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Abstract

Field applications of three alternate technologies for assessing the suitability of
underground storage tanks for upgrading by the addition of cathodic protection were
observed and documented. The technologies were applied to five existing underground
storage tanks that were slated for removal. Noninvasive statistical modeling. invasive
inspection by remote video camera, and invasive internal inspection were applied to each
of the tanks. Three vendors applied their individual statistical modeling approaches to
assess the suitability of the tanks for upgrading with cathodic protection. One vendor
demonstrated remote video camera inspection technology, and another conducted an
internal inspection by entering the tanks. After all of the technology assessments were
conducted, the tanks were removed and inspected both externally and internally by non-
destructive and destructive means to determine their actual condition. The determinations
made using the alternate technologies were then compared to the actual condition of the

tanks.

~ Each of the alternate assessment technologies concluded that the tanks (or sites) were
not suitable for upgrading with cathodic protection. The inspections and tests conducted
after excavation of the tanks arrived at the same determination. Perforations from
corrosion were documented in four of the five tanks, and deep pitting by corrosion was
found in the remaining tank. The results of this comparison are strictly qualitative due to
the small number of tanks included. The results of this limited study cannot be extrapolated
to make conclusions beyond those made for the specific tanks tested.
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Section 1
Introduction

1.1 Background

Federal Regulations regulating underground storage tanks (USTs) (40 CFR 280
and 281) require that all UST systems must be replaced. upgraded, or closed by December
22, 1998. Owners and operators choosing to upgrade their UST systems via cathodic
protection, internal lining, or cathodic protection combined with an internal lining must
determine the integrity of their system prior to upgradmg to ensure that it is suitable for
upgrading.

To be suitable for upgrading by cathodic protection alone (that is, without also lining
the tank), in accordance with 40 CFR Part 280, “Technical Standards and Corrective
Action Requirements for Owners and Operators of Underground Storage Tanks,” the
integrity of the tank must be ensured [Section 280.21(b)(2)]. For tanks that are 10 years
~ old and older, two methods for ensuring the integrity of a tank prior to upgrading with

cathodic pmtectmn are stated in the EPA regulanons (CFR 280.21(b)(2)). They are:

“(i) The tank is internally inspected and assessed to ensure that the tank is structurally
sound and free of corrosion holes prior to installing the zathodic protection system;”

“(iv) The tank is assessed for corrosion holes by a method that is determined by the
implementing agency to prevent releases in a manner that is no less protective of
human health and the environment than subparagraphs (i) through (iii).”

Subparagraphs (ii) and (iii) of CFR 280.21(b)(2) refer to tanks less than 10 years old.
Because Federal Regulation has required since 1985 that new regulated USTs be protected
against corrosion, there are few USTs that can use subparagraphs (ii) and (iii) to comply.

_ Determining the integrity of UST systems and their suitability for upgrading usually
requires some type of internal inspection or assessment. Past practices typically involved
‘tank entry and manual inspection of the interior which necessitated significant down time

from normal operations. In 1994, the American Society for Testing and Materials (ASTM)
Committee E50 on Environmental Assessment and Subcommittee E50.01 on Storage
'Tanks issued an Emergency Standard Practice, ES 40-94, “Emergency Standard Practice
for Alternative Procedures for the Assessment of Buried Steel Tanks Prior to the Addition
of Cathodic Potection.” This standard, which expired in November of 1996, provided
recommended minimum performaiice practices for three alternative methods for assessing
the suitability of USTs for upgrading by adding cathodic protection. These methods are
tank life/corrosion rate modeling, remote video camera testing, and robotic ultrasonic
testing.



In accordance with ES 40-94, application of each of these alternate assessment
methods includes acquisition and consideration of site information including tank age,
existence of stray d-c current, presence of other buried metal structures, material of
construction and electrical isolation, and tank leak and repair history. In particular, the
UST must also pass a suitable leak detection test. These methods all include consideration
of basic site-specific tests of the tank environment including:

Stray current/corrosion/interference
Soil resistivity

Structure to soil potential

Soil pH

Electrical continuity/isolation

In addition, other tests may be conducted by a corrosion expert including
measurements of hydrocarbon, chloride, sulfide, and sulfate ion concentrations in soil and
resistance of the tank coating. Some state regulatory authorities have approved the use of
these methods; however, others are withholding approval, pending an evaluation of their

performance.

The objective of this project was to observe and document the performance of the
three alternative methods described in ES 40-94, as well as the existing method of manual
internal inspection, in determining the condition of several USTs. Vendors of each method
were invited to apply their technology to a set of USTs and report their assessment of
whether the tanks were suitable for upgrading with cathodic protection. During the project,
three different methods of tank life/corrosion rate modelin: one method of remote internal
video inspection, and one company’s procedure for the existing method of internal
inspection were observed. Participating vendors provided copies of their protocols prior to
conducting the assessments. These protocols are not reproduced herein but have been
provided to the EPA Work Assignment Manager. As discussed in the report titled “State-
of-the-Art Procedures and Equipment for Internal Inspection and Upgrading of
Underground Storage Tanks,” November 1996, the robotic ultrasonic inspection method

technology is not yet commercialized, like the modeling and internal video methods. The

vendor of this technology declined to participate in the current evaluation.

After each of the five test tanks were evaluated, the tanks were removed and the actual
condition of the tanks was determined by a series of baseline tests, some of which were
destructive. The baseline tests were limited to the USTs themselves and did not include an

assessment of other site variables such as soil data.

The performance of each assessment method was observed and documented by
‘comparing the vendor’s conclusion as to whether each tank was suitable for upgrading with
cathodic protection to the condition of the tank as determined by the baseline testing. The
results of this comparison are qualitative due to the limited number of tanks included in the



evaluation. The small sample size (limited by funding resources) precluded acquisition of
data that could be subjected to statistical interpretations and extrapolations.

1.2 Assessment Methods Observed and Documented

1.21 Noninvasive Tank Life/Corrosion Model Tests {i.e., modeling)

This method of assessment examines the soil environment in the immediate vicinity of
the UST and the relationship of the metal UST to this environment. A statistical model is
used to assess the relationship between the aggressiveness of the environment and the rate
of corrosion and to predict the remaining life of the UST prior to corrosion failure. The
site-survey and site-specific tests noted above are therefore conducted in more detait during
application of this technology than for the others. For example, the stray current
measurements typically use a microprocessor-controlled data acquisition unit which takes
data samples at 5-second intervals. The soils data usually are based on samples collected at
2-ft intervals from two or more holes bored at least as deep as the bottom of each of the
tanks.

The model input data include the results of the soil analysis as well as the various
electrical measurements (e.g., structure-to-soil potential). The statistical model used to
interpret the data is required to have been developed on at least 100 sites with at least 200
tanks that were subsequently excavated and inspected by a corrosion expert. The model
must also include factors such as the presence of a water table, annual precipitation and
average temperature.

The output of the model includes an estimated leak-free life of'the tank (which must
have a standard deviation of not more than 1.5 years) and an estimated probability of
corrosion perforation. Tanks with an age less than the estimated leak-free life and with a
probability of corrosion perforation less than 0.05 (5 percent) may be upgraded by the
-addition of cathodic protectionusing an appropriately designed cathodic protection system.
This method is described in detail in ASTM ES 40-94.

1 2.2 Invasive Remote Video Camera Tests

Application of this method of assessment also includes acquisition of the basic site
survey information and site-specific measurements described in Section 1.1. Invasive
video technology involves insertion of a remotely operated video camera and suitable
lighting source into the tank. Prior to testing, the tank is prepared according to
specifications documented in their written procedure. The video system must be capable of
recording a video survey of the interior - surface of the tank. The detailed rcquxrcments of -
the video system are included in ASTM ES 40-94.



The video system is initially used to confirm that the tank is sufficiently clean for
effective video inspection. The camera is then controlled to systematically record a visual
inspection of the internal tank surfaces. A recorded voice override (i.e., narration) and text
input are recorded on the video tape to document the direction and location of the view and
the comment on observations and findings. The vendor documents any evidence of

corrosion including:

e Perforations

* Rust tuberculation

s Streaks

* Discoloration

 Pitting

* Scaling or de-laminations
» Weld corrosion

¢ Cracks

» Passive films

Based on this visual examination, review of the site-specific environmental data, and
consideration of tank age, the corrosion expert determines whether corrosion or
deterioration is evident that would make the tank unsuitable for upgrading with cathodic
protection. The corrosion expert also determines whether the tank requires further
inspection by other procedures, or whether the tank is suitable for upgrading with cathodic

protection. :

1.2.3 Invasive Internal Inspection

Determination of the structural integrity of USTs has mc © commonly been
accomplished by means of human inspectors entering properiy prepared tanks and applying
various inspection techniques. Current practice is to perform a visual inspection either
alone or in combination with other measurements. The techniques used during the internal
inspection included: () visual inspection for holes, cracks, and deformation, (b) “hammer
test” involving striking the inside of the tank with a ball peen hammer to identify
structurally weak areas and/or judging the relative thickness of the area by the resonant
sound produced; (c) magnetic flux scanning of the interior surface for flaw detection;

(d) ultrasonic flaw detection scanning; and (e) ultrasonic transducer measurement of the

wall thickness on a grid pattern.

Typically the top of the UST must be exposed by excavation and an opening
(minimum 18 in by 18 in) cut in the top of the tank if a access way does not exist. The
UST must be ventilated to provide a breathable atmosphere and to eliminate any

fire/explosion hazards. Persons entering the tank must wear protective clothing and be
equipped with a supplied air system. Sludge must be removed from the tank and the tank
cleaned and abrasively blasted prior to performing the internal inspection. The vendor
must follow all applicable OSHA and other regulatory requirements governing health and



safety. Generally the internal inspections follow the guidelines in American Petroleum

Institute (APT) 1631, “Interior Lining of Underground Storage Tanks, 3rd Edition, April
1992, or National Leak Prevention Association (NLPA) 631 “Entry, Cleaning, Interior
Inspection, Repair and Lining of Underground Storage Tanks.”

1.3 Baseline Tests

The UST assessment methods discussed above are performed with the tank in place
and consequently are limited to assessments of the soil and the interior of the tank.
However, corrosion and pitting may occur on the outside of the tank as well as on the
inside. Therefore, the baseline tests which were conducted after the USTs were removed
from the ground included examination of both the interior and exterior surfaces to establish
the actual condition of the tank. Baseline testing was concluded upon identification of a
disqualifying flaw. If no disqualifying flaw was found, the inspection was completed.

The internal and external baseline method is similar to the standard visual inspection
method, with several additions. The exterior of the tank was visually inspected
immediately after excavation. The purpose of this inspection was to detect surface
discontinuities such as cracks, holes, and pits, and to describe the amount and type of any
corrosion observed. If no obvious disqualifying flaws (such as corrosion perforations)
were observed, a grid pattern using 3 fi by 3 ft grids was marked on the inside and outside
of the tank, and both the interior and exterior (before and after abrasive blasting) were
visually inspected. (Access ways were cut into both the top and one end of each tank for
ingress and egress.) Photographs were used to document the condition of the tank. The
depths of the deepest pits were measured.

For tanks that were not disqualified due to the presence of an obvious perforation or
other flaw, ultrasonic measurements were then conducted to determine wall thickness.
This testing was done primarily from the interior of the tank, but could also be done from-
the outside. Ultrasonic measurements were made at the approximate center of each marked
grid. Wall thicknesses were aiso measured by drilling a sentry hole and using a through-
wal] micrometer. The minimum required initial wall thickness for each tank was deter-
mined by the tank size in accordance with Underwriters Laboratory (UL) 58 “Standard for.
Steel Underground Tanks for Flammable and Combustible Liquids.”

The results of the baseline tests were evaluated in accordance with the criteria
specified in Section 2.2.3 of the Quality Assurance Project Plan to classify the tank as
‘being cither snitable or unsuitable for upgrading with cathodic protection. The three
acceptance criteria specified in the QAPP are summarized below.

To be considered upgradable by cathodic protection, the tank must:

1. -Be free of corrosion holes. Any perforation found during the baseline tests will
disqualify that tank.



2. (a) Have no pits deeper than 0.5 times the required minimum wall thickness and
(b) an average wall thickness in each 3 ft by 3 ft area of at least 85 percent of the
required minimum wall thickness. A tank is unsuitable if either (a) or (b) is not
met. The required minimum wall thickness varies with the size of the tank but is
generally 0.240 inch. Requirement (a) implies that there can be.no perforations.

3. Be free of corrosion holes and cracks or separations in the tank welds (or
elsewhere) as determined by visual observation after abrasive blasting.

If a tank fails any of these criteria, it is not suitable for upgrading.

1.4 Project Objectives

The primary objective of the project was to observe and document the performance of
commercially available techniques/methodclogies for evaluating and predicting the
integrity of steel UST systems and their associated amenability to upgrading with cathodic

protection.

1.5 Experimental Design

Five steel USTs located at a site near Gardner, Kansas, and as described in detail in
Section 2 of this report, were used in the study. The number of USTs included in the
evaluation was limited to five due to funding restrictions. This small number of tanks does
not constitute a statistically valid population for assessing the performance of the various
technologies. The results presented in this report, therefore, are qualitative in nature.

Each of the five tanks was assessed by each participating vendor. The vendors
supplied reports in their standard format including their conclusions as to the suitability of
-each UST for upgrading. Vendors first presented their conclusions in the absence of
knowledge of the results of tank tightness tests which had been performed on the tanks. -
‘Subsequently, the results of the tank tightness tests were provided to the vendors and they:
were given the opportunity to revise their reports based on these additional data.



Section 2
Study Site

This study was conducted at the New Century Air Center, the former Olathe Naval Air
Station, which is situated in New Century, Kansas, just north of Gardner. The U.S. Army
Corps of Engineers was conducting a removal action involving a number of tanks at this
site. The specific tank gallery included in the study contained eight tanks which were
arranged in two rows of four tanks each, separated by a concrete vault that contained
piping and valves. At the initiation of the project, two of the eight tanks were found to be
fitled with water. Because this would not be typical, these USTs were excluded from the
study. A schematic of the site is provided in Figure 1.

The history of the tanks was documented through discussions with facility personnel,
the Corps of Engineers, and their contractor. It was determined that the tanks were .
installed in 1943 or 1944. They had been used to store fue! for a small on-site power plant
built in 1943. The tanks were registered as having been installed in 1944. The tanks were
not cathodically protected. They were taken out of service 6 to 10 years ago, sometime in
the period of 1986 to 1990. At that time, the tanks contained No. 2 fuel oil or No. 2 diesel.
Apparently the product was pumped out and the tanks left in place empty. Each of the six
tanks included in the study contained approximately 200 gallons of residual product with
some water phase in some of the tanks. The results of stick readings (presumably taken in
August, 1995) were provided on the site drawing of that date. MRI confirmed the
measurements on the site drawings by sticking the tanks in July, 1996.

The tanks were used to fuel the boilers and diesel generators at a small power plant
(Building 14). There were no submersible pumps or turbines present in the tanks. Fuel
was dispensed via a suction system, prabably with a return line to each tank. The concrete
vault between the two rows of tanks was reported to contain piping and valves reiating to
the fuel system.

A past employee contacted during the study indicated that carly in the life of the tanks,
they may have contained heavier product, e.g., No. 4 fuel for use in the power plant, .
however, more recently the product was No. 2. The tanks were found to be equipped with
steam heating coils along the bottom of each tank, implying that they were used or
intended to be used for heavy product such as No. 4 or No. 6 heating fuel.

No historical information regarding cleaning of the tanks was found. At the initiation
of this project, they were cleaned by pumping out any residual sludges and liquids and then
pressure washed with a biosolvent. The study tanks included two tanks (Nos. 24 and 25) _
located on the south side of the vault and three tanks (Nos. 18, 19, and 20) which were
situated on the north side of the vault.



———————— ——————————— ————— ——

H

B

- .

O i

2 1 I
.

o . 4

“ o big

6 W {

o o -

J -

-

-«

(4

-~

!

-

w

S

= "

o-

* a6

:M
-
o

s 7,

Al
~

£

ey

’e

R
-
-

ASP=a " B327

"RALROAD C.CSED™ SION

|

oy

s s v
& 3 il
& .m L.
¢ N Es
LY
T
Ea 0 06 P 2N
A=
'
3
— -
I o /3
13 5
P Y i
" & .‘ S
'/
Y
:_ s L._i_
<
2
.".. %
f as
a \
< s
.a

=

(L]
2
-l
=
g m

e mmeeew

VAT S ()

-

0
oo

(T

[T b
— e =

3
-
G v 5C° veur

llb.*...x Noy

~

~

\

FOR WATEP MAIN RE2AN
SEZ DRAWING CE

\ \

]

SITE 'B*

/

-

8’ De. X 32' Long

Eie 107233/

oncrete Porking

-
-~

Les

,-
<
A LT
pd
@)
T
o[
w
7]

10z

Le

Wt
©)
"~
o
—]
=
L)
J.'
€
™ -
m ~
n 3
sff 2
l!. b
W
("4

== :le 106E7<ANE

SECTION B-B

"
1

Diagram of the Tank Site

Figure 1.

MRI-CTRD\RS54-04.01



The initial information obtained indicated that the tanks were constructed of bare steel.
Each tank had a circular access way 18 inches in diameter which was surrounded by a
concrete vault about 4 feet square. The portion of the tops of the tanks that was visible
around the access ways appeared to be bare steel. However, when the tanks were
subsequently excavated, it was found that they had been coated with brushed-on coal tar
and wrapped with kraft paper. This coating and wrap had slumped approximately one-
third of the way down from the top of the tank and was not visible prior to excavation.



Section 3
Tank Tightness Test Results

The ASTM ES 40-94 standard requires that a tank tightness test be conducted in
conjunction with any of the alternative methods. The UST underfill test method was
chosen tor this study because the tanks were expected to have significant piping and
connections that might pose problems with an overfill test method, i.e., the overfill test
method would also test the piping, which was not included in-the scope of this study.

The tanks were tested using the water that had been stored in Tank Nos. 22 and 23.
The water was pumped into each of the five test tanks in turn. The testing was conducted
with the tanks slightly more than 95% full. The test level ranged from 87 inches of water
to 90.5 inches of water.

A summary of the tank tightness test results is presented in Table 1. The complete
report supplied by the tank tightness testing vendor is included in Appendix A.

Table 1. Summary of Tank Tightness Test Results

Tank number | Leak rate (gal/hr) - Conclusion
18 0.665 Not Tight
19 0.016 . Tank is Tight
20 0.244 Not Tight
24 0.074 Not Tight
25 0.103 Not Tight

During the tightness testing it had been assumed that any piping connections to the
tanks entered through the top of the tank, which is usually the case. However, upon
excavation, it was discovered that some piping connections entered through the end cap of
each tank. One end cap of each tank was found to have connections with two 1.5-inch
pipes for the steam loop near the bottom of the tank. In addition, each tank had a 3 inch
suction pipe that entered in the center of the end cap and extended to near the bottom of the
tank. Any leaks in this piping would affect the tank tightness test results. Additionally,
these pipes might have had the effect of making all the tanks electrically connected through
the piping.- The four tanks on each side of the vauit also had a common 4-inch fill pipe that
entered through the top of the tank at the end away from the concrete vauit, which might
have constituted an electrical connection between the four tanks on each side of the vault.

~ The tank tightness test results presented in Table ! are not entirely consistent with the
findings of the subsequent baseline tests. For example, Tank No. 19 tested tight, although
it was later found to have several perforations. A possible explanation is that the tanks

10



were installed in very tight, moist, and highly plastic clay. This clay may have prevented
any significant loss of water during the test, allowing the conclusion that Tank No. 19 was
tight. Further. the holes in Tank No. 19 and the other tanks were filled with corrosion-
product when the tightness testing was being done. It is likely that this corrosion product,
together with the clay backfill, reduced the leak rates from what would be expected with
holes after the corrosion product was removed.

In addition, Tank No. 25 was judged to be fcaking at a slow rate (0.103 gal/hr), while

upon examination in the baseline tests it was found to have no perforations. Upon
examination, it was found that the 3-inch pipe in the center of the tank had been installed
with a brass fitting. Such a fitting would be likely to contribute to preferential corrosion of.
the pipe just outside the tank, and, indeed, some corrosion holes were found in some of
those pipes. Thus, the leak rate indicated for Tank No. 25 by the tightness test might have
been due to leaks in the 3 inch pipe rather than in the tank body.

11



Section 4
Technology Test Results

Five vendors assessed the five test tanks at the study site. Three vendors used the -
modeling method of ASTM ES 40-94, one vendor used an internal video camera coupled
with a site inspection also per ASTM ES 40-94, and one vendor conducted internal (human
entry) inspections of the 5 tanks according to NLPA 631. The following subsections
describe eath vendor’s testing and results. Each method was observed and compared to
the applicable standard and to the vendor’s standard operating procedure. Deviations from
the standard, some of which were necessitated by the characteristics of the site, are noted in
this report. Appendix B contains the vendor reports.

41 Modeling Method
4.1.1 Internationat Lubrication and Fuel Consultants, Inc. (ILFC)

ILFC conducted its assessment of the site and tanks over a six-hour period on July 18,
1996, according to the corrosion modeling approach/procedures outlined in ASTM ES 40-
94. A few adjustments had to be made based on site-specific conditions. About five fewer
borings were taken than usual because the concrete vault and steps at the site prevénted
borings in these areas. ILFC took samples of product in two of the tanks as an addition to
their usual procedure,

The detailed test results are presented in the ILFC report in Appendix B. Structure-to-
soil potential measurements were made in cach boring. A stray current test was done. Soil
resistivity was measured by the Wenner 4-point method, with spacings of 3, 10, 15, and
20 feet, which is a slightly different spacing than suggested in ASTM ES 40-94. Soil
samples were taken to a laboratory and analyzed for several parameters, including
hydrocarbons. ‘

- ILFC concluded that on the basis of their field investigation and laboratory analyses,
these tanks did not meet their TEP (Total Environmental Profile) criteria, nor did the tanks
meet the ASTM ES 40-94 criteria for upgrading by the addition of cathodic protection.

After receiving the results of the tank tightness tests, ILFC didmot change their conclusion. .
They reported that the tanks were electrically continuous and therefore represented one

unit, so the conclusion of not being upgradable applied to the site rather than to the
individual tanks.

12



4.1.2 Corrpro Companies Incorporated/Warren Rogers Associates

(WR/CRP)
This method is based on a mean time to corrosion failure model. The field testing was

conducted by Corrpro and the report provided by Warren Rogers Associates. Testing in
the field was done over an 8-hour period on July 23, 1996. The testing would have been
finished about 3:00, but the field crew encountered difficulty in finishing the last soil
boring. hitting obstructions before they reached the depth of the bottom of the tank.
Repositioning and drilling additional holes delayed the completion of the field work about

2 hours.

As with the model used by ILFC, this method considers the site as a unit rather than
individual tanks; i.e., results and ¢ .nclusions are reported on a site basis—not for
individual tanks. Initially WR/CPR considered the test site as a single site, but later,
decided that the separation by the concrete vault qualified it as two separate sites. Thus,
WR/CRP provided a result for the north side of the vault (Tanks 18, 19, and 20) and a
separate result for the south side of the vault (Tanks 24 and 25).

WR/CRP followed the standard procedures required by ASTM ES 40-94. Only one
location for the stray current test was required, because WR/CRP determined that the tanks
were all electrically connected. T- field crew requested access through the access ways as
per their standard procedure, whic s to assess the tank interior through all available
openings. After consultation with £PA, they were required to use the fill pipe for access,
since many tanks do not have access ways, i.¢., representative conditions were maintained.
WR/CRP also requested access to building 14 adjacent to the site for additional electrical
tests. As MRI did not have access to that building, that access could not be provided.

The WR/CRP report concluded that neither site was suitable for upgrading with
cathodic protection. It stated that this result held regardless of the tank test results. The
stated reason was a high probability of corrosion failure for both sites. The estimated mean
time to corrosion failure was 11.8 years for the north site, compared to a tank age of
52 years. The estimated mean time to corrosion failure was 13 years for the south site,
compared to an actual tank age of 52 years. A copy of the complete WR/CRP report is

" presented in Appendix B.
4.1.3 Southern Cathodic Protection (SCP)

- SCP conducted the field work at the site over about a six-hour period on August 14,
1996. Their method is based on a mean time to corrosion failure model and a probability
of corrosion failure., They followed the procedures in the ASTM ES 40-94 standard and
noted a few anomalies with the site. They. noted an adjacent gas line that was cathodically
protected with an impressed current system and requested access to the rectifier to tumn the
system off to test for possible effects on the tanks. As MRI did not have access to the
rectifier box and was not able to obtain such access, that request could not be honored.
SCP also noted that the field survey would normally be done only after receiving the
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results from the tank tightness test reports. SCP also noted, prior to the tests, that the
.model would not predict a mean time to corrosion failure that exceeded the age of the tank
(32 years). Based on their experience with the model they knew it would not accept the
site for upgrading with cathodic protection. During field testing, a soil box was used for
soil resistivity rather than the Wenner 4-pin method.

SCP estimated that the mean time to corrosion failure for these tanks ranged from
21.9 years to 23.4 years. Since the estimated time to failure is substantially less than the
age of the tanks, SCP concluded that internal inspections are required in order to determine
the suitability of the tanks for upgrading with cathodic protection. That is, each tank was
determined to be unsuitable for upgrading with cathodic protection based on modeling, and
an internal inspection was recommended. A copy of their report is presented in
Appendix B.

42 Remote Video Camera Methods

4.2.1 Tanknology (TKNL) Internai Video

Tanknology assessed the five test tanks over a ten-hour period on July 29 and 30,
1996. They followed their standard operating protocol, which complies with the ASTM
ES 40-94. Prior to inserting the camera, each tank was purged with CO, to inert the tank
by reducing the tank’s oxygen content to less than 5%. Several structure to soil potential -
readings were taken, but no soil borings were taken. They also sought access to the
rectifier providing impressed current cathodic protection to the adjacent gas line in order to
test for stray currents (with the rectifier turned off), but the access could not be provided.

Tanknology noted the presence of the steam pipes in the bottom of the tanks through

their video. They also noted the existence of the 3-inch suction pipe that entered the tank
“at the middle of one end and then went into the vault. Although the tanks had been
pressure washed with a biosolvent, Tanknology noted that the tanks were still dirty, with
heavy buildup in the bottoms." This may indicate a limitation on the use of the video, in
that if pressure washing the tanks from the outside does not provide a clean enough tank
for the use of the video, its application may be limited. The fact that these tanks may have
‘had heavy product in them for many years without cleaning may have resulted in the
buildup of residue that limited the use of the video camera.

. The conclusion of the \nsual inspection was that a light film has developed over the
surface of the tanks. Heavy trash encapsulation was prormncm throughout the tanks,
which necessitated an additional investigation, since surface areas were covered and not
visible for viewing. The ullage area was covered with excessive rust and tubercle
formation, requiring further investigation following proper cleaning. The sludge remauung '
along the baffle plates and bracings for the heating coils also requires further investigation.
The overall conclusion was that these fanks cannot be upgraded with cathodic protection
until further investigation and suitable repairs are made. The video tape review indicated
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possible penetration of Tank No. 19, possible pinholes on the side of Tank 18, a small
pinhole ingress on Tank No. 20, several suspect areas on Tank No. 25, and some suspect
areas on Tank No. 24. All five tanks had some suspect areas, with three tanks having
suspected perforations. A copy of the complete report is in Appendix B.

4.3 Internal Inspection Method

4.3.1 Armor Shield Internal Inspection

Armor Shield (AS) conducted internal inspections of the five subject tanks from July
31 through August 7 using NLPA 631 as a guide. AS used a variety of internal inspection
techniques for this work. A visual inspection was performed on each tank. AS stated that
in their opinion the state of the art for internal inspection was magnetic flux flaw detection
following the visual inspection, with flaws indicated by the magnetic flux scan confirmed
by ultrasonic inspection. This technique was new to the United States and differed from
the standard method of an ultrasonic survey following visual inspection. After
considerable discussion, AS agreed to perform a variety of internal inspection techniques,

which are noted for each tank.

Each tank was first inerted, then entered by a technician equipped with personal
protective equipment and supplied breathing air. Although the tanks were equipped with
access ways, the diameters of the access ways were too small for safe entry; consequently,
openings were cut to enlarge the access way for each tank. The steam heating pipes were
removed from the tanks, pipe ends were capped, and sludge was removed from the tanks
and drummed for disposal. Each tank was then abrasively blasted to remove any scale,
rust, or corrosion product from the tank walls prior to inspection.

The internal inspection work took considerably longer than usual. Abrasive blasting of
the tank’s interiors had to be repeated after two days of heavy rain. The use of a variety of
inspection techniques extended the test time further, particularly since additional supplies

had to be shipped in. ‘

AS identified areas with presumed external pits or flaws using magnetic flux
screening. These areas were marked on the inside of the tank along with an ultrasonically.
measured wall thickness. During the subsequent bascline testing, these areas were
investigated to determine whether an external flaw could be confirmed. The most
extensive investigation was conducted on Tank No. 25, a total of 26 suth suspect areas
were identified. For 20 of these areas a deep external pit was identified. One area had a
line of very shallow pits on the outside that iight have been the cause of the detection.
Five of the areas had no discernible external pit or flaw. Three areas were-marked in Tank
No. 18, and all corresponded to identifiable external pits. One area was marked in Tank
No. 19 that corresponded to an external pit. The internal inspection also noted perforations
in Tank No. 24, which probably contained corrosion product until the external abrasive
blast removed it from the perforation.
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The internal inspections resulted in the conclusion that none of the five tanks was
suitable for upgrading with cathodic protection alone. Since each tank was evaluated using
a different internal inspection technique, a summary of the results are presented below, by
tank:

Tank {8 The visual inspection discovered perforations in the tank shell, which
disqualified the tank for upgrading. Inspection was concluded at that point.

Tank 19 A partial magnetic flux scan was conducted. The tank was disqualified
because of the discovery of perforations during the visual inspection.

Tank 20 A partial magnetic flux scan was conducted. The tank was disqualified
because of the discovery of perforations during the visual inspection.

Jank.24 An ultrasonic flaw detector was used to scan the tank along its length at 1-
foot intervals. The ultrasonic scan concluded that the tank was not suitable for
upgrading with cathodic protection, due to pitting that exceeded 50% of the tank wall
thickness. This tank was not disqualified as a result of the visual inspection.

Tank 25 A magnetic flux inspection was conducted after the visual inspection.. On
most of the tank, 100% of the tark surface was subjected to magnetic flux scanning,
but for part of the tank, only 50% was covered. The goal was to see if the 50% scan
could also detect external pitting. As a result of the magnetic flux inspection revealing
pitting that exceeded 50% of the wall thickness, the tank was found to be unsuitable
for upgrading with cathodic protection. The tank was also found to be unsuitable for
upgrading from the visual inspection, which identified internal pits that measured
more than 50% of the wall thickness.

Tank 25 was also subjected to a standard ultrasonic survey with point measurements
taken at the approximate center of each 3-ft by 3-ft grid constructed on the interior
surface of the tank. This tank was also found unsuitable for upgrading with cathodic
protection as a result of the ultrasonic survey. AS reported that all ultrasonic readings
in the first 3 feet of the north end of the tank indicated a wall thickness of less than
85% of the wall thickness (based on an assumed original wall thickness of 260 mills).
The readings on the north end cap were also less than 85% of the assumed original
thickness of 280 mills.
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Section 5
Baseline Test Results

Upon completion of the vendor testing and assessment, the tanks were excavated. The
tanks were removed from the excavation and placed on plastic sheets immediately north of
the excavation. In general the tanks were lifted by placing an I-beam into the hole in the
top of the tanks that had been cut during the internal inspection. The I-beam was then _
lifted by a track hoe. The tanks were moved to a field about a quarter mile away for further
inspection (Figure 2). They were scraped and brushed to remove adhering soil. At that
point it was discovered that the tanks had been coated with a brushed on coal tar and
wrapped with Kraft paper. This wrapping and coating had slumped down along the sides
of the tanks, leaving approximately the top third of the tank without any coating or with a
minimal residue. In addition, the ends of the tanks that were closest to the vault were
found to have a very wet coating, presumably from product interacting with the coating.

Upon removal, the exterior of each tank was visually inspected. Much of the tanks’
surfaces could not be inspected effectively because of the coating and paper wrap.
However, perforations were found in three of the tanks during this visual inspection. These
perforations were approximately 3/8 inch in diameter, which rendered these tanks
unsuitable for upgrading with cathodic protection, in accordance with the criteria specified
in the QAPP.

The baseline tests were continued until a disqualifying flaw was found or until the
specified tests were completed. If no disqualifying flaw was discovered the inspection was
completed and detailed information about any pits, the wall thickness, and condition of the
tank was documented. The findings of the baseline tests are presented tank by tank, -
indicating the point at which a disqualifying conclusion was reached. A summary of the
baseline testing conducted on each tank is presented in the following paragraphs.

5.1.Tank No. 18

Immediately after removal, adhiering clay soil was scraped from the sides of the tank.
The tank was visually inspected and a perforation found about midway down the east side
of the tank a few feet from its north end. A probe placed into the hole confirmed that it
~ completely penetrated the wall (Figure 3). Selected areas around the perforation were
abrasively blasted to bare metal and a number of obvious external pits were observed.
Ultrasonic measurements were made on one end cap and a sidewall to obtain wall
thickness data. These ttucluwss*meemments averaged 0.250 inch at section G-1 and
‘0.279 at the end cap.
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Figure 2 The Test Tanks During Baseline Testing

Figure 3 Perforation in Tank 18
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5.2 Tank No. 19

Several large perforations were observed on the east side of the tank 6 to 9 feet from
the north end and slightly above the midline (Figure 4). The area around the perforations
was sandblasted and inspected. Wall thickness measurements indicated an average side
wall thickness of 0.256 inch in section G-1 and 0.267 on the end cap.

5.3 Tank No. 20

Tank No. 20 was removed from the ground on September 10, 1996. Visual inspection
prior to abrasive blasting identified a perforation on the west side of the tank about 7 feet --
from the north end (Figure 5). The exterior surface near the perforation was abrasively
blasted. Wall thickness measurement indicated a thickness of 0.257 inch in section G-1
and 0.287 at the end cap.

5.4 Tank No. 24

Because of physical restrictions at the site, it was necessary to punch a hole with a
tooth of the track hoe bucket in the north end cap to lift the tank. A large dent a few feet:
from the north end of the tank also resulted from the removal. Considerable overlapping

* pitting around the area of the access way was observed; however, no obvious perforations
were found. Tank No. 24 was cleaned and an intemal grid was applied in preparation for
further baseline testing. The exterior of the tank was abrasively blasted. Following the
abrasive blast, a small external pit was found'which penetrated the tank sheil. The

- perforation was about one-eighth of an inch in diameter (Figure 6). Ultrasonic
measurement in section H-1 indicated a wall thickness of 0.246 inch and 0.262 in the end
cap.

- 5.8 Tank No. 25

Tank No,vﬁ was the ﬁrst and mostdlmcﬁk u&wmdﬁemm coniu'it:ted

(Figue TF°

‘The post-remnval vnsud inspection identified considerable overlapping pitting around.
the area of the access way.” The tank was abrasive blasted and a grid was applied to the -
tank exterior. After the externalinspéction was cqmptmd, a grid was applied to the tank
interior. Data from the external inspection are in Appendix C. The data from the external
inspection, internal inspection, and ultrasonic wall thickness measucements are presented
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Figure 4 Perforations in Tank 19

Figure 5 Perforation in Tank 20
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Figure 6 Perforation in Tank 24

Figure 7 Tank 25 with External Grid and Damage from Removal

21



in Appendix C. All welds were found to be Type | continuous welds on both ends of the
tank. The head joint welds were all of Type 18, continuous full fillet welds on the outside

of the tank.

The external inspection identified a number of corrosion pits that were 0.10 inch deep
or greater. The depth measurements for the six deepest external pits are presented in Table
2. The values reported are the average of triplicate measurements. The location of each pit
is indicated by the reference grid. The location is specified by the grid letter around the
tank and the location along the length, as well as the sub-grid within the grid. For
example, B1, 4-5 is in section B, closest to the open end, on the boundary between sub-
grids 4 and 5. There were two pits at section C7-3 that were difficult to measure, as they
were along a weld seam, one on each side. Both are reported in Table 2. All of these pits
exceeded 50 percent of the nominal wall thickness of 0.250 inch. No perforations were '

found.

Table 2. Six Deepest External Pits on Tank 25

~ Grid Location Pit depth
B1, 4-5 0.165
B8, 7 ' 0.160
810, 5 0.145
c2,3 10.155
C7. 3 Outside Weld - 0,199
C7, 3 Inside Weld ‘ 0.192

The five deepest internal pits were measured in triplicate and the average depths are
reported in T:sle 3. The deepest of these approached 50 percent of the wall thickness, but
did not reach it.

Table3.. - Five Deepest Internal Pits on Tank 25

Grid Location Pit depth
D10,9 - . 0007
D, 8 B 0.071
£10,3 o 0.103
E10. 5 : " 0.088
E1,2° 0.102




Ultrasonic wall thickness measurements were made from the interior of the tank. Two
grid sections, A8 and HS, gave initial measurements that were less than 85 percent of the
minimum required wall thickness. The measurements at the center points for grid
locations A8 and H5 were 0.207 and 0.183, respectively. These two grid areas were
subdivided into 9 sub-grid areas and additional ultrasonic measurements were taken in each
sub-grid. The average of the 9 readings was used to determine the wall thickness for that
grid. The average of all side wall thickness measurements was 0.249 inch for Tank 25.
The average of the wall thickness measurements on the end caps was 0.272 inch. The
average wall thickness computed over both the end caps and the side walls was 0.252 inch.
The thinnest measurement of the ultrasonic survey was 0.096 inch for a point located in
grid area HS. However, when all the measurements'in that grid were averaged, it was
determined that the average thickness was 0.236 inch. None of the 3-ft by 3-ft grids
averaged less than 85 percent of the required minimum wall thickness of 0.204 inch.

Ultrasonic wall thickness measurements were also made from the inside of Tank 25 at
the location of the deepest external pits. To determine the minimum thickness in these
areas triplicate measurements were made. The average wall thickness in the area of the
pits identified in Table 2 is presented in Table 4. The minimum, single-point individual
measurement for wall thickness was 0.072 inch.

Table4.  Ultrasonic Wall Thickness at the Six Deepest

External Pits on Tank 25
Location " Remaining wall thickness
B1,4-5 | 0085
86,7 ' 0.099
B10,5 ' 0.081
€2.3 $0.097
C7; 3 Outside Weid _ 0,084
C7, 3 Inside Weld 0.089
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Section 6 |
Results, Conclusions, and Recommendations

6.1 Results

As specified in the QAPP, three criteria must be met fora tank to be considered
suitable for upgrading with cathodic protection.

Criteria 1.  The tank must be free of corrosion holes. Any perforation will disqualify that
tank.

Criteria 2.  There must be not be pits deeper than 0.5 times the required minimum wall
' thickness and the average wall thickness in each 3 ft by 3 ft area must be at
least 85 percent of the required minimum wall thickness. A tank is unsuitable .
if either of these conditions is not met. (The required minimum wall
thickness varies with the size of the tank, but is generally 0.240 inch.)

Criteria 3.  The tank must be free of corrosion holes and cracks or separations in the tank
welds

A summary of the baseline test results for the five tanks included in the study is
presented in Table 5. Each tank has been classified as either suitable or unsuitable for
upgrading according to each of the three criteria specified above. [n addition, the
maximum pit depth, the minimum wall thickness, and the average wall thickness is
reported for each tank.

Table §. Summnry of Baseline Test Findings

Suitability for Upgrading by
. - . Bassline Test Criteria

Tank Max. pit Average wall Min. Wall . - '
. Na. depth | Thickness Thickness 1 2 3 | Overal
18 Perf. 0.250° 0.0 No | No | No No

19 Pert. 0.258° 0.0 ' No No No No
20 Pert, . D257 00 . | No | No No | No

24 Perf. 0248* | 00 No No No No

25 - 0,198 . 0.282 - 0.207° Yes No Yes No

* Ultrasonic measurements were abbreviated, sinco‘a perforation was found.
® Minimum ultrasonic survey reading based cn grid location averages. Minimum
wall thickness at a deep pit was 0.072 inch.
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A summary of the results obtained by each technology evaluated is presented in Table
6. The baseline test results are also included. Two of the modeling methods evaluated the
site as a whole, rather than individual tanks; WR/CRP considered the study as two separate
sites, while ILFC considered the site as a single site.

Table 6. Summary of Technology Demonstrations

Conclusion Based on Technology Demonstration
Tank Modeling ' R\?idm:;e |n|:::°ergtl::n ' cmg:::ﬁ:f:::f ?n

No. - | ILFC1 | WR/ICRP2 | SCP3 | TKNL Video4 ASS

18 Ne* | No No No . No No
19 | No No No No No. No
20 | No No No No No No
24 No No No No No No
25 No No -~ No No No No

*  A*No".conclusion indicates that the tank is not suitable for upgrading by cathodic protection.

Notes:

1. ILFC (lntematioﬁa! Lubrication and Fuel Consultants) concluded that all tanks were aiecu'ically
continuous and evaluated the five tanks as a single site. '

2. WR/CRP (Wafren Rogers/Corrpro) concluded that neither excavation (north or south of the
vault) is suitable for upgrading with cathodic protection and the site does not qualify. They
noted that their resuits lre'op a site specific basis rather than on a tank specific basis.

3. SCP (Southem Cathodic Protection) concluded that none of the tanks meets the criterion for
upgrading because each tank’s estimated mean time to corrosion failure is lass than the age of

the tank. ~

4. TKNL (Tanknology) conciuded that further investigation and possibly repairs were necessary
before sny of the tanks coukd be upgraded by adding cathodic protection. Video log indicates
possible penetration on Tank #19, possible pinholes in Tank #20, and pinhoie ingress on Tank
#18, with suspect areas noted on Tank #24 and Tank #25.

5. AS (Armor Shieid) reported on the basis of ar intemal inspection that Tanks 18, 18, and 20
were not suitable because of perforations through the tank walls. Tanks 24 and 25 were not
suitable because of pits that were more than 50 percent of the wall thickness {i.e., greater than

0.12 inch).
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6.2 Conclusions and Recommendations

Application of each of the three technologies resulted in the determination that none of
the tanks were suitable for upgrading with cathodic protection. The same conclusion was
reached as a result of the baseline testing. Therefore, in this very limited demonstratiorn/
assessment, each of the alternate technologies was successful in assessing whether the five
test tanks were suitable for upgrading with cathodic protection. Because this study
involved a very small number of tanks at a single site, extrapolation of these results beyond
this project cannot be made.

This study demonstrated that all of the assessment techniques were applied according
to the applicable standard and correctly identified the subject site(s) and tanks asnot |
suitable for upgrading with cathodic protection. The combination of limited funding and
the difficulty encountered in this study with finding sites with representative tanks limited
the information available from the tests. Most of the candidate sites identified during the
study contained old tanks suspected of being in poor condition. The age of the tanks (52
years) at the study site made the evaluations and decisions regarding upgrading suitability
very straightforward for the experts applying the technologies. The study was far too smail
to provide statistically valid conclusions about the methods’ performance. Accordmgly,
further study is needed to evaluate the performance of the methods.

Based on the above conclusions, further study is rccommendcd to significantly expand the
scope of work of this project. The expanded study should incorporate the following
components to allow a statistically valid evaluation of the alternate technologies for
determining the suitability of tanks for upgrading:

+  Sites in five geographic regions of the United States

. 160 total (95 additional tanks) tanks, about 20 tanks per region

«  Representative sites where tanks are actually being considered for upgrading

~+ Inclusion of the robotic ultrasonic technology, when it is commercially available.
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Appendix A

~Tank Tightness Test Reports



INVOICE #KK000248

TEST DATE:
RANGER PETROLEUM
| PO-BOX 1283 .
. BLUE SPRINGS, MO 64013
(816)625-7255 |
TANK STATUS EVALUATION. REPORT
axkx® CUSTOMER DATA #*wkxw kkkkd STTE DATA ke d
MIDWEST RESEARCH INSTITUTE NEW CENTURY AIR CENTER
425. VOLKER BLVD 1 NEW CENTURY PARKWAY
SITE B
KANSAS CITY, MO NEW CENTURY, KS
64110-2299 66031
CONTACT: FLORA, JERRY CONTACT:
PHONE #: (816)753-7600 PHONE #:

#wha4 COMMENT LINES w##we
COPY TO KDHE

'CURRENT EPA STANDARDS DICTATE

07/21/96

THAT FOR UNDERGROUND FUEL TANKS, THE MAXIMUM ALLOWABLE LEAK/GAIN RATE

OVER THE PERIOD OF ONE HOUR IS .10 GALLONS.

TANK #18: WATER - TYPE: STEEL RATE: .665479 G.B.H. LOSS

TANK IS NOT TIGHT.

TANK #19: WATER TYPE:r STEEL RATE: .01635%6 G.P.H. LOSS

TANK IS TIGHT:.

OPERATOR:  {(\ ¥, b | SIGNATURE: 2£§;>ﬁ22? . DATE:

W2 i7g



TANK DIAMETER (IN)
LENGTH (FT)
VOLUME (GAL)
TYPE

FUEL LEVEL (IN)

FUEL TYPE

dvoL/dy (GAL/IN)

SALIBRATION ROD

BNOOCNS WP

R 222 T2

TANK NO.

18
96
31.67
11507
ST
87
WATER

- 92.06

DISTANCE

10.6563
26.9531
41.9375
56.9375
74.9375
.0000
.0000
.0000

T ANK

DATA

TANK NO.
19

96
31.67
11907

ST

a8
WATER
87.29

10.6563
26,9531
41.9375
56.9375
74.9375
.0000
. 0000
.0000

thkhhbhn

TANK NO.
3

TANK NoO.



kkeeen® C U S TOMER

JOB NUMBER
CUSTOMER (COMPANY NAME)

CUSTOMER CONTACT(LAST, FIRST)

ADDRESS = LINE 1

ADDRESS - LINE 2

CITY, STATE

ZIP CODE (XXXXX=XXXX)
PHONE NUMBER (XXX)XXX-XXXX

ke C OMMENT

COPY TO KDHE

khheot® S I T E

SITE NAME (COMPANY NAME)
SITE CONTACT(LAST, FIRST)
ADDRESS - LINE 1

ADDRESS - LINE 2

CITY, STATE :

ZIP CODE (XXXXX=XXXX)
PHONE NUMBER (XXX )XXX-XXXX

GROUND WATER LEVEL (FT)
NUMBER OF TANKS

LENGTH OF PRE-TEST (MIN)-
LENGTH OF TEST (MIN)

49 se ®e ee oo

a8 28 ss AP BB S8 &8

DATA *hrkhwnn

000248

MIDWEST RESEARCH INSTITUTE
FLORA, JERRY

425 VOLKER BLVD

KANSAS CITY, MO
64110~-2299
(816)753-7600

L INES #*thheann

D ATA tkhhkhdd

.NEW CENTURY AIR CENTER

1 NEW CENTURY PARKWAY
SITEB .

NEW CENTURY, KS
€6031

o .
240



INVOICE #KK000249 TEST DATE: 07/22/9¢
RANGER PETROLEUM
PO BOX 1283
BLUE SPRINGS, MO 64013
(816)625-7255

TANK STATUS EVALUATION REPORT

kkkde CUSTOMER DATA *dtiwn heddd SITE DATA #utan
MIDWEST RESEARCH INSTITUTE | NEW CENTURY AIR CENTER
425 VOLKER BLVD 1 NEW CENTURY PARKWAY

, SITE B

KANSAS CITY, MO NEW CENTURY, KS
64110-2299 66031
CONTACT: FLORA, JERRY CONTACT:
PHONE #: (816)753-7600 PHONE §#:

*aded COMMENT LINES ##new

- COPY TO KDHE

CURRENT EPA STANDARDS DICTATE
THAT FOR UNDERGROUND FUEL.TANKS, THE MAXIMUM ALLOWABLE LEAK/GAIN RATE
OVER THE PERIOD OF ONE HOUR IS .10 GALLONS.
TANK #20: WATER TYPE: STEEL RATE: .343578 G.P.H. LOSS

TANK IS NOT TIGHT.

TANK #21: WATER TYPE: STEEL RATE: .110466 G.P.H. LOSS

TANK IS NOT TIGHT.

- © - .S e

JPERATOR: K L ¥l SIGNATURE: ;ﬁ/; {Z DATE: 743045



TANK DIAMETER (IN)
LENGTH (FT)
VOLUME (GAL)
TYPE

FUEL LEVEL (IN)

FUEL TYPE

dvoL/dy (GAL/IN)

CALIBRATION ROD

OIS WNP

hdhkdedhdd

TANK NO.

20

96
31.67
11907

ST

es

WATER

87.29

DISTANCE

10.6563
26.9531
41.9375
56.9375

TANK

DATA

TANK NO.

21
96
31.57
11907
ST
90.5
IATER
73.40

10.6563
26.9531

. 41.9375

74.9375

.0000
.0000
- .0000

56.9375

74.9375

. 0000
. 0000
.0Q00

LA 2 R 2 2L

TANK NO.

3

TANK NO.



ke C U S TOMER D AT A *khkhdhxn

JOB NUMBER ¢ 000249

CUSTCMER (COMPANY NAME) : MIDWEST RESEARCH INSTITUTE
CUSTOMER CONTACT(LAST, FIRST): FLORA, JERRY

ADDRESS - LINE 1 ¢ 425 VOLKER BLVD

ADDRESS - LINE 2 :

CITY, STATE ¢ KANSAS CITY, MO

ZIP CODE (XXXXX-XXXX) t 64110-2299
PHONE NUMBER (XXX)XXX-XXXX : (816)753-7600

ket C OMMENT L I NES tetkann

COPY TO KDHE

hhhkdt® S I T E DATAOA *rrdandd
SITE NAME (COMPANY NAME) NEW CENTURY AIR CENTER
SITE CONTACT(LAST, FIRST) '

ADDRESS <« LINE 1 1 NEW CENTURY PARKWAY

ADDRESS - LINE 2 SITEB
CITY, STATE NEW CENTURY, KS
ZIP CODE (XXXXX=-XXXX) 66031

PHONE NUMEER (XXX)XXX-XXXX .

GROUND WATER LEVEL (FT) : 0

NUMBER OF TANKS : 2

LENGTH OF PRE-TEST (MIN) : 30

LENGTH OF TEST (MIN) s 240



INVOICE #KK000247 TEST DATE: 07/19/96

RANGER PETROLEUM
PO BOX 1283
BLUE SPRINGS, MO 64013
(816)625-7255

TANK STATUS EVALUATION REPORT

whkt® CUSTOMER DATA *%ww#n kikth SITE DATA *etkd
MIDWEST RESEARCH INSTITUTE _ NEW CENTURY AIR CENTER
425 VOLKER BLVD. 1 NEW CENTURY PARKWAY
’ SITE B
KANSAS CITY, MO NEW CENTURY, KS
64110-2299 66031
CONTACT: FLORA, JERRY CONTACT:

PHONE #: (816)753-7600 - PHONE #:

kikkdd COMMENT LINES %ot
COPY TO KDHE

CURRENT EPA STANDARDS DICTATE
THAT FOR UNDERGROUND FUEL TANKS, THE MAXIMUM ALLOWABLE LEAK/GAIN RATE
'~ OVER THE PERIOD OF ONE HOUR IS .10 GALLONS.
[ANK #24: WATER TYPE: STEEL - RATE: .073991 G.P.H. LOSS

TANK IS NOT TIGHT.

TANK #25: WATER TYPE: STEEL RATE .102721 G.P.H. LOSS

TANK IS NOT TIGHT.

IPERATOR: \\ Vel SIGNATURE: .g fz/ DATE: 7/5/%



TANK DIAMETER (IN)
LENGTH (FT)
VOLUME (GAL)
TYPE

FUEL LEVEL (IN)

FUEL TYPE

dVOL/dy (GAL/IN)

CALIBRATION ROD

ONOOELEWN

ke dedede

TANK NO.
24

96
31.67
11907

ST

89.5
WATER

79.35

DISTANCE

10.6563
26.9531
41.9375
56.9375
74.9375
.0000
.0000
.0000

T ANK

DATA

TANK NO.
25

96
31.67
11907

ST

89
‘WATER
. 82.11

10.6563
26.9531
41.9375
56.9375
74.9375
.0000
.0000
.0000

L2222 23R ]

TANK NO.
3

TANK No.



*ear*t CUSTOMER

JOB NUMBER .
CUSTOMER (COMPANY NAME)

CUSTOMER CONTACT(LAST, FIRST)

ADDRESS - LINE 1

ADDRESS - LINE 2

CITY, STATE

ZIP CODE (XXXXX=-XXXX)
PHONE NUMBER (XXX)XXX-XXXX

*atee®® COMMEN T

COPY TO KDHE

kedddad® S T T E

SITE NAME (COMPANY NAME)
SITE CONTACT(LAST, FIRST)
ADDRESS = LINE 1

ADDRESS - LINE 2

CITY, STATE ‘

ZIP CODE (XXXXX-XXXX)
PHONE NUMBER (XXX)XXX=XXXX

GROUND WATER LEVEL (FT)
NUMBER OF TANKS

LENGTH OF PRE-TEST (MIN)
LENGTH OF TEST (MIN)

D AT A *kknhrns

000247

MIDWEST RESEARCH INSTITUTE
FLORA, JERRY

425 VOLKER BLVD.

KANSAS cITY, MO

64110-2299
(816)753-7600

LINES *tvaknsn

DATA *avninnn
NEW. CENTURY AIR CENTER

1 NEW CENTURY PARKWAY
SITE B :

NEW CENTURY., KS
66031

30
240
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P.0:80x 15212

_ Rio Rancho, NM 87174
(505) 892-1666 (800) 2374532
fax (505) 892-9601

International
lubrication and
Fuel Consultants Inc.

Creating the standards for indusery,

ILEC, INC, TEP ANALYSIS REPORT NO 30-806
.DATE: August 14, 1996

FOR: Midwest Research Institute
425 Volker Blvd.
Kansas City, MO 64110

SITE ID: New Century
! New Century Parikway
New Century, KS 66031

TEPH (Total Extractable Petroleum Hydrdcarbons) concentrations are listed on the site map.
Analyses show the presence of petroleum hydrocarbons, classified as very aged diesel fuel, .in
most of the soil samples taken around these fuel systems.

Half-cell measurements which were taken between these fuel systems and their surrounding soil
indicate that there is a significant amount of stee| structure remaining in good condition in
regards to corrosion.. - ' '

The Class [V CH (inorganic clays of high plasticity, fat clays) soil has an average pH of 8
(alkaline), an average moisture content of 18.5%, an average bacteria count of 50,000 spores/ml,
average soil resistivity of 1,400 ohm-cm. an average chloride content of 2. ppm and a suifide
concentration of 497 ppm.

Based on the field investigation and laboratory analyses performed on this site it appears these
fuel systems do not meet satisfactory TEP and/or ASTM ES 40-94 criteria. ILFC, Inc. strongly
recommends investigating the source of contamination and providing us with the tank tightness
testing history of this site. We will re-evaluate this site as soon as we receive this information. In
the interim if we can be of any further assistance or if more information regarding our field
investigation and/or laboratory analyses is needed please do not hesitate to contact us at

(800) 257-4532, _
y 1 = ’ V- \
/ﬂ 77 / - (f‘ / ’/ /./-'—‘ ‘j?
. 'y e ! y h !
RayRashmiri George H/Kitchen

_~Petroleum\Corrosion Engineer President



INTERNATIONAL LUBRICATION & FUEL CONSULTANTS,
. TEP SITE ANALYSIS: PLOT OF HALF-CELL READINGS A

INC. Rio Rancho, New Mexico 87124 (800) 237-4532
ND HYDROCARBON ANALYSIS RESULTS

@ Top TEPH 21 ppm
@ Mid TEPH 8 ppm @ Top TEPH 23 ppm 05 LEGEND -
@8otiom TEPH 28ppm @ Bottom TEPH 38 ppm 0517V o ) ppm ppm HYDROCARBONS
(s) @9' TEPH 49 ppm
0516y —0.5.27v @ Bottom TEPH 44 ppm HOLE NUMBER
HALF CEL L READINGS
-0.500v
Note: Reporte 1 as:
TANK #3 (18)| |TANK 84 (19)| | TANK #5 (20) | | TANK #6 (21)|@ 4’ TEPH 92 ppm; FID 4 ppm .TEPH PPM
)
12,000 gal | | 12,000 GAL | | 12,000 GAL | | 12,000 GAL |@ 8' TEPH 44 ppm TVPH PPM
EMPTY EMPTY EMPTY EMPTY |@ 11° TEPH 3 ppm pH: 80
DIESEL DIESEL #2 FUEL OIL DIESEL '
ar 23 Soil Resistivity in ohm-cm
op TEPH +n
@ Bottom TEPH 18 ppm > l.eel 1.056
' 20 1,997
0.502v ® ® o o .
. . ‘ . @ Jop TEPH 143 ppm; FID 194 ppm Moisture content. 18 5%
-0.513v gh TEPH 91 ppm; FID 83 ppm
- - @B TEPH 73 ppm; FID 75 ppm Soil microbe count:
@ ® ® TVIPH-<MDL 10,000ML
% Lo‘g TEPH :‘2’ ppm ® ® Chloride Content. 2 ppm
@D 'WME‘ <l|DL| 1 <20 L‘;: ;EE::: : 0 Sulfide Contenl 497 ppm)
TANK #2 (25)| [TANK 81 (24) Deep TEPH 58
@ Yop TEPH 16 ppm | 12,000 GAL 12,000 GAL
@ Mid TEPH 16 ppm WATER WATER T)
@ Bottom TEPH 16ppm | DIESEL DIESEL \1_0 580v
TVPH <MDL
0.525v
N
@ 2'TEPHWS 3 ppm - —.
@ Top TEPH 14 -0.542v @ 4’ TEPH 433 ppm; FID 2 ppm
@ Mid TEPH 5 ppm ©) @7’ TEPH 17 ppm
@ 12' TEPH 40 ppm 0.521v @ 13°TEPH 23 ppm
. MRI - TEP
DATE ON SITE: 7/18%6 SITE: | CLIENT: Drawing No. . w Century Auport
New Century Midwest Research Institule Drawn By: KB ondJw
/ - 1 New Century Parkway 425 Volker Bivd.
\ DATE OF ANALYSIS: 72498 .~ . . New Cenlury, KS 66031 Kansas.Cily, MO 64110 Date: 772296




Site: New Century Airport
Batch No: 96275

1T 2-2 24 2.1 2-13 5T 5-M 5-B "7 11-m 11-B
% Molsiure 24.30% 14.60% 17.00% 18.40% 19.20% 16.50% 20.50% 16.80% 16.90% 20.60% 1Q. 70%
Bacterla 10.000/mi | 10,000/mi | 100,000/mi | 100,000/mi| 1,000/mi | 1,000/mi | 1,000/ml | 100,000/mi 1,000,000/m{ 100,000/ | 00,000/ml
Chioride (ppm)] 33 1 1 e EN; < 3 12 1 12 T2
pH ' 82 . 7.7 82 8.1 8.6 83 79 7.9 78 79 78
Soll Type - IVCH IV CH IVCH IVCH IVCH VeH T IVCH IVCH IVCH WWCH [ IVCH
SRB 10°-10° >10° >10? >10° <10? <10? 102-10° <10’ 102-10° >10 >10°




P.O. Box 15219

Rlo Rancho, NM 87174

(505) 892-1666 (800) 237-453¢
fax (505) 892-9601

intarnational
lubrication and
fuel Consultants inc.

Crewihing tiie standands for industry.

November 5, 1996

Mr. Robert L. Hoye
Project Manager

IT Corporation

11499 Chester Road
Cincinnati, OH 45246

REF: New Century. Air Center EPA Contract No. 68-C2-0108

Dear Mr. Hoye:

Thank you for the information sent to us on November 1, 1996. Due to the fact
that the tanks at this site are electrically continous and therefore considered one
unit, we will not revise our original conclusion that the fuel systems at this site do
not meet satisfactory TEP and/or ASTM ES 40-94 criteria.

Sincerely, _
) \°/, ,‘./ é // /(..,/(« A'c ol

- |
Ray Kashm, . < ##
Petroleum/Corrosion Engineer

cc: 'J. Flora



Warren Rogers Associates. Inc.

’ ™

QOctober 25, 1996

Mr. Bob Hoye
IT Corporation
11499 Chester Road
Gincinnati, OH

Re:  US EPA Research Project “Evaluation of Technologies for Upgrading UST Systems”,
Contract 68-C2-0108, WA 4-17, JTN 76439

Dear Mr. Hoye:

Please find attached the rasuits of the MTCF™ analysis of the two UST excavations in Kansas
City where representatives of Corrpro conducted field measurements and observations. Based
upon your recent telephone conversation with Warren regarding the site specific naturc of the
MTCF™ procedure, it is our understanding that a footnote regarding the site specific nature of
 the analysis is to be provided with Tabje 1-1 of the QAPP.

As you'll note, cathodic protection upgrade is ot considered a viable option for either site

- (excavation). In addition to the high probability of failure, the presence of a nearby cathodically
protected structure and the fact that the UST"s are likely resting on a concrete pad preclude
consideration of cathodic protection retrofit at either of these sites. Regardless of the results of
the prior leak detection testing, the recommendation that these tanks not be considered for
cathodic protection upgrade will stand.

Executive Vice President

747 Aquidneck Avenue Middletown, Rhode Island 02842 (401) 846-4747 Fax (401) 847-8170
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WRA M.T.C.F." - Corrosion Failure

Prepared on Oclober 15, 1996 for:
EPA TEST SITE

PROBABILITIES AND TANK INFORMATION

Prepared by: Corrpro Companies, Inc.
610 Brandywine Parkway, West Chester, PA

Location 1D: EPAKSA
EPAKSA
ROLAND PARK OR. (BLDG 14)
NEW CENTURY, KS

Operator. ROBERT HILGER
913-782-5338

Location Name Conditional Probability Probability of Mean Time to Tank Age
of Corrosion Failure Localized Corrosion Corvosion Failure
Given Pitting Corrosion
Present Present Future Present Future (Expacied teak Foe Lie 4
¥ saturated PEIRG CoIoen saui)
EPAKSA 0.999 N/A 0.999 N/A N/A 18 5200 "

RECOMMENDATION.

The percent probability of corrosion failure preciudes consideration of this site for cathodic protection retrofit.
site does not meet ASTM ES-40-94 criteria for upgrading by cathodic protection.

The existence of a nearby cathodically prolected structure militates against prolonged tank fe. This

Tank # Location Galions Dimensions Yoar Tank Product | Bottom -Depth | intemal Internal Information Isolated
installed Type (inches) Water Corrosion | Confirmation’ (Y/N)
1 NW #18 12000 96X 384 12/31/44 Sleel DSL 121 1.00 Smooth 1 N
2 NWC #19 12000 96X384 1273144 Steel DSL 0.00 1 N
3 NEC #20 12000 96X384 12/31/44 Steel FO 121 4.00 Smooth 1 N
q. NE #21 . 12000 96X 384 12/31/44 Steel ow 21 .3.75 Smooth 1 N
' Confirmation: 1=Same as Company inf 2=Different than Company information

Engineer: G. E. ALBRECHT

v 111598



MTCF Report - Page 2

SITE INFORMATION
Active Electnul Plant Nearby? Type of Sysh:qt; Dslanca in feet? N Overspill contai o sta? =
- Cathodically protected structures w7. Distance in feet? Y-25 Monitoring wells on site? N
' Leak history available on site? N
N Repair history available on site? N
N Site plans available on site? Y
N Instaliation specs available on site? N
S Type of pump? S .
Moisture Content ‘ Conductivity Sulphides Chlorides }
(% Dry Weight) pH {micromhos) (ppm) (ppm)
20.05% - 41.11% 70-82 121 - 458 0.000 - 0.000 1-2 |
= =
- Mlaintae lostnd ae o ASTM 0Q2-16-00 it teutnd me te ASTM O2¢T6-T1 Candiuchvity twsted 88 0o APHA 1201 Sadphides tovted as 4o EPA 371 4 Chintrins losiod a6 te ASTM 0516 81
ON SITE SOIL. SAMPLE ANALYSIS :
SAMPLE DEPTH | SQUEEZE | GROUND | TYPE OF SAMPLE DEPTH SQUEEZE GROUND | TYPE OF
LOCATION (13 MOISTURE | WATER | BACKFWLL' LOCATION " (FT) MOISTURE WATER | BACKFILL
(HOLE #) TEST LEVEL "(HOLE # ) TEST LEVEL
(YESMNO) (FEET) . (YES/NO) (FEET)
A
1 TOP 2 N 3 3 ToOP
MIDDLE 6 N 3 MIDDLE
BOTTOM 10 Y 7 3 BOTTOM
2 ToOP 2 N 3 4 TOP
MIODLE 6 Y 6 3 MIDDLE
. BOTTOM 10 Y 3 " BOTTOM
- Typs of Backill.  t=Sund, 2oMatve Sad, :-o-,;.o-n-n-.mmm--u—-—
ON SITE HOLE PROFILE
HOLE #1 - POTENTIAL AND .HOLE #2 - POTENTIAL AND HOLE #3 - POTENTIAL AND HOLE #4 - POTENTIAL AND
RESISTIVITY PROFILE RESISTMITY PROFILE RESISTIVITY PROFILE RESISTIVITY PROFILE
DEPTH | POTENTIAL | RESISTANCE | DEPTH | POTENTIAL | RESISTANCE || DEPTH | POTENTIAL | RESISTANCE § DEPTH | POTENTIAL | RESISTANCE
(FT) (NV) (OHM-CM) (FT) (NV) (OHM-CM) {F1) (NV) (OHM-CM) (FT) (NV) (OHM-CM)
2 -520.00 630.00 2 52500 924.00
4 -527.00 714.00 4 -525 00 924.00
6 -538.00 840.00 -6 -527.00 924.00
I -543 00 882.00 [ " 524 00 1176.00
[ 1 -549 00 000 | 10 -523 00 000
I B
e — ———




WRA M.T.C.F.® - Corrosion Failure

m

Prepared on October 15, 1996 for:
EPA TEST SITE

PROBABILITIES AND TANK INFORMATION

Prepared by: Corrpro Companies, Inc.
610 Brandywine Parkway, West Chester, PA

tocation 10: EPAKSB

EPAKSA

ROLAND PARK DR. (BLDG 14)

NEW CENTURY, KS

Operalor. ROBERT HILGER
913-782-5338

“Location Name Conditional Probability Probability of Mean Time to Tank Age
of Corrosion Failure Localized Corrosion Corrosion Failure
Given Pitting Corrosion
Present . Present Future Present Future (Espocted Leat Fiae Le ¢
P! od ping cartonien exni)
EPAKSA 0999 N/A 0.999 NA N/A 130 52.00

RECOMNOATION:

The pvesent probability of corrosion failure precludes consideration of this site for cathodic protection retroft. The existence of nearby calhodncally protected structures miitates agamnst prolonged tank hfe. This
summmmmeswumuwm by cathodic prolection retrofd.

Tank # Location Gallons Dimensions Year Tank Product | Bottom -Depth | Internal Internal Information . Isolated
) Instalied Type {inches) Water Corrosion Confirmation' (YIN)
1 SW#25 12000 96X 384 12/31/44 Steel DSL 122 025 Smooth 1 N
2 SWC #24 12000 96X 384 12/31/44 Steel DSL 123 0.75 Smooth 1 N
3 SEC #23 12000 96X 384 12731144 Steet DSL 121 0.00 Rough 1 N
4 SE #22 12000 96X 384 12/31/44 Steel DWW 121 0.00 Smooth 1 N

' Confirmation: 1=Same as Company information, 2=-Defferent than Company informatson

Engineer. G. E. ALBRECHT

- 11195



EPAKSB MTCF Report - Page 2

SITE INFORMATION
[ Actve Electrical Plani Nearby? Type of System; Distance in feet? N . 4 p
l - - s s Ovefsp_l Conlainment on site? N
CM. wa. Sﬁwﬂ; nearby?; Distance Y- Monitoring wells on site? N i
IMNWWW Leak history avalable on ske? N
Potable waler well nearby? ) N Repair history available on sie? N
|wuuway,suumuhkomuby? N Site plans available on site? Y
| Line loak detectors instaled? ' ' . N Instakiation specs available on site? N
! Piping malerial? _ ) Type of pump? 5
LABORATORY INFORMATION . .
Moisture Content . Conductivity Sulphides . Chiorides
(% Dry Weight) ’ pH ’ _{micromhos) {ppm) {ppm)
27.03% -38.73% 72-85 230 - 568 0.000 - 0.000 1-6
. Wisishae losted as to ASTM 022-05-09 i tanted as ts ASTM O2¢7¢-71 Conductivity tosted on 1o APHA 128 ) Scipiudus tested s lo EPA 3112 Chistedes tesied ou b0 ASTM D510 81
ON SITE SOIL SAMPLE ANALYSIS .
SAMPLE DEPTH | SQUEEZE | GROUND | TYPE OF SAMPLE DEPTH SQUEEZE | GROuND | TYPE orj
LOCATION (Fn) MOISTURE | WATER | BaCKFLL' LOCATION F7) MOISTURE WATER | BACKFILL’
(HOLE #) TEST LEVEL (HOLE # ) TEST LEVEL
(YESMNO) (FEET) (YES/NO) (FEET)
1 TOP 2 N 3 3  TOP
MIDDLE 6 N 3 MIDDLE
BOTTOM | 10 Y 7 3 BOTTOM
2 TOP 2 N .3 4 TOP
MIDDLE 6 Y 6 3 MIDDLE
BOTTOM 10 Y 3 BOTTOM
" Type ot BechN  TeSand I-tative Sel, 3=Ciny, $-Pdtte. $oPun Guael. $o0thas or Combmotion
ON SITE HOLE PROFILE ,
HOLE #1 - POTENTIAL AND - HOLE 82 - POTENTIAL AND HOLE #3 - POTENTIAL AND HOLE #4 - POTENTIAL AND
RESISTIVITY PROFLE RESISTMITY PROFILE : RESISTIVITY PROFILE RESISTIVITY PROFILE
DEPTH. | POTENTIAL | RESISTANCE § DEPTH | POTENTIAL | RESISTANCE || OEPTH | POTENTIAL | RESISTANCE | DEPTH | POTENTIAL | RESISTANGCE
()] - (N (OHM-CW) (F1) (N) | (OHM-CM) (FT) (NV) (OHM-CM) (FT) (NV) {OHM-CM)
2 -520.00 630.00 2 -525.00 924.00 000 000
4 -527.00 71400 4 -525.00 924.00 : 0.00 000
|G -538.00 840.00 6 ~ -527.00 924.00 0.00 000
I e 54300 882.00 8 -524.00 1176.00 000 000
[ 1w -549.00 000 § 10 -523.00 0.00 000 000
000 0.00 000 000
000 0.00 ' i 000 000
000 0.00 000




MTCF Report — Page 3

EPA — OLATHE, KS

STRAY CURRENT ANALYSIS
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MTCF Report — Page 3

EPA — OLATHE, KS

-10 -1 -21 -3 -41 LESS
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TO
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STRAY CURRENT ANALYSIS
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DEC-20-199%€ 1B:18 g1e 7S3 @271

FSE) SOUTHERN CATHODIC
| S PROTECTION

August 29, 1996

M Jaes e Sl PED
Serior Advisor for Statistcs
Midwes: Rescarsly Institute
425 Volkar Boulevard
Kansas City, Missouri 64110

Reference:  Statistica! Corrosion Probability Analysis
Underground Storage Tank System
New Cemtury Air Center, New Ceatury, Kansas

Dear Mr. Flora:

Eacloged please find a copy of the corrosion evaluation report which fails to meet the ASTM ES 40-
94 standard, which is the mininrum performance practice for alternative methods t0 internal inspection
pursuant to APl 1631 and NLPA 631 of inspecting and assessing buried steel tanks for corrosion
damage and determining the suitability of these tanks for upgrading with cathodic protecton in
accordance with Volume 40 of the Code of Federal Regulations (CFR), Section 280.21 ®X2)(v).

The ages of the tanks exceeds the mean time to corrosion failure in years. Therefore, imernal
inspections are required in order to detenmine the suitability of the tank(s) for upgrading with
cathodic protection. .

Requiremests for applying cathodio protection to tanks which bave been evaluated using the ES 40-
94 non-invasive procedures are as follows’

1) Tank is leak-free.

2) Tank age is less that the expected leak-froe life.

3) The probability of comresion pesforation is less than 0.05.

4)  For tanks upgraded with cathodic protection based on the results of the assessment
p mantbly manitoring for relcases in accordance with 40 CFR 5280.H3 (d)

through (h) should be implemented within one mouth following the upgrade.

We trust you wil find this informarion complets and satisfactory and Jook forward to working with
you on this project. _

Sincerely,
Ioﬁ L. Plazza [, PE.
President '
“Enclosures

Cantar &19 . Suite 108 + 1100 Johnsan Farry Road, N.E. - Atlants, Georgia 30342
' Phone; 1404) 252-4648 - Fax: (404} 252-1822

P.@2
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SITE ANOMALIES

Steel natural gas pipeline east of tanks.

Water pipeline south and east of tanks.

Impressed current cathodic protection system northeast of tanks.
Tanks were heated internally with steam.

Tanks installed on concrete pad & on cradles.

Water table levels measured during site investigation is near bottom of tanks - see data
sheets.

Water is standing in the vaults between tanks.

Fill rubes are pitted.

Tanks are pirted directly below fill tubes.

Water line is not electrically continuous.

Railroad track located east of tanks (no DC power located).

Water was observed in some of the tanks.



CLIENT:

New Century Air Center
I New Ceatury Parkway
New Century, Kansas

(706) 882-3366

SCP REPORT
ASTM ES40-94

LOCATION: UST Site

1 New Century Parkway
New Cenrury. Kansas
PAGE _L_OF _2 _

TK. No. & TK. No. & Tk. No. & Tk, No. &
_ Capacity (gallons) | Capacity (gallons) | Capacity (gallons) | Capacity gallons)
DATE: August 14,1996
] Tank 18 - 12,000 Tank 19 - 12,000 Tank 20 - 12,000 Tank 21 - 12,000
Age s2 52 52 52
Material Steel Steel Steel Steel
Electrical Isolation OK OK OK oK
Product Diesel Diesel Diesel/Fuel Gil Diesel/ H,0
Backfill Material Concrete Concrete Concrete Concrete
: Pad/Unknown Pad/Unknown Pad/Unimown Pad/Unknown,
Coating/Lining N/A N/A N/A | NIA
Leak History N/A N/A N/A N/A
Repair History N/A N/A N/A N/A
Tank Tightness TestSIR | Not Available Not Available Not Available Not Available
Stray Current N/D* N/D - N/D = N/D =
Structure-to-soil 532 532 531 531
Potentials (mv)
' Soil Resistivity (ohm cm) | 800 900 1,000 { 790
t Moaisture Content 7% 0% 20% 17.9%
Sail pH 7.4 7.4 7.6 7.6
‘ Chloride ion conc. .51 ppm 51 ppm 44 ppm 44 ppm
Sulfide ion conc. 2.6 ppm 2.6 ppm 2.2 ppm 1lppm -
‘ Internal Corrosion Check | Pitted / H,0 in tanks Pitted / max 332° Pitted” Pitted / sludge bottom
K May be leaking : :
Mean Time to Corrosion | 22.4 2.5 3.3 23.0
Failure in years
Probability of Corrosion | N/A N/A N/A N/A
| Perforation '
! Assessment Failed Failed Failed Faled
{ Recommendations [nt2rnal laspection [nternal lospection j {aternal [nspection [ internal Inspection
Note(s): . u t acent to ta - tests w .
Corrosion Tester ___JLP/JFF Quality Caatrol e Corrosion Expe -




CLIENT:

New Cenwury Air Center

1 New Century Parkway
New Century, Kansas

DATE: August 14, 1996

SCP REPORT
ASTM ES40-94

LOCATION: UST Site

| New Century Parkway
New Century, Kansas
PAGE _2_OF 2

—

Tk. No. & Capacity

(gallons)

Tk. No. & Capacity
(gailoas)

Tk. No. & Capaci
(gallons)p o

Tk. No. & Capaci
(g:xllom)p &4

Tank 25 - 12,000

Tank 24 - 12,000

Corrosion Tester

JLP'IFF Quality Control

ILP

Age 52 52
Material Steel Steel
Electrical Isola_tion oK OK
' Prpduct Diesel Diesel
- Backfill Material Concrete Concrete
. Pad/Unknown Pad/Unimown
Coating/Lining N/A N/A
Leak History - N/A N/A
Repair History N/A N/A
Tank Tightness Test/SIR | Not Available Not Available
Stray Current — [ND=* N/D =
g:)x;:::til;gt(%s‘gil o 529 529
Soil Resistivity (ohm cm) | 880 800
Moisture Content 17.3% 0%
Soil pH . i.z 7.6
Chloride ion cone. 9.9 ppm 15 ppm
Sulfide ion conc. — - { 3.2 ppm~ 2.6 ppm
Internal Corrosion Check Pitted / 1/8° max. Pitted
l\-':tnﬁz:‘r;r:l:t gﬁCon'psion 1219 3.0
Probability of Corrosion NIA - N/A
Assessment —- | Failed— 1 Failed i
Recommendations — Internal [nspection [nternal Inspection
ﬁote(s): A | r 3 T 0 tection sv ] tot - N0 j t were performed.

Corrosion Expert %;_
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September 12, 1996

Mr. J. D. Flora

Midwest Research Institute

425 Volker Boulevard

Kansas City, Missouri 64110-2299

Subject: Corrosion Site Survey Report
Petroscope™ Internal Visual Inspection Report

Johnson County Industrial Airport

Building #14 UST Facility

1 New Century Parkway

New Century, Kansas
Eight (8) 12,000-Gallon USTs
One (1) 5,000-Gallon UST

Dear Mr. F!oraf

On July 29 and 30, 1996, Tanknology Corporation International conducted a
Petroscope™ Internal Visual Inspection and Corrosion Site Survey on Johnson County
Industrial Airport, Building #14 UST faciity. The reports for these services are provided
herein. .

SITE CORROSION SURVEY

Scope:- , ‘
The purpose of the survey was to gather sufficient data in order to evaluate the UST
facility for possible upgrade for corrosion protection with cathodic protection.

The test methods and equipment associated with the survey are discussed in detail
in the attached “Corrosion Site Survey, General Requirements for Testing and
Instrumentation of UST Systems”. All test methods, data analysis, and design criteria are
in accordance with all applicable local, state, and federal regulations, as well as the
appropriate guides, standards and recommended practices of the various authoritative
organizations, (i.e. EPA, NACE, NFPA, NEC, ASTM, AP! and PEl). All work was
performed under the supervision of a NACE certified “Corrosion Specialist”.. All test data is
tabulated on the attached data sheets.

The UST facility consists of eight (8) 12.000-gallon_and one (1) 5,000-gallon

underground storage tanks and associated piping.

Pt]
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5225 Hollister St. » Houston. Texas 77040-6294 « {713) 690-8265 « 1 {800) 888-8563 « Fax: (713) 690-2255



Mr. J D Flora -
Midwest Research Institute
Septembter 12, 1926

Page 2

SITE CORROSION SURVEY (continued)

Data Analysis:

.

Sail Resistivity - The saoil resistivity at this location ranged from 709 ohm cm to 1427
ohm ¢m which is indicative of a moderately corrosive environment.

Soil pH - Measurements of the sail pH at this location ranged from 5.5 to 7.5 which
is near neutral and is normal for this type of soil.

Structure-to-Soil Potentials - The structure-to-soil potentials for the eight (8)
underground storage tanks (Tank #18 - Tank #25) ranged from -436 millivoits to -
571 millivolts and the structure-to-soil measurements for UST #26 ranged from -515
millivolts to -592 millivolts. The difference in structure-to-soil potentials throughout

these structures is indicative of galvanic corrosion activity.

Stray Current - Testing for the presence of stray current was conducted at this
location. The results of this testing did not indicate the presence of stray current
during the duration of the test (2 hours). The structure-to-soil potential
measurements did not vary more than 30 millivolts during the duration of the test (2
hours). Although no stray current was recorded, there were possible sources of
stray current at this facility. These sources are an impressed current cathodic
protection system on a 6" gas line that passes within 20" of this UST facility, and an
overhead power line running directly over the tank pad. The cathodic protection
rectifier for the 6" gas line (United Gas) was not accessible so further investigation
of the effect of this cathodic protection system on the UST facility could not be

evaluated.

Electrical Continuity Test - Structure-to-soil potentials vs. a fixed reference electrode
indicates that tanks #18 through #25 as well as the water main that crosses the
southwest corner of the UST facility were electrically continuous with each other.
Tank #26 was not electrically continuous with the other tanks. '

Applied Cathodic Protection Test Current - The results of this test indicate that the
UST will require more current for cathodic protection than what would normally be
expected for this UST facility. The applied cathodic protection test current also

verifies the findings of the electrical continuity test stated above.

Note: All field data is tabulated on "Corrosion Survey-Field Data Tables" and "Stray
Current Interference Testing Chart" attached.

Conclusions:

" The soil resistivity at this site is moderately corrosive. Consequently, it can be

concluded that this environment will support localized galvanic corrosion. Test



Mr. J. D. Flora '
Midwest Research Institute
September 12, 1956
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SITE CORROSION SURVEY (continued)

measurements indicate sufficient variation in structure-to-soil potentials to suspect severe
carrasive canditions. It is likely that most of the corrosion activity will be exhibited as
localized pitting on exposed threading, at pipe joints, at coating holidays, and uniform
attack on tanks with concentrations at welded seams and throughout tank bottom
quadrants.

The overall effect of the neighboring cathodic protection system on the 6" gas line
could not be concluded. The survey indicated that the UST facility was not bonded to this
cathodic protection system so stray current (electrolysis) corrosion is a possibility and will
likely be exhibited at the UST product piping where it crosses the 6" gas line. The stray
current testing did not indicate the presence of stray current during the duration of the test.
The cathodic protection rectifier for the 6" gas line was not accessible and further
investigation of the effect of this cathodic protection system of the UST facility was not
possible.

PETROSCOPE™ INTERNAL VISUAL INSPECTION

A visual inspection was made of these tanks with the use of the Petroscope” video
camera utilizing the protocols established in accordance with ASTM ES 40-94.

Analysis:

The five (5) tanks surveyed were in excess of fifty (50) years old and had common
characteristics throughout all of the tanks. Below is a listing of those commen
characteristics:

1. All of the welding appeared to be down-hand and the lacings were excellent.
Some areas of undercut and gas vugs were evident but no ingress or
movement was observed, probably due to flux shear.

2. Over the years of service, a light film has developed over the surface of these
tanks due to the heating process. This film exhibits itself over the surface
area from the "full line" to the bottom. Heavy trash encapsuiation is
prominent throughout these tanks which gives rise to an additional
investigation being required since surface areas were covered and not visible
for viewing due to the trash encapsulation.

3. The ullage area of these tanks was covered with excessive rust and tubercle
formation which made it difficult to view the surface area. Further
“investigation will have to be made once these tanks are properly cleaned.
Many of the areas exhibited red to black stains which are comman to leakane
problems.



Mr. J. D. Fiora
Midwest Research Institute

September 12, 1996
Page 4

PETROSCOPE™ INTERNAL VISUAL INSPECTION (continued)

The sludge in the lower extremities was excessive and accumulations were
. prominent along the baffle plates and bracings for the heating coils. This
made it difficult to inspect the bottom area structurally. Further investigation

will have to- be made once this sludge is removed.

4.

5. Multiple localized areas were observed throughout these tanks, and many
were stained "red to black” which is suggestive of possible structural damage.
Many of the localized areas exhibited the white crystalline stains common
with pitting. Further investigation should be made of these areas once proper

cleaning has been accomplished.

NOTE: A concise review log can be found in the attached tables with additionai remarks
and time intervals for viewing the video. -

Conclusion:
Predicated on the general characteristics of these tanks, Tanknology does not feel
that these tanks can be upgraded with cathodic protection until further investigation and

suitable repairs are made.

We appreciate the opportunity to provide this service and look forward to working
with you in the future. Should you have any questions or comments, please advise.

Respectfully, a3y
p y ’,,~$ R..g s;“‘ ‘.\\ 6F=e3" /5
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Robert E. Hall, P.E*“ OSBRI £2( 54 143
Corrosion Engineering Manager X ....- 3 H
(NACE Corrosion Specialist #1320) s,” ¢>"" CORR. $
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TANKI_ JLOGY

CORROSIQN_SURVEY - FIELD DATA AND TABLES :fj’tE 1' "
CLIENT:  Johnson County Industrial Airport STRUCTURE-10-SOIL POTENTIALS
STRUCTURE:  UST FACILITY - Building #14 vs Cu/Cu SO,
DATE OBTAINED:  July 29, 1996 (Millivolts)
SURVEYED BY: Gilbert Schutza _ I = 1.86 Amps
NO ' 'LOCATION LOCAL REFERENCE FLECTAODE _ - RLMOTE HEFERENUE ELEC TRODE
: : - —_NATIVE OFF ON a NATIVE OFF ON N
TANK £18 ' . : VENT 465 o 820
I 4" RISER 494 -504 -509 15 820
I (MANWAY ) 4" RISEH 651 A 820
I TANK 919 VENT 470 | " 820
4" HISER -498 -609 510 12 820
l (MANWAY) 4" HISER 533 ‘ 820
I TANK #20 . VENT -436 820
l 4* RISER . -486 -492 -492 6| 803
(MANWAY) 4° RISER 532 . 820
TANK 821 ' , VENT -465 _ 820
4" RISER 495 | 500 525 30| 820
(MANWAY) 4° RISER 533 420
TANK #22 : VENI 509 | 820
| 4" HISEN -547 -568 6§70 -23 -820
(MANWAY) 4° RISER 511 , N/A
I TANK 423 , ' VENT 571 820
| 4" RISER 583 594 598 15 820
I (MANWAY) 4 RISER 540 N/A
TANK #24 VENI 476 ‘ 820
I 4" HISER 569 570 3% 2| 82
I IMATIWAY} 4" HISER 548 820 A 1 -




CORROSION SURVEY - FIELD DATA AND TABLES TAb.. |

Sheet 8 2 ot 2
CLIENT:  Johnson County Industrial Airport STRUCTURE-TO-SOIL POTENTIALS
STRUCTURE:  UST FACILITY - Building #14

vs Cu/Cu SO,

DATE OBTAINED:

July 29, 1996

(Millivolts)

SURVEYED BY: Gilbert Schutza

I = 1.86 Amps

NO LOCATION LOCAL REFERENCE ELECTRODE HEMOTE HEFEHENCE ELECTHODE
NALIVE OFF ON NATIVE Ot ot a
TANK #28 VENT -520 -820
4" RISER 540 -568 5179 -39 820
(MANWAY) 4" RISER -530 -820
TANK #26 VENT 516 .939
{t = 0.5 amps) 4" RISER -652 -939
’ (MANWAY) 4" HISER 592 -598 616 -24 939
. {NEAR VENT) 4° FILL. 515 939
4" REMOTE HILL LINE -46% -548 -946 -481 -'820
WATER MAIN VALVE NEAR REMOTE FILL -465 -820
WATER MAIN VALVE FRONT BUILDING #14 938
FIRE HYDRANT IN FRONT OF Bl DING b|4 906
6° GAS LINE STREET SIDE -1639 -1638
TANK SIDE 1628 1638
1.5" BLEEDER LINE -1638
.- UNITED GAS CATHODIC PROTECTION RECTIFIER LOCATED APPROXIMATELY 110" FROM UST FACILITY. o
THE 67 GAS LINE IS WITHIN 20° EAST OF UST FACILITY AND CROSSES THE PR.ODUCT PIPING TO THE BUILDING.
|
oo WAL i LINE, SIZE UNKNOWN, CROSSES SOUTHWEST CONNER OF UST FACHITY.
. ( |




TANKNOLOGY

CORROSIQN SURVEY - FIELD DATA AND TABLES

TABLE Il

Shicet Voot 2

CLIENT: Johnson County Industrial Airport

SOIL / ELECTROLYTE DATA

STRUCTURE: UST FACILITY - Building #14 Resistivity: {ohm cm)
DATE OBTAINED: July 30, 1996 pH . (Unitless)
SURVEYED BY: Gilbert Schutza WENNER 4-PIN METHOD
q NO LOCATION pH FIN SPACING LAYEH BESISTIVITY
. 0-5° 0-7.5’ 0-10’ 5-7.5% 7.5-10 5-10
1 20° NORTHWEST OF UST FACILITY 958 1041 1053 1262 1091 1170
Hﬁ 2 | 20° NORTHEAST OF UST FACILITY 1341 1135 1092 868 980 920
3 | 10" easT OF UST FACILITY 709 761 862 894 1427 1099
1 TANK #18 NORTH END | 6.25
SOUTH END | 6.40
I 2 | TANK #19 NORTH END | 6.40
SOUTH END | 6.50
3 | TANK #20 NORTH END | 5.50
SOUTH END | 6.10
4 | TANK #21 NORTH END | 6.60
SOUTH END | 6.75
5 TANK #22 NORTH END | 6.20°
SOUTH END | 6.80
6 | TANK #23 NORTH END | 6.85
SOUTH END | 7.50
Aa




CORROSION SURVEY - FIELD DATA AND TABLES

TABLE 1l

Sheet 2 of 2

CLIENT: Johnson County Industrial Airport

SO/ ELECTROLYTE DATA

STRUCTURE: UST FACILITY - “Building #14

Resistivity: (ohm cm)

DATE OBTAINED: July 30, 1996

pH ! (Unitless)

SURVEYED BY:

Gilbert Schutza

WENNER 4-PIN METHOD

PIN SPACING LAYER HESISTIVITY
NO LOCATION pH
0-5° 0-7.5’ 0-10° 5-7.5° 7.5-10 5-10

7 TANK #24 NORTH END 6.90 ‘

SOUTHEND | 6.80
8 | TANK #25 NORTH END | 6.50

SOUTHEND | 6.50
9 | TANK #26 NORTH END | 6.50

SOUTH END | 6.00




Structure-to-Soil Potential (mV)

-500

-510

-520

-530

-540

-560
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Stray Current Interference Testing
Johnson County Industrial Airport - Building #14

Ref. Cell #1

Ref Cell #2
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PETROSCOPE™ INTERNAL VISUAL INSPECTICON

Johnson County Ind

ustrial Airport - Building #14

Inspection Performed on July 29, 1996

_ VIDEO TAPE REVIEW
TIME  “NK=2'SIZE | CONTENTS COMMENTS
TAPE 1 OF 2
o 19 12K Diesel Further Investigation Necessary
0:01:41 Rusted and scarred area at 5 o'clock on
sideshell
0:02:20 Rusted scale in overhead
- 0:02:26 Heating coil system bottom of tank exhibits no
corrosion. Brackets/braces not visible due to
excessive sludge build-up.
0:03:23 Localized areas of corrosion exhibiting stain
surrounding pinpoint rust with dark black
‘ centers. Suspect.
0:03:3C All weiding appears to be downhand with good
lacing. A few areas of excessive weld siag
with slight undercut.
0:04:17 Excessive sludge build-up. Suspect area in
' bottom. ‘
0:05:32 Flux pockets in weld with undercut areas.
0:07:34 ~ Rust stain along weld seam at'Undercut
suspect. Excessive weld spatter/beads not
removed.
0:11:15 . Rusted with stain (red to black) along scarred
, area at 10 o'clock. Suspect.
0:15:21 Localized areas appear wet on sideshell at
to 2 o'clock. Areas exhibit sediment build-up and
0:16:53 a black stain at the center. Suspect. Possibie
: ‘ Penetration.
2 (2 12 Diesel Further Investigation Necessary
0:51:1¢ Rust nodules in overhead.
0:51:50 Heavy weld slag in overhead.




!
! VIDEO TAPE REVIEW |
TIME | TANK#/SIZE | CONTENTS COMMENTS
| 0:59:47 Excessive sludge in tank botom around area |
! of coils/braces. |
1:.00:07 Scarred area with dark red/black stain and |
sediment build-up at 3 o'clock. Suspect
1:05.37 Possible pinholes on sideshell. Dark stain and
sediment build-up at 3-5 o'clock.
No ingress of fluid observed.
1:11:37 Dark scar on steel (reddish brown to black)
with sediment stain in bottom of tank at
S o'clock. Suspect.
#3 (18) 12K Diesel Further Investigation Necessary
1:30:23 Excessive rust in overhead at both ends.
1:31:42 Excessive film caused by heating throughout
tank on sideshell below fuel level line. This -
film has excessive trash encapsulation.
Needs to be cleaned for further review.
1:35:18 Scarring from CO, inerting process evident on
to sideshell at mid-tank.
1:37:42
1:37:55 Wet area at seam weld on sideshell at
o 3-9 o'clock. Further investigation of this area
1:38:34 is necessary.
1:45:08 Wet streaked areas with small pinhole ingress
of fluid at 3 o'clock. Must be investigated
further.
1:50:41 Sediment build-up and stain on isolated area.’
No ingress at this spot. Mid-tank
7 o'clock. 5-6 streaks. Suspect.
TAPE #2 OF 2
#4 (25) 12K Diesel Further Investigation Necessary




VIDEO TAPE REVIEW

TIME TANK#/SIZE | CONTENTS COMMENTS
0:00:44 Heavy sludge in bottom and trash
encapsulated film ccmmon to all tanks frem 3-
8 o'clock. i
0:01:32 Heavy build-up of rust and tubercles in
overhead around fill area. Suspect.
0:01:53 " Rusted in overhead at south end of tank.
to Exhibits very large tubercle build-up.
0:02:18
0:08:05 Isolated area of wet streaks and sediment
build-up. Stain in overhead at 11 o'clock on
southwest side at mid-tank. Heavy trash
encapsulated in film appears to be lifting.
Condensation in several spots show no
lingress or movement.
0:19:20 Localized rusted area (heavy stains)
mid-tank at 7 o'clock.sideshell. Suspect.
0:20:31 - Wet streaked area on sideshell southeast at 3
' o'clock. .
0:21:14 Localized wet spot with sediment stain at
5 o'clock in bottom sludge area. Observed no
movement.
1 0:21:23 Traces lead to area of excessive sait
build-up at 3-5 o'clock. Highly suspect.
0:22:45 Two (2) areas of extreme sait\sediment build-
up at 9 o'clock. No movement observed.
0:25:42 Localized areas of sait build-up from
to 3-5 o'clock-and at 7 o'clock. Wet streaks but
0:27:29 no movement or ingress observed.
0:31:14 | Some pitting on the transfer fuel lines and fill
' line. .
45 (24) 12K | Diesel Further Investigation Necessary
0:55:01 | Several localized spots appear wet with
and condensation beads in overhead. Highly
0:55:28 suspect.
0:55:44 Hairline cracks in film overhead.




VIDEO TAPE REVIEW !
TIME | TANK#/SIZE | CONTENTS COMMENTS ,E
0:57.53 Hairline cracks in fim at 9 o'clock on sideshell |
1.02:49 Film encapsulated with trash. Heavy from :
fluid level to bottom on both sides. |
1:04.06 Undercut along weld seam rusted. Some |
' stain observed. Suspect.
1:05:36 Localized areas of sait builld-up on sideshell at
' 8 o'clock.
1:23:24 Slight bitting on fuel lines.
1.45:32 : Sediment stain and saits build-up on localized
area of sideshell at 3 o'clock.
1.51:24 Film exhibits hairline cracks 1/8" thick at 10
. o'clock.




EPA Study

Tank Inspection Report

Gardner, Kansas City

PEL

ARMOR SHIELD, INC. , ATE. 2, 80X 108A , FALMOUTH, KY 41040 o (606) 654-8285 FAX (808} 854-4748



Introduction

Tlus report is 1n regards to the tnternal tuspection of 3 tanks locuted at the Johnsan Zounty industrial
Airport facility in Gardner City.  This inspection was performed by Armor Shicld. Ine. in cooperation
with Double Check (Armor Shield Kansas City) and US [nspection Senices

Description of Internal Inspection Methods

The inspection consisted of sandblasting all the tanks and performing a visual inspection in combination
with various destructive and nondestructive testing methods:

Destructive Methods:

Sandblasting

A brush blast was perforined on tank numbers 18, 19, 20 and 24, Tank 325 was sandblasied 10 a near
white metal at the request of MRI. Aficr the sandblasting was complete. the tanks were v isually scanned
for corrosion holes. internal pitting. and scamn splits.  buernal pits were measured using a W. R. Thorpe

Co. Pit Gauge.

Hammer Testing

If severe corrosion in areas of the tank arc identificd or are suspected during the visual inspection,
additional testing such as hammer or other destructive ingpection techmques iy be used 10 idemtily arcas
where severe corrosion may be taking place. Hammer testing is sometinies used before abrasive blasting as
an initial inspection tool to open up nust plugged holes ind 10 cxamine other areas which appear to be
corroded (Section A10.3.1 and A10.3.2 of NLPA G631 and section C.2.3.J of AP1 633). NLPA 631
requires that iareas around perforations be sounded for thin arcasiSection A10.3.3). AP! 1631 also
requires hamimer testing around perforations to remove thin metal and 10 obtain structurally sound cdges
around perforations (section 4.3.2.6 of API 1631).  The hammer test wits performed m the request of

MRL '

Nondestructive Methods:

Non destructive test methods to datermine pitting ware performed purswiint 4 3 2 2 o AP 1631

Non Destructive Testing - Magnetic Flux [nspection

A magnetic flux inspection method was used 1o determine the metal thickness of pined arcus. 'Tlnis
method involved scanning the surface of the tank with a magnetic 1lux deviee in combination with
ultrasonic prove - up to determine metal thickness of pitted arcas.



Alternative non - destructive test #1:

An alternative non-destructive test method was performed at ths It MRE The Gk was
subdivided intoa 3" x 3" grid as described in Appendix A of NLPA 631 and ultrasomic thickness
readings were taken within each 3° y 3° quadrant. [t should be noted thar seetion M| 2of Appendin M
of NLPA 631 states thar the procedures are inadequuaie tor assessment of steat tnks pror 1o cuiiadie
protection retrofit.

Alternative non - destructive test 2

An alternative non-destructive test method was periormed au the request of MR An ultrasonic scan was
performed on the tank. This was accomplished by manual scnning with aun ultrasonic device
horizontally along the lengtli of the tank at 1" imervals. This resulled in 4 total of 235 scan lines along the
length of the tank. Each scan line'was approximately a 1/4” wide and ultrasonic thuckness rendings were
taken every 1/8" along the scan line. MRI had requested a 100%, scan of ihe 1ank surface. 1t should be
noted that to inspect 100% of the tank surface. a differemt davice such as raster ultrsonic scanning
device would of been inore appropriate. however. Arnor Shicld was not prepared 1o perfonn a 10094,
ultrasonic scan.  While this inspection wis not i 100% ulirasonie sean. b was the only spection method
that could be arranged given the time frune anthe site,

Non Destructive Testing General Information and Comments:
Comment #1

The magnetic flux inspection method is the primary indusiny practice for determming metal thickness of
pitted areas on existing stee! structures including pipelines and above ground storage tank bottons.

Magnetic flux inspection is commonly usad for complianes with eovirommcnal regulations for the
aboveground storage tank and pipeline indusin. 1 is also the priniin inspection technology usad for
compliance with API 653. API 653 has similar criteriy 10 underground tanks (APl 633 specifics a1 100
mill minimum of steel) for cathodic protection.  Essentially. the Armor Shicld magnelic Hux inspection

method used for underground tanks is almost identical 1o that used for aboveground tinks and compliancs
with API 653, ) ‘

This nielhodolog_v is significamtly faster than other inspeciion echniques and is being used suceassf ully
for inspection of aboveground tank bottoms and pipclines in the United States as well us internauonali

It is primarily used in these markets beeauss of the overall cost cllectivencss and abilit to meet
environmental regulions and concerns, The anviromental regulatory objectn ¢ of these industries are
most identical to the objectives of the EPA regulations for underground tinks

In summary, magnetic Nux INSPECHIoN is Surrsmiy resugmscd a5 one O the quichest and most econonnical
inspection methods 10 :1ssess 4 tinks SONUIION and 10 et v iromientl regulatiuns and coucerns,

Comment #2

Armor Shield had intended ouly to perform a magnetic Nux inspestion. 1 Armor Shicld had bean
notified in advance that MRI wanted 1o peetorm a 100% ulirasonic scan. Armor Shicld would of besn



prepared to perform such an inspection. If in the future EPA or MR] would like to perform such an
inspection, Armor Shield would be willing to do such an inspection.

Comunent #3

In general, 100% ultrasonic scanning and other ultrasomic testing methods are outdated 12chnologies and
are not state of the art in the industry for tiis ivpe of inspection.  Magneue flux inspection s state of the
art and is the current industry aceepted pratice for perfornung tus type of inspection.  Ulirasonic
scanning has limitations because it is inorc time consunung than magneuc fux. '

Comment #4

Magnetic flux inspection of aboveground tanks and pipelines rarcly requires sandbiasting (it should be
noted that Artnor Shield included sandblasting because it is required under NLPA 631 and/or API 1631).
This reduces the overall inspection time verse's other inspection methods such as ultrasonic scanning
since not as much cleaning is required. A tank can be magnetic flux inspected in less time than it takes

to sandblast an entire tank.

Comment #5

Magnetic flux inspection will detect both internal and external pitting as well as rust plugged holes on
non sandblasted surfaces. Internal pitting and rust plugged holes can be difficult to detect prior to
sandblasting since rust plugged holes and most internal pits are filled with rust or debris prior 10 blasting.
Ultrasonic scanning methods used still requires sandblasting 10 deteet internal pitting and rust plugged
ope holes. In addition, ultrasonic scanning would have a difficuity in obtaimng readings from internal
pits or rust plugged holes filled with rust. The maguctic ux can deweet rust plugged holes. external
pitting, and internal pitting easily on non - sandbiasied surfaces and surfaces which iy not othenvise be
suitable for other non-destructive inspection methods such as ultrasonic scanning.

Comment #7

There were a few minor problems encountered on the site with the battery and cable sysiem ol the
magnetic flux unit; however, these problems line now been resohved. It should also be noted that US
Inspections has a similar magnetic- flux unit that is manufactured by the same nunulicturer as the one
Armor Shield used on this inspection and both units are bised on the axict same components (batterics.
coils, etc.). US inspections has perforined numcrous mignctic tlux inspections ol aboveground storage
tank bottoms with no equipment problems. . Magneue lux 1y pe doviess iire very reliable and actually have
better reliability than other technologics sucl as ultrasonic scnning.

Commém 43

It should be noted that additional time was spent on this site for a varicty of reasons including performing
multiple inspections on the same tank. performing inspections which Armor Shicld was not prepared to
perform but which MRI had requested. video (which required Armor Shield personnet 1o operate and
which stopped work at times on other tinks as the request of MRI). lime consuming clcaning due 1o the
fact that the tanks once contained mumber 4 fuel oil. rain (which caused witer 1o emer the tink afler
sandblasting and which was reblasied at the request of MRI. and other ficiors which are not nornully

encountered on a nypical site.

Annor Shield believes that under normuitt circiunstinces i imernal inspection ol typical UST site
(which usually has 3 at a location) utilizing magnetic flux would take no more than | day. I requested
by MR, this can be demonstrated by Armor Shicld at an actual ficld or test location.

Comnent #Y



Theze was an area in one of the tanks which was more sutable for the hanuner test ey aluation and to
illustrate the purpose of the hammer test. The area in tha ik was suspicious i that there were saveral
holes in a small area and what appeared to be thin metal batween and around the holes Tlus area was
not hanuner tested at the request of MR,

Comment 10

Armor Slueld can provide supporting information ralated 1o the abos e connents if requested by MRI.

Relavent Standards

Relavent Sections of referenced standards are included 1 appendix |
NLPA 631 - Third Edition

NLPA 631 - Fourth Edition

AP 1631 - Third Edition

API 653 - First Edition

Criteria for Suitability:

IT’s letter dated July 23. 1996 described the criteria for upgrade for cathodic protection.  The leuer stated
that “The meaning of the evaluation criteria (based on bascline tests) for upgrading UST's was clarified:
each (not just one) of the criteria (i.e.. no corrosion holes. no saparations in tank welds. no pits deeper
than .5 times the required minimum wall thickness. and average wall thickness in each 3 {1 by 3 [t area of
at least 85% of the required minimum wall thickness) must be met for a tank 1o be considered upgradabic.
If a tank fails one or more of the criteria. it will not be considared upgradable by cathodic protection.

Evaluation of Results by Tank Basis

Actual tank data is contained in Appendix U

Tank Number 18

This tank was sandblasted and a visual inspection was then pertorined. The tank was Tfound not to be
suitable due to through holes.

Tank Number 19

This tank was sandblasted and partial magnctic Mux inspection was performed.  This tank was found not
1o be suitable due to through holcs.



Tank Number 20

This tank was sandblasted and a visual inspection and o partial magncue Mux mspection  This ek was
found not to be suuable due to through holes

Tank Number 24

This tank was sandblasted, visually inspected and an ultrasonic sean of the tank was perforined by
ultrasonically scanning the entire length of the tank at 1" intervals.  This tank was found not 10 be
suitable due to pitting that exceeded 50% of the metal thickness.

Tank Number 25

Test #1 - Visual and Magnetic Flux

This tank was sandblasted, visually inspected. and a magnctic flux inspection was performed on the tank
on all accessible areas except for a portion of the tank where ouly 50% of ihe aren was scned. The
reason only a portion of the tank surface was scanned 30% was 10 determine if pitting would still be
detected with only 50% of the surface being scanned.  This tink was found not to be suitabic duc to
external and internal pitting that exceeded 0%

Test #2 - Visual and 3° x 3° Grid

This tank was visually inspected and an ultrasonic test based on 3" x 3 grid was pertormed. Tlus tank
was found not to be suitable by this inspection duc 10 internal pirting that exceaded 50% of the metal
thickness and a reduction of overall wall thickness in cach 3° x 3° grid at the north end of the tank shell
Specifically, all ultrasonic thickness readings of the first 3° of the tank cvlinder on the north end of the
tank indicate thickness readings of less than 83% of the tank metal thickness (based on an original shell
thickness of 260 mills). The ultrasonic readings of the north end cap also indicate 1thickness readings of
less than 85% of the minimum metal thickness (this is based on the construction of the south end cap
which had an original ihickness of approximutely 280 mills). 1t should be noted thit 3° x 3° gnd
measurements that were less than 85% of the metal thickness were not further subdis ided at the request of
MRI

General Summary of Results and Comments of Interest

Concerning Evaluation

Location of Internal Corrosion

All tanks had scvere imernal corrosion  The most savere umcril corrosion i il of the Gutks wis loced

on the bottom of the tank and was uot logitcd dirccth under the fill opening

Pitting



All tanks had externa| pitting greater than 50%% of the original wall thickness and 2 of the tinks had
internal pitting which was greater than 307 of the metal thickness.

Holes

5 of the 3 tanks had holes

Visual Inspection

Both UST sites (and thus all 1anks) were determined unsuitable by visual mspecon  On an indinidual
basis, 4 of the 5 tanks were found 1o be unsutable by visual inspection.

Corrosion at the North End

All the tanks on the northern site appear to be experiencing corrosion 10 a more severe degree at the north
end.  All of the holes in these tanks were found on the nonth end. [t's also interasting to note that the
ultrasonic thickness readings from the 3° x 3° grid on tank #23 (which is located on the south site)
indicate that all or pant of the north end of the tank shell is less than $5% of the metal thickness.

Corrosion Line on Tank 25

The magnetic flux inspection of tank #23 mdicares that pitting appears 10 be occurrag primurtdy at the top
of that tank at the 11:00 and 10:00 position.  Tlus indicatas than a Nuctuation or the waner table may have
contributed (o the pitting on this tank at this position. and: therefore. may have cilected the cOrrosion on
all of the tanks at this position.



Armor Shield Tank Inspection Report
Appendix I



The following materials were included in Armor Shield's Appendix I:

NLPA 631. Entry, Cleaning, Interior Inspection, Repair and Lining of USTs. National
Leak Prevention Association 1991. Pages 13 and 85.

API Recommended Practice 1631. Interior Lining of Underground Storage Tanks. Third
Ed. American Petroleum Institute. April 1992. Page 7.

API Standard 653. Tank Inspection, Repair, Alteration, and Reconstruction. First Ed.
January 1991 (Incorporates Supplement 1, January 1992). American Petroleum Institute.
Washington DC. page C-35.



Armor Shield Tank Inspection Report
Appendix II
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ARMOR SHIELD
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ARMOR SHIELD
Tank #19
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ARMOR SHIELD
Tank #20
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ARMOR SHIELD
Tank #24
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ARMOR SHIELD
Tank #25
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ARMOR SHIELD
Tank #25
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Appendix C

Baseline Test Data



Tank No.

25

Tank Location:

Center,

——

New Century air
Gardner, Kansas

Date:

9/12/96 -

Data entered by:Mike Raile/Joe Hennon ‘

ULTRASONIC INSPECTION FORM

Grid a1
Subgrid s
Thick.0 244

Grid_ a2

Grid_ a3

Subgrid g
Thick_0.244

Subgrid s ___
Thick_Q 244

Grid.ag
Subgrid 5 __
Thick_Q 244

Grid.as __
Subgrids
Thick_0 251

Grid.as ____
Subgrid. s___
Thick_n_ 242

Grid.az____
Subgrid. s __
Thick_ 0. 242

Grid.aa_____
Subgrid s
Thick_0 207

Grid.as __
Subgrid s
Thick_0 23131

Grid ai10__
Subgrid 5
Thick_0 248

Grid.aa____
Subgrid.a .
Thick___280

Gridas

Subgrid 2 .
Thick.Q 265

Grid AR ___
Subgrid 3
Thick.Q 289

Grid a8 _ _
Subgrid g
Thick.a _24¢

Grid.aa
Subgrid &
Thick_0.252

Grid. aa __
Subgrid 2
Thick.0o 250

Grid as_ _
Subgrid a8 __
Thick_Q_ 192

Grid as _____
Subgrid o _
Thick_n. 289

Grid_Hin
Subgrid s ___
Thick.0._247

Grid . Hs
Subgrid s _
Thick_n 229

‘Grid_Hs

Grid N7

Subgrid 5 _
Thick_0 282

Subgrid s ___
Thick.a 285

Grid.Hs
Subgrid s __
Thick_0.281

Grid HS _____
Subgrid. s __
Thick_0._183

Grid Ha
Subgrid. s
Thick_0_245

Grid_Hu3

Grid_u2

Subgrid s
Thick.n_242

Grid_H1

Subgrid §
Thick.0 242

Subgrid. s ___
Thick. 0. 241

Grid_Hs

Grid _us

Subgrid 1 __
Thick_0_2489

Subgrid 2>
Thick.n 247

Grid.ys
Subgrid 3
Thick.0 2687

Grid _HS

Grid_Hs

Subgrid. 4 __
Thick.0.242

Subgrid &8
Thick_0_.259

Grid_Hs

1 Grid_us

Subgrid 2 __
Thick_0 269

Subgrid g8 __
Thick_n_peg

Grid Hs._____
Subgrid o
Thick_0_ 254

Grid;ni .

Grid_H1a

Subgrid 1_
Thick.0_ 245

Subgrid 2 __
Thick.0 245

Grid X3

‘Grid_H3

Subgrid 3 __
Thick.0 248

Subgrid ¢ |
Thick.n 245

Grid Hi____
Subgrid g
Thick.0 248

Grid . H3a ___

Subgrid z__
Thick_Na__

Gridma___
Subgrid 8__
Thick. _NA__

Grid_H3

Grid_na1

Subgrid g
Thick._Na __

Subgrid g
Thick_a 240

Grid.B2 ___
Subgrid.s__
Thick.0 240

Grid R3 ____

Subgrid . s__

Thick_0_ 243

Grid Ba_ -

Subgrid s ___
Thick.na 242

Grid.BS__
Subgrid g
Thick.0. 287

Grid_ Rs_____
Subgrids
Thick_0_ 243




Tank No.

25

Tank Location:
Gardner,

Center,

Kansas

New Century Air

Date:

9/12/56

Data entered by:M. Raile, J. Hennon

ULTRASONIC INSPECTION FORM

Grid_ Rz
Subgrid. s
Thick.0. 243

Grid Ra .
Subgrid S
Thick 0284

Grid_Ra
Subgrid & __
Thick_0.2472

GridRrio____
Subgrid_s___
Thick 0247

GridCc1o0_
Subgrid s __
Thick_0 2548

Grid_Cce
Subgrid S __
Thick 0. 241

Grid-Cc8 ____
Subgrid S ___
Thick.L. 2589

Gridcz ___
Subgrid s
Thick.a. 233

Gridcae
Subgrid & ___
Thick.0 231

Grid_Ccs
Subgrid. s _
Thick. .0 _287.

Grid.C4
Subgrid s
Thick. D253

Grid_c2

Grid_CX
Subgrid s
Thick. 0. 250

Subgrid & __
Thick_0_281

Gride 1
Subgrid s ___
Thick_0_245

Grid.ni____
Subgrid. s
Thick.0 249

‘Grid.na.
Subgrid. s __
Thick.0_ 246

GridDi

| Subgrid_s.__

Thick_ 0. 2448

GridnDd
Subgrid s__
Thick.o 248

Grid.Ds

Subgrid s __

Thick_0 275

Grid.pe
Subgrid s
Thick.0o.2358

Grid_Dz2_____
Subgrid S ___
Thick.0. 240

Grid_Dpa

Grid_Dha

Subgrid. s __
Thick.0.248

Subgrid s
Thick.0_239

Gridma____
Subgrid._ S5
Thick. 0 2S48

GridGi ____ |
Subgrid s __
Thick.0Q 242

Grid.Ga ____
Subgrid. S ___
Thick.0 248

Grid.G3 ___
Subgrid S__
Thick..Q.247

Grid_G4
Subgrid s
Thick.n 248

Grid_Cé__
Subgrid.s___
Thick.Q.225

GridGa ______
Subgrid S __
Thick_.0 241

Grid G2 ____
Subgrid s ___
Thick.0.254

Grid_Gca _

Grid.Ga

Subgrid s ___
Thick..0_ 258

Subgrid s ___
Thick.n. 252

Grid.gio
Subgrid s __
Thick Q0 264

Grid_F10 ____
Subgrid s __
Thick_0_ 267

Grid E9 ___
Subgrid s ___
Thick0.257

Grid_EA&.

Grid_E2

Subgrid. S __
Thick_0 2686

Grid_Fs

Subgrid s __
Thick.0 2572

Subgrid. S
Thick.0.241

Grid . Es
Subgrid s __
Thick_ 0 268

Grid E4.__
Subgrid s__
Thick-0_249

Grid_E3

Grid.E2

Subgrid. s
Thick_0. 248

Subgrid. s __
Thick.0.252

Grid_E1 __

Subgrid S __

Thick.0.250

Grid Bl ____
Subgrid S__
Thick.0.253 |

Grid E2
Subgrid.S.__

Thick0.284"

Grid.E3a _____
Subgrid . s__
Thick_0.250

Grid_E4

Grid_ES

Subgrid s
Thick_0_248

Subgrid s __

Grid EA6
Subgrid s __
Thick..Q.248

Thick0.222




——————

25

Tank No.

Dace:

9/12/96

Tank Location:
Air Center, Gardner, Kansas

New Century

ULTRASONIC INSPECTION FORM

Grid _E2

Grid_ER

Subgrid s

Thick.n 254

Subgrid s ___
Thick_Q 2485

Grid_E9

Grid_r1n

Subgrid. s ___
Thick_Q 281

Grid X

Subgrid s __
Thick.0 285

Subgrid NA
Thick_0.279

Grid.Q

Grid_p

Subgrid Na
Thick.0_272

Subgrid Na_
Thick_0 278

Grid Q

Grid I

Subgrid NA _
Thick_Q 284

Subgrid Na
Thick_0_ 276

Grid.1____
Subgrid NA
Thick 0 285

Grid X

Grid. L

Subgrid NA
Thick_0.27%

Subgrid Na _
Thick. 0. 264

Grid M __

Grid

Subgrid Na_
Thick.0.270

Grid

Subgrid. . ___
Thicke— ___

Subgrid ____
Thick




Tank No. 24 Tank Location: New.Century Air
Center, Gardner, Kansas .
Date: 9/12/96 , | Data entered by:M. Raile, J. Hennon

Grid HL______ | Grid Endcap | Grid e——Fn
Subgrid S— | Subgrid NA___ | Subgrid Subgrid
Thick. 0246 | Thick. 0262 ___ | Thick. Thick.




ng

Tank No. 18

Tank Location: New Century Air
Center, Gardner, Kansas

'LData entered by:M. Raile, J. Hennon

WALL THICKNESS FORM

Date: 9/12/96

GridGlL_____ | Grid Endcap | Grid
Subgrid S | Subgrid NA___ Subgrid
Thick. 0250 _ | Thick. 0279 _ | Thick. —_—

Grid
Subgrid
Thick.




Tank No. 19

Tank Location: New Century Air
Center, Gardner, Kansas

Date: 9/12/96

Data entered by:'M. Raile, J. Hennon

'WALL THICKNESS FORM

Grid Gl | Grid Endcap
Subgrid S | Subgrid NA___
Thick. 0256 | Thick. 0267

1 Grid e | Grid
Subgrid Subgrid
Thick. Thick.
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Tank No. 20 Tank Location: New Century Air —”

Date: 9/12/96

Center, Gardner, Kansas

Data entered by:M. Raile, J. Hennon

WALL THICKNESS FORM

GridGlL_____ | Grid Endcap | Grid Grid
Subgrid S ____ Subgrid NA____ Subgrid Subgrid
Thick. 0257 | Thick. 0287 Thick. —___ | Thick.

R

——

e——— . | Thick.




Tank No. 25

Tank Location: New Century Air
Center, Gardner, Kansas

Date: 9/13/96

External Pits

PIT DEPTH FORM

Data entered by:J. Hennon, J. Flora

Note: Use three sections for the triplicate determinations of the 5 deepest pits.

GridBlL ______ [GridBlL______ |GridBL____ | Grid Grid

Subgrid 4 5 | Subgrid 4 5 | Subgrid 4 S | Subgrid Subgrid

Depth Q158 | Depth Q122 | Depth Q194 | Depth Depth

GridB6 . |GridB6 | GridB& | Grid Grid

Subgrid Z__ | Subgrid Z.____ | Subgrid 2 | Subgrid Subgrid

Depth Q170 | Depth Q163 | Depth Q162 | Depth Depth :

GridB10____ | GridB10 ____ [ Grid Bl ___ | Grid Grid

Subgrid S__ | Subgrid 5_____ | Subgrid S—__ | Subgrid Subgrid

Depth 150 | Depth Q145 __ | Depth 154 ___ | Depth Depth

Gridc2 . |Gridea | Gride2 | Grid Grid

Subgrid 3_ | Subgrid 3__ | Subgrid 3 | Subgrid Subgrid

Depth Q162 __ | Depth Q158 | Depth Q161 __ | Depth Depth

GridClin | GridCZin ____ | Grid CZin | Grid Grid

Subgrid 3.__ | Subgrid 3.__ | Subgrid 3____ | Subgrid Subgrid

Depth 0190 | Depth Q196 . _ | Depth Q1189 __ | Depth Depth

Grid CZont | GridCZout | Grid CZont | Grid | Grid

Subgrid 3____ | Subgrid 3_ | Subgrid 3_ | Subgrid Subgrid

Depth QL19Z_ | Depth 200 | DepthQ.199___ | Depth Depth
m



e

Tank No. 25

Date: 9/13/96

Internal Pits

Note: Use three sections for the triplicate determinations of the

Tank Location; New Century Air
Center, Gardner, Kansas

Data entered by:J. Hennon, M. Raile

PIT DEPTH FORM

5 deepest pits.

GridDI0 | GridD10_ GridDIO_____ | Grid Grid

Subgrid @ | Subgrid @ Subgrid & | Subgrid —____ Subgrid

‘Depth Q078 __ | Depth Q088 | Depth Q061 Depth Depth

GridD9 . | GridDo____ GridD9_____ | Grid Grid

Subgrid & | Subgrid 8___ Subgrid 8 __ Subgrid . _____ Subgrid

Depth Q068 | Depth Q.065 Depth Q080 | Depth Depth

Grid EIl0___ |GridEL0 | GridE0__ | Grid Grid —
Subgrid 3 | Subgrid 3_____ Subgrid 3_____ Subgrid —___ Subgrid :
Depth Q109 | Depth Q106 _ Depth Q005 ___ | Depth Depth .
GridEl0 | GridEl0._ GridEl0 | Grid Grid

Subgrid S | Subgrid S_____ Subgrid S____ | Subgrid ______ Subgrid

Depth Q063 | Depth Q071 Depth Q061 __ | Depth Depth

Grid El_____ (GridEL_____ | Grig Elin __ | Grid ~ Grid

Subgrid 2 | Subgrid 2 Subgrid 2___ | Subgrid —____ Subgrid

Depth Q105 | Depth 0100 Depth QI00 | Depth. Depth




Tank No. Tank Location:
25 New Century Air Center

Date: 9/10/96 Data entered by: JH & JF '
Eer——————e——ry

TANK VISUAL INSPECTION FORM

Internal/External -External Abrasive Blasted (Y/N) Xas Pagc o I

Grid ID ——A1  Percent Area Corroded ——10_  Subgrid of Large Dent

Hole Subgrid — V. Deep Pit Subgrid 80.1) ____ | Deep Pit Subgrid ——_______
Many Shallow Pits? -2&8_ Pattern? v General Corrosion? —_____
Comments

Crid ID A2  Percent Area Corrode 18 Subgrid of Large Dent

Hole Subgrid — V. Deep Pit Subgrid'———__  Deep Pit Subgrid 8 (0 OR)
Many Shallow Pits? Z8.9__ Pattern? General Corrosion?
Comments

Grid ID A3  Percent Area Corroded 20  Subgrid of Large Dent3_________
Hole Subgrid — V. Deep Pit Subgrid —————  Deep Pit Subgrid 7,8(0.095).

Many Shallow Pits? 6,7.8,9 Pattern? General Corrosion? —_____

Comments

Grid ID ——A4 | Percent Area Corroded — 20 Subgrid of large Dent .L,3...9___v

Hole Subgrid — V. Deep Pit Subgrid ——____  Deep Pit Subgrid 22007)
Many Shallow Pits? .LA.Z_ Pattern? General Corrosion?
Comments Crease S thraugh 7

Grid ID ———AS  Percent Area Corroded w20 .Subgrid of LargeDent 2,5
Hole Subgrid — V. Deep Pit Subgrid 8(0.115) Deep Pit Subgrid 2.9
Many Shallow Pits? _yes__ Pattern? 'General Corrosion? All . ___

Comments —_Manway cut out at 3




Tank No. . Tank Location:
25 New Century Air Center

Date: 9/10/96 Data entered by: JH & JF

L—

TANK VISUAL INSPECTION FORM

Internal/External __External Abrasive Blasted (Y/N) _Xes Page .2

Grid ID A6 Percent Area Corroded 25—  Subgrid of Large Dent 1,234

Hole Subgrid — V. Deep Pit Subgrid (0 11) Deep Pit Subgrid 6,7
Many Shallow Pits? Mast_. Pattern? General Corrosion?

Comments —Manway cut out at 1, pitted area defined hy perimeter of cancrete manway pit

Grid ID_AZ ____  Percent Area Corroded 15_____  Subgrid of Large Dent

Hole Subgrid ———— V. Deep Pit Subgrid 6(Q.10) Deep Pit Subgrid 4 5(0.06).
Many Shallow Pits? S.67_ Pattern? General Corrosion?

Comments Back. hoe mark in 7

Grid ID A8 __  Percent Area Corroded 278 Subgrid of Large Dent 4 ___

Hole Subgrid V. Deep Pit Subgrid 4,5(012)  Deep Pit Subgrid 4,578
Many Shallow Pits? Yes ___ Pattern? Striations and underent . General Corrosion?

Comments Crease in S & 6. striations in longitudinal direction of tank (hacterial?)

Grid ID —AQ___  Percent Area Corroded 14 Subgrid of Large Dent
Hole Subgrid V. Deep Pit Subgrid ———  Deep-Pit Subgrid

' Many Shallow Pits? 4.6 Pattern? Straitions. General Corrbsion?
Comments Crease 4 5.6

Grid ID _AlQ__  Percent -Area Corroded B0  Subgrid of Large Dent

Hole Subgrid — . V. Deep. Pit Subgrid Deep Pit Subgrid £(0.08)

Many Shallow Pits? All__ Pattern? — General Corrosion? ——

Comments




Tank No. Tank Location:
25 New Century Air Center

Date: 9/10/96 Data entered by: JH & JF

TANK VISUAL INSPECTION FORM

Internal/External —_External Abrasive Blasted (Y/N) _Yes Page 3

Grid ID _EL.._ Percent Area Corroded S.e——.  Subgrid of Large Dent2 ____
Hole Subgrid — V. Deep Pit Subgrid ———__  Deep Pit Subgrid —________

Many Shallow Pits? Pattern? General Corrosion? —__.___

Comments Few shallow _nnta 004
GridID _E2____ Percent Area Corroded S._____  Subgrid of Large Dent

Hole Subgrid — V. Deep Pit Subgrid .. Deep Pit Subgrid _________
Many Shallow Pits? Pattern? General Corrosion? _.__
Comments Eew shallow 0.03-004

Grid ID _E3___ Percent Area Corroded

Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid — . Deep Pit Subgrid

Many Shallow Pits? Pattern? General Corrosion? —______
Comments Clean; some pitting in circumferential weld
Gnd ID _E4.___  Percent Area Corroded —. Subgrid of Large Dent

Hole Subgrid — . V. Deep Pit Subgrid Deep Pit Subgrid ——_____

Pattern? - : General Corrosion? e

Many Shallow Pits?

Comments Clean

Grid ID _ES——  Percent Area Corroded 2 Subgrid of Large Dent
Hole Subgrid ————— V. Deep Pit §ubgrid e Deep Pit Subgrid
Many Shallow Pits? 2,8.9._ Pattern? General Corrosion? —___

Comments Shallow pitsparallel to longitudinal weld




Tank No. Tank Location:
25 . New Century Air Center
Date: 9/10/96 Data entered by: JH & JF
. e

TANK VISUAL INSPECTION FORM

Internal/External .._External Abrasive Blasted (Y/N) _Yes_ Pigfe <4
Grid ID _E6__  Percent Area Corroded Subgrid of Large Dent 2,2 __
Hole Subgrid Deep Pit Subgrid —______

V. Deep Pit Subgrid

Many Shallow Pits? Z___ Pattern? - General Corrosion?

Comments Shallonhpus.pa.raud..tomd_ga_ml

Grid ID _EZ__  Percent Area Corroded ; Subgrid of Large Dent 2. S 6

Hole Subgrid ——___ V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? 1.4.7__ Pattern? General Corrosion?
Comments (0.04)

GridID _ER ___ Percent Area Corroded
Hole Subgrid

Subgrid of Large Dent ___

V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? Pattern? General Corrosion?

Comments Clean: hos mark in 9
Grid ID _EQ____ Percent Area Corroded

Subgrid of Large Dent

Hole Subgrid’ V. Deep Pit Subgrid Deep-Pit Subgrid

Many Shallow Pits? —___ Pattern? - General Corrosion?
Comments Hoe mark in 7_8

Grid ID _E10__ Percent Area Comnded_ Subgrid of Large Dent
Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? Pattern?’ General Corrosion?

Comments Mmummw




Tank No. {?nk Location:
25 ‘New Century Air Center

Date: 9/10/96 Data entered by: JH & JF

TANK VISUAL INSPECTION FORM

Internal/External —_External Abrasivc.Blasted (Y/N) Xes ___ Page .S ____

Grid ID DL . Percent Area.Corroded S Subgrid of Large Dent 1.2 48
Hole Subgrid — . V. Deep Pit Subgrid — . Deep Pit Subgrid —___

Many Shallow Pits? Yes Pattern? General Corrosion? “

Comments 0.01-002: hos mark in 1 R
Grid ID _D2 __  Percent Area Corroded 10 Subgrid of Large Dent

Hole Subgrid —— . V. Deep Pit Subgrid —_____  Deep Pit Subgrid —_____

Many Shallow Pits? 1-4 7 _ Pattern? : General Corrosion? _________

Comments (.04 crater 1 1/d hy 1/

Grid ID _D1___  Percent Area Corroded S Subigrid of Large Dent

Hole Subgrid — V. Deep Pit Subgrid ——__  Deep Pit Subgrid —____

Many Shallow Pits? 2.3.5 6 Pattern? General Corrosion? —_____

Comments 0.Q2

Grid ID _DA___  Percent Area Corroded S Subgrid of Large Dent —

Hole Subgrid — V. Deep Pit Subgrid —__ Deep Pit Subgrid —

Many Shallow Pits? 23,5 Patterh? v Gencd Corrosion? & ____

Comments Circulac pattern of shallow pits in 2

GridID..DS__  Percent Area Corroded2_____ Subgﬁd of Large Dent

Hole Subgrid : - V. Deep-Pit Subgrid Deep Pit Subgrid 6,940.07)
' Man;ly Shallow Pits? L3, 2.8 Pattern? General Corrosion? —__

Comments Several hoe marks weld spatter & weld pit in 8




Tank No. Tank Location:
25 New Century Air Center
Date: 9/10/96 Data entered by: JH & JF
U - — """ e
TANK VISUAL INSPECTION FORM
Internal/External ___External Abrasive Blasted (Y/N) _Yes Page 6

Grid ID_D& ___ Percent Area Corroded .5_. Subgrid of Large Dent
Hole Subgrid

V. Deep Pit Subgrid

Deep Pit Subgrid
Many Shallow Pits? L2 Pattern? General Corrosion?

Comments _°

Grid ID_D7 _  Percent Area Corroded S Subgrid of Large Dent _
Hole Subgrid

V. Deep Pit Subgrid

Deep Pit Subgrid

Many Shallow Pits? 13.4.7 Pattern? Circular in 3 General Corrosion?

Comments Pits in 7 assaciated with weld

Grid ID D& __  Percent Area Corroded S_____ Subgrid of Large Dent
Hole Subgrid

V. Deep Pit Subgrid

Deep Pit Subgrid

Many Shallow Pits? Yes _ Pattern? Lnn.gm;dma.LL&A_(n_Qg_) General Corrosion?
Comments D.lscnlnmd_m_L

Grid ID_DQ___  Percent Area Corroded 2 Subgrid of Large Dent
Holg Subgrid. V. Deep Pit Subgrid Deep Pit Subgrid '9.40.06.)_

Many Shallow Pits? 3,4 Pattern? Langitudinalind General Corrosion?
Comments Exfoliation in 2 _13

Grid ID_DI0__  Percent Area Corroded 10 Subgrid of Large Dent
Hole Subgrid

V. Deep Pit §ubgrid

Deep Pit Subgrid
Many Shallow Pits? 12,29 Pattern? General Corrosion?

Comments Longitudinal flat shallow (0 04) in 3




Tank No. , Tank Location:
25 New Century Air Center
Date: 9/11/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External —External Abrasive Blasted (Y/N) Yes ___ Page 2. ___

Grid ID_BL__ Percent Area Corroded 40— Subgrid of Large Dent 1.4
Hole Subgrid — V. Deep Pit Subgrid 1L.4,57___  Deep Pit Subgrid 124§ _
Many Shallow Pits? 3 Pattern? Gencral Corrosion? —___

Comments VD) pits in 1&4_and 4&S averlapping; depths D 1 (7) 015 (5) 0 16.(1 4)
Grid ID _B2___.  Percent Area Corroded S0___  Subgrid of Large Dent

Hole Subgrid ————_. V. Deep Pit Subgrid — . Deep Pit Subgrid Z(0.08)

Many Shallow Pits? 1-:6 8 _ Pattern? General Corrosion? _______

Comments Circumfersntial weld 3-9

Grid ID _83_ Percent Area Corroded 10 Subgrid of Large Dent ____________
Hole Subgrid - V. Deep Pit Subgrid Manyin 9 Deep Pit Subgrid —_______
Many Shallow Pits? Pattern? General Corrosion? —_____
Comments AN D pit in 9 still has carrasion product in hattom: othsrs O 14
Grid ID —B4__ Percent Area Corroded 1S Subgrid of Large Dent
Hole Subgrid ——— V. Deep Pit Subgrid 240.11) . Deep-Pit Subgrid LZ_____
Many Shallow Pits? .

Commerits M_I.pits in 2 averlapping: VD pit 3/4 dia (0 15) at B4-Q & RS-7
Grid ID _.BS—__  Percent Area Corroded 25 Subgrid of Large Dent
Hole Subgrid — V. Deep Pit Subgrid —_  Deep Pit Subgrid 2.3.56
Many Shallow Pits? few . Pattern? — General Corrosion? —_____
Comments Hoe mark in 8 many D pitgin 2 3

Pattern? ' General Corrosion? e ___




Tank No. . Tank Location:
25 New Century Air Center
Date: 9/11/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External __External Abrasive Blasted (Y/N) Xes ___ Page 8

Grid ID _B& . Percent Area Corroded 25 Subgrid of Large Dent 3.5
Hole Subgrid

V. Deep Pit Subgrid 1,79 Deep Pit Subgrid AlL_____

Many Shallow Pits? Pattern? General Corrosxon”

Comments Qm_w:ld_l_l,_pu_hmng,mdmal striationg; pit 015 (9) 0O 165 (7)
Grid ID _BZ__  Percent Area Corroded 20 Subgrid of Large Dent

Hole Subgrid — __ V. Deep Pit Subgrid 2(0 105) _ Deep Pit Subgrid L5677
Many Shallow Pits? Pattern? Circ line of pitsin 1 78 General Corrosion?

Comments Hoe mark in 12§ Cir weld 3-9: hariz weld 9- D pits in 7&8 have striations

Grid ID B8 ___  Percent Area Corroded S _ Subgrid of Large Dent
Hole Subgrid

V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? 238 9 Pattern? ; General Corrosion?
Comments Horiz weld 7-9; overlapping pits in 2&3_8&0
GridID _BO__  Percent Area Corroded 2 Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid

beep Pit Subgﬁd
Many Shallow Pits? 169 Pattern? — — General Corrosion?
Comments C.im.\u:ld.LS;.lnng_on 78

Grid ID .B1Q__  Percent Area Corroded2S_____ Subgrid of Large Dent
Hole Subgrid V. Deep Pit Subgrid S(014) _  Deep Pit Subgrid 9.(0.06)
Pattem" Omlappmy.n_i.aun_q_ General Corrosion?
Commems Cm-\ueldi.ﬂ..mdappmg.sha.umn in23

Many Shallow Pits?




Tank No. Tank Location:
25 New Century Air Center
Date: 9/11/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM
Internal/External —_External Abrasive Blasted (Y/N) Yes___ Page Q@

GridID C1___ Percent Area Corroded 1S___  Subgrid of Large Dent S 6
Hole Subgrid - V. Deep Pit Subgrid —_____ Deep Pit Subgrid _____

Many Shallow Pits? Many.. Pattern? : General Corrosion? —_____
Comments Hne.maxu,l,.cm‘_pmam.numlou_ms_nmdappmg_mng pitsin 5 &

Grid ID 2 Percent Area Corroded 10 Subgrid of Large Dent _________
- Hole Subgrid e———____ V. Deep Pit Subgrid .i.(.Q..LZS.),.‘i(O.lS)Decp Pit Subgrid 1.3 _____
Many Shallow Pits? 4,2___ Pattern? General Corrosion? _______
Comments Wmm_mng weld 6

GridID C3 _  Percent Area Corroded 1S Subgrid of LargeDent
Hole Subgrid — V. Deep Pit Subgrid L(Q14) Deep Pit Subgrid 3,6(0.08) _
Many Shallow Pits? 3-6__ Pattern? General Corrosion? e _____

Comments Hariz weld 4-6; V D nitsin | overlapping

Grid ID C4A__  Percent Area Corroded 10____ SuBgrid of Large Dent e —_______

Hole Subgrid —— V. Deep Pit Subgrid Deep.Pit Subgrid — ____
Many Shallow Pits? 4,5,2.8 Pattern? v General Corrosion? ——____
Comments Hariz weld 7.9: cire weld 3-Q

Grid ID _CS_..  Percent Area Corroded L.  Subgrid of Large Dent ___________
Hole Subgrid — V. Deep Pit Subgrid Deep Pit Subgrid —
Many Shallow Pits? 2.4 ___ Pattern? General Corro;ion? —_—

Comments Hoe mark S-8




25 New Century Air Center
Date: 9/11/96 Data entered by: JH & MR "

TANK VISUAL INSPECTION FORM

Tank .No. : Tank Location: ]

Internal/External __External Abrasive Blasted (Y/N) _Yes Page 10 _____

GridID _C& __  Percent Area Corroded 5 ‘Subgrid of Large Dent

Hole Subgrid , V. Deep Pit Subgrid Deep Pit Subgrid
Many Shallow Pits? Yes _ Pattern? _ General Corrosion?
Comments Cirweld 1.7; shallow pits 234589

GridID_C7___  Percent Area Corroded S Subgrid of Large Dent
Hole Subgrid _ '

V. Deep Pit Subgrid 302) _ Deep Pit Subgrid 2(0.09)
Many Shallow Pits? Z_____ Pattern? General Corrosion?

———————

Comments Circ weld 3-9: V D pitsin 3 difficult 10 M&M&dd_p:mumng__

Grid ID _C& ___ ° Percent Area Corroded 10_____ Subgrid of Large Dent
Hole Subgrid

V. Deep Pit Subgrid £,940.12) . Deep Pit Subgrid 69

Many Shallow Pits? 1.2 3 6 Pattern? — General Corrosion?

Comments Wﬁwly

GridID CQ__ Percent Area Corroded S Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid 12
Many Shallow Pits? 1.2 4 6 Pattern?’ . General Corrosion?
Comments Cire weld 28: cormsion in weld in 2 |

Grid ID _C10 _ Percent Area Corroded L._ Subgrid of Large Dent

Hole Subgrid V. DeepPit Subgrid — Deep Pit Subgrid

Many Shallow Pits? 3:5.8.9 Pattern? N - General Corrosion?

Comments Pits.about 0 0§




Tank No. - nk Location:
"25 w Century Air Center

Date: 9/11/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External __External Abrasive Blasted (Y/N) _Xes___ Page 11 ____

———

Grid ID Gl—.  Percent Area Corroded 0———  Subgrid of Large Dent 1247
Hole Subgrid — V. Deep Pit Subgrid e Deep Pit Subgrid ______
Many Shallow Pits?
Comments Rroken weld at end cap in 18&4: hoe mark in 4 7
Grid ID _GZ_ Percent Area Corroded S Subgrid of Large Dent ___
Hole Subgrid — V. Deep Pit Subgrid Deep Pit Subgrid 5.8(0.09)
Manby Shallow Pits? 2,.7-9 _ Pattern? General Corrosion?

Comments Circ weld 3-0_

Pattern? General Corrosion? —__

——————

GridID .G3___  Percent Area Cofroded 20 . Subgridof Large Dent —
Hole Subgrid — V. Deep Pit SUbgrid 4010 Deep Pit Subgrid 4,5 _____
Many Shallow Pits? 4:9__ Pattern? General Corrosion? —_____
Comments Tank deflection 8,9 pits overlapping in 4.5

Grid ID _GA__  Percent Area Corroded 30 Subgrid of Large Dent 59
Hole Subgrid ___ V. Deep Pit Subgrid —____  Deep Pit Subgrid 5,8(0.09) _
Many Shallow Pits? 2,4,5,2,8Pattern. General Corrosion?‘“.
Comments Circweld 3-9: exfaliation in 3 —
Grid ID GS—  Percent Area Corroded 10____  Subgrid of Large Dent Yes
. V. Deep Pit Subgrid @11} Deep Pit Subgrid 20.00)
Many Shallow Pits? Yes __ Pattern? General Corrosion? —

Hole Subgrid




- Comments

Tank No. Tank Location:
25 New Century Air Center
Date: 9/11/96 Data entered by: JH & MR
% e —
TANK VISUAL INSPECTION FORM
Internal/External —_External : Abrasive Blasted (Y/N) _Yes Page 12 _____

Grid ID _G6 . Percent Area Corroded S Subgrid of Large DentQne

Hole Subgrid V. Deep Pit Subgrid

Deep Pit Subgrid
Many Shallow Pits? 8- __ Pattern? » General Corrosion?
Comments Qmm—bnmdd.ﬂﬁ_lnng__imanpn 89

Grid ID_G2  Percent Area Corroded 10 Subgrid of Large Dent Yes

Hole Subgrid —__ V. Deep Pit Subgrid $(0.0135) _ Deep Pit Subgrid S
Many Shallow Pits? 5.8 __ Pattern? ‘ — General Corrosion? —

Comments

GridID _GR __  Percent Area Corr6ded 10 Subgrid of Large Dent Dented
Hole Subgrid

V. Deep Pit Subgrid 2.3(0.1) Deep Pit Subgrid L3 ______
Many Shallow Pits? 1-3,8.9 Pattern? General Corrosion?
Comments Horiz weld 7.0; hoe mark 3,4; V' D and D pits in 13 aligaed horiz

Grid ID G9 . Percent Area Corroded 2 Subgrid of Large Dent 147

Hole Subgrid V. Deep Pit Subgrid .Lm_lz)_ Deep Pit Subgnd
Many Shallow Pits? 1,.2:9__ Pattern? _ General Corrosxon"

Comments Ml&mmmmmwm
Grid ID _G10.__ Percent Area Corroded’ S Subgnd of Large Dent

Hole Subgrid V. DeepJ’:t Subgnd Deep Pit Subgrid
Many Shallow Pits? 1.4.7:9 Pattern? ‘ General Corrosion?




Tank No.- Tank Location: :
25 New Century Air Center :

Date: 9/11/96 Data entered by: JH & MR "
m 1

TANK VISUAL INSPECTION FORM

Internal/External —_External Abrasive Blasted (Y/N) _Yes Page 13

————

Grid ID _HL__  Percent Area Corroded 2 Subgrid of Large Dent4,2___
Hole Subgrid . V. Deep Pit Subgrid Deep Pit Subgrid —________
Many Shallow Pits? yes._ Pattern? L23S 689  General Corrosion? _________

Comments Langweld 7-9: riser pipe in 7. weld patches 8 Q: lifting lug hraken off:

Grid ID _H2__  Percent Area Corroded 20 Subgrid of Large Dent 2.0

Hole Subgrid ——— V. Deep Pit Subgrid ——_____ Deep Pit Subgrid 4-60007)
Many Shallow Pits? Yes _ Pattern? 1345679 General Corrosion?
Comments Lang_weld 7.0, 4" cir weld on houndary hetwesn A2-1 & HO.7

Grid ID _H3___  Percent Area Corroded 40 Subgrid of Large Dent G:m.:a.l.l.y_-
Hole Subgrid — V. Deep Pit Subgrid — Deep Pit Subgrid 0055y
Many Shallow Pits? Yes __ Pattern? 2345678 General Corrosion? ———__
Comments Hoemarks in § & 8

Grid ID _H4 _ | Percent Area Con'bded 0 Subgrid of Large Dent .Dnn.ted_

—————
.

Hole Subgrid — V. Deep Pit Subgrid Deep Pit Subgrid —
Many Shallow Pits? Yes _ Pattern? 1.2.3..4,5,6.1,8_ General Corrosion? —___
Comments Cirweld 3-O: wall thickness hare hale in 7

Grid ID _HS__  Percent Area Corroded 90— Subgrid of Large Dent Generally
Hole Subgrid ————— V. Deep Pit Subgrid ————_  Deep Pit Subgrid 2(0.06)
Many Shallow Pits? Gen'L _ Pattern? averlapping General Corrosion? —_
Comments Hoe o i

H]l (con't):
Armour Shield




Tank No.- ’ l Tank Location:
25 ‘ " )| New Century Air Center
Date: 9/11/96 Dara entered by: JH & MR
TANK VISUAL INSPECTION FORM
Internal/External __External Abrasive Blasted (Y/N) _Yes Page _14

Grid ID _HA&___  Percent Area Corroded 90 Subgrid of Large Dent One large
Hole Subgrid

V. Deep Pit Subgrid —_________ Deep Pit Subgrid

Many Shallow Pits? Yes___ Pattern? General General Corrosion? _-

Comments Circ weld 1-7- weld patch_in 2

Grid ID _HZ__ Percent Area Corroded 15 _ - Subgrid of Large Dent Qoe large
Hole Subgrid Deep Pit Subgrid R(0.055) _

Many Shallow Pits? 2,_S___ Pattern? Extensiye General Corrosion?

Comments Hoe mark in 6: cir weld 3.9: soms emall pits in 3
Grid ID_HR __  Percent Area Corroded 680 ___  Subgrid of Large Dent

Deep Pit Subgrid 2,340.08)_‘
Many Shallow Pits? 1-6___ Pattern? General Corrosion?

Comments WMWMML '

Grid ID _H9_  Percent Area Corroded 25 Subgrid of Large Dent 69

V. Deep Pit Subgrid

Hole Subgrid - V. Deep Pit Subgrid

‘Hole Subgrid V. Deep Pit Subgrid Deep-Pit Subgrid —_____
Many Shallow Pits? Yes__ Pattern? 1-6_7 8 General Corrosion?
Comments Ha in 6 ci -R: =1.3" o

Grid ID _HI10__  Percent Area Corroded 40 - _ Subgrid of Large Dentd7

Hole Subgrid V. Deep-Pit Subgrid

.Deep Pit Subgrid
Many Shallow Pits? Yes ___ Pattern? AlL.mhgndsL ' General Corrosion?

Comments Hoe mark ind; lon weld 1-3; 4° cire weld H10-0 & A10.3:
(con’t): litting lug between -8 & Al0-2; 2" riser between -9 & A10-3




Tank No.- Tank Location:
25 New Century Air Center

Date: 9/11/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External —_External Abrasive Blasted (Y/N) _Xes __ Page .13
Grid ID _HL ___ Percent Area Corroded 2. Subgrid of Large Dentd 2
Hole Subgrid — ———__ V. Deep Pit Subgrid

Deep Pit Subgrid —______

Many Shallow Pits? yes  Pattern? L2356 89 General Corrosion? ______
Comments Lang weld 7-0: riser pipe in 7: weld patches 8 9: lifting lig hroken off:
Grid ID _H2 _  Percent Area Corroded 20 Subgrid of Large Dent 2.9
Deep Pit Subgrid 4-60007)
Many Shallow Pits? Yes _ Pattern? L34S679 General Corrosion? —____
Comments Lang_weld 7-9; 4” cir weld on houndary hetwean A2-1 & H2.7
Grid Ib ~H3 “ Percent Area Corroded 40 Subgrid of Large Dent G:.ne.rau.)g_
Hole Subgrid — V. Deep Pit Subgrid ——_ Deep Pit Subgrid S(0.055)
~Many Shallow Pits? Yes___ Pattern?234S678 General Corrosion?
Comments Hoemarks in S & 8
Grid ID —H4___ | ~ Percent Area Corrﬁded 10 Subgrid of Large Dent Dented
Hole Subgrid V. Deep Pit Subgrid »
Many Shallow Pits? Yes__ Pattem? .L.i.a,Lﬁ.,ﬁ,'l,R — General Corrosion? —
Comments Ciz weld 3-9; wall thickness hare hale in 7
Grid ID _HS_  Percent Area Corroded 80 Subgrid of Large Dent Generally
Hole Subgrid —————— V. Deep Pit Subgrid . Deep Pit Subgrid Z(0.068)
Many Shallow Pits? Gen'l . Pattern? ouerlapping  General Corrosion? — |

Comments Ho

con't):
Armour Shield

Hole Subgrid —————_. V. Deep Pit Subgrid

Deep Pit Subgrid




otm—

Tank No. Tank Location:
25 New Century Air Center

Date: 9/11/96 Data entered by: JH & M

s
—

TANK VISUAL INSPECTION FORM
Internal/External —External Abrasive Blasted (Y/N) _Yes Page 1S

Grid ID _EL . Percent Area Corroded & Subgrid of Large Dent 4578
Hole Subgrid — -~ V. Deep Pit Subgrid —______ Deep Pit Subgrid .

Pattern? : General Corrosion? —______

Many Shallow Pits?

Comments W

Grid ID _E2___  Percent Area Corroded 0 - Subgrid of Large Dent .

Hole Subgrid — V. Deep Pit Subgrid Deep Pit Subgrid _________

Many Shallow Pits?
Comments Circ_weld 30
Grid ID _.E3_  Percent Area Corroded S Subgrid of Large Dent

Pattern? General Corrosion? _______

Hole Subgrid - V. Deep Pit Subgrid Deep Pit Subgrid —
Many Shallow Pits? 4-9 __ Pattern? General Corrosion? —_____
Comments

GridID _E4  Percent Area Corroded 10 Subgrid of Large Dent9_______

V. Deep Pit Subgrid Deep Pit Subgrid —_____

Hole Subgrid

Many Shallow Pits? AlL_ Pattern? ' General Corrosion? —___
Comments Circ weld 3-0: exfaliation in &
GridID _ES__  Percent Area Corroded 2 Subgrid of Large Dent Generally

Hole Subgrid —___ V. Deep Pit Subgrid Deep Pit Subgrid
Many Shallow Pits? 3_____ Pattern? General Corrosion?

Comments Exfoliation 357 8




Tank No. Tank Location:
25 New Century Air Center
Date: 9/6/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External __Intemal Abrasive Blasted (Y/N) Yes _ Page 1 _____

Grid ID A1 Percent Area Corroded 0  Subgrid of Large Dent

Hole Subgrid —————— V. Deep Pit Subgrid — . Deep Pit Subgrid —_____

Many Shallow Pits? Pattern? General Corfsion?

Comments Clean_

Grid ID_A2___  Percent Area Corroded 15 Subgrid of Large Dent

Hole Subgrid — V. Deep Pit Subgrid —————  Deep Pit Subgrid ________
Many Shallow Pits? Yes___ Pattern? General Corrosion? —_____:

Comments Allpits.in 1 2 3 (nllage): circ weld
Grid ID _A3 ___  Percent Area Corroded 30 Subgrid of Large Dent 34

Hole Subgrid —— V. Deep Pit Subgrid . Deep Pit Subgrid ——____

Many Shallow Pits? Yes__ Pattern? General Corrosion? —____

Comments Shallow pitsin 1 2 3 (ullage) and along line hottam of 9

Grid ID _Ad____ Pércent Area Corroded 25 Subgrid of Large Dent .L.ﬁ,l‘

Hole Subgrid e ___ - V. Deep Pit Subgrid — . Deep Pit Subgrid —
Many Shallow Pits? Yes . Pattern? Hnnz_lme_:.n.d___ General Corrosion? —___
Comments Pitein 1.2.3 (ullage)-and top af d: circ weld
GridID _AS__  Percent Area Corroded2) __  Subgrid of Large Dent
Hole Subgrid — V. Deep.Pit Subgrid ———  Deep Pit Subgrid -

Many Shailow_ Pits? Yes __ Pattern?. General Corrosion? —____

Comments 3.annuL£nr_ma.nm¥:.sha.l.lnw pite 1 2 (3)




———remy e
Tank No. Tank Location:
25 New Century Air Center
Date: 9/6/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External __Internal

Abrasive Blasted (Y/N) _Yes Page 2

Grid ID _A6 _  Percent Area Corroded S0 Subgrid of Large Dent 4,56
Hole Subgrid

V. Deep Pit Subgrid Deep Pit Subgrid
Many Shallow Pits? Yes " Pattern? , General Corrosion? —__

Comments %

Grid ID LAZ___  Percent Area Corroded 20 Subgrid of LargeDent7
Hole Subgrid

V. Deep Pit Subgrid
Many Shallow Pits? Yas___ Pattern?

Comments C*uﬂd-hﬂmlduhmwagg

Grid ID AR __  Percent Area Corroded 15_____ Subgrid of Large Dentd-7
Hole Subgrid

Deep Pit Subgrid

General Corrosion?

V. Deep Pit Subgrid
Many Shallow Pits? Yes__ Pattern?

Comments W

CGrid ID_A9___  Percent Area Corroded 10 Subgrid 6f Large Dent .LL.S__
Hole Subgrid

Deep Pit Subgrid

‘General Corrosion?

V. Deep Pit Subgrid
Many Shallow Pits? Yes__ Pattern? ,
Comments Cixc and hor weld: pits hattom af 1 2 3
Grid D _AI0_  Percent Area Corroded'2S—__  Subgrid of Large Dent S
Hole Subgrid V. Deep-Pit Subgrid
Many Shallow Pits? Yes___ Pattern?

Comments W

Deep Pit Subgrid

General Corrosion?

Deep Pit Subgrid

General Corrosion?




Tank No.. Tank Location:
25. New Century Air Center .
Date: 9/12/96 Data entered by: JH & MR
||
TANK VISUAL INSPECTION FORM
Internal/External __Internal Abrasive Blasted (Y/N) _Xes__ Page .3§

Grid ID _BL__  Percent Area Corroded O Subgrid of Large Dent Ld______
Hole Subgrid ——— V. Deep Pit Subgrid —___ Deep Pit Subgrid ——_______

Many Shallow Pits? Pattern? General Corrosion? —______

Comments Surface carrasion from [IT testing in 2 4 S & 8
GridID B2 Percent Area Corroded 0 Subgrid of Large Dent __________

- Hole Subgrid — V. Deep Pit Subgrid —_____ Deep Pit Subgrid _______
Many Shallow Pits? Pattern? ' General Corrosion? —_____

Comments Cir weld 3-9: sur corr in 7 from UT

Subgrid of Large Dent ________

Grid ID —B3i_  Percent Area Corroded
Hole Subgrid — . V. Deep Pit Subgrid ——  Deep Pit Subgrid —_______
Many Shallow Pits? Pattern? ‘ General Corrosion? ______

Comments Sxmn_m_‘LB_&nm LT ‘ —
Grid ID .B4__.  Percent Area Corroded

Subgrid of Large Dent e ___

Hole Subgrid —___ V. Deep Pit Subgrid —___  Deep-Pit Subgrid —______

Pattern? General Corrosion? —

Many Shallow Pits?

Comments dem,auddiui.&l_sunmmnj_&nm UT —
Grid ID _BS._.  Percent Area Corroded- Subgrid of Large bent ———
Hole Subgrid ———— V. Deep Pit Subgrid ———  Deep Pit Subgrid —

Pattern? General Corrosion? e ____

Many Shallow Pits?

Comments Sur carr from UT in 3




Tank No. ' Tank Location:
25 : New Century Air Center
Date: 9/12/96 Data entered by: JH & MR _J

TANK VISUAL INSPECTION FORM

Internal/External __Internal Abrasive Blasted (Y/N) Yes Page 4

Grid ID _BR6 ____ Percent Area Corroded

Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits?

Pattern? : - — General Corrosion?

Comments Cir weld 107: weld lug 7 R: surf corrnsion from UT in S&9

Grid ID_BZ___  Percent Area Corroded Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? Pattern? ' General Corrosion? ‘

Comments Cir weld 3.9 sur corr fram UT in 2 45 6 8
Grid ID _RBR Percent Area Corroded
Hole Subgrid

Subgrid of Large Dent

V. Deep Pit Subgrid

Deep Pit Subgrid

Many Shallow Pits? ____ Pattern? General Corrosion?

Comments Hor weld 7.9
Grid ID _BQ __  Percent Area Corroded ‘Subgrid of Large Dent
Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? Pattern? ' General Corrosion? _—

Comments Cir weld 2-8: weld lugs in 1 & 2: hor wald in 788

Grid ID_BIQ__  Percent Area Corroded —___  Subgrid of Large Dent
Hole Subgrid

————————————

V. Deep Pit Subgrid —___ Deep Pit Subgrid
Many Shallow Pits? —___ Pattern?

Comments UT carr in 4%5

General Corrosion?




Tank No. Tank Location:
25 New.Century Air Center

Date: 9/12/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM
Internal/External __Internal Abrasive Blasted (Y/N) -Xes___ Page .S ___

Grid ID Cl10-_  Percent Area Corroded Subgrid of Large Dent

Hole Subgrid ————— V. Deep-Pit Subgrid —————_ Deep Pit Subgrid —_______

Many Shallow Pits? Pattern? General Corrosion? —___

Comments Nane

Subgrid of Large Dent ________

Grid ID_C9___  Percent Area Corroded
Hole Subgrid — V. Deep Pit Subgrid ________ Deep Pit Subgrid ______

Many Shallow Pits?

. Pattern? General Corrosion? -

Comments Cir weld 2-8

Grid ID C8 __  Percent Area Corroded Subgrid of Large Dent

Hole Subgrid ——— V. Deep Pit Subgrid ———.  Deep Pit Subgrid —______

Many Shallow Pits? Pattern? General Corrosion? —____

Comments Nane

Grid ID .CZ___  Percent Area Corroded Subgrid of Large Dent —______

Hole Subgrid V. Deep Pit Subgrid —_______ Deep Pit Subgrid —_—

Many Shallow Pits? Pattern? General Corrosion? —_____

Comments Cic weld 3-9: 1IT carr in 2

Grid ID _C&__  Percent Area Corroded .. Subgrid of Large Dent

Hole Subgrid - V. Deep Pit Subgrid Deep Pit Subgrid —_____
'Many Shallow Pits? Pattern? ___ General Corrosion? —____

Comments Circ weld 2.8




Tank No. Tank Location:
25 New Century Air Center

Date: 9/12/96 | Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External __Internal : Abrasive Blasted (Y/N) _Yes __ Page 6
GridID _CS___ Percent Area Corroded —__ Subgrid of Large Dent

Hole Subgrid

V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? Pattern? General Corrosion?

Comments None _

Grid ID_C4 _  Percent Area Corroded ————  Subgrid of Large Dent
Hole Subgrid v

V. Deep Pit Subgrid Deep Pit Subgrid _______

Many Shallow Pits?

Pattern? General Corrosion?
Comments Cir weld 3:9: hor weld 4&5
GridlID_C3_ Percent Area Corroded

Subgrid of Large Dcﬁt

“Hole Subgrid V. Deep Pit Subgrid

Deep Pit Subgrid

Many Shallow Pits? ——— Pattern? General Corrosion?

Comments =Q: drj i -

P ——

GridID_C2____ Percent Area Corroded

R —

Subgrid of Large Dent4, 2 _

Hole Subgrid V. Deep Pit Subgrid Deep-Pit Subgrid —_______
Many Shallow Pits? Patiem? General Corrosion? —_—
Comments Cir-weld 3.9 _

- Grid ID _C!_ Percent Area Corroded Subgrid of Large Dent 6,89
Hole Subgrid V. Deep-Pit Subgrid . Deep.Pi_t Subgrid
Many ‘Shailow Pits? ___ Pattern? : General Corrosion?

Comments Nane




Tank No. Tank Location:
25 New Century Air Center

TANK VISUAL INSPECTION FORM

Date: 9/12/96 Data entered by: JH & MR

Internal/External —Iatemal Abrasive Blasted (Y/N) Yes_____ ngg:?‘
Subgrid of Large Dent L4 S8
Hole Subgrid — . V. Deep Pit Subgrid ———___ Deep Pit Subgrid ______
Many Shallow Pits? Pattern? General Cor: -ion? Al ____
Comments Evaluation is interferred with hy surf corr _post sandhlasting
Grid ID_D2___ Percent Area Corroded Subgrid of Large Dent
Hole Subgrid —_____ V. Deep Pit Subgrid Deep Pit Subgrid 2¢(0.07) __
Pattern? . General Corrosion? 25% ___

Grid ID DL __  Percent Area Corroded

Many Shallow Pits?

Comments Cir weld 3-9- weld lugs in 9

Grid ID_D3 ___  Percent Area Corroded Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? 2.8 9 _ Pattern? “General Corrosion? 50%____
Comments Weld lug in 4 (stray fram welding rad)

Grid ID . D4 Percent Area Corroded
Hole Subgrid . v, Deep Pit Subgnd ~———  Deep-Pit Subgrid —_____

Subgrid of Large Dent

Many Shallow ths" 3,2:9. Pattern? General Corrosion? S0%.__

Comments Cucld_"a_‘l,.hnr_mdu.,.wdd_mgun_xm

Grid ID _.DS___.  Percent Area Corroded-
Hole Subgrid V. Deep PitSubgrid —_ Deep Pit Subgrid
Many Shallow Pits? 4,2-9__ Pattern? _ General Corrosion? 40%

Comments Hor.weld 1-3; weld rod splatter in §

Subgrid of Large Dent




Tank No. Tank Location:
25 New Century Air Center

Date: 9/12/96 ‘ Daia entered by: JH & MR

= (e

TANK VISUAL INSPECTION FORM

Internal/External __Internal Abrasive Blasted (Y/N) _Yes Page 8

Grid ID D& Percent Area Corroded Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid _______

Many Shallow Pits?

Pattern? General Corrosion? -9 __

Comments Cirweld 1.7, hor weld 1 7 R; wald lugs 788

GridID _D7. _ Percent Area Corroded ______ Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? Pattern? General Corrosion? 50%____ -

Comments Huﬂm—mdmmmmgn_hﬂmﬂd A, weld in §

Grid ID D& ___  Percent Area Corroded Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shaliow Pits? 5.6.8.9 Pattern? Ccneml Corrosion? S0%
Comments Har weld 4.6

GridID D9 Percent Area Corroded Subgrid of Large Dent

-Holc Subgrid V. Deep Pit Subgrid Deep Pit Subgnd 8.9.(0.09.)_.
Many Shallow ths? 29 ___ Pattern? ‘ General Corrosion? 0%

Comments Clmm—hm.mddi_s._wddmg_mmpld rod in S

Grid ID _DI0 =  Percent Area Corroded . Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid %010) . Deep Pit Subgrid 20.06)
Many 'Shallow Pits? 2.8 _ Pattern? . General Corrosion? 4-9(60%)
Comments . c1..

rom end cap, L, Dpit3/8da, 117



Tank No, . Tank Location: .
25 New Century Air Center

Date: 9/12/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External __Internal Abrasive Blasted (Y/N) XYes Pigfc i

Grid ID .EL0 . Percent Area Corroded Subgrid of Large Dent

Hole Subgrid — V. Deep Pit Subgrid S(0.1) Deep Pit Subgrid 3(0.095)
Many Shallow Pits? Pattern? General Corrosion? 0%
Comments Partian of 3 hlacked hy suction pipe: also D pit in 4(0 08): Ses hottom:

Grid ID _EQ_ Percent Area Corroded —_____ Subgrid of Large Dent
Hole Subgrid — . V. Deep Pit Subgrid —_____ - Deep Pit Subgrid 5(0.07)
Many Shallow Pits? S_ Pattern? General Corrosion? 0% ___

Comments Cirweld 1.7

Grid ID_E8 __  Percent Area Corroded Subgrid of Large Dent
Hole Subgrid —____ V. Deep Pit Subgrid Deep Pit Subgrid S(0.06)
Many Shallow Pits? 2.5__ Pattern? General Corrosion? 30%
Comments Nane

Subgrid of Large Dent 2&3_____

Grid ID .EZ__  Percent Area Corroded

Hole Subgrid V. Deep Pit Subgrid Deep-Pit Subgrid —

'Many Shallow Pits? 2,3__ Pattern? General Corrosion? 1-6____
CommentsC-ll'_wdd.LQ,.\deug ' |
GridID_E&___  Percent Area Corroded w———— Subgridof LargeDent 127
V. Deep Pit Subgrid ——— . Deep Pit Subgrid _
_ Pattern?. General Corrosion? L-3(30%)

Hole Subgrid
Many Shallow Pits?

Comments Cirweld 1-7; hor weld in 7
ET0 (con't): V D pit 178" wide x 173" Tong, 11" from EC I7 172" from CL; 2 D pits /16" dia,

5 172" from EC, 15" from CL; also D pit in 5 (0.07)




Tank No. Tank Location:
- 25 New Century Air Center

Date: 9/12/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External —Internal Abrasive Blasted (Y/N) _Yeas PEE& Q0
Grid ID _ES___  Percent Area Corroded Subgrid of Large Dent6
Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid S(0.07) __
Many Shallow Pits? S ___ Pattern? General Corrosion? 30%.

Comments Hor weld 7-8: weld rod splatter in S

Subgrid of Large Dent
Deep Pit Subgrid 2(0.05)
Many Shallow Pits? 1.2 4 S Pattern? General Corrosion? 0% ___
Comments Cir weld 3-9- har weld in 9 |

Grid‘ ID _E4 ___ Percent Area Corroded

Hole Subgrid V. Deep Pit Subgrid

Grid ID _E3___ Percent Area Corroded

Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid 2:4(0.08)
Many Shallow Pits? All ___ Pattern? General Corrosion? 30%
Comments ‘ .

Grid ID _L Percent Area Corroded Subgrid of Large Dent

" Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid 2(0.06)
Many Shallow Pits? 12___ Pattern? — General Corrosion? 25%—.
Comments Cir weld 6-9

Grid ID_EL___  Percent Area Corroded o____ Subgrid of Large Dent
Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid 2(0.00)
Many Shallow Pits? 1:3,5._ Pattern? General Corrosion? S0%

Comments D..pns.nu::lappmﬁ




Tank No. . Tank Location:
25 New Century Air Center
Date: 9/12/96 " Data entered by: JH & MR *=1
TANK VISUAL INSPECTION FORM

Internal/External __Internal Abrasive Blasted (Y/N) _Yes l’jgi.U‘
GridID _E1___ Pe.rccnt Area Corroded Subgrid of Large Dent 4,28
Hole Subgrid — V. Deep Pit Subgrid ——______  Deep Pit Subgrid —______
Many Shallow Pits? Pattern? General Corrosion? $%__

Comments Dent & tear in 7

GridID _E2__  Percent Area Corroded Subgrid of Large Dent

Hole Subgrid — V. Deep Pit Subgrid 'Deep Pit Subgrid —_______

Pattern? General Corrosion?

Many Shallow Pits?
Comments Cir weld 3-9.

Grid ID _E3__  Percent Area Corroded
V. Deep Pit Subgﬁd

Subgrid of Large Dent

Hole Subgrid ~Deep Pit Subgrid
Many Shallow Pits? Pattern? General Corrosion?
Comments None

Grid ID _E4d___  Percent Area Corroded Subgrid of Large Dent

Hole. Subgrid V. Deep Pit Subgrid Deep Pit Subgrid
Many Shallow Pits? — Pattern? : General Corrosion?
Comments Cir weld 3-Q

Subgrid of Large Dent 69
Deep Pit Subgrid

Grid ID _ES___ Percent Area Corroded
' V. Deep Pit Subgrid
Pattern? General Corrosion?

Hole Subgrid
Many Shallow Pits?
Comments None_




Tank No. Tank Location:
25 New Century Air Center
Date: 9/12/96 Data entered by: JH & MR
:w o

v TANK VISUAL INSPECTION FORM
Internal/External __Internal Abrasive Blasted (Y/N) Yes _ P’jgc S22

Subgrid of Large Dent Yes
~Deep Pit Subgrid '

Grid ID _L Percent Area Corroded
Hole Subgrid

V. Deep Pit Subgrid

Many Shallow Pits? —__ Pattern? — General Corrosion?

Comments Major dent: cir weld 1-7; weld lug 7&8
Grid ID_EZ __  Percent Area Corroded
Hole Subgrid —___ V. Deep Pit Subgrid’

Subgrid of Large DentZ________
Deep Pit Subgrid —_______

Max{y Shallow Pits? — Pattern? General Corrosion?
Comments None _ .
Grid ID _E8 ___  Percent Area Corroded ‘ Subgrid of Large Dent

Hole Subgrid

V. Deep Pit Subgrid — . Deep Pit Subgrid
Many Shallow Pits?

Pattern? General Corrosion?

Comments Nane

Grid ID _EQ ___  Percent Area Corroded

Subgrid of Large Dent

'Hole Subgrid V. Deep Pit Subgrid — . Deep Pit Subgrid
Many Shallow Pits? . Pattern? General Corrosion?
Comments Cir weld 2.8

Grid D ~El0__ Percent Area Corroded _ . Subgrid of Large Dent
Hole Subgrid —_ V. Deep.Pit Subgrid —_ Deep Pit Subgrid

Many Shallow Pits? Pattern? ' _ General Corrosion?

Comments Nane_




Tank No. Tank Location:
25 New Century Air Center
Date: 9/12/96 i Data entered by: JH & MR

TANK VISUAL INSPECTION FORM
Internal/External —Internal Abrasive Blasted (Y/N) Yes _ Page 13

GridID G100 Percent Area Corroded Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid —_____

Many Shallow Pits? Pattern? General Corrosion?

Comments None,
Grid ID .GQ __  Percent Area Corroded —______ Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid —______

Many Shallow Pits? Pattern? General Corrosion?

Comments Cir weld 2-8: hor weld in 7

Grid ID _.GR _  Percent Area Corroded Sﬁbgrid of Large Dent 4&27
Hole Subgrid | V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? Pattern? General Corrosion?
Comments Har weld 7.9

Grid ID .GZ __  Percent Area Corroded Subgrid of.uu'ge Dent Genaral
Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many. Shallow Pits? Pattern? General Corrosion? _
Comments Cir weld 3:0: hor weld 9: UT corr in §._ ' |

Grid ID .G&_.  Percent Area Corroded Subgrid of Large Dent Heavy
Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid e
Many Shallow Pits? 2____ Pattern? ' General Corrosion?

Comments Cirweld 1.7 IT corr in 6: pits in poor weld head




Tank No.

_ Tank Location:
25 New Century Air Center

Date: 9/12/96 Data entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External _Internal Abrasive Blasted (Y/N) _Yes Page 14 ___
Grid ID GS__ Percent Area Corroded Subgrid of Large Dent Genenlly
Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? L___ Pattern? ‘ General Corrosion? —____
.Comments »

Grid ID G4 Percent Area Corroded 1 _____ Subgrid of Large Dent £&9

Hole Subgrid —_______ v, Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? 3____ Pattern? General Corrosion?

Comments mﬂelﬁj LIT corr in §

Grid ID _.G3 Pcr_cent Area Corroded Subgrid of Large Dent

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? —_____ Pattern? ' General Corrosion?
Comments T carr in 425

Grid ID G2 Percent Area Corroded _ Subgrid of Large Dent -

Hole Subgrid — V. Deep Pit Subgrid —___ Deep Pit Subgrid
Many Shallow Pits? Pattern? ‘ . General Corrosion? ‘

Comments LIT core in & 5.6 7: cir weld 1.9
Grid ID _G1___ Percent Area Corroded’ . Subgrid of Laxge Dent1,2427
Hole Subgrid V. Deep Pit §ubgrid '

Deep Pit Subgrid

Many Shallow Pits?

— Pattern? — - — General Corrosion? e

‘Comments UT corrin 360




Tank No. Tank Location:
© 25 New Century Air Center

Date: 9/12/96 Data entered by: JH & MR

- TANK VISUAL INSPECTION FORM

Internal/External —Internal Abrasive Blasted (Y/N) _Yes __ Page 15 ____

Grid ID _HL___  Percent Area Corroded Subgrid of Large Dent

Hole Subgrid — V. Deep Pit Subgrid Deep Pit Subgrid

Many Shallow Pits? 8,9 __ Pattern? General Corrosion? —

Comments MWMJMU_HQ_QMM

Grid [D_H2 __ Percent Area Corroded 1S(ullage) Subgrid of Large Dent
Hole Subgrid — V. Deep Pit Subgrid-

Deep Pit Subgrid -

Many Shallow Pits? 2-Q__ Pattern? General Corrosion? ______*
Comments Har weld 4-6: cir weld patch 7&8: weld hurn pit (0 1)in 9

Grid ID ~H3i__  Percent Area Corroded 25 Subgrid of Large Dent 1_9\
V. Deep Pit Subgrid

Hole Subgrid Deep Pit Subgrid —_____

Many Shallow Pits? 4,5.2-9 Pattern? longitudinal General Corrosion? —____
Comments Ens.m.l-Q.m.mlE_gL

Grid ID —H4__  Percent Area Corroded <1 Subgrid of LargeDemtZ
Hole Subgrid ' : V.' Deep Pit Subgrid . ' Deep.Pit Subgrid

Many Shallow Pits? Se— Pattern? General Corrosion? —___
Comments Clr_wcld.ﬁﬁ_hnm.hnhun 8 :

Grid ID _.HS__ peicem Area Corroded 20 Subgrid of Large Dent89 '
V. Deep Pit Subgrid

- ~ep Pit Subgrid

Hole Subgrid
Many Shallow Pits? 5,2-9__ Pattern? ‘General Corrosion? :

Comments Manmy.mnnm_m_(!._pm.m.uuage




Tank No. Tank Location:
25 New Century Air Center .

: D :
Date: 9/12/96 ata entered by: JH & MR

TANK VISUAL INSPECTION FORM

Internal/External — Internal Abrasive Blasted (Y/N) _Yes Page _16

Grid ID _HE __  Percent Area Corroded 30¢ullage) Subgrid of Large Dent Largely

Hole Subgrid V. Deep Pit Subgrid Deep Pit Subgrid ________
Many Shallow Pits? AlL_ Pattern? i General Corrosion?
Comments

Grid ID_H7 __  Percent Area Corroded 30 Subgrid of Large Dent &
Hole Subgrid V. Deep Pit Subgrid

Deep Pit Subgrid

Many Shallow Pits? Al Pattern? ‘ General Corrosion?

Comments Part of carrasion s in nilage area: cir weld 3.9
GridID _HR .  Percent Area Corroded
Hole Subgrid

——————

Subgrid of Large Dent —______

‘ V. Deep Pit Subgrid —  Deep Pit Subgrid —_____
Many Shallow Pits? ______ Pattern? "General Corrosion? —______

Comments None _

GridID _HQ ___ Percent Area Corroded
Hole Subgrid

Subgrid of Large Dent

V. Deep Pit Subgrid

Deep Pit Subgrid
Many Shallow Pits? Pattern? General Corrosion?

Comments Cir weld 2-8; har weld 2.3; riser hole in 9: yllage cormeion

Grid ID _HI10 . Percent Area Corroded - Subgrid of Large Dent 2 ____

Hole Subgrid V. Deep-Pit Subgrid Deep Pit Subgrid
Many Shallow Pits? Pattern? ‘General Corrosion? —

Comments ?"—ns&m.&.l"_m.r_\udd_m_g_




