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SECTI ON 33 01 50. 65

I NSPECTI ON OF FI ELD FABRI CATED FUEL STORAGE TANKS
02/ 21
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NOTE: This guide specification covers the
requi renents for an out of service Inspection of a
Fiel d Fabricated Fuel Storage Tank

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

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

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

EE R R R S I R R R I R S R R R R R S I R R R R R R R S R R R
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For cases when inspection is followed by repair, use
this Section with 33 01 50.75 REPAIR OF FI ELD

FABRI CATED FUEL STORAGE TANK. Insert applicable
requi renents from 33 01 50.75 should this Section be
used stand al one.

Make use of this Section in consultation with SMES
listed below. The Section requires considerable

j udgrment and specialized professional engineering
conpetence. There are substantial consequences to a
fuel storage tank inspection. Do not use this
Section unl ess professionally conmpetent and
proficient in the assessment of fuel storage tank
integrity.

Know edge and conpetence in topics covered in this
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Section are nai ntai ned by each Service center of
excel l ence. Subject Matter Expert (SME) is defined
as Service Headquarters Subject Matter Experts:

Air Force - The Air Force Fuels Facilities Subject
Matter Expert (AFCEC/ COS)

Arnmy - Headquarters, U 'S. Arny Corps of Engineers,
POL- MCX Facilities Proponent (CECWEC) through the
Arnmy Petrol eum Center (APQ)

Navy/ Mari ne Corps - NAVFAC POL Facility Subject
Matter Expert (NAVFAC EXWC, Cl11)

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

PART 1 GENERAL

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

t hi s paragraph by organi zation, designation, date,
and title.

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

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

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

references in the publish print process.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

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

AVERI CAN PETROLEUM | NSTI TUTE ( API)

APl 570 (2016; Addendum 1 2017; Addendum 2 2018
ERTA 1 2018) Piping I nspection Code:
I n-Service Inspection, Rating, Repair, and
Al teration of Piping Systens

APl MPNB 2. 2A (1995; R 2017) Manual of Petrol eum
Measur enent St andards Chapter 2-Tank
Cal i bration Section 2A- Measurenent and
Calibration of Upright Cylindrical Tanks
by the Manual Tank Strappi ng Met hod

APl MPMS 2. 2B (1989; R 2019) Manual of Petrol eum
Measur enent St andards Chapter 2: Tank
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API

API

API

API

API

API

API

API

API

API

API

API

ANSI / ASNT CP-189

MPMS 2. 2C

MPMS 2. 2D

RP 571

RP 574

RP 575

RP 579-1

RP 1110

RP 2207

Std 521

Std 650

Std 653

Std 2015

Calibration - Section 2B: Calibration of
Upright Cylindrical Tanks Using the
Optical Reference Line Method

(2002; R 2013) Manual of Petrol eum
Measur enent Standards Chapter 2: Tank
Calibration - Section 2C - Calibration of
Upright Cylindrical Tanks Using the
Optical - Tri angul ati on Met hod

(2003; R 2014) Manual of Petrol eum

Measur enent Standards Chapter 2: Tank
Calibration - Section 2D Calibration of
Upright Cylindrical Tanks Using the
Internal Electro-Optical D stance-Ranging
Met hod

(2020) Damage Mechani sms Affecting Fi xed
Equi pnrent in the Refining Industry

(2016) Inspection Practices for Piping
Syst em Conponent s

(2020) Inspection Practices for
At mospheri ¢ and Low Pressure Storage Tanks

Fi t ness- For - Servi ce

(2013; R 2018) Recommended Practice for
the Pressure Testing of Steel Pipelines
for the Transportation of Gas, Petrol eum
Gas, Hazardous Liquids, Highly Volatile
Li qui ds, or Carbon Di oxide

(2017; 7th Ed) Preparing Tank Bottoms for
Hot Weérk

(2014; 6th Ed) Pressure-relieving and
Depr essuring Systens

(2013; Errata 1 2013; Addendum 1 2014;
Errata 2 2014; Addendum 2 2016; Addendum 3
2018) Vel ded Tanks for QI Storage

(2014; Addendum 1 2018) Tank I nspecti on,
Repair, Alteration, and Reconstruction

(2018) Requirenents for Safe Entry and
Cl eani ng of Petrol eum St orage Tanks

AVERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

(2020) ASNT Standard for Qualification and
Certification of Nondestructive Testing
Per sonnel

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7-16

(2017; Errata 2018; Supp 1 2018) M ni mum
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASTM A193/ A193M

ASTM A194/ A194M

Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

Bl.1

B16. 5

B16. 21

B16. 48

B18.2.1

B18. 2. 2

B40. 100

BPVC SEC V

(2003; R 2018) Unified Inch Screw Threads
(UN and UNR Thread Form

(2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2021) Nonnetallic Flat Gaskets for Pipe
Fl anges

(2015) Line Bl anks

(2012; Errata 2013) Square and Hex Bolts
and Screws (Inch Series)

(2022) Nuts for General Applications:
Machi ne Screw Nuts, and Hex, Square, Hex
Fl ange, and Coupling Nuts (lnch Series)

(2022) Pressure Gauges and Gauge
Attachment s

(2017) BPVC Section V-Nondestructive
Exami nati on

ASTM | NTERNATI ONAL (ASTM

ASTM A325

ASTM A563

ASTM D610

ASTM E1316

ASTM E2807

ASTM F436

(2023) Standard Specification for

Al l oy-Steel and Stainless Steel Bolting
Material s for Hi gh-Tenperature Service and
O her Special Purpose Applications

(2023) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for Hi gh-Pressure or

Hi gh- Tenperature Service, or Both

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

(2021; E 2022a) Standard Specification for
Carbon and Alloy Steel Nuts

(2008; R 2019) Standard Practice for

Eval uati ng Degree of Rusting on Painted
St eel Surfaces

(2020a) Standard Term nol ogy for
Nondestructi ve Exam nations

(2011; R 2019) Standard Specification for
3D | magi ng Data Exchange

(2011) Hardened Steel Washers
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1.

ASTM F3125/ F3125M (2019) Standard Specification for High
Strength Structural Bolts and Assenblies,
Steel and Alloy Steel, Heat Treated, Inch
Di nensi ons 120 ksi and 150 ksi M ni mum
Tensile Strength, and Metric Di nmensions
830 MPa and 1040 MPa M ni mum Tensil e
Strength

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 30 (2024) Fl anmabl e and Conbusti bl e Li qui ds
Code

NFPA 326 (2015) Standard for Safeguardi ng of Tanks
and Containers for Entry, C eaning, or
Repai r

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPQ)

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

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE AMS3275 (2009; Rev C) Sheet, Acrylonitrile

But adi ene (NBR) Rubber and Non- Asbest os
Fi ber Fuel and G| Resistant

U S. ARW CORPS OF ENG NEERS (USACE)

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

U S. DEPARTMENT OF DEFENSE ( DOD)

M L- PRF- 907 (2020; Rev H) Antiseize Thread Conpound,
Hi gh Tenperature

UFC 3-301-01 (2023; with Change 1, 2023) Structural
Engi neeri ng

UFC 3-460-03 (2017; with Change 2, 2023) Petrol eum Fuel
Systens Mai nt enance

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910. 146 Permt-required Confined Spaces

2 DEFI NI TI ONS

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

NOTE: Requirenents in this Section nust be checked
agai nst requirenents in the project Statenent of
Work or Project Programto ensure that there is not

a conflict.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I
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1

2.1 DoD Tank Features Li st

As used in this Section, docunentation of functional and physica
attributes in the formof a spreadsheet which the Contracting Oficer wll
provide after award. This docunent is in addition to the APl Std 653
Annex C inspection checklist.

. 2.2 Hazar dous Area

As used in this Section, any area within 30 neters 100 feet of active
storage tanks, areas within 30 neters 100 feet of |eaking sections of fue
pi pel i nes or other vapor sources, areas within 60 neters 200 feet of the
downwi nd side of potential vapor em ssion sources (i.e., pressure-vacuum
vents, sanple ports, or open vents on active tanks; |eaking sections of

pi pelines), areas within existing tanks, and areas within a tunnel or adit.

. 2.3 Hot Work

For work covered by this section: drilling, boring, flame heating,
wel di ng, torch cutting, brazing, carbon arc gougi ng, grinding, abrasive
bl asting, or any work which produces heat, by any nmeans, of 200 degrees C
400 degrees F or nore; or in the presence of flanmables or flammable

at nospheres, other ignition sources such as spark or arc producing tools
or equi pnent, static discharges, friction, inpact, open flanes or enbers,
nonexpl osi on-proof lights, fixtures, nmotors or equipnent.

.2.4 | ndependent

Inmpartial third party not a part or affiliated with Contractor or
subcontractor principal or subsidiary businesses.

. 2.5 | nspect or of Record

The individual, certified as a fuel storage tank inspector, in responsible
charge of the storage tank inspection who will attest to the suitability
for service. The recognized certification is APl Std 653.

. 2.6 Mandat ory Repair

Action necessary to preserve or restore the structural and hydraulic
integrity of the tank or piping, or to nitigate a safety hazard. |ncludes
any condition which has or may breach the hydraulic or structura

integrity of the tank prior to the next integrity inspection

2.7 Mari ne Chem st

The hol der of a valid Certificate issued by the National Fire Protection
Associ ation in accordance with the "Rules for Certification of Mrine
Chemi sts" establishing the individual as a Qualified Person pursuant to
NFPA 326.

. 2.8 MAWP

Maxi mum al | owabl e worki ng pressure: As used in this Section, nmaxinmm
internal pressure in the piping systemfor continued operation at the nopst
severe condition of coincident internal or external pressure and

t emper at ure expected during service.

SECTION 33 01 50.65 Page 9



1.2.9 M I
A unit of length equal to 0.001 of an inch.
1.2.10 Progressive Indication

A response from a nondestructive exam nation interpreted to be rel evant
and eval uated to be tine-dependent deterioration such as active corrosion

1.2.11 Recomended Repai r

Action intended to extend the service life of the tank or piping and to
address conditions that currently, or within the next service interval,
wi || not have an adverse affect on tank operability or integrity.
Applicability is limted to exclude soft or elastoneric parts for any
pressure contai ning system

1.2.12 Tank Engi neer

One or nore |icensed professional engineers, or an engineering firm
acceptable to the Contracting O ficer, know edgeabl e and experienced in

t he engi neering disciplines associated with the eval uation of mechanica
and material characteristics that affect the integrity and reliability of
storage tanks. The storage tank engineer is the tank inspection subject
matter expert.

1.2.13 Tank | nspection

As used in this Section, a tank inspection is a multi-disciplinary

engi neeri ng assessnment of all petroleum oil, and lubricant storage tank
systenms within or connected to the tank hydraulic boundary. Systens

i ncl ude nozzl es, appurtenances and conveyance systens such as pi ping,

stilling well, valve, flow control, cathodic protection, overfill
protection, spill prevention, containment, |eak detection, fire
suppressi on, gauging, ventilation, lighting, and other electrica

systenms. |nspection includes a review of cathodic protection reports and

rel evant as-built records when available. Unless stated otherwise in the
[Project Progranj[Statenent of Wrk], the linmts are the boundary of
secondary contai nment .

1.2.14 Tank | nspect or

An individual certified as a fuel storage tank inspector. The recognized
certification is APl Std 653.

1.3 ADM NI STRATI VE REQUI REMENTS

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

NOTE: Piping hydrostatic test for use on cut and
cover tank piping within the hydraulic boundary or
on drain-dry AST pi ping.

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

1.3.1 Sequenci ng

[ Schedul e hydrostatic test of nozzle piping to occur early during the
i nspecti on phase. Report results in the prelimnary inspection report.

] Schedul e tank inspection(s) to occur in accordance with Section 01 14 00

SECTION 33 01 50.65 Page 10



WORK RESTRI CTI ONS
1.3.2 Safety Permts and Equi prent

Acquire safety permts and necessary safety equi pment in conpliance with
Installati on Requirenments, Section 01 35 26 GOVERNVENTAL SAFETY

REQUI REMENTS, Section 33 01 50.55 CLEANI NG OF PETROLEUM STORAGE TANKS, and
EM 385-1-1. A permt is required for all hot work. The storage tank is a
confined space and entry nust be nade in accordance with requirenents of
EM 385-1-1 Section 34.

1.3.3 Regul at ory Requi renents

otain permts required to conply with local, State, and Federa
regul ati ons.

1.4 SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

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

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

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

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

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
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used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 01 Preconstruction Submittals
Tank | nspector Credentials; C[, [
[ Pi pi ng I nspector Credentials; C[, [ 11
] Tank Engi neer Credentials; C[, [ 11
NDE Exam ner Credentials; ¢, |

NDE Firm Credentials; C[, |

Hydrostatic Test Plan; G, [__ 11
I nspection Plan; ¢, [ 11
Prelim nary Inspection Report; C[, [ 1]

I nspection Report; ¢, |
SD- 06 Test Reports
Hydrostatic Test Report; C[, [__ 11
SD-07 Certificates
I nstrument Calibration Certificate
SD-10 Operation and Mai ntenance Data
El ectronic Tank Calibration Table; C[, [ 11
1.5 QUALITY ASSURANCE
1.5.1 Modi ficati on of References

Performwork in accordance with UFC 3-460-03. Except as nodified herein,
work nmust conformto [API 570, APl RP 574, ]1API Std 653, and APl RP 575.

1.5.2 Qualification and Certification
1.5.2.1 Tank Engi neer

Qualification: Mninum|[four][seven] years verifiable experience in

eval uation, design, repair, and integrity assessnent of [field
fabricated][cut and cover] fuel storage tanks. Provide evidence of having
conpl eted tank inspections, inspections of repairs, or integrity
assessments on at |least five simlar size and type tanks within the

previ ous four years.

Certification: Licensed Professional Cvil or Mechanical Engi neer

[Certification as an APl Std 653 tank inspector. ]Provide Tank Engi neer
Credential s and qualification

SECTION 33 01 50.65 Page 12



1.5.2.2 Tank | nspect or

Qualification: Mninum|[four][seven] years verifiable experience
perform ng i nspections[ of bulk fuel storage tanks][ of cut and cover fue
storage tanks]. Provide evidence of having conpleted inspections on at

| east five sinilar size and type storage tanks within the previous four
years.

Certification: APl Std 653 tank inspector. Provide Tank | nspector
Credentials to include API Std 653 certification and qualification

[1.5.2.3 Pi pi ng I nspector

R I S S S S I S I R R S R I S O R S S I
NOTE: Piping inspector for use if piping and nozzle
i nspection and pi ping hydrostatic test on cut and
cover tank piping that is part of the tank hydraulic
boundary or on drain-dry AST piping is within the
purvi ew of the inspection scope.

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

Qualification: Mninmumfour years verifiable experience performng fue
pi pi ng i nspections of the sane size and type as required. Provide

evi dence of having conpleted at least five simlar inspections within the
previ ous four years.

Certification: APl 570 piping inspector. Provide Piping |Inspector
Credentials to include API 570 certification and qualification

1]1.5.2.4 Non- Destructi ve Exami nati on (NDE) Conpany

Qualification: [Independent third party conpany][ Conpany] wi th m ni nmum
four years verifiable experience conducting:

a. Tank plate scanning for surface, subsurface, and backsi de indications
b. Weld exami nation for surface and subsurface indications

Certification: NDE Firm Credentials to include contact information
i ndustry qualification, and experience.

1.5.2.5 Non- Destructi ve Exam ner

Qualification: Examners nust be qualified to perform non-destructive
exam nation in accordance with APl Std 653 and APl Std 650. Exam ners
must neet m ni mumrequirements for qualification in ANSI/ASNT CP-189.
Qualified exam ners nust have m nimum five years verifiable experience
perform ng non-destructive exam nation of fuel storage tanks. Experience
is defined as work activity perforning a specific NDE nethod under the
direction of qualified supervision but does not include time spent in
trai ni ng prograns.

Certification: Examiners certified to at |east Level Il requirenents
conpliant with ANSI/ASNT CP-189 for the applicable nethod. Level |
Limted certification does not neet this requirenent. Provide NDE
Exam ner Credentials to include qualification and certification
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1.6 I NSPECTI ON PLAN

Submit Inspection Plan pursuant to Section [01 33 00.05 20 CONSTRUCTI ON
SUBM TTAL PROCEDURES] [ 01 33 00 SUBM TTAL PROCEDURES] .

1.6.1 Desired Service Interva

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 S R R R R O

NOTE: Use judgnent regarding Desired Service

Interval. OOCS repair durations can be | engthy.
CGoal is 20-year interval but rmust account for repair
duration. |If 24 years is infeasible or unnecessary,

use 12 years. Ensure interval is consistent with

requi rements I n wor k st atement.
R R R R R E R R R

Unl ess otherwi se stated in the [Project Program|[Statement of Wrk], use
[12][24] years as the interval to the next inspection

1.6.2 Envi ronnent al Condi ti ons

Plan ventilation and tank entry means which will provide a gas-free
environnent suitable for safe entry. Conply with Section 33 01 50.55
CLEANI NG OF PETROLEUM STORAGE TANKS and APl Std 2015. Prepare for tank
bottom work consistent with APl RP 2207.

1.6.2.1 Gas Test Hol es

Li quid or hydrocarbon vapor m ght exist [in the tank shell to substrate
interstice][belowthe bottomplates]. Should the space be required to be
sanpl ed or inerted, provide an engineered detail to install and repair
test holes. Purge the interstice with inert gas if required to establish
gas-free conditions and in accordance with APl RP 2207. Provide test

hol es pursuant to paragraph GAS TEST HOLE | NSTALLATI ON. Repair gas test
hol es in accordance with paragraph GAS TEST HOLE REPAI R

[1.6.3 Tank Ceonetric Data

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

NOTE: Use this paragraph in the event a qualitative
data froma LIDAR survey of the tank interior is
desi red.

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

Plan a survey regine which will result in a thorough, electronic dataset
of tank interior surfaces and internal piping. Data nmust be
non-proprietary and conformto ASTM E2807. Point density must be adequate
to provide surface resolution of 0.20 inch each axis. Data are intended
for use as a permanent set of baseline geonetric information and to be
regi stered with inspection data. Ensure point cloud is supported directly
wi t hi n AUTOCAD sof t war e.

1[1.6.4 Destructive Testing

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

NOTE: Use this paragraph should it be expected that
confirmation of inspection NDE will be useful or
required, if there are questions about weldability,
or if metallurgical properties of the material need
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to be established. Do not use destructive testing
unl ess warranted and repairs are progranmned.
Require in the Project Programor SONthe quantity,
size, and location of coupons. |If NDE confirnmation
is being perforned, select |ocations based on

i nspection thickness data.

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

Provi de destructive testing which will obtain test coupons, submt themto
a laboratory for analysis, and report [nmetal |oss, ]chem cal, mnechanical
macr ogr aphi c, and netal | ographic properties of the material. Use the

services of an accredited test |aboratory. Design the testing to inform
the repair design and wel d procedure qualification as required in Section
33 01 50.75 REPAIR OF FI ELD FABRI CATED FUEL STORAGE TANKS. [ Conpare and
report the metal loss data with results of the NDE perforned during

i nspection. ]Coupon location, size, and quantity are pursuant to
requirenents in the [Project Programn|[Statenment of Work].

]1.6.5 Acti onabl e I ndication Determn nation

Retroactive conpliance with criteria such as UFC, DoD Standard Design, and
APl Std 650 is not required. Many vintage tank welds fully perform
despite nonconpliance with current weld profile or spacing criteria.

Eval uat e past performance of welds and assess the expectation for
continued performance in structural and hydraulic integrity. Do not find
a weld actionable solely for the purpose of current criteria conpliance,
unl ess the finding informs a recommendation that affects integrity or
operability.

[1.6.6 Abovegr ound Storage Tank

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

NOTE: Use this paragraph only for aboveground tanks.

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

Pl an the storage tank inspection and ot her specialized engi neering
services. Use the APl Std 653 Annex C inspection checklist. |In addition,
i ncorporate inspection of conponents which fall outside the scope of

APl Std 653[ and APl 570], but which fall within the scope of this
Section. Plan the inspection to validate storage tank conditions in order
to fully informa repair design

Speci fy conpl enentary exani nati on net hods capabl e of detecting and sizing
surface and subsurface defects, as well as product and backsi de
corrosion. Qualitative methods are acceptable for screeni ng purposes as
long as requirenents of this Section are net and quantitative data are
obt ai ned by foll ow on neans.

Pl an an inspection approach which will exam ne 100 percent, as interior
appurtenances allow, of the tank bottom Tailor plan to specific facility
conditions. Address relevant damage nmechani sms pursuant to engi neering
best practice and API RP 571. Do not use a risk-based approach

1.6.6.1 Corrosi on Rate

Screen inspection data to distinguish progressive versus non-progressive
i ndi cati ons but use only progressive indications in rate cal cul ati ons.
Cal cul ate corrosion rates per region per APl Std 653 and include in
prelimnary report.
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1.6.6.2 Remai ni ng Thi ckness Anal ysi s

Cal cul ate m nimum pl ate thickness for all regions. Assune product side
corrosion rate for coated regions is zero if the expected life of the
coating system equals or exceeds the service interval. Report the

t hi ckness required to achieve, at the end of the service interval, 100
mls of plate thickness.

1.6.6.3 Remai ni ng Service Life

Classify relevant indications into mandatory and recomended cat egori es.
Apply requirenents in paragraph SU TABI LI TY FOR SERVI CE

1.6.6.4  Atnospheric Vent Capability

Cal cul ate the normal and emergency atnospheric vent requirenents at
maxi mumrates of fill and issue. Assess capability of vents and their
conformance to NFPA 30.

1[1.6.7 Cut and Cover Tank

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

NOTE: Use this paragraph only for cut and cover
t anks.

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

Pl an the storage tank inspection and ot her specialized engi neering
services. Incorporate inspection of components which fall outside the
scope of APl Std 653[ and APl 570], but which fall within the scope of
this Section. Plan the inspection to validate storage tank conditions in
order to fully informa repair design

Speci fy conpl enentary exani nati on nmet hods capabl e of detecting and sizing
surface and subsurface defects, as well as product and backsi de
corrosion. Qualitative methods are acceptabl e for screeni ng purposes as
long as requirenents of this Section are net and quantitative data are
obt ai ned by foll ow on neans.

Pl an an inspection approach which will exam ne 100 percent, as interior
appurtenances allow, of the tank shell and bottom Tailor plan to
specific facility conditions. Address rel evant danage nechani sns pursuant
to engi neering best practice and APl RP 571. Do not use a risk-based

appr oach.

1.6.7.1 Modi fi ed | nspecti on Approach Anal ysis

Use a nodified approach in order to apply principles of APl Std 653 to the
extent practicable, and al so assess unique characteristics of cut and
cover storage tanks. Evaluate tank conditions through a systematic
approach |l ed by the Tank Engi neer. Many original construction welds are
nonconpliant with current standards and practices for geonetry and

spaci ng. Use engi neering judgnent when recommendi ng repair of existing
fully-perform ng but nonconpliant welds.

Provide a Modified | nspection Approach Analysis (M AA) which describes the
engi neering basis for the inspection. Adhere to principles of APl Std 653.
Take into account the tank design and construction nethods. |ncorporate

best engineering practice. Analyze and submit the MAA in accordance with
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Section [01 33 10.05 20 DESI GN SUBM TTAL PROCEDURES] [ 01 33 00 SUBM TTAL

PROCEDURES] .

1.6.7.2

Modi fied AP

| nspection

Use an inspection regime which inplenents this Section and principles of

APl Std 653, AP

1.6.7.3

RP 575[, AP

Corrosion Rate

570,

and APl RP 574].

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE:

Cal cul ate corrosion rate using two nethods.

Evaluate results to determ ne which is nore

conservati ve.
R R R R R R R R R R

Organi ze thickness data into bottom and shel
data to distinguish progressive versus non-progressive indications but
only progressive indications in rate cal cul ations.
regi on as the quotient of netal

corrosion rates per

Cal cul ate corrosion rates in accordance with AP
Report thickness in mls and rates in mls per year.

in Table 1.

Screen inspection
use
Calculate long term

| oss and tine.

Std 653. Use assunptions

regi ons.

Table 1 Corrosion and Renai ni ng Thi ckness Assunptions

M ni mum t hi ckness
interva

(mls) end of service

100

Origi nal

service start year

Nomi nal thickness (mls

bottom

Nomi nal thickness (mls

ot her regions)

G

Desired Service Interva

(years)

See par agraph DESI RED SERVI CE
| NTERVAL

1.6.7.4

Remai ni ng Thi ckness Anal ysi s

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

NOTE:

Use a factor of safety in the corrosion rate

if needed to nmitigate inspection uncertainty risk on

tanks wi t hout
needed as a best

RPB and/ or
practice.

| eak detection, or if

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

Use the corrosion rate calculated fromvalues in Table 1 and the nethod in

APl Std 653.

t hi ckness at the end of a service interval,
corrosion rate method.

corrosion rate and with the API

11.6.8

Non- Destructi ve Exam nati on

Report the required thickness to achieve 100 mls of plate

using both the long term

Pl an an exami nation to provide conplenentary non-destructive techniques.

Do not

have the capability to detect
as through hol es.

wel |

rely on a single technol ogy.
backsi de corrosion at the m ni nrum vol ume as

Pr ocedur es nust

Ensure techni ques, in the aggregate,

be conpliant with ASVE BPVC SEC V.
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Qualitative nethods are acceptable for screening as |ong as requirenents
of this Section are net and quantitative data are obtained by foll ow on
nmeans.

Record associ ated geonetric data for relevant indications. Ildentify
exam ner (s) used at each indication

Specify VT, UT, and VBT techniques fully conpliant with this Section,
ASME BPVC SEC V, and APl Std 650. Adhere to NDE term nology in ASTM E1316.
Provi de an NDE Pl an which includes requirements of ASME BPVC SEC V.

1.6.8.1 Pl ate Scan

Provi de bottom[and shell ]plate scanning to screen surfaces for backside
corrosion. Provide UT at regions where tank scanni ng cannot be
conducted. Prove up backside indications with an ultrasonic nethod.

1.6.8.2 Wl d Exam nation

Provi de bottom[and shell ]weld examination independent of plate
scanning. Characterize indications as actionable based on hydraulic or
structural integrity and not on criteria conpliance. Ildentify conditions
whi ch are synptonmatic of poor weld performance.

1.6.8.3 Vacuum Box Testi ng

Provide a procedure to test in two pressure increnents. Start the test
with a 3 psig differential. Mintain vacuum pressure for at |east 10
seconds. Slowy increase to 8 psig differential and maintain for at |east
10 seconds. Record exam ner(s) and register test data with the geonetric
dat aset .

1.6.8.4 NDE Reliability

If MFL is used, conply with APl Std 653 Annex G requirenents for
qualification of tank bottomexamners. Only third-party conpanies,
havi ng no conflict of interest in tank bottom exam nation applications,
may facilitate qualification tests. For any other technique, provide a
qgual i fied procedure and docunentation that exani ners are capabl e of
reliably detecting backside netal [oss with the procedure.

[1.6.9 Tank Pi pi ng

R I I S S S S I I R I I R R S S S S
NOTE: Piping inspection and piping hydrostatic test
are for use on cut and cover tank piping that is
part of the tank hydraulic boundary or on drain-dry
AST pi pi ng.

Use judgnment on which type of test to specify.
Identify test boundaries and whether there are neans
for isolation. Hot work during the inspection phase
may be required. ldentify local test water

di sposition requirenments.

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

Pl an an inspection of tank process piping, drain and water draw |lines,
nozzl e necks, flanges, and valves. Inspect to provide condition
information, identify deterioration, and establish geonetric data.
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Incorporate into the inspection plan principles of APl 570 and APl RP 574.
1.6.9.1 Tank Pi pi ng Hydrostatic Test

[ Plan a tenperature conpensated, volume and pressure reconcil ed hydrostatic
test. Segnents are drain-dry piping and any piping exposed to tank head.
Test to the isolation valve flange. Plan the test consistent with
APl RP 1110. Isolate test segnents with suitable nmeans. Use water as the
test medium Test pressure must be meaningful and not |ess than 150 psig
unl ess an alternative is authorized by the Contracting Oficer. Do not
exceed the rating of an ASME B16.5, carbon steel, ANSI O ass 150 fl ange.

M ni mum test duration is four hours.

Test must anal yze consistent and i nconsistent error, the magnitude of | ost
vol ume, and data trends. Inconsistent error able to be reconciled to | ess
than 0.25 degree F is an acceptable result unless an alternate threshold
is authorized by the Contracting Oficer.

Prepare Hydrostatic Test Plan consistent with APl RP 1110 and this
Section. Subnmit in accordance with Section [01 33 00.05 20 CONSTRUCTI ON
SUBM TTAL PROCEDURES] [ 01 33 00 SUBM TTAL PROCEDURES]. I ncl ude:

a. Site specific test procedure and pressure

b. Description of equipnent, piping, and valves to be used, including one
line diagrams)

c. Method to secure test segnent
d. Test record form
e. Current instrunment calibration certificates
f. List of test segments and intended test pressure for each
g. Acceptance criterion
h. Method to characterize test water to screen for contam nants
i. Method to transport, store, and di spose test water
j. Post-test engineering analysis
]J[Plan a conbined strength and | eak test consistent with principles of
UFC 3-460-03 Appendix G Strength test pressure conponent nust be
meani ngf ul and not |ess than 150 psig unless an alternative is authorized
by the Contracting Oficer. Leak test conponent nust use a nethod which
has been third party certified by the National Wrk G oup on Leak
Detection Eval uations. Segnents are drain-dry piping and any pi ping
exposed to tank head. Test to the isolation valve flange. Provide tests

early in the inspection evol ution

111.7 SUI TABI LI TY FOR SERVI CE

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

NOTE: Program nechani cal repairs to provide 24
years of service even if a State or |oca
jurisdiction requires a shorter conpliance

i nspection interval. Revisit this approach and
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apply judgment once condition data are received.

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

Eval uate inspection data to determne suitability for continued use.
Identify conditions which pose a risk to integrity. Deternmine a neta
| oss threshold for nmandatory repairs.

In the determinati on of nandatory repairs:
a. Use a "first, do no harmt' approach to classifying tank repairs.

b. Use Desired Service Interval as the tinme to next inspection unless
notified otherwi se by the Contracting O ficer

c. Use mninmumremaining thickness (MRT) no less than 100 nils at the
next inspection.

d. Do not classify as mandatory repair of conditions which are
nonconpliant with current standards but are un-related to structura
or hydraulic integrity (e.g., gouge, inproper weld spacing, weld
profile).

e. Apply repair determ nation to individual indications. Do not average
across an entire plate or course.

. 8 PRQIECT/ SI TE CONDI Tl ONS

.8.1 Preparati on for |Inspection

Devel op written procedures in accordance with APl Std 653 and APl RP 575
for entry and re-entry into a storage tank. Ensure gas-generating,
pyrophoric, or toxic residues have been renoved. Review requirenents in
this Section and the inspection plan to test the interstice for

hydr ocarbons and purge as necessary. Do not start inspection unti
storage tank has been certified by the Marine Chenist to be safe for
entry, and requirenments of this Section, Section 01 35 26 GOVERNVENTAL
SAFETY REQUI REMENTS, and EM 385-1-1 have been net.

PART 2 PRODUCTS

2.

1 Gasket s

Conposition ring, one piece factory cut, conpliant with ASME B16. 21
Buna- N. Gaskets must be conposed of either graphite or synthetic fibers in
anitrile binder and nmust be resistant to the effects of aviation

hydr ocarbon fuel s and manufactured of fire-resistant materials. Use
full-faced gaskets for flat-face flanged joints. Use ring gaskets on

rai sed-face flanged joints. Buna-N naterial nust conformto SAE AMS3275.
Sel ect a gasket suitable for the work and test pressure of the fluid.

.2 Fast eners

2.1 Fl ange Bolts, Nuts, and Washers

Bolts for pipe flanges, flanged fittings, manway covers, valves, and
accessories nmust conformto ASVE B18.2.1. Bolts must be of sufficient
length to obtain full bearing on the nuts and rmust project no nore than
three full threads beyond the nuts with the bolts tightened to the
required torque. Bolts must be regul ar hexagonal bolts conformng to
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ASME B18.2.1 with material conformng to ASTM A193/ A193l, O ass 2, G ade
B8, stainless steel, when connections between steel and alum num are nade,
and Grade B7 when only carbon steel conponents are involved. Bolts mnust
be threaded in accordance with ASME B1.1, Cass 2A fit, Coarse Thread
Series, for sizes one inch and smaller and Eight-Pitch Thread Series for
sizes larger than one inch. Were alumnumis bolted to steel, use

stainl ess steel fasteners.

Nuts for pipe flanges, flanged fittings, valves and accessories mnust
conformto ASME B18. 2.2, hexagonal, heavy series with material conformng
to ASTM A194/ A194l, Grade 8, stainless steel for stainless steel bolts,
and Grade 7 for carbon steel bolts. Nuts nust be threaded in accordance
with ASME Bl.1, Cass 2B fit, Coarse Thread Series for sizes one inch and
snal l er and Eight-Pitch Thread Series for sizes larger than one inch.

Use chrom um nol ybdenum al | oy washers di mensi oned to ASTM F436 fl at
circular for chrom um nol ybdenum bolts. Use stainless steel washers

di mensi oned in accordance with ASTM F436 flat circular and fabricated from
the sane grade of stainless steel as the bolt. Use torque wenches to
tighten flange bolts to the torque recomended by the gasket nanufacturer
or to elimnate drips. Tighten in the pattern reconmended by the gasket
manuf acturer. Use anti-seize compound on stainless steel bolts.

2.2.2 Structural Bolts, Nuts, and Washers

a. Bolts: ASTM F3125/F3125N (ASTM A325), Type 1, heavy hex style, plain
finish. Ensure bolt heads are distinctively marked with the
manuf acturer unique identifier and grade. Bearing type connections
are Type N unl ess deterni ned ot herw se.

b. Nuts: ASTM A563, Grade C, heavy hex style, plain finish. Ensure nuts
are distinctively marked with the manufacturer's unique identifier and
gr ade.

c. Washers: ASTM F436, Type 1, circular. Wen the outer face of the
joint has a slope greater than 1:20 with respect to a plane normal to
the bolt axis, use ASTM F436, Type 1, beveled to conpensate for the
| ack of parallelism

2.2.3 Thread Lubri cant

Provide thread |ubricant on fastener to nminimze galling compliant with
M L- PRF-907 Anti-Seize Conpound on fasteners external to the tank. On
tank interior fasteners use SAE 30 oil.

PART 3 EXECUTI ON

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

NOTE: This Section is not ordinarily intended to

be used wi thout Section 33 01 50.75 REPAIR OF FI ELD
FABRI CATED FUEL STORAGE TANK. If used stand-al one,
i ncorporate appropriate requirenents fromthat

secti on.

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

3.1 CONTRCOL OF HAZARDOUS ENERGY

Prior to entry, provide proper |ockout and tagout of the storage tank and
appurtenances to conpletely isolate fromsources of energy. Itens to be
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i sol ated include nozzles, valves, punps, and notor starters. |Isolate tank
and pi ping with physical neans such as blind flanges conmpliant with

ASME B16.5 or solid-plate line blanks conpliant with ASVME B16.48 to
prevent fuel or vapor transfer into the tank or piping. |Isolation neans
must be of sufficient strength to withstand pressure which m ght be
exerted by the product being bl anked of f, and nust be gasketed on both
sides if line blank is inserted between two flanges. Do not use a valve
as nmeans of isolation. Execute in accordance wi th accepted Accident
Prevention Plan, Section 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS and

EM 385-1-1. Coordinate | ockout / tagout with site fuels operator

1.1 Thermal Rel i ef

Eval uate thernal relief capability on active facility piping isolated from
the tank. Should isolation nmeans result in a segnment of active piping
unprotected fromthermal overpressure, provide tenporary neans consi stent
with APl Std 521 to relieve the overpressure. Consult with operators to
determ ne existing relief pressures and adjust tenporary relief settings
to ensure overpressure does not occur

.2 TANK PLATE ACCESS

Provi de neans of access to all areas of the tank envel ope for personnel
materials, and equipnent. Provide lighting, ventilation, and access to
the work for the Contracting Oficer representative while inspection is
bei ng perforned.

.3 GAS- FREE ENVI RONVENT

Degas tank until requirenments of Section 33 01 50.55 CLEANI NG OF PETROLEUM
STORAGE TANKS, the accepted Accident Prevention Plan, APl Std 2015,

29 CFR 1910. 146, and the certified Marine Chemi st are net. Cbtain
gas-free certification fromthe Marine Chemist. Mintain the gas-free
environnent. Purge the interstice with inert gas as-needed to renpve

hydr ocarbon vapors consistent with APl RP 2207.

.4 TANK CLEANI NG
Clean tank in accordance with this Section and Section 33 01 50.55

CLEANI NG OF PETROLEUM STORAGE TANKS. The interior surfaces mnust be
cl eaned not to bare netal but only to the surface of sound coating, free

of rust, dirt, scale, |loose naterial, fuel, oil, grease, sludge, and other
del eterious naterial. Do not damage sound coating material. |If coating
is | oose or disbonded and interferes with the tank inspection, renove it
and clean the surfaces to bare [metal][concrete]. |If tank coating repair

or replacenment is required in the [Project Progran][Statenent of Wrk],
clean surfaces to the |l evel of cleanliness necessary for coating renoval
and recoating work to proceed. Ceanliness requirenents of this paragraph
are not intended to neet coating surface preparation requirenents.

.5 DATA MANAGEMENT

Organi ze data in a non-proprietary managenent system such as a dat abase or
spreadsheet. Serialize all NDE and APl inspection indications with a

uni que identifier. The system nust have the capability to easily be
searched to track the provenance of each inspection indication to repair
C oud- based systens are not acceptable.

Cat egori ze indications pursuant to definitions in ASTM E1316.
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3.

6 GAS TEST HOLE | NSTALLATI ON

In the event verification of conditions in the interstice is required and
pursuant to Marine Chemi st requirenments, install gas test holes in
accordance with the inspection design and hot work pernmit. Drill with a
pneurmati c tool using cooling lubricant. Test hole dianeter nust not
exceed 3/16 in. Record all gas test hole locations in the indications
dat abase with a serialized identifier. Mark all test hole |ocations

adj acent to the hole in a neat and professional manner which will remain
evident following the repair. Repair gas test holes in accordance wth
par agraph GAS TEST HOLE REPAIR

T PHOTOGRAPHI C DOCUMENTATI ON

Docurent conditions with well-illum nated phot ographi ¢c means and ni ni mum
capture resolution of 2560 x 1920. Only downsanpl e i mages for reporting
purposes. Provide full resolution inages in electronic format on portable
nedia. USB flash drives are not allowed. |[|nclude photographs which
docunent the condition of the tank, general overall |ayout, and

di screpanci es.

. 8 STORAGE TANK | NSPECTI ON

Arrive at site with all necessary equi pnent and material. Performa

t horough storage tank inspection in accordance with APl Std 653, APl RP 575,
[API 570, ]this Section, and pursuant to the engi neered inspection plan
Scan 100 percent of tank [botton][hydraulic surfaces] as interior
appurtenances allow, to screen for discontinuities, flaws, anomalies,
corrosion, cracks, gouges, |amnations, and other conditions. Collect

data to be used in the assessment of corrosion growh, structura

integrity, brittle fracture, and hydraulic integrity. Conplete the DoD
Tank Features List and the APl Std 653 checklist and provide themw th the
prelimnary report.

Popul ate a database with inspection results. Distinguish between
product - si de and back-side indications. Categorize indications into
corrosi on-based and non corrosion-based indications.

.8.1 Protect in Pl ace

Protect in place nmotors, punps, inpellers, risers, floating roof, and ATG
probe and conductors. Mark indications and inspection infornmation on tank
plates in a neat and professional manner. Do not use fluorescent paint in
t he tank.

.8.2 I nspection Before and During C eaning

Pressure washi ng can renove trace indications in areas requiring further
exam nation. Performa visual screening of the tank by the APl Std 653
i nspector prior to cleaning. Make a record of areas of disbonded or
deteriorated coating. Provide oversight during cleaning to ensure
excessive pressure is not applied to the coating system

.8.3 Appur t enances

Measure roof support colums and gauge tubes to determi ne whether they are
plunmb. Verify whet her gauge tubes are slotted and centered over the datum
plate. Verify operability of alarnms, hatches, manway cover, davit arm
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and tape gauge. Assess condition of mscellaneous conduit, tubing,

product recovery system hydraulic control valve and piloting, thermal
relief, water drawoff system floating roof seals, handrail, stairway, and
 andi ng. Pneumatically test repad telltale holes pursuant to requirenments
in APl Std 650.

3.8.4 Structure

Exam ne the tank structure, joints, and columms. Assess whether there are
signs of strain[ or water intrusion]. Determ ne whether columms have
thinned areas or netal |oss, and whether tube columms have relief

weephol es.

3.8.5 At mospheric, Circul ation, Enmergency Vents

Assess condition of vent screen suitability. Verify emergency vent freely
oper at es.

[3.8.6 Coating Condition Survey (CCS)

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

NOTE: Use this paragraph if coating is not planned
to be removed and CCS is warranted.

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

Pursuant to [Project Program|[Statement of Work] requirenments, provide an
[internal][external][internal and external] coating condition survey (CCS)
by an i ndependent NACE Certified Protective Coating Specialist (PCS). PCS
m ni mum qual i fications are provided in Section 01 45 00 QUALITY CONTROL.
PCS who is providing the CCS nmust have verifiable experienced in the field
of epoxy and (poly)urethane coating analysis, coating failure forensics,
and coating systemdesign. PCS nmust not be affiliated with, enployed by,
or have an ownership interest in a materials manufacturer or vendor, or

wi th any subcontractor perform ng coating services in fulfillnment of this
[Project Progranj[Statenent of Work]. Submit qualifications and

experi ence of the proposed PCS, and the CCS report per Section [01 33

00. 05 20 CONSTRUCTI ON SUBM TTAL PROCEDURES] [ 01 33 00 SUBM TTAL PROCEDURES]

Use vi sual observations and non-destructive testing in the survey.

Provi de objective ratings of coating systemconditions at various tank
regions. Evaluate the degree of rusting in accordance with ASTM D610.
Assess coating adhesion, hardness, and neasure dry filmthickness (DFT) in
accordance SSPC PA 2. Deternine whether entire coating systemor regions
t hereof are candi dates to receive overcoating, spot repair, or a

conbi nation of both in order to extend the systemservice life. The
intent of the CCS is for the Government to receive objective third-party

i nformati on about the nost cost-effective nethod of corrosion control

The Governnent will use that information to base decisions to extend the
life of the facility. The CCS nust contain detail ed observati ons and

anal ytical data about the coating, its condition, and the substrate. Cite
industry criteria applied in the survey. M ninmum CCS report contents are
listed bel ow.

a. Condition of existing coating systemand film
b. Toxicity Characteristic Leaching Procedure test results that identify
t he exi stence of potentially hazardous substances which may i npact

coating managenent (e.g., |lead, cadm um chromum arsenic, barium
mercury, selenium silver).
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c. Analysis of remaining life, suitability for overcoating, and basic
techni cal requirenents for overcoating

d. Basis information for cost-effective managenent of the coating system
such as filmthickness, and percentage areas of rust, checking,
blistering, and chal ki ng

e. Recomendations to achi eve cost effective nanagenment of coating
systens, including overcoating and spot repair quantities, dinensions,
and limts

1[3.8.7 Coati ng Assessnent

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

NOTE: Use this paragraph if CCS is not warranted
and ordinary inspection is desired.

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

Provi de an assessment of the tank coating systens. Identify type and
extent of existing systems. ldentify extent of coating failure,

di sbondnent, and blisters. Performdry filmthickness (DFT) neasuremnents
in accordance with SSPC PA 2. Measure DFT on the external shell and roof,
and internal bottomregions. Oganize and report the DFT data in tabul ar
form ldentify the mninum maxi mum and average thickness obtained from
t he regions.

13.8.8 Engi neeri ng Assessnent

Use the data obtained during the inspections to performan engi neering
assessnment of the hydraulic and structural conditions of the storage tank
and its appurtenances. Determine and report backside corrosion rates for
regions of the tank. Calculate the remaining service life.

3.9 NDE TECHNI QUES

Mark rel evant indications on tank surfaces in a neat and professiona
manner adjacent to the indication. Repair areas of renoved coating in
accordance with [Project Progran][Statenment of Work] requirenents.

3.9.1 Vi sual Exam nati on

Visually inspect the overall condition of the tank. Include manway cover,
at nospheric vent system sunp, and floating roof. Assess corrosion
coating condition, welds, appurtenances, gauging tubes, nozzles. Apply
APl RP 575 recomended practices for perfornming a tank inspection

Enhance visual acuity with a magnifying |lens of 5X to 10X power wherever
required to discern indications otherwi se not clear. Masure size and
contour of welds with suitable gages. Mninumlight intensity at the
exam nation surface nust be 100 foot-candles. The VT procedure nust be
conpliant with ASVE BPVC SEC V.

[3.9.2 Shel | Exam nation

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

NOTE: Shell scan for use on cut and cover tanks
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Scan tank shell hydraulic surfaces for indications such as netal | oss,
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pits, cracks, gouges, and general corrosion. Distinguish between product
and backsi de indications.

Quantify indications with an ultrasonic method. Be vigilant to detect

| arge areas of uniformy-corroded netal and | am nations. |n areas

i naccessi bl e by scanning, use UT to characterize condition. Mark relevant
i ndi cations on tank surfaces in a neat and professional manner adjacent to
the indication.

13.9.3 Bott om Exam nati on

Scan 100 percent of the tank bottom as interior appurtenances allow, for
i ndi cations such as netal loss, pits, cracks, gouges, and genera
corrosion. Distinguish between product and backsi de indications.

Measure netal thickness with an ultrasonic method. Procedures nust be
conpliant with ASVE BPVC SEC V. Record measurenents, exclusive of
coating, for all tank bottom plates. Provide UT thickness neasurenent on
no |l ess than five locations per plate and at indications fromthe
screening technol ogi es deternmined to be rel evant.

Mark rel evant indications on tank surfaces in a neat and professional
manner adj acent to the indication. Register UT data |locations with
geonetric dataset.

3.9.4  Vacuum Box Testi ng

Perform VBT on | ocations in the tank where a breach in the hydraulic
boundary is suspected. Use a procedure conmpliant with this Section and
ASME BPVC SEC V. Evacuate the vacuum box slowy. Do not increase vacuum
during active bubble formation. The VBT standard for acceptance is the no
| eak condition and APl Std 650.

[3.10 Pl PI NG AND NOZZLE | NSPECTI ON

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

NOTE: Piping and nozzle inspection and piping
hydrostatic test for use on cut and cover tank

pi ping that is part of the tank hydraulic boundary
or on drain-dry AST piping.

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

Pursuant to [Project Program[Statement of Work] requirenments, performan
i nspection of tank piping using the principles of APl 570 and APl RP 574.

For areas determined to require further investigation, provide Fitness for
Servi ce eval uation pursuant to APl RP 579-1 assessment met hodol ogy.

Exam ne nozzl e necks, fittings, flanges, |ow points, thernal relief,
expansion joints, slide pads, and vibration isolators. Assess suitability
and serviceability.

3.10.1 Tank Pi pi ng Hydrostatic Test

Notify the Contracting O ficer 14 days prior to hydrostatic test.
Hydr ot est piping in accordance with APl RP 1110 and the Test Plan. Test
the segnment frominside the tank to the first accessible flange outside
the tank. Utilize alternative nmeans to isolate unflanged piping. Renove
appurtenances within the test segnent and isolate with blind flanges.
Depl oy components with pressure rating no | ess than existing fl anges.

SECTION 33 01 50.65 Page 26



Mai ntain the pressure within the piping for the test duration with no
| eakage or reduction in gauge pressure. Do not use an instrunment w thout
a calibration certificate.

Provi de neans to renove entrapped air. For inaccessible piping, account
for the volume of any test nedi um added or renoved by nmeasuring with a
calibrated neter. Provide neans of comunication between technicians at
each end of the test segment. Ensure test water contains |ess than 50 ppm
chloride content. GCenerate a test record contenporaneous with each test
event.

.10.1.1 I nstrunents

a. Instruments nmust be clean, in good working order, and within the
interval of its calibration

b. Calibrate all test instrunents against a standard by an accredited
| aboratory. Calibration nust have taken place no nore than six nonths
prior to the test. Calibration certificates nust include the Mdel
Serial Nunber, date of certification, and nust be signed by the
calibrating conpany. Provide current Instrument Calibration
Certificate for measurement instruments.

c. Provide indicating pressure test gauge connected directly to the
segnent and readily visible to the operator controlling pressure for
the duration of the test. Analog type gauges nust be conpliant with
ASME B40. 100 Grade 3A, accurate to plus or mnus 0.25 percent ful
scal e, graduated over a range not less than 1-1/2 times nor nore than
four times the test pressure, and incremented no greater than 0.5 psi.

d. Digital type pressure gauge rmust be integral transducer type,
conpliant with ASVE B40. 100 Grade 3A, and accurate to plus or ninus
0. 25 percent full scale.

e. Provide digital contact thernmonmeter incremented to 0.1 degree F or
|l ess. Menorialize pressure data with anal og chart recorder
Transducers must have a range not less than 1.5 tinmes and not greater
than four tinmes the pressure being tested.

f. Use calibrated continuous recorders (datal oggers) wth adequate
storage capacity to record tenperature and pressure data. Synchronize
tenperature and pressure datal ogger intervals.

g. Measure the volune of test mediumwi th a calibrated neter.
.10.1.2 Test Paraneters

Mai ntai n segment at a steady test pressure condition for a mninumof 15
mnutes prior to initiation of exam nation for | eakage. Exam ne piping,
joints, and connections of accessible piping for | eaks while maintaining
test pressure. Leakage of tenporary gaskets and seals, installed for the
pur pose of conducting the hydrostatic test and which will be replaced
later, is pernmitted unless the | eakage rate precludes mai ntenance of
systemtest pressure for the required duration. Personnel performng the
exam nation for |eaks nust be qualified for visual exam nation. Extend
the test interval as needed to ensure positive reconciliation of test
data. Mnitor tenperature and pressure. Analyze consistent error

i nconsi stent error, the magnitude of any |ost volume, and pressure versus
tenmperature data trends.
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Measure test nediumtenperature i ndependent of the environnment. Provide
instrument with output resolution of at least 0.1 degree F for water as
the test nedium Ensure instrument accuracy exceeds the uncertainty
required to achi eve acceptance criteria.

Account for an accurate determ nation of fluid volune during a test.
Provi de vol unme neasurenments to the nearest fluid ounce.

.10.1.3 Test Report

Provide test results and engi neered analysis. Provide certification from
t he engi neer the piping segnents are either pass or fail. Inconclusive
results are not acceptable. Subnmit Hydrostatic Test Report in accordance
with Section [01 33 00.05 20 CONSTRUCTI ON SUBM TTAL PROCEDURES][01 33 00
SUBM TTAL PROCEDURES] .

13.11  VALVES

3.

Verify isolation and control valves are suitable and serviceable. Verify
operation of valve appurtenances includi ng notor and hand- operated

equi prent, pilot controls, body cavity relief, and position indicators.]|
Pursuant to [Project Progran|[Statenment of Wrk] requirenments, clean
recondi tion, test, and conmi ssion isolation valves and actuators back into
servi ce. ]

12 GAS TEST HOLE REPAI R

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

NOTE: If Section 33 01 50.75 REPAIR OF FI ELD

FABRI CATED FUEL STORAGE TANKS is being used in the
contract concurrent with this Section, use repair of
gas test hole requirements in Section 33 01 50.75.

If Section 33 01 50.75 REPAIR OF FI ELD FABRI CATED
FUEL STORAGE TANKS is not being used in the
contract, then repair nust be perforned pursuant to
this Section.

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

Repair all gas test holes pursuant to Section 33 01 50.75 REPAIR OF FI ELD
FABRI CATED FUEL STORAGE TANKS. Fill every gas test hole with weld netal.
Tenporarily plug the gas test hol es between inspection and repair phases.

[3.13 DESTRUCTI VE TESTI NG

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

NOTE: Use this paragraph should it be expected that
confirmation of inspection NDE will be useful or
required, if there are questions about weldability,
or if metallurgical properties of the material need
to be established. Do not use destructive testing
unl ess warranted and repairs are progranmned.

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

After scanni ng has been performed and backsi de corrosi on data revi ewed,
renove [two][five] 6 in dianmeter coupons of tank material for testing.
Coupon locations will be identified by Government. Renpve coupons with a
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straight, neat, distortion-free cutline and in accordance with Section 33
01 50.75 REPAIR OF FI ELD FABRI CATED FUEL STORAGE TANKS.

Mar k coupon product side to identify orientation. Docunment coupon front
and back side conditions with photography in accordance w th paragraph
PHOTOGRAPHI C DOCUMENTATI ON.  Prepare sanples and subnmit to | aboratory for
testing. In-situ testing is not acceptable as a substitute for |aboratory
testing. Use the services of an accredited |aboratory to performtesting.

Repair hol es from coupons pursuant to Section 33 01 50.75 REPAIR OF FI ELD
FABRI CATED FUEL STORAGE TANKS.

103.14  TANK CALI BRATI ON TABLE

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

NOTE: Strapping is not conmonly required for

i nspections. |Include this paragraph if existing
strapping charts are believed to be inaccurate by
the Governnent or if the tank under inspection is
being returned to service. |If Section 33 01 50.75
i s being used concurrently, defer tank calibration
requi renents to that Section.

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

Calibrate tank in accordance wi th paragraph TANK CALI BRATI ON METHOD.
Provide two hard copy | ami nated capacity tables, one in English units and

one in Sl units. Tables nust show the volune of product at all liquid
levels, fromthe | owest point of the tank bottomto the |evel of
overflow Include unit conversion notes on each table.

English unit table nust show the volunme of product in gallons and barrels,
and the correspondi ng | evel of product in 1/16 inch increnments. Sl unit
tabl e nust show the volune of product in liters and in cubic neters, and
the corresponding |l evel of product in 2.0 nmincrenents.

Vol une cal cul ations nmust be made in the smaller units. Larger units may
be obtained by rounding. Use the top of the datumplate as |evel zero.
Show | evel s bel ow the top of the datum plate, including nozzle piping, in
negative units. Tables must not include tank vol une above the | evel of
overfl ow.

On the calibration table (strapping chart), identify |level points
coincident with autonatic tank gauge action or alarm settings.

Provi de El ectronic Tank Calibration Table on el ectronic media conpatible
with the Electronic Automatic Tank Gaugi ng System Al so provide tables
identical to the master gauge table in format conpatible with M crosoft
Excel . Contact Contracting O ficer for direction on required fornat.
3.14.1 Tank Calibration Method
Calibrate storage tank in accordance with the APl Manual of Petrol eum
Measur enent Standards using the [API MPVS 2. 2A] [ APl WPNB 2. 2B] |
APl MPNB 2. 2C) [ APl MPMB 2. 20] net hod.
13.15 DATABASE
Manage the indications database in a secure, auditable, and organized
manner. Record visual and APl inspection findings and associ at ed
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geonetric data in the system Limt edit rights to individuals with a
speci fic need.

.16 | NSPECTI ON REPORT
.16.1 Prelim nary Report

Upon conpl etion of the inspection for each tank, prepare a prelimnary
report for the Government Technical Team |Identify mandatory and
recommended repairs in itenmzed lists. Use a unique identifier (not
bull ets) for each item State the nmethodol ogy used to deternine MRT.
Submit Prelimnary Inspection Report in accordance with Section [01 33
00. 05 20 CONSTRUCTI ON SUBM TTAL PROCEDURES][01 33 00 SUBM TTAL
PROCEDURES]. Prelimnary report contents are

a. Tank ID, location, product service, and inspection date.

b. Suitability for service analysis pursuant to paragraph SU TABILITY FOR
SERVICE, suitability for service statenent identifying whether the
tank is suitable for continued operation, reduce capacity, or conplete
renoval fromservice. |If tank is unsuitable for service or operating
at a reduced capacity, provide a concise description of the reason(s).

c. Inspector of Record nane, certification nunber, and date.
d. Sumary of tank, nozzle, and appurtenance conditions.

e. Analysis of bottom exam nation and corrosion grow h.

f. APl Std 653 and DoD Tank Features List.

g. Storage Tank Engi neer nane, profession engineer's |icense nunber, [
APl Std 653 certification nunmber ]and date.]

.16.2 Ful I 1 nspection Report

Deliver a full report of inspection findings to the Contracting O ficer
The report nust include a record of NDE findings with draw ngs depicting
pl ate |l ayout and thickness nmeasurenent |ocations. |ncorporate engineering
analysis, suitability for service anal ysis pursuant to paragraph

SUI TABI LI TY FOR SERVI CE, corrosion rate determ nations, and remaini ng
service life calculations. |Include electronic appendices with inspection
and geonetric data. Provide separate report for each tank inspected.
Provi de Tank I nspection Sunmary Sheet for each tank inspected. Define al
ternms including adjectival descriptions. In addition, provide the NDE
data as an electronic file as required in the paragraph DATA MANAGEMVENT
Submit Inspection Report in accordance with Section [01 33 00.05 20
CONSTRUCTI ON SUBM TTAL PROCEDURES] [ 01 33 00 SUBM TTAL PROCEDURES]

.16.2.1 Executive Summary

Provi de a one page summary of the condition of the tank and conci se
recomendati ons for repairs.

.16.2.2 Suitability for Service Statenent
Statement must be a one page docunent. Specify the due date for the next

i nspection. Include the APl Std 653 inspector of record certificate
nunber and signature[ as well as the tank engineer's seal and signature].
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Provide a statenent for each tank inspected. In the event the statenent
cannot be made, docunent the reason(s) and reconmend corrective neasures.

.16.2.3 Wnd or Rising Water Load Anal ysis

Pursuant to [Project Progranm|[Statenment of Work] requirenments, performa
wi nd | oad cal culation to deternmine the mninmmballast fill height
required to withstand a severe wind event (i.e., to prevent overturning,
sliding, buckling, or uplift) consistent with UFC 3-301-01 and ASCE 7-16.
Revi ew hi storical weather records applicable to the I ocation

.16.2. 4 Seism ¢ Load Anal ysis

Pursuant to [Project Progranm|[Statenment of Work] requirenments, performa

seismc load calculation to determ ne the maxi mumfill height and
freeboard required to prevent overflow during a seismc event. Calculate
| oads consistent with UFC 3-301-01 using Risk Category Il1l, unless

notified otherwi se by the Contracting O ficer
.16.2.5 Tank History

Establi sh the known historical record of the tank. The record nust
i ncl ude as much informati on as possi bl e and i ncl ude:

a. Naneplate information

b. Products previously and currently stored in the tank

c. List of previous inspections

d. List and describe significant environnental (earthquake, hurricane,
floodi ng) or operational (over-pressure, vacuum nechani cal danmage,
fire, settlenent) events

e. List and describe repairs or alterations perforned (include
significant drawi ngs and executive summaries fromother repair reports
in the report appendices)

f. Oher pertinent facts and data

.16.2.6 I nspecti on Met hodol ogy

Provide a detail ed description of the inspection nethodology for each tank

conponent inspected. Identify type of inspection, equipnment, and
nmet hods. Di scuss corrosion rates, MRT, remmining service life[, and
hydrostatic testing nethodol ogy]. Explain how statistical significance

was addressed and neani ngful data were obtai ned.

.16.2.7 Fi ndi ngs

Descri be inspection and NDE findings for each region. Present corrosion
rates, m ni mumthi ckness, and remaining service life cal cul ations.

Di scuss all findings. Sumarize NDE data in the report body and provide
conpl ete NDE data in appendices.

.16.2.8 Reconmmendat i ons

Report recomendati ons based on policy, criteria, standards, and
regul ati ons separately fromthose related to hydraulic and structura
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integrity.
3.16.2.9 Dat a

Include all data collected during the inspection. Data mnmust be
electronic, in tabular form and be registered with tank geonetric data.

3.16.2.10 Checkl i st/ Features Li st
Prepare APl Std 653 Appendi x C and DoD Tank Features List. Annotate itemns
whi ch are not applicable. Provide checklist, features list, field notes,
and neasurenments taken by the tank inspector. Provide the DoD Tank
Features List in both portable docunent and spreadsheet formats.

3.16.2.11 Sket ches

I ncl ude tank bottom shell, and roof plate sketches depicting orientation
i ndi cati ons, appurtenances, nozzles and their purpose, manways, and ot her
significant tank features. |Include the sizes, dinensions, and | engths of

significant tank features.

[ For ASTs, include sketches of the dike, piping in the dike, |ocations of
supports, stairs, ladders, cathodic protection stations, and nonitoring
well's. Include the sizes, dinensions, and | engths of significant dike
f eat ures.

][ For USTs, include sketches of the punphouse and pits associated with the
UST, piping in the punphouse, information of piping and equi pment in the
punphouse and pits, |ocations of supports, stairs, |adders, etc. |Include
the sizes, dinmensions, and | engths of significant UST punphouse and pit
f eat ures.

13.16.2.12 Phot ogr aphs

Provide full resolution well-lit electronic col or photographs which depict
the area of interest. Provide a photoguide which contains descriptive
caption for the photographs.

3.16.2.13 Cal cul ati ons

Provi de cal cul ations consistent with APl Std 653. Provide cal cul ations
for corrosion rates, MRT, next inspection date, settlenent, seisnic and
wi nd | oad anal ysis, and estimated remaining service life. Provide a
sanpl e calcul ation for each determ nation along with assunpti ons and
ref erences used.

3.17 TANK RETURN TO SERVI CE

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

NOTE: |If Section 33 01 50.75 is being used
concurrently, use return to service requirenents in
t hat Secti on.

Use first bracketed option for NAVFAC if tank is
being returned to service after inspection

Use second bracketed option for Arny or Air Force

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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[ In order to return a storage tank to the operator fit for service, conply
wi th NAVFAC Red Zone requirenments in Section 01 45 00 QUALI TY CONTROL, and
requi renents of UFC 3-460-03. Mnimumreturn to service requirenments are:

a. Inspection Report

b. Tank Suitability for Service Statenent
c. VList of Identified Repairs

d. List of Recommended Repairs

e. List of Pending (Actual) Repairs

f. Calibration (Strapping) Charts

g. Signed statenment which declares custody of the tank is returned to the
Activity and itens a through f above have been provided to the
Contracting Oficer

]J[In order to return a storage tank to the operator fit for service, conply
with requirenments of UFC 3-460-03 and Section 01 45 00 QUALI TY CONTROL.

] Provide adequate tine for curing of coating. Use new gaskets on manway
and fl anged connections whi ch were opened during the work. Replace
fasteners which were renoved during the work and are unsuitable for
re-use. Verify the vents are not covered and are operating properly.
Verify any tenporary gas test hol e plugs have been renoved and all gas
test hol es have been repaired pursuant to paragraph GAS TEST HOLE REPAI R
Test valves to ensure they operate and cavities do not contain |iquid.
Tank cannot be returned to the operator until the suitability for service
st atement has been provided.

3.17.1 Cl eanl i ness
3.17. 1. 1 Tank

After conpletion of the work, clean interior surfaces of the tank to
renove all foreign matter such as blast material, dirt, debris, grease,
and oils. Provide interior surfaces free from sources of product

contam nation, fit for service in [F-76][JP-5 / JP-8 turbine]] ] fuel
storage, and to the satisfaction of the Contracting Officer. After

renoval of protective coverings, inspect notors, punps, inpellers, risers,
floating roof, and gauges to ensure contam nati on or damage has not taken
pl ace. Shoul d damage or contam nation be found, remedy the finding to the
sati sfaction of the Contracting O ficer.

3.17.1.2 Pi pi ng
Clean the interior of piping to ensure surfaces are free of contam nation
or foreign matter, and fit for [F-76][JP-5 / JP-8 turbine]] ] fuel

servi ce.

-- End of Section --
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