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MODULE — 1 TANK BASICS




TYPES OF TANKS

Fixed Cone Roof Tank
Fixed Dome Roof Tank

External Floating Tank

Internal Floating Tank




FIXED ROOF TANK
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EXTERNAL FLOATING ROOF TANK
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EXTERNAL FLOATING ROOF TANK

TYPICALLISTOF FLOATING ROOF FITTINGS
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1. ROOFDRAIN 8. DRAINPLUG
2.  ROLLINGLADDER 9. FOAMDAM

3. LADDERRUNWAY 10. AUTOBLEEDER VENT

4. SUPPORTLEGS 11. AUTOLEVEL INDICATOR

5. RIMVENT 12. ROOF GUIDE POLE & MANUAL
6. DECKMANHOLE DIPPING TUEE

7 PONTOONMANHOLE 13. SAMPLEHATCH



INTERNAL FLOATING ROOF TANK
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CODE AWARENESS

APl 650/653
MODULE — [l MATERIALS AND DESIGN ASPECTS




Interpretation of API 650 /API 653

API 650 12th edition March 2013 addendum 2 Jan 2016

— Welded tanks for Oil Storage(Construction Code)

AP| 653 5th edition November 2014

- Tank Inspection,Repair,Alteration and Re-construction(Repair Code)




Interpretation of ‘OR” & ‘AND’

OR — Either of the requirements shall be satisfied

AND — Both the requirements shall be satisfied




MATERIALS

Below listed are the standard/common materials used during maintenance,material grouping as
APl 650 Table 4.4(b)

SA 516 Gr.70—Group IV and V

SA 36— Group1

SA 737 Gr.B—Group VI

BS 4360 Gr.A — Unassigned material

SA 283 Gr.C—Group 1
SA 573 Gr.70 — Group IV,IVAV
ISO 630 Fe 510C — Non listed material
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MATERIAL COMPARISON CHART AS PER
STANDARD EN10025-2

Annex A
(informative)
List of currespnnr.:ling former designations
Table A.1 - List of corresponding former designations

Designation accorting Equivalent formar designatians In
EM 10025-2-2004 lacconding laccording ermany  France nifted ain taly gliglum n rtugal a Morsay
EM 100251590 EM 100251990 rding f@cconding to Kingdom [acconding ceondingaccording coonding ng |according Jaccormng
+A121953 o MF A 35501 poconding [WME 25-080 MEHN A 21-101 55 1 NP 1729 M 3116 Izeﬂnwm
DM 17 100 JUMI TO7O pollowed byl grade
o 4350 hiumber
iecl grade
=188 1.0035 Is185 10035 |[Fe 31040 Ist 33 s 33 2 2100 Fe 320 |a 320 130000 e 310D |st3zo
2350R 10037 [Fe3E0E lst 37-2 E 24-2 Fe 350 B |AE 135-B 12 11-00 e 350-B NS 12 120
235JRG1 [1.0036 |Fe 360 BFU Ust 37-2 jaE 235 B-FU USt 3606 |NS 12 122
AL 1.0035 235JRG2 [1.0038 |[Fa 360 BFM RSt 37-2 o B jus 235 BFM 13 12-00 RSt 3EE |NS 12 122
St 1.0 14 2350 10114 |Fe3E0DC 373U E 242 o ls= 235 ¢ Fe3sDC |aE235C FeasoC |St3sDc  |NS 12124
E t 360 CE
B e 235123 10116 [Fa 360 D1 AT-ZM E 244 o o = 2350 Fe 380D |AE 235D Fe3s0-D |St3s0D  |NS 12 124
[FI3s2 1.0 17 2354254 10117 [Fe 36002 -
lE27s.R 10084 SJR  [1.0044 [Fe 4308 ot 242 E 23-2 i3 5 W= 275 B Fed430E |aE 2558 14 12-00 Fe 430-B 430E  |uS 12 142
[S2 750 [1.0143 M 1.01432 Fed30C [Et44-3 0 E 28-2 13 C WE 275 C Fe 430 C |AE 255-C Fe 430-C AFC NS 12 143
430 CE
3 3 SU3C3 [1.0144 Fe 430 D1 ot 24-3 M [E 23-4 b3 o mE 275 D Fed430D |AE 255D 14 1400  Fe 430-D 430D |jus 12142
[E275)2 [1.3145 Sl3E4 [1.0145 Fe 430 D2 - 14 14-01
Rl 1.0045 355UR 10045 |FeSiDE = E 352 =0 5 sz 355 B Fe S1DE |AE 355-E Fesi0-E
[S3S540 1.0553 35540 1.0553 |[FeSi0C 23U E 363 IS0 G AE 355 C Fe 510 C JAE 355-C Fe S510-C t510C  |NS 12 153
r B 35512G3 [1.0570 |[Fe 510 D1 52-3 M 50 O s 3550 Fe 510 D |aE 355D Fesi0-D |St510D  |NS 12 153
lz3ss)2 1.0577 35512G4 10577 |[FeS10 D2 =
F B 355K2G3 [1.0595 |[Fe 510 DD1 - E 364 50 DD laE 255-DD Fe S10-D0
[E355K2 10506 355K2G4 [1.0596 |Fe 510 DD2 =
|54.50.0 [1.0:550 =2
oo 1.0050 E2oS 10050 |[Fe 4002 |zt so-2 |4 so-2 2. 400 Fa 400 |A 400-2 15 50-00 [Fe 4902 |St400
15 50401 [S
E3zs 1000 =335 1.0060 e S00-2 =t 50-2 e E3-2 |2 =00 Fesao |asoo-2 15 5000 e S00-2 lmsgzl
16 S0-01
E3s0 1.0070 =350 10070 |Fe 680-2 TO-2 & 7O-2 = £30 Fe a0  |aG50-2 1E 5500 e E90-2 Imﬁsu:-
rﬁ 1€ 5501
[ whnen a product Is dellverad in the N condiion +M shall be added to the designation (see 4.2.2).




MATERIALS

Table 4. 4b—Material Groups (USC)

{See Figure 4.1b and MNote 1 below.)

As Rolled, Killed
Fine-Grain Practice

As Rolled, Killed
Fine-Grain Practice

Mormalized, Killed
Fine-Grain Practice

Group | Grouwp 11 Growp W Growp NlA
As Rolled, As Rolled, As Rolled, Killed Mormalized, Killed
Semi-killed Hilled or Semi-killed Fine-Grain Practice Fine-Grain Practice
Material Motes Material Motes Material Motes Material Motes
A283C A131 B (=] AETI-58 AETI-58 a
A28 C 2 AIG 5 AS18-55 A518-55 a
A3 A S0 21-38W AS18-30 A518-80 =]
A3 3 Grade 250 T G40.21-38W 8 E40.21-38W 8.8
Grade 235 ] Grade 250 a Grade 250 8.8
Grade 250 5
Growp Wi
Mormalized or
Group IV Group VA Group VW Guenched and Tempered,

Killed Fine-Grain Practice

Reduced Carbon

Material Motes Material MNotes Material HNotes Material HNotes
AST3I-B5 ABE2 C ASTFI-TO a A131 EH 38
ASTI-TO ASTI-TO 10 AS518-85 a AB33 C
AS518-65 40 2144w a, 10 AS18-70 a AB3Z D
AS18-70 40 _21-50W g, 10 G402 1380 8.9 AB3T Class 1
AGEZ2 B E275 D G40 21-50W 8.9 A53AT Class 2 1z
G40 _21-44%W a8 E3s55 D ABTHE A
40 _21-500 a8 5275 J2 B ABTE B 1z
E27T5 C a8 5365 (J2 or K2) B ATAT B
SE:::JE; : AB41, Grade A, Class 1 11, 12, 13
=385 U0 8 AB41, Grade B, Class 2 11, 12, 13
Grade 275 a

P
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DIMENSION REQUIREMENT(NOZZLES)

APl 650 clause 5.7

KEY
RTR

LTR

5-N

Shell horizontal butt-weld G

AE4AFAEE @ |,

butt-we
c D c > c A f

¥ 1 T

Bottom plates or annular plates I

Reqular-Type Reinforced Opening (nozzle or manhole) with diamond or circular shape reinforcing plate, or insert plate, or thickened
insert plate, that does not extend to the bottom (see Figure 5.7A and Figure 5.8).

Low-Type Reinforced Opening (nozzle or manhole) using tombstone type reinforcing plate, insert plate, or thickened insert plate that
extends to the bottom [see Figure 5.8, Detail (a) and Detail (b)].

Shell openings with neither a reinforcing plate nor with a thickened insert plate (i.e. integrally reinforced shell openings; or openings
not requiring reinforcing).



DIMENSION

13

15

13

REQUIREMENT(NOZZLES

thickness of the msert plate at the weld jont.

650 clause 5./
‘Wariables Reference] Mimnimum Dimension Bebween Weld Toes or Weld Centerline (MNoies 1, 2, 3. and 4)
Para-
) graph
Shell ¢ Coredition | Mumib-er A B [0 O (5 omiy) E F {6} G [6)
= 13 man A 5732 | 150 mum {8 in.) | 75 mrme {3 im_) TE mm {3 in.)
=l wralded
ar 5733 75 mm (3 in.)
PYWHT
5733
5733 Tabl= 5.6a
= 5734 and Lesser of
= 57.3.4 Table 5.8b Btror lizr B
=13 mim A 573 1.a S or EF or
fr= li2in.} Welded 260 mam (100 n.} 250 mm (10
5731 b im.} B or
150 mm (G in.
57332 BW ar
250 mim
5733 {10 in}
TH mm (3 in)
57332 for S-M Table 5.Ga Lesser of
= 57.3.4 and Btor Yz r B
= 5734 Table 5.6b
r= 13 mm PWHT 5.7.3.2 | 150 mum (8 in.) | 75 mrme {3 im.) T5 mm {3 in.)
fr= lizin.) or 21far or 21far
5733 785 mm (3 in.}
or 21ar
5733 75 mm (3 in.}
for 5-M
5733 Tabl= 5.6a
- 5734 and Lesser of
= 57.3.4 Table 5.8b Brorlizr B
[FIOTE 1 two requinements are given, the minimum Sspacing 15 1he greater salue, Uniess ohenwise motad.
LFTE.E" mngs are measured to the toe of a fllet-weld, the centerfne of an msert or thickened msert plate butt-weld, or the centerine
a
MOTE 3 = shell nominal thickness.
MOTE 4 W = the largest wekld size around the periphery of the fitling(s)c for fillet welds the leg length along the tank shell, for buit welds the

MOTE & IF= spacing distance established by minimum elevation for low-type reinforced openings from Tabde 5. 8a and Table §5.0b. colwmn 2.

MOTE & Purchaser option to allow shell openings to be located in horizontal or vertical shell bufi-welds. See Figure 5.8,

Figure 5.6—Minimum Weld Reguirements for Openings inm Shells According to 5.7.3




PWHT Requirement for Shell Openings

5. 7.4 Thermal Stress Relief

5.7.4.1 Al flugsh-type cleanout fitings and flush-type shell connections shall be thermally stress-relieved asz an
assembly prior fo installation n the tank shell or after installation into the tank shell if the entire tank i= stress-relieved.
The stress relief shall be camed out within a temperature range of 600 "C to 650 *C (1100 °F to 1200 °F) (see 5.7.4.3
for guenched and tempered materials} for 1 hour per 25 mm {1 in.) of shell thickness. The assembly shall include the
bottom reinforcing plate {or annular plate) and the flange-to-neck weld.

5.7.4.2 When the shell matenal iz Group 1, I, I, or A, al opening conneciions NPS 12 or larger in nominal
diameter in a shell plate or thickened insert plate more than 25 mm {1 in.} thick shall be prefabricated into the shell
plate or thickened insert plate, and the prefabricated assembly shall be thermally stress-relieved within a temperature
range of 600 °C to 650 "C (1100 *F to 1200 °F) for 1 howr per 25 mm (1 in.} of thickness pror fo installation. The
strezs-relieving regquirementz nesd not include the flange-to-neck welds or other nozzle-neck and manhole-neck
attachments, provided the following conditions are fulfilled.

a) The weldsz ars outzide the reinforcement (e 5.7 .2.4).

b) The throat dimension of a fillet weld in a slip-on flange does not exceed 16 mm (973 in.), or the butt joint of a
welding-neck flange does nof exceed 19 mm {3M in.}. If the materal iz preheated o a minimum temperature of
S0 *C (200 "F) during welding, the weld limits of 16 mm {51'3 in.}) and 19 mm {31-4 in.} may be increased fo 32 mm
and 40 mm (114 in. and 17/2 in.), respectivehy.

5.7.4.3 When the shell materal iz Group IV, VA, WV, or Vi, all opening conneciionz requiring reimforcement in a shell
plate or thickened insert plate more than 13 mm {1/2 in.) thick shall be prefabricated into the shell plate or thickened
inzert plate, and the prefabricated assembly =hall be thermally stress relieved within a temperature range of 600 *C to
550 “C (1100 °F to 1200 °F) for 1 howr per 25 mm (1 in2) of thickness prior to installation.

When comnnectonz are installed in guenched and tempered material, the maximum themal stress-relieving
temperature shall not exeeed the tempering temperature for the materials in the prefabricated siress-relieving
assembly. The stress-relieving requiremenis do not apply to the weld fo the bottom annular plate, but they do apply to
flush-type cleanout openings when the bottiom reinforcing plate s an annular-plate section. The stress-relieving
requirements need not incude the flange-to-neck welds or other nozzle-meck and manhole-neck attachments,
provided the conditions of 5.7 .4 2 are fulfilled.




BOTTOM PATCH PLATE DIMENSIONAL
REQUIREMENT
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Figure 9.13—Typical Welded-on Patch Plates on Tank Bottom Plates







EXTERNAL ANNULAR PLATE PROJECTION

OUTSIDE REQL

IREMENT

5.4.2 Bottom plates of sufficient size shall be ordered so that, when trimmed, at least a 50 mm (2 in.) width will
project outside the shell or meet requirements given in 5.1.5.7 d whichever is greater.
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SUPPORTED CONE ROOF —WEAR PLATE

REQUIREMENT
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SUPPORTED CONE ROOF —WEAR PLATE
REQUIREMENT

b) Corrosion and Abrasion Protection: At each column a wear plate with a nominal thickness of not less than 6
mm (/4 in) shall be welded to the tank bottom with a 6 mm (/4 in.) minimum fillet weld. A single adequate
thickness plate may be designed for the dual functions of load distnbution and corrosionfabrasion protection.

c) Vertical Movement. The design shall allow the columns to move vertically relative to the tank bottom without
restraint in the event of tank overpressure or bottom settlement.

d) Lateral Movement. The columns shall be effectively guided at their bases to prevent lateral movement. The

guides shall remain effective in the event of vertical movement of columns relatrve to tank bottom of up to 75 mm
(3 in.). The guides shall be located such that they are not welded directly to the tank bottom plates.



FFS

FFS Means
Why Required

Type of Test




Fitness for Service(Hydro test Exemption
APl 653 clause 12.3.2

—EXISTING
SHELL VERTICAL JOINT SHELL INSERT FLATE
9434.7
S | 0ed3e0° o l3mWeset -
T T T T
=N | | o
J oo | SHELL =3 I I SHELL =4 : SHELL =5 : /
) g 1 1 1 1 !
L I I I I L
1 ! ! 1 ! ! i
a0z Py J allzn a1l 2)-18 PYLE:
(571 2" PRESSURE TRAWSMITTER 3516 |
TOWARDS 0% TOWARDS 270°
|54
ExI=TlI~a “HELL FLATE -
15T COUESE "EThk S —
, - sibesEe
= /
“EE DET&IL-'2 ///I CHFFING
_ i b /)_ - I ! =
. i I 5 / T
= I E/ = SEE DETAIL-'A" (HORIZOMNTAL JOINT)
P 3\;" - /-’ = SCALENTS
N I ’I| HAMUAL T L
i ! WELDIRag &5
- T " -
- } [ L s )
arMUILAE FLATE ~ sSECTION-tA-A" . <— o= : - —
-~ SEE DETAIL-'B = J;éa - - — w
ExISTING SHELL FLATE - - SHELL pL-er.—I N -
):_._ N P ey BT Ins ~ BACK GOUGENG
= 7 ]
!J'l[ - |-- I__llr o .IJ

=

I = SEE DETAIL-"B' (WERTICAL JOINT)
SECTION-"B-'B" SCALENTS




Fitness for Service(Hydro test Exemption
APl 653 clause 12.3.2




Fitness for Service(Hydro test Exemption)
APl 653 clause 12.3.2




Fitness for Service(Hydro test Exemption)
APl 653 clause 12.3.2

Finite Element Analysis — Perform to identify the peak stresses in the new welds for the tank
under hydro static conditions

Material Properties — Tensile, Yield and Crack Tip Opening displacement(CTOD)

Fracture Mechanics Analysis — Critical flaw sized for a surface flaws in New welds




BASIS OF TANKS - OPERATIONS

- Top of shell height
Overfill slot
1
= Design liquid level
! I Overfill protection level requirement: ol
m3 (bbl) or mm (in.)
————————————————————————————————————————————————————————————————— = Nomal fill level
Maximum capadity: Net working capacity:
m? (bbl) m3 (bbl)
------------------ oo Minimum fill level
Minimum operating volume remaining in the tank:
m? (bbl) or mm (in.)
| } Top of bottom plate at shel

Figure 5.4—Storage Tank



CODE AWARENESS

APl 650/653
MODULE — I OUT OF SERVICE CALCULATIONS




Inspections frequency Considerations

1. Nature of product stored

2. Results of visual maintenance checks ...
Corrosion allowance and corrosion rates

Corrosion prevention systems

Conditions at previous inspections

Methods and material of construction and repair

Locations of tanks

Potential risk of water pollution

O X N O U kW

Leak Detection systems
10. Change in operating mode
11. Jurisdiction requirements

12. Changes in Service



Basis of Internal Inspection

1. Ensurethe bottom is not severely corroded and or leaking

2. Gather the necessary data for the minimum bottom and shell thickness assessments

3. ldentify and evaluate bottom settlement




Initial Inspection Interval

Table 6.1—Tank Safeguard

Tank Safeguard Add to Initial Interval
i. Fiberglass-reinforced lining of the product-side of the tank bottom installed per API RP 652. Syrs
| Installation of an internal thin-film coating as installed per APl RP 652. 2yrs
iii. Cathodic protection of the soil-side of the tank bottom installed, maintained, and inspected 5 yrs
per APl RP 651.
iv. Release prevention barrier installed per APl Std 650, Annex 1. 10 yrs

v. Bottom corrosion allowance greater than 0.150 in. (Actual comrosion allowance

-150 milsy/comosion rate* |
vi. Bottomn constructed from stainless steel material that meets requirements of API 650, Annex
SC, and either Annex S or Annex X. and intemal and external environments have been 10
determined by a qualified cormosion specialist to present very low risk of cracking or comosion yrs

failure.

* Corrosion rate to be 15 mpy, or as determined from Appendix H, Similar Service |




Mandatory Inspection checks

Shell Minimum Thickness Calculation

Shell remaining life calculation

Nozzle remaining life calculation

Bottom Annular Plate Thickness Evaluation
Shell Settlement Evaluation

Tank Verticality (Plumbness)

Tank Roundness

©® N O U~ W N oE

External and Internal Visual Inspection



Shell Minimum Thickness Calculations

SHELL MINIMUNM THICKNESS CALCULATIONS

2.6D(H-1)G
SE

tmin =

where

tmin 1S the minimum acceptable thickness, in inches for each course as calculated from the above equation;
however, tyin shall not be less than 0.1 in. for any tank course;

is the nominal diameter of tank, in feet (ft);

H is the height from the bottom of the shell course under consideration to the maximum liquid level when
evaluating an entire shell course, in feet (ft); or

is the height from the bottom of the length L (see 4.3 2 1) from the lowest point of the bottom of L of the
locally thinned area to the maximum liquid level, in feet (ft); or

is the height from the lowest point within any location of interest to the maximum liquid level, in feet (ft);

G Is the highest specific gravity of the contents;

5 is the maximum allowable stress in pound force per square inch (Ibf/in_2); use the smaller of 0.80F or 0.429T
for bottom and second course; use the smaller of 0.88F or 04727 for all other courses. Allowable shell
stresses are shown Table 4.1 for matenals listed in the current and previous editions of AP1 12C and AFI 650;




Shell Remaining Life Calculations

SHELL REMAINING LIFE CALCULATIONS

Ca = tact-tmin = Remaining Corrosion Allowance (mm)

Cr = tprev-tact / Y = Corrosion Rate (Inm per vear)
EL = Ca/ Cr = Remaining Life (vears)

Y=| 9 |=Tankage (vears)

Where:

Ca = Remaining corrvosion allowance of the shell course under consideration, in mm.

Cr = Corrosion rate of the shell course under consideration, in mm per year.

FHec = Calculated fill Height = (SEtact/2.0DG+1)+ (product height below course of interest), in meters.
tact = Minimum thickness measurement of the shell course under consideration, as recorded at the time of
Inspection, in mm..

tmin = minimum required thickness of shell course, at the maximum allowable fill height, in mm..

tprev = previous thickness measurement of shell course under consideration, as recorded at last inspection
or nominal thickmess if no previous thickness measurements, in mm.

RL = Estimated remaining life of the shell course under consideration, in years.

Y = Time span between thickness readings or age of the tank if nominal thickness is used for tprev, in years.




Tank Verticality Plumbness

Acceptance Criteria (as per API 653, Clause 10.5.2 — Plumpness)

Clause 10.5.2.1-The maximum out-of-plumpness of the top of the shell relative to the bottom of
the shell shall not exceed 1/100 of the total tank height with a maximum of 5 inch. The 1/100
criteria with a maximum of 5 inch shall also apply to fixed roof columns. For tanks with internal
floating roof, apply the criteria of this section or API 650, Appendix H, whichever 1s more
stringent.

Clause 10.5.2.2- The out-of-plumpness in one shell course shall not exceed the values specified
for mill tolerances in ASTM A6 or ASTM A20, whichever 1s applicable

Course Plate

The total number of stations to be carried out was not specified in API 650; =

0

o

<100 75 50 25 ] 25
Readings in mm



Tank Roundness

0
10.5.3 Roundness

-
Radii measured at 1 ft above the shell-to-bottom weld shall not exceed the tolerances shown in Table 10.2. //
.
Radius tolerances measured higher than one foot above the shell-to-bottom weld shall not exceed three times the /
tolerances given in Table 10.2. .
Table 10.2—Radii Tolerances I', Wi
2700 s
Tank Diameter Radius Tolerances
() (in.) \'l
<40 2 e phs
\
40 to < 150 +34 %
150 to < 250 +1 \\
g
=250 11174 R




INSPECTION MANDATORY CHECK POINTS

Refer APl 653 Annexure F




Out of Service inspection Check list

Tank Out-of-service Inspection Checklist
Item Completed |[Comments
OVERVIEW
a E'T;;k that tank has been cleaned, is gas fres. and sa'e for J = atist: ]
[Check that the tank is completely isolated from product Eines, all i
b |edectrical power, and ssnearnl:‘lln.c_'-gr " N [Satisfactory.
ICheck that reof is adequately supported, induding fized roof i
& lstructure and ﬂoaﬁn;;cﬂzgs.m : N [Satisfactory.
|Check for presence of falling object hazards. such as comoded-
d [throwgh roof rafters, asphait stalactites, and trapped J I atist: _
[rydrocarbons in unopened or plugged egquipment or
lappurtenances, ledges, sic.
e [Inspect for slipping hazards on the bottorn and roof decks. 4 |=atisfactory.
f. Inspect structural welds on access ways and dips. 4 |Satisfactory.
|Check surface needing inspection for 3 heavy-scale build up and
g |eheck weld seams and eily surfaces where welding is to be A |Zatisfactory.
ldone. Mot areas needing more cleaning, including blasting.
h. |Review cathodic protection potential readings MA&
TANK EXTERIOR
In= appurtenances ed during ceaning such as lower
a ﬂoatpﬁl(; s:lni']:g sheave aﬁblies,r:?me inbeﬁnrs (after remowal J Ruim:msmleswn?d
lof valves). inside nozzle’s .
b, |Hammer test or uiirasonically test the roof. MiA
o Enter and inspect the floating roef pontoon compartments. M
BOTTOM INTERIOR SURFACE
Lising a flashlight held close to and parallel to the botiom plates, [Product side corrosion noted|
a  fand using the bottom plate layout as a guide, visually inspect and |
[hammer test the entire bottom.
Measure the depth of pitling and descnbe the pitting appearance lcomosion noted at many
|shamp edged, lake type, dense, scattered, tc). ocations. Deep holes ob-
b A lserved at initial inspection.
Mark areas requining patching or further inspection.
c A
d.  |Mark locations for tuming coupens for inspection. A ZD:]KZEID COUPEN Was
taken
- Inspect all welds for comosion and leaks, particulady the shell-io- J
°  |potiom weld.
Inspect sketch plates for comosion. lcomosion noted at many
f 4 ocations.
ICheck condition of mtemal sump, if applicable. Standing liquid
Ishoadd be removed from the sump to allow for complete |Satisfactory.
g [inspection and vacuum testing of weld seams as appropriate. 4
|Sump bottom and sidewall plate and seams need tobe
levaluated for both product-side and soil-side comosion.
h Locate and mark voids under the botom. J |See MFL report
i Record bottom data on a layout sketch using the existing bottom MiA Patches were marked.
- lplates as a grid. List the number and sizes of patches required.
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