ-nﬂ ﬂve.c.ﬁah %0699 XD SNOYIND SINFIAIUDM IAILDY - -

T L S oY ) —ef= TIMOTIVME 1 T VI e a0 00

10 O Tuinr waOR e B4 JIE6S1-d-TIN

HEM SYI'Y MII§ OFSOS1) VIMIO OY SOMYH
v YYPn osan vyt AB B WY W) SYINY

e NOLLYOIDIdS AHVLITIW R T R S

NOUVINW A NOLNY LY WO | D
WILYM JO ALNTW MU MS11Y A V)G rTm
IAYN B A8 ARSI
SV SV I STV NS SOOW DS ION

"$IAD HIWA IVINDT 4O FBv3 18 Oy Sy

[ OMONTS

Oy COOM YOS SINRIINMLTIE AATH Kime ] VO OMAYNIS NIMM M0 JAH I )i OWe

IPOVIIIY 48 SIILEAS NOSOWIO D Y ! ’ . OHV IS VY D11 TWE JAIED 11O

TIAOMIN VIAQ AV O & gy $OvNg TIg TSN DIMIONYH M $3A0 V) W RNy

\FO4 SLVYVSTY Len) 1) pervg ¥R UO Py } ONY Q1Y 1374 w0 8217907 wrim 3N
TV 0 1w 10 W4 1 Tres QLiNIve ‘ A r HIVD VILIY WINYINDD JSOTD 45wy Avuit

W OL XA 1> vO 130w s0 IDseyirev A B VO VOJYA 40 DMMA| Y IVID ONY MUS 1y

P50 OL MTVL 31 Bev ) Y31V 4 o MORe , .

1241400 OAY HCPLY WINIA DLYNOIOY
L 44V ION 0T TWlivm e " ML 351 $)A3 1 130 4O 00 MOV v e
S5V a1y WO y3n lr(anmmm deﬁ

e i o TANIA Q34 R L

INTIOYY U K
LNILITSNOM0 1 POrrIe ¥ 08 L N0 1"y

R s ey ot - AAVYN SN ONINHVM

SNYWH 01 SONYIIvH
75N 04 Stouama SNOTIVO 3AI4 SINJINOD 1IN swemaivs sevmounvons

19



Downloaded from http://www.everyspec.com

LAY B4 A TP #I33 SV IVEW

P9 STIVAPY) SrUArS Ce0M WY OOTM

YOI SMOILINWITMI AAYY HiMM TRVINOD Y
6 PVILESS (ROITOMPO NANY ORANOWMISY

VIAD A WO A'leY STV AN TIILS o)
SOV 340 M3 AAYI P ZINVORIXOY M
ANV SLVIeRIY 100 SOV AN WPHLO QINY
VYV "% 199 00 T4 18 TIVHS (1w
2% 0L SYIV A I WO 350w xmsev
wrsie Of *7vv) & pev TSH™N 4,98 MO

T N IR

SIOCRO0W TWI0! SOV MYAS OSAOWISY
UPL1 AD WO TSNV \RYLPIVE ¥ W 90
FTOSB0 Oy JNLIYY 90 PN N
VO D0 YX)AI99 ¥OI WIs/0 WY TNFIvVAND]
VO My Mg TuiBevamn0Y VWY
IR0 VIO ¥O

VIVAS “TYWIOH DYDY 0)f DROWOITY
70 GISOSRO XD 159y PRLNNL I

YWY Ol DSOWOIDY CTSN MY 1oMRNYD VMY
VEHYM JTY vO DY mey Avesy K 10 Y)

CILPIONS T8 DMITIO0 W10
TIOT0 WO 19YVOLS 1§ Q; .
WIivMm ) vienry) im0 10 DO ﬁﬁm

TVSO4SIa ANV H9VHOLS

"AWNO POV Lanry
ININPIAOD N0 YYrarEreND e o vod

TPEVIEYY (120 Ml

INILSTDO P Yo v e | NOOW §34)

-30—3135‘1!811-3

FSN HO SOLLIFVG)

"§eT TOU VITWIoy Yo7 ST STWES ¢ aunold

TOE0Z 'D'Q ‘NOLINEHSYM
GNVIWOD SWILSAS VIS TYAYN

AAWN 3HL 20 INWNINYYIO  HOJ Q3ur WMOVINNYW

: : 'ON HO1ve
¢ 3UNLOVINNYIN 40 31vQ
: ‘ON LOVHINOD
.. - ss3uoav
: 'ON ININHSIIBY 15T Vd3
: INVN ANVIWOD
‘AR GNLIVINNYW

2-3101Y ‘ON NOWUVYLSION V43
SININ3LVIS AUVNCILNYIIE TYNOWLKIAY BO4 1INV 301S 338

ONINHVYM
NHONHO 40 HOW3Y 40 .So 43
%0000

%0°33 °* 30IX0 SIOMND ‘SINIITIUOM 3AILDY

31LE6SL-d-TIN
NOILYOIID3dS AMYLITIN

| 621 VININYOA

LNIVd DNINOJILNY
TANIA MOV Td

AAYN SN
SNOTIVO 3A SINIINOD L3N

WYY I MO
OV LV PIOWS AYMIY 419 ) WYreTY Y

GOYVTVH
TYNNAII YO TV NIAKY

“TRIQNYY QBADWNY WY B SANIC JMev 4

| 90 JI0UPO FALYM VAL OL WVAGTIV Sreve

DINNG GILVETED ABNG OV ST MOTIY
20M O STLIVIA J0 WHINTN YO INTRNTO)
40 TPBIVIID AY VBLYN) 0L AUTFRSO A NY
P03 M1 0L DL B TYWILYW il

STUYIVH TYINIVENOWANT

WO ML Y
TYIAWY LD W4NOW DI KANOW 4 WYV snM
HOLYWISIN TYrRAIUY JAD ‘DMeILVIVE JON
A WY WS OL IIDWM JADMN OF VDS 5

,3.5:1:8!. su
ONY dYOS 0 ALNIV HIIM MEYMm o »

Lo JLSTVE 1
1P VILYM JO IUMW Nimn HENY Mﬂmmnﬁ

TNOWNBLLY TV 2OMY 1 F) YOOIV

WOAY VRLIWIA 20 SRUUNVIO FOWVY Wy
‘TWYPWAY LOW Ry JIPHL A w0 NOLNWS
MYV FILHM D) 1IN ) AlLNYNG
PINYI Y AVLOMOME Srewa TINB TV MY B

HAYYIM OFY A13VS YOI YINIIO
WO DINLUSHD IYIROILYH JNL ONY
NOILYWLINPTY ALMYS OFY INIVIVO AN
Drmery PiL AB GRAOMISY AVINOX
VOLYW/SIW ¥V ¥0 FSYW V VY MA IV Iwe
LYOU DMIDNYS WOrONY DMAITNSS ) im

DMOOVH

VILIY VILYM ONY #YOS HLIM A BON0NOSY
HEVM JSNNI JVO/I0 S YAL ONY Deee) 0 1)
OlAvMIFYYINO) PAOVIN 1S%t AvirY

VYO YOSVYA "JING PUYIVE 10N (0 OF e
VO QIMOITYIAS B TYLY) T AVIY L ¥M Oery
B1MYY OMOT IWBIS NOLIOD GIAYIIS MO
‘DIATTY OV HONY OMHI01D JAILI IO
UVIM DMIKIOY) WO $3A) NS MM
LIVENOD QrOAY M¥S HDNOWH|, OTEVOSIY
0 WHrOIYH NOILY LW A ) SIS

DONINHWYM

SNYWIW 0L SO¥YIVH
BINIWFILVLS AUYNOILNYOFUS



Downloaded from http://www.everyspec.com

APPENDIX

CERTIFICATION/DATA REPORT TECHNICAL CONTENT REQUIREMENTS

10 SCOPE

10.1 Scope. This appendix covers information that shall be included in the
cer:ifica:icn’/_n_ca repnrf ehen e?nri F\.A {h Ph. bnn!‘!‘.rf or nrt’l-r mig =p?enﬂ‘v
is mandatory only when data item description DI-MISC-80678 is cited on the DD Form
1423

30. CERTIFICATION/DATA REPORT CONTENT

30.1 Certification/data reports. The contractor shall furnish

certification/data reports for each lot of paint. The certification/data report
2k 211 donmVaccda oha FaTVaeed me e C e e 0= S e &
Sl AL LUl iVUC i LVLLUWL ls AlllVimmacaiavil

(a) Conformance of each lot of ingredient material to tables I and II,
stating test results and source, as applicable (see 4.6.1).
(b) Certification that volatility requirements are met (see 3.4.14).
(c) Conformance to specification requirements and test results as
specified (see 4.4) for finished paint.
a

3\ Conformanca to gnacificarion raguiremanre for toxicalasical
] sonlicer specilicatlieon requirements Ior LoXicoacgicaas Ga

[
M
"

”~
(=%

specified (see 4.7).
(e) For formula 121A and formula 1294 only: U.S. EPA pesticide regis-

tration numbers (see 3.4.13).
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS
The preparing activity must compiete blocks 1, 2, 3, and 8. In biock 1, both the document number and revision
letter should be given.

2. The submitter of this form must complete blocks 4,5, 6,and 7
2 Tho meamaricm artivity mict memvida a ranlywithim 30 Aave feam racaint of the faorm
- [ Rfl- ’Il CPCI 11 IB auiivi L, nidoL PI vviuc a lcply YWillini oV Uﬂy) HUITSLSIpL W L Tuvaie.

NOTE: This form may not be u _
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to

waive any portion of the referenced document(s) or to amend contractual requirements.
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|37 DOCUMENT TiTLE
PAINT, ANTIFOULING, VINYL (FORMULAS NO. 121, 121A, 129 AND 1294)

4. NATURE OF CHANGE (identify paragraph number and inciude proposed rewrite, if possible. Attach extra sheets as needed.)

S. REASON FOR RECOMMENDATION

8. PREPARING ACTIVITY
a. NAME b. TELEPHONE (include Area Code)
Technical Point of Contact (TPOC) (1) Commercial (2) AUTOVON
Dr. Brenda S. Holmes (703) 602-0213 332-0213
IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:

c. ADDRESS (Inciude Zip Code)
Defense Quality and Standardization Office

Commander
Naval Sea Systems Comnand, Code 5523 e oeanie “mirovon e
Washington, DC 20362-5101 P

1987290
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