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NOTE: This gui de specification covers the
requirenents for lining concrete tanks for storage
of petrol eum products.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

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

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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NOTE: This guide specification is intended to be
used in specifying the requirenments for materials,
surface preparation, and nethods of application of
epoxy prinmer, polysulfide/vinylidene chloride
copolyner latex blend with fabric reinforcenent, and
precautions to safeguard health and safety while
lining concrete tanks for storage of petrol eum
products. Patch tests should be perfornmed on the
tank before a decision is made to initiate a project
toinstall the lining in a concrete tank. Contact
NAVFAC 04B3 if there is any doubt.

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O
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PART 1 GENERAL

1.1 REFERENCES

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

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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence 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.

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

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

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl Std 2015 (2001) Requirerments for Safe Entry and
Cl eani ng of Petrol eum St orage Tanks

ASTM | NTERNATI ONAL (ASTM

ASTM C 150 (2007) Standard Specification for Portland
Cenent

ASTM C 881/ C 881M (2002) Standard Specification for
Epoxy- Resi n- Base Bondi ng Systens for
Concrete

ASTM D 2369 (2007) Vol atile Content of Coatings

ASTM D 562 (2001; R 2005) Consistency of Paints

Measuring Krebs Unit (KU) Viscosity Using
a Storner-Type Visconeter

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 5 (2007) White Metal Blast d eaning
U. S. DEPARTMENT OF DEFENSE ( DCD)

M L- A- 22262 (Rev B; Am 2) Abrasive Blasting Media Ship
Hul I Bl ast C eaning

M L- PRF- 23236 (Rev C) Coating Systens for Ship Structures
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M L- PRF- 4556 (Rev F; Am 1) Coating Kit, Epoxy, for
Interior of Steel Fuel Tanks

U S. CENERAL SERVI CES ADM NI STRATI ON ( GSA)
FED- STD- 141 (Rev D, Am 1) Paint, Varnish, Lacquer and
Rel ated Materials: Methods of |nspection,
Sanpling and Testing
FS CCC- C- 429 (Rev F; Notice 1) Coth, Osnaburg, Cotton

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

29 CFR 1910. 1000 Ai r Cont am nants

29 CFR 1910. 1018 I norgani c Arsenic

29 CFR 1910. 1025 Lead

29 CFR 1910. 1200 Hazard Communi cati on

29 CFR 1910. 134 Respiratory Protection

40 CFR 260 Hazar dous Waste Managenment System  Ceneral

40 CFR 261 Identification and Listing of Hazardous
Wast e

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 Omers 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 Management of Specific
Hazar dous Wastes and Specific Types of
Hazar dous Waste Managenent Facilities

40 CFR 268 Land Di sposal Restrictions

.2 SUBM TTALS

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
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submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA proj ects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arny projects.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Covernment approval is required for submittals 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 subnmittal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data

NRL forrmul ation

Submit formulator's printed catal og data which include brand
nanes, catal og numbers, and names of manufacturers.

SD- 06 Test Reports
NRL lining materials tests
Bl asting abrasive tests
Tests of lining materials
Test of lining
Fill test
SD- 07 Certificates
NRL formul ation
SD- 08 Manufacturer's Instructions

NRL formulation, include Material Safety Data Sheets (MSDS)
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The instructions shall include detailed nmxing and application
procedures, number and types of coats required, mninmum and
maxi mum application tenperatures, and curing procedures. In
accordance with OSHA 29 CFR 1910. 1200, obtain MsSDS fromthe
manuf acturer for those products used or identified in this
speci fication.

1.3 MATERI AL SAFETY

Ensure that enployees are trained in the requirenments of OSHA
29 CFR 1910. 1200 and understand the information contained in the MSDS for
their protection against toxic and hazardous chenical effects.

1.4 QUALITY ASSURANCE
1.4.1 Test Reports
1.4.1.1 Naval Research Laboratory (NRL) Lining Materials Tests

Submit | aboratory test results for NRL lining materials in accordance with
par agraph entitled "Sanpling" for the second, and subsequent tests
performed at the expense of the Contractor.

1.4.1.2 Bl asti ng Abrasive Tests

Submit | aboratory test results of blasting abrasive and certify conformance
to contract requirenents. Submt copies of test results required by
M L- A- 22262 and certifications.

PART 2 PRODUCTS

2.1 BRAND NAME PRODUCTS

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

NOTE: The use of proprietary nmaterials specified in
this section has been approved by NAVFACENGCOVHQ
(Code 0211) in accordance with the requirenents of
NAVFAC P-68. Paragraphs in this section may be used
wi t hout any further NAVFACENGCOVHQ approval or
request for waiver.

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

When this section specifies a brand name product, notw thstandi ng any ot her
provi sion of this contract, no other product will be accepted.

2.2 CONCRETE REPAI R MATERI ALS
2.2.1 Cenment
ASTM C 150, Type |

2.2.2 Abr asi ve

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Requirenments are essential for OSHA and EPA
conpliance. Oher abrasive materials may be
selected to suit local conditions.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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2.2.2.1 New Abr asi ve

Abrasive for blasting shall be sharp, washed, salt-free angular, [crushed
wet bottomboiler slag] [ ] free fromfeldspar or other constituents
that tend to break down and remain on the surface. Abrasive shall not
contain magnetic materials and shall conformto M L-A- 22262, except that
Mohs' hardness shall be 7 to 9 [and [__ 11-

2.2.2.2 Recycl ed Abrasive

Screen and air wash abrasive recycled at the job site to renove dirt and
fines. Add new abrasive so that the conbi ned new and recycl ed abrasive

m xture neets specified abrasive requirements for noisture, friability,
silica, anchor pattern, and oil content. Do not recycle abrasive which has
pi cked up toxic or hazardous material. Do not recycle nickel slag.

2.2.3 Wat er

For m xi ng, use potable water which is clean and free frominjurious
amounts of oil, acid, salt, alkali, organic matter, and other del eterious
subst ances.

2.2.4 Mort ar

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Sel ect the applicabl e paragraph(s) fromthe
fol | owi ng:

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

[ Nonshrinking cement nortar, conmercially prepared, prem xed and used in
accordance with manufacturer's instructions.]

[ Epoxy-resin nortar consisting of an epoxy-resin binder conformng to

ASTM C 881/ C 881N, Type Il1l, except mineral filler shall not be used, but

m x the epoxy-resin nortar with clean, dry, and sharp sand. Vary proportion
of sand to epoxy-resin binder fromthree to seven parts of sand to one part
bi nder dependi ng on grade and size of sand used. Carry out small tria

bat ches to determ ne proper proportions before preparing larger field

bat ches. Prepare epoxy-resin binder first and add sand while continuously
m xing until all particles are coated. Use nobderately rich epoxy-resin
nortar for cracks, and knife or press into voids as far as possible. Wen
placing in larger open-type cavities, use a slightly leaner mx and prine
existing surface first with a thin coating of straight epoxy-resin binder.
Fi ni sh new nortar neatly and evenly with adjacent concrete surfaces.

Renove excess material so that it is not thinly spread on adjacent

concrete. |If depth of area being repaired is over 50 mr 2 inches, nake
repair in not over 50 mm 2 inch layers. Allow each |ayer to set until peak
tenmperature is past and has reduced to | ess than 60 degrees C 140 degrees F
bef ore appl yi ng anot her |ayer.]

2.3 EPOXY PRI MER M XTURE

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

NOTE: The use of proprietary nmaterials specified in
this section has been approved by NAVFACENGCOVHQ
(Code 0211) in accordance with the requirenents of
NAVFAC P-68. Paragraphs in this section may be used
wi t hout any further NAVFACENGCOVHQ approval or
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request for waiver.

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

Provide a m xture of the follow ng conponents:
a. 1 Part by volune reactive agueous ani doanine resin
b. 1 Part by volune reactive epoxy resin emulsion
2.3.1 Products for Epoxy Priner

Materials shall be Durakote Epoxy Primer for Concrete, Parts A and B, as
supplied by Chem Masters, 477 Industrial Parkway, Chagrin Falls, OH 44022.
The products are supplied in a 10-gallon kit consisting of 5-gallon
quantities of each conponent.

2.4 NRL FORMULATI ON TLL- 46

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: The use of proprietary materials specified in
this section has been approved by NAVFACENGCOVHQ
(Code 0211) in accordance with the requirenents of
NAVFAC P-68. Paragraphs in this section may be used
wi t hout any further NAVFACENGCOVHQ approval or
request for waiver.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o
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NOTE: Polysulfide |latex, WD-6, is produced in
quantities of 13,600 kg 30,000 pounds (60 druns) or
nore; ie., where the total surface area to be lined
anounts to 19 500 square nm 210,000 square feet or
more. |If smaller quantities are required, inquiries
shoul d be addressed to supplier. 3.8 L One gallon
of NRL Formul ation TLL-46 covers 2.3 plus or mnus
0.1 square m 25 plus or mnus one square foot of
concrete surface with the full latex lining system

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

Provi de honobgeneous bl ended | atex, NRL Fornul ati on TLL-46, which consists
of polysulfide |atex and vinylidene chloride copolynmer |atex which has been
processed as specified below Latex blend shall be snooth and paint-1ike
when applied. Prior to application, do not subject blended latex to
tenmperatures | ess than 4 degrees C nor nore than 43 degrees C 40 degrees F
nor nore than 110 degrees F. Make NRL Fornul ation TLL-46 in accordance
with the follow ng formnul a:

Wi ght Vol une
Mat eri al (kg) (L)

Pol ysul fide latex WD-6 (75 percent nonvol atil e) 165.0 127.76
Hydr oxypropyl mnethyl cellul ose (Methocel) 0.8 0. 64
Wt er 40. 4 40. 50
Vi nyl i dene chl oride copol ymer | atex 247.5 201. 35
Di et hyl ene gl ycol nopnoethyl ether acetate 7.4 7.38
2-n-octyl -4-isothiazolin-3-one (Skane M 8) 0.9 0.91
Tot al 462. 0 378.54
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Vi ght Vol une

Mat eri al (kg) (L)

Wei ght Vol une

Mat eri al ( Pounds) (Gl | ons)
Pol ysul fide latex WD-6 (75 percent nonvol atil e) 363.8 33.75
Hydr oxypr opyl rmethyl cellul ose (Methocel) 1.8 0.17
Wat er 89. 15 10. 70
Vi nyl i dene chl oride copol yner | atex 545.7 53.19
Di et hyl ene gl ycol nobnoethyl ether acetate 16. 37 1.95
2-n-octyl -4-isothiazolin-3-one (Skane M 8) 2.00 0. 24
Tot al 1, 018. 82 100. 00

2.4.1 Pol ysul fi de Latex, WD-6

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

NOTE: Polysulfide latex, WD-6, is produced in
quantities of 13,600 kg 30,000 pounds (60 druns) or
nore; ie., where the total surface area to be |lined
anounts to 19 500 square n 210,000 square feet or
nmore. |If smaller quantities are required, inquiries
shoul d be addressed to supplier. 3.8 L One gallon
of NRL Formul ation TLL-46 covers 2.3 plus or mnus
0.1 square m 25 plus or mnus one square foot of
concrete surface with the full latex lining system

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

Pol ysul fide latex shall be an aqueous dispersion of "WD 6" manufactured by
Morton Chem cal Co. Polysulfide latex shall have a nonvol atile content of
not |less than 75 percent by wei ght when tested in accordance with

ASTM D 2369. Polysulfide latex shall readily mx to a snoboth, honbgeneous
state and shall show no skinning, livering, curdling, hard settling or
caki ng that cannot be nixed to a snooth, honbgeneous state, when tested as
specified in accordance with Method 3011.2 of FED- STD-141. (btain
sufficient polysulfide latex to neet requirements for conplete |ining
system as specified in paragraph entitled "Tank Lining." Follow
informati on on | abel of material for use as well as for transportation and
st or age.

2.4.2 Hydr oxypr opyl Methyl Cell ul ose

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The use of proprietary materials specified in
this section has been approved by NAVFACENGCOVHQ
(Code 0211) in accordance with the requirenents of
NAVFAC P-68. Paragraphs in this section may be used
wi t hout any further NAVFACENGCOVHQ approval or
request for waiver.

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

Dow Chemi cal Conpany product known as "Methocel ," Type 65HG Prem um G ade,
4,000 CPS.
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2.4.3 Vi nyl i dene Chl oride Copol yner Latex

2.
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NOTE: The use of proprietary nmaterials specified in
this section has been approved by NAVFACENGCOVHQ
(Code 0211) in accordance with the requirenments of
NAVFAC P-68. Paragraphs in this section may be used
wi t hout any further NAVFACENGCOM HQ approval or
request for waiver.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Use aqueous dispersion of a Chem Masters Corporation, Chagrin Falls, OH
44022, product designated as Pol ychem No. 4652, which neets the
characteristics given in Table |I. Use vinylidene chloride copol ymer that
is not nore than 90 days ol d when received by coatings formul ator.

Table |I. - Characteristics of Vinylidene Chloride Copol yner Latex
4652
Characteristic Val ue Tol er ance*
Solids content, percent by weight 50 1
Specific gravity at 25 degrees C 1.25 0.01
Wi ght per liter of |atex, kilogranms 5.94 0. 06
pH 6.0 1.0

Particle size of mscelles,
Angst rons 1400 100

*Tol erance is expressed as plus or mnus val ue given.

Table I. - Characteristics of Vinylidene Chloride Copol yner Latex
4652
Characteristic Val ue Tol er ance*
Solids content, percent by weight 50 1
Specific gravity at 25 degrees C 1.25 0.01
Wei ght per gallon of |atex, pounds 10. 19 0.10
pH 6.0 1.0

Particle size of mscelles,
Angst rons 1400 100

*Tol erance is expressed as plus or mnus val ue given.

4.4 Di et hyl ene d ycol Monoethyl Ether Acetate

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: The use of proprietary nmaterials specified in
this section has been approved by NAVFACENGCOVHQ
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(Code 0211) in accordance with the requirenents of
NAVFAC P-68. Paragraphs in this section may be used
wi t hout any further NAVFACENGCOVHQ approval or
request for waiver.

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

Use either "Carbitol" acetate manufactured by Union Carbi de Corporation or
"Ekt asol ve DE" acetate manufactured by Eastman Chemnical Products, Inc.

. 4.5 2-N-Cctyl -4-1sot hiazolin-3-0One

Use a product known as "Skane M 8" manufactured by Rohm and Haas Conpany,
whi ch carries EPA registration nunber 707-100.

.5 I NSTRUCTI ONS FOR M XI NG NRL FORMULATI ON TLL- 46

Speed of m xer shall not exceed 1400 rpm Pernit no vortexing, foaning, or
excess shearing action during mxing of thickener or |atexes. Use a Double
Pl anetary Change Can M xer, which has stirrers with close cl earance between
sides and bottom of can to nake it inpossible for unm xed material to
accunul ate on sides or bottom Oher types of mxers are satisfactory
provided the specified requirenents are met. Wth other types of |ow speed
m xers, frequent renpoval of unm xed material fromthe walls and bottom of
the contai ner by hand scraping is required. Do not use high-speed

di spersers, paint mlls, and similar mxing equi pment, used for dispersing
pi gments by shear or inpingenent. Directions for preparing a 378.5 L 100
gall on batch are specified in the paragraphs entitled "Thi ckener" and
"Latex Lining." For experinmental purposes, the sane weights in grans

i nstead of pounds makes approximately one quart of NRL Forrmul ation TLL-46.

.5.1 Thi ckener

The first step in preparing lining material is to make a thickener
solution. Prepare thickener as follows: Wigh 0.8 kg 1.8 pounds of

hydr oxypropyl nethyl cellul ose powder into a 60 L 15 gallon ni ni mum vol une
mxer. Wiile stirring, add 7.4 kg 16.4 pounds of diethylene glyco
nonoet hyl ether acetate. Continue stirring until hydroxypropyl nethyl
cellulose is dispersed. To this dispersion add 40.4 kg 89. 15 pounds of
water (dem neralized if available) at a rate where thickening occurs

wi thout formation of lunps. After all water has been added and mixture is
honogeneous, very slowy add 0.9 kg 2 pounds of

2-n-octyl -4-isothiazolin-3-one. Continue stirring until thickener nmxture
i s honogeneous. Final volune of this thickener is 49.4 L (49.6 kg) 13.06
gal l ons (109. 35 pounds).

.5.2 Lat ex Lining

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

NOTE: Polysulfide |atex, WD-6, is produced in
quantities of 13,600 kg 30,000 pounds (60 drums) or
nore; ie., where the total surface area to be |ined
anounts to 19 500 square m 210,000 square feet or
nore. |If smaller quantities are required, inquiries
shoul d be addressed to supplier. 3.8 L One gallon
of NRL Formul ation TLL-46 covers 2.3 plus or mnus
0.1 square m 25 plus or mnus one square foot of
concrete surface with the full latex lining system
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2.

The procedure for preparing a 378.54 L 100 gal l on batch of NRL Fornul ation
TLL-46 lining is as follows: Wigh 165.0 kg 363.8 pounds of polysulfide
| atex, WD-6, into sl ow speed nmixer having a m ni mum vol ume of 450 L 110
gallons. This latex may sonetines be in a danp, lunpy solid condition but
will readily disperse in water with stirring, formng a liquid | atex of 50
percent nonvol atile content or lower. To the WD-6, add 46.6 kg 109. 2 pounds
of thickener, m xed in accordance with the paragraph entitled "Thickener,"
while stirring at a rate as necessary to nmaintain a heavy paste-like
consi stency free of any lunps. Continue stirring and add 247.5 kg (201.4 L)
545. 7 pounds (53.2 gallons) of vinylidene chloride |atex copolyner in 4
approxi mately equal increments at a rate such that each increnent is
t horoughly bl ended before next increment is added. Continue stirring unti
final latex lining material is thoroughly bl ended and is of a somewhat
thi xotropic, creamy consistency. Upon filling into containers, strain
final latex lining material through a suitable strainer such as insect
screen to renove skins, lunps, or foreign matter. Final product viscosity
is about 60 plus or minus 3 K U at 70 degrees F 21 degrees C as neasured
with a Krebs-Storner Visconeter

.6 REI NFORCI NG FABRI C

In conjunction with NRL Formul ati on TLL-46 bl ended | atex, provide
reinforcing fabric cotton Gsnaburg conforming to FS CCC-C 429, Type ||
Class 5, width not nore than 1200 mr 48 inches. Wight of fabric shall not
exceed 152.5 grans per square neter 4.5 ounces per square yard.

7 EPOXY COATI NG FOR M SCELLANEQUS METAL

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

NOTE: Epoxy coatings listed are suitable for use in
aviation fuel storage tanks. Delete if not used.
See al so the paragraph entitled "M SCELLANEQUS METAL
PRODUCTS. "
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M L- PRF- 4556 or M L-PRF- 23236, two coats m ni mum coati ng system

. 8 SOURCE QUALI TY CONTROL

.8.1 Sanpl i ng

Notify the Contracting Oficer when lining material is available for
sanmpling at site or source of supply. When directed by Contracting
Oficer, the Contractor, in the presence of the Governnent representative
will obtain a one-quart random sanple from each batch of seal ed contai ners.
Acconpl i sh adequate mixing prior to sanpling to ensure a uniform
representative sanple. A batch is defined as that quantity of materi al
processed by the manufacturer at one tinme and identified by nunber on the

label. Cdearly identify sanples by designated nane, specification nunber,
bat ch number, project contract nunber, intended use, and quantity

i nvol ved. The Government will ship and test sanples.

.8.2 Tests

Sel ect test sanples in accordance with applicable material specifications.
The Government will bear cost of first test. |If a sanple fails to neet
specification requirements, replace material represented by the sanple, and
retest.
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PART 3 EXECUTI ON

3.1 PROTECTI ON FROM TOXI C AND HAZARDOUS CHEM CAL ACENTS

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

NOTE: Include OSHA 29 CFR 1910.1018 for arsenic
exposure and OSHA 29 CFR 1910. 1025 for |ead exposure.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

During tank cleaning, cleanup, surface preparation, and lining application
phases, ensure that enpl oyees are adequately protected fromtoxic and
hazar dous cheni cal agents which exceed the concentrations in OSHA

29 CFR 1910.1000 [, OSHA 29 CFR 1910.1018, and OSHA 29 CFR 1910.1025].
Conply with respiratory protection requirements in OSHA 29 CFR 1910. 134.

3.1.1 Certified Industrial Hygienist (CH)

otain the services of an industrial hygienist certified by the Anerican
Board of Industrial Hygiene to review and approve the operations as to
correctness of work procedures and personal protective equi prment.

3.2 VENTI LATI ON AND AMBI ENT CONDI Tl ONS

Provide forced ventilation inside tanks throughout course of work as
required to maintain a vapor-free condition. Use exhaust fans, either

expl osi on-proof electrically operated or air-driven. Fans shall have
sufficient capacity to hold vapor concentration bel ow 10 percent of | ower
explosive limt as determined with an approved expl osive neter. Keep fans
in operation whenever worknmen are in tanks and as |long as may be necessary
for proper cure of coatings. Anmbient conditions shall be such that each
coat of latex blend dries (cures) within 8 hours. Wen conbination of

ambi ent tenperature and humdity is such that this rate of drying (curing)
cannot be obtai ned, suspend work and utilize space heating,

dehum dification, and additional ventilating equipnent to secure specified
rate of drying and curing. Tenperature and relative hunidity shall be

mai ntai ned within the range recommended by the nanufacturer of the product
bei ng cured. Ventilation shall nmeet at |east mninmum safety requirenments
appropriate to thinners or chem cals used. During application of prinmer
and lining system provide a mninumof 10 air changes per hour. \Where
this is not feasible due to size of tank or limtations in nunber and size
of manhol e openi ngs, provide suction ductwork extending to areas of

heavi est concentrations including | owest |levels of tank. 1In no case shal
exhaust fan capacity be |l ess than 4800 L/s 10,000 cfmr except for snal
tanks of 950 kL 250,000 gallons or less. Ventilate tanks thoroughly during
abrasive blasting and during application and drying (curing) of Iining.

3.3 TANK CLEANI NG SAFETY, FUEL REMOVAL, AND SAFETY AFTER CLEANI NG

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

NOTE: Include the | ast sentence for tanks with | ead
hazar d.
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Cl eani ng of storage tanks, ventilation, fuel renoval, and safety, shall be
in accordance with Section 33 65 00 CLEANI NG PETROLEUM STORAGE TANKS. [

APl Std 2015 cautions that concrete tanks cannot be rendered | ead-hazard
free.]
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3.4 SURFACE PREPARATI ON
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NOTE: The use of proprietary nmaterials specified in
this section has been approved by NAVFACENGCOVHQ
(Code 0211) in accordance with the requirenments of
NAVFAC P-68. Paragraphs in this section may be used
wi t hout any further NAVFACENGCOVHQ approval or
request for waiver.
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Clean surfaces to be lined and free them from dust and fuel contam nation.
Conpl etely renove entire existing lining frompreviously lined tanks. Use
a suitable detergent such as an oil-soluble type, GSA Stock No.

7930- 00-531- 9715 or 7930-00-958-6033 at a concentration of 5 fluid ounces
per gallon of petroleumsolvent such as kerosene, high flash naphtha, or
JP-5. Both GSA Stock No. detergents are avail able from Chenscope

Cor poration, 3200 East Randol MI| Road, Arlington, Texas 76011. Wen

pat ching existing |inings, conpletely renove defective or |oosely adhering
areas. Cut back failures at |least 150 mr 6 i nches beyond affected areas.
VWhen |ining new concrete tanks, etch surfaces, after cleaning, with a 10
percent aqueous hydrochloric acid solution and wash sufficiently with clean
water to renove all traces of acid solution. Acid solution etching will

not be required for older existing tanks. C ean and abrasive bl ast
concrete containing absorbed oils or fuel residues such that adhesion tests
neet requirements specified in the paragraph entitled "Patch Tests."

3.4.1 Fi rst Abrasive Bl ast

After cleaning, give surfaces to be lined a first abrasive blast sufficient
to renove renmining traces of oil. Use conventional air, force-feed, or
pressure-type blasting equi pnent. Water or vapor blast is not permitted.
Use nozzl e of such size that a pressure of 620.5 plus or mnus 69 kPa 90
plus or mnus 10 psig is maintained at blast generator. Provide filtered
and dried air supply. After abrasive blasting, thoroughly clean surfaces
by brushing, blowing with conpressed air, or vacuumi ng. Renove dirt and
abrasive fromtank and di spose of the material in accordance with
applicable regulations. Performtoxicity tests required to conply with
environmental regulations at no additional cost to the CGovernnent.

3.4.2 Concrete Repairs

Fol I owi ng cl eaning and first abrasive blasting, carefully inspect concrete
surfaces for defects. Renove |oose or unsound concrete by chipping back to
clean solid concrete. Pack surface spalls, tie holes, construction joints,
voi ds, or other concrete inperfections over 10 nmw de by 6 nmand |inea
cracks over 2 mmwi de 3/8 inch wide by 1/4 inch deep and |ineal cracks over
1/32 inch wide, regardless of length, with nortar specified in paragraph
entitled "Mortar” flush with surface of concrete. Chip out places where
oi | back-seepage is continuous to a depth of at least 13 mr 1/2 inch and
qui ckly pack with nortar to seal off oil flow Gind-off fins, sharp

of fsets, and other concrete surface projections, or fill with nortar and
trowel smooth, so that a smooth finish is obtained. Where the surface of
the concrete has been repaired with nortar, etch with acid solution and
then wash as specified in the paragraph entitled "Surface Preparation.”

3.4.2.1 Esti mated Area

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Estinmate areas to be repaired by concrete
patching. These areas are difficult to define and
only by mutual agreenent between the Contractor and
Contracting O ficer can a realistic estimte be
established. The following is offered to assist in
establ i shing the concrete patching to be done:

1. Cracks: Cracks to be repaired should be
estinmated to the nearest square neter foot; for
exanple, 25 nm w de by 36000 nm one inch w de by 12
feet long equals one square neter one square foot.
However, the actual area could vary appreciably
dependi ng on the type of crack

2. Spalls less than 160 nm 6 inches: Areas
containing spalls could be so nunerous that the area
could be estinmated as a patch and could lead to an
inflated estinmate. |Isolated spalls should be
estinmated on actual area to be repaired; others
shoul d be consi dered as patches.

3. Patches less than 6 M 1/4 inch deep: Patches

less than 6 mr 1/4 inch deep should be estinmated as
a regular patch if subsequent tank |ining operations
result in damage to the lining caused by the uneven

subst ance.
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Total area of concrete repairs, including holes, cracks, depressions and
pat ching of oil seeps, is estimted to be | ] square neters feet.

. 4.3 Cove and Corner Chanfering

Provide cove at the bottomring joint; that is, where tank wall neets tank
bottom Renove existing cove material and clean joint until sides expose
fresh original concrete. Flush thoroughly exposed concrete and bottom of
joint with water having a tenperature not exceeding 54 degrees C 130
degrees F, and bl ow | oose particles out of joint with conpressed air.
Repack joint with nortar specified in paragraph entitled "Mortar" and form
a cove of nortar between floor and wall. Cove shall have a 45-degree face
and mnimunr 75 nmm 3 inch sides. Provide sane type of cove at intersection
of columms and base, base and fl oor, and inside corners of sunps. Provide
nortar cove around pi pes, sleeves, and nanhol es passing through tank wall
or floor. Chanfer inverse corners to a mnimmradius of 12 mr 1/2 inch

4.4 Patch Tests

.4.4.1 Gener al

Concurrent with concrete repairs and not nore than 2 days after conpletion
of first abrasive blast, apply test patches of lining systemfor adhesion
determ nations to ensure adequate surface preparation and proper
ventilation and anbient conditions for drying. Performpatch tests.
Informthe Contracting Officer, in sufficient tine, so that the Contracting
Oficer may witness these tests.

3.4.4.2 Test Preparation

Apply at | east six patches, two on floor, and four on wall, at |ocations
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designated by Contracting Officer. Make each test patch approxi nately 300
nmr 12 inches square and prepare in identical manner as a conplete lining
system specified in paragraph entitled "Tank Lining." Al ow patches to cure
for not |less than 3 days nor nore than 7 days before perform ng adhesion
tests.

.4.4.3 Tests

Using a razor blade or sharp knife, accurately nmake two parallel cuts
through lining, 25 nmr one inch apart, for a length of about 250 mm 10 i nches.
Take a m ninmumof three strips per patch. Peel one end of resulting strip
of lining fromconcrete for a length sufficient to permt its attachnent to
a calibrated spring-type scale or sinilar device capable of measuring
pounds of pull required to peel off a m nimum of 150 mr 6 inches of strip.
The device shall peel back strip of lining at a rate of approximtely 25 m
one inch per second. Exert pulling force at angl e between 85 and 95
degrees. Pull shall average 22 N 5 pounds or higher. Less than 22 N 5
pounds pul | indicates inadequate surface preparation, allow ng epoxy priner
to beconme too hard before applying | atex blend, inproper tenperature and
hum dity conditions, or inproper mxing of the NRL Formul ation TLL-46.

.4.4.4  Approval

If average pull is less than 22 N 5 pounds, reclean surface, adjust anbient
conditions if warranted, alter fornulation if necessary, and repeat patch
tests as part of work. Do not commence conplete lining systemuntil patch
tests neet specified requirenments and Contracting Oficer has given
approval .

.4.5 Second "Brush" Abrasive Bl ast
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NOTE: The second "brush" abrasive blast is intended
for tanks that have contained black oil. This second
"brush" abrasive blast may be omtted when this is
not the case, such as is often true for tanks which
have contai ned highly volatile products (gasoline)
or for new tanks. However, the requirenment to
"brush" abrasive blast the surfaces of the new
epoxy-resin nortar where used for concrete repairs
and coves shall be included in all cases. As an
alternate to "brush" abrasive blasting the freshly
appl i ed and cured epoxy-resin nortar, |ight hand
sandi ng to roughen these surfaces, prior to
application of the lining system nmnay be specified.

I f non-shrinking cenent nortar is used for concrete
repairs and coves, a wood-trowelled finish my be
specified to provide the necessary "tooth" in lieu

of abrasive blasting or hand sandi ng.
EE IR I Sk S S I S S S S R R Rk S I S Sk S kR R S I Ik S S I R Rk I I O S

Fol | owi ng conpl etion of the concrete repairs, installation of coves, and
approval of the patch tests, give a second "brush" abrasive blast to
concrete surfaces to be lined. Abrasive blast and cl eanup as specified in
paragraph entitled "First Abrasive Blast." This second "brush" abrasive
bl ast shall renmove oil back-seepage, remmining fuel residue, and remaining
patch test material fromsurface. The second abrasive blast al so shal
provide a "tooth" or an anchor pattern of one to 0.5 mr 2 mils over entire
concrete surface and shall roughen surfaces of new epoxy-resin nortar used

SECTION 09 97 23.13 Page 17



3.

for concrete repairs and coves to provide required adhesi on of |ining
system

.4.6 Di sposal of Used Abrasive

Test used abrasive in accordance with 40 CFR 261 to deternmine if it is a
hazardous waste using the EP toxicity test for netals. Handle and dispose
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 of abrasive which is not hazardous waste at a | andfil
of f Governnent property in accordance with applicable regulations. The
contract price will be adjusted if the used abrasive is determ ned to be
hazardous waste. However, paynent for disposal of hazardous waste will not
be made until a conpleted manifest fromthe treatnent or disposal facility
is returned, and a copy furnished to the Governnent.

.5 TANK LI NI NG

Line entire tank bottomand walls. Line colums to 450 mr 18 inches above
floor, and coat remainder of colums up to tank roof only with epoxy primer
and two coats of |atex blend.

.5.1 Epoxy Pri ner

Begin application of Iining systemas soon as possible after conpleting
second abrasive blast. In no case shall tine interval between conpletion
of abrasive blasting and conmrencenent of the epoxy primer application
exceed 2 days. Coat surfaces to be lined first with an aqueous am doam ne
epoxy resin primer. Mx three conponents of this priner only in anmounts
needed to cover an area to which first coat of latex blend can be applied
the followi ng day. Add water in increments not exceeding those
requirenents specified in the paragraph entitled "Epoxy Priner M xture" but
as needed to maintain a workable viscosity over period of application. The
m xture thickens on standing. Mintain viscosity so as to provide a

m ni mum of saggi ng or running on vertical surfaces. Apply priner by brush
or roller and work well into voids in the surface. Spread priner as
uniformy as possible to a thickness of 0.2 to 0.25 mr 8 to 10 m | swet.
Coverage is approximately 4 to 5 square neters per liter 160 to 200 square
feet per gallon. Apply first coat of NRL Fornul ation TLL-46 | atex bl end
after a drying period of 12 hours, but not exceeding 30 hours. |If any
primed area exceeds a drying period of 30 hours or if the prinmer is no

| onger tacky, apply an additional coat of prinmer over first coat prior to
application of first coat of latex blend. Apply the first coat of |atex
blend while prinmer is still tacky.

5.2 Latex Bl end Lining System Application

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

NOTE: Polysulfide |atex, WD-6, is produced in
quantities of 13,600 kg 30,000 pounds (60 drums) or
nore; ie., where the total surface area to be |ined
anounts to 19 500 square m 210,000 square feet or
nore. |If smaller quantities are required, inquiries
shoul d be addressed to supplier. 3.8 L One gallon
of NRL Formul ation TLL-46 covers 2.3 plus or mnus
0.1 square m 25 plus or mnus one square foot of
concrete surface with the full latex lining system
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First apply lining system including reinforcing fabric, to walls and
colums and then to floor and sunps. Wen patching existing |linings, new
pat ches shall overlap existing lining around the stripped area by at | east
200 mr 8 inches. Apply latex blend uniformy by brush or roller. Each
coat may be laid down to a 0.25 mr 10 m |, wet-filmthickness which will
result in adry filmthickness of approximately 0.12 mr 5 m|s.

.5.2.1 First Coat of Latex Bl end

Apply first coat uniformly to epoxy-priner-treated concrete surface while
epoxy priner is still tacky. W rk first coat of latex into surface and
allowto set. Drying tine shall not exceed 8 hours as specified in

par agraph entitled "Ventil ation and Ambi ent Conditions."

.5.2.2 Second Coat of Latex Bl end

Apply second coat uniformly over first coat after it has set. Drying tine
shal | not exceed 8 hours.

.5.2.3 Third Coat of Latex Bl end and Rei nforcing Fabric

Apply reinforcing fabric in third coat of |atex blend. Wsh fabric with

| aundry detergent to renove fireproofing chem cals and sizing, if present,
and rinse thoroughly to renove detergent. |If fabric is not used

imedi ately after washing, dry fabric conpletely for storage. Wen dry
fabric is used, thoroughly wet fabric with clean potable water and wing
out to a danp condition at time of application. 1n no case apply fabric
dry nor soak fabric in latex blend prior to application. After second coat
of latex blend has set, unifornmy apply a third coat. Wile latex is stil
wet, press wetted fabric i mediately onto surface and snooth out with a dry
brush. As soon as fabric has been strai ghtened and winkl es worked out,
apply another coat of latex blend to ensure the fabric is entirely covered
with latex. Danpening of fabric assists in drawing wet latex into and
around each strand of fiber as well as preshrinking fabric. Apply
reinforcing fabric in strips with edge of each strip overlapping the other
by at least 50 nr 2 inches. Extend overlaps at corners, such as between
floor and wall and between floor and columms, not |ess than 200 nr 8 inches
onto floor, nor less than 200 nr 8 inches up the walls and colums. Apply
wal | strips horizontally or vertically. Stop these strips 150 nm 6 inches
bel ow tank roof. Seal top edge of fabric against concrete by applying

| atex blend at |least 150 mr 6 i nches above edge of fabric.

.5.2.4 Extra Rei nforcenent Fabric at Bottom Ri ng Joint

VWhile third coat of latex blend is still wet, press an additional w dth of
danmp reinforcing fabric into place around bottomring joint and snmooth out
with a dry brush. Fabric shall extend at |east 250 mr 10 i nchesonto the
floor and 350 mr 14 inches or nore up wall. Apply another coat of |atex
bl end on top of this second piece of reinforcing fabric to ensure the
fabric is entirely covered with latex. Allow latex blend fromthird coat
with extra reinforcing fabric at bottomring joint to set before applying
finishing coats.

.5.2.5 Fi ni shing Coats of Latex Bl end
Fi ni shing coats shall consist of three or nore full coats of |atex blend as
necessary to achieve a total dry-filmthickness of not |ess than one mr 40

mls. Alloweach coat to dry before next coat is applied. Apply coats
snmoothly and uniformy. Since thick ridges of coating material take |onger
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to cure, these ridges are not allowed. Follow ng application of final coat
of latex blend, at |east 14 days shall el apse before placing tank in
service or fill testing with fuel.

.6 M SCELLANEQUS METAL PRODUCTS
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NOTE: The epoxy coatings are suitable for use in
avi ation fuel storage tanks.
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Performwhite netal abrasive blasting in accordance with SSPC SP 5 on
m scel | aneous netal products, such as |adders and standpi pes, and apply
epoxy coating conformng to M L-PRF-4556 or M L-PRF-23236.

.7 FI ELD QUALI TY CONTRCL

As an exception to requirenents that nay be stated el sewhere in this
contract, make tests and inspections under direction of, and subject to
approval of, the Contracting Oficer.

7.1 Tests of Lining Materials
.7.1.1 Package Stability

Det erm ne package stability by observing the bl ended | atex for |unps,

cakes, or gels that cannot be redispersed readily by stirring with a wooden
paddl e, just prior to application of the blended | atex (NRL Fornul ation
TLL-46) without addition of a thinner or diluent. Redispersed enulsionis
suitable for brush application. After application, exam ne the brushed
filmto ensure honobgeneity, snoothness, and freedom from voids, coarse
particles and cracks. |If the brushed film does not pass the exam nation
for coating appearance and integrity, then one or nore of the coating
constituents has exceeded its shelf-life and shall be replaced.

.7.1.2 Vi scosity

Determ ne viscosity of NRL Formul ati on TLL-46, blended latex, with a
Storner Viscometer in accordance with ASTM D 562.

.T1.2 Test of Lining
.7.2.1 Adhesi on Tests

Fol | owi ng conpl etion and cure of conplete Iining system carry out adhesion
tests. Adhesion tests shall be nade in the sane manner as that specified
in the paragraphs entitled "Patch Tests," "Test Preparation,"” and "Tests."
Performthe adhesion tests. Informthe Contracting Oficer, in sufficient
time, so that the Contracting Oficer may witness these tests.

a. Take a total of six pull tests, four on the wall and two on the
floor. Pulls shall average 22 N 5 pounds or nore.

b. Approval: Unsatisfactory adhesion is cause for rejection
removal , and reapplication of |lining system

c. Repair: Follow ng the adhesion tests, apply patches over stripped

areas, overlapping 200 nm 8 inches all around. Make patches
identical to specified |ining system
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3.7.2.2 Thi ckness of Linings

Det erm ne thickness of linings by neasuring with suitable calipers or

m croneter. Take thickness neasurenents from 25 mr one inch w de-strips of
lining renmoved during adhesion tests. Renobve layers in order to obtain
correct thickness of |ining.

3.7.2.3 Pi nhol es

Det erm ne pinholing by close visual inspection of conpleted Iining.Repair
pi nhol es by applying at |east three additional coats of |atex to pinholed
ar eas.

3.7.3 Fill Test

After the work has been inspected and approved, fill test the tank.Alow a
cure time of at least 14 days after the final coat has been applied before
carrying out the fill test. Renove the blind flanges and reconnect tank
pi ping ready for service. [Reinstall the liquid | evel gaging float.] The
CGovernment will provide the necessary fuel and labor to fill the tank with
fuel. Advise the Contracting Oficer, in witing, at |least 10 days in
advance of the need for this service. Fill tank half full [and check that
drain valves are closed] and check tank for | eaks. Keep tank half full the
first 12 hours of test, then fill tank to full capacity, [and check that
drain val ves are closed] and check tank for |leaks. NMonitor tank |eve
hourly during the first 24 hours of the fill test and notify the
Contracting Oficer imediately of |eaks detected. [Padlock drain valves
closed for the duration of the test and provi de one set of keys to the
Contracting Oficer.] After the tenperature of the fuel has becone
stabilized, take daily readings of the fuel level for a period of 10 days.
If there is no measurable drop in the fuel level during this period, the
tank will be accepted. |f |eakage becones apparent during the filling or
the test period, imediately notify the Contracting O ficer, and Gover nnent
personnel will punp the fuel fromthe tank. Free the tank of vapor, clean
it, and then carefully inspect the new coating system for evidence of
failures. Repair defects found and repeat fill tests.

-- BEnd of Section --
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