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Introduction
Robert (Bob)McChan

vinvolved with Underground
Aboveground Storage Tanks
years;

v Inspection, Maintenance, Repair, Installation, Removal,
Lining Inspections, Lining Applications, Tank Systems an
Piping, Regulatory Compliance,

v American Petroleum Institute (API) 653 Tank Inspector
v Steel Tank Institute (STI) Level Il Tank Inspector (Former

v Kansas and Arkansad&JST certified Installation and
Removal
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Presenation Overview

x Regulations and Standards
x Worker Qualifications
K Inspection Requirements

x Tan
x Tan
x Tan
x Tan

K
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nspection Processes
_Ining Requirements

_ining Application

x Summary
x Questions
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Inspection Guidelines

X U n d e rg rO u n d Sto rag e Tan kf Interior Lining and Periodic

Inspection of Underground

- American Petroleum Storage Tarks
Institute (API) Standard —
1631
< Aboveground Storage Tank e
(up to 30 feet diameter) ERE 05122322i53ii53:i?51m

Steel Tank Institute SP001 X0

Tank Inspection, Repair, Alteration,
and Reconstruction

x  Aboveground Storage Tanks
> 30 foot diameterd
American Petroleum
Institute (API) Standard 653

Downstroam Segmant




Worker Qualifications

Occupational Safety and Health Administratior
(OSHA) Requirements

29 CFR 1910.120 Hazardous Waste Operations

29 CFR 1910.1200 Hazard Communication

29 CFR 1910.146 Permit Required Confined Space
29 CFR 1910.147 Energy Isolation (Lockout/Tag out)
29 CFR 1910.134 Respiratory Protection




INSPECTIONS




API| 16310 Interior Lining-and
PeriodiclInspection of Undergrount
Storage Tanks

Section 19 General
Section 20 References

Interior Lining and Periodic : - Section 3 Definitions
Inspection of Underground

Storage Tanks . Section 4- Objectives,

Requirements and
Specifications

API STANDARD 1631

FIFTH EDITION, JUNE 2001 . Section 59 Prepal‘atiOn for
Opening the Tank

Section 60 Tank Entry

Section 70 Preparation of the
R Tank Interior

LP Institate . Section 83 Application of
Helping You L|n|ng

Get The Job
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Un-Lined SteelTank Inspections

Sectlon 72D Tank ! Inspection

7.3.1 General

7.3.1.217.3.1.2- 7.3.1.3 Confined Space Entry Requirement
7.3.2 Lighting Equipment

7.3.3 Steel Tanks

7.3.3.1For steel tanks, the inspection shall identify those
areas where corrosion has taken place and metal thickness
has been reduced to 1/8 in. (0.32 cm) or l&€Serrosion may
take the form of uniform metal loss (general deterioration o
a surface area) or may leave a pitted appearance (irregular
surface deterioration). Uniform corrosion may be difficult to
detect and may require the use on nondestructive
techniques, in addition to destructive methods described
below, to ensure metal thickness of at least 1/8 in. (0.32 cm
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Un-Lined SteelTank Inspections
Section/7:3 Tank Inspection{(Cont.)

x 7.3.3.2 Pitted surfaces may be difficult to detect when there is a
guestion about original metal thickness. As a result, thickness
determinations in no+pitted areas are also necessary to establish ar
original thickness benchmark for comparisons with the pitted areas.
Metal thickness determinations can be made by either destructive @
nondestructive methods. Nondestructive metal thickness
determinations may be made hytrasonicor radiographic testing

Rough surface from

generalized corrosion




Non Destructive Tlesting"Method Ultrasonic
Thicknessdesting-to) Betermine Qriginal Shell
Thickness

Smooth surface to
determine original shell
metal thickness

thickness

2 ! ¥ | ]
\ UTT testing to
determine shell metal
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Un-Lined Steel Tank Inspections
Section/7:3 Tank Inspection(Cont.)

- 7.3.3.3 A destructive test method involves the use of a
brass balpeen hammer to tap the entire shell (a
minimum of one tap in every 14ft0.093 M) area and
sound for thin areas. If a thin area Is detected, the met
should be holed with the hammer or a drill to
determine the metal thickness.The thin metal shall be
removed until a minimum metal thickness on 1/8 In.
(0.32 cm) at the edge of the hole is obtained. This
method is often used to inspect underground tanks
because corrosion typically takes the form of pitting
rather that deterioration over the surface.

- Note: It may be preferable to conduct wire brushing or abrasive grit blasting (SSP
SP7 and SP10) of the internal surface of a tank prior to inspection.
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Pit Depth Determinations

What is apit?

What doesiit/look!/like?
What are we!lookingfor?
How do we measure?




A pit Is an area In a tank where corrosion
has taken place in a single area or spot. Pits
take on different looks, shapes, depths:
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What do we look for?

For steel tanks, the inspection shall identify those areas where corrosion has
taken place and metal thickness has been reduced to 1/8 in. (0.32 cm) or less

How are pits measured? Pit Gauges




Once the pits are measured, marked and
recorded they are compared to the original
tank metal thickness to determine whether
any exceed the requirements.




»

What if we find
~ holesiintthe tank

shell?

Canitstilb




7.3.3.4 The following-guidelines

shall be used to identify a:steel
tank that1s<SUITABLE fordining:

a. A tank with a perforation no larger than 1 % In.
(3.81 cm) in diameter, except under the gauging
opening where the perforation may be no larger
than 2 %2 In. (6.35 cm) in diameter.

b. A tank with less than 5 perforations [none larger
than %2 in. (1.27 cm) diameter] in a ¥ {0.093 m)
area.

c. A tank with less than 20 perforations [none larger
than %2 in. (1.27 cm) in diameter] in a 500 @#6.45
m?) area.
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7.3.3.5 Steel tanks thatiexceed-any of.the
guidelines in thisssection:shall not.be interior: lined
unless approved by the-tank!owner-and the
authority that:has: jurisdictionclo. determine
adherence to.these-guidelinesperforationsrshall-be
brass ball peen hammered(before-any,abrasive
blasting) too-remove any, thinimetal:and to obtain
structurally seund€edges:Perforationsn shall-be
reamed! untilithe metal thickness at the edges-of
the holes is a minimum 0f:1/8in./(0:032: cm): Steel
tanks meeting:thecriteria set forthrin,7:3.2 shallbe
preparedias described/in.//4/1!




API 1631 Form:B (Side 1Jank Cleaning; Repair; Lining, Testing and Inspection Affidavit
API 1631 Form:B (Side ZJightness Test Certification‘/Material and Performance
Certification

API 1631 Form B Tank ‘Relnspection‘Affidavit / Tightness:Test Certification

P
e ar1_rome s w0
Ao SRS s
—— ‘ B
A LRI, REPA, LG, TESE i W 2Grie AR L S — .
e —— T - : s resr e R P
L Ik st 1831, 1 —— timspeciac oz qualified peren’ levely wen snd st hal | pertormad o
. et e A ik T el et e
G v : s

2] Tl bk s the pecision Bghuoea tor.

3, T finieg a3 et tsted el codegmaings 9 b fro o Bt in sewt ki ith ths pqaize o of ATY Scndard
18

AR RR INSPH TTION AFFIDAVIT Kectoapection Tar__ )
4. L Urrcol bariness of th tk lning el e s Eascal budsen i was pr A )
Jorsoed in accondanae with the reicimeuts of AF1 Standard 1631 t ot a1d atzd Una T s tevset il qualifd inscsombne:
5. e I iy o 8 pedaa iloness of 125 il nod ot s uf o lexe than 306 nils as dtcrniand Do e Tie

wrccurdbunce il e e coenenta of APT Staband 1631 tor ¥
dud U581, Tl

JERAPFLICABILE W5 FEDERAL L%, IT (S THS KISSUNSBILITY OF THE GFRIFT 0F°TLLL L NDBRGROUND sme
STORAGL TANK T0 DETERMINE T014T TIIE TANK MEETS KL REQUIRFMINTS SR, VAL URIKADE, 1114 st i of
ANK OWNER 1S U1 181 FORE RELYING DIE Tl UNDLFSIGNED CONTRACTOR: TOY ITROTRA THE DNSFEC - [ ———— .
TION ANIY WORIC PROFERLY 4D COMFLITCLY, THE CONTRACLDR A D 1 HEUALIFED Ok Ol L33 LR — - e 2. 4010651 080 o ths iz Vbl o st
‘SONTERFORMING T{1L FORK SHALL 3IH THISAM-H VLI AR FLSTING COMPLETENFSS AN COMPLIANCE. 2. T lining e 1 e wnseding 1y iGN Besigh SpociAeation. Thrs was o cvideaes € tivg peclng,

g, minkled awfocs o susce rorshoniog,

1. The sl e Fund. ¢ i, msting, S
5,8 i,

APE1631—FORM B (SIDE 2}
INSPECTION AFFIDAVIY

SOV AND SONED THIS Wy OF 20 4 ol s The i wes blidey
i - . i vceurdanioe with e eoairsnints of AP] Stuadsd 161 The Rersul hardes: of the bk luing et e Egiog mansbxc.
Gt ur Qi P Conhe _ TANK O - P e Lon wonc
[ —— T TANKLGUATILIAT . . A ] e of e ek v st et he ot Hickoess vt i 1006 T AP
- 5.
westbiluny e ot T afe e
IGHTHESS TEST CERTIFICATION AR S L
L - (Iegton o qulfed pesEm) ey e S a1t prfomed
o] e L m
1Tk vms "ight” an i complisnse it EFA 40 CFR 2803 (1) et
i The tenk passed the proci gion Lgluness toa.
Sigaet, st 0

MATERIAL AND PERFORMANCE CERTIFIGATION

I

iy ur ualfiod porgon) Leraky; ameny o st 1t the il

L miecial L,
Yiniog Ml Masfoctas —
Adims cin tin____zin _
Lbniag Musemial Ne AupTotusd mle.
Iype ovenme o it : Gtssis - L —

Sigoes, ot st om0

TANICOVHER' S YERIFIGRTION

Dy b b, ;v oo deguled gen Ut s s ATt s i compl ool

o it s i

s d 015 7y

- ‘Plantd 1631
ooy

Sl O _ —

i O '




Nt G SR B TR W
. -\“H:ﬁh;;(_;m:

A sk

Metal Thickness
Readings

Metal Thickness '
Readings




3 220

Pit Readings \Q N

U]

) s ? S S"
59}'3"{

P Pit Readings \é‘\;
--a,b‘g‘%‘ f () .o

Sy, —~—’
‘7&:” y ?.'15»,,“, x ; 0':/0
IR ) ey
%

T TR ==
: T S

Metal Thickness
Readings

ge i -
environmental solutions, inc.







Lining/ Inspections

Lining inspection are conducted following the guidelines outlined in

X

X

API 1631 Section 10.4, Paragraph 10.4.3.

The tank lining is visually inspected for evidence of peeling, blistering,
wrinkled surface or surface roughening of the lining material.

In addition the inspector visually inspects for pitting, rusting, physical
damage, water leakage, cracks, streaking, discoloration or other signs of
structural instability.

All areas discovered are marked, noted and photographed.

After the completion of the visual inspection the lining thickness is

X

assessed.

We utilize a OEl cometer 4560 coa
existing lining thickness.

All areas of the lining that do not meet the thickness requirements as
outlined 1 n API 1631 Section 8. 2
(minimum 100 mils with a nominal 125 mils) are noted.

A Barcol Hardness test is then conducted on the lining material to

determine material hardness and that it not beginning to soften
or has improper curing.
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Elcometer456 Coating
- Thickness Gauge

Cygnus’2 Ultrasonic
Metal Thickness
Tester
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This Tank-Fails !
Lining:thickness: less than-the required
minimum I100-milandnominal 125/ milthicknes:

Lining Thickness /
Readings
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greater than

minimum 100
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Lining! lnspections
Whaavte dowevandto m@'t \

x The tank lining is visually inspected for
evidence of peeling, blistering, wrinkled
surface or surface roughening of the linir
material.
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from tank shell




Lining not
adhered and
coming off tank
interior 8 Poor
metal preparation
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Lining not did not
adhere to metal,
poor preparation
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