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Minnesota Pollution Control Agency

May 6, 1993

Mr. Gerdd Phillips

Office of Underground Storage Tanks
U.S. Environmental Protection Agency
Region V (HRU-8)J)

77 West Jackson Boulevard

Chicago, lllinois 60604-3590

Dear Mr. Phillips:
RE: New PP4 test Station for Testing cathodic Protection on Steel Tanks and Piping

At issueis Federa Rule 40 CFR 280.31(b), Qualifications for Corrosion personnel, which states
that a qualified corrosion protection tester who can demonstrate education and experience in the
measurement of cathodic protection of buried or submerged piping and metal tanks must be used
to test the cathodic protection on buried metal tanks and piping.

Effective February 4, 1993, the Steel Tank Institute (STI) requires that all sti-P3 tank systems be
equipped with the new PP4 test station which has a permanently installed reference cell buried
beneath the tank and a permanently mounted test station.

The PP4 test station was developed for STI by William P. Carlson and James B. Bushman of
Corrpro Companies, Inc., Medina, Ohio. Of relevance here is Environmenta Protection Agency's
(EPA) earlier determination that a corrosion expert need not be used to design or install afield-
designed corrosion protection~system for piping if the applicable part of the guidance document
PEI RP-100 is followed because the document was written by a corrosion expert. (Refer to
enclosure entitled, “ Questions and Answers’).

A logical corollary to this EPA ruling would be a determination that owners/operators of steel
underground storage tank (UST) systems be required to monitor the cathodic protection on these
systemsif they are equipped with a PP4 system because it was designed by corrosion experts.

An optional testing device for the PP4 test system is available which allows the tank owner to test
his own tank and piping for cathodic protection. Detailed instructions are included with the testing
device which is a simple voltmeter which gives a qualitative pass-fail response.

Since the test is simple to perform, it is the position of the Minnesota Pollution Control Agency
(MPCA) that the Federal Rule should be interpreted to alow the owner/operator or his designee
to test the tank and piping for cathodic protection.



For purposes of comparison, | wish to point out that most release detection monitoring is done by
the owner/operator without the requirement that they retain the services of an expert to do this
for them. The MPCA believes that the Federal UST ruleis set up as a self-monitoring program
and in keeping with this, owners/operators should be allowed to do their own corrosion
protection monitoring if their UST systems are equipped with PP4 test stations.

Since STI requires that all STI-P3 tank systems manufactured since February 4, 1993, be
equipped with the permanent PP4 test system and since it is being promoted as a test-it-yoursel f
system, an expedited ruling on this matter would be greatly appreciated.

Sincerely,
19

Beth G.. Lockwood, Supervisor
Compliance and Assistance Unit
Tanks and Spill Section
Hazardous Waste Division

BGL: vb

cC: First Lieutenant Arthur R. Nash, Jr., Region V - Michigan
Ms. Deloras Sigja, EPA Region V
Mr. James McCadlin, Region V - Illinois
Mr. John Gunter, Region V - Indiana
Mr. Mike Williams, Region V - Ohio
Mr. William J. Morrissey, Region V - Wisconsin



3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Y2 ¢ WASHINGTON, D.C. 20460
S
L PRO‘WS;\
October 27, 1993
OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE
MEMORANDUM

SUBJECT: STI PP4 Test Station for Cathodic Protection Monitoring

FROM: David Ziegele, Director /¢/
Office of Underground Storage Tanks

TO: Gerry Phillips, Chief
Region 5 Office of Underground Storage Tanks

InaMay 6, 1993, letter to you (copy attached), Beth Lockwood of the Minnesota
Pollution Control Agency (MPCA) asked that an interpretation be given for a corrosion control
testing device that is permanently installed during placement of a STI-p3 tank. Her question,
paraphrased, asks.

“Can an owner/operator test his own cathodic protection system using the Steel Tank
Institute's "PP4" cathodic protection testing apparatus?’

The answer is yes, an owner/operator can test his cathodic protection system using the
"PP4" tank testing apparatus. The following discussion explains why.

The Steel Tank Institute's STI-P3 tank is a tank system that includes a cathodic protection
system that was pre-engineered and designed by a corrosion expert. The installation of the
corrosion protection aspects of this tank system do not require further cathodic protection design
considerations because the cathodic protection system was designed and packaged by a corrosion
expert. Installation of the tank system must be performed by qualified installation personnel.

Similarly, the "PP4" test system and test measurement device were designed and
developed by corrosion experts to provide the owner/operator with a means to check and verify
that the cathodic protection system is operating properly. The use of the “PP4" system meets the
requirements given in 8 280.31[b] All UST systems with cathodic protection systems must be
inspected for proper operation by a qualified cathodic protection tester in accordance with the
following requirements.... The simplicity and ease of use of this device allow test measurements
to be taken easily and readily interpreted by the owner/operator without extensive knowledge
about the dynamics of corrosion or corrosion protection.



The owner/operator till will have to meet the requirements given in § 280.31 Operation
and Maintenance or Corrosion Protection, particularly related to the test frequency and record
keeping requirements. Also the owner/operator must be able to demonstrate to an inspector the
operation of the PP4 system.

| hope this interpretation answers MPCA's question. Please contact Randy Nelson (703-
308-8565) or David Wiley (703-308-8877) if you have any questions or need additional
information.

Attachment

cC: UST/LUST Regional Program Managers
UST/LUST Regional Branch Chiefs
UST/LUST Regional Attorneys
Dawn Messier, OGC
Milton Robinson, OE
OUST Management Team



3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Y2 ¢ WASHINGTON, D.C. 20460
O

JUN 8 1994

OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE

M. John D. Barnes

Manager, Government and Public Affairs
Steel Tank Institute

570 Gakwood Road

Lake Zurich, IL 60047

Dear M. Barnes:

In late April 1994, the Steel Tank Institute (STlI) notified
the Environmental Protection Agency (EPA) of its desire to
withdraw its request for EPA to relax the nmandated frequency for
nmonitoring the cathodic protection of federally regul ated sti-P3®
under ground storage tanks (USTs). By return letter the Agency
honored STI's request. The purpose of this letter is to respond
to your letter of May 12, 1994 to Adm ni strator Browner (copy
encl osed) by which STl notified EPA of its desire to continue to
seek rel axation of the federal requirenment for nonitoring
cathodi c protection systens on sti-P3® USTs. This letter al so
provides information on the Federal Register Notice of Data
Avail ability, which solicited public conments on this issue and
on the Tillinghast study. Enclosed are copies of the Feder a
Regi ster notice and EPA s Comrent - Response docunent .

Your May 12th letter states "The Notice of Data Availability
(NDA) process was suggested to STl by the EPA Ofice of
Under ground Storage Tanks (QUST) as a way to acconplish the
amendnent of the nonitoring nandate...." This statenent is
msleading. In response to STlI's request for relaxation of the
nmoni toring requirement, EPA voluntarily chose to publish a NDA as
a mechani smto obtain public comrent and a broader perspective on
the technical issue under consideration, and as one of several
sources of information to be used in the Agency's deliberative
process. At no time was there a presunption that publishing the
NDA woul d mean that the Agency intended to rel ax the requirenent
or that it was a necessary precondition to naki ng such a change
shoul d the Agency decide to do so.



VW have carefully reviewed STI's argunents, the Tillinghast
study and all other information submtted to the docket as of the
end of January, 1994. The Agency has decided not to take any
action at this tinme to relax the frequency requirenent for
cathodic protection nonitoring of sti-P3® tanks.

BACKGROUND

In 1992, STI and its nmenbers requested that EPA rel ax the
frequency requirenent for ongoi ng cathodic protection nonitoring
of certain regulated USTs. This requirenent, found at 40 CFR
280.31(b) (1), requires that "all cathodic protection systens nust
be tested within 6 nonths of installation and at | east every 3
years thereafter or according to another reasonable tine frame
establ i shed by the inplenmenting agency...." STl requested that
EPA, as an inpl enenting agency, alter the required frequency for
sti-P3® tanks to be at the time of installation and subsequently
only after any disturbance of the excavation into which the tank
had been placed. EPA indicated that it did not have data
sufficient to support relaxing the requirenent at that tine.

STl then contracted with Tillinghast, a Towers Perrin
Conpany, to performa study of the issue and provide a report of
t he findings. EPA, after informng STI of its intentions to do
so, nmade the report, titled "Evaluation O The Potential For
External Corrosion And Review O Cathodic Protection Mnitoring
Associ ated Wth sti-P3® Underground Storage Tanks," available to
the public. A though not required to, on Cctober 25, 1993, EPA
published a Notice of Data Availability in the Federal Reqi ster

and requested public comments on the report. The comrent
summari es and EPA s responses provided in the encl osed docunent.

D SQUSS| ON

STI and its menbers asserted that the required frequency for
cathodic protection nonitoring of sti-P3® tanks should be rel axed
for the foll owi ng reasons:

o] sti-P3® s excel | ent perfornmance record,;

o] Cat hodi c protection nonitoring duplicates the effort of the
required nonthly | eak detection checks;

o] Regul atory inequity between existing steel tanks without

corrosion protection, which are not subject to the
requi renent, and sti-P3® t anks;

0] Periodi c deflection nonitoring for fiberglass-reinforced
plastic (FRP) tanks is not required;
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o] Tendency for the nonitoring requirenment to affect UST
buyers' choi ces;

o] I ndustry's high cost of conpliance; and

o] Lack of regulatory enforcenment efforts directed at cathodic
protection and its nonitoring.

EPA s responses are summari zed bel ow For additional
di scussion, see the encl osed Comrent - Response docunent .

sti-P3® s performance record

The information provided to EPA from STI and ot her sources
shows that, to date, sti-P3® tanks appear to have a very good
record of not failing due to external corrosion. However, there
are several reasons why the data presented by STl are not
conpel | i ng enough to warrant rel axation of the nonitoring
requirenent at this tine. The first is the youth of the
installed sti-P3® tanks relative to their expected service life.
No sti-P3® tank has been in the ground for a period of tine equal
to the current 30-year warranty period. The vast najority of the
nore than 200,000 sti-P3® tanks installed are I ess than nine
years old. Though the Tillinghast report provided sone
information on ol der tanks (registered 1970-75), the information
inthe report is largely fromthe nore common younger tanks.
| ndeed, conpelling data may not exist at this time, due to the
relative youth of the sti-P3® popul ation. Secondly, and
inmportantly, cathodic protection nonitoring data show that eight
percent or nore of tanks tested cannot be shown with certainty to
neet the industry standard for cathodic protection. This does
not nmean that these tanks are corroding, but it does nean that,
for whatever reason, there is not certainty that they are not.
Finally, as the Tillinghast report and many commenters poi nted
out, problens with sti-P3® tanks due to external corrosion have
been docunent ed.

Cat hodi ¢ protection nonitoring and the required nonthly | eak
det ecti on checks

The cathodic protection nonitoring requirenent, while it
shares sonme simlarities with the | eak detection nonitoring
requi renents, serves a fundanentally different purpose, and
therefore does not duplicate the | eak detection effort. Cathodic
protection systens and the requirenents for nonitoring themare
designed to reduce the |ikelihood that any rel ease froman UST
wll occur and is, therefore, a nethod of pollution prevention.
Leak detection nonitoring hel ps reduce the chances that a | eak



w ||l becone significant, but in general is not designed to reduce
the likelihood of a | eak.

Requl atory requirenents for existing steel tanks w thout
corrosion protection and for cathodically protected USTs

Wile it is true that the UST regul ations do not require
nmonitoring of existing steel tanks w thout corrosion protection
("bare steel tanks") and that they can continue in service until
1998, this does not warrant relaxation of the requirenents for
cathodically protected steel tanks. EPA still believes, as it
did when the final technical rule was promul gated in 1988, that
even though bare steel tanks pose a significant environnental
threat, a conpliance period of | ess than 10 years for replacing
or upgradi ng these tanks was not feasible due to the |arge
uni verse of unprotected tanks. The sane considerations did not,
and still do not, apply to cathodically protected tanks. No one
contends that there are not enough testers available to neet the
requi red frequency, and as discussed below, once a tank is
cathodically protected, conplying with the nonitoring
requi renents does not pose an undue burden on the regul ated
comunity. Meanwhile, it is inportant for cathodically protected
tanks to be nonitored, to ensure that they are indeed protected,
and to ensure that they do not add to the threat already posed by
exi sting bare steel tanks. EPA also would like to note that any
apparent inequity caused by the nonitoring requirenent is
di m ni shed by the fact that bare steel tanks nust be repl aced,
upgraded, or closed by 1998, at significant expense to the owner
or operator, while sti-P3® tanks (with spill and overfil
equi pnent) need not be.

Defl ection monitoring for fibergl ass-reinforced plastic (FRP)
t anks

Wile it is true that FRP tanks are not subject to ongoing
tank wal | deflection nonitoring to ensure protection agai nst
structural failure, the Agency believes that this is not a valid
reason to elimnate or reduce the cathodic protection nonitoring
requi renent for sti-P3® tanks. Tank wall deflection in FRP tanks
is a fundanmental Iy different physical phenonenon from external
corrosion of steel tanks. Because each tank technology is
different, EPA inposed technical standards which require testing
nmet hods and frequenci es specific to the technol ogy used.
Ther ef ore, such conparisons are not persuasive.



The nonitoring requirenent and UST buyers' choices

I n response to concerns that the cathodic protection
nmonitoring requirement affects buyers' choices, this influence
may occur, but EPA believes it is only one of several factors
that have led to changes in the narket shares for various tank
t echnol ogi es over the past few years. EPA believes that all the
technol ogies allowed in the final technical rule (40 CFR 280. 20),
when operated in accordance with EPA regul ations, are protective
of human health and the environment. As for cathodically
protected steel tanks, STl's proposal inplicitly recognizes
(i.e., by supporting nonitoring when conditions suggest that the
system may be conprom sed), that the sti-P3® tank is fully
protective only if the cathodic protection systemis operating
properly. For the reasons set out inthis letter and the
Coment - Response docunent, EPA believes that nonitoring every
three years is a reasonabl e, and not particularly burdensone, way
to ensure that the systemis fully protective. In addition
nonitoring can be viewed as a benefit to potential custoners,
because it ensures that an owner's equipnent is performng as it
shoul d.

| ndustry's cost of conpliance

As stated in the preanble to the final UST technical rules,
EPA recogni zes that the UST community in large part is conposed
of snmall businesses with limted resources and that, wherever
possi ble, EPA s rules should accommodate this fact. See 53 Fed.
Reg. 37084 (Sept. 23, 1988). The Agency believes that the
present nonitoring requirenment does not contravene this operating
principle, because the information before EPA denonstrates that
cathodic protection nonitoring is easy to performand i nexpensive
relative to other costs of operating USTs, and especially
relative to costs of pollution renediation. Regarding ease of
use, problens commonly reported with nonitoring often can be
rectified by relatively sinple neans. Regarding costs, the
i nformation EPA recei ved shows that cathodic protection
nonitoring costs generally range from$95 up to a few hundred
dollars for a typical location with three tanks. This cost,
incurred every three years, is insignificant relative to many
ot her expenses involved in installing and operating USTs. In
addition, nonitoring is very inexpensive in terns of both time
and noney relative to the costs of cleaning up a | eak. EPA
believes that the effort and costs of nonitoring are reasonabl e,
do not pose an unnecessary burden, and nay save owners and
operators fromsignificant expenses in the |ong run.
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Requl atory enforcenent efforts directed at cathodic protection

and its nonitoring

Enforcenent priorities for UST systens may differ state by
state. However, the extent of current enforcenent activity does
not determne the need for cathodic protection nmonitoring. 1In
many states, enforcenent of the |eak detection requirenents has
priority over the cathodic protection nonitoring requirenents,
partly because of the earlier deadlines for all tanks to be in
conpliance with the | eak detection requirenents. However, wth
t he upcom ng 1998 conpl i ance deadline for corrosion protection of
all regulated USTs, the enphasis likely will shift to include
nore vi gorous enforcenent of the cathodic protection nonitoring
requi renents. EPA believes that cathodic protection nonitoring
is an inportant conponent of pollution prevention for USTs.

OONCLUSI ON

In addition to the fact that the Agency is unpersuaded by
STI's argunents addressed above, it is inportant to note that STI
seeks a relaxation of the nonitoring frequency despite the fact
that the Tillinghast report was not able to cone to any
concl usion regarding an appropriate frequency. STl's position
that post-installation nonitoring should be limted to instances
of disturbance of the excavation, wthout supporting data and/or
anal yses, is unpersuasive. This is because site conditions which
can affect the performance of the anodes can occur or change
wi thout the owner or operator's know edge (e.g., stray currents
that may overpower anodes). Therefore, absent data that woul d
alleviate this concern, the Agency cannot say that STI's proposed
frequency woul d be, as EPA determned in promnul gating the current
3-year nonitoring frequency, "sufficient to detect any damage or
failure of the systemand to take renmedial action intine to
prevent structural failures due to corrosion" (see, 53 FR 37137).

Furthernore, EPA' s decision not to relax the cathodic
protection nonitoring requirenent also is strongly supported by
the fact that several national standards, fromboth industry and
governnent, place stricter requirenents on cathodic protection
nmonitoring than do EPA's UST regul ations. Pl ease see the
encl osed tabl e conparing several national standards' cathodic
protection nonitoring requirenents.

In short, EPA believes that the information before it is not
conpel I ing enough to warrant rel axation of the cathodic
protection nonitoring requirenment at this tine. EPA continues to
bel i eve that steel tanks, protected fromcorrosion according to
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both i ndustry standards and Agency regul ations, remain protective
of human health and the environnent. The fact that cathodic
protection nonitoring of sti-P3® tanks is possible and required
means that owners and operators are likely to make sure that the
environnent - and their investnent - renai ns protected.

A copy of this letter and of EPA s Comment - Response docunent
will be sent to all those who have expressed interest in this
i ssue, including those who submtted witten coments.

Sincerely yours,

David W Ziegele, Drector
G fice of Underground Storage Tanks

Encl osur es:
1. May 12, 1994 letter fromJohn Barnes, STI
2. Federal Register Notice of Data Availability
3. EPA Comment - Response docunent
4. Table of Standards for Cathodic Protection Mnitoring

cc: State UST Program Managers (w thout Encl. 3)
UST/ LUST Regi onal Program Managers
UST/ LUST Regi onal Branch Chiefs (wthout Encl. 2 and 3)
Dawn Messier, OC
Susan O Keefe, CECA/ RCRA
QUST Managenent Team (wi t hout encl osures)

STI Repl 6. W61



ENVIRONMENTAL PROTECTION AGENCY

40 CFR Part 280

Evaluation of the Potential for External Corrosion and Review of Cathodic Protection

Monitoring Associated with sti-P3 Underground Storage Tanks: Notice of Data Availability

AGENCY: Environmenta Protection Agency.

ACTION: Notice of Data Availability.

SUMMARY : The Environmental Protection Agency (EPA) istoday publishing a notice of data
availability regarding a report completed by Tillinghast, a Towers Perrin Company, on behalf of
the Steel Tank Institute (ST1). The Tillinghast report examines the potential for external
corrosion of sti-P3 underground storage tanks (USTs) as well as owners and operators corrosion
monitoring practices for USTs. The Agency's current regulations for corrosion monitoring
require periodic post-installation monitoring of cathodically protected steel underground storage
tanks. The Steel Tank Institute approached EPA in 1992, requesting it alter the mandated
monitoring frequency for cathodic protection monitoring of steel USTs, and specifically, USTs

manufactured by STI members under the "sti-P3" specification. EPA responded by agreeing to



consider data supplied by an independent, third-party examination of STI'sinitial findings, as part
of an overall data collection process. This notice summarizes the methodology, findings, and
conclusions of the study. EPA encourages public review and comment on the Tillinghast report,
asit may be used in arriving at afinal determination regarding STI's request for EPA to modify

the current requirements for cathodic protection monitoring for steel underground storage tanks.

DATES: Written comments on this notice must be submitted on or before [insert date 60

days after publication in the Federal Reqgister].

ADDRESSES: Written comments on today's supplemental notice should be addressed to
the docket clerk at the following address. U.S. Environmental Protection Agency, RCRA Docket
(0S-305), 401 M Street, SW., Washington, DC 20460. One original and two copies of
comments should be sent and identified by regulatory docket reference number XX-XXXXX. The
docket is open from 9:00 am. to 4.00 p.m., Monday through Friday, excluding Federal holidays.
Docket materials may be reviewed by appointment by calling (202) 260-9327. Copies of docket
materials may be made at no cost, with a maximum of 100 pages of material from any one
regulatory docket. Additional copies are $0.15 per page. For acopy of the Tillinghast report,

contact the EPA RCRA Docket.

FOR FURTHER INFORMATION CONTACT: For genera information about this
supplemental notice, contact the RCRA/Superfund/OUST Hotline, Office of Solid Waste and

Emergency Response, U.S. Environmental Protection Agency Washington, DC 20460, (800)



424-9346 (toll-free) or (703) 412-9810 (local). For the hearing impaired, the number is (800)

553-7672 (toll-free).

SUPPLEMENTARY INFORMATION:

Background

A. Technical Requirements for Underground Storage Tanks

Final regulations for Underground Storage Tanks (USTs) containing regulated substances
were promulgated by the Agency in September and October, 1988 and became effective in
December, 1988 and January, 1989. The regulations include technical requirements for new and
existing underground storage tanks and piping, financia responsibility requirements for UST
owners and operators, and state program approval requirements. In order to prevent releases,
EPA included in the technical requirements four important categories of preventative measures.
(1) tank design and installation, (2) release detection, (3) corrosion protection, and (4) spill and
overfill control. All UST systems installed after December 22, 1988 must meet Federal
requirements immediately. Owners of tank systemsinstalled on or before that date have until
December 22, 1998 to either upgrade their tanks with corrosion protection and spill and overfill
devices, replace them with new tank systems, or close them in accordance with the regulatory

requirements.



According to a study conducted for EPA in 1987, corrosion of tanks and piping was a
major cause of UST system releases. At that time, most installed USTs and piping were
constructed of "bare steel” -- steel without corrosion protection. When buried in the ground, steel
without corrosion protection can be destroyed by externa corrosion, resulting in leaks. One type
of corrosion protection is cathodic protection, which is a technique to prevent corrosion of a
surface by making that surface the cathode of an electrochemical cell. For UST systems, this can

be done by applying either galvanic anodes or impressed electric current.

The UST regulations include requirements for the operation and maintenance of corrosion
protection of steel UST systems. As part of these requirements, owners and operators of steel
UST systems equipped with cathodic protection must ensure that al cathodic protection systems
are tested within 6 months of installation and at least every 3 years thereafter, or according to
another reasonable time frame established by the implementing agency. See 40 CFR 280.31(b)(1).
The Preamble to the rule noted that, "After consultation with groups of industry experts during
the public comment period, EPA now agrees with the commenters who recommended that all
cathodic protection systems should be tested at the same frequency and the Agency is now
requiring in the final rule that all cathodic protection systems be tested within 6 months of
installation and at least every 3 years thereafter. These intervals are sufficient to detect any
damage or failure of the system and to take remedial action in time to prevent structural failures
due to corrosion. EPA understands that this time interval is consistent with sound practice asis
now recommended in the recently revised NACE [(National Association of Corrosion Engineers)]

code and by major tank manufacturers.” See 53 Fed. Reg. 37137.



B. Sedl Tank Institute Request and Study Report

The Steel Tank Ingtitute (STI) is a trade organization comprised of steel tank
manufacturers. STI members manufacture pre-engineered underground storage tanks built to the
"sti-P3" specification, for storage of liquids at atmospheric pressure. Tanks meeting the sti-P3
specification employ three types of corrosion protection: (1) dielectric coating, (2) electrica
isolation, and (3) cathodic protection through factory-installed anodes. M ore than 200,000 sti-P3
tanks have been fabricated and placed in use since 1969, the vast mgjority since 1985, and they

are commonly installed today.

Single-wall sti-P3 tanksin service for storage of Federally regulated substances are
covered by the cathodic protection monitoring requirements outlined above. Those tank owners
who installed sti-P3 tanks in Federally regulated service between late 1988 and February of 1993
were eligible to enroll in STI's "Watchdog" cathodic protection monitoring service. The
Watchdog service, performed through ST1, provides cathodic protection monitoring in
compliance with the EPA requirements. Since February of 1993, asmplified, user-friendly
cathodic protection monitoring test system with aburied reference cell isinstalled with new sti-P3
tanks subject to Federal UST regulations. Those sti-P3 systems installed prior to 1988 have been

operated without cathodic protection monitoring in most cases.

In the spring of 1992, ST requested that EPA alter the frequency of cathodic protection

monitoring from the current requirements, to monitoring within 6 months of installation and



subsequently only after any disturbance of the excavation (e.g., retrofit of Stage |1 vapor recovery
systems). Periodic monitoring would therefore not be required. STI provided data on the
performance of sti-P3 tanks and on potential costs for cathodic protection monitoring of sti-P3

tanks in support of its request.

STI and its members believe that the mandated frequency for cathodic protection
monitoring should be changed for the following reasons:

* The ti-P3 tank has a very good performance record;

* The much more frequent monthly leak detection checks required by the UST
regulations supersede the need for cathodic protection monitoring;

* There isinequity in that thousands of existing steel tanks without corrosion
protection, which are much more likely to fail before phase-out in 1998, are not subject to the
cathodic protection monitoring requirement;

* Periodic tank deflection monitoring for fiberglass-reinforced plastic (FRP) tanks
was not required in EPA's UST regulations due to the low incidence of failure in FRP tanks (less
than 0.5 percent), and sti-P3 tanks have similarly low failure rates;

* UST buyers consider cathodic protection monitoring and the associated
recordkeeping required with steel tanks to be an inconvenience, and this affects buyers choices
among UST technologies,

* Thereisahigh cost of compliance to industry; and

* Regulatory enforcement efforts are directed at clean-ups and leak detection, not

cathodic protection -- an indicator that monitoring cathodic protection is not an essential activity



towards protecting human health and the environment.

The Agency took no regulatory action in response to STI's request and the supporting
information. ST asked Tillinghast, an international risk management and actuarial consulting firm
with experience in underground storage issues, to conduct an independent, third-party audit of
STI'sdata. In May of 1993, STI provided the Agency with areport prepared by Tillinghast titled
"Evauation Of The Potential For External Corrosion And Review Of Cathodic Protection
Monitoring Associated With sti-P3 Underground Storage Tanks." An abstract of the report

follows.

The pollution prevention components of the UST regulations (including corrosion
protection) are very important to the UST program. Therefore, the Agency has decided to
publish this Notice of Data Availability and solicit public comment on the report to ensure a more
complete understanding of the issue at hand. This Notice includes several questions to help guide
public discussion. The Agency isinterested in responses to any of the questions listed below, and
other issues the public may identify, such as the costs/benefits of the monitoring requirement

itself.

[1. Abstract

In May 1993, Tillinghast completed a study on behalf of the Steel Tank Institute (STI)

which surveyed tank owners, tank installers, and regulators to identify any instances of failures of



sti-P3 tanks attributed to external corrosion and to obtain experience information on cathodic
protection monitoring practices. A summary of Tillinghast's methodology, findings, and

conclusions follows.

Methodology

Tillinghast telephone-surveyed randomly selected sti-P3 underground storage tank (UST)
owners and tank installers as well as Federal and State UST regulators about the condition and
general maintenance of sti-P3 tanks. These individuals, along with data from the ST1 Watchdog
program (a corrosion monitoring program initiated by STI in 1988 to assist tank ownersin
complying with EPA corrosion monitoring requirements) provided information on the frequency,
conditions, and other aspects of the cathodic protection monitoring practices for sti-P3 tanks. In
addition, the survey sought performance history on sti-P3 tanks which were not subject to
cathodic protection testing. Tillinghast also examined environmental impairment, warranty, and
product liability insurance claims from the Steel Tank Insurance Company (STICO, a captive

insurance company formed by steel tank manufacturers).

Tillinghast selected a sample of owners and installers through ST1's computer data base
containing over 200,000 registered tanks. The sample covered the following nine states:
Washington, Virginia, Vermont, South Dakota, Colorado, Florida, Texas, Missouri and
Kentucky. The nine states represented a variety of climates, tank environments, saturation

periods, water tables, and soil conditions. Tillinghast's sample also included a variety of tank sizes



(from 500 to 20,000 gallons) and contained petroleum marketers and non-marketers. Tillinghast
examined the following registration periods. 1970-75, 1980-81, 1985, and 1990. The examined
registration periods begin in 1970 when sti-P3 tanks first became well known to owners/operators

and continue to the present.

Tillinghast successfully contacted 110 owners with immediate supervision over 385 sti-P3
tanks and secondary responsibility for approximately 2500 sti-P3 tanks at other locations. In
addition, researchers contacted 37 installers throughout the geographic sample who had
experience in over 5000 sti-P3 tank installations. Finally, Tillinghast contacted the Environmental
Protection Agency's ten Regional UST offices as well as each of the nine State UST regulatory

officesincluded in the sample.

Tillinghast obtained summary information on 103 environmental impairment and product
liability insurance closed claims for sti-P3 tanks from STICO to identify any instances where
payment was made due to a product release. Tillinghast also randomly selected eight of the 103

clamsto specifically review the "cause of incident” data.

Findings

Tillinghast identified findings related to the following areas: testing of cathodic protection

systems, cathodic protection monitoring practices, environmental and product liability claims, and

understanding of and compliance with EPA's technical requirements.



Tillinghast's survey of tank owners and installers covered over 8,000 sti-P3 tanks. Within
the surveyed population, respondents reported three instances of sti-P3 tank external corrosion --
one of which involved a product release. Of the regulators Tillinghast surveyed, those who had
witnessed the removal of sti-P3 tanks reported that the tanks and sacrificial anodes werein
"excellent condition upon remova.” Regulators did not provide information on the ages of the

tanks that were considered to be in "excellent condition upon removal."

Tillinghast reported that corrosion monitoring requirements (and the technical basis for
those requirements) are not well understood by most tank owners, installers, or regulators.
Furthermore, Tillinghast reported that unless an sti-P3 owner/installer signed up for STI's
Watchdog program, cathodic protection monitoring for sti-P3 tanks installed since the
promulgation of EPA's technical regulations was generally not being performed, although some

large sti-P3 tanks users did perform independent testing.

Tillinghast's review of datafrom STI and from owners research indicated that test
variability can be high for corrosion monitoring tests conducted on any given site. Watchdog
participants and major oil companies (many of whom conduct their own corrosion monitoring)
reported few readings less than the 850 millivolt compliance point for corrosion monitoring.
Tillinghast identified human error (in tank installation or testing) as one cause for obtaining
disreputable corrosion monitoring results. Unusually dry soil conditions and other physical

factors also influenced the accuracy of cathodic protection system testing.
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Tillinghast obtained data from installers, tank owners, and mgor oil companies on the
annual cost of corrosion monitoring. The data showed the annual cost of corrosion monitoring to
range from $130 to $500 per location (each location having an average of 3.2 tanks). The impact
of these costs was greatest on small, single location owners due to the necessity of hiring a

contractor to travel to the site to perform the monitoring.

Tillinghast's investigation of STICO limited warranty and environmental and product
liability insurance closed claims revealed that most of the sti-P3 claims that entailed both
administrative and investigative costs involved improper installation techniques or errors in tank
manufacturing workmanship. Fifty-six of the 103 claims incurred administrative expense but no
claims costs or expenses, leaving 47 others which incurred some sort of investigative cost (e.g.,
tightnesstest). Only four of the 47 incidents in which investigative cost was incurred actually
involved aclams payment. Tillinghast's review of eight randomly chosen closed claims for
"cause of incident" data demonstrated that a pattern of faulty workmanship, bad installation, or a

combination of both resulted in corroded sti-P3 tanks.

Conclusions

Tillinghast found no instances of external corrosion of sti-P3 tanks that had been properly
fabricated, transported, and installed. Of the more than 8000 sti-P3 tank installations represented
by owners and installers, only three instances of external corrosion were reported, a frequency of

0.04%, and only one involved a product release. Tillinghast did not have enough corrosion
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monitoring data to statistically determine an optimum monitoring frequency for cathodic
protection. Tillinghast's survey concluded that |ess than 10% of the Watchdog participants or
major oil companies who maintain their own corrosion monitoring programs and installed sti-P3
tanks in 1990, reported readings below the 850 millivolt compliance point for corrosion
monitoring. Finally, Watchdog monitoring data from 1991, 1992, and the first quarter of 1993
indicate that based on cathodic protection monitoring readings, the number of sti-P3 tanks with

cathodic protection readings of -850 millivolts or greater isincreasing.

[11. Public Comments

EPA isinterested in any comments that the public may have on the content of this report,
and is especially interested in any additional quantitative data commenters may provide. In

particular, the Agency isinterested in receiving answers to the questions listed below.

* What data are available that confirm or refute the report's findings on corrosion
protection of sti-P3 USTS? In particular, have problems with corrosion protection (such as
external corrosion) on sti-P3 tanks been observed? If so, what were the numbers, types, severity,
and impacts of these problems? What were the ages of any sti-P3 tanks with problems with
corrosion protection, and were these problems caused during, before, or after installation? What

are the sti-P3 label numbers, if available, for verification purposes?

* For any sti-P3 tanks observed to have problems with corrosion protection,
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including tanks and piping, did cathodic protection monitoring indicate alack of protection? If
so, when was a lack of protection found -- within 6 months of installation or during alater test?

If monitoring was not performed, would it have indicated alack of protection if it had been done?

* What data are available addressing the above issues for cathodically protected steel
USTsthat are not sti-P3 USTS? If problems were observed, were they observed with field

installed or with factory installed cathodic protection systems?

* What information is available confirming or refuting the study's representation of

the costs and benefits of cathodic protection monitoring of UST systems?

* How does the simplified, permanently installed cathodic protection monitoring
system, now installed with new Federally regulated sti-P3 tanks, change cathodic protection

monitoring practices and its costs and benefits?

* If the study were performed 10 years later and again 20 years later, would the

findings be expected to be the same? Why or why not?

* What experiences or studies in other applications of cathodic protection may

provide insights into the long-term performance of cathodic protection on USTs and the costs and

benefits of cathodic protection monitoring?
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V. Schedule for Final Deter mination

After review and evaluation of the public comments on this notice, EPA will conduct
interna deliberations to arrive at afinal determination of the Agency's position on the required
frequency of cathodic protection monitoring. The Agency plans to reach a determination by
[Date], 1993. This determination may take the form of no action, guidance, changes to the

technical regulations, or some other regulatory action.

Dated: [Date], 1993

Richard J. Guimond

Acting Assistant Administrator.
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SUMMARY OF COMMENTS AND EPA RESPONSES
Notice of Data Availability in the Federal Register, October 25, 1993

The Agency received 228 comments in response to the Notice of Data Availability
published in the Federal Reqister, October 25, 1993. In general, the commenters represent
the manufacturers, distributors, and installers from the steel tank, petroleum equipment, and
fiberglass and composite tank industries. A list of the commenters is attached.

The comment summaries and EPA's responses are organized into seven sections.
The organization of the document is provided below.

1. General Support and Opposition to Changing the Cathodic Protection
Monitoring Requirement

1.1. Changing the Tank Design Standards and Associated Monitoring
Requirements

1.2 Installation Errors Necessitate Monitoring
1.2.1 General Installation Error
1.2.2 Pre-engineered Cathodic Protection Systems and
Installation of Anodes
1.3 Changing Site Conditions Necessitate Monitoring

1.4 Specific Tank Data Provided

1.4.1 Data on Cathodic Protection Systems
1.4.2 Data on sti-P3® Tanks

2. Validity of Tillinghast Report

3. Inequality of Rules - Applicability to Other Tanks
4. Duplication of Leak Detection Requirements
5. Ease and Costs of Compliance

5.1 Ease of Cathodic Protection Monitoring

5.2 Cost of Cathodic Protection Testing

5.3 Costs of Cathodic Protection Monitoring Systems Affects
Consumer Choices

6. Failure to Enforce the Cathodic Protection Monitoring Requirement Is Not a
Justification to Relax the Required Monitoring Frequency

6.1 Enforcement of the Monitoring Requirement Would
Enhance Owners' and Operators' Ability to Comply with
the Requirement

7. Miscellaneous Issues



1. General Support or Opposition

One commenter (Corrosion Associated, Inc.) feels that the impetus for revising the
current monitoring requirement has been pressure from lobbyists who are trying to sell more
steel tanks. He cautions the Agency to get input on the matter from corrosion experts. One
commenter (Fiberglass Petroleum Tank & Piping Institute) implies that some of the impetus for
the request to modify the monitoring requirement has been declining sales of sti-P3® tanks.
The commenter argues that the Agency should not consider the Steel Tank Institute's request
for elimination of cathodic protection monitoring requirements because its mission is to protect
health and the environment, not to protect one product from competition.

Several commenters (Corrosion Associates, Inc.; Association of State and Territorial
Solid Waste Management Officials [ASTSWMO]) noted that the sti-P3® tanks are still new
enough that leaks due to corrosion have not been a big problem. Another commenter (NACE
International) adds that its experience indicates that the average time between installation and
failure of unprotected bare steel tanks is between eight and 12 years. The commenter feels
that it is possible that more sti-P3® tank failures will occur in the next few years. Another
commenter (New York State Department of Environmental Conservation) indicated that
problems with bare steel tanks generally take 18 years to become evident. The commenter
suggested that sti-P3® tanks have not yet been time tested, and that problems with the tanks
will very likely occur in approximately 10 years. One commenter (Marcel Moreau Associates)
noted that a proper assessment of the tanks' performance cannot be made until the tanks
have been in the ground for approximately 20 years. All of these commenters argued that
continued monitoring is necessary until sti-P3® tanks have been time tested.

One commenter (Fiberglass Petroleum Tank & Pipe Institute) says that the Tillinghast
report does not say whether tanks will be able to resist corrosion over the 30-year tank design
life. Only 53 of the 384 tanks in the sample were over ten years old. The commenter notes
that even bare steel tanks generally do not develop corrosion failures for at least 10 years.
The commenter therefore feels that the Tillinghast report does not prove anything.

Many commenters® stated that the Steel Tank Institute gives a 30-year warranty on the
sti-P3® tanks. These commenters felt that the length of this warranty indicates the soundness
and dependability of the sti-P3® tank. However, another commenter (Xerxes Corporation)
states that the Steel Tank Institute's 30 year guarantee is immaterial to whether cathodic
protection should be monitored. This commenter argues that the cathodic protection system is
on the tank to insure that the tank fulfills this service life, and the monitoring is designed to
audit the functioning of the cathodic protection system. Another commenter (Green
Environmental & Corrosion, Inc.) states that from an engineering perspective, all engineered
systems, including all tank technologies, require monitoring.

Another commenter (Fiberglass Petroleum Tank & Pipe Institute) provided copies of six
articles published in the last few years in Tank Talk, a Steel Tank Institute-published newsletter
about USTs. Collectively, the articles show that the Steel Tank Institute has in the past
supported cathodic protection monitoring as an effective, inexpensive means of preventing
leaks. This commenter notes that many national standards support cathodic protection
monitoring. The standards cited by the commenter were: NACE International, Canadian
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Council of Ministers of the Environment, National Standard of Canada, Petroleum Equipment
Institute, American Petroleum Institute, National Fire Protection Association, and the Uniform
Fire Code. The commenter notes that there are two significant areas in which the Agency's
requirements are more lenient than the majority of these standards. First, the Agency insists
on monitoring of the cathodic protection system within six months of installation. However, six
of the seven aforementioned standards suggest monitoring at installation, while API suggests
monitoring six to twelve weeks after installation. Second, the Agency is more lenient in its
requirements for monitoring during the lifetime of a tank. Five of the seven standards suggest
annual monitoring, while the National Standard of Canada suggests monitoring every two
years. (Timing of post-installation monitoring requirements were not cited for the seventh
standard.) The commenter also notes that the U.S. Department of Transportation supports
annual monitoring of the cathodic protection systems used to protect petroleum pipelines in
this country.

This commenter (Fiberglass Petroleum Tank & Pipe Institute) also cites papers from
several cathodic protection experts who advocate monitoring of cathodic protection systems.
One expert stresses that cathodic protection is inexpensive and easy to maintain. Another
points out that because no tanks or pipe coatings are perfect, they must be supplemented with
cathodic protection. This expert states that without adequate monitoring, cathodic protection
may not continue to function. Another expert reports that a maintenance program for a
cathodic protection system is necessary because the external tank coating may deteriorate or
become damaged.

One commenter (Fiberglass Petroleum Tank & Pipe Institute) noted that the dielectric
protective coating on an sti-P3® tank, which is 30 mil thick, is much thinner than the fiberglass
coating on a steel-clad tank, and thinner than a fiberglass-reinforced-plastic tank. This
commenter argued that cathodic protection devices and a frequent monitoring program are
therefore necessary to ensure long term environmental protection when using an sti-P3® tank.

One commenter (Northeast Utilities Service Company) notes that his company
conducts monthly tests of the rectifier (the device that powers impressed systems by
converting alternating current to direct current) for impressed current cathodic protection
systems as well as annual tests of the entire system for impressed and galvanic systems. The
commenter's company operates many diverse types of equipment, including approximately
100 UST systems. During the past four years, the commenter has identified approximately 50
cathodic protection problems on all types of equipment, twenty of which were associated with
UST systems. The commenter notes that all of the problems were identified during routine
monthly or annual inspections, but that these problems would not have been identified under
STI's proposal to decrease the monitoring requirement to at time of installation and after
disturbance of the UST excavation.

Several commenters (Corrosion Control Specialists, Inc.; Owens-Corning Fiberglass
Corporation; NACE International) stated that inspections of the cathodic protection system
should be performed annually by a qualified corrosion engineer.

Several commenters (Pump Masters, Inc.; The Coen Company) suggested that, based
on their experience with several sti-P3® tanks each, the monitoring interval should be
extended. One commenter (Pump Masters, Inc.) suggested that monitoring be performed at
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10-year intervals, while another (The Coen Company) suggested monitoring the cathodes
every five or 10 years in some soil conditions.

One commenter (Chem Met, Ltd., P.C.) suggested that if the monitoring interval is to be
extended, the present schedule should be maintained for the initial five years, and then
extended in individual circumstances if experience shows that the system is being properly
maintained and monitored.

Another commenter (Beth Anderson) feels that requiring corrosion protection testing
every three years for tanks may be excessive, but feels that the requirement for corrosion
protection testing of steel piping should not be eliminated. The commenter bases this opinion
on her own experience that pipes are often the cause of UST releases, and on the fact that the
Tillinghast report did not appear to include a consideration of steel piping.

One commenter (New York State Department of Environmental Conservation) also
indicated that if sti-P3® tanks were exempted from the monitoring requirement, all cathodically
protected tank and piping systems would have to be given the same exemption. The
commenter believes that an exemption for only the sti-P3® tanks would make it difficult to
determine which tanks and piping systems required monitoring and which did not.

Several commenters (New York State Department of Environmental Conservation;
Letter to David Ziegele from Anonymous) noted that anodes have a finite expected life span.
The commenters indicated that the cathodic protection system must be monitored to determine
when the useful life of the anode is over so that the system can be upgraded to ensure
continued protection of the tank.

One commenter (Metal Products Company) feels that for years tank manufacturers
have known how to produce a reliable tank but have chosen not to because consumers would
not buy such an expensive tank. The commenter feels that regulations will lead people to buy
reliable tanks like the sti-P3® tank.

Response

The Agency does not question the general quality or the short-term integrity of sti-P3®
tanks. However, the Agency agrees with commenters who state that the populations of sti-
P3® tanks that were included in the Tillinghast report and those used in UST systems
throughout the country are relatively young. While many commenters noted that sti-P3® tanks
carry a 30-year warranty, because no sti-P3® tanks have yet been in use for 30 years, the
Agency takes the warranty as an indicator of predicted, rather than actual, performance. While
corrosion is a complex process and age is not the sole factor in determining a tank's likelihood
to fail due to external corrosion, the Agency agrees that age does play a role. The Agency still
believes what was stated in the preamble to the proposed UST technical rules, that generally
"[i]n order to be effective, these corrosion protection systems must be inspected and
maintained. Corrosion protection systems can fail in a number of ways. For example, coatings
can deteriorate, wire leads to cathodic protection can break, sacrificial anodes can be
consumed, impressed current can be shorted or otherwise fail, adequate potential may not be
maintained." See 52 Fed. Reg. 12706 (1987). This reasoning supported the requirement for



monitoring in the final technical rules promulgated in 1988, and the new information before the
Agency does not lead it to question this finding. The Agency received no compelling data or
arguments demonstrating that sti-P3® tank cathodic protection systems can be shown with
certainty to remain protected against both short- and long-term corrosion processes if
unmonitored, and therefore that regular monitoring of cathodic protection systems is
unnecessary.

Regarding the comment cautioning the Agency to get input on the matter from
corrosion experts, the Agency agrees that getting such input is wise, and responds that this
was one of the reasons for the Notice of Data Availability and request for comments. Input
from corrosion experts was received and considered. Many experienced professionals in the
corrosion prevention and control community advocate periodic monitoring of cathodic
protection systems. In response to the comment arguing that the Agency should consider
protection of health and the environment and not protection of one product, the Agency
responds that the Notice of Data Availability and request for public comments were intended in
large part to gather information to see if the monitoring requirements could be relaxed without
diminishing protection of human health and the environment.

While the Agency agrees that any problems with sti-P3® tanks are more likely to
emerge after the population has aged several more years, the Agency notes that commenters
who stated that sti-P3® tanks will fail in increased numbers in the next few years or about 10
years after installation did not provide data supporting these comments.

The Agency agrees with the commenter who noted that several industry and
government standards for cathodic protection monitoring are more stringent than EPA's
UST requirements. The Agency also agrees with this commenter that corrosion experts have
advocated monitoring of cathodic protection systems.

The Agency agrees with the commenters who suggested that regular monitoring of any
UST corrosion protection system, including the sti-P3® cathodic protection system, is a sound
engineering practice. The Agency acknowledges the comment noting that the dielectric
coating on an sti-P3® tank is typically much thinner than, and different in composition from, the
fiberglass in both fiberglass tanks and fiberglass-clad steel tanks. However, this comment,
from a fiberglass-centered trade organization, does not provide information on the performance
of this coating.

Regarding the comments that monitoring of cathodic protection systems should be
performed annually and that it should be done by a qualified corrosion engineer, the Agency
notes that its inquiry is limited to STI's request to relax the monitoring requirements, the
Tillinghast report, and the Notice of Data Availability; a request for strengthening requirements
is outside the scope of the current discussion. In any event, the Agency disagrees with these
comments on two counts. First, the Agency believes that the 3-year interval remains
appropriate for the same reasons discussed in the preamble to the final technical rule, which
stated, "the Agency is now requiring in the final rule that all cathodic protection systems be
tested within 6 months of installation and at least every 3 years thereafter. These intervals are
sufficient to detect any damage or failure of the system and to take remedial action in time to
prevent structural failures due to corrosion." See 53 Fed. Reg. 37137 (1988).



Second, the Agency still believes in the soundness of its decision not to require that
cathodic protection monitoring be conducted solely by corrosion experts. As discussed in the
preamble to the final rule (see 58 Fed. Reg. 37136 (1988)), in response to the Agency's
proposal of such a requirement, some "commenters pointed out that the maintenance,
operation, and inspection of an installed cathodic protection system could be performed by
people who have much less training than a corrosion expert. EPA agrees with these
comments, recognizing that most of these inspections are now being conducted by trained
specialists." Comments received in response to this Notice of Data Availability present no data
or arguments that cause the Agency to question this decision. While the Agency agrees with
the Tillinghast report's finding that variability in cathodic protection readings is reduced through
the use of better protocols, the Agency believes that requiring that the tester meet the
definition of corrosion expert may lead to increased costs without increasing the protection of
human health and the environment.

The Agency has examined commonly accepted industry standards for monitoring of
cathodic protection systems on underground storage tanks and pipelines. The Agency found
that many nationally held standards are more stringent. This lends further support to EPA's
decision not to relax the current requirements.

The Agency disagrees with suggestions of monitoring intervals of five or 10 years
instead of the current three years; these significantly longer intervals may allow steel tanks
whose cathodic protection systems are not functioning properly to suffer external corrosion and
leak. The Agency notes that the pace of external corrosion is highly dependent on
characteristics of the metal structure and also of the surrounding soil, which vary widely. The
Agency also finds the suggestion of extending the monitoring schedule on a case-by-case
basis based on past monitoring non-persuasive. This is because of the additional risk of
external corrosion should the cathodic protection system not continue to function properly, and
also because it would be difficult for owners and operators and for regulatory personnel to
keep track of the various individual schedules and to ascertain the compliance status of each
tank. Similarly, the Agency agrees with the commenter who believes that an exemption for
only sti-P3® tanks, versus all cathodically protected steel tanks, would make it difficult to
determine which tanks required monitoring and which did not.

Regarding the comment on cathodic protection monitoring of steel piping, the Agency
agrees that pipes are often the source of UST releases, but notes that this is outside the scope
of both the Tillinghast report and the Notice of Data Availability.

The Agency agrees that anodes do have finite life spans, and notes that life spans are
highly dependent on particular site conditions. The Agency also agrees that the end of anode
life is one of the conditions that causes monitoring results to not meet the industry standard for
verifying cathodic protection. Appropriate action to determine the cause or causes of such
non-compliant results should be taken.

Based in part on the relative youth of the sti-P3® tank population and the stricter
requirements of several national standards, the Agency believes that the current requirement
for monitoring of sti-P3® cathodic protection systems should not be relaxed.



1.1 Changing the Tank Design Standards and Associated Monitoring
Requirements

One commenter (State of Missouri, Department of Natural Resources) feels that rather
than defer cathodic protection testing, a more appropriate approach might be to expand the
rule to require periodic testing of all types of tanks to ensure continued performance of critical
design parameters within specifications on an annual basis. This commenter suggests several
requirements, including testing clad USTs to ensure electrical isolation of the inner steel tank
from the surrounding soil, periodic diameter measurements of FRP tanks, and periodic testing
of the inner coating of FRP products.

Another commenter (ASTSWMO) feels that monitoring other tank systems, in addition
to maintaining the current requirements, should be considered.

One commenter (KCL Projects, Ltd.) stated that there is a risk of external corrosion with
fiberglass-clad steel tanks. This commenter indicated that fractures occur when tanks are
dropped or dented during installation, or from stresses resulting from the differences in the
coefficients of thermal expansion between steel and fiberglass. This commenter did not,
however, offer a recommendation for additional Agency action with regard to these tanks.

This commenter (KCL Projects Ltd.) also stated that coated tanks approved by
Underwriters Laboratory, such as "subject 1746" tanks, have never been required to meet the
same strength or corrosion-resistance standards as non-metallic underground tanks, and
therefore cannot be assumed to offer the same corrosion protection as non-metallic tanks.
This commenter argued that the Agency should require that every new UST meet UL
standards for Class 16 tanks (nonmetallic units with secondary containment).

Response

These comments are outside the scope of the Agency's request for comments in the
Notice of Data Availability. The Agency explicitly limited its request to the Tillinghast report
and to external corrosion on cathodically protected steel tanks.

In any event, the Agency currently does not have sufficient information to support a
change in the monitoring requirements for other tank technologies at this time. The Agency
does not agree that requiring every new UST to meet UL standards for Class 16 tanks
(nonmetallic units with secondary containment) is necessary to guard against releases.

New steel systems with ongoing corrosion protection, including cathodic protection,
were allowed in EPA's technical rules because such systems have been shown to provide
protection from galvanic corrosion, a major cause of failure in USTs. None of the above
comments cause the Agency to question the conclusions in the final technical rules. The
Agency believes that proper use and monitoring of cathodic protection systems adequately
protects human health and the environment.

1.2 Installation Errors Necessitate Monitoring



1.2.1 General Installation Errors. Several commenters (KCL Projects Ltd.;
Owens-Corning Fiberglass Corporation) argued that there is a risk of external corrosion with
sti-P3® tanks. They stated that there is no way to locate fractures in the external coating
surrounding the steel tank. These fractures occur when tanks are dropped or dented during
installation, damaged during shipping, or damaged by improper backfill support or other
improper installation methods. Once the external coating has fractured, it can peel away from
the steel, exposing the steel to the environment and increasing the likelihood of external
corrosion by creating an opportunity for accelerated point corrosion. Therefore, they
concluded that the sti-P3® tank design does not provide absolute protection against external
corrosion, and that cathodic protection systems should be used and monitoring should be
conducted regularly to ensure that the systems are working properly.

One commenter (Owens-Corning Fiberglass Corporation) implied that monitoring of
cathodic protection systems should always be required. The commenter noted, however, that
if monitoring of the anodes was no longer to be required for sti-P3® tanks, the Agency should
consider additional restrictions to ensure that the tank coating is not compromised prior to or
during installation. The commenter proposed that the Agency require (1) spark testing at the
jobsite to detect damage resulting from manufacturing defects and shipping, (2) the use of
"self compacting" gravel backfill that will keep the tank from slumping and cracking, and (3)
integrity testing of the coating.

One commenter (STICO [Steel Tank Insurance Company]) states that it knows of five
external corrosion failures of sti-P3® tanks, and that the tanks all shared the characteristics of
improper installation and a lack of monitoring. STICO believes these failures would have been
prevented by proper testing at the time of installation. This commenter believes that, if
properly installed and monitored, sti-P3® tanks provide long-term corrosion protection.

Many commenters (International Association of Tank Testing Professionals; New York
State Department of Environmental Conservation; ASTSWMO; Corrosion Associates, Inc.;
State of Michigan, Department of State Police; Letter to David Ziegele from Anonymous;
STICO; Pump Masters Inc.; Charles A. Frey; Brown-Minneapolis Tank; Highland Tank &
Manufacturing Company #7; Green Environmental & Corrosion Inc.; Northeast Utilities Service
Company) stated that failures of sti-P3® tanks result from improper installation practices that
violate the integrity of the cathodic protection system, and that damage to the cathodic
protection system is difficult or impossible to detect at installation. One of these commenters
(International Association of Tank Testing Professionals) cited specific examples of
compromise to the cathodic protection system, including damage to external dielectric coating
materials; failure to remove protective covers from anodes; contacts with piping and other
objects during installation; and damage to anodes or insulating bushings. These failures
would be detected if proper installation practices and follow-up cathodic protection system
monitoring were employed.

One of these commenters (Highland Tank & Manufacturing Company #7) suggested
that monitoring at installation would avoid potentially litigious situations in which the installation
is complete and the owner must get the installer to correct what is now an expensive problem.
Sometimes the hassle of these situations leads the owner to ignore the problem. Two of these
commenters (Pump Masters, Inc.; Brown-Minneapolis Tank) suggested that the cathodic
protection system be monitored at the time of installation and any time an excavation is
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disturbed by construction or retrofit activity, and another commenter (Charles A. Frey)
suggested monitoring the cathodic protection system within six weeks of installation. One
commenter (Corrosion Associated, Inc.) stated that monitoring should be conducted one year
after installation.

One of these commenters (Northeast Utilities Service Company) notes that even when
installations are performed properly, cathodic protection systems are often damaged during
backfilling and post-installation work. The commenter suggests that if the Agency removes the
periodic monitoring requirement but requires monitoring after installation, the cathodic
protection system should be monitored after (1) backfilling, (2) application of final grade, and
(3) installation of all surface structures.

Response

The Agency agrees with commenters who note that problems can result and have
resulted from improper installation of sti-P3® tanks. Information from many sources, including
the Tillinghast report, indicates that, although documented cases of sti-P3® tank failure due to
external corrosion may be infrequent, when such failures occur they can usually be attributed
to installation errors. However, again because of the relative youth of sti-P3® tanks, the
Agency does not believe that this means that causes of external corrosion other than
installation errors are not possible. In addition, while problems due to installation errors may
be likely to be revealed soon after installation, if there are problems due to causes
materializing after installation, they will come to light later, because the causes occurred later.
This, together with the youth of sti-P3® tanks relative to their expected service life, leads the
Agency to believe that the fact that most problems to date are from installation errors does not
mean that any problems in the future also will be.

The Agency understands that some tank owners or installers perform cathodic
protection monitoring at installation. The Agency believes that this is a sound engineering
practice that can be of benefit to tank owners and, of course, one that meets the requirements
in EPA's regulation that systems be tested within six months of installation. The Agency
believes its current requirement to monitor the cathodic protection system within six months of
installation is sufficient to detect a lack of cathodic protection before external corrosion causes
premature failure. The Agency believes that the reasoning in the Preamble to the final
technical rule, at 53 Fed. Reg. 37137 (1988) remains sound, as it states "the Agency is now
requiring in the final rule that all cathodic protection systems be tested within 6 months of
installation and at least every 3 years thereafter. These intervals are sufficient to detect any
damage or failure of the system and to take remedial action in time to prevent structural
failures due to corrosion."

The Agency believes that cathodic protection monitoring performed at the current
frequency is sufficient, and therefore does not need to be enhanced to require monitoring at
installation.

1.2.2 Pre-engineered Cathodic Protection Systems and Installation of
Anodes. Several commenters (Piping and Corrosion Specialties Inc.; Chem Met, Ltd., P.C.)
state that a cathodic protection system must be designed for the actual conditions where it will



be used in order to function properly. The standard, factory-installed cathodic protection
systems furnished by the Steel Tank Institute manufacturers are not designed for specific job
conditions. The commenters feel that a standard design will not work in every location where it
could be installed. One of these commenters (Chem Met, Ltd., P.C.) feels that a longer
monitoring interval may not be acceptable in all such cases.

Another commenter (Corrosion Control Specialist Inc.) stated that he has tested many
sti-P3® tanks that have pre-engineered cathodic protection systems. According to this
commenter, not one tank has been fully cathodically protected without needing to add anodes
to the pre-engineered system. The commenter reports that pre-engineered cathodic protection
systems may not meet the specific conditions at a site, such as soil resistivity. The commenter
stated that although the sti-P3® tank has an excellent coating system, the failure to monitor for
corrosion could eventually lead to a tank failure.

Another commenter (Fiberglass Petroleum Tank & Pipe Institute) notes that the sti-P3®
system is manufactured and sold for universal application. The commenter notes that many
corrosion engineers advocate a corrosion survey of the tank installation site before the
cathodic protection system is installed in order to insure that the proper anode and coating
materials will be used. The commenter cites the Underwriters Laboratories standard UL 1746
as evidence that Underwriters Laboratories recognizes that a standard pre-engineered
cathodic protection system should not be installed in all soil conditions. The commenter
concludes by noting that about half of the soil in the United States is corrosive, having a 4,000
ohm-cm reading, and implies that the standard sti-P3® tank can not successfully work in such
soil. Therefore, the commenter feels that the Agency should mandate a six-month monitoring
interval for sti-P3® tanks in soil of 4,000 ohm-cm resistivity.

One of these commenters (Piping and Corrosion Specialties Inc.) states that the Steel
Tank Institute has never used National Association of Corrosion Engineers recommendations
in the design, installation, and testing of their pre-engineered cathodic protection systems.
The commenter notes that the life expectancies of cathodic protection systems can vary from a
few years to several years. The commenter concludes that periodic testing would be the only
way to confirm that the system is operating properly.

One commenter (Owens-Corning Fiberglass Corporation) submitted a report from
Harco Technologies showing that sti-P3® tanks built in the last four years are made with zinc
anodes, which are weaker than magnesium anodes. The report notes that the zinc anodes
are not field tested, and that much of the successful history of the sti-P3® tank is based upon
the performance of magnesium anodes in use on older models.

Several commenters (State of Maryland, Maryland Department of the Environment;
Piping and Corrosion Specialties Inc.) noted that sti-P3® tanks are generally constructed with
anodes made of either zinc or magnesium. These commenters expressed concern that
installation sites are rarely checked for soil resistivity, the main factor that determines which
type of anode should be used on the tank. The commenters noted that when anodes are
installed in an improper environment, they might initially provide protection, but shortly
thereafter they may not be useful. The commenters provided the example of a magnesium
anode that is installed in an environment with low soil resistivity, an environment in which a
zinc anode would be more appropriate. The magnesium anode would be used up rapidly due
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to self-corrosion, leaving the tank unprotected. The commenters also noted that zinc anodes
in an environment with high soil resistivity will only provide adequate protection while the
coating surrounding the anode is present. Once the coating breaks down, the anode cannot
supply protective current and the tank corrodes. The commenters concluded that cathodic
protection testing should be continued to provide a warning when anodes cease to be
effective.

One commenter (Corrosion Associates, Inc.) notes that almost all of the tanks that he
has observed being installed have been equipped with zinc anodes and backfilled with clean
sand or pea gravel, which are high resistivity media. The commenter notes that some of these
tanks lose protective potential after a few years, and he believes this is due to passivation of
the zinc anode. The cost of excavation to prove that this is the case is prohibitive, so often
additional magnesium anodes are drilled in to raise the potential to protective levels. The
commenter feels that this is an added expense that would not have been necessary had
magnesium anodes been used in the first place.

Response

The Agency agrees that various combinations of site conditions and anode materials
exist at sti-P3® installations and at installations of other tanks with factory installed cathodic
protection systems. The Agency agrees with those commenters who recommend periodic
cathodic protection monitoring as the best way to measure protection against external
corrosion at any site regardless of site conditions. The Agency also notes that efforts to
determine the proper type of anode to use for particular site conditions, such as pre-installation
corrosion surveys, have been performed at sti-P3® installations.

With regard to the commenter who feels that the Agency should mandate a six-month
monitoring interval for sti-P3® tanks in soils of a certain resistivity, the Agency notes that
requests to increase the stringency of the monitoring requirement are outside the scope of
STI's request, the Tillinghast study, and the Notice of Data Availability. In any event, the
Agency disagrees with the commenter. The Agency still holds the beliefs found in the
Preamble to the final technical rule at 53 Fed. Reg. 37126 (1988), which reads, "EPA
continues to believe that use of a single resistivity variable is inadequate to measure the
propensity to corrode.” The Agency believes, as stated above, that the three year interval
allows sufficient time to take remedial action in order to prevent failure.

The Agency acknowledges that the sti-P3® tank design for cathodic protection is a
conservative one, intended to work in a wide variety of conditions. However, the Agency
agrees with commenters who report that anodes can be utilized that may not be appropriate
for all specific site conditions. In addition, the anode selection and design specifications for
factory installed cathodic protection systems that were not manufactured to the sti-P3®
specification are not known.

Therefore, the Agency believes that variation in site conditions and the potential for the
selection of inappropriate anodes for the cathodic protection system warrant periodic cathodic
protection monitoring of sti-P3® tanks. The Agency believes that this requirement is equally
appropriate for the less-understood, non-sti-P3® cathodically protected steel tanks as well.
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13 Changing Site Conditions Necessitate Monitoring

Another commenter (Government of the District of Columbia, Environmental
Regulations Administration) noted that anodes corrode in the process of generating protective
current. Generally, an adequately designed anode requires no monitoring in the early years of
service, provided that the cathodic protection system is checked at installation and there are
no structural disturbances during the course of its operation. As the system gets older than 15
years, monitoring is advisable. Another commenter (Electrochemical Devices, Inc.) also noted
that where environmental conditions are constant and cathodic protection is maintained, tank
potentials will not vary for the life of the anode. This commenter felt that it might be acceptable
to relax the frequency of the monitoring requirement, although he felt that in general
monitoring was a valuable practice and should be continued.

Several commenters (Xerxes Corporation; NACE International; Northeast Utilities
Service Company; New York State Department of Environmental Conservation) argued that
changing site conditions justify frequent monitoring. One of these commenters (Xerxes
Corporation) states that underground conditions constantly change. Corrosion rates rise and
fall as water passes in and out of an area, and the addition of power lines, new buildings and
underground piping near a tank location can create disturbances that damage cathodic
protection systems. This commenter stated that the typical owner may not be aware of these
disturbances, or the damage that they may cause to the corrosion system. The commenter
believes that the frequency of the monitoring requirement ensures that any compromise in the
protection system will be detected in a timely manner.

Another commenter (NACE International) states that there are some specific reasons to
require periodic testing of the cathodic protection system. Those reasons are: (1) changes in
UST configuration; (2) electrical changes such as stray current/interference, shorts to other
structures, wires cut or damaged, and anodes consumed; (3) environmental changes such as
drainage, earthquakes, settlement, and pollution/contamination; and (4) nearby effects such as
new construction and utility changes or additions.

One commenter (Northeast Utilities Service Company) notes that operators of facilities
do not always inform parties that monitor cathodic protection systems that a tank has been
disturbed so that they may initiate testing after the disturbance. Under the current regulatory
schedule, problems of this nature are identified during the next cathodic protection monitoring.
Without a periodic monitoring requirement, problems caused by disturbances may go
unnoticed and lead to possible releases to the environment.

One commenter (New York State Department of Environmental Conservation) noted
that the Tillinghast report cites an incident of sti-P3® tank failure as a result of a massive stray
current that overpowered the anode. The commenter notes that although the Tillinghast report
attributes most corrosion failures to installation damage or excavation disturbances, in this
case the report does not mention any excavation disturbance associated with the incident.
This commenter concluded that monitoring of the cathodic protection system would have
detected the situation so the owner or operator could have taken steps to protect the tank
before it corroded and failed.
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Response

The Agency believes that the likelihood of changing site conditions surrounding an UST
system warrants regular cathodic protection monitoring by the owner or operator. Owners and
operators may not be aware of every occasion when the site conditions surrounding an UST,
or a group of USTs, have been disturbed. Site conditions, and their effects on an underground
structure's corrosion protection, change for many reasons. These include heavy rainfall that
can increase soil moisture and therefore the likelihood for external corrosion. Also relevant are
nearby construction activities that can disturb the soil, leading to accelerated corrosion due to
less homogeneous tank backfill. Construction also can short circuit other metal structures to
the tank. In this case, anodes, as they protect more exposed metal, will not last as long as
they would otherwise, potentially leading to external corrosion where none would otherwise
occur. In addition, electrical changes, such as stray currents from electrical utility lines or
changes in nearby impressed current cathodic protection systems, can render a cathodic
protection system less effective.

If the owner or operator does not realize that conditions surrounding the USTs have
changed, the USTs can become more vulnerable to corrosion and the possibility of a leak.
The Agency believes that owners or operators will know when some changes occur, including
most construction activity disturbing the backfill, but also believes that there are many
opportunities for site conditions to change without the owner or operator realizing the change
has taken place. Furthermore, the Agency believes that, without a schedule, some owners
and operators will, even if they realize changes have taken place, not properly monitor the
cathodic protection system to ensure it is still functioning properly.

Because so many factors that can impact the cathodic protection system are beyond
the control of and can occur without the knowledge of UST owners and operators, it is not
feasible to rely on owner and operator discretion to determine the appropriate intervals for
monitoring a cathodic protection system. The Agency believes that the current monitoring
frequency allows owners and operators to detect changes in the UST environment that can
compromise cathodic protection systems and to take timely and appropriate actions to protect
those systems. Finally, the Agency believes it would be difficult for implementing agencies to
monitor compliance with, and enforce, a requirement to monitor only after site conditions have
changed due to construction or another disturbance of the tank excavation.

1.4 Specific Tank Data Provided

1.4.1 Data on Cathodic Protection Systems. Several commenters (Owens-
Corning Fiberglass Corporation; Fiberglass Petroleum Tank & Pipe Institute) cited a study that
was conducted from 1980 to 1983 by the PSG/Hinchman Company for Owens-Corning
Fiberglass Corporation. In this study, 76 sti-P3® tanks were tested in four states, and
measurements were made relative to the well-established industry standard criterion of a
negative potential voltage of at least 0.85 volt (-0.85 volt), as measured between the structure
and a saturated copper-copper sulfate half-cell contacting the soil. The Hinchman Company
found that although 63 (83%) of the 76 tanks were adequately protected from external
corrosion failures, eight (10%) tanks did not meet the selected criterion for cathodic protection
because their insulating bushings were shorted, and five (7%) tanks did not meet the selected

13



criterion for cathodic protection for unspecified reasons. These commenters also cited a report
(The Geyer Report) that documents the results of surveys conducted by the Steel Tank
Institute during 1986. Data from this report indicate that 22%?2 of 591 tanks surveyed and
tested did not meet the industry standard -0.85 volt criterion, as required in National
Association of Corrosion Engineers' Recommended Practice RP-02-85.

Another commenter (State of Missouri, Department of Natural Resources) reports that it
has inspection records for 1,962 USTs. Six of these inspections specifically identified
noncompliance with the corrosion protection requirements. Five of these six records covered
facilities that are believed, based on registration data, to be sti-P3® USTs. Five of these six
records indicate that the initial violation was the owner's or operator's failure to test the
cathodic protection system. Three of the six records provide test results indicating that
cathodic protection systems were not operating properly.

Another commenter (State of Maryland, Maryland Department of the Environment)
noted that several corrosion protection companies that test hundreds of tanks per year across
the country report an almost 80% failure rate of cathodic protection systems when checked
against the -0.85 volt criterion. (The commenter did not state whether the tanks examined
were sti-P3® tanks.) This failure rate implies that most cathodically protected tanks are not
adequately protected against corrosion, and that continued monitoring is the only way to detect
likely problems with the tanks.

Another commenter (Green Environmental & Corrosion, Inc.) notes that her firm tests a
significant number of cathodic protection systems every year. Based on their results, over
60% of sti-P3® systems do not meet the criteria for cathodic protection. One commenter
(Letter to David Ziegele from Anonymous) notes that he is aware of single wall sti-P3® tanks
originally sold by his company and others that are not cathodically protected and cannot pass
a precision test.

Another commenter (Beth Anderson) questions the reliability of sti-P3® tanks that have
been in the ground for 20 years or more. The commenter reports seeing significant depletion
on some cathodic protection systems (i.e., the anode) after 15 to 20 years of service. The
commenter notes that in these instances there was no corrosion damage on the tank, but that
the anodes had been replaced to provide better long-term protection. The commenter feels
that failure to replace the anodes would have put the tanks at risk of corroding.

One commenter (ASTSWMO) notes that the Tillinghast report says that less than 10%
of the Watchdog participants of major oil companies who maintain their corrosion monitoring
programs and installed sti-P3® tanks in 1990 reported readings below the -0.85 volt criterion.
The commenter expresses concern that these tanks are only three to four years old, and that
as many as one in ten are out of compliance with acceptable levels for corrosion protection.
The commenter notes that these substandard test levels may be due to factors other than
anode failure, but feels that periodic monitoring of the cathodic protection system would
indicate the need for further investigation to determine the cause of the substandard readings.

1.4.2 Data on sti-P3® Tanks. Several commenters (Fargo Tank Company;
Pump Masters Inc.; Highland Tank & Manufacturing Company # 13, #12, and #10; E.E. Wine
Inc.) described their experiences with the removal and inspection of sti-P3® tanks. One of
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these commenters (Fargo Tank Company) described four sti-P3® tanks that had been in the
ground for more than six years. This commenter reported that the four tanks showed no
internal or external corrosion, pitting or scratching. Another commenter (Pump Masters, Inc.)
described two sti-P3® tanks that had been in the ground for 12 and 14 years respectively. The
exterior coatings on the tanks appeared to be in very good condition, with no evidence of
peeling or deterioration. Several commenters (Highland Tank & Manufacturing Company #13;
Highland Tank & Manufacturing Company #12) described the condition of several sti-P3®
tanks removed after seven and ten years in the ground by saying that they looked like the day
they were installed. Another commenter (Highland Tank & Manufacturing Company #10)
described the condition of an 8,000 gallon, five-year-old sti-P3® tank. The tank had some
scratches in its coating and a light gray film covering on the area of the scratches. The
commenter said the gray film was the action of the anodes working to protect the scratches
and therefore to protect against corrosion. Another commenter (E.E. Wine, Inc.) excavated to
the top of an sti-P3® tank that had been buried for seven years, and noted that the tank was in
good condition.

Several other commenters (James B. Phillips Company, Inc.; Beaver Petroleum Co.
Inc; Crawford Fuel and QOil; Bell Petroleum Ltd., Aviation Products Division; Fred's Plumbing
and Heating #1; Fred's Plumbing and Heating #2; Sammy L. Thorlup; Benit Fuel Sales &
Service Inc.; Highland Tank & Manufacturing Company #8; Alliance Oil Service Company;
Baird Petroleum Equipment Corporation; James Islintu) described sti-P3® tanks based on
visual observation during removal. Although the commenters did not provide the ages of the
tanks, they reported that the tanks showed no evidence of corrosion, and that in some cases
original labelling and stencilling were still legible on the external tank surfaces.

Many commenters® stated that the sti-P3® tank is an extremely reliable tank. These
commenters stated that based on their experience with installing or using sti-P3® tanks, they
knew of few or no problems associated with the tanks. These commenters stated that of the
more than 200,000 sti-P3® tanks that have been installed, there have been only seven
reported failures. One of these commenters (Highland Tank & Manufacturing Company #2)
stated that although more than 200,000 sti-P3® tanks have been installed, he only knew of
one reported product release from an sti-P3® tank.

One commenter (Brown-Minneapolis Tank) stated that the Tillinghast report mentions
only two failures out of the 8,000 sti-P3® tanks included in its sample. The failures of these
tanks were due to improper installation and not the tanks themselves.

One commenter (STICO) states that based upon actuarial assessments, the sti-P3®
tank has the lowest insurance premium rate as a result of its comparatively low risk exposure -
- less than 1/10 of 1% of all sti-P3® tanks fail. He acknowledges that this low risk exposure is
due largely to compliance with the cathodic protection monitoring requirement to monitor within
six months of installation. He reports that he knows of five external corrosion failures of tanks,
and that they all shared characteristics -- improper installation and a lack of monitoring on the
part of the owner/operator -- which he believes could have been prevented by proper testing at
the time of installation. He believes that sti-P3® tanks provide long-term corrosion protection.

Another commenter (Green Environmental & Corrosion, Inc.) notes that the Steel Tank
Institute Watchdog Program was finding a large number of non-compliant cathodic protection
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readings. According to the commenter, this lowered owners' faith in the system, which in turn
reduced the number of sti-P3® tanks sold.

Response

In response to concerns about internal corrosion, the Agency points out that the
Tillinghast report, like external cathodic protection systems, addresses only external corrosion.
In addition, the Agency's information is that internal corrosion of steel tanks historically poses a
much smaller risk of release than external corrosion.

The Agency believes that commenters who cited the Geyer Report as indicating that
22% of 591 tanks surveyed and tested did not meet the -0.85 volt criterion misinterpreted the
report's findings. Tables 2 and 3 of the Geyer Report show a finding that 10 or 11%, not 22%,
of the universe of 591 tanks surveyed were below the -0.85 volt protection criterion.

The Agency notes that the -0.85 volt potential cathodic protection criterion is a
conservative one that has been documented over many years as providing protection of steel
in a wide variety of conditions. Furthermore, the Agency is aware that site conditions such as
extreme backfill dryness, which renders neither the tank nor the anodes cathodically active,
can cause non-compliant readings. Therefore, readings more positive than -0.85 volts do not
necessarily indicate that a tank is corroding. The Agency notes that several commenters
provided data indicating that a significant fraction of cathodic protection monitoring is not able
to show that the systems monitored are, with certainty, meeting industry standards. However,
the criterion is a well-established industry standard, and its use is a certain and efficient way to
determine that a tank has cathodic protection. When cathodic protection systems do not meet
this criterion, owners and operators should investigate the cause of the failure in order to be
able to achieve the standard. The Agency believes that the current cathodic protection
monitoring requirements of monitoring within six months of installation and at least every three
years afterward are adequate and detect potential failures of cathodic protection systems.

In response to comments on sti-P3® tanks, the Agency acknowledges that many
experienced professionals believe in their reliability. However, few commenters provided data
covering a large number of tanks. These comments do not compel the Agency to reduce the
required frequency of cathodic protection monitoring, due largely to a lack of adequate data
and to the youth of the population of sti-P3® tanks relative to their expected useful life.
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2. Validity of Tillinghast Report

A commenter (State of Michigan, Department of State Police) states that the Tillinghast
report is based on a sample that contains a disproportionate number of tanks that were
installed after promulgation of the UST rules. This sample, therefore, does not provide
sufficient data for identifying the ideal monitoring schedule. The commenter feels that without
additional data, there is not adequate evidence to support any change in the monitoring
requirements.

Several commenters (Xerxes Corporation; Piping and Corrosion Specialties Inc.)
believe that there is no statistically reliable data to either affirm or refute the Steel Tank
Institute's assertion that the sti-P3® tank has a very good performance record. One
commenter (Xerxes Corporation) notes that much of the information in the report is based on
anecdotal information provided by people who are not aware of the limits of their knowledge.
To be statistically valid, the survey would need to have a broader population and look at tanks
in different soil conditions and of different ages. This commenter also notes that the survey is
full of assumptions, uncertainties, and admissions of deficiencies.The other commenter (Piping
and Corrosion Specialties Inc.) noted that some of the conclusions in the Tillinghast report are
suspect. Specifically, this commenter notes that the report included only 110 owners who had
direct knowledge of 385 tanks and secondary knowledge of 2,500 tanks, and 37 installers who
had knowledge of 5,000 tanks. The report stated that the cathodic protection requirements are
not well understood by many owners, installers and regulators, and that monitoring of the
cathodic protection system was generally not being performed. This commenter questions
how Tillinghast therefore can conclude that sti-P3® tanks do not need to be monitored when
many of those surveyed were not monitoring or did not understand the cathodic protection
systems.

Another commenter (Green Environmental & Corrosion, Inc.) contends that the
Tillinghast report is not authoritative. The commenter believes that the Tillinghast report is
extremely limited for the purpose of rewriting a federal regulation, and that significantly more
information should be obtained. The commenter further notes that the owners of the tanks
surveyed were under the Steel Tank Institute Watchdog Program, and, because they receive
test results under the program, knew the condition of the cathodic protection systems prior to
the survey. They would have been informed of the failure of the cathodic protection systems
and would have taken preemptive measures to avoid damage to their tanks.

One commenter (Green Environmental & Corrosion, Inc.) stated that the small number
of insurance claims against STICO for sti-P3® tank failures is not a valid indicator of the rate of
sti-P3® tanks failures. This commenter argued that the numbers would not be valid because
many owners would first proceed to their respective state insurance funds for coverage in the
event of a failure and because in some cases STICO has refused to honor claims made
against it due to what it called contractor negligence.

One commenter (Fiberglass Petroleum Tank & Pipe Institute) says that the Tillinghast
report is biased by geographic tank distribution. For example, the sample did not include any
tanks from the midwest (Region 5) and only 1.7% of the tanks selected were located in the
northeast (Regions 1 & 2). The majority of the tanks in the sample (50.9%) were located in
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EPA Regions 6, 7 & 8. The commenter further noted that the geographic areas chosen for the
sample are not known to be areas where corrosive soils and stray currents are typically found
in UST settings. The commenter argued that a representative sample should have included
such states as Ohio where cathodic protection has been problematic due to low soil resistivity
and New Jersey where most USTs are installed in urban settings subject to stray currents. In
sum, the commenter feels that the Tillinghast report sample selection is biased towards sti-
P3® tank locations in the most favorable soil conditions. The commenter notes, however, that
even in these favorable settings the Tillinghast report shows an unacceptable level of cathodic
protection for many sti-P3® tanks.

This commenter (Fiberglass Petroleum Tank & Pipe Institute) also stated that the
Tillinghast contacts were not appropriate because they could only produce anecdotal
information. This commenter argues that interviewing installers was inappropriate because it
was in the installers’ best interest not to identify problems with their installations. The
commenter further noted that only 11 of the 37 installers interviewed had experience with sti-
P3® tank removals. This commenter also questions the validity of interviews with major oil
company representatives. Although not identified in the Tillinghast report, this commenter
believes these major oil companies had to be Exxon, Chevron, Shell, Texaco, Mobil and
ARCO. This commenter noted that these companies are all FRP tank users and have only
incidental experience with sti-P3® tanks. The commenter indicated that while Amoco could
also have provided comments, this company has discontinued the use of sti-P3® tanks and
therefore the commenter believes that Tillinghast would not have interviewed them for this
report. Finally, this commenter noted that the only other company that could have been
included is Marathon, which is owned by USX, a steel producer. This commenter argued that
Marathon's comments would therefore be biased in favor of sti-P3® tanks.

One commenter (Letter to David Ziegele from Anonymous) feels that the only way to
know the truth about sti-P3® tanks is to depose every sti-P3® tank manufacturer under oath
and survey every owner of a cathodically protected UST.

Response

The Agency acknowledges the comments regarding the validity of the Tillinghast
Report. In its decisionmaking process, the Agency has evaluated and considered the data and
information presented in that report and all other information submitted to the docket as of the
end of January, 1994, on their own merits.

The Agency notes that the Tillinghast report is the most comprehensive of its kind to
date, and includes both "hard" data, such as that from the Steel Tank Insurance Company
(STICO), as well as "soft" data, such as estimates from installers and regulators. The Agency
agrees with the comment that the report is based on a sample that contains a disproportionate
number of tanks that were installed after promulgation of the UST rules in 1988. This may well
be because the vast majority of sti-P3® tanks have been installed since 1985, making older sti-
P3® tanks and information about them rare. The Agency further agrees with this commenter
that without such data, there is not adequate evidence to support any change in the monitoring
frequency requirement. The Agency notes that data of this nature may not be available for
several years, due to the youth of installed sti-P3® tanks relative to their expected service life
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and relative to their current warranty period of 30 years. Even though age is by no means the
sole indicator of tank integrity, corrosion is progressive and the Agency believes that the fact
that relatively few older tanks were surveyed skews the applicability of the report's findings to
the subject of STI's request.

The Agency acknowledges the report's findings that there have been very few recorded
failures of sti-P3® tanks, but acknowledges the commenters who stated that no statistically
reliable data was included to affirm the claim that the sti-P3® tank has a very good
performance record to date. The Agency again notes the lack of data from older sti-P3®
tanks.

The Agency agrees with the comment noting that much of the information in the report
is anecdotal, and that many of the people providing the information appear to have little
technical knowledge of cathodic protection. The Agency believes that the findings obtained
from these sources are therefore less persuasive than if respondents demonstrated a high
level of technical competence. The Agency agrees with the comment that the report does
have definite limitations, some of which are stated in the report itself. For example, the report
notes that the actual numbers of tanks owned or installed by survey participants could be 50%
higher or lower; thus, Tillinghast rightfully could not state with reasonable certainty that all
instances of external corrosion of sti-P3® tanks were identified, and also could not state with
certainty that the instances that were identified involved sti-P3® tanks.

The Agency also agrees with one commenter that the report noted that cathodic
protection monitoring is frequently not performed, and therefore any conclusion that sti-P3®
tanks do not need to be monitored is questionable. Furthermore, the Agency agrees with this
commenter that the tank owners surveyed in the Tillinghast report that were covered by STI's
Watchdog program are more likely to know the condition of their cathodic protection systems
and to have taken remedial steps in the event of noncompliant readings. Finally, EPA believes
that this commenter's assertion that the number of claims against STICO is not a valid indicator
of sti-P3® failures is plausible, partly because a large majority of states have funds available
for addressing leaks. The Agency cannot speak to the comment regarding honoring claims
and alleged contractor negligence.

The Agency acknowledges one commenter's claim of geographical bias, and agrees
with this commenter that the Tillinghast report shows that several percent of sti-P3® tanks
tested are not shown to meet industry standards for cathodic protection. Regarding the
interviews of installers, the Agency agrees with this commenter that the report shows only 11
out of 37 installers interviewed had experience with sti-P3® removals, and believes that
information on tank condition at removal is very important with regard to external corrosion.

The Agency agrees with commenters that some of the sources of information in the
Tillinghast report are not financially independent of the success of sti-P3® tanks, but also
notes that this is true of several of the commenters. The Agency has taken into consideration
the apparent interests of those providing information as appropriate.

In response to the anonymous commenter who felt that the only way to know the truth
about sti-P3® tanks was to depose all sti-P3® manufacturers under oath and survey all
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owners of cathodically protected tanks, the Agency believes that such activities would be very
resource intensive and impractical. However, the Agency acknowledges that the more
respondents are surveyed, the greater the level of confidence in the responses, and notes that
the Tillinghast findings are based on surveys of only a small fraction of the installed sti-P3®
tanks.

The Agency acknowledges the report's findings that almost eight percent of tanks in the
Watchdog program in recent years were not shown to be protected for one reason or another,
though cathodic protection monitoring results are reported to be improving. The Agency also
acknowledges the report's finding that, unless a tank is in the Watchdog program or
maintained by a major oil company, cathodic protection monitoring is generally not being
performed. The Agency also acknowledges that assessing the frequency of cathodic
protection testing was not the primary purpose of the report, and that Tillinghast states that it
did not obtain enough corrosion monitoring data to statistically determine an optimum
monitoring frequency.

Consideration of the Tillinghast report and comments regarding it lead the Agency to

believe that routine cathodic protection monitoring is necessary in determining whether or not
steel tanks are protected from external corrosion, and should still be required.
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3. Inequality of Rules - Applicability to Other Tanks

Several commenters (Highland Tank & Manufacturing Company #2, Ten Hoeve
Brothers, Inc. #1) argue that the monitoring requirement is inappropriate because it is not
placed on bare steel tanks and other technologies that are allegedly less proven than the sti-
P3® tank.

Several commenters (Xerxes Corporation; Marcel Moreau Associates; State of
Michigan, Department of State Police) argue that the cathodic protection monitoring
requirement is not inconsistent with the phase-in schedule for existing UST systems. One of
these commenters (Marcel Moreau Associates) states that the fact that sti-P3® tanks require
cathodic protection monitoring and others do not should not be viewed as unfair. Rather, the
fact that different requirements apply to different tanks should be accepted as part of the
overall regulatory strategy used to ensure the safety of all UST systems by 1998. The
commenter adds that sti-P3® tank distributors could use this argument as a selling point,
promoting their tanks as better protected from leaks than are brands that do not have to
adhere to the monitoring requirements. Another of these commenters (State of Michigan,
Department of State Police) notes that the cathodic protection requirement for steel tanks is
not indicative of a bias toward unprotected steel tanks. Rather, the 1998 phase-in of tank
upgrade requirements is intended to minimize the financial burden on the regulated community
for costs associated with upgrading UST systems. The other commenter (Xerxes Corporation)
stated that although the requirements appear to be inequitable with older non-protected tanks,
the commenter argues that the customer is paying for a better product when he buys a
cathodically protected steel tank.

Several commenters (Xerxes Corporation; Marcel Moreau Associates; State of
Michigan, Department of State Police) argue that because periodic monitoring of fiberglass
tank diameters is not required is not a valid reason for eliminating the cathodic protection
monitoring requirement for steel tanks. The commenters contend that the two types of tanks
fail in different ways. Thus, requirements that may be appropriate for steel tanks may not be
appropriate for fiberglass tanks. Another commenter (State of Michigan, Department of State
Police) argues that, although the absence of tank deflection monitoring requirements for
fiberglass-reinforced-plastic tanks supports a lack of tank deflection monitoring requirements
for steel tanks, the absence of such a requirement does not justify eliminating the cathodic
protection monitoring requirements for steel tanks.

Response

While it is true that cathodic protection monitoring is not required on bare steel tanks
prior to December 22, 1998, this fact does not warrant relaxation of the requirements for
cathodically protected steel tanks. The Agency believes that the discrepancy in requirements
is appropriate. It would have been most environmentally protective to require immediate
upgrading of bare steel tanks. However, the Agency still supports its original decision, made
when the technical rule was promulgated in 1988, to allow owners of bare steel tanks until
1998 to meet these requirements. This decision was based on the Agency's conclusion that a
shorter compliance period was not feasible, given the diverse nature and large size of the
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regulated UST community. Because periodic cathodic protection monitoring of steel tanks that
do not even have cathodic protection serves no purpose, and because, as stated elsewhere,
cathodic protection monitoring is neither difficult nor expensive, the Agency believes that
applying different standards is reasonable. Meanwhile, it is important for cathodically
protected tanks to be monitored, to ensure that they are indeed protected, and to ensure that
they do not add to the threat posed by existing bare steel tanks. The Agency also notes that
bare steel tanks must be replaced or upgraded by December 22, 1998. Either of these tasks
costs thousands of dollars. By contrast, tanks with pre-engineered cathodic protection
monitoring systems (and spill and overfill equipment) need not be upgraded or replaced.

Although the Agency defined a ten year compliance period for upgrading existing bare
steel tank systems, it continues to be concerned about their potential impact on human health
and the environment. The Agency notes that it and many state UST programs have
encouraged owners and operators to upgrade their existing tank systems before the 1998
deadline and have seen some progress toward that end. Compliance with the monitoring
requirements for those upgraded or replaced systems has greatly reduced the incidence of
corrosion failure in steel tanks. Given the complex nature and size of the regulated
community, the Agency believes that this combination of requirements has provided the
greatest protection of human health and the environment.

In response to concerns about the inequality of the rule because it does not apply to
fiberglass tanks, the Agency believes that tank wall deflection in fiberglass tanks is a
fundamentally different physical phenomenon than external corrosion of steel tanks, both in its
nature and in its likelihood to pose a threat to tank integrity over the long term. The materials
used to construct different types of tanks vary and the Agency, in the technical standards
promulgated in 1988, initially determined specific testing methods and frequency based on the
risk posed by those materials. The Agency concedes that coated, cathodically protected steel
tanks meeting the UST regulations pose orders of magnitude less risk of failure due to external
corrosion than unprotected steel tanks. Nevertheless, the fact remains that steel, if its
protection is compromised, is subject to long-term progressive deterioration by way of
corrosion in a way that fiberglass-reinforced plastic is not. In the preamble to the proposed
technical rule, The Agency noted that corrosion was the major cause of leaks from unprotected
steel UST systems. See 52 Fed. Reg. 12666 (1987). The Agency believes that monitoring
cathodic protection systems is nhecessary to ensure that cathodically protected steel systems
remain protected, and that they do not in the future pose risks to human health and the
environment similar to those the Agency found in the past. In addition, the Agency currently
does not have information indicating that fiberglass tanks pose particular risks of failure over
the long term or that imposing periodic monitoring of fiberglass tanks, such as deflection
monitoring, would reduce risks to human health and the environment. Therefore, the Agency
agrees with commenters who argued that the lack of monitoring of deflection in fiberglass
tanks is not a valid reason to eliminate or reduce the monitoring requirement on steel tanks.
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4. Duplication of Leak Detection Requirements

Several commenters” indicated that when properly used or installed, inventory control
techniques and leak detection monitors provide notice of tank system failure and effectively
reduce chances for spills of any consequence. These commenters stated that the cathodic
protection monitoring requirement is redundant in light of these other requirements.

Several commenters (ASTSWMO; Marcel Moreau Associates; NACE International;
State of Michigan, Department of State Police; Green Environmental & Corrosion, Inc.; State of
Missouri, Department of Natural Resources), however, noted that leak detection monitoring
and cathodic protection monitoring do not serve the same purpose. Leak detection monitoring
provides notice of releases and environmental damage. Cathodic protection monitoring works
as a means of leak prevention by providing notice of potential corrosion which could lead to
leaks. These commenters, therefore, disagreed that the two systems are redundant, and
argued that leak detection monitoring does not supersede the need for cathodic protection
monitoring.

One of these commenters (ASTSWMO) noted that more resources are currently
directed toward clean-up than to preventive measures. However, the commenter feels that the
Agency's approach to the problem of leaking USTs is essentially correct as it addresses both
ends of the tank problem -- using resources as needed to respond to leaks while developing
requirements that focus on prevention.

Response

The Agency believes the current cathodic protection system monitoring requirements
do not duplicate the leak detection requirements. Leak detection systems are designed to
inform owners and operators when a leak in the UST system has already occurred. By
contrast, cathodic protection systems are designed to prevent damage to USTs by warning
owners and operators that their UST system or piping is no longer adequately protected and
has become vulnerable to corrosion. Cathodic protection systems and the requirements for
monitoring them are designed to reduce the likelihood that any release will occur and to
prevent pollution; leak detection systems help to reduce the likelihood that a leak from an UST
system will become significant, but are not designed to reduce the likelihood of a leak.
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5. Ease and Costs of Compliance

5.1 Ease of Cathodic Protection Monitoring

One commenter (New York State Department of Environmental Conservation) indicated
that it is easy to monitor cathodic protection systems. The commenter noted that once a
system has been properly installed that provides access to the soil above the tank, the major
problem to be expected is low soil moisture content. This condition can lead to incorrect or
incomplete readings. The commenter suggested that this could be corrected by adding water
to the soil and taking the reading again.

Another commenter (State of Missouri, Department of Natural Resources) noted that
the problem with the current monitoring requirement is that the specified frequency differs from
the frequency of other actions required under UST rules. This makes the requirement difficult
to remember. Another commenter (Chem Met, Ltd., P.C.) notes that often there is a tendency
to forget to monitor the cathodic protection system. The commenter feels that this tendency
will become more prevalent if the monitoring schedule is extended.

Another commenter (New York State Department of Environmental Conservation)
noted that the Tillinghast report states that many owners and installers do not understand the
technical basis for cathodic protection. The commenter responded that a lack of education
should not be a reason for eliminating the monitoring requirement. The commenter proposed
that more education is needed to help people understand why tanks are protected and how to
determine if protection is adequate. One commenter (Xerxes Corporation) notes that the
Tillinghast report mentions the need for additional training for installers and customers.

A commenter (Piping and Corrosion Specialties Inc.) states that incorrect testing
procedures could lead to inaccurate readings when the cathodic protection system is being
monitored. The commenter worries that inaccurate readings may be obtained because the
Steel Tank Institute does not have a technical report form which specifies the required location
of the test electrode so that it will be in a proper location to avoid direct influence of the anodes
on the test reading.

5.2 Cost of Cathodic Protection Testing

One commenter (Fargo Tank Company) noted that tank owners must hire a testing
agency at extra cost to test the cathodic protection system, an unnecessarily expensive
burden.

Several commenters (Cayuga Onondaga, Board of Cooperative Services; Owens-
Corning Fiberglass Corporation; Green Environmental & Corrosion, Inc.) disagreed and stated
that the actual costs of testing are minimal. One commenter (Cayuga Onondaga, Board of
Cooperative Services) indicated that the cost of testing is approximately $95 per year. This
commenter indicated that commercially available hand-held test meters cost $150-$200. The
commenter noted that the time required to test either tank or piping is less than five minutes if
test leads are available, 10-15 minutes each if a test probe or wire must be touched to the
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bottom of the tank. The commenter assumed that the cost for a laborer to inspect the tanks
would be $20 per hour. The commenter thus calculated a cost of $95 per year for annual
testing of a six-tank facility.

Another commenter (Owens-Corning Fiberglass Corporation) cited a report entitled
"UST System Installation and Maintenance" by Wayne B. Geyer. The report notes that testing
can be done with a simple and inexpensive voltmeter and requires only five minutes every
three years.

Another commenter (Green Environmental & Corrosion, Inc.) reports that her firm tests
over 300 sti-P3® tank sites per year. Her firm charges $200 per location, but has charged as
little as $150 per location for clients with multiple sites. The commenter is aware of other firms
that charge as little as $95 per location, which translates into an annual cost of $32 to $67 per
location.

Another commenter (Northeast Utilities Service Company) states that the annual cost of
cathodic protection monitoring is between $130 and $500. The commenter further states that
in the past four years his company has experienced 27 releases, costing a total of over $4
million, an average of $150,000 per release. The commenter concludes that the cost/benefits
analysis suggests that cathodic protection monitoring should be retained in some form. Two
other commenters (Piping & Corrosion Specialties Inc.; ASTSWMO) report that the current
monitoring requirement is a very inexpensive and cost-effective policy to prevent tank leaks
and the high cost of remediating those leaks.

5.3 Costs of Cathodic Protection Monitoring Systems Affects Consumer
Choices

One commenter (Brown-Minneapolis Tank) states that it will cost the industry billions of
dollars to monitor sti-P3® tanks. Furthermore, the cost of monitoring an sti-P3® tank places
this technology at an unfair disadvantage with other technologies that do not have a
monitoring requirement, some of which have higher failure rates than sti-P3® tanks.’

Several commenters® indicate that when they inform their customers of the monitoring
requirement for sti-P3® tanks, the customers choose other tanks -- including those that use
experimental technologies with unproven track records -- because they do not want the burden
of complying with the monitoring requirement. One commenter (Highland Tank &
Manufacturing Company #3) reported that in order to remain competitive, his company is being
forced to sell products without the proven cathodic protection system, a technology that most
customers would prefer to have but are unwilling to purchase because of the monitoring
requirement.

Another commenter (Highland Tank & Manufacturing Company #7) states that the
regulations hurt sales of sti-P3® tanks because competitors have waged a marketing
campaign stressing concern about the safety of sti-P3® tanks and implying that such concerns
do not exist for the competition's tank. The commenter states that competitors use scare
tactics to dissuade consumers from buying sti-P3® tanks. Competitors emphasize that the sti-
P3® tank requires periodic monitoring and that if the monitoring is not performed and records
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are not kept, the owner can be fined $10,000 a day. These claims put the sti-P3® tank at a
competitive disadvantage.

One commenter (Letter to David Ziegele from Anonymous) notes the steel tank industry
is currently under great pressure to be profitable as well as competitive. The commenter
reports that privately, many companies oppose eliminating the monitoring requirement for
single-walled steel tanks. While some companies do not want to manufacture single-walled
USTs for reasons of liability, the commenter feels that companies will be forced to manufacture
such products in order to remain competitive should the monitoring requirement be rescinded.

One commenter (Xerxes Corporation) states that, based on experience, sti-P3® tanks,
particularly single wall versions, are priced competitively with other tanks. The commenter
indicates that the added cost of the monitoring requirement does not make sti-P3® tanks
uncompetitive with competing brands.

Another commenter (State of Michigan, Department of State Police) notes that the
Tillinghast report indicates that owners are choosing aboveground tanks. This contradicts the
Steel Tank Institute's claim that owners are choosing other underground systems because they
feel that the monitoring requirement is a nuisance.

Another commenter (Marcel Moreau Associates) notes that if consumers consider
monitoring to be a nuisance and choose other tanks it is simply a fact of life in a capitalist
economy that should not be used as a justification for eliminating the monitoring requirement.
The commenter strongly expresses his opinion that monitoring is a standard practice for a tank
with a cathodic protection system. If a consumer wants to have a tank with a cathodic
protection system, it is reasonable to require that the system be operated properly. This
commenter also acknowledges that monitoring the cathodic protection system costs money,
but states that the practice is essential to the proper operation of an sti-P3® tank. He argues
that if one cannot afford to operate an sti-P3® tank in the manner that it should be operated,
one should consider using a different technology. He states that if the Steel Tank Institute
thinks that the cost of monitoring is causing the sti-P3® tank to be viewed as a non-viable
technology in today's marketplace, it is the result of the natural workings of the free market.

One commenter (Xerxes Corporation) feels that the fact that the monitoring
requirement is affecting buyers' choices is not a special case. The commenter implies that
every tank has characteristics which buyers like or dislike, and their choices will be affected by
those consumer tastes and the availability of other products on the market.

Another commenter (Green Environmental & Corrosion, Inc.) contends that when
considering whether to modify the current monitoring requirement, the opinions of the
engineering community should far outweigh that of an economically affected provider. The
commenter reports that the claims made by Steel Tank Institute are based on economics
rather than on engineering principles.

Response
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The Agency agrees with commenters who stated that cathodic protection monitoring is
easy to perform and relatively inexpensive. Problems commonly reported with monitoring,
such as incorrect readings caused by low soil moisture content, often can be rectified by
relatively simple means, such as adding water to the soil and taking the reading again. The
Agency agrees with the commenter who stated that a lack of understanding of cathodic
protection on the part of owners and installers should not be a reason for eliminating the
monitoring requirement, and, instead, better understanding is what is needed. The Agency
acknowledges the comment that the Tillinghast report mentions the need for more training for
UST installers and operators. The Agency acknowledges the comment that incorrect testing
procedures could lead to inaccurate cathodic protection readings. However, the Agency
believes that the UST regulatory requirements for testing act to ensure that incorrect testing
does not pose undue risks. For example, the fact that monitoring must be repeated
periodically reduces the risk that a single inaccurate reading may be relied on for many years.
The comments overall support the conclusion, also expressed in a report by STI, that the cost
of monitoring is minimal and that it is easy.

Other commenters provided data showing that cathodic protection monitoring is
relatively inexpensive, ranging from $95 to $200 per typical location with three USTs. The
monitoring is inexpensive relative to many other expenses involved in installing and operating
USTs. The Agency understands that a typical three-tank retail fuel marketing facility costs over
$100,000 to construct. In addition, the monitoring is inexpensive in terms of both time and
money relative to the costs to both the private and public sector of the consequences of a leak,
which could result from several causes, including insufficient tank corrosion protection. There
have been over 250,000 confirmed releases; sites with only soil contamination often cost tens
of thousands of dollars to address; remediation of contaminated groundwater sites typically
cost over $100,000. The Agency believes that the costs of monitoring are reasonable and do
not place an unnecessary financial burden on owners and operators.

In response to concerns that the costs of cathodic protection monitoring affect
consumer choices, the Agency acknowledges that this argument may be plausible, but
believes it is one of several factors that have lead to changes in the market shares for various
tank technologies over the past few years. In response to the commenters who indicated that
customers sometimes choose other technologies without proven track records to avoid the
monitoring burden, the Agency believes that all the technologies allowed in the final technical
rule (40 CFR 280.20) are protective of human health and the environment. These
technologies include corrosion protected steel, fiberglass-reinforced plastic, steel clad with
fiberglass-reinforced plastic, and, for sites meeting certain requirements, steel without
additional corrosion protection.
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6. Failure to Enforce the Cathodic Protection Monitoring Requirement Is Not a
Justification to Relax the Frequency of the Requirement

One commenter (New York State Department of Environmental Conservation) noted
that the Tillinghast report states that enforcement of the monitoring requirement is not a high
priority with federal and state inspectors. The commenter argues that the current lack of
enforcement of the monitoring requirement does not reduce the need for monitoring. The
commenter states that if in the future leaks are detected from USTs because the tanks did not
remain corrosion resistant, the issue of compliance with the cathodic protection monitoring
requirements will become much more important.

Another commenter (Marcel Moreau Associates) notes that corrosion protection
enforcement has not been a priority in many states because resources are being applied to
more immediate problems such as leaks and existing contamination. The commenter has
noticed great interest in corrosion protection among state regulatory personnel. The
commenter notes that he has conducted or is scheduled to conduct corrosion protection
training for regulatory personnel in thirteen states.

Another commenter (State of Michigan, Department of State Police) notes that the
Steel Tank Institute reports that since enforcement efforts are directed at cleanup and leak
detection, cathodic protection monitoring is not an essential activity in the UST program. This
commenter responds that states determine program priorities based on a variety of factors,
and that these priorities are not necessarily an indication of the overall value of cathodic
protection monitoring. Another commenter (Xerxes Corporation) indicates that although the
cathodic protection monitoring requirement is not being enforced, it is still considered a priority.
The commenter suggests that enforcement of the requirement will occur after 1998, the
regulatory deadline for all tanks to be corrosion protected.

6.1 Enforcement of the Monitoring Requirement Would Enhance Owners' and
Operators' Ability to Comply with the Requirement

One commenter (Cayuga/Onondaga Board of Cooperative Services) observed poor
compliance with the cathodic protection monitoring requirement. This commenter, with more
than eight years of experience in tank testing and installation involving nearly 100 sti-P3®
tanks, specifically noted that the required cathodic protection testing data was on file with
owners and operators in only about 2-3% of the cases with which he had been involved. Data
were not available for a variety of reasons. Steel piping was inaccessible, lacked protective
cathodic coatings, or did not have anodes attached. Some tanks had anodes that were still
covered by plastic coverings on inspection following installation. The commenter also noted
that fewer than 50% of the tank installations he observed provided test leads accessible for
test metering. The commenter concludes that since there is a small number of accessible,
cathodically protected piping installations, the cathodic protection monitoring regulations, both
state and federal, appear unfeasible.
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Response

While the Agency acknowledges that enforcement priorities may vary among states,
the extent of current enforcement activity does not determine the need for the frequency of
monitoring cathodic protection systems. The Agency believes that cathodic protection
monitoring is an important component of prevention activities for UST owners and operators.
Cathodic protection monitoring is important because it is a relatively inexpensive preventive
measure owners and operators can take to ensure they do not have equipment susceptible to
external corrosion and the resulting product loss. The Agency also notes that the UST
regulations require less frequent cathodic protection monitoring than do other federal
regulations promulgated by EPA (40 CFR 264.195) and the Department of Transportation (49
CFR 192.455 to 192.477, Appendix D). The Agency does not believe the UST monitoring
requirements are unnecessarily burdensome.

The Agency acknowledges that in many states, enforcement of the leak detection
requirements have been given priority over cathodic protection monitoring requirements
because of the earlier leak detection compliance deadlines. However, the Agency agrees with
the comment that, with the upcoming 1998 compliance deadline for corrosion protection of all
regulated USTs, emphasis will most likely shift to include more vigorous enforcement of the
cathodic protection monitoring requirements. This is because compliance with the 1998
deadline is very important in protecting the environment, and because enforcement can be
more straightforward and uniform at that time, since there will be no question as to whether an
UST must meet the requirements.

In response to the commenter who stated that since there are many tanks without test

leads accessible for testing, the Agency notes that, while test leads make monitoring easier,
they are not necessary for testers to make the needed electrical contacts.
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7. Miscellaneous Issues

One commenter (KCL Projects Ltd.) expressed concern that the sti-P3® system has no
means of protection against internal corrosion. This commenter suggested that the Agency
ask Tillinghast to provide data relating to the effectiveness of the sti-P3® tank at preventing
leaks due to internal corrosion.

One commenter (Fond du Lac County, Office of the County Highway Commission)
misunderstood the solicitation for comments, and argued that the Agency should not impose
stricter standards on sti-P3® tanks by requiring that those tanks be removed and upgraded
with new cathodic protection devices.

One commenter (Corrosion Control Specialist, Inc.) stated that the Agency and NACE
need to clarify that the qualifications for a corrosion engineer which are stated in 40 CFR
Section 280.12 should not be interpreted too liberally. Specifically, clarification should focus
on distinguishing between the different levels of NACE certifications.

Another commenter (AT&T) states that the Agency needs to formalize it's position
regarding cathodic protection testing of double wall USTs, and that the position be included in
any amendments to the cathodic protection requirements of the UST regulations. The
commenter says that currently the Agency's position is that the UST regulations do not require
testing of double wall steel USTs, but that state and local regulatory agencies that promulgate
and enforce UST regulations may not be aware of the Agency's position. This position was
delineated in a letter dated July 18, 1991 from David O'Brien of the Agency to Charles A. Frey
of Highland Tank & Manufacturing Company. The commenter states that the RCRA Hotline
and OUST refer to this letter as a statement of the Agency's position.

One commenter (Fiberglass Petroleum Tank & Piping Institute) states that sti-P3®
tanks do not qualify to be sold under the Underwriters Laboratories label. The commenter
notes that the Steel Tank Institute alludes to compliance with the UL standard in their
advertisements because they say, "built to nationally recognized Steel Tank Institute and
Underwriters Laboratories standards.” This commenter asks the Agency to recognize that the
Steel Tank Institute advertisements, despite their reference to UL, should not be assumed to
convey approval of the sti-P3® tank by Underwriters Laboratory.

Response

In general, the Agency acknowledges these comments but does not believe they are
directly relevant to the issues addressed by the Notice of Data Availability, nor do they provide
specific data that can be used in evaluating the appropriateness of the current cathodic
protection monitoring requirement. The Agency, however, appreciates these comments and
has given them due consideration in its decisionmaking process.

In response to the comment regarding internal corrosion, the Agency notes that its

current inquiry is limited to STI's request to relax the monitoring requirements, the Tillinghast
report, and the Notice of Data Availability, which all focus on external corrosion. In any event,
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the Agency's information is that internal corrosion of steel tanks historically poses a much
smaller risk of release than does external corrosion.

The comment concerning removal of sti-P3® tanks is not relevant because cathodic
protection monitoring applies only to installed tanks. The cathodic protection requirement has
no direct relation to tank removal.

The comment regarding the UST regulations, corrosion engineer qualifications, and
NACE International certification levels is not within the scope of STI's request to relax the
monitoring requirements, the Tillinghast report, or the Notice of Data Availability. In any event,
the Agency is reviewing these subjects in a separate activity and acknowledges this comment.

The Agency acknowledges the comment regarding cathodic protection monitoring of
double wall cathodically protected steel USTs. However, the Agency's Notice of Data
Availability spoke to single wall cathodically protected tanks, and the Agency believes it is this
type of tank which is most crucial to monitor for cathodic protection.

In response to the comment about the compliance of sti-P3® tanks with Underwriters
Laboratories (UL) standards and about STI advertisements, the Agency notes that this
comment is not within the scope of the current discussion. Instead, this is a matter more
appropriately pursued with STI and/or with UL.
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ENDNOTES
1. John W. Kennedy Company, Inc. #1; JEMKO Petroleum Equipment, Inc.; Oil Equipment
Sales, Inc.; Northeast Mechanical Corporation; EnviroReps, Inc.; Advanced Pollution Control;
Parker & Associates, Inc.; Fedco Tank and Equipment, Inc.; John W. Kennedy Company, Inc.
#2; Pet-Chem Equipment Corp.; Gould Equipment Company; Whitelock and Woerth, Inc.;
Francis Smith & Sons, Inc.; J.M.A. Associates, Inc.; Engineered Equipment Sales Inc.; Quality
Petroleum Systems, Inc.; Hirri Service Company; Professional Petroleum Service Company; TJ
Equipment Company; James B. Phillips Company, Inc.; Trombold Equipment Company; Young
Equipment Division; D.T. O'Connor, Inc.; Meter & Tank Equipment Company, Inc. #1; Meter &
Tank Equipment Company, Inc. #2; Meter & Tank Equipment Company, Inc. #3; Samuel K.
Spigler Company, Inc.; Highland Tank & Manufacturing Company #9; Sammie Huff
Contractors, Inc., Gilarco Sales & Service; Ten Hoeve Brothers, Inc. #2; Ten Hoeve Brothers,
Inc. #3; Jon El, Inc., Mechanical Equipment Sales; NECO Equipment Company; Allan U.
Bevier, Inc.; Tate Instrumentation & Controls

2. These commenters misinterpreted the total failure rate provided for the 591 tanks in the
Geyer Report. The actual failure rate cited in the Geyer Report is 10%.

3. Highland Tank & Manufacturing Company #1; Highland Tank & Manufacturing Company
#2; Luther P. Miller, Inc.; Toot-N-Scoot: A Division of Best Qil Inc.; Boulder Oil Company; Dean
Fowler Oil Company; Lou Korchak Oil Company, Inc.; John W. Kennedy Company, Inc. #1;
Emmart Oil Company; Enercon Services, Inc.; Highland Tank & Manufacturing Company #3;
Midstate Fuel Storage Systems; Interface Services, Inc. #1; Alaskan Oil; Clemett & Company;
Interface Services, Inc. #2; JEMKO Petroleum Equipment, Inc.; Earl "Jerry" Galvin
Manufacturers Representative; Environmental & Energy Systems Company #1; Carlucci
Construction Company, Inc.; Environmental & Energy Systems Company #2; Oil Equipment
Sales, Inc.; Fedco Manufacturing Corporation; JABE Construction & Equipment Inc.; Barkman
Oil Company Inc.; Environmental & Energy Systems Company #3; Miller's Petroleum Systems,
Inc.; Tiger Fuel Company; H.J. Tanner, Inc.; Northeast Mechanical Corporation; Glider Oll
Company; EnviroReps, Inc.; HOBBS Inc. #1; Advanced Pollution Control; HOBBS Inc. #2;
Parker & Associates, Inc.; Fedco Petroleum Installations, Inc.; Kelley Omega, Inc.; Fedco Tank
and Equipment, Inc.; Center Point Tank Services, Inc.; C & S Contractors & Equipment, Inc.;
Mon Valley Petroleum Company; Northrup Supply Corp.; Environmental & Energy Systems
Company #4; J & J Marts, Inc., Mountaineer Mart; Gary Dyer Excavating Company, Inc.; Purvis
Brothers, Inc.; Everybody's Oil Corporation; Alaskan Oil Inc.; International Association of Tank
Testing Professionals; Coldiron Fuel, Inc.; Griffith Oil Company; C. Arlo Cummins; John W.
Kennedy Company, Inc. #2; Bettiol Fuel Service, Inc.; Ravenna Oil Company; Pet-Chem
Equipment Corp.; Leake Oil Company; Cuyahoga Landmark Petroleum Services; Varouh Oil,
Inc.; The Lyden Company; Cross Oil Corporation; Highland Tank & Manufacturing Company
#4; Gould Equipment Company; Beaver Petroleum Co. Inc.; M&M Oil Company, Inc.; The
Coen Company; Petroleum Equipment Services, Inc.; James A. Grogey; Worth & Company,
Inc.; A. Graziani & Company, Inc.; Highland Tank & Manufacturing Company #5; Whitelock
and Woerth, Inc.; McKenzie Group, Inc.; Voegele Mechanical, Inc.; Francis Smith & Sons, Inc.;
J.M.A. Associates, Inc.; Engineered Equipment Sales Inc.; Joseph Stong, Inc.; Quality
Petroleum Systems, Inc.; Beck Suppliers, Inc; Lechmanik, Inc.; Ward's Pump and Tank;
Edward J. Meloney, Inc.; Valley Equipment Company, Inc. #1; Grace Oil Company; Republic
Oil Company, Inc.; Valley Equipment Company, Inc. #2; Humb Remodeling & Equipment; Jack
Hirsch; Hirri Service Company; Black Equipment, Inc.; Professional Petroleum Service
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Company; TJ Equipment Company; James B. Phillips Company, Inc.; United Environmental
Group Inc.; Fedco Tank & Equipment, Inc.; Cernak Tank Company, Inc.; United Marketing,
United Refining Company of Pennsylvania; Petro Tech Electronics Inc.; Trombold Equipment
Company; G.E. Sell, Inc.; Steven J. Tornabine; Crawford Fuel & Oil; Holmes Oil Company;
Young Equipment Division; Marshall Farms, Inc.; M&E Anderson Equipment & Testing; Laurel
Valley Oil Company; E.E. Wine, Inc.; Rice Christ, Inc. #1; Rice Christ, Inc. #2; Rice Christ, Inc.
#3; Eastern Petroleum Services, Inc.; Ullman Qil, Inc.; Carl Mundy Contractors #1; James
Nichols; Tri-State Petroleum Corporation #1; Petroleum Services, Inc.; Ten Hoeve Brothers,
Inc. #1; Carl Mundy Contractors #2; Kay Bibih; Tess Bechtold; D.T. O'Connor, Inc.; Penzoil
Products Company; Carl Mundy Contractors #3; Joe DeFazio Oil Company; Childers Oil
Company; J.H. Crosier Company; Bell Petroleum Ltd., Aviation Products Division #1; Fred's
Plumbing and Heating #1; Fred's Plumbing and Heating #2; Sammy L. Throlup; Benit Fuel
Sales & Service Inc. #1; Highland Tank & Manufacturing Company #6; Benit Fuel Sales &
Service Inc. #2; Bell Petroleum Ltd., Aviation Products Division #2; Highland Tank &
Manufacturing Company #7; Herman Goldner Company, Inc.; A.C. & T. Company, Inc.;
Caledonia Oil Company #1; Caledonia Oil Company #2; Mountain State Bit Service, Inc.; SICO
Company; Caledonia Oil Company #3; Meter & Tank Equipment Company, Inc. #1; Meter &
Tank Equipment Company, Inc. #2; Meter & Tank Equipment Company, Inc. #3; Samuel K.
Spigler Company, Inc.; Highland Tank & Manufacturing Company #8; Highland Tank &
Manufacturing Company #9; Alliance Oil Service Company; Cortland Pump & Equipment
Company; Bedford Valley Petroleum Corporation; Coastal Pump & Tank, Inc.; First State
Petroleum Services, Inc. #1; Willison Oil, Inc.; Petroleum Industry Consultants, Inc.; Tri-State
Petroleum Corporation #2; Sammie Huff Contractors, Inc., Gilarco Sales & Service; Ten Hoeve
Brothers, Inc. #2; Ten Hoeve Brothers, Inc. #3; Jon El, Inc., Mechanical Equipment Sales;
Lane & Clark Mechanical Contractors, Inc.; Craig K. William; Joseph Goffrey; Oil Equipment
Sales & Service Company, Inc. (OESSCO); APCON Environmental Services, Inc.; Franklin Oil
Company, Inc. #1; Baird Petroleum Equipment Corporation; Harris Oil Company, Inc.; Emmart
Oil; Highland Tank & Manufacturing Company #11; James Islintu; R.L. Smiltz Oil Company,
Inc.; Albright Oil, Inc.; Howard Gasoline & Oil Company; Shelving Installation Service, Inc.;
First State Petroleum Services, Inc. #2; K & T Pump & Tank, Inc.; DePue Oil Company; NECO
Equipment Company; Franklin Oil Company, Inc. #2; Allan U. Bevier, Inc.; Highland Tank &
Manufacturing Company #12; Charles A. Frey; Oil Repair & Installation Company, Inc.;
Delmarva Tank Specialists, Inc.; Smiles Are For Free - Everything Else is C.O.D.; Highland
Tank & Manufacturing Company #13; Richard D. Galli; Goode Omega, Inc.; Tate
Instrumentation & Controls

4. Fargo Tank Company; Highland Tank & Manufacturing Company #1; Luther P. Miller, Inc.;
Toot-N-Scoot: A Division of Best Qil Inc.; Boulder Oil Company; Dean Fowler Oil Company;
Lou Korchak Oil Company, Inc.; John W. Kennedy Company, Inc. #1; Emmart Oil Company;
Enercon Services, Inc.; Midstate Fuel Storage Systems; Interface Services, Inc. #1; Alaskan
Oil; Clemett & Company; Interface Services, Inc. #2; JEMKO Petroleum Equipment, Inc.; Earl
"Jerry" Galvin Manufacturers Representative; Environmental & Energy Systems Company #1;
Carlucci Construction Company, Inc.; Environmental & Energy Systems Company #2; Oll
Equipment Sales, Inc.; Fedco Manufacturing Corporation; JABE Construction & Equipment
Inc.; Barkman Oil Company Inc.; Environmental & Energy Systems Company #3; Miller's
Petroleum Systems, Inc.; Tiger Fuel Company; H.J. Tanner, Inc.; Northeast Mechanical
Corporation; Glider Oil Company; EnviroReps, Inc.; HOBBS Inc. #1; Advanced Pollution
Control; HOBBS Inc. #2; Parker & Associates, Inc.; Fedco Petroleum Installations, Inc.; Kelley
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Omega, Inc.; Fedco Tank and Equipment, Inc.s; Center Point Tank Services, Inc.; C & S
Contractors & Equipment, Inc.; Mon Valley Petroleum Company; Northrup Supply Corp.;
Environmental & Energy Systems Company #4; J & J Marts, Inc. Mountaineer Mart; Gary Dyer
Excavating Company, Inc.; Purvis Brothers, Inc.; Everybody's Oil Corporation; Alaskan Oil Inc.;
Coldiron Fuel, Inc.; Griffith Oil Company; C. Arlo Cummins; John W. Kennedy Company, Inc.
#2; Bettiol Fuel Service, Inc.; Ravenna Oil Company; Pet-Chem Equipment Corp.; Leake Oil
Company; Cuyahoga Landmark Petroleum Services; Varouh Qil, Inc.; The Lyden Company;
Cross Oil Corporation; Highland Tank & Manufacturing Company #4; Gould Equipment
Company; Beaver Petroleum Co. Inc.; M&M Oil Company, Inc.; The Coen Company;
Petroleum Equipment Services, Inc.; James A. Grogey; Worth & Company, Inc.; A. Graziani &
Company, Inc.; Highland Tank & Manufacturing Company #5; Whitelock and Woerth, Inc.;
McKenzie Group, Inc.; Voegele Mechanical, Inc.; Francis Smith & Sons, Inc.; J.M.A.
Associates, Inc.; Joseph Stong, Inc.; Quality Petroleum Systems, Inc.; Beck Suppliers, Inc;
Lechmanik, Inc.; Ward's Pump and Tank; Edward J. Meloney, Inc.; Valley Equipment
Company, Inc. #1; Grace Oil Company; Republic Oil Company, Inc.; Valley Equipment
Company, Inc. #2; Humb Remodeling & Equipment; Jack Hirsch; Hirri Service Company; Black
Equipment, Inc.; Professional Petroleum Service Company; TJ Equipment Company; United
Environmental Group Inc.; Cernak Tank Company, Inc.; United Marketing, United Refining
Company of Pennsylvania; Petro Tech Electronics Inc.; Trombold Equipment Company; G.E.
Sell, Inc.; Steven J. Tornabine; Crawford Fuel & Oil; Holmes Oil Company; Young Equipment
Division; Marshall Farms, Inc.; M&E Anderson Equipment & Testing; Laurel Valley Oil
Company; E.E. Wine, Inc.; Rice Christ, Inc. #1; Rice Christ, Inc. #2; Rice Christ, Inc. #3;
Eastern Petroleum Services, Inc.; Ullman Oil, Inc.; Carl Mundy Contractors #1; James Nichaols;
Tri-State Petroleum Corporation #1; Petroleum Services, Inc.; Ten Hoeve Brothers, Inc. #1;
Carl Mundy Contractors #2; Kay Bibih; Tess Bechtold; D.T. O'Connor, Inc.; Penzoil Products
Company; Carl Mundy Contractors #3; Joe DeFazio Oil Company; Childers Oil Company; J.H.
Crosier Company; Highland Tank & Manufacturing Company #6; Benit Fuel Sales & Service
Inc. #2; Bell Petroleum Ltd., Aviation Products Division #2; Highland Tank & Manufacturing
Company #7; Herman Goldner Company, Inc.; A.C. & T. Company, Inc.; Caledonia Oil
Company #1; Caledonia Oil Company #2; Mountain State Bit Service, Inc.; SICO Company;
Caledonia Oil Company #3; Meter & Tank Equipment Company, Inc. #1; Meter & Tank
Equipment Company, Inc. #2; Meter & Tank Equipment Company, Inc. #3; Samuel K. Spigler
Company, Inc.; Highland Tank & Manufacturing Company #9; Alliance Oil Service Company;
Cortland Pump & Equipment Company; Bedford Valley Petroleum Corporation; Coastal Pump
& Tank, Inc.; First State Petroleum Services, Inc. #1; Willison QOil, Inc.; Petroleum Industry
Consultants, Inc.; Tri-State Petroleum Corporation #2; Sammie Huff Contractors, Inc. Gilarco
Sales & Service; Ten Hoeve Brothers, Inc. #2; Ten Hoeve Brothers, Inc. #3; Jon El, Inc.,
Mechanical Equipment Sales; Lane & Clark Mechanical Contractors, Inc.; Craig K. William;
Joseph Goffrey; Oil Equipment Sales & Service Company, Inc. (OESSCO); APCON
Environmental Services, Inc.; Franklin Oil Company, Inc. #1; Harris Oil Company, Inc.; Emmart
Oil; Highland Tank & Manufacturing Company #11; R.L. Smiltz Oil Company, Inc.; Albright Oll,
Inc.; Howard Gasoline & Oil Company; Shelving Installation Service, Inc.; First State Petroleum
Services, Inc. #2; K & T Pump & Tank, Inc.; DePue Oil Company; NECO Equipment Company;
Franklin Oil Company, Inc. #2; Allan U. Bevier, Inc.; Charles A. Frey; Oil Repair & Installation
Company, Inc.; Delmarva Tank Specialists, Inc.; Smiles Are For Free - Everything Else is
C.0.D.; Highland Tank & Manufacturing Company #13; Richard D. Galli; Goode Omega, Inc.;
Tate Instrumentation & Controls
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5. This commenter supports monitoring of the cathodic protection system immediately following
installation an excavation disturbances or retrofit activities.

6. Fargo Tank Company; Highland Tank & Manufacturing Company #2; John W. Kennedy
Company, Inc. #1; Highland Tank & Manufacturing Company #3; JEMKO Petroleum
Equipment, Inc.; Oil Equipment Sales, Inc.; Northeast Mechanical Corporation; EnviroReps,
Inc.; Advanced Pollution Control; Parker & Associates, Inc.; Fedco Tank and Equipment, Inc.;
John W. Kennedy Company, Inc. #2; Pet-Chem Equipment Corp.; Highland Tank &
Manufacturing Company #4; Gould Equipment Company; Beaver Petroleum Co. Inc.; Highland
Tank & Manufacturing Company #5; Francis Smith & Sons, Inc.; J.M.A. Associates, Inc.;
Engineered Equipment Sales Inc.; Quality Petroleum Systems, Inc.; Hirri Service Company;
Professional Petroleum Service Company; TJ Equipment Company; James B. Phillips
Company, Inc.; Trombold Equipment Company; Crawford Fuel & Oil; Young Equipment
Division; Ten Hoeve Brothers, Inc. #1; D.T. O'Connor, Inc.; Bell Petroleum Ltd., Aviation
Products Division #1; Fred's Plumbing and Heating #1; Fred's Plumbing and Heating #2;
Sammy L. Throlup; Benit Fuel Sales & Service Inc. #1; Highland Tank & Manufacturing
Company #7; Meter & Tank Equipment Company, Inc. #1; Meter & Tank Equipment Company,
Inc. #2; Meter & Tank Equipment Company, Inc. #3; Samuel K. Spigler Company, Inc.;
Highland Tank & Manufacturing Company #9; Sammie Huff Contractors, Inc., Gilarco Sales &
Service; Ten Hoeve Brothers, Inc. #2; Ten Hoeve Brothers, Inc. #3; Jon El, Inc., Mechanical
Equipment Sales; Baird Petroleum Equipment Corporation; James Islintu; NECO Equipment
Company; Allan U. Bevier, Inc.; Charles A. Frey; Tate Instrumentation & Controls
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

B
A

M‘g WASHINGTON, D.C. 20460
© Mail Code 5401G

DEC 4 1995

OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE

MEMORANDUM

SUBJECT: Technical Interpretation and Qui dance Regarding the
Conbi nation of Cathodic Protection and Internal Lining

FROM Li sa Lund, Acting D rector
G fice of Underground Storage Tanks

TQO EPA UST/ LUST Regi onal Program Managers
State UST Program Managers

In response to questions fromRegions 1, 4 and 7, the (fice
of Underground Storage Tanks (QUST) is providing a technical
interpretati on and gui dance regardi ng the upgrade option |isted
in 40 CFR 8280.21(b)(3), internal |ining conbined w th cathodic
protection for steel underground storage tanks (USTs). QUST
believes that this regulation intended that owners/operators use
this upgrade option by adding cathodic protection and internal
l[ining at the same tine. However, we understand that this
regul ation can be interpreted to nmean that cathodic protection
and internal lining nay be added at different tinmes. Therefore,
the followi ng three scenarios can occur:

1) the application of an internal |ining and cathodic
protection at the sane tine.

2) the addition of cathodic protection to an UST with an
internal Iining.

3) the application of an internal lining to an UST with
cat hodi ¢ protection.

In all three scenarios, the regulations are clear on the
follow ng points. First, the codes of practice for internally
lining USTs listed in the note followi ng 8 280.21 (b) require
that an internal inspection of the tank be conducted prior to



application of the lining. ' Second, an interior lining nust be
installed in accordance with the requirenents of 8§ 280.33 ( See
§ 280.21 (b)(3)(i)). Finally, all cathodic protection systens
must neet the requirenents of § 280.20 (a)(2)(ii), (iii), and
(iv), which includes the requirenment that these systens be
operated and nai ntai ned pursuant to 8§ 280. 31 ( See § 280.21
(b)(3)(ii)). This last point nmeans that cathodi c protection
systens nust be subjected to periodic nonitoring to ensure they
are working properly and protecting the UST even though the tank
has been properly |ined.

The fol |l owi ng di scussion addresses each scenario in greater
detail .

Scenario 1:

I f an owner/operator chooses to upgrade a steel UST by the
addition of cathodic protection and internal |ining at the sane

tinme, then the integrity of the tank nust be assessed by internal
i nspection and found to be structurally sound, followed by proper
application of the internal lining and the addition of cathodic
protection. The codes of practice for internally |ining USTs
listed in the note following 8 280.21 (b) require that an
internal inspection of the tank be conducted prior to application
of the lining. In addition, the interior |ining nust be
installed in accordance with the requirenents of 8§ 280. 33.
According to the preanble to the final rule for the UST technica
requi renents (see 53 Fed. Reg. 37131 [Sept. 23, 1988]), EPA s
intent was that if owners and operators were to use interior
lining as the sole nethod for neeting the corrosion protection
upgrade, the tank nust undergo periodic internal inspections as
required by 8 280.21 (b)(1)(ii). Wen conbining the two
corrosion protection nethods, internal lining is no |onger the
sol e nmethod used for neeting the corrosion protection upgrade
and, therefore, periodic inspection of the lining is not

requi red. However, the cathodic protection system nust be
operated and nai ntai ned pursuant to § 280. 31.

Scenari o 2:

The codes of practice listed in the regulations are (1) Anerican
Petrol eum Institute Publication 1631, “Reconmended Practice for the Interior
Li ning of Existing Steel Underground Storage Tanks,” and (2) National Leak
Prevention Association Standard 631, “Spill Prevention, Mninmm10 Year Life
Ext ensi on of Existing Steel Underground Tanks by Lining Wthout the Addition
of Cathodic Protection.”



I f an owner/operator adds cathodic protection to a
previously internally-lined tank, then in order not to be
required to performperiodic internal inspections of the Iined
tank, the follow ng nmnust be done. Prior to the addition of
cathodic protection, the integrity of the UST nust be ensured
pursuant to 8§ 280.21 (b)(2). The nethod of integrity assessnent
must ensure the integrity of the UST, not just the lining. Once
installed, the cathodic protection systemnust be operated and
mai ntai ned in accordance with 8§ 280.31. |f the above criteria
are used, then internal lining is no | onger considered the sole
met hod of corrosion protection upgrade and periodic inspection of
the lining is not required. If, however, cathodic protection is
added to an UST whose integrity was not ensured, then periodic
nmoni toring/inspection of both the cathodic protection systemand
[ining is required.

Regarding the integrity assessnent set forth in
8§ 280.21 (b)(2), QUST recommends that an acceptabl e net hod of
ensuring the tank’s integrity is to have a corrosi on expert
(defined in §8 280.11) determne that the UST is structurally
sound and free of corrosion holes. The owner/operator should
maintain a record regarding this determnation for the operating
life of the UST. If a cathodic protection systemis added to a
lined tank using the above criteria, QUST recommends that the
lined tank no | onger require periodic inspection of the |ining.
The cat hodic protecti on system nust be operated and mai ntai ned in
accordance with 8§ 280.31. This recommendation is consistent with
8§ 280.20 (a)(4) and (b)(3), standards for new UST systens, which
all ow a corrosion expert to nake the determnation regardi ng
corrosion protection, provided that records are kept for the life
of the tank

Scenari o 3:

If an owner/operator adds an internal lining to an UST
al ready having cathodic protection, then the codes of practice
for internally lining USTs listed in the note fol |l ow ng
§ 280.21 (b) require that an internal inspection of the tank be
conducted prior to application of the lining. In addition, the
interior lining nust be installed in accordance with the
requirenents of 8§ 280.33. Since the interior lining is not the
sol e nethod for neeting the corrosion protection upgrade,
periodic inspections of the lined tank are not required.
However, because of the |anguage in 8 280.21 (b)(3)(ii), the
cathodic protection systemnust continue to be operated and
mai ntai ned in accordance with § 280. 31




If you have any questions regarding this technical

interpretati on and gui dance, please call
at (703) 308-7242.

cc: ASTSWWMO UST Task Force
QUST Managenent Team
QUST Desk Oficers
Larry Brill, Region 1
Stanley Siegel, Region 2
Maria Vickers, Region 3
Mary Kay Lynch, Region 4
WIllie Harris, Region 5
WIllie Kelley, Region 6
Bi Il Pedicino, Region 7
St ephen Tuber, Region 8
Laura Yoshii, Region 9
Lauris Davies, Region 10
Kat hy Nam OC
Randy Nel son, Region 7
Joan d nstead, CECA
Shonee d ark, QUST (Conpendi um
Paul Mller, QUST
Joe Lehmann, Subcon, Inc.
Janes Bushnman, Bushman & Associ at es,

Paul

I nc.

M chael Baach, Corrpro Conpanies, Inc.
Jay Lehr, Environnental Education Enterprises, Inc.

Janes Lary, Harco Technol ogi es Corp.
Ray Kashmri, |ILFC Inc.

Mar cel Moreau, Marcel ©Mreau Associ at es

Mary Fitzgeral d, NACE | nternational
Shel l ey Nadel, NACE I nternational
Al ex Ral ston, Petcon, Inc.

MIler of ny staff

John Piazza |1, Southern Cathodic Protection

Jack Quigley, University of Wsconsi

n

E. David Daugherty, University of Tennessee- Chattanooga
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May 18 1995
OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE
MEMORANDUM

SUBJECT:  Guidance on Use of ASTM's Emergency Standard for Alternative Procedures for
the Assessment of Buried Steel Tanks Prior to the Addition of Cathodic Protection
(ES 40 - 94)

FROM: LisaC. Lund, Acting Director
Office of Underground Storage Tanks

TO: State UST Contacts
UST/LUST Regional Program Managers
UST/LUST ORC Attorneys
Dawn Messier, OGC
Joan Olmstead, OECA

The purpose of this memorandum is to provide the subject guidance to implementing
agencies. EPA recommends that implementing agencies determine that the methods described in
anew industry consensus standard for ensuring the integrity of buried stedl tanks prior to
upgrading with cathodic protection, when combined with certain monthly monitoring, prevents
releases in a manner that is no less protective of human health and the environment than methods
specifically identified in the Federal underground storage tank (UST) upgrading standards. Upon
such a determination, this combination method may be used to meet 40 CFR § 280.21(b)(2)'s
requirement that tank integrity be ensured prior to upgrading with cathodic protection. See 40
CFR § 280.21(b)(2)(iv).

Specifically, EPA recommends that implementing agencies determine that the combination
of:

1) the implementation of proceduresin American Society of Testing and Materials
(ASTM) Emergency Standard ES 40 - 94, AND;

2) monthly monitoring for releases in accordance with 40 CFR § 280.43(d) through (h)
following the upgrade



constitutes a method that prevents releases in a manner that is no less protective of human health
and the environment than the methods listed in 40 CFR § 280.21(b)(2)(i) through (iii), for the
period of time that the ASTM Emergency Standard isvalid. The ASTM Emergency Standard is
valid for two years (November 15, 1994 to November 15, 1996).

The Agency recognizes that State and local implementing agencies can be more stringent
than the Federa program, and that they may choose to accept or not accept this recommendation.
Owners and operators of USTs should check with their implementing agency to determine if the
above combination method is accepted before using it for regulatory compliance.

Included in "2) monthly monitoring..." above are interstitial monitoring, automatic tank
gauging, ground water and vapor monitoring, and, where accepted by state and local
implementing agencies, statistical inventory reconciliation or other methods meeting the standards
in the referenced regulations. The combination of tank tightness testing and inventory control is
not included in the referenced regulations.

The ASTM Emergency Standard sets forth for the first time procedures for inspecting and
assessing the integrity of steel tanks without putting a person inside the tank. The Standard also
defines the work that must be done so that an interested party can scrutinize the contractor's
performance. Moreover, it provides standard procedures and thereby promotes consistency in the
upgrading of buried steel tanks in those states and localities that already allow the use of these
methods, as well as for those states that are deciding what methods to allow for inspecting and
assessing buried steel tanks. For additional background on this issue, please see the attached
discussion paper.

Implementing agencies, owners and operators should note that under the ASTM
Emergency Standard there are criteriathat providers of the servicesincluded in ES 40 - 94 must
meet. For example, determining tank condition and suitability for upgrade using non-invasive
techniques must be based on a data base from at least 100 sites where at |east 200 tanks were
excavated and evaluated. Also, there are many steps requiring action by a "corrosion expert,” a
term that has the same definition asin EPA's UST regulations.

It should be noted that EPA's UST regulations also provide for interior tank lining to be
used as an upgrade option for existing UST systems. This guidanceisin no way intended to
discourage the use of tank lining as an acceptable upgrade option.

If you have any questions about ASTM ES 40 - 94, please call our technical contacts on
thisissue, Randy Nelson EPA Region 7 at (913) 551-7220, or Paul Miller at (703) 308-7242.

Attachment
cC: Dave Webster, Region 1

Stanley Siegel, Region 2
Robert Greaves, Region 3



Mary Kay Lynch, Region 4

Norman Niedergang, Region 5

Guanita Reiter, Region 6

Lynn Harrington, Region 7

Robert L. Duprey, Region 8

Laura Y oshii, Region 9

Ken Feigner, Region 10

OUST Management Team, viaLAN

Stephen Crimaudo, ASTSWMO

Michael Baach, Corrpro Companies, Inc.
James Bushman, Bushman and A ssociates, Inc.
Vince Hock, U.S. Army Construction Engineering Research Labs
George Kitchen, ILFC

David Krause, Chair, Public Affairs Comm., NACE Int'l
Tony Rieck, National Leak Prevention Association
Dr. Warren Rogers, Warren Rogers A ssociates
Joe Lehmann, SUBCON, Inc.

James Lary, HARCO Technologies Corporation
Mike Paidey, Time Qil Co.

Anthony Tafuri, RREL Edison

Shonee Clark, OUST (Compendium)

Randy Nelson, Region 7

David Wiley, OUST, viaLAN

Paul Miller, OUST, viaLAN

Patrick Barr, ASTM Headquarters

John Piazza, Southern Cathodic Protection
Jean Johnson, API

John Huber, PMAA

Marc Katz, NACS

Frank Ryan, SSDA

Tom Osborne, SIGMA
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OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE
MEMORANDUM

SUBJECT:  Supplementary Guidance on the Use of ASTM Emergency Standard ES 40-94

FROM: LisaC. Lund, Acting Director
Office of Underground Storage Tanks

TO: State UST Contacts
UST/LUST Regional Program Managers

This memorandum provides further guidance on the use of American Society of Testing
and Materials (ASTM) Emergency Standard ES 40-94 and builds on our guidance of May 18,
1995 (attached). Two issues are addressed. Thefirst issue is manual tank gauging. The second
is concern about differences between the May 18th memo and previoudly circulated drafts. Our
purpose hereisto clarify our position on these topics and to provide implementing agency
officials with additional information on this rather complex issue.

Regarding the first issue, a question has been raised on how manual tank gauging fits into
our May 18, 1995 guidance. Manual tank gauging, performed according to 40 CFR 280.43(b),
does qualify as amonthly leak detection method for tanks with capacities up to and including 550
galons. (With additional restrictions, it also can be used on tanks up to and including 1000
gallons, under 280.43(h)*.) Therefore, although its use may be rare, manual tank gauging is
included in the list of acceptable leak detection methods in our guidance.

Regarding the second issue, in drafts of November 15, 1994 and February 3, 1995, we
stated that OUST "believes that, when used in combination: 1) the implementation of procedures
in ASTM Emergency Standard ES 40-94, and; 2) [certain leak detection procedures] constitute a
method that is no less protective of human health and the environment than the methods listed in
280.21(b)(2)(i) through (iii)...." Furthermore, the drafts stated that we recommend that UST
program implementing agencies make such a'"no less protective' determination.

1 See bookl et Manual Tank Gaugi ng: For Small Underground Storage Tanks, EPA
510- B- 93- 005.



In the final guidance of May 18, we made the same recommendation, reworded dightly to
match the regulatory language. However, the final did not contain a statement that EPA or
OUST believes that the combination was as protective.

First, we acknowledge that there has been some confusion on thisissue, and apologize for
any inconvenience that the changes may have caused. We made multiple changes as we attempted
to incorporate comments which made our guidance both clearer and legally correct. We certainly
did not anticipate that this particular change would alter the way the guidance was viewed.

Second, please be assured that we would not recommend that implementing agencies
make a determination under the federal UST regulations if we did not ourselves believe that it was
aworthwhile option, based on the best available technical information.

EPA does believe that in genera the combination of ES 40-94 and monthly leak detection
per either 280.43(b) or 280.43(d) through (h) prevents releases in a manner that is no less
protective of human health and the environment than the methods listed in 40 CFR
280.21(b)(2)(i) through (iii). Therefore, EPA recommends that implementing agencies accept this
combination as no less protective. We acknowledge that there are variables among jurisdictions,
including soil characteristics and availability of technical expertise. The Agency recognizes that
implementing agencies may choose to be more stringent than EPA. Thus, state and local
implementing agencies may make the final decision on thisissue. In situations when EPA isthe
implementing agency, e.g., on tribal lands, EPA Regions are hereby guided to accept this
combination as preventing releases in a manner that is no less protective.

Asyou know, for the vast majority of regulated USTs, EPA is not the primary
implementing agency, but rather a resource for other implementing agencies. There are severa
sections in the UST regulations when the implementing agency may make a determination that an
aternative method or time frame is no less protective. Oneis 280.21(b)(2)(iv), which alows an
implementing agency to determine that an alternative method of ensuring integrity is no less
protective.

Why doesn't EPA make a'no less protective”" determination itself? During review of
comments on the guidance drafts, it became clear that for programmatic and legal reasons, and
because of the need to issue guidance in a timely manner, the best option was not for EPA itself to
make a determination under 280.21(b)(2)(iv) for any class of USTs, whether it is or is not the
implementing agency. We estimate that it would take the Agency over ayear to issue such a
formal determination, by which time the Emergency Standard would be near expiration. The
preamble to the fina rul€'s discussion about leak detection methods is relevant to this subject, and
supports the option we chose.

"The Agency is convinced ... that allowing approva by the implementing agency, including
those at the state and local level, will enable a new method to be used more quickly
because the implementing agencies would not have to wait for a Federal approval before a
method could be implemented. In addition, the precedent set when a new method passes
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an evaluation in one implementing agency should facilitate succeeding reviews by other
agencies." (53 Fed. Reg. 37165)

| hope that this information helps you make decisions that are right for your program
regarding thisissue. If you have any questions about this matter, please call Randy Nelson of
EPA Region 7 at (913) 551-7220, or David Wiley of OUST at (703) 308-8877.

Attachment (without Discussion Paper)

CC: Larry Brill, Region 1
Stanley Siegel, Region 2
Robert Greaves, Region 3
Mary Kay Lynch, Region 4
Norman Niedergang, Region 5
Willie Kelley, Region 6
Bill Pedicino, Region 7
Robert L. Duprey, Region 8
Laura Y oshii, Region 9
Ken Feigner, Region 10
UST/LUST ORC Attorneys
OUST Management Team, viaLAN
Shonee Clark, OUST (Compendium)
Robert Hillger, OSPRE
Paul Miller, OUST, viaLAN
Kathy Nam, OGC
Randy Nelson, Region 7
Joan Olmstead, OECA
Anthony Tafuri, NRMRL Edison
Lee Tyner, OGC
David Wiley, OUST, viaLAN
Patrick Barr, ASTM
James Bushman, ASTM Integrity Assessment Task Group chair
Stephen Crimaudo, ASTSWMO
Shelley Leavitt Nadel, NACE Internationa
Tony Rieck, National Leak Prevention Association

DCSWERA1\G:\Share\OUST\Techl sue\IntgCl10.W51



€D Sy
- s

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ko
A

M‘g WASHINGTON, D.C. 20460
© Mail Code 5401G

GNOHIAY,

3

PAS

¢ prote”
OCT 21 1996
OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE
MEMORANDUM
SUBJECT: InterimQuidance on Integrity Assessnment of Bare Steel
USTs
FROM Joshua Bayl son, Acting D rector
G fice of Underground Storage Tanks
TQO State UST Program Managers

EPA UST/ LUST Regi onal Program Managers

The purpose of this menorandumis to provide gui dance regardi ng
integrity assessnment requirenents for bare steel underground
storage tanks (USTs) ten years old or ol der under 40 CFR
280.21(b)(2)(iv). This subject is of great interest and

i nportance as we near two dates -- Decenber 22, 1998, by when al
regul ated UST systens nust be protected fromcorrosion, and
Novenber 15 of this year, when a key industry standard, ASTM ES
40 - 94, expires. A proposed replacenent to ES 40-94 is
currently undergoi ng revision through the ASTM process; however,
based on neetings the week of Cctober 14, ES 40-94 will expire
before a repl acenent can be finalized.

QUST recommends that inplenenting agencies continue to foll ow
their current policies regarding allowed integrity assessment
met hods until nore information is avail able and OUST issues
further quidance.

In the past, through guidance dated May 18, 1995, and Sept enber
14, 1995, QUST recomrended that states find that the conbi nation
of the techniques listed in ASTM Energency Standard ES 40-94 and
nmonthly | eak detection nonitoring are no | ess protective of human
health and the environnment than those techniques listed at 40 CFR
280.21, for the two-year life of the energency standard. W are
not able to provide further guidance now because the ultinmate
fate of ES 40's proposed repl acenent i s unknown, and because we
woul d like to include sone additional information. This
information will include, for both internal (human entry)
inspection and the alternative technologies, limted field
observations froman EPA engi neering study and summaries of
performance data fromvendors. It also will include the results



of a search of recent literature and interviews with experts
regarding the |ikelihood of USTs testing tight but still |eaking
after the application of cathodic protection.

In our May 1995, guidance we noted that nonthly | eak detection
nmoni toring fol |l owi ng upgradi ng according to ES 40-94 woul d
provi de hel pful performance data. W are very interested in any
such data you nmay have regardi ng the | eak-free perfornance of
tanks upgraded after assessnent by either internal inspection or
al ternative nethods.

VW acknowl edge that integrity assessnment of older tanks is a
controversial issue and understand that many of you are under
pressure to craft your policies in certain ways. QOUST recently
has becone aware that a small nunber of states have al |l oned

anot her approach to neet the "as protective" standard for these
ol der tanks. This approach is simlar to one of the options
listed in the regulations at 40 CFR 280.21 for upgradi ng USTs
which are less than ten years old. The approach invol ves
performng a tank tightness test prior to adding an inpressed
current cathodic protection system Another tightness test is
then required three to six nonths follow ng the addition of
cathodic protection to ensure the tank has not begun | eaki ng
since the corrosion protection upgrade. An additional

requirenent is that nonthly | eak detection nonitoring be enpl oyed
on the upgraded system Wile this may at first seemto be a
sinple, low cost technique to evaluate the suitability of an

ol der tank for upgrading, QUST has technical concerns with this
appr oach. At this tine we recommend agai nst changing to a policy

relying only on |l eak detection for assessing ol der bare steel
tanks for inteqrity.

The first concern relates to why the ten year ol d breakpoi nt was
incorporated into the regulations in the first place. The
preanble to the regul ations (see 53 Fed. Reg. 37132) states:

For tanks 10 of age and ol der, these two nethods above
(either a pair of tank tightness tests or nonthly

rel ease detection nonitoring) are i nadequate to ensure
structural soundness before the cathodic protection

systemis installed. ... As described above,

unprot ected tanks often corrode through but do not | eak
because the corrosion product, backfill, and interior
sludge seal the hole.... EPA has concluded ... that as

many as 7 percent of existing USTs are corroded

t hrough, but not |eaking. Many nore existing tanks may
be heavily corroded and not suitable for cathodic
protection alone as an upgradi ng measure.



In witing the regul ations, EPA believed that newer tanks were
much less likely to have corrosion holes than ol der tanks.
Therefore, EPA allows this option only for tanks under ten years
of age. At this tine, we do not have any studies or technical
docunent ati on which contradict the preanble or regulations in
this regard.

Second, we have heard of tanks having holes with tightly adhering
rust (so-called “rust plugs”) beginning to | eak after the
addition of cathodic protection. Once inpressed current is added
to a tank with rust-plugged holes, the current which protects the
tank al so can | oosen the rust plugs, causing the once-pl ugged
hol e to begi n | eaki ng.

Third, a tank which has a very snall |eak or which has a hol e
that is not yet |eaking because it is blocked by sonething (such
as clay, sludge, or other nmaterial) external to the tank, wll
pass a tightness test but begin to leak or leak at a higher rate
over tinme. A tank such as this should either be cl osed or
repaired prior to being upgraded.

At this time we recommend that inplenenting agenci es exercise
caution in any contenpl ated reformul ati on of policies, and that
they continue to follow their previous policies until we issue
further guidance regarding integrity assessnents. It is

i nperative that we assure that only those tanks suitable for
upgradi ng are upgraded, so as to prevent another generation of
| eaki ng tanks. W continue to believe that ensuring the
integrity of USTs ten years old or older prior to upgrade is
vital. Again, we note that no studies or other technica

i nformation have been provided to contradict the | anguage in the
preanbl e or the technical regulations. |f you have any
information to share or questions to ask, please contact David
Wley at (703)603-7178.

cc: Regional Program Managers’ Supervisors
QUST Program D rections Team
QUST Desk O ficers
David Wley, QUST
Ant hony Tafuri, Edison
Carol yn Esposito, Edison
St ephen i maudo, ASTSWWO
Ji m Bushrman, Chair, ASTM E50.01 “CP” Task G oup
Tony R eck, National Leak Prevention Association
Denni s Rounds, Chair, ASTM Subcomm ttee ES50. 01
Patrick Barr, ASTM
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FEB 23, 1999
OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE
MEMORANDUM

SUBJECT:  Guidance Regarding Cathodic Protection Monitoring of ACT-100° and
ACT-100-U® Underground Storage Tanks with Cathodic Protection

FROM: AnnaHopkins Virbick, Director /s
Office of Underground Storage Tanks

TO: State UST Program Managers
EPA Regional Program Managers

Pursuant to arequest from the Steel Tank Institute (ST1), the Environmental Protection
Agency (EPA) is providing guidance regarding the cathodic protection (CP) monitoring of two
underground storage tank (UST) technologies. The ACT-100 and, where accepted by
implementing agencies according to EPA guidance dated June 25, 1998, ACT-100-U® tank
technologies meet new tank standards at § 280.20 without the addition of cathodic protection.
These tanks are corrosion protected by an external cladding which provides adielectric barrier
between the stedl tank and the environment. Aslong as the integrity of the cladding is
maintained, the addition of anodes to these types of tanks at installation provides an additional
level of corrosion protection that is beyond the minimum requirements described in the federa
regulations.

STI recently published a supplement to the installation instructions dated March 1998 for
the ACT-100° and ACT-100-U® tank technol ogies (see attachments) that provides specific
instructions for attaching factory-attached and field-attached anodes. Factory-attached anodes
must be attached per the requirements of the ST1-P3® specification and weld-on anode core bars
must be coated at the factory according to the ACT-100° or ACT-100-U® specifications. For
field-attached anodes, the anode wire must be connected to the lift lug or something which by
design is not in contact with stored product. Instructions for wire connections and splices are
alsoincluded. EPA believesthat the installation instruction supplements and specifications ensure
the integrity of the cladding is maintained. Historically, the ACT-100® specification (as far back
as 1989) required compl ete cladding coverage over the entire tank, any external attachments must
be designed in a manner which does not preclude the proper application of the cladding material,
and a spark test must be conducted over the entire surface of the tank after application of the
cladding.



EPA believes that anytime CPisinstalled on an UST system, it should be operating
properly. However, ACT-100° and, where accepted, ACT-100-U® tank technologies meet new
tank standards without the addition of anodes. In addition, by following STI’s March, 1998
installation instructions, tank manufacturers employ good tank management practices by requiring
an initial test of the CP system and additional testing when construction or maintenance activity
around the tank or anodes takes place.

Based upon the above discussion, EPA believes that monitoring of ACT-100° and, where
accepted by implementing agencies, ACT-100-U® tanks with anodes should not be required. EPA
recommends that implementing agencies determine the following for ACT-100® and, where
accepted by implementing agencies, ACT-100-U® tanks:

Periodic monitoring of cathodic protection systemsis not required in the following cases:

1. When factory installed anodes are included with a new ACT-100 or
ACT-100-U® installation.

2. When field installed anodes are included with a new ACT-100® or
ACT-100-U® installation.

Note: In cases where cathodic protection is retrofitted to a previously installed ACT-100®
or ACT-100-U® tank, cathodic protection monitoring is required because the status of the
cladding cannot be determined.

Please contact Paul Miller of my staff via E-mail at miller.paul @epa.gov or phone at (703)
603-7165 if you have questions regarding this guidance.

Attachments (2)

cc (w/o attachments): Wayne Geyer, Steel Tank Institute
David Wiley, OUST
OUST Management Team
Kathy Nam, OGC


mailto:miller.paul@epa.gov

0 57,
S T

QNOEMN,

-, 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
SZ ¢ WASHINGTON, D.C. 20460
%, S
4%4 PRO‘&\
NOV 8, 1999
OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE
MEMORANDUM
SUBJECT:  Guidance Regarding a New Recommended Practice for Inspecting Internally-Lined
Tanks
FROM: Sammy K. Ng, Acting Director /s

Office of Underground Storage Tanks

TO: State UST Program Managers
EPA Regional Program Managers

A new recommended practice has been developed by Ken Wilcox Associates (KWA), Inc.
titled Recommended Practice for Inspecting Buried Lined Steel Tanks Using a Video Camera
(see attachment 1). Until this standard was developed, the Environmental Protection Agency’s
(EPA) Office of Underground Storage Tanks (OUST) was aware of only one standard, National
Leak Prevention Association (NLPA) Standard 631, Chapter B, that described a procedure for
the periodic inspection requirements for internally-lined underground storage tanks (USTs).

The Federal regulations at 40 CFR ¢ 280.21(b) require the following when a periodic
inspection of an internally-lined tank is conducted:

1. The inspection of the lined tank must be conducted in accordance with a code of
practice developed by a nationally recognized association or independent testing
|aboratory.

2. Thelined tank isinternally inspected and found to be structurally sound with the lining
still performing in accordance with original design specifications.

How does the KWA recommended practice meet each of these requirements? First, the
newly developed recommended practice is a standard developed by KWA, Inc., an independent
testing laboratory. Second, the KWA recommended practice performs an internal inspection by
use of avideo camera. Third, the recommended practice determines whether or not the lined tank
is structurally sound by using tank and site-specific data and a mathematical prediction model to
statistically determine the expected |eak-free life of the tank. Finally, the recommended practice
determines whether or not the lining is still performing in accordance with original design
specifications by conducting a tightness test and performing hardness and thickness testing in



areas below thefill riser. A detailed comparison of the lining inspection requirements for each of
the standards is provided in attachment 2.

After careful review of the KWA recommended practice, comparison to the NLPA
standard and review of the federal regulations, EPA believes that the KWA recommended
practice meets the requirements necessary for conducting inspections of internally-lined tanks as
required in the federal regulations at 40 CFR ¢ 280.21(b). In addition, EPA recommends that
states review the recommended practice to determine if it meets their lining inspection
requirements, if applicable under state law. EPA recognizes that states may decide not to alow
use of the KWA recommended practice for the periodic inspection of internally-lined tanks under
state law.

Please contact Paul Miller of my staff via E-mail at miller.paul @epa.gov or phone at (703)
603-7165 if you have questions regarding this guidance.

Attachments (2)

cc (w/o attachments): Paul Miller, OUST
OUST Management Team
Shushona Clark, Compendium
Kathy Nam, OGC
Ken Wilcox Associates, Inc.
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Attachment 2 - Comparison of NLPA 631 and the KWA Standard

Regulatory Requirement

NLPA 631, Chapter B

KWA Recommended Practice

Code of practice is developed
by a nationally recognized
association or independent
testing laboratory

NLPA 631, Chapter B, Future I nternal

| nspection Requirement for Lined Tanks,
copyright 1991, developed by the National Leak
Prevention Association, date standard last revised,
unknown (OUST received aversion in early
calendar year 1999 that was changed from the
previous version, however, it had no revision
number or date).

- Inthe original EPA regulations, NLPA isa
nationally recognized association.

Recommended Practice for | nspecting Buried
Lined Steel Tanks Using a Video Camera, Dated
September 28, 1999, First Edition, prepared by Ken
Wilcox Associates, Inc.

- Ken Wilcox Associates, Inc. is an independent
testing laboratory

The tank isinternally inspected

visual inspection

- for evidence of pedling, blistering, surface
wrinkling or roughening of the lining material.
Imperfections in the lining shall be repaired in
accordance with the lining material manufacturers
specifications.

permanently recorded internal inspection with
video camera

- at least 98% of tank surface must be inspected to
pass.

- camera must be able to detect presence of
problems at least as small as 3/32 inch at the
maximum operating distance from the camera.

- identify any evidence of separation, delamination,
blistering, holidays, peeling, thin areas, surface
wrinkling or roughing, cracking, pin holes, or other
visible condition that indicates a problem.

- any evidence of a perforation or any of the
problems listed above, confirmed by the specialist
falsthelining.




Regulatory Requirement

NLPA 631, Chapter B

KWA Recommended Practice

The lined tank is structurally
sound

Ultrasonic thickness testing of the tank shell

- Grid the tank into 3 ft. X 3 ft. sections and
perform one ultrasonic thickness test at the center
of each section. If areading is obtained that is 75%
or less of the original wall thickness, divide the 3 ft
X 3 ft section into 9 subsections and take ultrasonic
thickness readings of each of the 9 subsections.
Average these 9 readings and record that value as
the thickness reading for that section. Repairs can
be made to the area if the average is less than 75%
of origina wall thickness.

- Determine the average wall thickness of the tank.
- If average wall thicknessisless than 75%, then the
tank fails.

- If average wall thicknessis 75% - 85%, cathodic
protection must be added within 1 year of the
inspection date.

- If average wall thickness is >85%, then tank
passes this part of inspection.

A mathematical prediction model is used to
statistically determine the expected leak freelife
of the tank
- must yield years of leak-free life remaining and the
probability of a potential leak of the tank in the
specific soil condition found at the site. 1t shall be
based on tank inspection data collected and shall
include, a minimum, stray currents, soil resistivity,
structure-to-soil potential, soil pH, electrical
continuity/isolation, along with any other tests the
gpecialist deems necessary. The mathematical
formulation used in the prediction model must be
based on accepted physical and e ectrochemical
characteristics of the tank corrosion process.
- The tank is considered structurally sound if all of
the following are met:

1) the tank is not leaking.

2) results of the prediction model indicate

that the age of the tank is less than the

expected leak-free life.

3) the probability of a corrosion perforation

islessthan 0.05.




Regulatory Requirement

NLPA 631, Chapter B

KWA Recommended Practice

Thelining is performing
according to original design
specifications

hardness testing

- isrequired, but standard does not specify test
location or number of tests required.

- hardness must meet manufacturers specifications
for product storage (The manufacturer’s
specifications are not stated in the standard.
However, note that section A4.7.1 of NLPA 631
does state that for linings that have been
successfully in service for 5 yearsin underground
tanks, the manufacturer of the lining may document
the compatibility of the lining to the product to
which the lining has been exposed. Part of the
inspection for compatibility isthat the lining retains
aminimum of 50% original cured hardness to meet
compatibility requirements).

thicknesstesting

- isrequired, but standard does not specify test
location or number of tests required.

- lining thickness must be a nominal thickness of
125 mils with a minimum thickness of 100 mils.
holiday testing (also referred to as an internal
inspection tightness test in the standard)

- conducted at arate of 100 V/mil of nomina lining,
but not less than 12,500 V and not more than
35,000 V.

- any holidays detected must be repaired.

- there can be no holidays detected in the lining on
the fina test.

hardness testing

- minimum of 5 readings below fill riser - 1 reading
directly below opening, 4 readings at least 10 inches
offset from the centerline, outside any influence of
the striker plate.

- minimum 50% original cured hardness needed to
pass.

thicknesstesting

- minimum of 5 readings below fill riser - 1 reading
directly below opening, 4 readings at least 10 inches
offset from the centerline, outside any influence of
the striker plate.

- minimum 100 mil thickness needed to pass.
tightness testing

- 0.1 gph tank tightness testing.

-failure of the tightness test requires human entry.




Regulatory Requirement

NLPA 631, Chapter B

KWA Recommended Practice

Other requirements relating to
the inspection of internally-
lined tanks specified in the
standard

- confined space entry certification and safety
training of employees certification required.
- ingpection affidavit required.

- specialist must certify to tank owner/operator that
personnel performing assessment work on the tank
are knowledgeable of all applicable proceduresin
this practice and that al work was performed in
strict accordance with this practice.
- apreliminary site survey must be conducted
- visual record and report must be submitted to the
UST owner/operator.
- independent third party evaluation required.
- evaluation of video equipment.
- comparison to manned entry inspection.
- 50 consecutive tank inspections required
where video and manned entry inspections
are used.
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