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1. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions
in any specific case will be made applying applicable laws and regulations to the site-specific facts.
Mention of trade names or commercial products does not constitute an endorsement or
recommendation for use.

2. STANDARDIZED OPERATIONAL COMPLIANCE INSPECTION PROCEDURE

The inspection provides an opportunity to educate and assist tank owners with maintaining
compliance with the underground storage tank program.

The following information is provided as an outline of the steps to follow to set up and complete
the inspection. It is not intended to be a stand-alone document. It is supported by the general
requirements outlined in the “Preparing for an Inspection” Policy and all the Technical Chapters.
The Technical Chapters contain the details for each item to be inspected and the records required.
All correspondence, records, etc., shall be tracked and uploaded in the GasLog, Mobile Inspection
Application (MIA) when received or issued in accordance with the current Standardized Inspection
Manual.

3. PREPARE FOR INSPECTION

a. The Energy Policy Act of 2005

The Energy Policy Act of 2005 requires that each facility be inspected at least once every three
(3) years. The three (3) year list of facilities to be inspected is query contained in GasLog.
Review the list and select facilities to be inspected using the first year for the appropriate
region. Depending upon resource allocations inspections may be assigned outside of
traditional Environmental Field Office boundaries. Inspections can be coordinated based on
proximity, owner/operator (O/0), etc. Inspectors should consider all reasonable requests from
the O/0 to schedule inspections if it will not interfere with the scheduled inspection cycle or
generated list.

b. Review the Notification Database

Review the Notification database and determine if existing O/O and facility information is
correct and complete. Confirm compartment and piping release detection method in addition
to the asterisk items. The information should be updated in the Inspector Amendment page
of the UST Notification System-UST Admin application. You may submit any necessary changes
prior to creating and scheduling the inspection in MIA to avoid duplicating efforts once the
inspection is created. Ensure that compartment changes are saved on each page prior to
navigating to the next compartment. You must enter your name and submit changes to
complete the Notification database updates.

Changes made to the release detection method can have an impact on B Operator
Training, requiring retraining or may create a violation in the MIA if Tank Helper is not
updated by the B operator. More information can be found about A,B,C operator
requirements in section 13.g below.
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Ownership and address changes must be verified by the Notification Section. Always ensure
you carry blank copies of the following forms with you on the inspection: CN-1260 Notification
of Underground Storage Tanks, CN-1383 Change of Owner Mailing Address, Amended
Notification, CN-0911 Seller Reporting Change of Ownership of Tanks, CN-1392 Buyer's
Notification and CN-1186 Notification of Indicia of Ownership.

Review GasLog Facility Information

Review the GaslLog for past inspection(s) documentation and release history. Review the Tank
Helper database to determine if the O/O has designated A and B operators. If not, include
reminder variable in FO-030 scheduling letter using MIA. Check the delivery prohibition list on
the UST website to determine if the facility is on the list. If a facility is on the list, it should
already be red tagged and documented in Gaslog. If GasLog does not indicate the tanks have
been red tagged, consult your UST Environmental Field Office Manager (EFOM) for further
instruction. If GasLog indicates an enforcement case is active/pending, contact the
Enforcement Section case manager to determine if the inspection should be a follow-up to be
forwarded to the Enforcement Section case manager or if the inspection should be postponed.

Review Facility File

Review the facility file for the previous inspection and determine if any reported releases or
ongoing release investigations have occurred. If an ongoing release investigation/corrective
action is identified, notify the contamination case manager of the pending inspection. The
discovery of a release during the inspection may be handled differently with an ongoing
release investigation/corrective action case. The case manager may also want to attend the
inspection as well. There could be wells present for the investigation/cleanup that are not for
release detection (RD) purposes.

Schedule the Inspection in Advance

Personally, call O/O to schedule the inspection. While scheduling the inspection, confirm the
correct O/0O and mailing address. If an ownership change or change in mailing address is
discovered, send a Notification for Underground Storage Tanks Form to the new owner and,
if required, a Sellers form to the registered owner. During the phone call, ensure that the O/0
or a duly authorized representative (DAR) who has knowledge of the UST system and its
operation will be on site during the inspection and is able to open all manways, dispenser
covers and provide print off information as designated below. Obtain alternate phone number
of the representative to be present. If unable to reach by phone, indicate in the scheduling
memo (written confirmation by email can replace the memo and go to next item.

Notes:

e In the event a RP is unable to comply with the Division’s 3-year inspection cycle as
required by EPA, inspectors should discuss the matter with their immediate supervisor
and consult the DDFO for further instructions.

e Staff should refrain from opening manways, dispenser covers, etc. to avoid personal
injury and/or damage to UST system equipment.



f.

Confirm Inspection Date and Time

Complete the scheduling memo or print e-mail confirming inspection date and time for the
inspection file. Create a new inspection in GasLog and populate all fields that are not related
to the onsite inspection in accordance with the instructions in GasLog.

Generate the FO-030 Form Letter

Generate the FO-030 form letter in the GasLog mail merge function and issue letter (with
checklist) confirming inspection. The letter should be addressed to the owner of record in the
Notification database. If the letter is refused or returned unclaimed, then contact the O/O for
an accurate address. If the O/0 has not designated an A and B operator, include the reminder
variable in scheduling letter. Track all correspondence in GasLog and ensure all documents
are saved using the current file naming convention: 9999999 Ol # Inspection Packet MM-DD-
YYYY (date used is the inspection date). Upload inspection documents as a packet under the
last event in GasLog.

Reserve a Vehicle

Secure transportation (state or personal vehicle, Enterprise® Rental Car, etc.). See current
travel policies and/or Division/Field Office specific guidance deferring to the least expensive
options.

Day of Inspection

Gather equipment (refer to “Preparing for an Inspection” document) including assigned tablet,
PPE, etc.

Gather paperwork including any voluntarily previously submitted records. Be prepared to
document inspection observations on paper or use software (MS-365 applications, etc.) if no
wireless internet service is available at the facility.

Confirm directions to location using web or GPS services. Multiple stops can be entered for
the most efficient travel routes or to avoid traffic interruptions/delays.

Notify facility O/O upon arrival. If applicable, sign visitor log to indicate presence (do not sign
waiver, see appendix). If no representative is present, call provided alternate number or
consult onsite employee. If no onsite contact available, return to office and issue appropriate
FO-036 NS form letter.

Enter inspection details in MIA. If no wireless internet service is available at the facility, use
pen/paper or software (MS-365 applications, etc.) to document inspection observations in MIA
when a wireless signal is available.

Verify name of facility, address, and ID#.
Verify owner name and address.

Ask to see the designated C operator sign or instruction manual (not required for unattended
facility if a Class B operator is also trained for Class C and will respond to emergencies and
alarms). If not available, then include as a violation in Results of Inspection letter. See item
13.g below for additional A,B,C operator requirements.
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e Latitude/longitude coordinates in GasLog at the tank system prior to or upon completing
inspection using the “Get My Location” feature:

e Indicate if UST regulated unregistered tank discovered, have O/O complete notification form
and O/O sign. Add unregistered tank finding to Results of Inspection letter citing statute
language and refer to enforcement.

o If the facility has been red tagged but not authorized to remove, determine if red tags are still
in place. If red tags have been removed, make photos of fill ports and indicate if facility is in
operation, collect all applicable information including photos of delivery tickets, record
product levels, and forward a copy of the inspection report to the Notification Section.

5. Records Review

Records will be reviewed the day of inspection (if O/O prefers to submit records prior to
inspection,) electronic submittals are acceptable. If printed copies are submitted by mail, then the
inspector will scan the documents using TDEC/Division equipment and return the records
submitted unless the O/0 has indicated they are copies not to be returned. Ensure the records
clearly identify with the facility information. Complete applicable records section for each UST
system in GasLog. If an inspection is scheduled by the Division in advance of the date of that
inspection, all records shall be present and available for review during the scheduled inspection.

a. Release Detection (RD) Records

Refer to applicable Technical Chapter or the O/O checklist. If the RD Method indicates
suspected release, complete the applicable section in GasLog, and notify the EFOM and case
manager and follow current Staff Guidance for .09(6) Process. If not notified of suspected
release, issue form letter FO-038a, Suspected Release-Unreported. In accordance with rule
0400-18-01-.04(1)(a)5., all release detection methods must have had a third-party evaluation
and be listed on the National Work Group on Leak Detection Evaluations (NWGLDE) website.
Any NWGLDE listed leak detection equipment or method for which there is no longer any
technical support available may not be used to meet the requirements.

In accordance with .02(8), a documented monthly walkthrough inspection must be performed.
Owners and/or operators must maintain records (in accordance with subparagraph(2)(b) of
Rule 0400-18-01-.03) of operation and maintenance walkthrough inspections for one (1) year.
Records must include a list of each area checked, whether each area checked was acceptable
or needed action taken, a description of actions taken to correct an issue, and delivery records
if spill prevention equipment is checked less frequently than every 30 days due to infrequent
deliveries. O/0 are encouraged to use the Division’s Monthly / Annual Walkthrough Inspection
Form (CN-2544), a nationally recognized organization’s form, or another Division pre-
approved form. The Division’s Environmental Fellow is responsible for form pre-approvals and
the list of existing pre-approved forms.



Statistical Inventory Reconciliation (SIR)

Records must provide the following information (see Technical Chapter 3.3):

e Summary page with monthly results indicating pass, fail or inconclusive
e SIR Vendor

e SIR Method (if Continuous In-Tank Leak Detection System (CITLDS), refer to section iii.
below) (Must be listed by NWGLDE)

e Method meets tank size and flow-through criteria as noted in the third-party
certification (NWGLDE)

e Acalculated leak rate not greater than 0.10 gallons per hour

e Inventory (raw) data available for last twelve months which shows:

e Water checked monthly and recorded

e Petroleum levels are measured to the nearest 1/8" of an inch

e Raw data set covers thirty days (If not, refer to SIR Technical Chapter 3.3)
e Meters calibrated annually

e Last twelve months of records available

e Record test results in GasLog Mobile Inspection Application (MIA)

Automatic Tank Gauging (ATG)

Records must provide the following information (see Technical Chapter 3.2):

e Facility information
e Manufacturer name and model #

e Type of test (static, continuous, if Continuous In-Tank Leak Detection System (CITLDS),
refer to section iii. below)

e Evaluate tank capacity limitations

e Last twelve months of ATG records are available
e Test measures to at least 0.2 gph monthly

e Record test results in GasLog MIA

e Alarm histories are only required to be provided if records for two (2) or more months
are either missing or have invalid/fail test results. However, if the O/O provides the
information voluntarily and an alarm is indicated, evaluate the reason for alarm to
determine if additional review is needed (such as a probe out alarm)

e Test meets third-party certification requirements

e Annual ATG Test Report is available for review (beginning October 13, 2021 the last
three test reports should be available for inspection).



Continuous In-Tank Leak Detection System (CITLDS)

Records must provide the following information:

e Summary page with monthly results including facility information
e CITLDS Vendor
e CITLDS Method

e Summary of monthly product throughput to ensure method is in accordance with the
NWGLDE listing

e Tank capacity limitations

e Last twelve months of records available

e Manufacturer name and model # of ATG
e Test measures to at least 0.2 gph monthly
e Record test results in GasLog MIA

Interstitial Monitoring

Tanks and piping are listed separately in Technical Chapter 3.4 in order to address
situations in which interstitial monitoring (IM) is used on only tanks or only piping. Ensure
records provide the following information and are submitted on the standardized forms
(unless an alternative form that contains the same information as recorded on the
standardized form is pre-approved by the Division):

All tanks and pressurized piping installed or replaced after 7/24/07 shall be secondarily
contained with IM, however IM may be used for older tanks and piping as follows:

e Monitoring of interstitial space - electronic only

e Type of monitoring device (liquid, pressure, discriminating)

e Monitoring device is certified by third-party (on NWGLDE list)
e Last twelve months of sensor status reports available

e Last twelve months of alarm history reports available

e Record test results in GasLog MIA

Manual Tank Gauging (MTG)

Do records provide the following information?

e Tank size and diameter verified by O/0

e The method applicable for the tank size (less than or equal to 2,000 gal.) and tank age
(In Tennessee, any tank installed on or after July 24, 2007 is required to perform
interstitial monitoring; therefore, the combination of manual tank gauging and tank
tightness testing is no longer allowed. Based on the tank size (including test duration
and diameter) in Table 1 of the MTG Technical Chapter 3.1, a tightness test was
required and conducted



The time interval between stick readings is appropriate for tank size

Tank liquid level measurements taken at beginning and end of appropriate duration
of test

Level measurements are based on two consecutive stick readings at both the
beginning and ending of required test duration

Petroleum levels are measured to the nearest 1/8th inch and measurements recorded
to the nearest 1/8th inch

Last twelve months of records available
Record test results in GasLog MIA

Tank Tightness Testing

If tank tightness test required for release detection (only applicable to MTG) or a suspected
release investigation, identify the following:

Complete tank tightness test includes testing of ullage space

Tank tightness test was performed within the last five (5) years if conducted in
conjunction with manual tank gauging

The report format should include information outlined in Technical Chapter 3.7

Pressurized piping

Identify the following: [requires one catastrophic and one periodic option (see Technical
Chapter 3.5)]

a. Catastrophic (automatic line leak detector):

Mechanical Line Leak Detector

Annual line leak detector test (must meet 3.0 gph at 10 pounds per square inch
(psi) or equivalent leak rate, not just pass/fail results. If leak detector does not pass,
it must be replaced) Results from last three annual line leak detector tests should
be provided for inspection., or

Electronic line leak detector

Annual line leak detector test (must meet 3.0 gph at 10 psi or equivalent leak rate,
not just pass/fail results. If a leak detector does not pass, it must be replaced);
Results from last three annual line leak detector tests should be provided for
inspection.

b. Periodic (annual line tightness test or monthly monitoring)

If annual line tightness test, the test must be provided including information
outlined in Technical Chapter 3.5, or

Electronic line leak detector - have last twelve (12) months of 0.2 gph tests or
annual 0.1 gph test. Record test results in GasLog MIA or,

Monthly monitoring - have last twelve (12) months of results. Record test results
7



in GasLog MIA

8. Suction Piping
Identify the following (see Technical Chapter 3.6):

e American (U.S.) Suction Piping - three (3) year line tightness test or last twelve (12)
months of monthly monitoring records

e European (safe) Suction Piping - No release detection is required on suction piping
that is designed and constructed to meet the following:

e Below-grade piping operates at less than atmospheric pressure

e Below-grade piping is sloped so that the contents drain back into the storage tank if
suction is released

e Only one check valve is present and is directly below the suction pump (if previously
verified for the current piping, not required to resubmit)

e Product that flows by gravity such as in a remote fill pipe or waste oil piping will be
regulated as safe suction piping

9. Dual Use / Emergency Generator Tanks

In late 2017, the United States Environmental Protection Agency notified the Division that
diesel is no longer considered a substitute, therefore, many UST systems that were
originally interpreted as exempt may now be subject to regulatory requirements. The type
of fuel used and where that fuel is consumed are the two main factors to consider when
regulating dual use tanks. The Division must review the last three bill of ladings to ensure
it meets these requirements. See Section 2.2 Atypical UST Systems of this manual for more
information.

b. Corrosion Protection Records.

1. Impressed Current or Galvanic Systems

Impressed current or galvanic system survey form must be completed and submitted
unless an alternative form that contains the same information as recorded on the
standardized form is pre-approved by the Division. See Technical Chapter 4.1.

The most current three (3) year cathodic protection test results, the previous three (3) year
cathodic protection results, and if applicable, cathodic protection test results conducted
within six (6) months after a repair to the CP system shall be provided for inspection. The
test results shall be provided on the Division's form (unless an alternative form that
contains the same information as recorded on the standardized form is pre-approved by
the Division) and shall be complete. If CP test results indicate readings are not consistent
with the reported material of construction, discuss with O/O during onsite inspection and
follow outlined procedures in Section 12 below.

For impressed current systems, the Impressed Current Cathodic Protection 60-Day Record
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of Rectifier Operation form (CN-1282) containing at least the last three (3) required
readings shall be provided or this information can be provided on the Division’s Annual
Walkthrough Form (CN-2544) (unless an alternative form that contains the same
information as recorded on the standardized form is pre-approved by the Division).

2. Interior Tank Lining

If impressed current or galvanic cathodic protection is not present or active, the tank(s)
must be permanently closed. See Technical Chapter 4.1. The O/O should have records
relative to adding CP including:

e CP Expert Design

e Tightness test results within three (3) to six (6) months after addition of impressed
current (IC) (see tank tightness testing section above and Technical Chapter 3.7)

e CP test within six (6) months after installation of IC

c. Spill Bucket (Refer to Technical Chapter 4.2)

Spill bucket logs must be completed for the last twelve months, show any actions taken as
aresult, and reported on the Division's standardized form CN-1286 or this information can
be provided on the Division’s Annual Walkthrough Form (CN-2544) (unless an alternative
form that contains the same information as recorded on the standardized form is pre-
approved by the Division).

d. Dispenser (Refer to Technical Chapter 4.2)

Dispenser Logs must be completed quarterly, show any actions taken as a result and
reported on the Division's form CN-1287 or this information can be provided on the
Division’s Annual Walkthrough Form (CN-2544) (unless an alternative form that contains
the same information as recorded on the standardized form is pre-approved by the
Division).

e. Overfill Verification

Overfill prevention equipment must be tested at least once every three (3) years. See rule
.02(3)(a)4. At a minimum, the test must ensure that overfill prevention equipment is set to
activate at the correct level and will activate when petroleum reaches that level. See rule
.02(3)(c).

Complete test results shall be provided on a nationally recognized form such as published
by the Petroleum Equipment Institute (PEl) unless an alternative form that contains the
same information as recorded on the standardized form and is pre-approved by the
Division.

The following must be verified during each inspection by one of the options below:

e Ball Float Valve (cannot be used with suction piping, pressurized deliveries, remote fills
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or coaxial stage | vapor recovery)

e If atank owner elects to install a flapper valve in addition to a ball float, it must be set
to activate at a lower shutoff level than the ball float according to PEI RP-100.

e Flapper valve (verify presence during day of inspection)
e High level alarms (verify presence during day of inspection)

Overfill verification is not required for systems filled by transfers of no more than twenty-
five (25) gallons at one time or empty TOS UST system. See Section 2.4 and Technical
Chapter 4.2 of this manual.

f. Installation

If new installation within the last twelve (12) months or a first inspection of a facility (not
previously registered), installation records including tank bill of lading, installation
checklist, installer's invoice, and initial systems test prior to dispensing (see tank tightness
test section above and Technical Chapter 3.7). For a safe suction system, determine if a
previous inspector verified installation records indicating only one check valve is present
in the piping immediately below the dispenser or a signed statement from a contractor
verifying the same and describing how the determination was made.

g. Repair/replacement, if applicable.

Records of repairs to release detection or cathodic protection equipment (for three (3)
years after repair for all permanently installed equipment). In accordance with .02(8), for
all UST systems, an annual walkthrough inspection must be completed (Division form CN-
2544). Worn or damaged product measurement sticks must be replaced.

e Records of repairs to steel tanks or fiberglass-reinforced plastic (FRP) tanks or FRP
piping. Tightness test or monthly monitoring results following repair (see tightness
testing section above).

e Tightness test results conducted no later than 6 months but no sooner than three (3)
months following the addition of anodes to any cathodic protection system. See
release detection record section above for tank tightness testing and Technical
Chapter 3.7.

h. Alternative Fuels

Prior to putting a UST system designed to store ethanol blended fuels greater than 10%
ethanol or a blend of greater than 20% of biodiesel into service, tank owners must
complete and submit an Equipment Compatibility Checklist (CN-1285) and a Statement of
Compatibility (CN-1283) indicating the UST system components will be compatible with
the product stored.

If applicable, check with Notification Section to determine if the Equipment Compatibility
Checklist for Underground Storage Tanks Systems with blended fuels (CN-1285) and
Statement of Compatibility (CN-1283) were submitted as required. Provide the checklist to
the O/O or instruct where to locate the form (Alternative Fuels page on the Division’s
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website https://www.tn.gov/environment/program-areas/ust-underground-storage-
tanks/compliance-inspections/alternative-fuels.html ) for completion and submittal to the
Division. This form is usually submitted with the Division’s Pre-Installation Notification
Form (CN-1288).

6. Equipment Inspection

The following information is provided as an outline of the steps to follow to complete
the inspection. It is not intended to be a stand-alone document. It is supported by the
general requirements outlined in the “General Requirements for an Inspection” Policy
and all the Technical Chapters. These contain the details for each item to be inspected
and the records required.

a. Inspect UST Equipment and Facility Perimeter.

This outline was designed to aid the inspector of how to inspect equipment based on the
location of the component to be inspected and does not necessarily fit into the broad
category. Some items may be repeated if located in multiple areas to be inspected. It is not
intended to dictate the actual order of inspection but to ensure that all system components
are inspected. The O/O or DAR should provide safe access to all manways and dispensers and
remove covers during the inspection. The inspector should take time to thoroughly inspect all
equipment. If evidence of a release is discovered, notify the EFOM and case manager, follow
the current Staff Guidance for .09(6) Process and refer to Rule 0400-18-01-.05 for steps to
complete under suspected release including dispenser and STP manways/sumps,
environmental impacts [per rule .05(2) includes discovery of petroleum escaping from the UST
system, associated containment devices, or any component of a tank, line, dispenser, meter
or line leak detector, not designed for the purpose of dispensing petroleum as well as the
discovery of petroleum in the environment such as the presence of free product or vapors in
soils, basements, sewer and utility lines, and nearby surface water and drinking waters],
unusual operating conditions, etc.

Take photographs of the UST facility with Division issued equipment including the
layout unless there have been no modifications since the last inspection. Photograph
all violations, tank system anomalies (water in sump, flex piping failure, uncertain if
violation(s) exists) and issues/records that require additional review. Photographs
should be saved in electronic format and if needed, forwarded to the appropriate
technical expert for assistance.

Proprietary Information: Some facilities may have security and/or company policies where
staff may not be able to take operational compliance photographs such as government,
business, or industry where proprietary processes/equipment may be in use. Staff can request
the facility's DAR to collect and submit photographs on behalf of the facility. Concerning
proprietary information claims, consult your supervisor who can contact the Division's
proprietary document control officer (Division Director) for potential options (see definitions
under Rule 0400-18-01-.01(4)).

Valid proprietary records require specific document and retention management.
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b. Verify System Configuration

This includes the number, size, contents, location, if tanks are manifolded, etc. and
compare to Division records. If discrepancies between the Notification database and
actual equipment, etc. exist, the information should be updated in the Inspector
Amendment page of the UST Notification System-UST Admin application.

If applicable, identify if oil/water separator is present and has separate holding tank that
is regulated and not registered. If not registered, complete Notification Form and refer to
Section 2.2 Atypical UST Systems.

Submersible Turbine Pump Manways/Sumps/Other Access Port Location

Check for and document the presence of seepage or drips and follow up with the EFOM
for further instructions (Rules 0400-18-01-.05 and .09(6) may apply).

Is the line leak detector vent tube connected, if required?

Check for water/soil intrusion or debris/foreign matter that would prevent adequate
inspection.

Inspect wall integrity, seals, boots/gaskets. If ball float valves are present, ensure tank top
fittings are tight to ensure proper operation. Ball float valves shall not be used with suction
system, coaxial Stage | vapor recovery, remote fills and pressurized deliveries. Examples
include: vapor recovery poppet must seat properly, ATG probe cap installed properly and
not cracked, ATG probe wire grommet missing or damaged, unused or other gauging
ports, etc.

If present, determine if manifold lines are corrosion protected (piping associated with
vapor recovery does not require CP, see Section 2.2 Atypical UST Systems, Stage | and Il
Vapor Recovery section).

For any sumps that were installed after July 24, 2007 or sumps associated with interstitial
monitoring for release detection regardless of installation date and cracks are discovered,
then sump or entry boots must be repaired or replaced (see Technical Chapter 3.4,
Secondary Containment and Interstitial Monitoring). If debris or liquid is found, the O/O0
or DAR should be advised to expeditiously remove and properly dispose of
debris/liquid/residue in accordance with local, state and federal requirements and
determine the source. Small amounts of debris/liquid/residue are acceptable if it does not
interfere with the placement or the operation of the sensor.

If sump sensors are present, ensure they are properly placed and functioning as designed
to detect a release. Inspectors should not initiate sensor alarm test; the proper function is
documented on the Division’s Annual Electronic Interstitial monitoring Report (CN-1339),
unless an alternative form that contains the same information as recorded on the
standardized form is pre-approved by the Division.

Although the submersible turbine pump (STP) head does not require CP, metal piping
components and flex connectors in contact with soil or water do require CP. See Technical
Chapter 4.1.

If the reported material of construction is in question, require verification by:
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o Installation invoice (if installed within the last three (3) years), or;

o Photographic documentation of the piping material submitted by a qualified third-
party, or;

o CP testing conducted and appropriate CP added unless tank or piping was never
upgraded to comply with the 1999 upgrade deadline, and thus would require removal.

If material of construction is in conflict with the reported information, the information can
be updated in the Inspector Amendment page of the UST Notification System-UST Admin
application.

If first generation Total Containment Inc. (TCl) flex piping is identified, issue appropriate
FO-035. See Technical Chapter 3.5 for example photos.

Line leak detectors, if required, are they present and located in the proper location. For
electronic line leak detectors if an annual test of the line leak detector has not been
performed, then an authorized representative shall be available to print off pressure line
leak setup information. If Veeder Root ELLD, the inspector should verify piping type and
length settings using a measuring wheel or Rolatape to ensure the estimated piping length
matches the reported length (30% of the actual piping length or fifty feet whichever is less)
on the provided setup information to ensure ELLDs are setup correctly.

d. Fill Port/Spill Bucket(s) Location

Visually confirm buckets appear to be functional (no holes or cracks, no debris). If debris
or liquid is found and immediately removed, this would not be a violation. If not removed
during the inspection, require removal as a violation in the results of inspection letter. If
not removed within timeframe outlined, issue as a violation in Enforcement Action Notice.
If the inspector encounters a cracked or defective spill bucket during an inspection, they
should inform the O/O that a replacement is required unless the damaged part is a
component for which the manufacturer provides repair parts and allows repairs to be
conducted. Some companies provide spill bucket liners; however, most manufacturers do
not support the installation of liners as an acceptable repair to the spill bucket. Depending
upon the appearance of the damage to the spill bucket, an O/O will be given an
opportunity to conduct an integrity test in lieu of replacement. If the integrity test
determines that the bucket is tight, it would not require replacement. Refer to Technical
Chapter 4.2, Appendix 1 for Hydrostatic Testing Procedures. Inform the O/0O and request
in results of inspection letter that they notify the inspector seventy-two (72) hours prior to
replacement so that the inspector can be present to determine if an environmental impact
has occurred. If properly notified, the inspector would inspect beneath the spill bucket to
determine if staining and/or free product is present. If significant contamination is
discovered, a site check would be required (issue form letter FO-001scsb with the
enclosure). This would involve placing one boring in the assumed downgradient direction
of the tankhold which houses the defective bucket but outside the tankhold.

Determine if drop tube is present, if required (for SIR, to exempt risers from CP or for a
flapper-valve installation)

Determine if measurements made through a drop tube using gauging stick or ATG (for SIR
only). Gauging stick should be in good condition and be capable of measuring to the
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nearest 1/8™ of an inch. A gauging stick in good condition is not broken, ends aren’t worn,
measurements are not worn off and are clearly legible, varnish is intact and not worn, and
is capped with a Teflon button.

e Presence of overfill equipment (visually verify flapper valve or automatic shutoff, if
applicable)

e Each spill bucket shall be provided with a lid that is in good condition and is not in contact
with the fill cap.

All spill prevent equipment shall be tested and every three (3) years in accordance with
rule .02(3)(c)1.(ii).

e. Overfill Equipment (if not flapper or other automatic shutoff) Location

All overfill prevention equipment shall be tested and every three (3) years in accordance with
rule .02(3)(c)2. Note that ball float valves cannot be repaired and must be replaced with an
overfill alarm or a flapper valve.

f. Dispenser Location

e Check for presence of seepage or drips and note as a violation, Rule 0400-18-01-.05(2).
The Modified Site Check Policy for Dispenser Leaks may apply. If applicable issue form
letter FO-001scd and refer to the EFOM to implement current Staff Guidance for .09(6)
Process.

e Debris that is found under a dispenser may interfere with the following: observing a leak,
determining if flex connectors require boots/CP or to determine if shear valves are
properly anchored. Debris should be immediately removed. If not immediately removed,
require removal under Rule 0400-18-01-.02(3)(b)3. as a violation in the results of
inspection letter.

e Metal piping components and flex connectors under dispensers in contact with soil or
water CP should be evaluated. See Technical Chapter 4.1. Inspect sumps, if present.

For any sumps that were installed after July 24, 2007 and cracks are discovered, then sump or
entry boots must be repaired or replaced (see Technical Chapter 3.4 Secondary Containment
and |Interstitial Monitoring). If debris/liquid is found in a sump (small amounts of
debris/liquid/residue are acceptable as long as it does not interfere with the placement or the
operation of the sensor), require the O/0 to remove and properly dispose of the liquid in
accordance with local, state and federal requirements. If damaged sump appears to have
allowed a release to the environment, if applicable issue appropriate site check form letter
and refer to the EFOM to implement current Staff Guidance for .09(6) Process. All containment
sumps shall be tested and every three (3) years in accordance with rule .04(4)(c)1.

e If sensors are present, ensure they are properly placed and functioning as designed.
(Inspectors should not initiate sensor alarm test). If liquid is found, the O/O or DAR should
be advised to expeditiously remove and properly dispose of in accordance with local, state
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and federal requirements.

If discrepancies between the Notification database and actual equipment, etc. exist, the
information can be updated in the Inspector Amendment page of the UST Notification
System-UST Admin application.

Verify piping type (suction/pressurized/gravity), configuration, and presence of flex
connectors, ball valves and/or swing joints (sometimes seen in metallic piping runs).
Determine if CP requirements are met. If non-metallic piping installed after November 1,
2005 determine if piping is labeled as required in rule 0400-18-01-.02(4)(b)1.

If not previously verified by inspector in MIA, identify material of construction (see Section
12).

If first generation TCI flex piping is identified, issue appropriate FO-035. See Technical
Chapter 3.5 for example photos.

If applicable, determine if blended fuels compatibility documents (CN-1283 & 1285) have
been submitted by the O/O to the Notification Section. Provide the checklist to the O/O or
instruct where to locate the form (Alternative Fuels page on the Division's website) for
completion and submittal to the Division. These forms are usually submitted with the
Division's Pre-Install Notification Form. If documents not on file, require documents as a
violation, Rule 0400-18-01-.02(5), in the results of inspection letter.

Check for presence of satellite dispensers (refer to Section 2.2 Atypical UST Systems).

If dispenser nozzles are bagged, ask if related to regulated issue. For example, if all nozzles
for the regular product are bagged, this may indicate a leak detector restricted flow or line
problem.

Ensure shear valves are properly anchored (see Technical Chapter 3.5) Refer to Shear
Valve Memorandum in the policy section of the Standardized Inspection Manual.

g. Cathodic Protection Equipment

Identify CP Equipment (everything not seen at manways or dispensers)

Locate rectifier box if system is impressed current

Verify that the impressed current system is turned on (inspectors should not activate).
Verify power warning and alarm lights functional, if present.

Determine if volt and amp meters appear to be operating properly.

If junction box present, inspect the number of shunts being used to determine number of
anodes (should almost always have one anode per shunt being used).

Check rectifier log if not previously provided. The Monthly/Annual Walkthrough Form (CN-
2544) may be used to document rectifier inspections.

Note the volt and amp readings at time of inspection and determine if they are consistent
with readings from rectifier log. (see Technical Chapter 4.1. Corrosion Protection for
acceptable variance)

Document if exposed or broken anode wires are present and require repairs.

h. Site Evaluation
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This is a determination if environmental impact is present and if so, refer to contamination
case manager). Check for:

e Surface water impacts
e Storm/sanitary sewer impacts
e Petroleum vapors in buildings

e Evidence of a substantial impact to soil and/or parking lot from spill, overfill or
underground release (except for diesel dispenser)

e If new concrete patches, ask for repair/replacement records if related to UST regulated
issue.

o If release is suspected or confirmed and observation wells are present and can be
accessed, require the O/0 or DAR to open the well and the inspector should use a bailer
to determine if an environmental impact is present such as free product.

e Indications of an unapproved closure.

e If a suspected or confirmed release is discovered, follow current Staff Guidance for .09(6)
Process.

7. Inside Facility

If an ATG is present, ensure that it is operational (inspectors should not touch or instruct on
use). If leak detection records are missing or invalid or active alarms are observed (such as
flashing lights, audible or displayed alarm), owners should provide a copy of the in-tank alarm
history report to determine if any tank alarms were documented during that time frame. This
allows the inspector to determine if a suspected release has occurred but does not substitute
for monthly RD records. (see Technical Chapter 3.2, Section 17 “Reporting”, to identify a
suspected release response).

If records are not available for review on the day of the inspection, then the O/O should be
cited for any appropriate violations for which the absence of records apply.

For electronic line leak detectors, if an annual test of the line leak detector has not been
performed, then an authorized representative shall be available to print off pressure line leak
setup information. If Veeder Root ELLD, the inspector should verify piping type and length
settings using a measuring wheel or Rolatape to ensure piping length matches the reported
length on the provided setup information (30% of the actual piping length or fifty feet
whichever is less). (If approximate piping length does not match setup information, the LLD
will not function properly and the information should be submitted for additional review).

If rectifier located inside, see CP section above.

8. Photographing and/or Scanning Records

Photograph and/or scan all records and documentation of violations (such as ATG Console
Alarms, Paperwork Violations, Failing Release Detection Records, Failing CP Tests, uncertain if
violation(s) exists) and issues/records that require additional review. Photographs and/or scanned
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documents should be saved in pdf format and if needed, forwarded to the appropriate technical
expert for assistance.

9. Temporarily Out of Service (See TOS SIM Chapter for additional details):

e Check product levels,
e Ensure CP is operational and applicable records maintained,
e RD records for past twelve (12) months if residue present and greater than one inch

e If the UST System has been TOS greater than three (3) months ensure all pumps, lines,
manways, ancillary equipment are secured and properly registered as TOS.

10.Site Sketch

Complete the site sketch in GasLog unless the site sketch completed for the previous inspection
and no modifications were made since the last inspection.

11.Suspected Releases or Environmental Impacts

If suspected releases or environmental impacts are discovered, complete operator and site
section in GasLog and document as instructed and include photos. If a suspected or confirmed
release is discovered, follow current Staff Guidance for .09(6) Process.

12.0/0 discussion

The inspector should note the following on the inspection report and discuss with the O/O onsite
at the conclusion of the inspection:

e Violations found
e |tems that cannot be answered or resolved
e More information needed

The inspector will inform the O/0 that a follow-up letter will be issued outlining the above listed
items, answer questions, and offer suggestions to organize records.

In accordance with rule 0400-18-01-.16(4), if the Division determines that the UST system is out of
compliance at any time, then successful completion of operator retraining appropriate to the level
of the operator class must be completed within thirty (30) days from the date the Division
determines that the UST system is out of compliance.

If the inspector later discovers issues that were not discussed onsite, the inspector should contact
the O/0 identifying the issue, work with the O/0 to resolve and note that it will be reviewed during
the nextinspection. However, if inspector notes missing records that were required to be available
for review during the inspection and are submitted later, these and other submitted late records
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are subject to potential violations.

An example includes, but is not limited to, records submitted after the inspection indicate a
suspected release. If the tank internal lining is the only method of corrosion protection, inform
the O/0 that they must permanently close the tank(s) and refer to the Enforcement Section.

13. Inspection Follow-Up

a.

No Violations Found

If no violations found, issue FO-037 through mail merge feature of GasLog MIA.

Observations

An observation is any item not specifically listed in the Rules of the Division of Underground
Storage Tanks, 0400-18-01-.01 et seq. This could include best management practices,
preventative measures to avoid future potential violations, etc.

Records Submitted for Review After the Date of Inspection

Prior to the issuance of results of compliance letter (FO-36), review all records (paper,
photographs, or scans) submitted directly after the inspection. If the submitted records
completely address outstanding violations, then issue FO-036vc (violations corrected). The
records submitted must predate the inspection for operator retraining violations (ORV).
Responses in the MIA application should not be changed unless documentation was received
the same day as the inspection. Copies of all compliance documents received should be timely
uploaded into the application.

. Records NOT Submitted for Review After the Date of Inspection

If records were not provided on the date of inspection and are not supplied before letter
issuance, refer to item g below.

Ownership Changes

If ownership discrepancies were encountered during the scheduling or inspection process but
were resolved through proper registration, issue all correspondence to the newly registered
owner. If ownership was unresolved, issue correspondence to registered owner.

If new notification form was completed during inspection or required to update information,
upon receipt of the form, the inspector will then forward to the Notification Section.

Ownership and address changes must be verified by the Notification Section. Always ensure
you carry blank copies of the following forms with you on the inspection: CN-1260 Notification
of Underground Storage Tanks, CN-1383 Change of Owner Mailing Address, Amended
Notification, CN-0911 Seller Reporting Change of Ownership of Tanks, CN-1392 Buyer's
Notification and CN-1186 Notification of Indicia of Ownership.
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f. Corrosion Protection

If tank internal lining is the only method of corrosion protection, include language in the
correspondence to inform the O/0 that they must permanently close the tank.

g. Violations Found (FO-036 Letters)

Confirm GasLog MIA generated violations. Resolve any violations in question with the
Enforcement Section. If additional information is needed to properly complete inspection,
complete that variable in the letter. Issue the appropriate Results of Inspection Letter (FO-
036) - violations found. Be sure to include spill bucket replacement, failure to register, or
failure to report a suspected/confirmed release if discovered during the inspection. If a
suspected or confirmed release is discovered, follow current Staff Guidance for .09(6)
Process.

Class A, B, C Operator Requirements

OPERATOR ON-SITE AND POSTING REQUIREMENTS

ATTENDED UNATTENDED UNATTENDED PART-TIME
C A+B while no operators on site |Posting while attended
ER Sign/Instruction Manual Posted|B=C provided B trained as C Follow Unattended while unattended
B/C respond to all emergencies

o If the O/0 has not designated a Class A/B or not currently an active designee, include
as a violation 0400-18-01-.16(1)(a) or (2)(a) in the Results of Inspection letter.

* Include the violation 0400-18-01-.16(3)(c) in the Results of Inspection letter if a sign
or instruction manual is not placed where the Class C operator would be expected
to see it during the normal course of their work.

= |fafacility is unattended, a Class B operator that is also trained for Class C and will
respond to emergencies and alarms then no violation exists.

o If afacility is unattended part of the time:
» The facility must have a sign or instruction manual while attended and

= Must have a B Operator respond to all emergencies and alarms while unattended
0400-18-01-.16(3)(d).

o In accordance with rule 0400-18-01-.16(4), if the Division determines that the UST
system is out of compliance at any time, then successful completion of operator
retraining appropriate to the level of the operator class must be completed within
thirty (30) days from the date the Division determines that the UST system is out of
compliance. Follow “Filed Office Operator Retraining Notices & Related Operational
Compliance Inspections Enforcement Referral Process” guidance effective July 1, 2022,

If needed issue the appropriate (FO-035) flex piping letter in addition to the appropriate

results of inspection letter. (A visual non-metallic piping identification guide can be found

here http://www.nwglde.org/downloads/flexpipeid_guide.pdf.)

If extension request filed, issue extension as outlined in the Enforcement Policy.

If enforcement action required as outlined in the Enforcement Policy:
o Issue appropriate EAN letter,
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o Prepare and submit the appropriate Enforcement Action Request (EAR) and
submit to the EFOM for review and approval.

o Once reviewed and approved by the EFOM, email the EAR to the
enforcement team at the Enforcement Team'’s internal email address
UST.EAR@tn.gov .

h. Documentation and Tracking

Track and upload all correspondence, inspection documentation, and/or reports in
GaslLog.

If a suspected or confirmed release is reported, follow current Staff Guidance for .09(6)
Process.

If applicable, draft memo to EFOM for referral to appropriate agency for issues not
regulated by UST but observed during inspection. Track such referrals using the complaint
module of GasLog.

Prior to closing or referring an inspection:
o Verify tracking entries

o Dates

o GPS coordinates

o Case status

o Inspection violations

o All documents are uploaded

o Site sketch is complete and correct
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

SECTION 2.2
ATYPICAL UST SYSTEMS

. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions
in any particular case will be made applying applicable laws and regulations to the specific facts.
Mention of trade names or commercial products does not constitute an endorsement or
recommendation for use.

. PURPOSE

This document provides technical and specific knowledge regarding issues related to
underground storage tank or component configurations and/or applications which are
considered to occur less frequently or may be more complex than is typically encountered. This
document will attempt to provide guidance and direction on the applicability of the underground
storage tank rules in these circumstances. Each section will be discussed separately.

. AUTHORITY

All rules referred to in this document are contained in Chapter 0400-18-01 and are available on
the Tennessee Secretary of State's website at
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm .

. HIGH THROUGHPUT LOCATIONS

An inspector may encounter many different challenges when inspecting high throughput
locations. Product holding capacities are large, and the location layout and physical equipment
may be very different than what is typically encountered at most other retail locations. Traffic flow
is usually high, with lots of vehicles, both commercial and passenger vehicles usually in motion at
the location, so inspector safety is very important.

High throughput locations are not limited to truck stops, or 24- hour operations, although some
of the more complex tank and piping configurations will be seen at those facilities. Large retail
chain operations are adding gasoline sales to their list of customer services. There are also an
increasing number of convenience stores that are partnering with food chain or beverage chain
sales to increase customer traffic to those locations. Many of these locations have recently


https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm

undergone a “facelift” or remodel to attract customers and increase fuel sales.

Some of these locations may have been first inspected when they were “average” retail locations
and now the operations are more complex. Tank and/or piping configurations may have changed
since the last inspection. Single product dispensers may have been replaced by multi-product
dispensers. Additional fueling locations may have been added, and additional products such
as diesel, biofuels or ethanol flex fuel may be offered to customers. Be aware if inspecting a
location that has undergone a transformation, there may be differences in what is there since the
last inspection. If there are changes present in the tank and piping material that have not been
reported on the Notification for Underground Storage Tanks form CN-1260, those changes must
be reported by the tank owner as required by rule .03(1)(g).

The same rules that apply to petroleum tanks at other UST facilities also apply to high throughput
locations; it just makes the operation and inspection more difficult to always recognize how the
rules may apply at these locations. Here are a few things to be aware of in conducting an
inspection at high throughput locations:

a. Leak Detection

Traditional tank and piping leak detection methods at high throughput locations are more
complicated. However, high throughput locations must comply with the release detection
performance standards set forth in rule .04(1)(a)3. Some things to be considered are:

1. Automatic Tank Gauges (ATG)

High product throughput, frequent deliveries, and little or no tank quiet time make static
testing for these tanks virtually impossible. Many product tanks will be manifolded and
product may be continually moving between tanks. The product storage capacity will
exceed the static testing ability of many ATGs. The solution for these locations using
automatic tank gauges is a Continuous Statistical Leak Detection (CSLD) system. Tanks
using this system are not required to shut down to do monthly testing provided the system
is able to deliver a monthly result in accordance with rule .04(3)(c)2. Locations that are not
using a CSLD program with their ATG must conduct a monthly static test in accordance
with rule .04(3)(c)1. See the sections on CSLD in the ATG and Statistical Inventory
Reconciliation (SIR) Technical Chapters for the advantages and capabilities of using CSLD.

ATGs have practical size limitations as mentioned in the third-party evaluation as shown
on the National Work Group on Leak Detection Evaluations (NWGLDE) list. Effective
October 13, 2018, all release detection methods shall have a third-party evaluation by the
NWGLDE in accordance with rule .04(1)(a)5. Most ATGs have been evaluated for tanks
ranging from 15,000 to 20,000 gallons in most cases. Since most listed ATGs were not
evaluated with manifolded tanks, the size limitation applies to all tanks in the system.
Many high throughput locations will be using a CSLD program in conjunction with their
ATG. Current NWGLDE Listings show a range for CSLD systems from 18,000 gallons to
100,000 gallons, with the average size at about 38,000 gallons. These programs also have
an upper limit on size, but the limitation applies to the total volume in the manifolded tank
system and is much greater than a single tank. Inspectors should make sure that the
capacity of tanks being monitored at any location is within the size limitations shown on
the NWGLDE list and in accordance with performance standards set forth in rule .04(1)(a)4.



and rules .04(3)(c)1. and 2. If that is not the case, the tank owner should be instructed to
use a method which is appropriate for the capacity at the location in accordance with rule
.04(1)(d).

When high throughput locations use a single ATG probe for release detection and the
tanks are manifolded, the ATG must be using a CSLD program. One ATG probe generally
works well in single tank installations, but if two or more tanks are manifolded with only
one probe in one of the tanks, the ATG is not capable of compensating for product
transfers between tanks without CSLD software. If the ATG does not have CSLD, separate
probes must be installed in each tank and a means of breaking the siphon between the
tanks and a separate static test conducted each month for each tank in accordance with
rule .04(3)(c)1. Although this approach will work; it is usually impractical at high throughput
locations.

An additional benefit of using CSLD with ATGs in high throughput locations is the fact that
the CSLD does not require any tank down time to determine a monthly monitoring result,
and CSLD is capable of testing tanks at lower product levels than many probes which only
conduct static testing (See Automatic Tank Gauge Technical Chapter 3.2 for additional
information on CSLD methods). Not having to stop fuel sales to do static testing is
extremely important to owners of high throughput locations.

Automatic tank gauges certified by third party evaluators for static testing are not
restricted by monthly throughput. However, CSLD methods do have product throughput
limitations. Locations must not exceed the monthly throughput limitations shown on the
NWGLDE list or the monthly test result may not be valid in accordance with rule .04(1)(a)5.
Currently, the NWGLDE list shows product throughput limitations ranging from nearly
127,000 gallons to 2.7 million gallons per month. The median figure lies between 154,000
and 257,000 gallons per month. Vendors frequently undergo revisions to their third party
evaluations in order to improve their listings for system capacity and throughput
limitations, so inspectors should refer to the NWGLDE website occasionally for the most
current information.

Interstitial Monitoring (IM)

All tanks and piping installed or replaced on or after 7/24/07 shall be secondarily contained
with IM in accordance with rules .02(1)(b), .02(2)(a)2., .02(2)(b)2. and .02(2)(c), however IM
may be used for older tanks. There are no unique requirements for high throughput
facilities using IM for release detection. Refer to rule .04(3)(d)1. and Technical Chapter 3.4
Secondary Containment and Interstitial Monitoring for specific requirements relative to
IM. Hydrostatic and vacuum methods are more difficult to implement due to long piping
runs at high throughput facilities.

Statistical Inventory Reconciliation (SIR)

SIR can be conducted at these locations in accordance with .04(3)(e), but very accurate
data likely will only be gathered by means of an ATG. Unless the tanks can be shut down
for a short time daily to gather inventory data using a gauging stick, inconclusive results
may occur. Inspectors may encounter locations that have ATGs for leak detection that
also may be using a CSLD program. Refer to rule .04(3)(e), .04(4)(d), and Technical Chapter
3.3 Statistical Inventory Reconciliation for specific requirements relative to SIR and
Continuous In-Tank Leak Detection Systems.



b. Pressurized Piping

Many high throughput locations will have mechanical line leak detectors (MLLDs). Larger
diameter product pipelines (3" diameter) and long piping runs connecting tanks and many
dispensers are often seen at high throughput facilities. This often requires the use of high
volume line leak detectors sometimes called “Big Flo” line leak detectors. Companies make
high flow MLLDs to accommodate larger diameter pipelines and additional fluid dynamics that
accompany high throughput locations. These are generally seen in a special adapter fitting
located on the piping itself rather than on the submersible pump.
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Provided there is a nozzle pumping fuel, a MLLD will never return to the leak sensing mode. So, a
high throughput location may have Big Flo MLLDs installed, but if there is not sufficient quiet time,

it may not meet the requirements of rule .04(2)(b)1. and .04(4).
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The preferred location of the line leak detector is in the top of the submersible pump, however, if
it cannot be installed this way, it should be installed as close as practicable to the pump head in
the special tee fitting. In lieu of relocating the MLLD, the Owner/Operator may install a sump
sensor if all the following conditions are met:

e The sump must be liquid tight;
e The sump sensor must be located at the lowest point of the sump;

e The sump sensor must be programmed to alarm if it senses a liquid and the Owner/Operator
must respond appropriately;

e The Owner/Operator must maintain a monthly records of sensor status and alarm history;
and

e The sensor must be tested annually.

See rule .04(2)(b), .04(3)(d) and .04(4)(a). See Technical Chapter 3.4 Secondary Containment and
Interstitial Monitoring and 3.5 Pressurized Piping for specific requirements.



This LLD is not located on the pump head,
and piping between the LLD and the pump
head is not monitored for catastrophic
leaks. Mounting LLDs in piping off the STP
head is generally only seen in older model
pumps where there is not a port for
mounting a LLD.

This LLD is located in the proper fitting in close
proximity to the STP head. This is a correct
installation for the LLD on this older model
STP.

c. Spill Containment

Some high throughput locations have spill containment areas in lieu of normal spill buckets.
These may be “cut aways” or below grade areas in the concrete where spills from product
piping can collect in these areas. Sometimes these are areas where concrete barriers have
been installed at grade to create a diked area to contain spills from the fueling operation. Most
often, all product fill pipes will share a common area. Just as with spill buckets, these areas
need to be kept free of debris in accordance with rule .02(3)(b). These areas should also be
free of cracks which would allow spilled product to leak into the ground. If cracks are present
the concrete must be sealed with a petroleum compatible material. These containment areas
are subject to the monthly spill bucket visual inspection requirements of rule .02(3)(b) and will
be subject to monthly walkthrough inspections beginning October 13, 2021 in accordance with
rule .02(8)(a)1.(i). See Technical Chapter 4.2 Spill and Overfill Prevention for specific
requirements relative to spill containment.

All spill catchment basins shall be tested every three years beginning October 13, 2021
in accordance with rule .02(3)(c)1.(ii.). All new UST systems installed on or after October
13, 2018 must comply with these requirements immediately in accordance with rule
.02(3)(c)3(ii).
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Alternate view of the spill
containment area at a
high throughput facility.

d. Cathodic Protection (CP)

Corrosion protection at a high throughput location may be a challenge because of the size of
the location and presence of other underground structures which could interfere with the
operation of cathodic protection systems. CP test results should be accompanied by a site
map indicating where the reference cell was placed as well as where remote potentials were
obtained. See rule .02(4) and Technical Chapter 4.1 Corrosion Protection for specific
requirements relative to corrosion protection.

5. System Configuration

Figure 1. on the following page, shows a system in which the piping is connected from two tanks.
This is not a true manifold tank system, since product does not flow freely between the tanks. This
configuration is often seen at high volume throughput locations due to the need to maintain fuel



delivery pressures beyond what one submersible pump can generate. The configuration of the
line leak detector and pump is important to meet the 3.0 gph catastrophic leak detection criteria.
See rule .04(4)(a) and Technical Chapter 3.5 Pressurized Piping and Line Tightness Testing for
specific requirements for line leak detectors on pressurized piping. Figure 2. below, shows
installation of pressure relief check valves when two submersible pumps are used in this
configuration in a common pipingsystem.

To Dispensers
i ip= wil T Flexible Pips with
Flexible Pips with : 4
Swivel orﬁnim Swival or Unicn
Ball Vahe
| il |
Master Pump Slave Pump
Levwar Mumbsred Tank Higher Mumbsred Tank

Figure 1.

Pressure Ralief
type check valves
(50 PS1)

As an opm;; for trouble shooting
and maintenance, install a ball /
:Z:::_downs{ream of tha'ehack The drawing shown here is to illustrate the
requirement for in-line, pressure relief type
check valves. It is not a recommended guide for
installation of piping downstream of the check
valves.

Figure 2
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a. SATELLITE DISPENSERS

Satellite dispensers remotely dispense fuel pumped from a master dispenser. In some
situations, this dispenser configuration allows a driver to fill both saddle tanks simultaneously
and speed up the fueling time with one side utilizing the master dispenser and the other using
the satellite dispenser. If an improper configuration is used, any pressurized piping from the
master dispenser to the satellite dispenser may not be monitored for leaks or have
catastrophic line leak detection between the master and the satellite dispenser in accordance
with rule .04(4)(a). Also, if the same improper configuration is used, any pressurized piping
between the master dispenser and the satellite dispenser may not be able to be tightness
tested in accordance with rule .04(4)(b) if required. Red Jacket issued a Field Service Bulletin in
June 1996 (RJ-23-51) addressing theseissues.

The diagram below illustrates proper configuration for using a single LLD with a
master/satellite dispenser.

PRIMARY DISPENSER SATELLITE DISPENSER

SOLENOID VALVES

Feopiean

FUEL NOZZLES

FUEL METER

PIPING TEE UPSTREAM (BEHIND) OF

ﬁ & MASTER DISPENSER SOLENQID VALVE

FUEL FLOW FROM TANK E> E>

During an onsite inspection, inspectors may not be able to visually verify the configuration to
determine if it is installed correctly to be compliant with the 3.0 gph at 10 psi criterion for line
leak detection in accordance with rule .04(4)(a). As a result, if a facility with master/satellite
dispensing systems is encountered, the inspector will require the owner/operator to have a
service provider who is familiar with the piping system and dispenser installations verify that
the dispensing systems are properly configured in accordance with .02(1)(b). Such verification
is part of the facility records according to Division regulations and should be retained by the
tank owner in accordance with rule .03(2). This document should also be maintained in the
field office compliance file. Once the configuration is confirmed, the inspector should make
note of proper configuration in the inspection database for referencing for a future inspection.
This is not a recurring requirement unless the system configuration changes.

If it is discovered that the system is not configured properly, then the affected piping system

11



is not in compliance with Division regulations and must be brought into compliance in a timely
manner.

See Technical Chapter 3.5 Pressurized Piping and Line Tightness Testing for specific
requirements relative to line tightness testing.

OIL / WATER SEPARATORS (OWS)

Some facilities may have an OWS that is made of steel or concrete. A single vessel would be
considered a wastewater treatment tank and would be partially excluded from the regulations
as listed in rule .01(2)(b)1. except for release response and corrective action as required by
rule .06. An OWS with a separate vessel or holding tank in which the waste petroleum is
collected apart from the wastewater would be regulated. Some examples are shown below:

Two Types of Single Vessel Oil
Water  Separators - not
regulated, as illustrated to left
and just below
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The following configuration illustrates a regulated tank - Holding Tank B

Oil/Water
Separator (A) Holding tank
collects waste oil, antifreeze, grease, (B)

fuel, wash-down water, runoff,
solvents, lubricants, etc. from vehicles

Since the separate holding tank (B) contains a mixture of more than a de minimis
concentration of petroleum substances, and is not contained within tank (A) as part of the
wastewater treatment process, tank (B) is not partially excluded under rule .01(2)(b)1. as a
wastewater treatment tank. The proper classification for tank (B) in this illustration is waste oil
tank. Waste oil tanks are regulated tanks, subject to all regulated tank requirements except
spill and overfill prevention according to rule .02(3)(a)2.(ii) as long as tank (B) is 110 gallons or
more.

FIELD CONSTRUCTED TANKS

A field constructed tank means a tank constructed onsite. For example, a tank constructed of
concrete that is poured in the field, or a steel or fiberglass tank primarily fabricated in the field
is considered field constructed. Some facilities may have large field constructed tanks which
may supply underground tanks prior to fuel entering the fuel delivery piping system. UST
systems with field constructed tanks are partially excluded from Division rules as stated in rule
.01(2)(b)2 and rule .17 except for release response and corrective action in accordance with
rule .06 in the event of a release. However, effective October 13, 2018, field constructed tanks
with ten (10) percent or more of the total system capacity underground are subject to Division
regulations in accordance with rule .17. If determined by the Division to be regulated, these
systems will be subject to all release detection, release prevention, and corrosion protection
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as well as release reporting and corrective action regulatory requirements. All systems are
subject to these requirements in accordance with rule .17(1)(b).

In addition, in accordance with rule .09(3)(c) and (d) the facility must:
e Comply with subparagraph (1)(c) of rule 0400-18-01-.17;

e Demonstrate through a division approved site check, conducted in accordance with
Division guidance, that there have been no releases from the UST system(s) at this site
or that prior releases at the site would not interfere with the discovery of a new release
at the site; and

e The Division will conduct an inspection of the owner and/or operator’s petroleum site
and underground storage tank systems. The owner and/or operator shall cure, to the
satisfaction of the Division, any noted deficiencies or violations discovered by Division
personnel during this inspection within 45 days, or such other time period as the
Division may allow, of the date of the notice of such deficiencies to the owner and/or
operator.

Within 30 days of the date the Division determines that the owner or operator meets the
requirements to establish fund eligibility in accordance with subparagraph (c) of this
paragraph, the Division will notify the owner and/or operator of the date that fund eligibility
was established. The fund will not cover either investigative or corrective action costs or third
party liability claims associated with a release which occurred during the time of fund
ineligibility.

DIESEL EXHAUST FLUID (DEF) TANKS

These tanks are solutions of water and urea which are not petroleum compounds and are
therefore not regulated by the Division.

KNOCK OUT TANKS

These tanks are sometimes seen at fuel terminals or bulk plants. These are part of the vapor
recovery units and are often entirely aboveground. These tanks may use either a cryogenic
process to condense fuel vapors back into liquid, or an absorption process which removes
vapors by carbon absorption. Inspectors must determine if an underground knock out tank is
storing petroleum and (is not expeditiously emptied) in accordance with rule .01(2)(c)6., and if
so, it is considered a regulated tank. Even if the tank is partially excluded in accordance with
.01(2)(b), release response and corrective action are required in accordance with rule .06.
Occasionally, a thermal process is used to burn fuel vapors. These tanks are normally empty
and would only contain amounts of liquid fuel in the event of a fueling incident where fuel was
“burped” back into the vapor recovery piping, or the tanker was accidentally overfilled during
tankerloading.

REMOTE FILLS

Some locations may make use of remote fills where the tank location, store traffic flow pattern,
or street ingress and egress, make fueling when customers are present either disruptive,
congesting to site traffic flow, or possibly increases the chances that a vehicle would strike a
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dispenser or a delivery truck. These fills are not located directly over the tank, but are offset
from the tank and must have a spill prevention device installed in accordance with rules
.02(3)(a)1.(i) and .02(3)(b). Fuel travels laterally via gravity flow until it drops into the tank. Many
times the tank will also have a vertical fill pipe which can be used to stick the tank. Ball float
valves are not allowed to be used for overfill prevention with remote fills. See Technical
Chapter 4.2 Spill and Overfill Prevention for specific requirements.

Remote fills may be located
some distance from the
actual tanks. Proper fitting
caps are required as are
monthly inspections. See
rule .02(3)(b)4.

clan —— RSP TR Ot e - Remote fill port will require
spill protection. See rule
Bty .02(3)(a)1.(i)

Tank may have ] : : In this example, although a
drop tube is present_in the
tank, this section of piping
will require corrosion

a fill port with a
drop tube as
shown here

protection if it is metallic.

If remote fills are present, they should be inspected the same as inspecting a typical fill pipe
with the following additional items to be determined:

e If the product delivery piping from the remote fill to the tank is metallic, then it must be
corrosion protected in accordance with rule .02(4)(b) and as discussed in Technical
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Chapter 4.1 Corrosion Protection. It should be bonded in and continuous with the tank
and other structures in an impressed current system. In a galvanic system, it should be
isolated and have a separate cathodic protection system from the tank; and

e Ifthereis an unlocked or accessible vertical fill pipe present in the tank in addition to the
remote fill, consult the Standardized Inspection Process, Fill Port/Spill Bucket(s) Location
Section for more information.

g. MANIFOLDED TANKS

Some locations may manifold product tanks together. This action provides larger storage
capacity and reduces the number of deliveries needed to keep the location in operation.
Although both tanks must be gauged separately, SIR and Continuous Leak Detection (CSLD)
release detection methods for manifolded tanks will typically only show one result for both
tanks. See Technical Chapters for applicable release detection methods. There are no release
detection requirements for the siphon piping between manifolded tank systems if it meets
rule .04(2)(b)2. If the siphon piping is metallic and in contact with the ground, standing water
or other liquids, it shall be protected from corrosion in accordance with rule .02(4). Manifolded
tanks are connected typically as outlined in Figure 3. During the inspection, only what can be
visually observed or easily accessed by removal of soil will be used to determine CP
requirements.

Figure 4. shows one submersible pump used to pump fuel from one tank in a manifolded tank
system. The siphon line allows product to flow from the other tank(s) to the tank with the
submersible pump. Once the submersible pump shuts down, the product will continue to
transfer between the tanks in the manifold until the product level in each tank in the manifold
is the same. (This does not mean that the amount of product in each tank is the same, since
the tanks may not be identical in size.)
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6. MARINAS

Most marinas will have unique configurations. If the tank(s) or product in the tank(s) is located at
an elevation greater than the dispenser(s), the following shall be installed to meet the
requirements of rule and .04(1)(a)2 and .04(4)a:

a.

Anti-Siphon Solenoid Valve

A normally closed anti-siphon solenoid valve is required to be installed to prevent product in
the tank from leaking out of the tank under the force of gravity in the event of a release in the
pipeline. The device shall be tested annually in accordance with manufacturer’s instructions
or guidance provided by the division.

Pressure Release Valve

A pressure relief valve should be installed between the normally closed solenoid and the line
leak detector to allow product expansion relief around the normally closed solenoid. This will
prevent pressure buildup due to thermal expansion in the product piping. Some solenoids
may have pressure relief capabilities built into the device.

Line Leak Detectors

Line leak detectors are required to be installed downstream of the anti-siphon solenoid valve
and not located directly on the submersible pump. Ensure leak detectors do not exceed the
pipeline volume requirements in the NWGLDE listing. If a leak occurs in the piping or fittings
between the MLLD and the STP head, then the MLLD will not detect the leak. To be considered
in compliance the following requirements shall be met in accordance with .04(4)(c):

e The sump must be liquid tight;
e The sump sensor must be located at the lowest point of the sump;

e The sump sensor must be programmed to alarm if it senses a liquid and the
Owner/Operator must respond appropriately;

e The Owner/Operator must maintain a monthly records of sensor status and alarm history;
and

e The sensor must be tested annually.
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The diagram below illustrates proper configuration of a LLD with downgradient piping in a marina
scenario.
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Downgradient marina piping systems which convey product under suction shall have a pressure
regulating valve installed at the suction pump, and the vents for both the pressure regulating valve
and the suction pump air eliminator shall extend back to the tank or to an elevation that is higher
than the highest point of the underground storage tank or product piping. A normally closed
solenoid shall be installed at the tank outlet as an anti-siphon device.

Marina piping shall be installed in accordance with the manufacturer’s installation instructions in
accordance with Rule .02(1)(b). Most UST piping manufacturers have specific piping for use in
marina applications that is UV resistant and provides extra stress and impact protection. The use
of fuel transfer or other hose as piping is prohibited by the manufacturer. These hoses are not
intended for permanent installation or prolonged exposure to the ground, water, or UV. Steel dock
piping, that is installed above the surface of the water, may be used if installed in accordance with
Rule .02(4)(b).

Marina piping installed, replaced, or repaired in lieu of replacement on or after July 24, 2007 shall
be secondarily contained and use interstitial monitoring for release detection in accordance with
Rule .02(2)(b). The containment sumps on the dock should be installed per the manufacturer's
instructions and be liquid tight.

Marina piping installed before July 24, 2007 shall be monitored monthly for releases in accordance
with one of the following:

e Line tightness testing conducted in accordance with Rule .04(4)(b); or
e Interstitial monitoring conducted in accordance with Rule .04(4)(c); or

e Statistical Inventory Reconciliation conducted in accordance with Rule .04(4)(d).
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7. STAGE | and STAGE Il VAPOR RECOVERY SYSTEMS

Stage | and Il vapor recovery systems are used during the refueling of gasoline storage tanks to
reduce hydrocarbon emissions and is regulated by the TDEC's Division of Air Pollution Control
(APC) Davidson, Hamilton, Knox, and Shelby counties have their own local air pollution control
programs. For more information see this website:
https://www.tn.gov/environment/environmental-related-contacts.html.

For Stage | Vapor Recovery systems, vapors in the tank which are displaced by the incoming
gasoline, are routed through a hose into the cargo tanker, instead of being vented to the
atmosphere. Sometimes piping will be terminated in the dispenser sump. Piping will sometimes
have similar flexible connectors which are usually a smaller diameter. There are three types of
Stage | systems: coaxial, dual point (tank and vent) and remote as illustrated in the diagrams and

photo below:
Coaxial - Uses Single Hose Dual Point (Tank and Vent)
Pressure ! Wacuum Valve
Cap or lid on  Gasoline PressurcMacuum vabve  —3 or Flow Restrictor
the prodict o or flow restricior
fill lube Vent Gasoline Cap on the Vent
it i ICaponthe  Flow Pipe
T P product fll l poppatvalve s
fube Poppet Valve __
= {dry break) —= ]

Submerged
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As a retrofit of tanks for Stage | Vapor Recovery requirements, some tank owners have chosen to
install Stage | vapor recovery fittings in vent piping in lieu of using a tank top opening for these
fittings. This type of retrofit will only work when the vent line is fitted with a pressure activated
vent line cap. This cap will normally remain closed and open only when a positive or negative
pressure of approximately 2 psi is reached inside the tank. A traditional vent cap open to the
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atmosphere will render the Stage | vapor recovery fittings useless and must not be used in this
application. All other tank top openings such as the fill pipe and ATG riser must be sealed vapor
tight for the Stage | vent line retrofit to work properly.

Please be aware that, in addition to the requirements of UST, the Division of Air Pollution Control
(DAPC) also regulates gasoline tanks and dispensers at gasoline dispensing facilities. DAPC
recently implemented Permit-by-Rule for Gasoline Dispensing Facilities. Owners/operators may
submit a Notice of Intent for authorization under Permit-by-Rule. The Notice of Intent form APC
202 (CN-1514), and additional Permit-by-Rule information can be found by visiting:
https://www.tn.gov/content/tn/environment/program-areas/sbeap-small-business-
environmental-assistance/permit-by-rule.html.

However, if the owner/operator prefers the option to apply for a permit, application Forms APC
100 (CN-0730) and APC 114 (CN-1001), and instructions are online at:
https://www.tn.gov/environment/permit-permits/permits-air/permit-air-air-quality-state-
operating-permit.html.

Either Notice of Intent Form 202, or application Forms APC 100 and 114, must be submitted to the
Division within thirty (30) days of the facility beginning operation. If assistance is needed, the Small
Business Environmental Assistance Program (SBEAP) is a free, confidential, technical program
within TDEC that can help. The SBEAP can be contacted at 800-734-3619 or by email at
BGSBEAP®@tn.gov. If the facility is located in Davidson, Hamilton, Knox, or Shelby Counties, please
contact the local air pollution control program for that county for air permitting requirements.

Stage Il vapor recovery systems collect gasoline vapors from vehicles' fuel tanks while customers
dispense gasoline products into their vehicles at gasoline dispensing facilities. The Stage Il system
consists of special nozzles and coaxial hoses at each gasoline pump that capture vapors from the
vehicle's fuel tank and route them to the stations underground or aboveground storage tank(s)
during the refueling process.

Effective July 14, 2016, Stage Il Vapor Recovery Systems can be decommissioned and removed,
and are no longer a required emission control for new or reconstructed UST facilities. The previous
requirement for Stage |l Vapor Recovery Systems only applied to the five-county area of Davidson,
Rutherford, Sumner, Williamson, and Wilson Counties. Davidson County has a local program, so
UST facilities in Davidson County should contact the Davidson County Air Pollution Division for
information.

Additional information can be found at
https://www.tn.gov/content/dam/tn/environment/documents/sbeap _gasoline_compliance guida

nce.pdf.

When using Stage Il Vapor Recovery equipment, the escape of gasoline vapors is held to a
minimum, helping to protect the customers from the harmful effects of gasoline vapors as well as
minimizing the escape of pollutants that contribute to air pollution.
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The following diagram illustrates a typical Stage Il setup.

Product Line

Underground
Storage Tank ~—__

Additional piping associated with Stage Il vapor recovery systems may occasionally be found
during an inspection. This piping usually consists of a small diameter copper tube originating from
the functional element area of the STP head and exiting the STP sump wall (Figure 5 below) into
the ground. The tube will connect to the vapor recovery pipe somewhere outside of the STP sump
between the sump and the dispenser. Sometimes this connection to the pipe is visible in a small
access port (Figure 6 below). This piping is for the purpose of assisting the vapor recovery from
the dispensers back to the tanks due to elevation differences. Because it is very similar to the
piping associated with siphon assists for manifolded tanks (see Figure 4 above under manifolded
tank section), the two configurations may be confused. An inspector must be familiar with both
configurations and be able to distinguish between the two. All piping associated with vapor
recovery is not required to have corrosion protection (CP) since it does not “routinely contain
product”.
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8. EMERGENCY GENERATORS

Emergency generator tank systems are commonly found at the following locations: hospitals,
prisons, courthouses, office buildings, certain manufacturing facilities, schools and nursing
homes. They are required to be equipped with spill and overfill prevention in accordance with rule
.02(3). Metal tanks and piping (i.e. steel and copper) are required to be provided with corrosion
protection in accordance with .02(4). Periodic walkthrough inspections for all emergency
generator systems are required in accordance with rule .02(8). However, some dual use tanks
where fuel is consumed on the premises where stored may still be deferred based on the product
stored.

Historically, emergency generator tank systems installed prior to July 24, 2007, have been deferred
from release detection requirements; however, the United States Environmental Protection
Agency (USEPA) recently implemented new regulations and effective October 13, 2018, all
emergency generator tank systems must comply with release detection requirements for tanks
and piping by October 13, 2021 in accordance with rule .01(2)(a)1.

Emergency generator tanks, pressurized piping and /or suction piping that do not meet the
requirements of rule .04(2)(b)2(i)-(iii) that are installed or replaced on or after July 24, 2007, shall
be secondarily contained and conduct interstitial monitoring for release detection in accordance
with rule .02(1)(c).

Any UST system that is part of an emergency generator system at nuclear power generation
facilities licensed by the Nuclear Regulatory Commission and subject to Nuclear Regulatory
Commission requirements regarding design and quality criteria, including but not limited to 10
C.F.R. part 50, rule 0400-18-.01-02(b). These systems are excluded from Rules 0400-18-01-.02
through 0400-18-01-.05 and 0400-18-01-.07 through 0400-18-01-.10, 0400-18-01-.16, and 0400-
18-01-.17.

Some emergency generator systems are equipped with submersible pumping systems which
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convey product under pressure to the generator day tank. While these systems appear similar to
conventional fueling systems, the submersible pumps are designed to operate at much lower
operating pressures (typically 15-20 psi). As a result, conventional automatic line leak detection
(ALLD) systems may not be effective for detecting catastrophic 3.0 gallon per hour @10 PSI
equivalent leaks. In addition, if fuel is being conveyed to a higher elevation than the piping outlet,
static head pressure from the fuel in the product line may prevent the leak detector from
functioning as designed. Therefore, the Division will allow on a site-specific basis, alternative
methods to ALLDs such as interstitial monitoring to monitor product piping and maintain
compliance with release detection requirements.

Generator underground piping systems equipped with day tank return lines which convey product
under pressure, either by use of a discharge pump or gravity flow must provide a method of piping
release detection. This is typically found in emergency generator piping systems which utilize
inline check valves or solenoid valves to control the flow of fuel being returned to the underground
portion of the UST system.

Pressurized emergency generator system
equipped with an interstitial sensor.
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Emergency generators UST systems fueled by
regulated substance such as diesel are
regulated by the Division.

Release detection for aboveground piping of
emergency generator systems is not
required.

All emergency generator tanks which have been previously deferred from release detection
requirements are required to implement tank and piping leak detection beginning on October 13,
2021. For tank leak detection, that means one of the permanent tank leak detection methods will
need to be conducted. Of those permanent tank leak detection methods, only the following will
typically be a valid method for an emergency generator tank.

e Monthly in-tank leak detection with an automatic tank gauge (ATG) or Statistical Inventory
Reconciliation (SIR);

e Monthly interstitial monitoring (If the tank is double walled)

Day tanks, regardless of size, must have release detection. Day tanks that are part of a regulated
UST system must be secondarily contained and have interstitial monitoring if installed after July
24,2007. There are two exceptions:

e An owner and operator have an aboveground day tank associated with an airport hydrant
system or field-constructed tank where the overall system meets EPA’'s definition of UST
system. In this case, the aboveground day tank is partially excluded from most of the
regulations, including secondary containment and interstitial monitoring.

e The definition of underground storage tank excludes (1) farm or residential tanks of 1,100
gallons or less capacity used for storing motor fuel for noncommercial purposes and (2) tanks
used for storing heating oil, when used in the operation of heating equipment, boilers, or
furnaces. for consumptive use on the premises where stored.

For piping leak detection, the first step would be to determine the configuration of the supply and
return lines. Are they pressurized, suction, gravity, or some hybrid of these configurations? If
pressurized, is there an automatic line leak detector (ALLD) or can one be installed? Figures 12-15
show four typical configurations of piping for emergency generators and the types of piping leak
detection that are acceptable. If the system is not configured like the figures above and are unsure
what leak detection methods will be acceptable then contact the Division of UST for further
guidance.

Emergency generator tanks were previously deferred from release detection requirements.
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However, beginning on October 13, 2021 all regulated emergency generator tank systems are
required to implement tank and piping leak detection. For tanks that, that means one of the
permanent tank leak detection methods will need to be performed. Of those permanent tank leak
detection methods, only the following will typically be a valid method for an emergency generator
tank.

e Monthly in-tank leak detection with an automatic tank gauge (ATG), Manual Tank Gauging, or
Statistical Inventory Reconciliation (SIR);

e Monthly interstitial monitoring (if the tank, piping, or component is double walled). Interstitial
monitoring is required for all system components installed on or after July 24, 2007.

For piping, the following diagrams show four typical configurations of piping for emergency
generators and the types of piping leak detection that are acceptable. If unsure of the system's
configuration or what leak detection methods will be acceptable then contact the Division of UST
for further guidance.

@. Vent E Nz

Supply
Suction

Pump Generator
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D = Release Detection
Mot Required

= Foot of Check Valve

Figure 12.

Main fuel tank below day tank. Overflow piping from day tank WITHOUT PUMP (gravity feed
piping is nonoperational component); underground supply piping from main tank (suction piping);
vent and fill lines (honoperational components)
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Figure 13.
Main fuel tank below day tank. Overflow piping from day tank with pump (nonoperational
component); underground supply piping from main tank (suction piping); vent and fill lines
(nonoperational components)
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Figure 14.
Main fuel tank above day tank. Return piping from day tank to main tank (pressurized piping);
underground supply piping from main tank (pressurized piping); vent and fill lines (nonoperational
components)
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Figure 15.
Main fuel tank above day tank. Return piping from day tank to main tank (pressurized piping);
underground supply piping from main tank (suction piping); vent and fill lines (nonoperational
components)

Because the operation of emergency generators is typically unmanned or partially manned, and
the release detection system does not shutdown or reduce the flow of fuel to the generator, an
alarm system should be installed so that the facility operator would be notified when a fuel alarm
is triggered. When using interstitial monitoring, an auto-dialer can alert a specified telephone
number when the sensor is tripped. All alarms should be recorded and immediately investigated.

All day tanks are part of a regulated UST system and must be secondarily contained and have
interstitial monitoring after July 24, 2007; see 40 CFR 280.20, in accordance with Rule .02(1)(c).
Automatic tank gauging and statistical inventory reconciliation would not work as the day tank
typically circulates product to the main UST and to the generator.

Spill/overfill are still required in Rule .02(3). However, tank or piping components of an emergency
generator UST system installed or replaced on or after July 24, 2007, shall be secondarily contained
and shall conduct interstitial monitoring (unless the piping is safe suction) in accordance with rules
.02(2)(a) and (b).
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Corrosion protection is also required in accordance with Rule .02(4). The most commonly found
piping is copper which should be corrosion protected. Emergency generator tank systems are
commonly found at the following locations: hospitals, prisons, courthouses, office buildings,
certain manufacturing facilities, schools, and nursing homes unless it is classified as a dual-
purpose tank (see below).

More information can be found in the Federal UST Requirements for Emergency Power
Generator UST Systems (EPA 510-K-22-003) of May 2022, https://www.epa.gov/ust/emergency-
power-generator-ust-systems-2015-requirement-release-detection.

Please be aware that, in addition to the requirements of UST, the Division of Air Pollution Control
(DAPC) also regulates some emergency generator systems as SBEAP (Stationary
Internal Combustion Engines) under the Permit-By-Rule requirements. Additional
Permit-by-Rule information can be found by visiting: https://www.tn.gov/content/tn/
environment/program-areas/sbeap-small-business-environmental-assistance/sbeap-spark-
ignition-and-reciprocating-internal-combustion-engines.html

DUAL PURPOSE TANKS

“Dual purpose tank” refers to a tank which is used to produce heat in permanently installed
heating equipment and used for the generation of power in a power-outage emergency.
Emergency generator tanks may be exempt from UST regulations if one of the petroleum products
listed in the definition of heating oil is stored in the tank [petroleum thatis No.1, No. 2, No.4-light,
No. 4-heavy, No. 5-light, No. 5-heavy, and No. 6 technical grades of fuel oil; other residual fuel oils
(including Navy Special Fuel and Bunker C); and other fuels when used as substitutes for one of
these fuel oils] and is used for the operation of heating equipment, boilers or furnaces for
consumption on the premises where stored.

In late 2017, the United States Environmental Protection Agency notified the Division that diesel
is no longer considered a substitute, therefore, many UST systems that were originally interpreted
as exempt may now be subject to regulatory requirements. The type of fuel used and where that
fuel is consumed are the two main factors to consider when regulating dual use tanks. The Division
must review the last three bill of ladings to ensure it meets these requirements.

Heating oil is typically used in the operation of heating equipment, boilers, or furnaces. There are
no restrictions on the use of heating oil under the exclusion, except that it be used consumptively
on-site. Chapter 0400-18-01-.01 has the following definition: “Consumption” with respect to
heating oil means consumed on the premises where stored. It is commonly agreed upon that the
fuel used for dual use tanks is consumed on the premises, which leads us to determine the type
of fuel used. The type of fuel delivered will determine how to regulate a dual use tank, depending
on whether it is No. 2 fuel oil or diesel fuel.

10.“SLOP” TANKS

Otherwise known as waste oil tanks, are commonly found at auto repair shops, trucking facilities,
county and state transportation facilities, bulk plants and certain manufacturing facilities. These
tanks are subject to all regulations except for spill/overfill requirements (if filled with 25 gallons or
less at one time). See rule 02(3)(a)1.
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11.FARM TANKS

These are tanks located on a tract of land devoted to the production of crops or raising animals,
including fish, and associated residences and improvements and is located on the farm property.
“Farm” includes fish hatcheries, rangeland and nurseries with growing operations. Farm tanks of
1,100 gallons or less capacity used for storing motor fuel for non-commercial purposes are not
regulated. “Farm” does not include laboratories where animals are raised, land used to grow
timber, and pesticide aviation operations. Moreover, this definition does not include garden
centers or retail stores where the product of nursery farms is marketed but not produced. See
rule .01(4).

12.RESIDENTIAL TANKS

These are tanks located on a property used primarily for dwelling purposes. Residential tanks of
1,100 gallons or less capacity used for storing motor fuel for non-commercial purposes are not
regulated. See rule .01(4).

13.SEASONAL TANKS

Seasonal tanks often require an alternate release detection method during seasonal low product
months such as kerosene that is used in cold seasonal periods in accordance with rule .04(1)(e).
Tanks may need to be temporarily closed for a portion of the year if release detection is not being
properly performed in accordance with rules .04(1)(c) and .07(1).

14.UNATTENDED FACILITIES

Occasionally tanks will be located at facilities which are unattended. These locations are typically
not retail locations but may be owned by government or businesses that use these to fuel fleet or
company owned vehicles. Emergency generator tanks at remote locations may be considered
unattended facilities. Usually a card reader is used to make a fuel sales transaction where fuel
may be purchased, although the unattended facility may be simply tanks located in secured areas
which require authorized access or a key to be able to gain access to the tanks. Locations which
have personnel present during normal business hours, even though fuel may be dispensed when
personnel are not present, are not considered unattended locations. Unattended locations
typically do not have any personnel present.

Three important differences for unmanned facilities are as follows:

e Effective August 8, 2012, unattended facilities are not required to have a Class C operator on
site but must have a Class A and Class B Operator designated for this location in accordance
with rule .16(3)(d). The designated B operator who is also trained as the designated Class C
operator will cover this requirement.

e Any unattended facility which utilizes an electronic line leak detector for line leak detection,
must have the positive pump shutdown feature for a 3.0 gph leak enabled. The alarm feature
is not appropriate for an unattended location in the event of a catastrophic line leak as
required by rule .04(4). '

e If sump sensors are installed for interstitial monitoring at unattended facilities, then power
must be disabled by the sensor in accordance with the guidance found in Technical Chapter
3.4, Secondary Containment and Interstitial Monitoring.
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15.AIRPORT UST SYSTEMS

Some unusual tank configurations may be found associated with fueling systems at airports.
Underground storage tank (UST) systems may be in close proximity to each other as well as
aboveground storage tank (AST) systems in what is called a “tank farm"”. These “farms” can appear
to be very confusing when first observed due to the numerous aboveground transfer pumps, filter
canisters and piping. Careful investigation must be conducted to differentiate the separate tanks
and associated piping. Some systems may be associated with regulated or unregulated oil/water
separator systems. Some may be associated with unregulated tanks which store substances such
as glycol (de-icing fluid). These configurations may result in a challenging application of release
detection or corrosion protection requirements.

Examples:

a. Piping Associated with Other Tank Systems

Airports may have “off-specification” (off spec) fuel tanks. These are tanks which store waste
fuel which cannot be re-used. These tanks may also be filled with other oils or fuels which are
pumped (transfer pump) from an adjacent oil/water separator via a steel pipe. This piping
may be completely underground, all above ground, or just partially underground. As a result,
this creates a release detection issue as well as a corrosion issue for the pressurized
underground piping between the two tank systems. The tank for the oil/water separator may
or may not be regulated (see previous “Oil / Water Separators” section). Even if the oil/water
separator tank system is not regulated, the pressurized piping into the “off spec” tank is
regulated and requires release detection in accordance with rule .04 and corrosion protection
in accordance with rule .02(4).

The release detection issue may be difficult to correct as a result of the nature of configuration
of this pressurized piping (i.e., to install a line leak detector for catastrophic release detection
or conduct tightness testing). The piping is usually constructed in a manner which does not
allow a leak detector to be easily installed or which does not have valves, etc. by which isolation
can be achieved to conduct tightness testing. As a result, some airport tank system owners
have elected to excavate this usually shallow, pressurized piping resulting in the entire piping
run being aboveground between both tank systems. This can eliminate all release detection
requirements for piping.

Corrosion protection (CP) is only a concern if this same piping has not been proven to be
continuous with any CP system which may be installed at the site. Also, sections of the piping
may be isolated due to dielectric unions or gaskets associated with transfer pumps. Since this
piping is regulated, then continuity must be established for the entire run of the piping. If
continuous, then the appropriate CP testing of this piping must be included with all other tank
system component testing. If not continuous, then CP must be added to this piping in
accordance with rule .02(4)(b) or the piping must be excavated to qualify as aboveground piping
as previously described and thus notregulated.
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b. Piping Associated with Fuel Transfer

Some airports may have piping which allows fuel to be transferred from one system to
another or piping from a remote fill or fuel loading area to and from a particular tank system.
This fuel loading area may include remote fill ports as well as offloading piping.

These pipes may be gravity/suction flow, pressurized, or a combination of both. This piping
may be completely underground, all above ground, or just partially underground. The piping
may have a transfer pump anywhere along the run of the piping. As a result, the piping run
may be partially suction and then either pressurized or gravity flow beyond the transfer pump.

First determine if the piping is pressurized. If pressurized, then release detection is required
for the underground portions. The same solutions described above for “Piping associated with
other tank systems” may be applied. Note: if transfer pumps allow fuel to be contained in the
suction portion of the piping and will not drain back into the tank, then release detection for
this portion of the piping is required according to rule .04(2)(b)2. Again, since this is very
impractical to implement in these type systems, the usual alternative is to excavate the section
of piping to the top of the tank which will eliminate all release detection requirements since the
piping will be considered aboveground.

In addition, the same corrosion issue solutions described above for “Piping associated with
other tank systems” may be applied for the underground portions.

c. Specific CP Issues

Some tank farm systems requiring CP have been found to be tested and reported along with
the airport's AST and associated “hydrant system" piping (which delivers fuel directly to aircraft
at the gate area). Sometimes their respective CP systems may be separate, and sometimes
combined. If any other tank systems are protected by the same CP system, then the Division
regulated UST systems should be tested and reported separately on the applicable Division
required forms (CN-1309, CN-1140 and CN-1282). See rules .02(4)(c)2. and .02(4)(c)4.

Occasionally, unregulated tanks may be included in the same CP system protection as
regulated tanks. These may include tanks such as the glycol tanks previously mentioned. This
does not create a CP issue if these unregulated tanks are properly maintained and do not
adversely affect the protection of the CP system for the regulated tanks.
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Example Fuel Farm with USTs and ASTs

Example Piping Configuration

Curbside Fuel Loading/Offloading

Example Transfer Pump

33




16.INSPECTION TIPS

It is important to not allow the confusing aboveground/underground piping configurations at
these tank farms to cause a misinterpretation of the compliance/non-compliance of each system
component. Before inspecting to determine compliance status:

e First, ask questions to fully understand what the function of each component of the system(s)
is and clearly distinguish what piping is associated with which tank (including transfer pumps
and other ancillary equipment if present).

e Completely map the tank farm and label each component.
e Correctly label fuel flow direction of each visible pipe run.
e Determine what section of piping is pressurized, gravity flow, or suction and then label it.

e Thoroughly photograph each tank system and associated piping separately (and any other
notable components or features) for future reference.

e Finally, review all notes with the owner/operator for accuracy before beginning inspection.

These documents should be scanned and uploaded to the compliance database in Gas Log for
assistance with future inspections of the facility. If there are any concerns or questions upon
completion of the inspection, refer for peer review.

17.BULK TERMINALS

Bulk Terminals are facilities that store large quantities of petroleum products usually in several
large ASTs. Various petroleum products may be delivered to the facility by tanker trucks, barges,
or pipelines and distributed to smaller facilities by transferring the fuel to tanker trucks. These
facilities are also referred to as Fuel Terminals, Bulk Plants, onshore Major Oil Storage Facilities
(MOSF) or Bulk Petroleum Storage Terminals. Occasionally some USTs may be associated with
these facilities. These facilities may be used by local or regional fuel distributors, environmental
abatement companies storing used or waste petroleum products, or major fuel distributors.
Some inspection related concerns could include:

a. Tank and Piping Configuration

Although not usually as complicated as airport fuel farms, some of these facilities may have
piping configurations that still require a more thorough investigation to determine compliance
issues. Various configurations with a combination of above and underground piping may be
observed as well as transfer pumps and filter canisters. The configuration usually includes a
loading rack and sometimes typical dispenser(s).

b. Temporary Holding Tanks

Facilities often have holding tanks that are used to temporarily store petroleum products
returned to the facility by a tanker truck. The product is later pumped back into the large
storage tanks. If this temporary holding tank is “expeditiously emptied”, then the tank is not
regulated by the Division. The inspector must determine if the tank meets the requirements
of “expeditiously emptied” in accordance with rule .01(2)(c)6.
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Apply the same “Inspection tips” as detailed above for airport facilities.

Example Tank Configuration at a Bulk Terminal
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

SECTION 2.4
OUT OF SERVICE UST SYSTEMS

1. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions in
any particular case will be made applying applicable laws and regulations to the specific facts.
Mention of trade names or commercial products does not constitute an endorsement or
recommendation for use.

2. PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks (Division)
staff, the regulated community, and service providers in understanding the regulatory requirements
for underground storage tank (UST) systems that are registered as Temporarily Out of Service (TOS).
This technical chapter contains the current policy of the Division based on the statute and regulations
governing the Tennessee Petroleum Underground Storage Tank program. The most current version
of this technical chapter will be posted and always available on the Division’'s website.

3. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are available
on the Division of Underground Storage Tanks website at https://www.tn.gov/environment/program-

areas/ust-underground-storage-tanks/act-rule-policies.html.

4. APPLICABILITY

This document provides specific guidance for UST systems temporarily closed (commonly referred
as Temporarily Out of Service (TOS)) under the requirements of Rule 0400-18-01-.07(1). TOS systems
must:

e Follow the requirements of Appendix 1, Section VII if empty (storing less than or equal to 1
inch (2.5 cm) of residue)

e Follow the requirements of Appendix 1, Section VIII if not empty (storing greater than 1 inch
(2.5 cm) of residue)

Owners and operators are required to notify the Division of any change in status (use Division
Amended Notification Form CN-1260).


https://www.tn.gov/environment/program-areas/ust-underground-storage-tanks/act-rule-policies.html
https://www.tn.gov/environment/program-areas/ust-underground-storage-tanks/ust/act-rules-and-policies.html

5.

INTRODUCTION

Registering a tank temporarily out of service and meeting the TOS requirements ensures the UST
system is properly maintained allowing the system to be safely brought back into service. Many of
the Currently in Use (CIU) requirements do not apply to TOS systems if certain requirements are met,
potentially reducing the operating and maintenance costs. A TOS system is considered empty when
no more than 2.5 centimeters (one inch) of residue remains in the system.” A TOS system is storing
when contents are greater than one inch. The TOS requirements fall into three categories:

e TOS systems, whether storing or empty.
e Empty TOS systems.
e TOS systems storing fuel.

TERMINOLOGY

Temporary Closure (Rule 0400-18-01-.07) is equivalent to Temporarily Out Service (Notification Form
CN-1260).

Empty (UST System) - Underground storage tank, connected underground piping, underground
ancillary equipment, and containment system contains less than or equal to 2.5 centimeters (one
inch) of residue.

Storing (UST System) - Underground storage tank, connected underground piping, underground
ancillary equipment, and containment system contains greater than 2.5 centimeters (one inch) of
residue.

Temporarily Out of Service - UST system not routinely receiving deliveries or dispensing fuel, and not
permanently closed.

Currently in Use - UST system is routinely receiving deliveries and/or dispensing fuel.

REQUIREMENTS FOR ALL TOS SYSTEMS - EMPTY OR STORING

The requirements discussed in this section apply to all TOS systems, whether empty or storing fuel.

a. NOTIFICATION

All notification requirements specified in Rule 0400-18-01-.03 apply to TOS systems. Changes in
the status shall be reported within 30 days.? This includes but is not limited to changes of
ownership, upgrading or replacement of tanks, changes in mailing address, and changes in
service. These changes shall be made using a Notification for Underground Storage Tanks (form CN-
1260) found on the Division’s UST Forms and Guidance webpage.

b. CERTIFIED OPERATORS

Operator designation and training requirements required by Rule 0400-18-01-.16 apply to all UST
facilities, including TOS systems. Review the following scenarios for specific requirements that
apply to attended, unattended, and partially attended sites:

1. Attended Facilities

Attended facilities must meet all Class A, Class B, and Class C operator designation and
training requirements. A sign or instruction manual must be placed where the Class C

! Defined by Rule 0400-18-01-.07(1)(a)
2 Required by Rule 0400-18-01-.03(1)(g)


https://www.tn.gov/environment/program-areas/ust-underground-storage-tanks/ust/ust-forms-guidance.html

operator would be expected to see it during the normal course of their work. At a minimum,
it must include the following: 3

e Employee’s role in responding to spills and overfills;

e Procedures for handling warnings, alarms, and response from leak detection console
(if applicable);

¢ Name and number of contact person for emergencies and monitoring equipment
alarms;

e Local emergency numbers; and

e Aninstruction to maintain a safe distance from any potential hazards.

2. Unattended Facilities

Unattended facilities must have a designated Class A and Class B Operator but are not
required to have designated operators on site. Class C Operator requirements for
unattended facilities may be met by the designated Class B Operator who is also trained as
the designated Class C Operator. The designated Class B Operator must respond to all
emergencies and alarms caused by spills or releases from the underground storage tank
facility.*

3. Partially Attended Facilities

Partially attended facilities are required to meet the requirements for attended facilities
during times the facility is attended. The requirements for unattended facilities apply when
the site is unattended.®

Any change in Class A or Class B Operators shall be reported within 30 days on the Division’s Tank
Helper webpage.®

c. TANK COMPARTMENT FEES

Rules effective June 15, 2021, suspended tank fees until June 30, 20267. Thereafter, provided tank
fees are reinstated, all assessed fees must be paid for tank compartments that are in service or
temporarily out of service during any portion of the current billing year.® Contact the Division’s
Fees and Notification Section for payment or refund questions (615-532-0945).

d. SECURE EQUIPMENT

When an UST system is temporarily closed for three months or more, owners, operators, and/or
other responsible parties shall leave vent lines open and functioning; and cap and secure all other
lines, pumps, manways, and ancillary equipment.®

3 Required by Rule 0400-18-01-.16(3)(c)
4 Required by Rule 0400-18-01-.16(3)(d)
5 Required by Rule 0400-18-01-.16(3)(e)
¢ Required by Rule 0400-18-01-.03(1)(h)
"Required by Rule 0400-18-01-.10(3)(c) & (d)
8 Required by Rule 0400-18-01-.10(3)(f)
° Required by Rule 0400-18-01-.07(1)(b)


https://tdec.tn.gov/tankhelper
https://tdec.tn.gov/tankhelper

e. CORROSION PROTECTION

When a UST system is temporarily closed, owners, operators, and/or other responsible parties
shall continue operation and maintenance of corrosion protection.’ Metal components (tanks,
piping, flex connectors, etc.) in contact with soil and/or water shall be protected from corrosion.
If metal components are protected with a galvanic or impressed current cathodic protection
system, then:

e Continue operation and maintenance of the corrosion protection system;

e Ensure electricity is supplied to the impressed current rectifier (if applicable). If electricity is
off for greater than 12-months, permanent closure of the metal component of the tank
system may be required;

e Perform cathodic protection testing every three (3) years. If necessary, repair and retest;
e Complete 60-day rectifier log for impressed current systems (if applicable); and
e Maintain all applicable records.

Refer to Technical Chapter 4.1 Corrosion Protection for additional information.

8. OPERATIONAL REQUIREMENTS FOR EMPTY TOS SYSTEMS

In addition to the operational requirements for TOS UST systems discussed in the previous section,
the requirements discussed below apply to empty TOS systems. Empty TOS systems are exempt from
many of the operational and testing requirements that apply to TOS systems storing product and CIU
systems. Meeting the requirements for empty TOS systems, in addition to the requirements listed in
the previous section, will ensure compliance and proper maintenance allowing the system to safely
be returned to service.

a. RELEASE DETECTION

Release detection, release detection operation and maintenance testing and inspections
specified in Rules 0400-18-01-.02 and 0400-18-01-.04 are not required if the UST system is
empty." Monthly and annual walkthrough inspections, annual release detection equipment
functionality testing, and containment sump integrity testing are not required.

As a best management practice, it is recommended to periodically gauge tank(s) to ensure they
contain less than or equal to one (1) inch of residue. The Division also recommends that
containment sumps used for interstitial monitoring should be visually inspected periodically.

b. SPILL AND OVERFILL

Empty TOS systems are required to have spill equipment and overfill prevention equipment that
meet the requirements of Rule 0400-18-01-.02(3)(a)1.-3."2 If defective spill or overfill prevention
devices are discovered at any time, see requirements of Technical Chapter 4.2 Spill and Overfill
Prevention Section 5.e Reporting and Record Keeping. Owners and/or operators shall keep spill
catchment basins free of water, dirt, debris, and/or other substances that could interfere with the

0 Required by Rules 0400-18-01-.02(4) and 0400-18-01-.07(1)(a)
1 Rule 0400-18-01-.07(1)(a)
12 Required by Rule 0400-18-01-.07(1)(a)



ability of the catchment basin to prevent spills.’® In addition, the spill bucket lid must be in good
condition and not in contact with the fill cap.™ This will ensure water does not enter the tank.

Empty TOS systems are exempt from testing and inspections regarding operation and
maintenance of spill and overfill prevention listed in Rule 0400-18-01-.02."° This includes monthly
spill buckets inspections, three-year spill prevention integrity testing, and three-year overfill
prevention equipment inspections. Because spill and overfill prevention devices are exempt from
integrity testing and inspections but are required to be replaced/repaired if damaged’s, it is
recommended to periodically check these devices to ensure they are not damaged. See Technical
Chapter 4.2 Spill and Overfill for additional spill prevention equipment information. Not
maintaining spill buckets monthly may result in a petroleum release into the environment, water
entering the tank through a faulty fill-cap, etc.

Rule 0400-18-01-.02(3)(a)2.(ii) exempts UST systems from spill and overfill requirements if filled
by transfers of no more than 25 gallons at a time. This rule applies to systems which are filled
with small quantities at one time, for example a waste oil tank. This rule does not exempt TOS
systems that would typically receive deliveries of more than 25 gallons from spill and overfill
requirements.

9. ADDITIONAL OPERATIONAL REQUIREMENTS FOR TOS SYSTEMS STORING
PRODUCT

The requirements discussed below apply to TOS systems that are storing more than 2.5 centimeters
(once inch) of residue.

a. SPILL AND OVERFILL

Spill and overfill prevention equipment is required and must meet all requirements discussed in
Technical Chapter 4.2."7 Every 30 days (Exception: spill prevention equipment at UST systems
receiving deliveries at intervals greater than every 30 days may be checked prior to each
delivery).”® All other testing and inspection requirements including three-year spill bucket
integrity testing and annual overfill prevention equipment inspections shall be met.™

Spill bucket integrity tests are not required for double walled spill buckets if monitored monthly
with either an electronic or mechanical device.?® See Technical Chapter 4.2 Spill and Overfill
regarding record keeping requirements.

b. TANK AND PIPING RELEASE DETECTION

Tank and piping release detection is required for UST systems storing product.?' This includes
meeting all requirements for installation, operation, testing, and inspections as stated in 0400-
18-01-.02 and .04. Annual testing of electronic and mechanical release detection components is

13 Required by Rule 0400-18-01-.02(3)(b)3.

14 Required by Rule 0400-18-01-.02(3)(b)2.

15 Required by Rule 0400-18-01-.07(1)(a)

16 Required by Rule 0400-18-01-.02(3)(b)6.

17 Required by Rules 0400-18-01-.07(1)(a) and 0400-18-01-.02(3)

18 Required by Rule 0400-18-01-.02(8)(a)1(i)

19 Required by Rules 0400-18-01-.07(1)(a) and 0400-18-01-.02(3)

20 Rule 0400-18-01-.02(3)(c)1.(i)

21 Required by Rules 0400-18-01-.07(1)(a), 0400-18-01-.04 and 0400-18-01-.17
5



required. If interstitial monitoring is being performed as a method of release detection,
containment integrity test(s) are still required. See also the applicable release detection technical
chapter for more information.

C. QUARTERLY DISPENSER CHECKS

Quarterly dispenser inspections are required on TOS systems storing fuel.?? The dispenser cover
shall be opened and a visual inspection for petroleum releases, including seeps and drips, shall
be performed at least quarterly. A log of these inspections showing at a minimum the last 12
months shall be maintained by the owner and/or operator. Quarterly dispenser inspections for
empty TOS Systems are not required under Rule 0400-18-01-.07(1)(a).

d. MONTHLY AND ANNUAL WALKTHROUGH INSPECTIONS

Monthly and annual walkthrough inspections are required to be completed on the Division’s
Monthly/Annual Facility Walkthrough Inspection Form (CN-2544) for TOS systems storing fuel.?3
The form can be accessed on the Division's Forms and Guidance webpage.

Complete all required portions of the monthly walkthrough inspections; however, if deliveries are
received at a frequency greater than monthly then task 1.1 through 1.4 are only required prior to
delivery in accordance with Rule 0400-18-.01-.02(8)(b).

22 Required by Rule 0400-18-01-.04(1)(e) and 0400-18-01-.07(1)(a)
2 Required by Rule 0400-18-01-.02(8)(a)1 and 0400-18-01-.07(1)(a)
6
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10.REPORTING

Suspected or confirmed releases resulting from any of the following conditions shall be reported to
the Division within seventy-two (72) hours?*:

1) Unexplained presence of water in the tank;
2) Evidence of a leak into the environment;
3) Unusual operating conditions observed by owners and/or operators unless:

a) The system equipment or component is found not to be releasing petroleum into the
environment;

b) Any defective system equipment or component is immediately repaired or replaced; and

¢) For secondarily contained systems any liquid in the interstitial space not used as part of the
interstitial monitoring method (for example, brine filled) is immediately removed.

4) Monitoring results, including investigation of an alarm, from a release detection method that
indicate a release may have occurred unless?>:

a) The monitoring device is found to be defective, and is immediately repaired, recalibrated or
replaced, and additional monitoring within 30 days does not confirm the initial result;

b) The leak is contained in the secondary containment and conditions listed in parts 3b and 3c
above are met;

¢) The investigation determines no release has occurred; or

d) The alarm was investigated and determined to be a non-release event (for example, from a
power surge caused by filling the tank during release detection testing).

24 Required by Rule 0400-18-01-.05(1)(a)
2 Required by Rule 0400-18-01-.05(1)(a)3.
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DIVISION OF UNDERGROUND STORAGE TANKS

TOS Requirements for Owners and/or Operators

DISCLAIMER-This document is guidance only and does not affect legal rights or obligations. Agency decisions in any
particular case will be made applying applicable laws and regulations to the specific facts. Mention of trade names
or commercial products does not constitute an endorsement or recommendation for use.

The following steps are required to ensure facilities remain in compliance with Rule 0400-18-01-.07(1)(a) when
changing the status of a UST system from “Currently In Use” (CIU) to “Temporarily Out of Service” (TOS). For additional
guidance refer to Temporary Out of Service UST System, Technical Chapter 2.4:

l. Submit the Notification for Underground Storage Tanks (form CN-1260)" within 30 days of changing the
status of any tank system to TOS;

Il. Ensure that A/B operator(s) are properly trained and designated in the Tank Helper application;?

. Continue payment of annual tank fees (suspended from July 1, 2021 through June 30, 2026); 3

V. Leave vent lines open and functioning;

V. Cap and secure all other, lines, pumps, manways, and ancillary equipment if UST system(s) is TOS for three
or more months;

VI. Corrosion Protection:

a. Metal components (tanks, piping, flex connectors, etc.) in contact with soil and/or water shall be
protected from corrosion.

b. If metal components are protected with a galvanic or impressed current cathodic protection system,
then:

i. Continue operation and maintenance of the corrosion protection system;

ii. Ensure electricity is supplied to the impressed current rectifier (if applicable). If electricity is
of greater than 12-months, permanent closure of the metal potion of the tank system may be
required;

iii. Perform cathodic protection testing every three (3) years. If necessary, repair and retest; and

iv. Complete 60-day rectifier log for impressed current systems.

¢. Maintain all applicable records.

d. Recommended practice: Periodically inspect dispenser and tank top containment sumps. If metal
components are in contact with soil and/or water, ensure these components are protected from
corrosion.

VII. Tank(s) that are empty (storing one (1) inch or less of residue (water and/or fuel)):

o

Tank and piping release detection is not required;

b. Periodic testing of spill prevention equipment, overfill prevention device, containment sump integrity
tests, electronic and mechanical release detection components are not required.

c. Report all suspected and/or confirmed releases within 72-hours of discovery; and

d. Immediately investigate all suspected and/or confirmed releases.

e. Recommended practice:

i. Periodically gauge tank(s) to ensure they contain less than one (1) inch of residue;

10
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ii. Periodically inspect spill and overfill prevention equipment to ensure that the equipment is
not damaged. If damaged, replace or repair in accordance with manufacturer’s requirement
and prior to placing the tank currently in use post-repair/replacement testing is required; and

iii. If UST system was installed on or after July 24, 2007, periodically inspect containment sumps
for damage. If damaged, replace or repair in accordance with manufacturer's requirement and
prior to placing the tank currently in use post-repair/replacement testing is required.

VIII. The following items are required for tank(s) storing greater than one (1) inch of residue (water and/or
fuel):

Tank and piping release detection; 4

Quarterly dispenser inspection(s);

If the UST system was installed prior to October 13, 2018, the following test shall be performed by

October 13, 2021 and every three (3) years thereafter:

i. Secondary containment integrity test(s) is required for sites performing interstitial monitoring
for release detection. >
ii. Annual testing of electronic and mechanical release detection components is required.
iii. If items i. and ii. above fail the required tests, repair/replacement is required. Follow-up
testing is required after repair/replacement. ©

d. If the UST system was installed on or after October 13, 2018, the tests listed in part c. of this section
are required at the time of installation and every three (3) years thereafter;

e. Allfailing and/or damaged spill buckets and overfill prevention devices shall be repaired, if allowed by
the manufacturer, or replaced. Prior to returning the tank system back into service, post-
repair/replacement testing is required;

f. Report all suspected and/or confirmed releases within 72-hours of discovery; and

g. Immediately investigate all suspected and/or confirmed releases.

=Y

IX. Returning the tank system back into service

a. Submit the Notification for Underground Storage Tanks (form CN-1260)" within 30 days of changing the
status of any UST system from TOS to CIU,

b. Items listed in Section VIl are required for CIU tank systems; and

¢. Ensure all applicable tests are complete and current when the UST system is placed back in service.

» If you have additional questions, please contact your local Environmental Field Office. Contact information is
available at: https://www.tn.gov/environment/contacts/about-field-offices.html

' Division forms are available at: https://www.tn.gov/environment/program-areas/ust-underground-storage-

tanks/forms-guidance.html

2 Division operating training and designation is available at: https://tdec.tn.gov/tankhelper

3 Division operating training and designation is available at: https://tdec.tn.gov/tankhelper

4 Rule 0400-18-01-.10(3)(c) and (d).

4If using automatic tank gauging for tank release detection, ensure the minimum amount of product remains in the
tank to produce valid results. Piping that is determined to be “safe suction” does not require release detection.

11


https://www.tn.gov/environment/contacts/about-field-offices.html
https://www.tn.gov/environment/program-areas/ust-underground-storage-tanks/forms-guidance.html
https://www.tn.gov/environment/program-areas/ust-underground-storage-tanks/ust/ust-forms-guidance.html
https://tdec.tn.gov/tankhelper
https://tdec.tn.gov/tankhelper
https://tdec.tn.gov/tankhelper
https://tdec.tn.gov/tankhelper

TN Environment &
—_CoOnNservation

6 Containment sumps which are double walled and constructed so that the inner and outer walls are continuously
monitored by interstitial sensors using brine solution or vacuum do not require testing if sensor records do not
indicate a compromised sump interstice. Sensor monitoring records shall be maintained for one (1) year.

6 Containment sumps which are double walled and constructed so that the inner and outer walls are continuously
monitored by interstitial sensors using brine solution or vacuum do not require testing if sensor records do not

indicate a compromised sump interstice. Sensor monitoring records shall be maintained for one (1) year.
7. Rule 0400-18-01-.04(1)(a)

12
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

TECHNICAL CHAPTER 3.1
MANUAL TANK GAUGING

1. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions
in any particular case will be made applying applicable laws and regulations to the specific facts.
Mention of trade names or commercial products does not constitute an endorsement or
recommendation for use.

2. PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks (Division)
staff and the regulated community in understanding the regulatory requirements for performing
manual tank gauging and provide guidance on acceptable practices for release detection using
this method in accordance with the Underground Storage Tanks (UST) regulations.

This technical chapter contains the current policy of the Division based on the statute and
regulations governing the Tennessee Petroleum Underground Storage Tanks program. This
document supersedes all previously published versions. The most current version of this guidance
document will be posted and available on the Division’'s website.

3. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are available
on the Division of Underground Storage Tanks' website at
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18-01.20181013.pdf.

4. APPLICABILITY

This release detection method can only be used on tanks that meet one of the following
categories:

e Tanks 550 gallons or less,

e Tanks 551-1000 gallons which meet the specific tank diameters (outlined in Table 1 below),
and

e Tanks 551-1000 gallons which do not meet the specific tank diameters or tanks 1001-2000
gallons in size. Tanks meeting the third category must also conduct a tank tightness test* at
least every five years.

Any tank installed on or after July 24, 2007 may not use manual tank gauging since
1


https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18-01.20181013.pdf

interstitial monitoring is required for those tank systems.

*For specific requirements pertaining to tank tightness testing, see Technical Chapter 3.7 “Tank
Tightness Testing”.

5. INTRODUCTION

Manual tank gauging is an easy and inexpensive release detection method for small volume tanks.
The liquid level is measured in a tank at the beginning and ending of an established time period.
Any change in liquid level is used to calculate the change in volume, which is compared against
established standards to determine whether any differences in the measurements are significant
enough to suspect that a release has or has not occurred.

6. REQUIREMENTS

Manual tank gauging shall meet the following
requirements in accordance with Rule .04(3)(a)2:

e Tank liquid level measurements are taken at the
beginning and ending of a period of at least thirty-
six (36) hours during which no liquid is added to or
removed from the tank (to determine the period of
time for your particular tank, see Table 1);

e Tank liquid level measurements are based on an
average of two (2) consecutive stick readings
obtained at the beginning and two (2) consecutive
stick readings obtained at the end of the required
period;

e The equipment used can measure the level of
petroleum over the full range of the tank’s height to
the nearest one-eighth of an inch;

e Petroleum levels are measured and recorded to an | The liquid level is measured in a tank at
accuracy of at least the nearest one-eighth of an the beginning and ending of an
inch; established time period.

e A release is suspected and shall be reported if the
variation between beginning and ending measurements exceeds the weekly or monthly
standards as shown in Table 1; and

e Manual tank gauging must be conducted weekly for established test duration of a minimum
of 36 hours. This test duration may be longer if periodic tightness testing is not performed
and the diameter of the tank requires a longer test. Weekly tests and monthly tests must be
performed and reconciled with a set standard to determine the status of the tank. Weekly and
monthly standards may vary according to tank capacity and/or diameter (See Appendix 1
Table 1).

7. WEEKLY AND MONTHLY TESTS

Weekly tests are calculated by determining the net change (in gallons) between the beginning and
ending of the test period. Each product level measurement must be an average of two (2)
consecutive measurements. During the entire manual tank gauging event, no product may be
placed into or taken from the tank. The two stick readings at the beginning and end of the test
period shall be recorded on Form CN-1367, Manual Tank Gauging Monthly Report.



All liquid level measuring equipment must be able to measure the product stored over the full
range of the tank’s height to the nearest one-eighth of an inch. If a gauging stick is used to measure
product level, then it must be graduated in one-eighth increments and the entire length must be
legible. To convert the inches of petroleum measured to gallons, a calibration chart for the tank
must be used.

When the weekly test is completed, the net change (positive or negative) of product level should
be compared to the weekly standard referenced in Table 1. At the end of each month all four of
the weekly tests results should be calculated. Pay careful attention to positive and negative
numbers to get the total. For example, +5 and +3 and -2 and -2 should equal +4. If the sum of the
weekly or monthly test average exceeds the monthly or weekly standard (see Table 1), then the
Division must be notified within 72 hours of a suspected release as required by Rule .05(1)(a).

RECORDKEEPING

The last twelve months of manual tank gauging records shall be maintained as required by rule
.03(2)(b)11 and .04(5) and recorded on Form CN-1367, Manual Tank Gauging Monthly Report. If
applicable, the results of the most recent tank tightness test must be retained until the next test
is conducted. Records must be kept at the site or at a readily available alternative site and be
immediately available for inspection by the Division as required by rule .03(2)(c). If tank ownership
changes, then the release detection and/or tank tightness testing records must be transferred to
the new owner at the time of ownership transfer as required by rule .03(2)(d).

REPORTING

If monitoring results from the manual tank gauging tests (weekly or monthly) indicate the tank
system may have had a release, then the owner and/or operator shall notify the Division within
72 hours and begin release investigation and confirmation steps as required by rules .04(3)(a)2.(v),
.04(3)(b)4. and .05(1)(a)3. If the monitoring device was determined to be defective (i.e. a gauging
stick is broken, or an ATG is being used to record measurements and is found to be defective) and
a suspected release was not reported to the Division, then documentation shall be maintained
demonstrating that the device was defective. Documentation justifying why a suspected release
due to a defective device was not reported must be maintained and provided to the Division upon
request.

If the monitoring device was not determined to be defective, then begin release investigation and
confirmation in accordance with rule .05(3). If the results from any tightness testing indicate the
tank and/or lines may have had a release of petroleum, then the Division must be notified within
72 hours of a confirmed release as required by rule .04(3)(b)4. and .05(1)(a)3. Owners and/or
operators must take immediate action to prevent any further release of the petroleum into the
environment, and take immediate action to identify and mitigate fire, explosion, and vapor
hazards. Owners and/or operators must repair or replace the tank and/or piping, and begin
corrective action, if the test results for the system, tank, or delivery piping indicate that a leak
exists as required by rule .06(3).



REFERFENCES

Tennessee Underground Storage Tank Program Regulations, Chapter 0400-18-01 et. seq.

U.S. Environmental Protection Agency-Office of Underground Storage Tanks



APPENDIX 1: Table 1-Testing Criteria

TANK SIZE MINIMUM WEEKLY MONTHLY
DURATION OF STANDARD STANDARD
TEST (One test) (Average of 4
Tests)
up to 550 gallons 36 hours 10 gallons 5 gallons
551-1000 gallons 44 hours 9 gallons 4 gallons

(diameter 64 in.)

551-1000 gallons 58 hours 12 gallons 6 gallons
(diameter 48 in.)

551-1000 gallons 36 hours 13 gallons 7 gallons
1001-2000 36 hours 26 gallons 13 gallons
gallons**

For all tanks of 551-1000-gallon capacity that cannot meet test duration requirements over
36 hours, a tank tightness test must be performed at least every five years.

Must be combined with tank tightness testing at least every five years.



APPENDIX 2: Manual Tank Gauging Monthly Report

STATE OF TENNESSEE

DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 12t Floor

Nashville, TN 37243-1541 (615) 532-0945

RESET FORM

MANUAL TANK GAUGING MONTHLY REPORT

All applicable sections of this report must be legibly completed in their entirety, documenting all results of manual tank gauging. This
method may not be used for tanks of capacity greater than 2,000 gallons. Any tank, regardless of capacity, installed on or

after July 24, 2007 may not use this method of release

>
>
>

of 12 months.

results must be compared to the monthly standard

two (72) hours and begin release response activities.

detection.

Complete section | through IV for all tanks being monitored.
Complete Tank Tightness Testing Form when conducting required tank tightness test (required every five years).
The owner/operator of the underground storage tank (UST) system is to maintain a copy of this report for each month for a period

in the same way.

Compare weekly readings and the monthly average of the four weekly readings with the standards shown in the following table.
If the calculated change exceeds the weekly standard, the tank may be leaking. Also, the monthly average of the four weekly test
If either the weekly or monthly standards have been
exceeded, the tank may be leaking. Contact your local environmental field office to report the suspected release within seventy-

. Minimum Duration of Weekly Standard Monthly Standard
Tank Size
Test (1 test) (4 test average)

Up to 550 gallons 36 hours 10 gallons 5 gallons
551-1,000 gallons (when tank diameter is 64”) 44 hours 9 gallons 4 gallons
551-1,000 gallons (when tank diameter is 48”) 58 hours 12 gallons 6 gallons
551_—1 ,000 gallons (also requires periodic tank tightness 36 hours 13 gallons 7 gallons
testing)
1,091-2,000 gallons (also requires periodic tank tightness 36 hours 26 gallons 13 gallons
testing)

1. UST FACILITY 1l. UST OWNER
UST Facility ID #: Name/Company:
Facility Name: Address:

Address:

City, State, Zip:

City:

County:

Phone:

1ll. TESTING INFORMATION

An additional copy of this report is to be completed for each tank that qualifies for the method.

Tank Number

Month/Year

Week 1

Week 2

Week 3

Week 4

Date:

Date:

Date:

Date:

Start Test
Time:

Time:

Time:

Time:

First Initial Stick Reading

Second Initial Stick Reading

Average Initial Stick Reading

Initial Gallons (convert inches
to gallons) [a]

CN-1367 (Rev 11/21)

RDA-2304



Week 1 Week 2 Week 3 Week 4
Date: Date: Date: Date:
End Test
Time: Time: Time: Time:
First End Stick Reading
Second End Stick Reading
Average End Reading 0 0 0 0
End Gallons (convert inches to
gallons) [b]
1IV. RESULT CALCULATION
Change in Tank Volume in
Gallons + or - [a-b] 0 0 0 0
Does tank pass weekly test?
(indicate yes or no) No No No No
To determine if the Monthly Standard was achieved, add the Week 1 Week 2 Week 3 Week 4
four weekly Change in Tank Volume, [a-b], figures, then 0 + 0 + 0 0 14
divide the sum by four and enter result in the next column.
= monthly result 0
Compare the result with the Monthly Standard for this tank
size on Page 1.
If calculated monthly result is equal to or less than the
Monthly Standard, the result is Pass.
If the calculated monthly result is more than the Monthly Monthly Monthly
Standard, the result is Fail. Result Standard
Does tank pass monthly test? No
(indicate yes or no)
Comments:
Signature of Person Completing Form: Date:
CN-1367 (Rev 11/21) 2 RDA-2304
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION DIVISION OF UNDERGROUND
STORAGE TANKS

TECHNICAL CHAPTER 3.2 AUTOMATIC TANK GAUGING

1. PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks (Division)
staff in understanding the regulatory requirements for the operation, features, release detection,
and record keeping requirements for underground storage tank (UST) systems which utilize
Automatic Tank Gauging (ATG) for leak detection.

This technical chapter contains the current policy of the Division based on the statute and
regulations governing the Tennessee Petroleum Underground Storage Tank program.

2. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are available
on the Division of Underground Storage Tanks website at
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm .

3. APPLICABILITY

This document provides technical and specific industry knowledge regarding the operation,
maintenance, and release detection requirements for UST systems equipped with ATG systems. The
document also provides recommended practices for inspection, discussion of common problems
associated with ATG systems, and a discussion of the most common types of ATG systems utilized
at UST facilities.

Each ATG system must be evaluated by a third party and subsequently listed by the National Work
Group on Leak Detection Evaluations (NWGLDE)." All ATG systems must be third party certified to
test for leaks at 0.2 gph on a monthly basis?, with a 95% probability of detection, with no more than
a 5% probability of false alarm as required by rule .04(1)(a)4. The NWGLDE evaluations list may be
accessed at www.nwglde.org.

1 Required by Rule 0400-18-01.04(1)(a)5
2 Required by Rule0400-18-01.04(3)(c)1


https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm
http://www.nwglde.org/

4.

INTRODUCTION

ATG systems were originally developed by petroleum tank system manufacturers as a method of
determining the amount of fuel in a tank without the use of a tank gauging stick. The earliest versions
of ATGs were essentially gauging sticks which a facility operator could use to determine how much
fuel was present in a UST system. These readings were used to conduct monthly inventory control
and no additional leak testing was conducted. As technology advanced, additional features were
incorporated into the device. Water level measurements, product temperature, leak alarms, and
eventually in-tank leak detection was developed and included by the Environmental Protection
Agency (EPA) for use as a leak detectionmethod.

Today there are numerous manufacturers which produce ATG systems, each with its own features
and benefits. As technology in the petroleum industry has advanced, most modern UST facilities are

now equipped with an ATG which can measure liquid levels within an accuracy of 1/1000" of an inch.

— ATG or Leak
Facility / Monitoring
Building | / Console
" Spill Containment «— Submersible Turbine

'\ Bucket . Pump (STP)

*,
b

3 ATG
Probe "
\ Manway % Manway _~— Line Leak
and Cover "\ _and Cover ’ Detector

Product Piping

Underground Storage
Tank

" ATG Probe

ATG systems consist of a tank probe mechanism installed in the tank that records information such
as product level and temperature and a control panel inside the facility. The control panel is
essentially a computer that communicates with the probes in one or multiple tank(s) as well as any
sensors connected to it. The ATG console collects, interprets, and analyzes the information from the
probes. Information from the ATG console is communicated to the operator via on-site or remote
printer, audible/visual alarms, or a display monitor. Most ATG systems can measure the following:



e Gross volume- the volume of product in the tank based on the product depth and the tank’s
depth to volume conversion factor.

e Product temperature- the average temperature of product in thetank.

e Net volume- temperature-compensated volume of product (calculated at 60 degrees
Fahrenheit).

¢ Water level- the amount of water in the tank ininches/gallons.
¢ Product level- amount of the product in the tank ininches/gallons.

o Ullage- the capacity of the tank minus the gross volume of product, or empty space above the
product level (usually expressed in gallons).

e Net delivered product volume- an automatic calculation of delivery volume based on before
and after product level and temperature measurements. This volume is temperature
compensated to 60 degrees F of productdelivered.

o Leak test result- the results of the most recent as well as past leak tests. The result of a leak
test may be PASS, FAIL, INVALID, INCREASE, or TEST ABORTED, etc. Some ATG systems may
include the term SLOPE which is equivalent to the calculated leak rate.

ATG systems can be programmed to send audible/visual alarms when various conditions exist. Most
models include the following alarms:

Probe
Head
MAX VOLUME HIGH PRODUCT
(Typically 98%5) [Typically 93% - 95%)
OVERFILLL
[Typically 80%:)
LOW PRODUCT DELIVERY NEEDED
(Typically 107) [Typically 15%:)
Product
Level
HIGH WATER
Alarm
(Typically 2" - 2.57) ‘B
HIGH WATER Pump Pickup
Warnin [STP Intake)
(Typically 17~ 1.57)

It is important to mention that the figure above showing a high-water warning at 1"-1.5" is for fuels
with no alcohol content. According to the Tennessee Kerosene and Motor Fuel Quality Regulations
“..no water phase greater than 6 millimeters (1/4 in) as determined by an appropriate detection paste, is
allowed to accumulate in any tank utilized in the storage of gasoline-alcohol blend, biodiesel, biodiesel
blends, ethanol-flex fuel, aviation gasoline, and aviation turbine fuel>.”

3 Required by Rule 0080-05-12-.04(1)



In 2015 EPA amended the federal underground storage tank regulations to require routine service
and maintenance for ATG components. Tennessee's implementation of these rules for new tank
systems began on October 13, 2018. However, since interstitial monitoring is required as the primary
method of release detection for all UST systems installed after July 2, 2007 4, in-tank monitoring for
releases using devices described in this chapter are no longer allowed for those systems.

DEFINITIONS:
Continuous In-Tank Leak Detection System (CITLDS): acronym used by Warren Rogers Associates

for CITLDS, which is a third party approved leak detection method utilizing an ATG to collect multiple
points of data for in-tank leak detection at high throughput facilities. The advantage of using CITLDS
is that tank systems do not have to be taken out of service each month to conduct a static test.

Please see Technical Chapter 3.3 Statistical Inventory Reconciliation for more detailed information
on this method.

Continuous Statistical Leak Detection (CSLD): another term also used to refer to continuous ATG
systems.

Leak Rate: a positive number expressed in gallons per hour (gph), measured by the test device that
indicates the amount of product that may be leaking out of the tank system. A negative number
may indicate that something was being added to the tank (delivery) or may be caused by a thermal
effect due to product expansion.

Leak Threshold: the measured leak rate at which an ATG system determines the tank to be leaking.
The leak threshold will always be less than or equal to the leak rate requirement for the ATG system.
For typical ATG systems, the leak rate is set at 0.2 gph and the leak threshold is set at the leak
threshold value determined in the third-party evaluation.

Quiet Time: amount of time between dispensing when continuous leak test data is collected.

Statistical Continuous Automatic Leak Detection (SCALD): another term used for continuous
ATG systems used by Franklin Fueling (INCON).

Tank Capacity: the volume of product a tank will hold in gallons. Tank capacities are reported as
“nominal” capacities which means the true capacity may be smaller or larger due to allowable
tolerances in manufacturers’ processes.

Test Period: the length of the leak test as determined by the third-party evaluation. This is only
applicable to static testing.

Ullage: the capacity of the tank minus the gross volume of product, or empty space above the
product level (usually expressed in gallons).

Waiting Time: minimum amount of time after fuel deliveries before a leak test can begin.

90% Ullage: tank specific fuel level that the ATG system uses as a target threshold to ensure that
tank overfills do not occur. This level is set at 90% of the entire tank capacity.

4 Required by Rule 0400-18-01-.01(1)(c)



6. COMPONENTS OF AUTOMATIC TANK GAUGING SYSTEMS

Console (see photos on page 9)
Probe Types

For these types of ATG systems to operate properly, all leak tests must be performed during a period
when no fuel is added to or removed from the tank.

a.

Magnetostrictive

A magnetostrictive probe works on the principle that sound maintains a constant velocity despite
temperature differences that may occur along its route of travel. When this principle is employed
in an ATG system, a vertical pipe is installed in the tank. A wire runs down the center of the full
length of the pipe. Around the outside of the pipe is a doughnut-shaped float that contains a
strong magnet. Magnetic flux from this floating magnet impinges on the wire at the liquid level
in the tank. For measurement of this level, a sound wave is injected into the top end of the wire
and when the sound wave reaches the level of the magnetic float, the vibration of the wire causes
electricity to be generated in the wire. With repeated calculation of the time between the start
of the sound pulse and the start of the subsequent electrical pulse, the precise level of the float
can bedetermined.

Capacitance

Certain ATG systems utilize capacitance type liquid measurement as a means of detecting
changes in the depth of liquid in a storage tank. A hollow metal tube, with a smaller electronic
tube running down its center, is installed vertically in an underground storage tank. The outside
surface of the inside tube and the inside surface of the outside tube form the two plates of a
capacitor. The space between them is then converted to a measurement of the liquid level in the
tank which is translated on a gauging instrument.

Capacitance probes do not work with ethanol blended fuels.®

Ultrasonic

A sensor detects sound wave echoes reflected from an interface of water/fuel or fuel/air to
calculate the liquid level based on the speed of sound in the media.

5 Required by Rule 0400-18-01-.04(1)(a)5


http://www.pei.org/WikiPEI/tabid/98/topic/tank/Default.aspx
http://www.pei.org/WikiPEI/tabid/98/Default.aspx?topic=underground%2Bstorage%2Btank

d.

Mass measurement

Mass buoyancy probes operate on the Archimedes Principle, and measure the weight of a probe
or load cell suspended in the fuel during the test period. Any changes in the weight of the
suspended object can be converted to a volume change and the amount of fuel (in
gallons/inches) in the tank can be determined. Mass buoyancy ATG measurements are not
affected by changes in product temperature. However, they require a test period when nothing
is added to or removed from the tank.

7. TYPES OF MONITORING METHODS FOR AUTOMATIC TANK GAUGING SYSTEMS

a.

Static

This method is typically done by taking the tank out of service and putting the ATG into test mode
at least once per month.® ATGs can be programmed to run static tests at any time. If a static test
is being conducted and a consumer attempts to purchase fuel, it will invalidate the test result.
The ATG might interpret this as a sudden loss. If a test has not been conducted at the end of the
month, a tank owner has no monthly record for their release detection. 7 (See Appendix 1 for
ATG reference guide)

Continuous

These systems may use different techniques; however, they share the characteristic of
monitoring tank data continuously for days, weeks, or months, and then providing leak detection
capabilities on demand once the initial data requirements are met. They may use many data
items, including product height, product temperature, presence, or depth of water, the tank
chart or geometry, meter readings, delivery records, etc., collected continually. The advantage
of using continuous systems is that tank systems using this method do not have to be taken out
of service each month to conduct a static test. Continuous systems use an ATG to collect product
level measurements and employ three different techniques to generate results.

Three techniques are described in the Evaluation Protocol for Continuous In-Tank Leak Detection
Systems Revision 1 dated January 7, 2000.

1. Continuous Automatic Tank Gauging

These systems use an ATG probe to collect data continually and combine this with software
to identify time intervals when there is no activity in the tank and the data are stable enough
for analysis. An algorithm then combines data from multiple periods until there is enough
evidence to determine the leak status of the tank. This type of system functions like an ATG
except that it does not require that the tank be taken out of service for a set period of several
hours whenever a test is to be done. Instead, it uses data from shorter stable time periods
and combines the results to estimate a leak rate and perform a test. The system may default
to a standard or shut down ATG test (requiring the tank to be out of service for a few hours)
at the end of the month if sufficient good quality data have not been obtained over the
month.

Continuous ATG systems may use the same probe in a tank as a similar ATG to collect

6 Required by Rule 0400-18-01-.04(3)(c)1(i)
7 Required by Rule 0400-18-01-.04(3)(c)(2.



temperature and level measurements and report them to a console. However, whereas an
ATG requires a specified waiting time after a delivery and a further period of no dispensing
or delivery operations while it conducts a leak test (a shutdown period), the Continuous ATG
system is designed to avoid such specified shut downs of normal tank operation. It does this
by collecting data continuously. The software identifies segments of stable data, stores these
data, and combines numerous such segments to produce a leak rate estimate that is used
to determine whether the tank is tight or not. For high throughput tanks, a period of several
days or weeks may be needed for the system to acquire sufficient data to make its
determination. Once an adequate data base is obtained, a test can be conducted at any time
by operator request. The test is based on the most recent data available. As new data are
accumulated, older data are eliminated, so that the leak rate estimate and test are based on
the most current data. The total duration of the test period and the amount of data actually
used in calculations will vary with the tank use pattern, the type of test being run (e.g.,
monthly or annual), and the quality of the current data.

2. Continuous In-Tank Leak Detection Systems (Continual Reconciliation)

These systems combine continuous product level and temperature monitoring from the
tank with data from dispensing meters. Data from delivery records may also be included. In
addition, these systems may address leaks or unexplained losses of product from the tank
vessel, the pressurized lines, or a combination to monitor the tank and line system. These
systems allow a combination of monitoring data from a static tank and inventory data from
a dynamic tank to be combined in monitoring the system for a leak.

Continual reconciliation systems are related to statistical inventory reconciliation (SIR)
systems. However, while SIR uses daily inventory records in the statistical analysis, the
continual reconciliation systems use much more frequent inventory data. In addition, the
continual reconciliation system may use initial data to develop a meter map, identifying
meters with the tanks they draw product from. Furthermore, the continual reconciliation
system may use data from the first month or so to do a tank calibration for each specific
tank, providing a more accurate analysis of the data. Thus, the continual reconciliation
systems differ from SIR systems in collecting and using more data from the tank records and
in using much more frequent reconciliations as well as collecting some of the data
automatically while also allowing for manual input.

8. REQUIREMENTS

An owner/operator is required to maintain documentation that the ATG system has performed at
least one 0.2 gph leak test per month (i.e., every 30 days) for the previous 12 months (if the test
period is not complete for the current month, the record for that month is not required to be
included). See rule .04(3)(c)1. and 2. Also, during an inspection performed by Division personnel, the
ATG console must be accessible and an authorized representative who is familiar with operation of
the ATG system must be present to generate inventory and setup reports if a problem is identified
onsite (i.e. product level below test threshold). This may require a follow-up inspection with setup
provided if the console could not be reprogrammed during the initial inspection.®

The Division recommends that all UST inspectors obtain a copy of the EPA document “Automatic
Tank Gauging Systems for Release Detection: Reference Manual for Underground Storage Tank

8 Required by Rule 0400-18-01-.03(2).



Inspectors”. This document has been provided to every tank owner by the Division on the Annual
Compliance Toolbox CD under Helpful Information, EPA Publications, Automatic Tank Gauge
Systems. The manual is also available from EPA at https://www.epa.gov/ust/automatic-tank-gauging-
systems-release-detection-reference-manual-underground-storage-tank

a. 2018 RULE CHANGE REQUIREMENTS

On October 13, 2018, the Tennessee Division of Underground Storage Tanks implemented new
rules to maintain state program approval with the Environmental Protection Agency (EPA).
Division rules require periodic operation and maintenance walkthrough inspections that must
begin no later than three years after the effective date of this rule or October 13, 2021. Rule
.02(8)(a)1.(i)l and (Il) require monthly walkthrough inspections of release detection equipment.
Walkthrough inspections must be conducted in accordance to a standard code of practice
developed by a nationally recognized association, nationally recognized practice (PEl), or in a
format established by the Division.® In addition, annual ATG operability testing is required.'

Monthly Walkthrough Inspections - maintain for one (1) year." Including:

e Monthly records- .02(8)(a)1.(i)(1l).

e No alarms or unusual operating conditions- .02(8)(a)1.(i)(Il).
Annual Walkthrough Inspections- maintain for one (1) year. 12

e Only if monitoring console is also used for interstitial monitoring; refer to TC 3.4
Annual Operability Inspections- .04(1)(a)3.; maintain records for three (3) years- .04(5)(b)2.

e Testalarm, verify system configuration (ATG setup, probe float levels match console) and
test battery backup.™

e Tank probes- inspect for residual buildup, ensure floats move freely (free of corrosion or
residue), probe shaft is not damaged, probe caps secured and sealed, gaskets and
grommets are in good condition, cables are free of kinks and breaks.™

e Qualifications for individuals conducting for operability

e Third party certification listed by NWGLDE- .04(1)(a)5.

9 Required by Rule 0400-18-01-.02(8)(a)2
10 Required by Rule 0400-18-01.04(1)(a)3
11 Required by Rule 0400-18-01-.02(8)(b)
12 Required by Rule 0400-18-01-.02(8)(b)
13 Required by Rule 0400-18-01-.04(1)(a)3
14 Required by Rule 0400-18-01-.04(1)(a)3



. EXAMPLES OF AUTOMATIC TANK GAUGING CONSOLES

TLS-450

Veeder Root TLS-350

Veeder Root TLS-450

INCON Tank Sentinel (TS-1001)

& 4L
B gy

i

Red Jacket ST 1400

Pneumercator TMS 3000




TLS-450°Y5 £ VEEDER-ROOT

-

Veeder-Root TLS 450 Plus

[ BCCNY

@ rrsinrining Bratems

Franklin Fueling EVO 200/400
(no integrated printer)

OPW Intega

IIIIIIIIIIIIII

OPW | Touch
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10.COMMON PROBLEMS ASSOCIATED WITH ATG SYSTEMS

a. 24-Hour UST Systems

High throughput or unmanned facilities frequently dispense fuel 24 hours a day and may not be
capable of completing a 0.2 gph test. A common problem is that the ATG needs a minimum
amount of “quiet time” where no fuel is delivered or dispensed to run a valid test. It may not be
possible to get a valid test at a UST system open 24 hours a day. If there is adequate quiet time
in a 30-day monitoring period, then this should allow the ATG system to perform a valid leak
test. For facilities that do not have adequate quiet time an alternate release detection method
or static testing (see chapter 13b page 17) must be used.

b. Alarms Not Properly Investigated

Owners and operators must address any alarms from the ATG system.' During a UST
Operations Inspection, Division staff should visually inspect the ATG console to verify there are
no active alarms that have not been investigated. If any leak detection records are missing or
incomplete, then the inspector must request a copy of the ATG system in-tank alarm history
report to confirm there are no ongoing problems which require investigation. See rule .03(2).
Examples of alarm history reports from various ATG consoles are shown in later sections of this
technical document. Failure to properly investigate leak alarms and report suspected releases
to the Division within 72 hours is a violation of rule .03(2)(a)3. and .05(1)(a)3.

15 Required by Rule 0400-18-01-.05(1)(a)3
11



c. Monthly Leak Test Reports Not Maintained

Even if a facility is equipped with an ATG, it does not guarantee compliance. Some tank owners
rely on the ATG console’s internal memory to store these records, and generate them upon
request with a Leak History report. Leak history reports are acceptable, under rules
.03(2)(b)11. and .04(5)(b), but electronic component failure due to electrical shortage, storms,
or hardware problems frequently allow electronically stored records to be permanently lost.
Therefore, it is the Division’s recommendation that owners/operators do not rely on the ATG
leak history for maintaining monthly release detection records. Arelease could go undetected
if monthly records are not reviewed. An owner/operator may be unaware if the ATG fails to
produce a passing monthly record.

In addition, the Division recommends that ATG leak test reports be reviewed when they are
generated or printed. If the leak report indicates a leak (i.e., failing test, etc.), then, in
accordance with rules .03(2)(b)11., .04(3)(c)1.(ii),.04(3)(c)2.(ii), and .05(1)(a)3. the
owner/operator shall report a suspected release to the Division within 72 hours. If a
suspected or confirmed release is discovered, follow current Staff Guidance for .09(6) Process.

d. Tank Owner/ Operator Unfamiliar with ATG Operation

If the facility operator is not familiar with the ATG functions, then a release may go
undetected. Report any monthly failed leak test results as required by rules. rules .03(2)(b)11.,
.04(3)(c)1.(ii),.04(3)(c)2.(ii) and .05(1)(a)3. Failure to do so may result in a civil penalty and result
in a higher fund deductible for a release. The owner's ATG manual should be available at the
facility. Many ATG manuals may be downloaded from the manufacturers’ websites.

e. Tank Fuel Volume Too Low for Valid Leak Test

All ATG probes are required to have a minimum product level in the tank in order to conduct
a valid test in static test mode.'® It is possible for some ATG systems to produce passing
results when the product level in the tank is below the minimum product level for a valid test.
The Division does not consider tests conducted at insufficient product levels to be acceptable
because rule .04(1)(a)2. requires methods of release detection to be “installed, calibrated,
operated and maintained in accordance with the manufacturer's instructions, including
routine maintenance and service checks for operability or running condition”. The minimum
product levels are specified in the NWGLDE list and the EPA ATG Reference Manual. These
product levels may change based onreevaluations.

f. ATG Not Programmed Properly

Specific information that may not be programmed correctly includes, but may not be limited
to, tank diameter and volume, tank material of construction, product type, minimum product
test level, leak detection threshold, high/low product level alarms and high water alarms. A
qualified technician must reprogram these parameters if they are incorrect. Consult Technical
Chapter 3.5 Requirements for Pressurized Piping for piping parameters if an electronic line
leak detector is being used. Rule .04(1)(a)2. requires release detection equipment to be
“installed, calibrated, operated and maintained in accordance with the manufacturer's
instructions, including routine maintenance and service checks for operability or running

16 Required by Rule 0400-18-01-.04(1)(a)5
12



condition”.

g. Third Party Evaluation for Large Capacity or Manifolded Tank Systems

Several ATG systems have not been third party evaluated for manifolded tank systems. Each
tank in a manifolded tank system is required to have a separate ATG probe unless the ATG
system is also using a continuous statistical leak detection system (CSLD or SCALD). The
Division will not accept leak test reports from ATG systems that are not third party certified
for the tank size the ATG system is monitoring as required by rules .04(1)(a)4, .04(1)(a)5,
.04(3)(c)1.(ii), and .04(3)(c)2.(ii).

h. ATG System Not Routinely Inspected

Manufacturers recommend routine inspection and maintenance of equipment to ensure
proper operation and detect deterioration of the probes, wiring or floats. ATG systems must
be “maintained in accordance with the manufacturer's instructions” as required by rule
.04(1)(@)2. However, we recommend but do not require verification of routine periodic
maintenance.

i. ATG Static Leak Threshold Set Incorrectly

The leak threshold must be set at or less than the leak threshold value determined in the
third-party evaluation.'” Typically this value is 0.1 gph but may vary depending on the
equipment. Any passing test result with a leak threshold greater than the published value is
an invalid test result and a qualified technician must reprogram the leak threshold to the
correct value.

j. ATG used for Tank Tightness Testing

ATGs may not be used for tank tightness testing because they do not consider groundwater
levels as required by rule .04(3)(b)2., and are not capable of testing the ullage space.

k. Probes with Ethanol-blended Fuels

Traditional water floats used on ATGs will not reliably detect water intrusion into a tank
containing ethanol-blended fuels. This is problematic in that it does not provide any warning
to the tank owner about increasing water content in the fuel. Although not required, tank
owners are encouraged to monitor the tank at least monthly with a gauging stick and water
finding paste designed for use with ethanol-blended fuels. Some floats are available that will
detect the phase separation layer.

I. Submittal of Inaccurate Records

Ensure records are for the correct facility. The ATG console must be accessible during the
inspection and an authorized representative who is familiar with operation of the ATG system
must be present to generate inventory and setup reports if a problem is identified onsite (i.e.
testing at product level below third party certification, improper tank size for test) This may
require a follow-up inspection with setup provided if the console could not be reprogrammed
during the initial inspection as required by rule .03(2).

17 Required by Rule 0400-18-01-.04(1)(a)5
13



If only the tank leak test history (not monthly leak tests) was provided in records submittal,
then the tank leak test history should be again printed off during the onsite inspection.

11.REASONS WHY TANK LEAK TESTS FAIL
a. An actual leak has occurred.

b. Temperature instability after product delivery

Temperature variations of the product within the tank after a fuel delivery are the most
common source of interference and failed leak tests/false alarms (a false positive or failure to
detect an actual leak). Look at the hourly temperature data on the leak test report and retest
if the variation in temperature is more than a few tenths of a degree. If leak test is being
performed in static test mode, then do not begin the leak test until a sufficient period of time
has passed since a fuel delivery has occurred. This period is called “waiting time” and is found
in the NWGLDE listing for each ATG system.

c. ATG Tank Chart Accuracy- accuracy of 1-point profile for FRP tanks
(minimum 4 point required by Veeder-Root).

d. Large changes in product temperature from the beginning to the end of
the test.

This could be reported as an invalid test or as a failed leak test result.
e. Water level changes from the beginning to the end of the test.

f. Tank Deformation/Deflection

The tank changes shape after a large product delivery.

g. Tank Crosstalk
The fuel level changes in one tank causes a level change in an adjacent tank or compartment
in manifolded tanks or compartments.

h. Product is being dispensed during a leak test.

i. Equipment malfunction

12.RECORDKEEPING

Rules .03(2)(b)11. and .04(5)(b) require that the previous 12 months of monthly 0.2 gph leak test
results for each tank be properly maintained and be available for Division review. Annual
operability testing records shall be maintained for three years.® The Division also requires under
rule .03(2), that someone who is familiar with the operation of the ATG system be present during
an inspection and be able to generate the following information for review to ensure the ATG

18 Required by Rule 0400-18-01-.04(5)(b)2
14



system is operational:

13.TYPES OF REPORTS

The following are examples of reports that may be generated.

a. In-Tank Inventory

INCON INTELLIGENT CONTROLS INC
P.O. BOX 638
SACO ME 040722
08/11/1998 7:26 PM
PRODUCT INVENTORY DETAIL
UNLD REG 11882.3 GAL
TANK 1
GROSS 7125.3 GAL
NET 7067.0 GAL
DAYS SUPPLY 3.7 DA¥S
ULLAGE 4150.1 GAL
WATER VOLUME 12.7 GAL
UNLD PLUS 5092.7 GAL
TANK 2
GROSS 2033.3 GAL
NET 2015.9 GAL
DAYS SUPPLY 5.3 DAYS
ULLAGE 2804.8 GAL
WATER VOLUME 0.0 GAL

INVENTORY REPORT

T 1:BLUE 1

VOLUME = 1245 GALS
ULLAGE = 2785 GALS
90% ULLAGE= 2355 GALS
TC WOLUME = 1230 GALS
HEIGHT = 22.3b6 ]NCHES
WATER WOL = 0 GALS
WATER = 0.00 INCHES
TEMP = ¥b.2 DEG F
T 2:BLUE 2

WOLUME = 1674 GALS
ULLAGE = 2326 GALS
90% ULLAGE= 1826 GALS
TC VOLUME = 1653 GALS
HEIGHT = 27.83 INCHES
WATER VOL = 0 GALS
WATER = (.00 INCHES
TEMF = Y7.2DEGF

INCON TS-1000 Inventory Report

Veeder Root TLS-350 Inventory Report

by name and product type.

A current inventory report for each tank should be reviewed during UST inspections to
determine the presence of water in the tank and to properly identify each tank probe

15




b. Static Leak Test (0.2 or 0.1 gph)

NG s
HATELLISEAT CONTRILS [RC
F_ d. Aok &34
SAL0 BRI B4E73
1 B8 904 - Elhh

11819927 (=8 B

LERE TEHT REFORT

FLES 7 SO Gl
PLUS

MMM DD, ¥YYYY HH:MM XM
LEmE TEET B e fow
LErE THREFHOLE @ @59 &8
fOHF IDEHCE LIUEL I .dr LEAK TEST REPORT
TEET ETnATED 245
TEST STAATED F& 1 T-0%%7 .
ERGES . CHEACHTY it T 1: REGULAR UNLEADED
EEGIA GROSS 2884 . AL PROBE SERIAL NUM 1057852
FEGIH HET 2A608 & RAL
FEGIH LEVEL 5263 IH .
ECIH TIP® & FED F TEST STARTING TIME:
FEGIH UnTER .4 REL MM DD, YYYY HH:MM XM
PEGTH WATEN o1 IH
EHD TIRmE Al L] _
EHB. BATT 18- 1B-1907 TEST LENGTH : 4.3 HRS
e GANSS W14, 3 GAL STRT VOLUME = 3725 GALS
EHE RET IWEN . b RAL
ﬂ: }:;’E'- ‘irr'g!ml: LEAK TEST RESULTS
o GATLE BB 0.2 GAL/HR TEST PASS
b UaTLE B.131 IR

HOUELY [&TH

TR FES F OAL
244 &2 771 IBE9,Z3

1144 L. TEL  EhEA, VR
o4 LI BEL  IO0T.37
L4 &I BB IHDY.04

ALAFE B. B4 CGAL-HE
SLOFE L9 A B4 GAL-HE
ILATE SIEH 0. 04 GAL-HE

TEST EETULTE FASSEIN
SL9FE ERUALE CALCURATED
L[sk E&TE

INCON TS-1000 Leak Test Report (static) Veeder Root TLS-350 Leak Test Report
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c. Continuous (CSLD or SCALD) Leak Test

INCON INTELLIGENT CONTROLS INC
P.0. BOX 638
SACO ME 040722
08/13/1998 10:16 AM
SCALD TEST REPORT

TANE 1 11882.3 GAL
(PRODUCT NAME)

LERK TEST 0.200 GPH
LEAK THRESHOLD 0.100 GPH
EXTENT 18.0 HRE
VOL QUALIFY 0.0%
TEST STARTED 12:22 PM
TEST STARTED og/o7/1998
SALES RATE 54.731 GPH
EVAPORATED 1.781 GAL
LOST 0.327 GAL
DUTY FACTOR 0.31
UPDATED 12:40 AM
UPDATED 08/10/1998
SLOBE -0.002 GAL/HR
TEST RESULT PASSED

SLOPE EQUALS CALCULATED LEAK ERATE

CSLD TEST RESULTS

DD-MM-¥Y HH:MM XM
T 2:5UPER UNLEADED

PROBE SERIAL NUM 123002
0.2 GAL/HR TEST
PER: DD-MM-YY PASS

INCON SCALD Leak Test Report

Veeder Root CSLD Leak Test Report

17




d. Tank Leak Test History

TaME LEAK TEST HISTORY
T 1:Unleaded

LAST GROSS TEST PASSED:
NOV 4. 1996 12:01 AM
STARTING VOLUME= 176859
PERCENT MOLUME = 89.1
TEST TYPE = STANDARD
LAST AMNUAL TEST PASSED:
MO TEST PAESED

FULLEST aWNUAL TEST PASS
NO TEST FHESSED

LAST FERIODIC TEST PASS:

SEP 29, 1998 2:64 AM
TEST LENGTH 17 HOURS

STARTING VOLUME= 11434
PERCENT VCLUME = __68.0
TEST TYPE = CELD

FULLEST PERICDIC TEST
PASSED EACH MONTH:
JAN 31, 1998  3:13 AM
TEST LENGTH 18 HOURS

STARTING VOLUME= 12276
PERCENT VOLUME = 62.3
TEST TYPE = CSLD
FEB 28, 1998 4:29 AM

TEST LENGTH 19 HOURS
STARTING VOLUME= 14183
PERCENT VOLOME = _72.0
TEST TYPE =  CSLD

MAR 31, 1998  3:37 AM
TEST LEWGTH 13 HOURS

STARTING VOLUME= 14377
PERCENT VOLUME = N‘7d.D
TEST TYPE = CSLD

THCON INTELLIGENT CONTROLS INHC
P_O. BOX 638
SERCO ME 020722

08/13 /1998 10:16 RM
REGULATORY EEDORT
HARDWARE STATOS
T5-CIM HWOT INSTALLED
T5-ROM MOT INSTALLED
TS5-5EM 1 HNOT INSTALLED
Io MOD 1 HWOT INSTALLED
DRINTER CPERATIONAL
FAX/MOD CPERATIONAL
PROBES
DFOEE 1 OPERATIONAL
DROEE 2 CPERATIONAL
SENSORS
SENEOE 1 OPERATIONAL
SEMEOR 2 OPERATIONAL
SENSOE 3 CPERATICHAL
LINES
LINE HO. 1 OPERATIONEL
LINE Ho. 2 CPERATIONAL
AUXILIARY INPUTS
AUX IN 1 CPERATIONAL
AUX IN 2 OPERATIONAL
DASSED LEAF TESTS
TRNE 1
0B/ 26/1908 T:42 PM
LERF, TEST D.20
SLOPE -0.03

(PASSED LERE TESTS, PASSED SCALD
TESTS, and PASSED LINE TEST EEPORT
regulta are all presented in the
format used for the PASSED LERE TEST
for TANE 1, shown above)

Veeder Root Leak History Report

INCON Regulatory Report

18




e. In-Tank Setup

[M-TANK SETUF

T 2:DIESEL
PRODUCT E \
THERMAL COEFF +.0oodg
TANK DIAMETER P12
TANK FROFILE HE

FULL oL, 3 1

90.0 INCH WOL 1

60.0 INCH WOL 9974
30.0 IMNCH WOL 3746
METER DATA ¢ YES
END FACTOR: NCMNE
CAL UPDATE: NEVER

FLOAT SIZE: 4.0 IN.
WATER WARNING 3.0
HIGH WATER LIMIT: 3.5
MA® OR LABEL WOL: 19947
OVERFILL LIMIT 30%
! 17952

HIGH PRODUCT : 95%
T 18949

DELIVERY LIMIT 10%
1994

LOW PRODUCT ;1500
LEAK ALARM LIMIT: 99

SUDDEN LOSS LIMIT: 994
TANK TILT §
FRCBE OFFSET : 0.00

SIPHON MANIFOLDED TANKS
T#: NOMNE

LINE MAMNIFOLDED TANKS
Te: NOMNE

LEAK MIN PERIODIC:

[ %]
(ag g
0 &€

oo o
[Val

LEAK MIM ANMUAL

)
(Va v

PERIODIC TEST TYPE
STANDARD

ANNUAL TEST FAIL
ALARM DISABLED

PERIODIC TEST FAIL
ALARM DISABLED

GROSS TEST FAIL
ALARM DISABLED

ANMN TEST AVERAGING: OFF
PER TEST AVERAGING: OFF

TANK TEST NOTIFY: OFF
TNK TST S1PHON BREAK:OFF

DELIVERY DELAY + 5 MIN
PUMP THREESHOLD : 10.00%

See also Veeder-Root TLS -3XX Setup

(Chapter 15, page 22)

Thermal Coefficients of Note
Thermal Coefficients for these products must
be programmed as follows (US Units):

Thermal
Product Name Coefficient
(US Units)
Aviation Gas 0.00075
Diesel
(fuel oil #2) 0.00045
Fuel Oil #4 0.00047
Used Qil 0.00044
Kerosene
(fuel oil #1) [Paraffin] 0.00050
Premium 0.00070
Regular Unleaded 0.00070
Super Unleaded 0.00070

Tank Profile Points Note
Tank profile points must be programmed as

follows:

Points Tank Shape/Orientation

Flat-ended cylindrical tank (typically
steel/stiP3 or composites)

4

Rounded and dish-ended (typically
fiberglass tank)

20 Hemispherical ended

Linear

Vertical cylindrical and rectangular
tanks

TLS-350 In-Tank Setup Report
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f. In-Tank Alarm History

L
INCDH
INTELLIGENT CONTROLS [NC
F. 0. BOX B30
SACD ME B4072
1-E06-369-6Z66
91,99 2008 1:51
TANK ALARHS
ALARM HISTORY REPORT 81,09-2000 e:23
HIGH WATER
——== IN-TANK ALARM -——-- TAHE HO. 3
T 5:GOLD & oL/ 89/ 2069 ©:18
HIGH FRODUCT LIHIT
SETUP DATHE WARNI NG TAHE HO. 2
JaN o 1. 19394 5:20 AM
91/ 84/ 2080 21:1¢
Lol PRODUCT ALARM HIGH WATER
SEF 2. 2010 12:36 PM TAHE HOD. 3
SEF 1. 2010 3:27 PM
AUG 19, 2010 12:07 BM 91/ 64, L9000 21:9¢
HIGH FAODUCT LIMIT
IMVALID FLUEL LEVEL TANY HO. 4
SEP 2. 2010 12:36 PM
AUG 31. 2010 5:36 BM 91,04, 2000 21:08
AlG 19, 2010 > P HIGH WATER
TAKNE MD. 1
PROBE CUT
MAR 12. 2009 1:25 PM 01,04, 2060 2B:57
HIGH FRODUCT LIHIT
TANE NO. 1
DELIVERY MNEEDED
JAN 1. 1994 8:21 AM 01,84/ 2000 Z@:55
HIGH FROBUCT LIMIT
FERICGDIC TEST EFalL TANE HOD. 1
SEP 2. 2010 2:14 PM
AlG 26. 2010 03 PM 91/91- 2990 29:36
AUG 19, 2010 12:09 PM HIGH PROPUCT LIMIT
TANE WO. 2
91/82- 2000 16:36
HIGH WATER
TAHE HO. 3
12,99-1998 2:p1
HIGH WATER
TANE NO. 1
Veeder Root Alarm History Report INCON In-Tank Alarm History

The in-tank alarm history report will indicate whether any failed test results were recently
generated by the ATG. This report must be provided to inspectors onsite when there are missing
or incomplete ATG leak testreports.'?

1% Required by Rule 0400-18-01-.03(2)
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g. Sensor Alarm History

meenreeinen | || ALARM HISTORY REFORT

SACO ME p4@7??2

1-809-984-6266 e —— SENSOR ALARM ~---
svevims  waml |11 e IMILATOR SENSOR
SENSOR ALARMS OTHEE SENE{{,EE

21-04-5399 Z:Za PH

N SENSOR OLT ALARM
NOV 29, 2010 11318 AM
1 04,1999 i £ £8 i

DREY WELL

SZRSOR N0 12 FUEL ALARM
etaaar v 220" || NOV 23, 2010 11018 AM

SEM3OR 8
SENSOR NU. B

B pom || ELEL ALARM
sENsOn 13 NOW 29, 2000 11017 AM

SEMSOR NO. 15

01-64-199% 2:19 PH
STANDARD SENSOR

SENSOR ¢

SEMS0R HO. ?

01-04-19%9 £ 1€ Fn
DRY WELL

SEMSO0R 4

SEMIUR NO. %

INCON Sensor Alarm History Veeder Root Sensor Alarm History

14.INTERPRETATION OF SETUP INFORMATION TO BE REVIEWED ONSITE

Setup information from the ATG may be reviewed during the onsite inspection if a problem is
identified onsite (i.e. product level below test threshold) which will require a follow-up inspection
with setup provided thereafter. Below are examples of setup information commonly found for ATGs
in Tennessee.
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15.VEEDER-ROOT TLS-3XX SETUP:

SYSTEM SETUP

JuL @5, 2010
PETROLEUM EMPORIUM
1234 MAIN STREET
CENTERTOWN, TN 01234
IN-TANK SETUP
T 1:REGULAR UNLEADED
PRODUCT CODE
THERMAL COEFF
TANK DIAMETER
TANK PROFILE

FULL voL
FLOAT SIZE

WATER WARNING
HIGH WATER LIMIT

MAX OR LABEL VOL
OVERFILL LIMIT

HIGH PRODUCT

DELIVERY LIMIT

LOW PRODUCT
LEAK ALARM LIMIT
SUDDEN LOSS LIMIT

TANK TILT
PROBE OFFSET

PERIODIC TEST TYPE

11:51 AM *

=
¥

1
.000700 %
120.00

1pTY
15245

4.0 IN.

2.0
3.0

15245

90%
13720 ¥
95%
14482

10% 4
1524

700
99 *
99 «

0.00 »
0.00

STANDARD

oo Time/date setup was printed
| Facility information

/ Product Identification

/

b lank Diameter / Tank Profile — these tank geometry
parameters determine the ‘tank chart” the ATG will
use to convert depths into volumes.

Product Code is related to sales/inventory tracking.

Thermal Coefficient is determined by product; this
enables the ATG to take temperature related volume
changes into account for leak tests. An incorrect value
can cause test failures.

Water Warning / High Water Limit — the ATG alerts
/ the operator of the presence of water as the specified
depths.

Overfill Limit / High Product — the ATG alerts the
operator to the presence of fuel in excess of these
amounts. They differ in that the ‘Overfill Limit® is
triggered by fuel deliveries, while ‘High Product’ can
be used to recognize slow increases (e.g., in used oil
applications)

Delivery Limit — typically, the level at which the ATG
alerts the operator to order a fuel delivery.

/

4

7

Leak Alarm Limit — warns the operator of a large loss
rate (>1 gph) during aleak test

Sudden Loss Limit — warns the operator of a large loss
volume loss (=25 gallons) during a leak test

Tank Tilt / Probe Offset — these parameters modify the
tank chart for variations in tank and probe positioning.

Possible settings are ‘Standard’ and ‘Quick.”
runs a 0.2 gph test in one hour, standard takes
hours.

Quick
two
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TANK TEST NOTIFY: OFF 4

TNK TST SIPHON BREAK: OFF 1

4
ANNUAL TEST FAIL
ALARM DISABLED
PERIODIC TEST FAIL ¥
ALARM DISABLED /
GROSS TEST FAIL
ALARM DISABLED
ANN TEST AVERAGING: OFF ¥
PER TEST AVERAGING: OFF /
"

5 MINA
19.080%

DELIVERY DELAY:
PUMP THRESHOLD:

PRESSURE LINE LEAK SETUP

Q 1:REGULAR

TYP: PERFECTFLEX SP500 /

LINE LENGTH: 125 FEET <—u__]
0.20 GPH TEST: REPETITIVE
e.1e GPH TEST: AUTO

SHUTDOWN RATE: 3.8 GPH

T 1:REGULAR UNLEADED
DISPENSE MODE:
STANDARD

SENSOR: NON-VENTED
PRESSURE OFFSET: a.epg\
LIQUID SENSOR SETUP \

™~

L 1:DISP 1
TRI-STATE (SINGLE FLOAT)
CATEGORY : DISPENSER PAN

L 2:REGULAR SUMP +—— |

TRI-STATE (SINGLE FLOAT) <+—
CATEGORY : STP SUMP

\

|

/S

|

Alarm settings for different types of tests. The annual
test is 0.1 gph. periodic test is 0.2 gph and the gross
test is 3 gph.

Annual Test Averaging averages the last ten 0.1 gph
tests. Periodic Test Averaging averages the last five
0.2 gph tests.

Test Notify — gives the operator an opportunity to shut
off the submersible pump for atest.

Used to perform in-tank leak tests on some manifolded
tanks.

This delay allows the tank to “settle out™ after a
delivery before the system generates a ‘Delivery
Increase Report.” Can be up to 99 minutes.
Brand/type of piping — there are a number of pre-
programmed options. If set as ‘User Defined’, the
bulk modulus of the pipe must be entered manually as
a separate parameter.

Total length of piping for the specified product;
unrealistically high values will cause an ELLD tomiss
leaks, particularly with flexible pipe.

‘Repetitive” test means that a 0.2 gph line test is run
after every dispensing event, immediately after the 3.0

gph test.

‘Auto’ means that a 0.1 gph test is automatically run
every six months.

Leak rate setting for automatic pump shutdown.
LLD type.

Pressure setting adjustment for high geographic
clevations.

Sensor location

Sensor type
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16.INCON TANK SENTINEL SETUP:

PETROLEUM EMPORIUM
1234 MAIN STREET
CENTERTOWN, TN ©1234

JuL o5, 201e

11:51 AM

SYSTEM SETUP REPORT

LIMITS
LEAK LIMIT

LEAK LIMIT 0O/G

THEFT LIMIT

THEFT LIMIT 0/G

TANK

NUMBER OF TANKS

TANK 1

NAME

TANK SHAPE
TANK TYPE
PROBE

PRODUCT
MANIFOLD

PROD OFFSET
WATER OFFSET
DEL THRESHOLD
HIGH HIGH LIM
HIGH HIGH 0/G
HIGH LIMIT
HIGH LIMIT 0/G
LOW LIMIT

LOW LIMIT 0/G
LOW LOW LIMIT
LOW LOW 0O/G
WATER LIMIT
WATER 0/G

2.00
NONE
l10.00
NONE

REG UNL
HORIZONTAL
SPECIAL 1
PROBE 1
PRODUCT 1
NONE
0.000
-0.816
200
118.000
NONE
116.000
NONE
500.0
NONE
400.0
NONE
3.000
NONE

N\

Facility information and date of system setup report.

Leak limit is a parameter that checks for fuel loss
when the facility is shut down; whereas, theft limit
checks for excess fuel being removed while fuel is
being dispensed. The O/G or output  group
parameters tell the tank monitor what action to take
(i.e. sound an alarm, send an email, etc.). O/G is
typically set at “none” or a letter between A and FF.

Number of tanks at this facility.

Special 1, Probe 1, and Product 1 correspond to
various tank, probe and product parameters listed in
a different portion of the setup report

Product and/or water offsct are used to compensate
for product/water reading from tilted tanks

Del Threshold minimum volume added to tank
before delivery is reported on ATG

High Limit and High High Limit represent various
degrees of tank fullness with High High representing
the fullest level (typically set in inches of product)

High High O/G, High Limit O/G, Low Limit O/G,
Low Low O/G and Water O/G represent the actions
that the tank monitor takes if any of these conditions
exists. For example, the ATG might sound and
alarm, email the contact person, do nothing, etc.
Value entered is either “none” or a letter between A
and FF.

Low Limit and Low Low Limit represent various
degrees of tank emptiness with Low Low
representing the lowest level of product in a tank
(typically set in gallons of product)

Water limit represent the water level (in inches)
needed to trigger a high water alarm
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SPECIAL TANKS

SPECIAL 1
DIAMETER 120.000
LENGTH 205.700
CORRECTION POINTS e
PROBES
PROBE 1
TYPE STD 125
GRADIENT 8.99634
RATIO 1:1 TIP TO HEAD
FLOATS 2 FLOATS
FLOAT TYPE GASOLINE
PRODUCTS
PRODUCT 1
NAME REG UNL
TYPE UNLEADED REG
LINES

NUMBER OF LINES

LINE 1
NAME
TEST FAIL 0/G
TEST FAULT 0/G
LINE 2
NAME
TEST FAIL O/G
TEST FAULT 0/G

LINE 1
NONE
NONE

LINE 2
NONE
NONE

Special Tanks contains tank specific dimension and
correction factors. Correction points allows the ATG
to adjust fuel reading to match data for that tank. For
example, you may put 500 gallons of product in a tank,
but the tank monitor only reads 430 gallons, so a
correction factor would be entered. Numerous
correction factors can be entered.

Probe type is selected from a type already programmed
into ATG; Gradient is entered from probe label and jg
unique to each probe. ratio corresponds to a
correction factor (example, 1:8 would indicate that 1
inch of change indicated by the probe would
correspond to 8 inches in the tank; typically used for
ASTs; for UST should typically be 1:1); floats are
cither “2 Floats™ or “1 Float™ (2 floats corresponds to
the product and water float); and float type is either
“aasoline” or “oil”

Product = Unleaded Reg, Unleaded Pls, Unleaded Xitr,
Unleaded Sup, Diesel, Kerosene, #2 Fuel Oil, Ethanol,
or Special (additional information needed if product
type is “special™)

Number of lines, the line names, and what actions the
ATG needs to take in the event of fail (i.e. alarm, etc.)
or test fault. Test faults are typically related to
computer glitches which cause the test to not run

properly.
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LEAK TEST
CONFIDENCE
MIN TEST TIME
MAX TEST TIME
LEAK TEST
TANK 1
TANK 2
TEST SCHEDULES
TANK 1
SCHEDULE
TIME
TANK 2
SCHEDULE
TIME
ALARM ON TEST FAIL

SCALD TESTS

CONFIDENCE
LEAK TEST
INTERVAL
VOLUME QUALIFY
VAPOR RECOVERY
SCALD ENABLED

TANK 1

TANK 2

ALARM ON TEST FAIL
TEST FAIL 0/G
TANK 1
TANK 2

DATLY
01:00 AM

DATILY
01:80 AM
YES

95.0%
0.20

18

0.0%
DISABLED

ENABLED
ENABLED

YES

ALL GROUPS
ALL GROUPS

Leak test contains data on leak rate, frequency, ete. for
when the tank monitor is to perform a static leak test.
For example, the setup to the left indicates that the 0.2
gph leak test will be performed daily starting at 1:00
AM. Test confidence must be greater than 95%. Min
test time refers to the time needed to complete a leak
test (set in hours). Ranges from approx. 2 hours for a
4,000 gallon tank to 5 hours for a 10,000 gallon tank to
8 hours for a 20,000 gallon tank. Alarm on test fail
represents the action that the ATG will take in the
event of a failure.

SCALD = Statistical Continuous Automatic Leak
Detection performs volumetric leak tests during the
quiet time between dispenses.

Interval is related to temperature compensation during
the leak test (default IS 18)

Volume Qualify is the minimum liquid volume for
which a leak test can be performed. Refer to the
“National Work Group on  lLeak Detection
Evaluations™ website for the minimum tank volumes
needed to perform a valid leak test. Should never be
set at 0!

SCALD Enabled represent which tanks are performing
SCALD leak detection (i.¢.. enable or disabled)

Test fail o/g (output group) represents the action that
the ATG will take in the event of a failure. Could be
“none”, A through FF, or “all groups™ All groups
indicates that all actions programmed into all relay
groups (i.e. A through FF) will occur.
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LINE TESTS

0.1 GPH TEST SCHEDULES

LINE 1
SCHEDULE
TIME

LINE 2
SCHEDULE
TIME

©.2 GPH TEST SCHEDULES

LINE 1
SCHEDULE
TIME

LINE 2
SCHEDULE
TIME

SENSORS

NUMBER OF SENSORS

SENSOR 1
RELAY
NAME

STD 0/G
SENSOR 2
RELAY
NAME

STD 0/G
SENSOR 3
RELAY
NAME

STD 0/G

DAILY
0l1:00 AM
DAILY
@1:00 AM
DAILY
01:00 AM
DAILY
21:00 AM

3

STD

RELAY 1

1 2 DISP
ALL GROUPS
STD

RELAY 1

3 4 DISP
ALL GROUPS
STD

RELAY 1
UNL SUMP
ALL GROUPS

Time and frequency that lines are scheduled to be
tested at the 0.1 GPH and/or 0.2 GPH leak test levels.
Schedule could vary between none, daily, a certain day
of the week and/or month.

STD corresponds to a standard sensor type in the ATG
setup and STD O/G corresponds to the action that the
ATG will take in the event of an alarm.
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For Veeder Root and INCON models used for CSLD, the probability of detection can be set at 95% or
99%. Any leak detection method installed after December 22, 1990 must be capable of detecting a
leak rate with a probability of detection of ninety-five (95) percent and a probability of false alarm
no greater than five (5) percent, in accordance with rule .04(1)(a)4.

Upon transfer of ownership, including, but not limited to, sale of the UST systems, originals and/or
copies of all documents required to satisfy the reporting and recordkeeping requirements shall be
transferred as required by rules .03(2)(d) and .02(7)(h), to the new owner of the USTs at the time of
ownership transfer.

17.REPORTING

If any of the following conditions are observed, then the Division should be contacted to report a
suspected or confirmed release with 72 hours (If a suspected or confirmed release is discovered,
follow current Staff Guidance for .09(6) Process) as required by rule .05(1)(a):

e Results of any failed 0.1 gph or 0.2 gph leak tests from the ATG, unless the monitoring device or
an associated UST component is found to be defective but not leaking, is immediately repaired,
and a follow-up test does not confirm the initial result as required by rule .05(1)(a)3.

e Any in-tank alarm from the ATG which indicates a sudden or unexplained loss of product as
required by rule .05(1)(a)2. Documentation of investigation of all in-tank leak alarms should be
kept with the ATG leak test reports for review by Division staff.2°

e Anyreleased petroleum product at the UST site or in the surrounding area (such as the presence
of free product, or petroleum vapors in soils, basements, sewer and utility lines and nearby
surface water). See rule .05(1)(a)1.

Owners and/or operators must take immediate action to prevent any further release of the
petroleum into the environment, and take immediate action to identify and mitigate fire, explosion,
and vapor hazards. Owners and/or operators must repair or replace the tank and/or piping, and
begin corrective action, if the test results for the system, tank, or delivery piping indicate that a leak
exists as required by rule .06(3).

20 Required by Rule 0400-18-01-.03(2)
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APPENDICES
1. ATG Leak Detection Quick Reference Table (8-27-2013)

2. Automatic Tank Gauge Operability Test Procedure
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APPENDIX 1: ATG Leak Detection Quick Reference Table
Updated 2-13-2015
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ATG LEAK DETECTION QUICK REFERENCE

Note: Leak detection equipment installed in systems with greater than 10% ethanol should be free of zinc, lead, aluminum, tin or their alloys (brass, terne (lead-tin alloy)).

MA# Model TEST Minimum Test Period THRESHOLD MAX. COMMENT
Manufacturer TYPE Fill (see comment) CAPACITY
SiteSentinel iSite--2 or 4 inch float--Probe 924B 0.2 50% 30 Min. 0.1 20,000 System automatically determines minimum time based on test
SiteSentinel iSite----4 inch float----Probe 924B 0.1 95% 1.5 Hrs 0.05 20,000 . . . .
- — - conditions being met. Test times will be longer for larger
20140001 SiteSentinel iSite----2 inch float----Probe 924B 0.1 95% 6.0 Hrs 0.05 20,000 tanks
(Revised 20120009) SiteSentinel iSite-4 inch float-Probe Q0400-4XX 0.2 50% 4.0 Hrs 0.1 20,000 :
OoPW Maximum Monthly Throughput
SiteSentinel iSite-SLD 0.2 14.70% Continuous 0.1 0.2 of 397,883 gallons
Will not test if below minimum fill level.
INCON TsS-5, 550, 550evo, 750, 1000, 1001, 2001, 5000, 5000evo . . .
Colibri 0.2 See Below 51/4 Hrs 0.1 15.000 Test time is an average: actual times based on pre-set test
Probe: TSP-LL2 or FMP-LL3 0.1 95% 5 3/4 Hrs 0.05 condition criteria
INCON Ts-5, 550, 550evo, 750, 1000, 1001, 2001, 5000, 5000evo . N
Colibri 0.2 ONLY | See Below <7 Hrs 0.1 30,000 Variable ‘based on qu‘all?y of test data
20140006 Probe: TSP-LL2 or FMP-LL3 Maximum 3 Manifolded Tanks
. . INCON T5-5, 550, 550evo, 750, 1000, 1001, 2001, 5000, 5000evo N
Franklin Fueling Colibri SCALD 0.2 15% Continuous 0.1 49,336 Maximum monthly throughput of 304,620 gallons. Will not
(Supersedes 20120008) Tank Diameter = Product Required  Tank Diameter = Product Required Tank Diameter = Product Required test if below minimum fill level.
2" o 72" 15" 120" 21"
36" 10.5" 76" 15.5" 126" 21.5"
48" 12" 84" 16.5" 132" 22" 2000 Scald See MA 96000037
52" 12.5" 96" 17.5" 144" 23.5"
64" 14" 108" 19"
20120005 0.2 (<20K) 20% 2 hrs 0.1 20,000 .
TMS2 T -
(Renewal for 20080006) 'MS2000 & TMS3000 - 0.1 o5%* 7 hrs 0.05 20,000 Pnuemerc.n'ror' probe number 4.505 is the same as the fﬂmef:k
Py @ Probe 450S or 7100 (Magnetostrictive) 0.2 (>20K) 50% 8 hrs 0.1 75,000 Patriot 7100 probe used in the 3rd-party evaluation
20120001 SITE SENTINEL I,II, III, iTouch Probe 924 0.2 50% 3 20,000 30 & 60 Minute Test
oPW SITE SENTINEL I,II,III, iTouch Probe 924 0.2 14% 3 20,000 2 & 3 Hour Test
(Revised 20080010) SITE SENTINEL I, IT III VTTT, iTouch Probe 924 0.1 95% 3 20,000 2 & 3 Hour Test
OEL8000IT 0.2 See below 4.5 Hrs. 0.1 30,000
OEL8000IT w/CITLDS 0.2 12.70% Continuous 0.1 18,000
20100007 Minimum product level based on tank diameter:
OMNTEC Mfg. Tank Diameter = Product Required
(Renewal for 20040007) 0-48" = 12" 73-96" = 20" 133 or greater = Contact OMNTEC
49-64" = 15" 97-126" = 15.5"
65-72" = 16" 127-132" = 26"
INCON Ts-5, 550, 750, 1000, 1001, 2001, 5000, Colibri 0.2 See Below 5 1/4 Hrs 0.1 15,000 Test time is an average: actual times
Probe: TSP-LL2 0.1 95% 5 3/4 Hrs 0.05 ! based on pre-set test condition criteria
INCON Ts-5, 550, 750, 1000, 1001, 2001, 5000, Colibri i i
. 550, 750, E . . , Colibri 0.2 ONLY | See Below <7 Hrs 0.1 30,000 Variable based on quality of test data
Probe: TSP-LL2 Maximum 3 Manifolded Tanks
20090008 TS-5, 550, 750, 1000, 1001, 2001, 5000, Colibri SCALD 0.2 15% Continuous 0.1 49,336 Maximum Monthly Throughput
Franklin Fueling Tank Diameter = Product Required  Tank Diameter = Product Required Tank Diameter = Product Required of 304,620 gallons
(Supersedes 20060002) 24" 9" 72" 15" 120" 21" Will not test if below fill level.
36" 10.5" 76" 15.5" 126" 21.5"
s 12 e 1545 132 22 2000 Scald See MA 96000037
52" 12.5" 96" 17.5" 144" 23.5"
64" 14" 108" 19"
Probe 8463 & 8473 (Magnetostrictive) 0.1 95% 3 Hrs Preset 15,000
TLS 300 series, TLS 350 series, TLS 450, 0.2 See Below 2 Hrs which cannot
Probe 8463 & 8473 0.1 95% 2-5 Hrs be changed. 20000
2009 TLS 300 series, TLS 350 series, TLS 450, 0.2 See Below 2 Hrs Pass or 30000
Veeder-Root Co. 8463 and 8473 W/CSLD 2 Cont. 5% Fail 45000 single 28 Days 227,559 thru-put
TLS Series TLS300, TLS350, EMC Series, ProPlus, ProMax 37K manifolded 28 Day 226,848 thru-put
Tank Diameter = Product Required Checks fuel level. Will not test
Dalpdiiies 24-26" 9" 70-79" 24" 123-133" 39" if bel irement
(Revised 20050005) - - - if below requirement.
27-36" 12" 80-90" 27" 134-143" 42"
37-47" 15" 91-101" 30" 144-154" 45"
48-58" 18" 102-111" 33" 155-165" 48"
56-69" 21" 112-122" 36" 166-175" 51"
Page 1 of 4 Updated:2/13/2015




ATG LEAK DETECTION QUICK REFERENCE

MA# Model TEST Minimum Test Period THRESHOLD MAX. COMMENT
Manufacturer TYPE Fill (see comment) CAPACITY
PETROSONIC III w/Probe 613 0.2 59% 2 Hrs 15,000
20080010 SITE SENTINEL w/ Probe 613 0.2 14% 2 Hrs 15,000
oPw SITE SENTINEL I, II III, iTouch w/ Probe 924 0.2 50% 3 20,000 30 & 60 Minute Test
(Revised 20030001) SITE SENTINEL I,II, III, iTouch w/ Probe 924 0.2 14% 3 20,000 2 & 3 Hour Test
SITE SENTINEL I,II,III VTTT w/ Probe 613 0.1 95% 3 15,000 2 & 3 Hour Test
SITE SENTINEL I,II,IIT VTTT, iTouch w/ Probe 924 0.1 95% 3 20,000 2 & 3 Hour Test
20080009 1500 & 2000 0.2 9% 3.3 Hrs 0.1 20,000 System automatically determines minimum
(EECO System) Probe Q0400-4XX (Magnetostrictive) 0.1 95% 3.5 Hrs 0.05 20,000 time based on test conditions being met.
OoPW EECO sLD .2 Cont. 9% 2 Tank Max. Test times will be longer for larger tanks.
(Renewal for 20030003) Probe Q0400-4XX (Magnetostrictive) <=35K SLD 130K Maximum Throughput
20080006 TMS2000 & TMS3000 0.2 («20K) 207: 2 hrs ot 20,000 Pnuemercator probe number 450S is the same as the Ametek
(Renewal for 20000007) Probe 450S or 7100 (Magnetostrictive) 0.1 95% 7 hrs 0.05 20,000 Patriot 7100 probe used in the 3rd-party evaluation
Pneumercator Co.,Inc 0.2 (>20K) 50% 8 hrs 0.1 75,000
20080005 SiteSentinel iSite--2 or 4 inch float--Probe 9248 0.2 50% 30 Min. 0.1 20,000 System automatically determines minimum
(EECO System) SiteSentinel iSite----4 inch float----Probe 924B 0.1 95% 1.5 Hrs 0.05 20,000 time based on test conditions being met.
OPW SiteSentinel iSite----2 inch float----Probe 9248 0.1 95% 6.0 Hrs 0.05 20,000 Test times will be longer for larger tanks.
SiteSentinel iSite-4 inch float-Probe Q0400-4XX 0.2 50% 4.0 Hrs 0.1 20,000
INCON Ts-5, 550, 750, 1000, 1001, 2001, 5000 0.2 See Below 51/4 Hrs 0.1 Test time is an average: actual times based on pre-set test
Probe: TSP-LL2 0.1 95% 5 3/4 Hrs 0.05 15,000 condition criteria
INCON Ts-5, 550, 750, 1000, 1001, 2001, 5000 Maximum 3 Manifolded Tanks
Probe: TSP-LL2 0.2 ONLY See Below <7 Hrs 0.1 30,000
20060002 Ts-5, 550, 750, 1000, 1001, 2001, 5000 SCALD 0.2 15% Continuous 0.1 49,336 Maximum Monthly Throughput
Franklin Fueling Tank Diameter = Product Required  Tank Diameter = Product Required Tank Diameter = Product Required of 304,620 gallons
24" 9" 72" 15" 120" 21" Will not test if below
36" 10.5" 76" 15.5" 126" 21.5"
55 125 & Loz 1325 225 2000 Scald See MA 96000037
52" 12.5" 96" 17.5" 144" 23.5"
64" 14" 108" 19"
Probe 7842 (Capacitance) 0.2 50% 5 Hrs 15,000 X .
Note: Capacitance probes will not
All Models Except TLS2 All probes .
= function properly when the ethanol
Probe 8472 (Capacitance) 0.1 95% 2 Hrs have a 15,000 )
All Models Except TLS250, TLS250i & TLS2 0.2 50% 2 Hrs preset content is above 10%.
Probe 8463 & 8473 (Magnetostrictive) 0.1 95% 3 Hrs threshold 15,000
20050005 TLS250iPlus, TLS300, TLS300i, TLS300iPlus, 0.2 See Below 2 Hrs which cannot
Veeder-Root Co. Probe 8463 & 8473 0.1 95% 2-5 Hrs be changed. 20000
TLS, EMC Series TLS 350 Series, TLS2, ProMax, EMC except Basic 0.2 See Below 2 Hrs Pass or 30000
Pro Plus, ProMax 8463 and 8473 W/CSLD 2 Cont. 5% Fail 45000 single 28 Days 227,559 thru-put
(Supercedes 20030004R1, TLS300, TLS350, EMC Series, ProPlus, ProMax 37K manifolded 28 Day 226,848 thru-put
20030007) Tank Diameter = Product Required Checks fuel level. Will not test
(Revised 2002005R1) 24-26" 9" 70-79" 24" 123-133" 39" if below requirement.
27-36" 12" 80-90" 27" 134-143" 42"
37-47" 15" 91-101" 30" 144-154" 45"
48-58" 18" 102-111" 33" 155-165" 48"
56-69" 21" 112-122" 36" 166-175" 51"
US Test Model 2001 0.2 50% 30 Min. 0.1 15,000 Ultrasonic Probes
0.1 95% 1 Hr. 0.05 15,000
20050001 AUTOSTIK II & JR 0.2 See below 51/4 Hrs 0.1 15,000 L .
3 L Test time is an average: actual times based on pre-set test
Southwest Envir. Srvs w/ Magnetostrictive Probe 0.1 95% 5 3/4 Hrs 0.05 15,000 condition criteria
20040006 AUTOSTIK IT & JR w/ TSP-LL2 series probe 0.2 See below < 7 hrs. 0.1 30,000
Franklin Fueling Sys. AUTOSTIK II & JR w/ SCALD 2.0 0.2 14% Continuous 0.1 49,336 Throughput Restrictions/2 max. manifolded
(Revised 20020004) Minimum product level based on tank diameter:
For EBW systems prior Tank Diameter = Product Required
to March 1, 2004 see 26" = 9" 72" = 15" 120" = 21"
MA 20020004 36" = 10.5" 76" = 15.5" 126" = 21.5"
48" = 12" 84" = 16.5" 132" = 22"
52" = 12.5" 96" = 17.5" 144" = 23.5"
64" = 14" 108" = 19"
Page 2 of 4 Updated:2/13/2015



ATG LEAK DETECTION QUICK REFERENCE

MA# Model TEST Minimum Test Period THRESHOLD MAX. COMMENT
Manufacturer TYPE Fill (see comment) CAPACITY
20030008 Tank Manager ATG System 0.2 18 in. 3 Hrs, 15 min. 20,000 Ulfrusonic probe
Caldwell Systems Corp. 0.1 95% 3 Hrs, 15 min. 20,000 Ultrasonic probe
Probe 7842 (Capacitance) w/ ProPlus & ProMax 0.2 50% 5 hrs All probes
Probe 8472 (Capacitance) w/ ProPlus & ProMax 02 50% 2 Hrs have a preset
0.1 95% 2 Hrs threshold 15000
Probe 8463 & 8473 (Magnetostrictivew/ ProPlus 02 see below 2 hrs which cannot
0.1 95% 3 Hrs be changed
20030007 Probe 8463 & 8473 (Magnetostrictive) w/ProMax 0.2 see below 2 Hrs by operator. 30000
Veeder-Root Co. 0.1 95% 2-5 Hrs Pass or 20000
Red Jacket Probe 8463 & 8473 (Magnetostrictive) w/CSLD 0.2 5% Fail Only 45000 single Throughput Restrictions
Pro Plus & ProMax Minimum product level based on tank diameter:
Tank Diameter = Product Required
24-26" 9" 70-79" 24" 123-133" 39"
27-36" 12" 80-90" 27" 134-143" 42"
37-47" 15" 91-101" 30" 144-154" 45"
48-58" 18" 102-111" 33" 155-165" 48"
59-69" 21" 112-122" 36" 166-175" 51"
ALDUER (EFmERTEY 0.2 50% 5 Hrs 15,000 Note: Capacitance probes will not
All Models Except TLS2 All probes q
Probe 8472 (Capacitance) 0.1 95% 2 Hrs have a WIEIED pr‘operjly when the ethanel
15,000 content is above 10%.
All Models Except TLS250, TLS250i & TLS2 0.2 50% 2 Hrs preset
Probe 8463 & 8473 (Magnetostrictive) 0.1 95% 3 Hrs threshold 15,000
20030004R1 TLS250iPlus, TLS300, TLS300i, TLS300iPlus, TLS300C 0.2 See Below 2 Hrs which cannot ’
Veeder-Root Co. Probe 8463 & 8473 0.1 95% 2-5 Hrs be changed. 20000
TLS Series TLS 350 Series & TLS2 0.2 See Below 2 Hrs Pass or 30000
(Supersedes 20030004) 8463 or 8473 W/CSLD 2 Cont. 5% Fail 45000 single 28 Days 227,559 thru-put
TLS300 & TLS350 Series 37K manifolded 28 Day 226,848 thru-put
Tank Diameter = Product Required Checks fuel level. Will not test
24-26" 9" 70-79" 24" 123-133" 39" if below requirement.
27-36" 12" 80-90" 27" 134-143" 42"
37-47" 15" 91-101" 30" 144-154" 45"
48-58" 18" 102-111" 33" 155-165" 48"
56-69" 21" 112-122" 36" 166-175" 51"
TM-2, TM-3, EMC 0.2 ONLY 50% 5 Hrs All probes 15,000
Probe PA0238 (Capacitance) have a
TM-2, TM-3, EMC 0.2 50% 2 Hrs preset 15,000
PROBE PA0264 (Capacitance) 0.1 95% 2 Hrs threshold 15,000
TM-2, TM-3 0.2 See Below 2 Hrs which cannot 15,000
Probes PAO265 & PAO300 (Magnetostrictive) 0.1 95% 3 Hrs be changed. 15,000
20020005R1 EMC 0.2 See Below 2 Hrs Pass or 20,000
GILBARCO, INC. Probes PAO265, PAO300 (Magnetostritive) 0.1 95% 2-5 Hrs Fail
EMC W/CSLD .2 Cont. 5% na Will not test |45K, 37K Mani- Throughput 227,559 single
Probes PAO265, PAO300 (Magnetostrictive) below fold Aggregate 226,848 Aggregate
Tank Diameter = Product Required
24"- 26" 9o 70"- 79" 24" 123"- 133" 39"
27"- 36" 12" 80"-90" 27" 134"- 143" 42"
37"- 47" 15" 91"- 101" 30" 144"- 154" 45"
48"- 58" 18" 102"- 111" 33" 155"- 165" 48"
59"- 69" 21" 112"- 122" 36" 166"- 175" 51"
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ATG LEAK DETECTION QUICK REFERENCE

MA# Model TEST Minimum Test Period THRESHOLD MAX. COMMENT
Manufacturer TYPE Fill (see comment) CAPACITY
AUTOSTIK I & JR 0.2 50% 4 hrs 0.1 15,000 Testing can be performed on
20020004 w/ 960/961 Series Probes 0.1 95% 4 hrs 0.05 15,000 one tank at a time.
EBW, Inc. AUTOSTIK IT & JR CSLD v31 or v51 0.2 30% 0.07 30,000 <150K Monthly thru-put
NOTE: EBW 970 & 973 series probes are for inventory measurements only, not for leak detection. Testing can be performed on
SEE 990053 for AUTOSTIK one tank at a time.
20010019 EECO TLM 0.2 14% 0.1 20,000 See 20030003 for EECO 1500,2000,SLD
Emco Electronics 1000, 3000 0.1 95% 0.05 20,000
990053 Autostik (950 series) ONLY 0.2 10% 4 hrs 0.1 15,000
EBW, Inc. 0.1 95% 4 hrs 0.05 15,000
SEE 20020004 for Autostik IT & Jr
990047 RLM5000, RLM5001,RLM9000 0.2 50% Test time 0.058 15,000 All probes are magnetostrictive
The Marley Pump Co. 0.1 95% not available. 0.05 15,000 or ultrasonic.
Red Jacket ST1400, ST1401,ST 1401L, ST1800, 0.2 15" 0.09 73,500 No probe numbers available.
ST1801, St1801L, Prolink Ultra 0.1 95% 0.05 73,500
PROLINK 0.2 50% 0.1 18,000 PC Compatible
960043 OEL 8000 0.2 50% VARIABLE 15,000 Tests are manually initiated.
OMNTEC Probes are Magnetostrictive 0.1 95% VARIABLE 15,000 No probe numbers available.
960037 INCON TS 2000 0.2 50% 0.058 15,000 Magnetostrictive or Digital Level Probes
Intelligent Controls 0.1 95% 0.058 15,000 No probe numbers available.
SCALD 0.2 7% 30,000 108K Maximum Monthly Throughput
950069 ESI IMAGE 0.2 90% 0.1 15,000
Engineered Systems
950056 AINLAY TANK MASTER 0.2 50% 0.05 75,000
P C Interactive TANK MASTER JR 0.2 20% 0.05 30,000
940078 TICS 1000 0.2 90% 0.1 15,000
Universal Sensors
930080 TMU & INFINITY 0.2 50% 0.2 15,000
Andover Controls Corp. 0.1 95% 0.1
930071 EMS 3500 0.2 15% 0.1 15,000
Tidel Engineering 0.1 95% 0.05 15,000
EMS 2000 & EMS3000 0.2 50% 0.05 15,000
930058 MCG 1100,8100 0.2 50% 0.1 15,000
L&J Environmental 0.1 95% 0.05 15,000
920092 API/RONAN 0.2 10% 0.1 15,000
Ronan Engineering 0.1 95% 0.05 15,000
920052 SMART STICK I 0.2 50% 1-15 hrs 0.1 15,000
Alert Technologies 2000
920030 7021 0.2 10% 6 hrs 0.2 15,000 Probe #7030
MagneTek Controls 0.1 95% 12 hrs 0.1 15,000
910107 GASBOY TMS 500 0.2 50% 3hrs 0.2 15,000 Unknown probes.
Wm.Wilson's Sons Inc. 0.1 95% Shrs 0.1 15,000 Magnetostrictive Probe
910093 IMAGE 0.2 90% 0.1 15,000
Mallory Controls
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APPENDIX 2: Automatic Tank Gauge Operability Test Procedure

Rule 0400-.18-01-.04(1)(a)2 requires release detection equipment to be installed and calibrated
in accordance with the manufacturer’s instructions and operated and maintained in accordance
with one of the following:
e The manufacturer’s instructions;
e A code of practice developed by a nationally recognized association or independent
testing laboratory; or
e Requirements determined by the Division to be no less protective of human health and
the environment.

Owners and/or operators are required to test the functionality of the Automatic Tank Gauge (ATG)
annually in accordance with Rule 0400-18-01-.04(1)(a)3. The following components and criteria
shall be inspected and tested for proper operation:
e ATG console and other controllers: test alarm; verify system configuration; test battery
backup;
e Probes and sensors: inspect for residual buildup; ensure floats move freely; ensure shaft
is not damaged; ensure cables are free of kinks and breaks; test alarm operability and
communication with controller.

Follow the steps outlined below to ensure the above requirements are met and the ATG is
functioning properly.
A. Console inspection

1. Record ATG manufacture and model number.

2. Confirm alarms are operational and are audible and/or visible to the facility's
operator.

3. Confirm the console is on a dedicated electrical circuit.

4. Test battery backup in accordance with the manufacturer’s instructions.

B. Data collection and review

1. Review inventory and system setup reports. Record software version and test
type information. Ensure console is programmed properly in accordance with
manufacturer’s instructions and conducting 0.2 gph leak tests. Attach setup
report to the ATG test report.

2. Review active alarm and alarm history reports to verify no active or recurring
leak detection warnings or alarms. Document potential issues in comments
section.

3. The high-water alarm should not exceed 2 inches for all fuel types except for fuel
containing greater than or equal to 10% ethanol should be set at 0.25 inches.

C. Probeinspection

1. Record each tank compartment's number, volume (gallons), diameter (inches),
and probe’s serial number.

2. Inspect cables for kinks and breaks. Ensure wire splices, grommets, and cap
gaskets are in place and secured.

D. Floatinspection
1. Floats move freely and are free of corrosion and residue.
2. Gauge water and fuel height in tank. Ensure levels match ATG inventory heights.

32



3. Lower fuel float and raise water float to ensure the proper alarms activate.
E. Reinstall probe. Ensure probe cap and cable connection is secure. Check for proper
communication to the console.
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

TECHNICAL CHAPTER 3.3
STATISTICAL INVENTORY RECONCILIATION (SIR)

1. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions in any
particular case will be made applying applicable laws and regulations to the specific facts. Mention of
trade names or commercial products does not constitute an endorsement or recommendation for use.

2. PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks (Division) staff
in understanding the regulatory requirements of Statistical Inventory Reconciliation (SIR) and provide
guidance on acceptable practices for using this method of leak detection. It will describe SIR practices
for the SIR vendor and will serve as a guide forinspectors.

This technical chapter contains the current policy of the Division based on the statute and regulations
governing the Tennessee Petroleum Underground Storage Tank program. This document supersedes
all previously published versions. The most current version of this technical chapter will be posted and
always available on the Division’s website.

3. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are available on
the Division of Underground Storage Tanks website at
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm

4. APPLICABILITY

SIR can be used on all petroleum underground storage tank (UST) and/or piping systems installed prior
to July 24, 2007 as the primary method of leak detection (interstitial monitoring is required for tanks or
piping installed on or after July 24, 2007"). SIR monthly monitoring leak detection results may include
the product piping; however, a means of catastrophic line leak detection such as a mechanical or
electronic line leak detector is also required on all pressurized piping by rules .04(2)(b)1.(i) and .04(4)(a)
when SIR is used for monthly monitoring.

SIR may only be used as a method of monthly monitoring and may not be used as a method of tank or
line tightness testing as outlined in rules .04(3)(b) and .04(4)(b).

1 Required by Rule 0400-18-01-.02(1)(c)


https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm

5.

INTRODUCTION

SIR is performed using computer software that analyzes daily inventory, delivery, and daily dispensing
data collected over a period of time (not to exceed thirty (30) days) to determine if the UST system is
leaking. Each operating day, product level measurements are made using a gauge stick or an electronic
device such as an automatic tank gauge as required by rules .04(3)(e)1. and .04(4)(d)1. The
owner/operator shall keep complete records of all dispensing and delivery data.?

There are companies (“SIR vendors”) that specialize in performing SIR. If one of these companies is used
by a tank owner/operator, then the tank owner/operator will submit the applicable SIR data to that
company in accordance with a schedule established by the vendor (not to exceed 30 days). That data is
analyzed by a SIR vendor and a report of the results is sent to the tank owner/operator. As an alternative,
there are some SIR vendors that make versions of their SIR program available as packaged software that
may be operated by a trained person on a personal computer. Such systems are sometimes referred to
as “stand alone” SIR systems and are designed to conduct a SIR evaluation of the data entered by the
owner/operator without the assistance of an outside SIR data analyst. An owner/operator who uses
“stand alone” SIR systems may not make modifications to the software and may only operate the system
as designed and are precluded from doing anything that will alter the sensitivity of the method or affect
the probability of detection or probability of false alarm2. Any programming modifications or software
upgrades that affect the probability of detection (Pd) or probability of false alarm (Pfa) must be done by
the SIR method developer or current SIR method owner and may require additional third-party review
and/or certification.?

In some cases, a SIR vendor may have licensed a local company (licensee) to operate their SIR program
in lieu of sending data directly to the SIR vendor’s home office. Under those arrangements, only persons
adequately trained in data analysis by the SIR vendor should have the ability to engage in any data
screening or monthly SIR result determination when operating the SIRprogram.

DEFINITIONS

Calculated Leak Rate may be called “leak rate” or “estimated leak rate”, is a calculated number that
determines the difference from zero (0) gallons per hour (gph). To make a SIR determination, the leak
rate is compared to the leak threshold (see definition below). If the calculated leak rate for the SIR data
exceeds the threshold, then the SIR report should indicate a “fail’4, however, if it is less than the
threshold it is a “pass”.> SIR vendors must use a quantitative method® and must report the calculated
leak rate in the SIR results.’

Calculated leak rates may be reported with a positive or negative sign before them, and some results
may be reported as a “gain” or “gaining trend”. A gain could be due to thermal product expansion,
measurement error, or possibly water intrusion. Regardless if the calculated leak rate is positive or
negative, if the absolute value of the calculated leak rate is greater than the threshold, then the SIR result
should be declared a “fail"® and Division rules require it be treated as a suspected release.’

Inconclusive means the data quality will not provide a conclusive result. An inconclusive may be caused
by several conditions and does not mean that a UST system is leaking; it simply means that the data are

2 Required by Rule0400-18-01-.04(1)(a)2.

3 Required by Rule 0400-18.01-.04(1)(a)5.

4 Required by Rule 0400-18-01-.04(3)(e)4.(ii) and .04(4)(d)4.(ii)
> Required by Rule 0400-18-01-.04(3)(e)4.(i) and .04(4)(d)4.(i).
6 Required by Rule 0400-18-01-.04(3)(e)4. and .04(4)(d)4.

7 Required by Rule 0400-18-01-.04(3)(e)3. and .04(4)(d)3.

8 Required by Rule 0400-18-01-.04(3)(e)4.(ii) and .04(4)(d)4.(ii)
9 Required by Rule 0400-18-01-.04(3)(e)6.(i) and .04(4)(d)6.(i)
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of inferior quality and a conclusive determination is not possible. An owner/operator must investigate
the causes of inconclusive results.’® Most SIR vendors have a procedure for investigating inconclusive
results, and many times a vendor can advise tank owners why the results were inconclusive according
to data characteristics. How an owner/operator should address inconclusive results is described in
Division rules .04(3)(e)6., .04(4)(d)6., and in this technical chapter.

Leak Threshold (sometimes called “threshold”). This is the reference point the SIR method uses to
declare a “pass” or “fail".

e Ifthe calculated leak rate is greater than the threshold (0.1 gph), then the correct SIR result would
be a “fail” according to rules .04(3)(e)4.(ii) and .04(4)(d)4.(ii).

e If the calculated leak rate is less than the threshold, then the correct SIR result would be a “pass”
according to rules .04(3)(e)4.(i) and .04(4)(d)4.(i).

The threshold is determined in the third party evaluation, and is set at % the Performance Standard. In
order to meet the Performance Standard of 0.2 gph, the threshold for monthly SIR methods must be 0.1
gph. If the calculated leak rate is more than 0.1 gph, the SIR vendor shall declare a “fail” as required by
rules .04(3)(e)4.(ii) and .04(4)(d)4.(ii).

Minimum Detectable Leak Rate (MDL) is a measure of data quality and varies according to monthly
raw data. The monthly raw data is often called a dataset. Each dataset is unique and data quality can
vary from very good to very poor. When a SIR vendor determines the MDL for a given data set, they are
determining the smallest leak that can reliably be detected at the 95% Pd and 5% Pfa level as required
by rule .04(1)(a)4. The MDL is a screening technique which determines if the data is acceptable for
monthly SIR analysis. The MDL of the dataset is compared to the Performance Standard as follows:

e If the MDL is less than or equal to the Performance Standard (0.2 gph), the dataset is valid for
monthly SIR analysis.™

e Ifthe MDL is greater than the Performance Standard (0.2 gph), the data may be analyzed, however
the SIR result is not valid for monthly SIR analysis, since the data does not meet the Performance
Standard at the 95% Pd and 5% Pfa confidence level required by rule .04(1)(a)4.

When the MDL is greater than the Performance Standard, some SIR vendors may simply issue an
inconclusive for that dataset, and not report a calculated leak rate since the SIR result will not be valid.

Performance Standard is the criterion that the method must meet for it to be used for leak detection.
It is 0.2 gph for monthly monitoring. Any SIR method that cannot meet this standard is not acceptable
for leak detection. A Third Party evaluator subjects the SIR method to a series of tests according to a
specific approved protocol. If the method does not pass the third-party evaluation certifying its ability to
detect a leak of a specified size, then it cannot be listed on the National Work Group on Leak Detection
Evaluation (NWGLDE) List as required by rule .04(1)(a)5. The website for NWGLDE is www.nwglde.org.

Probability of Detection (Pd) and Probability of False Alarm (Pfa) are performance standards
established in rule .04(1)(a)4. which all leak detection methods must meet to be considered acceptable
as valid UST methods. The Pd for all leak detection methods must be at least 95%, which is another way
of saying that the method is capable of detecting leaks of 0.2 gph at least 95 out of 100 times. A Pfa of
no more than 5% means that false alarms should not happen more than 5 times in 100. This is
sometimes referred to as the 95/5 confidence level. The Pd and Pfa are a quality measure that helps
ensure that the leak of a specified size is not missed, and that the method is not declaring tight tanks to
be failing.

10 Required by Rule 0400-18-01-.05(1)(a)3.
11 Required by Rule 0400-18-01-.04(1)(a)4.
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7. REQUIREMENTS

All SIR methods used in Tennessee must be able to meet the performance standard of 0.2 gph with a
maximum threshold of 0.1 gph. All SIR methods must have a probability of detection (Pd) of at least 95%
with a probability of false alarm (Pfa) of no more than 5% as required by rule .04(1)(a)4. SIR methods are
Third Party evaluated to determine if the method meets the above criteria. Methods that meet the
criteria are placed on a list maintained by the NWGLDE which is posted on their website at
www.nwglde.org. Any method not appearing on the website has not been properly evaluated and will
not be acceptable to the Division as a valid leak detection method in accordance with rule .04(1)(a)5. The
NWGLDE only lists SIR methods, not individual licensees of the methods.

SIR is a method of monthly monitoring allowed by rule .04(3)(e) and .04(4)(d); therefore, a SIR report
must be generated each month as required by rules .04(3)(e)2. and .04(4)(d)2. Merely collecting monthly
raw data and saving it for submission to a SIR vendor for data analysis at a future date is not monthly
monitoring and is a violation of UST rules. The SIR raw data must be analyzed by SIR software during the
month of data collection. A report of the results of data analysis shall be generated during the monthly
data collection period as required by rules.04(3)(e)2. and .04(4)(d)2.

There is a capacity limitation for SIR use on single tanks. These limitations may be found on the NWGLDE
website and in Appendix 1 of this Technical Chapter.

SIR may be used on manifolded UST systems if the total capacity of the manifolded system does not
exceed the capacity for which the method was approved. If the capacity of the manifolded system
exceeds the listed capacity, another method of leak detection must be used.'? If SIR is used on
manifolded systems, then product level measurements must be collected for each individual tank
although there will only be a single SIR result for all tanks that are manifolded.'

Where SIRis used on a UST system with a blending valve in a multi-product dispenser (MPD), the number
of SIR results will correspond to the number of products being blended. For example, if there is regular,
mid-grade and premium gasoline at a facility, there should be a SIR result for regular and premium, even
though the facility is selling three grades ofgasoline.

If a SIR vendor requires more than one (1) month of data for initial evaluation, another method of
monthly release detection shall be conducted during that period as required by rules .04(3)(e)5. and
.04(4)(d)5.

SIR methods must be quantitative. A quantitative test reports results in terms of a numerical leak rate
based on characteristics of the dataset. Rules .04(3)(e)4.(ii) and .04(4)(d)4.(ii) specify 0.1 gph as the
threshold for determining a “fail”, so vendors may not declare a pass if the calculated leak rate exceeds
0.1 gph

Rules .04(3)(e)2.()) and .04(4)(d)2.(i) require that monthly SIR results include the raw data that was
provided to the SIR vendor to generate the SIR result. For specific requirements, see the
RECORDKEEPING section below.

Rules .04(3)(e)1. and .04(4)(d)1. require SIR data collection to be conducted in accordance with the
following:

e Inventory volume measurements for petroleum inputs, withdrawals, and the amount stored in the
tank are recorded each operating day (for SIR purposes this is defined as any day the tank contains
one inch or more of product);

12 Required by Rule 0400-18-01-.04(1)(a)5.
13 Required by Rule 0400-18-01-.04(3)(e)1 and .04(4)(d)1.
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e The equipment used to take daily inventory readings is in good state of repair and is capable of
measuring the level of petroleum over the full range of the tank's height to the nearest one-eighth
of an inch;

e The petroleum inputs are reconciled with delivery receipts by measurement of the tank inventory
volume before and after delivery;

e Deliveries are made through a drop tube that extends to within one (1) foot of the tank bottom;
e Product level measurements which are taken using a gauge stick shall be taken through a drop tube;

e Petroleum dispensing is metered and recorded within the local standards for meter calibration or
an accuracy of six (6) cubic inches for every five (5) gallons of petroleum withdrawn;

e Meters must be calibrated at least annually. All dispensers at retail facilities must have meters
calibrated in accordance with local standards for meter calibration, or an accuracy of six (6) cubic
inches for every five (5) gallons withdrawn. The Tennessee Department of Agriculture’s Division of
Regulatory Services requires certified individuals to conduct meter calibrations as a local standard.

e The measurement of any water level in the bottom of the tank is made and recorded to the nearest
one-eighth of an inch at least once a month.

Product level measurements are required to be collected each day that one inch or more of product is
stored in the tank.' This includes seasonal tanks, such as kerosene or tanks located at marinas (see the
Atypical UST Systems Section 2.2), tanks not in operation during holidays or extended absence by
owner/operator, or tanks that are temporarily out of service. A log of monthly water level measurements
is required for review during the inspection in accordance with rules .04(3)(e)1.(vi) and .04(4)(d)1.(vi).

14 Required by Rule 0400-18-01-.04(3)(e)1.(i) and .04(4)(d)1.(i)
6



8.

CONTINUOUS IN-TANK LEAK DETECTION SYSTEMS

Continuous In-Tank Leak Detection Systems (CITLDS) is a third party approved leak detection method
utilizing data from the ATG and dispenser meters which are statistically analyzed to produce a monthly
record similar to a SIR analysis. These systems are designed to operate continuously while the tank is in
normal operation. These methods combine the automatic data collection features of Automatic Tank
Gauging Systems (ATGS) with the statistical data analysis used in Statistical Inventory Reconciliation (SIR)
systems. This allows the systems to monitor the tank continuously, using data collected continually.
These systems then can operate without interfering with normal tank operation. CITLDS is commonly
utilized at high throughput locations.

The techniques described in the U.S. EPA Leak Detection " titled “Standard Test Procedures For
Evaluating Release Detection Methods: Statistical Inventory Reconciliation” dated May 2019 as
follows:

There are two types of SIR release detection methods: traditional and continuous. Traditional SIR uses
an ATG or takes daily manual liquid level readings of the product in the tank and reconciles them with
the amounts of dispensed and delivered product. Continuous SIR performs the same product
reconciliation as traditional; however, it can differentiate between line and tank leaks and can
compensate for temperature variations with a continuous in-tank leak detection system (CITLDS). For
continuous SIR, data are gathered from all designated input devices during tank quiet times when there
are no sales and no deliveries and then SIR vendor software programs perform leak-test calculations
when enough data is recorded.

Most CITLDS methods use an ATG to gather product-level data; this is considered a hybrid SIR method.
Other CITLDS methods gather product-level data from input devices such as dispenser totalizers and
point-of-sale records. CITLDS are well suited to facilities that are open 24 hours a day, 7 days a week, as
long as the volume of the product sold from USTs does not exceed the throughput limit of the CITLDS
method and there is enough quiet time to collect enough data.

The SIR methods then use these inventory records to perform a statistical analysis of inventory
discrepancies. CITLDS methods, in comparison to periodic measurements, provide a larger quantity of
data, which compensate for temperature and typically provide better data for SIR analysis. Various
components that might contribute to these discrepancies are generally isolated before a leak rate is
estimated. In addition to a leak rate estimate, some SIR methods claim to provide information on a
variety of sources of inaccuracies such as dispensing meter error, delivery error, manual liquid level
measurement error, temperature effects, theft, and vapor loss.

Continuous ATGS and Continual reconciliation systems are listed under Continuous In-Tank Leak
Detection Methods on the NWGLDE website, www.nwglde.org

CITLDS REPORTS

CITLDS reports will show only a single result for all tanks containing that product grade. For example, if
a location has two diesel tanks which are manifolded, the CITLDS report will issue one result for the two
diesel tanks. If the report is a 'fail’ for the diesel product, then individual tank and/or line tightness tests
will need to be conducted on each diesel UST system as required by rules .04(3)(e6e)6.(i), .04(4)(d)6.(i),
.05(1)(a)3., and.05(3)(a).


http://www.nwglde.org/

10.RECORDKEEPING

Upon transfer of ownership, including, but not limited to, sale of the UST systems, originals and/or copies
of all documents required to satisfy the reporting and recordkeeping requirements shall be transferred
to the new owner of the USTs at the time of ownership transfer. See rule .03(2)(d).

Owners and operators of underground storage tanks using SIR to meet the tank and/or piping release
detection requirement must determine the leak status of their underground storage tanks monthly after
the end of the data collection for that time period.'™ UST system owners and operators may use SIR or
another method to meet the tank release detection requirement, as long as the method meets specified
performance standards. '® For UST system owners and operators who use SIR methods that have
difficulty meeting the tank release detection requirement, owners can address this by:

e Conducting a more frequent analysis;
e Sending data more expeditiously by electronic means;
e Using a SIR vendor that currently meets the monthly requirement;

e Discussing changing method or data collection procedures with their SIR vendor or other SIR
vendors in order to meet release detection requirement; or

e Selecting another type of release detection method in accordance with Rule .04(1)(d)

UST owners and operators have the option of performing their SIR analyses more frequently using
inventory data from the current monthly monitoring period combined with data from the previous
monthly monitoring period. For example, for vendors that require 30 days of data, tank owners and
operators could:

e Collect data approximately every 20 days and combine this with approximately 10 days of previous
inventory data for a combined 30 days of data; and

e Receive leak status results from their vendors in a timely manner.

This example assumes the SIR vendor will use data submitted by the owner and operator for the
previous monitoring period or the owner and operator will resend that previously submitted data to
their vendor. The result is more frequent analyses of the UST system'’s leak status.

The owner/operator shall receive the SIR analysis monthly after the end of the data collection for that
time period as required by rules .04(3)(e)2. and .04(4)(d)2. The owner/operator must retain the last
twelve months of SIR results as required by rules .03(2)(b)11. and .04(5)b. A monthly report consisting of
the inventory record used (raw data) plus the resulting SIR determination must be maintained by the
owner/operator as required by rules .04(3)(e)2. and .04(4)(d)2. Inventory data must be analyzed at least
every month as required by rules .04(3)(e)2. and .04(4)(d)2. Failure to submit raw data for SIR analysis on
a monthly basis is not monthly release detection and will not be acceptable to the Division.

The Division does not currently require the use of a specific form for reporting SIR results, so there may
be some variation in appearance of SIR reports. Some SIR reports may include a summary sheet as part
of the records. Monthly SIR reports must be reported in a format established by the Division and in
accordance with instructions provided by the Division Rule 04(5).

15 Required by Rule 0400-18-01-.04(3)(e)2. and .04(4)(d)2.
16 Required by Rule0400-18-01-.04(1)(a)4.



The following items are required:

e Facility Information;

e Owner Information;

e Name of SIR method and version used;

e Name, address, and phone number of SIR provider;

e Date of report generation and month/time period being analyzed;

e Tank Information (tank number, capacity, contents);

e The minimum detectable leak rate and calculated leak rate for the data set;
e The number of days analyzed and required per 3 party certification;

e Raw data (daily stick readings to one-eighth inch and converted to gallons, deliveries, sales,
reconciliation with book value, daily variances, or any additional information the SIR vendor
requires); and

e Aresult thatis either ‘Pass’, ‘Fail’, or ‘Inconclusive’.

Results of each SIR analysis must be reported following rules .04(3)(e)4. and .04(4)(d)4. as either “Pass”,
“Fail”, or “Inconclusive”, which are defined as:

PASS: If the absolute value of the calculated leak rate does not exceed the predetermined value of 0.1
gph and the minimum detectable leak in the monthly data does not exceed 0.2 gph and the number of
valid daily readings is equal to or greater than the number required for a valid result as certified in the
Third-Party evaluation, the results may be reported as a “Pass”; '’

FAIL: If the absolute value of the calculated leak rate exceeds the predetermined value of 0.1 gph and
the minimum detectable leak in the monthly data does not exceed 0.2 gph, the results shall be reported
as a “Fail”; '8

If the gain exceeds 0.1 gph or is due to measurable water incursion then it must be reported as a
“fail’ following rules .04(3)(4)4.(ii) and .04(4)(d)4.(ii) and the appropriate procedures followed.

INCONCLUSIVE: An “Inconclusive” result may be reported if any of the following conditions exist: °

a) If aleak rate cannot be calculated using the available data; or

b) There is an insufficient number of usable days in a 30-day period for a vendor to make a
determination within the 95% Pd and 5% Pfa certification limits; or

¢) The minimum detectable leak (MDL) rate for the dataset for the month exceeds0.2 gph.

If a monthly report indicates an inconclusive result, then the owner/operator shall immediately
implement the recommended actions from the SIR vendor for determining the cause of the
inconclusive result as required by rule .04(1)(a)2. If the reason for the inconclusive results is a
mechanical problem, such as meter drift, then the tank owner must immediately correct the problem. If
the next consecutive month's SIR result is also inconclusive then the tank owner must report this to the
Division as a suspected release within seventy-two (72) hours of receiving the SIR report as required by
rules .04(3)(e)6., .04(4)(d)6., and rule .05(1)(a)3., and follow the procedures outlined in the REPORTING
section below.

17 Required by Rule 0400-18-01-.04(3)(e)4.(i) and .04(4)(d)4.(i)

18 Required by Rule 0400-18-01-.04(3)(e)4.(ii) and .04(4)(d)4.(ii)

19 Required by Rule 0400-18-01-.04(3)(e)4.(iii) and .04(4)(d)4.(iii)
9



11.REPORTING
The tank owner is required to report the following conditions as a suspected release to the Division
within 72 hours: 2°
e Any monthly SIR result which is a “Fail” under rules .04(3)(e)6.(i) and .04(4)(d)6.(i);); or

e Any second consecutive month in which the tank received an “Inconclusive” SIR result under rule
.04(3)(e)6.(ii) and .04(4)(d)6.(i);ii); or

e Unexplained presence of water in the tank under rule.05(1)(a)2

12.REFERENCES
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January 7, 2000

Introduction to Statistical Inventory Reconciliation For Underground Storage Tanks, EPA 510-B-95-009,
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Methods, EPA/530/UST-90/007, June 1990

Protocol for Determining Applicability of a SIR Method for Manifolded Tanks and Determining Size
Limitation, Developed under coordination by the SIR team of the National Work Group on Leak Detection
Evaluations, November 1996

13.APPENDICES
APPENDIX 1 - SIR Vendor/ Method Quick Reference Guide

APPENDIX 2 - SIR Report Form Example

APPENDIX 3 - SIR Report Examples

20 Required by Rule 0400-18-01-.05(1)(a)
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APPENDIX 1

SIR Vendor/ Method Quick Reference Guide

Revised January 2021
Manufacturer/ Vendor Model Threshold Data Single T.ank Manifolded Aggregate Tank
Days Capacity Capacity
ACCENT Environmental Services, Inc. Smmades':‘g le Version 0.05 21 45,000 4 Tank maximum=<45,000
Fuelprime IRC Version 2.4 0.1 30 30,000 50,000
AIUT Ltd. Fuelprime IRC .
. 0.05 14 33,521 3 Tank maximum=<33,521
Version 3.20
i i FOX SIR V1 0.1
ASIS Automation and Fueling Systems, 30 20,000 60,000
Inc. FOX SIR V2 0.05
0.1
Mostyle Pty. Ltd. GreenScan SIR 3.0.1.2 0.05 30 30,000 4 Tank maximum =<45,000
Computerizing, Inc. Computank Version 3.0 0.05 30 18,000 not evaluatt:::z: manifolded
DocCanDo, LP DocCanDo SIR 1.0 0.1 30 32,286 32,286
0.1
EnviroSIR, LLC EnviroSIR Version 1.0 0.05 28 45,000 4 Tank maximum =<45,000
. . Wetstock .
Fairbanks Environmental, Ltd. . . 0.1 30 45,000 4 Tank maximum =<45,000
Wizard Version 4.4
Leighton Obrien Technologies, Ltd. Monitor/ Redone 0.05 26 33,675 5 Tank maximum =<60,000
National i i 0.1
, Tanknetics SIR Version 28 45,000 4 Tank maximum =<45,000
Environmental, LLC 21 0.05
. . 28to .
Clearview (Version I) 0.1 11.6 36,096 3 Tank maximum =<36,096
Simmons Corporation o1 '
Simmons SIR 5.7 L.M. 0 ;)5 27 60,000 5 Tank maximum=<60,000
Simmons SIR 5.7 0.05 30 18,000 not e"a'"at‘:::ﬁg manifolded
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Manufacturer/ Vendor Model Threshold Data Single T:s\nk Manifolded Aggregate Tank
Days Capacity Capacity
Mitchell's SZIRG Program V 0.05 23
SIR International, Inc. - 45,000 4 Tank maximum =<45,000
Mitchell's SIR Program V
0.1 23
2.7
SIR Monitor SIR Monitor 0.05 90, then 18,000 not evaluated for manifolded
30 tanks
SIR Phoenix SIR Phoenix 0.05 90, then 18,000 not evaluated for manifolded
30 tanks
SIR Phoenix SIR Ph°e0"1'x5'0"E°MA v 0.1 28 18,000 4 Tank maximum =<45,000
TeleData Inc. TankMate SIR V4.1 0.05 15 60,000 3 Tank maximum =<60,000
0.1
Total SIR, LLC Total SIR Version 2.0 0.05 23 45,000 4 Tank maximum =<45,000
Veeder Root (Originally listed as Precision Tank Inventory .
. =<
Entropy Ltd.) Control System Rev. 90 0.05 30 22,500 3 Tank maximum =<60,000
Veeder Root USTMAN Ver. 94.1 0.05 30 30,000 30,000
(Originally listed as USTMAN USTMAN SIR Ver 95.2 0.05 ,
Industries, Inc.) 30 60,000 4 Tank maximum =<60,000
USTMAN 95.2A 0.1
Veeder-Root (Origina”y listed as Watson SIRAS version 2.0 0.1 30 30,000
Watson Systems, Inc. and Enviroquest i )
y . 9 Watson SIRAS version 0.05 30 30,000 not evaluated for manifold tanks
Technologies Ltd.) 283
. WRA Petro Network S3 0.1 6 100,000 5 Tank maximum =<100,000
Warren Rogers Associates -
WRA SIRA System V. 5.2 0.05 30 36,000 3 Tank maximum =<36,000
WRA SIRA System V. 5.1 0.05 30 18,000 not evaluated for manifold tanks
SIR Phoenix SIR Ph°e(;‘1";0"E°MA v 0.1 28 18,000 4 Tank maximum =<45,000
TeleData Inc. TankMate SIR V4.1 0.05 15 60,000 3 Tank maximum =<60,000
Total SIR, LLC Total SIR Version 2.0 0.1 23 45,000 4 Tank maximum =<45,000

12




Manufacturer/ Vendor Model Threshold Data Single T:s\nk Manifolded Aggregate Tank
Days Capacity Capacity
.05
Veeder Root (Originally listed as Precision Tank Inventory 0.05 30 22.500 3 Tank maximum =<60,000
Entropy Ltd.) Control System Rev. 90
Veeder Root USTMAN Ver. 94.1 0.05 30 30,000 30,000
(Originally listed as USTMAN USTMAN SIR Ver 95.2 0.05 .
. 30 60,000 4 Tank maximum =<60,000
Industries, Inc.) USTMAN 95.2A 0.1
Veeder-Root (0r|g|na||y listed as Watson SIRAS version 2.0 0.1 30 30,000
Watson Systems, Inc. and Enviroquest Watson SIRAS version .
Technologies Ltd.) 283 0.05 30 30,000 not evaluated for manifold tanks
WRA Petro Network S3 0.1 6 100,000 5 Tank maximum =<100,000
Warren Rogers Associates WRA SIRA System V. 5.2 0.05 30 36,000 3 Tank maximum =<36,000
WRA SIRA System V. 5.1 0.05 30 18,000 not evaluated for manifold tanks
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APPENDIX 2
MONTHLY STATISTICAL INVENTORY RECONCILATION (SIR) REPORT

MONTH YEAR
FACILITY ID #
Street Add : City:
TANK LOCATION reet Address k4
Phone ( ) Zip:
Name:
TANK OWNER Address:
City: State: Zip: Phone: ()
TANK OPERATOR Name: Phone: ()
SIR Provider Phone: ()
SIR Version Date of SIR report:
Performance What is the required number of useable inventory days per month?
standard
Period Covered
Useable This Month Last Month
Tank Number of ] ]
Tank Tank Capacity Data Leak oL Calculated Pass, Fail, Pass, Fail,
Number| Content records Threshold Leak rate Inconclusive Inconclusive
gallons days gph gph gph P F | P F |

This form may be used as an example when Statistical Inventory Reconciliation has been chosen as the method of
monthly release detection.

1.  Areportshall be generated monthly, after the end of the data collection for that time period.
2. The monthly result must be reported as “pass”, “fail”, or “inconclusive”.
3. A“Calculated Leak Rate” must be reported monthly.

a.The test result is “pass” only if the absolute value of the calculated leak rate is less than the leak
threshold.

b.If the absolute value of the calculated leak rate for a tank is greater than or equal to the leak threshold, the
result is “fail” for that month.

c. If the Minimum Detectable Leak (MDL) rate for a tank is greater than 0.2 gph and the absolute value of
the calculated leak rate is less than the leak threshold, the result is “inconclusive” for that month.
4. If the monthly result is “fail”, or if the monthly result is “inconclusive” for two months consecutively, the

owner/operator must notify the Underground Storage Tank Division of a suspected release within 72
hours.

Recommendations/Comments for monthly results:

Person conducting evaluation

Signature

Date




APPENDIX 3
SIR REPORT EXAMPLES

The following illustrate some SIR results and remarks for each.

EXAMPLE 1: "What not to do”

001 |SIR Monthly Tank Evaluation report Date of Report: 9/8/2019
Facility Name ‘ID#:
Avenue
Tank Location
™ [Tel:
Tank Owner Location
FL Tel:
TANK OPERATOR Tel:
SIR Provider
SIR Version V1.0 <ID: ‘Site Dir:
Period Covered 08/19 Fixed Threshold 23 usable days per month required
TANK Current Month || 07/19 || 06/19
Max. SIR Leak MOL rate Cale. Pass, Fail or Inconclusive
TANK ID Product | | Size (gal)|| Threshold Leak rate
size (gal) (gph)
(gph) (gph)
PlF|1|P|F|l1|P|F
Unlead REGULAR 45K 10152)(0.100 0.036 0.026 X X
Midgrade MIDGRADE 45K 10152)(0.100 0.015 -0.022 X X
Premium PREMIUM 45 K 10152(0.100 0.031 -0.030 X X

This is a SIR Summary Report. Notice the amount of information contained in this report although this report
does not show the raw data used. The location information, SIR vendor information, size and product grade, the
leak threshold being used, MDL and calculated leak rates and SIR result are all shown. This report also indicates
the SIR version used by the vendor and the minimum number of usable days required by the vendor.

The MDLs for these data sets are all below 0.2 gph, so the calculated leak rates are valid. The calculated leak

rates are compared with the leak threshold to determine the SIR result.

The “date of report” was conducted 8 days after the end of the monthly period covered (08/19). Thisis a
violation of rules .04(3)(e)2. and/or .04(4)(d)2.




Example 2: “What not to do”

Company H Location H

Tank ID H Product B TNLEANED

Period : 01/26/19 - 3/30/19

Closim _ Cumulatiwve

Dates Sales Receipts Book Stickg Daily 0O/S a/s

~Toijzefrs  ~ ieis.a . oo T TTTTEa o T T TTTTTTTT
01/27/19 1833.7 0.0 3449._3 3456.0 6.7 6.7
01/31/19 1126._3 0.0 2329.7 2373.0 43 .3 50.0
02/04/19 1077.9 0.0 1295.1 1246.0 -49.1 0.9
02/05/19 254 _3 0.0 931.7 973.0 -18.7 -17.8
02/06/19 288.9 0.0 684.1 659.0 -25.1 -42 .9
02/10/19% 1123.2 5000.0 4535.8 4529.0 -6.8 -49_7
02/13/1%9 T52.7 0.0 3776.3 3800.0 23.7 -26.0
02/17/19 1050.2 0.0 27458 2765%.0 13.2 -6.8
02/1%/139 557.0 0.0 2212.0 2187.0 -25.0 -31.8
02/20/19 566_6 0.0 1590_4 1606.0 15.6 -16.2
02/21/19 327.3 0.0 1278.7 12200 -58.7 -74.9
02/25/19 1441.6 5006.0 4784 4 4840.0 55.6 -1%.3
02/26/19 153.3 0.0 46467 4744 .0 97.3 78.0
03/02/19 414.3 0.0 3356.7 3327.0 -25.7 26.8
03/04/139 579.6 0.0 2747 .4 2685%.0 -58.4 -31.6
03/06/19 630.5 0.0 2058_5 2138.0 T9.5 47 .3
03/09/19 924.9 0.0 1213.1 110&.0 -105.1 -57.2
03/10/19 408.9 0.0 699.1 820.0 120.9 63.7
03/11/1% 422 .7 0.0 337.3 285.0 -112.3 -48.6
03/12/19 136.3 3450.0 353%8.7 3800.0 201.3 i5z2.7
03/14/19 253.5 0.0 3546.5 3565.0 18.5 171.2
03/16/19 T1z2.1 0.0 2852.9 2685%.0 -163.59 T.3
03/1%/139 775.8 0.0 1313.2 1307.0 -6.2 1.1
03/22/19 851.7 0.0 1055.3 1040.0 -15.3 -14.2
03/23/19 145.9 0.0 85%4.1 9490 54.9 40.7
03/25/19 522 4 0.0 426.6 33z.0 -94.6 -53.5
03/27/19 325.2 3454.0 3460.8 3486.0 25.2 -28.7
03/30/139 855.2 0 2626.8 281%.0 15z.0 163.5

Humber of Days Submitted: 30 Abzolute Average 0/5: H 5.1

Minimum Daily Sales H 136.3 Minimum Product in Tank: H 285.0

Maximum Daily Sales H 1441 .6 Maximum Product in Tank: H 4840.0

Average Daily Salea B 6304 Humber of Deliveries B 4

Total Product Sold B 18912 .8 Total Product Deliwvered B 16910.0

Even though this SIR report issues a PASS for this tank, notice the period covered: January 26 - March 30. There are
many missing days in this 64-day period covered by the data. January 26 and 27 were weekend days and the next day
sales reading recorded was January 31, which was a Thursday. It is unlikely the location was closed during those days.
There are large variations in sales figures when there are missing days. This indicates that product levels are not
being measured daily. Notice the MDL is almost above 0.2 gph and the calculated leak rate is 0.095 gph. Even though
this data has been declared a “pass”, it is extremely close to being a SIR “fail”. If this result is for the month of March,
the SIR vendor had to go back to January to get enough days to do the analysis since there were only 15 days of data
for March. In this example, even though the results indicate a “pass”, the tank owner/operator is not
conducting SIR properly; therefore, the results would not be accepted by the Division since he is not
measuring product levels daily.
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1.

STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

TECHNICAL CHAPTER 3.4

SECONDARY CONTAINMENT AND INTERSTITIAL MONITORING

DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency
decisions in any particular case will be made applying applicable laws and regulations to
the specific facts. Mention of trade names or commercial products does not constitute
an endorsement or recommendation for use.

PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks
(Division) staff in understanding the regulatory requirements for the installation,
operation, release detection, and recordkeeping requirements for underground storage
tank (UST) systems that are secondarily contained and are monitored using interstitial
monitoring.

This technical chapter contains the current policy of the Division based on the statute
and regulations governing the Tennessee Petroleum Underground Storage Tank
program. This document supersedes all previously published versions. The most current
version of this technical chapter will be posted and always available on the Division’s
website.

AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and
are available on the Tennessee Secretary of State’s website at
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm.

APPLICABILITY

This document provides technical and specific industry knowledge regarding the
installation, inspection, and operation of interstitial monitoring (IM) devices for UST
systems. The document also provides specific information related to monthly monitoring
requirements for secondarily contained UST systems. Continuous interstitial monitoring


https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm

is required on all secondarily contained UST systems installed on or after July 24, 2007. '
If IM is chosen as the primary release detection method for use on secondarily contained
UST systems installed prior to July 24, 2007, the requirements in the release detection
portion of this document must be implemented for those systems also.

Each device utilized for interstitial monitoring must be evaluated by a third party
and subsequently listed by the National Work Group on Leak Detection Evaluations
(NWGLDE).? All IM devices must be third-party certified to test for leaks at 0.2 gph
on a monthly basis, with a 95% probability of detection, with no more than a 5%
probability of false alarm.> The NWGLDE evaluations list may be accessed at
www.nwglde.org.

5. INTRODUCTION

The use of IM as a release detection method for petroleum underground storage tank
systems (tanks and piping) involves two elements. First, secondary containment is
installed outside the portion of the tank and/or piping routinely containing petroleum.
An example of secondary containment for piping is a 3-inch pipe constructed around the
outside of a 2-inch pipe. The 2-inch pipe delivers fuel from the tank to the dispenser and
is considered the primary (inner) pipe. The 3-inch pipe is the secondary (outer) pipe and
is the barrier which allows liquids to flow to a location where a sensor is located. The area
between the primary and secondary walls of the tank/piping is referred to as the
interstice, annular area, or interstitial space.

The purpose of the secondary containment system is to prevent the release from
entering the surrounding environment and allow it to be detected by the monitoring
system. The outer wall must also divert any liquids which accumulate in the interstice to
the lowest point in the secondary containment system. For product piping, the lowest
point is typically a tank top sump or dispenser sump. For tanks, this location is typically
the bottom of the tank in the interstitial space.

In addition, a monitoring system is used to detect product in the interstice between the
inner and outer walls of the secondary containment system. A monitoring device such as
an electronic sensor must be installed in all secondary containment sumps where
product or water can accumulate to comply with Rules .04(3)(d)1.(i) and .04(4)(c)1(i). The
monitoring system must be a method that is third-party approved and on the National
Work Group on Leak Detection Evaluations website at www.nwglde.org. *

Interstitial monitoring, if designed and performed properly, will usually detect releases
before they can contaminate the environment. Some interstitial monitoring devices use
sensors that indicate the presence of liquid. Other monitoring devices check for a change
in condition that indicates a hole may be in the inner or outer wall of the secondary

' Required by Rules 0400-18-01-.02(1)(c), .02(2)(a)2., .02(2)(b)2. .04(3)(d)1. and .04(4)(c)1
2 Required by Rule 0400-18-01-.04(1)(a)5
3 Required by Rule 0400-18-01-.04(1)(a)4
4 Required by Rule 0400-18-01-.04(1)(a)5


http://www.nwglde.org/
http://www.nwglde.org/

containment system. These conditions may include a loss of pressure or a change in the
level of fluid between the walls of a secondarily contained system.

Some double-walled tanks have fluid, a vacuum, or an electronic sensor within the
interstitial space. A change in fluid level or vacuum, or an electronic sensor alarm may
indicate a breach of the inner or outer wall of the tank and is considered an unusual
operating condition that must be reported as a suspected release. °

6. DEFINITIONS

Compartmentalized tank- a single UST that consists of two or more tank
compartments, which are separated from each other by a wall or bulkhead.

Containment Sump- a liquid-tight compartment that provides containment of any
product releases. Containment sumps are typically used underneath product dispensers
and/or for enclosing the submersible turbine pump (STP) assembly and piping
connections at the top of a pressurized piping UST system.

Discriminating sensor- a sensor with the ability to distinguish between petroleum
hydrocarbons and water.

Dispenser- a device designed to transfer petroleum products from USTs into tanks in
motorized vehicles, equipment tanks, or other containers, while simultaneously
measuring the amount of product dispensed.

Interstitial sensor- an electronic device installed within the secondary containment
system (tank interstice, tank top sump, transition sump, or dispenser sump) which is
connected to a monitoring console or another device that will signal an alarm. The sensor
alerts the operator when the presence of petroleum, liquid, or loss of vacuum is detected.

Non-discriminating sensor- a sensor that activates in the presence of any liquid.

Penetration fitting- a gasket or sealing device installed on secondary containment
sumps to allow piping and electrical connections to enter the sump. These fittings allow
the piping to enter the containment sump and the sump to remain liquid-tight.

Positive Shutdown- an optional feature for underground storage tank piping systems
which disables the power supply to the submersible turbine pump, preventing the flow
of additional product into any connected product lines when the presence of liquid or
fuel (discriminating sensors only) is detected. Positive shutdown is required by Rule for
UST systems which utilize low level integrity testing for secondary containment sumps.

Release- any spilling, overfilling, leaking, emitting, discharging, escaping, leaching, or
disposing of a petroleum substance from a UST including its associated piping into
groundwater, surface water, or subsurface soils.

5 Required by Rule 0400-18-01-.05(1)(a)



Release Detection- a method used to determine whether a release of petroleum has
occurred from the UST system into the environment or into the interstitial space between
the UST system and its secondary barrier immediately around or beneath it.

Repair- in the context of UST system operation, to restore the tank or UST system
component that has caused the release of petroleum from the UST system. In the context
of replacement of piping on or after July 24, 2007, restoration of a portion of piping in
lieu of replacement of an entire piping run authorized by the Division in writing.

Replaced or Replacement- For a tank - to remove a tank and install another tank. For
piping - to remove fifty percent (50%) or more of piping and install other piping, excluding
connectors, connected to a single tank. For tanks with multiple piping runs, this definition
applies independently to each piping run.

Routinely contains petroleum- those parts of the UST system designed to store,
transport, or dispense petroleum.

Secondary containment- a system designed and installed so that any material that is
released from the primary containment is prevented from reaching the environment.
Components of a secondary containment system include, but are not limited to, double-
walled tanks, double-walled piping, tank sumps, transition sumps, dispenser sumps, and
all of their associated components.

Test Boot- A boot found on secondarily contained piping and is a flexible sleeve usually
made of rubber with a valve located on the piping in the sump. It is used to test the space
between the inner and outer piping walls for tightness.



7. COMPONENTS OF SECONDARY CONTAINMENT SYSTEMS

UST Monitoring System

Automatic Tank Gauge

Dispenser Sump
Sensor

Double-wall
Underground
Storage Tank

This illustration demonstrates some ways secondary containment may be used.
(Nlustration provided courtesy of CommTank.)
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" Fitting (typical) "

Tank

Secondary containment systems provide an additional layer of protection against the
accidental release of petroleum into the environment. They should be designed to
contain any release from tanks, piping, or associated equipment, allow the detection of
any release, and provide access for recovery of released product. See Rules .02(1)(c) and
.02(2). Secondary containment systems typically consist of:
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a. Tank Interstitial Space

The space between the primary (inner) and secondary (outer) wall of a tank.

b. Tank Sumps

A liquid-tight containment device that houses the submersible turbine pump (STP)
and product piping termination and is designed to temporarily contain leaking
product. Tank sumps are also designed to provide access to the submersible turbine
pump head unit above the tank. The tank sump may house the STP head unit, piping,
line leak detectors, interstitial monitoring devices, wiring, and other equipment. Tank
sumps are typically located directly above the USTs. Tank sump lids generally range
from 3 to 4 feet in diameter and can be round, oval, square, or rectangular in shape.
Tank sumps must be equipped with lids which have a properly fitted gasket. This
gasket provides a watertight seal to the sump to prevent surface water intrusion.



/
- E LS 5,

Tank sump showing sump lid gasket in Oval-shaped sump on fiberglass reinforced
place and sensor in proper position in plastic (FRP) tank top

-~ .

-
Shallow Under Dispenser Containment Typical STP Sump Showing
Sump with Sensor Sump Lid and Cover

Uncontained sump using a plastic
container to keep backfill from caving in
on pump head. This would not meet

present installation standards.

Water and product in sump and sensor
have been moved out of position and
cannot properly detect liquids in sump




c. Dispenser Sumps

Dispenser sumps are designed to contain any leaking product from fuel dispensers
or their associated components within the sump. They also provide access to a
portion of the piping, flex connectors, shear valves, and other equipment located
beneath the dispenser. Dispenser sumps are found directly under the dispensers.

d. Transition/Intermediate Sumps

Transition/intermediate sumps are less common than other sumps but can be found
along the piping runs that connect the tanks to the dispensers and are designed to
provide access to the piping. Transition sumps are used to transition from above-
ground piping to below-ground piping or, in some cases, to transition between
different types of piping or where a piping union may occur. Intermediate sumps are
located at key points in the piping system (e.g., low spots, branches, tees).
Transition/intermediate sump lids generally range from 3 to 4 feet in diameter and
can be round, oval, square, or rectangular in shape.

e. Outer Secondary Piping

The outer or secondary piping layer of a double-walled piping system is designed to
contain a leaking primary line which may allow fuel to flow to a sump where it can be
contained or detected. The outer secondary piping may be prefabricated or installed
on-site in accordance with manufacturer instructions. All piping installed must be
compatible with the product stored in the UST system as required by Rule .02(5).
Installers are required to verify outer piping integrity at installation by performing
pressure or vacuum tests in accordance with manufacturer's instructions or the
National Fire Prevention Association (NFPA).

f. Sump penetration fittings (secondary piping termination fittings)

When piping enters a secondary containment sump, penetration fittings are installed
in the sump to allow the piping to enter. These fittings are designed to provide a
liquid-tight seal, preventing fuel from escaping the sump or water from entering.
Penetration fittings are usually made of rubber or a composite material which can
degrade over time. These fittings should be maintained as required by Rules
.02(2)(b)1.(ii), .02(2)(b)3., .02(2)(b)4., and .02(1)(c), to prevent fuel from escaping
the secondary containment.



8.

The photos above show damaged penetration fittings allowing gravel to backfill
to enter the sump. The sump is no longer liquid-tight.

Inlet Test Boots

These boots are used during installation to verify secondary containment integrity by
introducing air pressure into the piping interstitial area. Some test boots may be a
part of the penetration fitting itself (figure 2), or in some flexible piping systems, it is
a separate boot (figure 1) which can be adjusted to fit on the outer piping termination
after it enters the sump. Inspectors should ensure the test boots are loosened or
removed after installation if interstitial monitoring is required for release detection.

2. Environ Geo-Flex Test Boot attached

1. APT Poly-Tech Test Boot to penetration fitting; test boot on right




8. TYPES OF ELECTRONIC INTERSTITIAL MONITORING METHODS

a.

h.

Dry Annular

Sensors are used in sumps or tank interstitial areas to detect the presence of fuel or
water. Dry annular monitoring systems are capable of detecting breaches from the
inner wall and intrusion of liquid through the outer walls of tanks, sumps and piping.

Hydrostatic (liquid-filled)

Sensors are used in an interstitial area filled with brine or other acceptable liquid
which is monitored continuously. If the outer wall is breached, the loss of brine will
activate a hydrostatic sensor and alert the operator of a problem. Hydrostatic
monitoring systems are capable of detecting breaches in both the inner and outer
walls of tanks, sumps and piping.

Vacuum

For double-walled tanks equipped with a vacuum interstice, the system uses vacuum
generated by the turbine pump to continuously maintain a partial vacuum within the
interstitial space. The system is designed to activate a visual and acoustic alarm, and
optional turbine pump shutdown, before stored product can escape to the
environment. Vacuum monitoring systems are capable of detecting breaches in the
inner and outer walls of tanks, sumps, and piping. See Appendix 1 for more
information.
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9. TYPES OF SENSORS

a.

Float Switches (non-discriminating)

A basic float switch consists of two magnets, one of which is attached in a
permanently fixed location inside the sensor. A second magnet is attached to an
object that will float on fuel or water. When a liquid is introduced to a predetermined
level, the magnets contact and complete an electronic circuit. The active circuit is then
translated as an alarm by the monitoring device.

Float Switches (discriminating)

A discriminating sensor can differentiate between fuel and water using multiple
magnetic circuits in a single sensor. Since water and fuel have different liquid
densities, each magnetic circuit will trigger a separate alarm.

Optical Sensors (discriminating and non-discriminating)

Sensors that use a light beam directed at a reflective surface inside the sensor. When
liquid is introduced, the light beam is refracted and converted to an electrical signal.
The console is then notified of the presence of liquid.

Electrical Conductivity

These devices take advantage of the electrical conductivity of fluids. When a liquid is
in contact with the sensor, an electrical bridge is completed between two contact
points and a signal is sent to the monitoring device.

Pressure Monitoring Device

Uses pressurized nitrogen gas to continuously maintain an overpressure within the
interstitial space of double-walled piping. The system is designed to activate a visual
and acoustic alarm before stored product can escape to the environment. The system
is capable of detecting breaches in both the inner and outer walls of double-walled

piping.
Vacuum Monitoring Device

Uses vacuum generated by the turbine pump or separate external vacuum pump to
continuously maintain a partial vacuum within the interstitial space of double-walled
tanks and double-walled piping. These systems are designed to activate a visual and
acoustic alarm, and optional turbine pump shutdown, before stored product can
escape to the environment. These systems are capable of detecting breaches in both
the inner and outer walls of double-walled tanks and double-walled piping.

Hydrostatic (Liquid-Filled) Interstitial Sensors

These systems use propylene glycol or a brine solution to fill the tank and/or piping
interstice. The tank interstice and/or double-walled sump interstice (continuous with
piping interstice) is monitored by a liquid level sensor and sends a continuous signal
to the monitoring device. If liquid is removed, the electrical contact in the sensor is
broken and an alarm is activated.

11



See Appendix 2 for additional sensor information and descriptions.

Some examples of each type of device are shown below:

B

-

Veeder-Root
Interstitial Tank Sensor

Veeder-Root
Discriminating Sump Sensor

INCON
Non-Discriminating Sump
Sensor

Veeder-Root
Vacuum Sensor
(interfaces with ATG)

INCON
Brine Interstitial Sensor

OPW
Optical Interstitial Sensor

Veeder-Root
Non-Discriminating
Sump Sensor

Veeder-Root
Mag Sump Sensor

Veeder-Root
Hydrostatic Sensors
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10. MONITORING CONSOLES

Electronic Interstitial Monitoring can be conducted using an Automatic Tank Gauging
(ATG) console or a stand-alone console. Depending on the type of device installed, the
system may or may not be able to generate a paper record. Most stand-alone monitoring
consoles require the owner/operator (O/0) to manually document the monthly leak
detection result by observing the device to determine if an active alarm is present. Some
examples of each type of device are shown below:

a. ATG Consoles

TLS-450°L05 £\ VEEDER-ROOT

Veeder-Root
TLS-350

INCON
TS-1001

Veeder-Root
LS-450 Plus

[ -
EEETEE R RRRRRRRND
OPW ) INCON |
ECCO 1500 TS-2001 Franklin TS-550 EVO

@ AuTChSTIR JR-2)
J—,_;k_z 2 ° f JR g
EBW Veeder-Root OoPW
Auto Stik Jr TLS-4 (no printer) Integra 100
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b. Stand-Alone Consoles

FLUIDWATCH

PermAlert Pneumercator Centeron
FluidWatch LC1000 Wireless Monitor

11. COMMON PROBLEMS WITH SECONDARY CONTAINMENT

a. Fuel in Sumps or Interstitial Area

The first sign of a problem with a secondary containment system is when petroleum
product escapes from the primary tank or piping system. When the system is
functioning properly, it is designed to allow fuel to accumulate at the lowest point
where a sensor will automatically alert the operator. The most common source of fuel
intrusion in containments sumps is leaking components of the STP manifold
assembly, such as leak detectors, functional elements, gaskets or seals. Some
components of the outer wall of flexible piping and sump systems manufactured
prior to 2004 are not compatible with petroleum, and long-term exposure may lead
to degradation. If the unexplained recurring presence of fuel is detected in any
portion of the secondary containment system, this constitutes an unusual operating
condition and must be reported to the Division within seventy-two (72) hours as a
suspected release as required by Rules .04(1)(b) and .05(1)(a)2. and 3. Integrity testing
of the containment sump is required to determine if petroleum has escaped from the
UST system, as required by Rule .05(1)(a)2. If debris or liquid is found (small amounts
of debris/liquid/residue are acceptable as long as it does not interfere with the
placement or the operation of the sensor), it should be immediately removed and
properly disposed of in accordance with local, state and federal requirements.

b. Water Intrusion in Secondary Containment

The presence of water in a containment sump or tank interstice may not necessarily
be due to a leaking UST system. Loose or missing sump lid seals can allow surface or
groundwater to accumulate and activate sensor alarms. Water should be removed
and lids and all joints, seals, and boots should be visually inspected to determine the
source of intrusion. Water intrusion will interfere with properly conducting
continuous monitoring with UST systems that have IM as release detection. See Rule
.04(3)(d)1.(ii). If water continues to accumulate in the secondary containment system

14



and the intrusion cannot be eliminated, that is an indication the system is damaged
and must be repaired to be in compliance with Rules .02(1)(c), .02(2)(a)3. and 4,
.02(2)(b)3. and 4., and .02(2)(c)1. and 3. or replaced to be in compliance with Rules
.02(6)(a) through (f). Recurring presence of water (not related to condensation) must
be reported to the Division as a suspected release within seventy-two (72) hours in
accordance with Rule .05(1)(a)2. and 3. unless the device or containment system is
immediately repaired or replaced, and additional monitoring within thirty (30) days
eliminates water intrusion in the interstice as the cause of the alarm. The Division will
determine if additional action is required on a site-specific basis. Integrity testing of
secondary containment sumps upon completion of repairs is required within thirty
(30) days in accordance with Rule .02(7)(d).

Improper Isolation of the Piping Interstice

When double-walled flexible piping is installed, piping manufacturers often provide a
rubberized test boot over the primary and secondary piping inside the secondary
containment sump. This test boot allows the installer to pressurize the secondary
pipe to verify tightness at startup. If the O-ring clamps on the boots are not loosened
or removed after air testing is completed, liquids cannot enter the containment sump
and be detected by sensors for proper release detection as required by Rule
.04(3)(d)1.

A problem may also exist when a closed fitting or a test boot equipped with a Schrader
valve has the valve core in place. These situations will require the inspector to take a
closer look. See following illustrations:

il iz il

The left picture above is TCl double-wall piping. The valve core (middle red arrow) is
used to test the integrity of the secondary. The right picture is single wall flexible
piping inside a chase.

Since the test boot clamps are tight and the valve core installed, product leaking from
the primary pipe will not enter the sump and be detected by the sump sensor. Liquid
accumulating under pressure in the interstice could result in a rupture of the chase
piping and release to the environment that would not be detected by this interstitial
monitoring method.
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In this example, the piping is double-
walled. Secondary containment is
provided by the space between green
outer layer and the white inner layer
(white arrow). The Schrader valve (red
arrow) would be used to test the
integrity of the chase piping. The test
boot has been pulled back allowing any
product leaking from the primary
piping to enter the sump. In this case,
the test boot could be left in the testing
position, as long as there is no
obstruction in the nipple on the test
boot (yellow arrow). The nipple allows
for an air test of the secondary
containment. Since it is difficult to verify
whether there is an obstruction in the
test boot, this is the preferred position
of the test boot unless the secondary
containment space is being tested.

Some product piping configurations are
equipped with test jumper tubes that
allow installers to verify the integrity of
secondary containment during
installation. Rule .04(4)(c)(v). requires
the installation of sensors in every sump
to monitor for the presence of liquid. In
order for product to enter the
containment sump, jumper tubes
should be removed or opened to allow
any potential leaks to be detected by the
sensor. See manufacturer’s instructions.
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d. Flexible Piping Degradation

Flexible plastic piping has become popular for installation at new UST facilities
because it can be installed in an individual piping run without sections or fittings.
Some types of manufactured flexible plastic piping have experienced problems with
swelling and deformity of end fittings near the tank or dispenser due to
incompatibility with the petroleum product. In addition, microbial degradation has
been found to cause piping failures in Total Containment (TCl) brand Enviroflex piping
manufactured prior to 1994, referred to as 1% generation. 1% generation TCl piping,
which is yellow in color, was recalled and shall be replaced as required by Rules .02(5)
and .02(4)(b).

Pictured above is Environ’s GeoFlex-D.
A common failure mode is one where
the outer layers of the primary pipes
often swell and ultimately split. The
pipe often feels sticky and spongy. The
swelling can cause the pipe to grow
several inches in length. This growth
sometimes tears the secondary
containment boot at the sump wall and
overstresses the shear valve or flexible
connector to which it is attached.

Pictured above is Total Containment's
2" generation of Enviroflex pipe. Similar
to problems with Environ’s GeoFlex, the
pipe has grown and stretched, causing
excessive stress to the fittings.
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12. COMMON PROBLEMS WITH INTERSTITIAL MONITORING DEVICES

All interstitial monitoring consoles and sensors must be checked annually following the
manufacturer's instructions in accordance with Rule .04(3)(d)1.(iii) and the results
documented on the Division’'s form CN-1339 Annual Electronic Interstitial Monitoring Test
Report (See Appendix 3). The sensor manufacturer may also be consulted for guidance.

a. Sensors Installed Improperly

Tank and sump sensors must be installed in a location where they can detect a loss
of product or liquid as soon as a problem occurs to comply with Rules .02(1)(c),
.02(2)(a)2., and .02(2)(b)2. and .04(3)(d)1.(i) through (iii). Sensors that are not properly
installed can allow a release to go undetected indefinitely.

The following photos demonstrate improper placement of sensors:

mensor must

he located in

the lowest

point where
product will
accoumilate ——
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b. Sensor Alarm Warnings Ignored

IM systems are equipped with audible/visual alarms to alert the operator as soon as
a problem is detected. If these devices are disabled, ignored, or silenced, this is
considered a violation of Rules .04(1)(b) and .05(1)(a)3. Alarm messages generated
from various ATG consoles may include, but not be limited to, the following:

e Fuel Alarm- discriminating sensor has detected product in the interstice.

e High Liquid Alarm- sensor has detected eight inches of any liquid using a non-
discriminating sensor, or water using a discriminating sensor.

e Liquid Alarm- sensor has detected one inch of any liquid using a non-
discriminating sensor, or one inch of water using a discriminating sensor.

e Sensor Out Alarm- sensor has been disconnected or is inoperable.
e Short Alarm- sensor has been disconnected or is inoperable.
e Active- used to describe any type of sensor alarm in the alarm history report.

e High Brine Level- sensor has detected an increase in brine level and therefore may
indicate a release into the interstice or water ingress.

e Low Brine Level- sensor has detected a decrease in brine level and therefore may
indicate a breach in the inner or outer containment.

e The O/0 should consult the operators manual for their specific monitoring device
to determine what each alarm from their specific device means and to maintain
compliance with Rule .04(1)(a)2(i) through (iii).

c. Failure to maintain or periodically test sensors

Residue or debris can accumulate on float switches and prevent them from
functioning properly. Electrical conductivity sensors can corrode in humid
environments. Optical sensors may have a film develop on the outside of the lens
which interferes with their operation. All sensors should be checked during annual
testing in accordance with the Division’s IM form CN-1339 Annual Electronic
Interstitial Monitoring Test Report as required by Rules .04(3)(d)1.(iii), .04(5), and
.03(2)(b)11 (See Appendix 3).

13.INSTALLATION OF SECONDARY CONTAINMENT

UST system installations must be certified® when the UST system is registered by one of
the following methods:

a. Manufacturer Certified Installer

b. Installation Certification by a registered professional engineer

6 Required by Rules 0400-18-01-.03(1)(d)1. and .03(2)(a)1.
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c. Installation inspected/approved by Division personnel

d. Manufacturer's installation checklists are completed

The certification method must be indicated within fifteen (15) days of completion of
installation using the Division’s Notification Form (CN-1260) ’ for the newly installed
system and within thirty (30) days of completion for any subsequent change in status as
required by Rule .03(1)(g). Although the Division currently does not conduct UST
installation certification inspections,® installers are encouraged to contact the local
Division field office and notify them of construction activities before beginning work. The
Pre-installation Notification Form (CN-1288) must be submitted fifteen (15) days prior to
installation®. Division personnel may choose to observe and document the installation
process to verify equipment installed, piping type, configuration, etc.

Please be advised, manufacturers may also require specific training before the UST
system is installed. UST system installers and service providers shall maintain current
certifications and receive specific training for any products they install if the product
manufacturer requires such training.

The following Division and manufacturer’s requirements apply to installation of double-
walled tanks, double-walled piping, and secondary containment systems for new tank
systems:

a. Testing requirements during installation

UST component manufacturer’s installation instructions and procedures may vary.
The sections below outline the basic testing requirements that are required during
the installation process. Installers must follow the manufacturer’s instructions for the
system to be in compliance.

1. Double-wall tanks - dry (air/vacuum) or brine

Dry tank interstices are typically shipped from the factory with the interstitial
space under vacuum. This allows for monitoring during the shipping, handling,
and installation period. Minimum vacuum levels and vacuum time durations are
required to be maintained by manufacturers. If the minimum vacuum
requirements are not met or the tank is not shipped with vacuum on the
interstice, the manufacturer may require the tank to be air tested prior to
installation and again after backfill is brought to the top of the tank.

For hydrostatic monitoring systems, the level of liquid in the monitoring reservoir
is measured at the highest point and checked again after a period of time
established by the tank/piping manufacturer. If no amount of liquid loss is

7 Required by Rule 0400-18-01-.03(1)(a)2.
8 as allowed under Rule .03(1)(d)1.(iii)
9 Required by Rules 0400-18-01-.03(1)(a)1. and .02(1)(a)
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measured, the secondary containment system is considered to be tight. The
manufacturer may require air pressure tests to be conducted on the primary
when backfill has been brought to the top of the tank. Air pressure should never
be applied to a wet interstice.

2. Double-wall piping- dry

Following installation but prior to backfilling, manufacturers require both the
primary and secondary piping be tightness tested. This will ensure integrity of the
piping, joints, and seals. Depending on the piping material and manufacturer
requirements, these tests may be pneumatic, vacuum, or hydrostatic with varying
test pressures and length requirements.

3. Sump testing

All secondary containment sumps must be verified as “liquid-tight” upon
completion of installation in order for the UST system to be in compliance with
the secondary containment requirements.'® Consequently, sumps must be
hydrostatically or vacuum tested after all joints have been assembled, sealing
materials have cured, and all penetration fittings have been installed, and prior to
backfilling of piping trenches in accordance with the manufacturer’s instructions.
If no installation instructions are available, consult the procedure set forth in
Appendix 4 to confirm all sumps are liquid-tight. If a sump is not liquid-tight at any
time, it must be immediately repaired or replaced and retested for integrity.

The interstitial space of a double-wall sump is delivered to the site under vacuum
from the manufacturer so it can be monitored during the installation process. This
allows the integrity of the sump to be tested before installation. Manufacturers
require the integrity of the interstitial space be tested following the installation of
the fittings and piping.

b. Installation Checklists

The Division does not currently have a UST installation inspection program. However,
certain documents are required to be completed by the installer and retained for the
life of the UST system. Tank, piping, and sump manufacturers require installers to
complete work checklists to validate the product warranties. The owner/operator
may choose to have a registered professional engineer (RPE) certify the installation
under Rule .03(1)(d)1.(ii), but documentation provided by the RPE is required to certify
the installation.

The results of the tests are recorded on the manufacturer’s installation checklist or
warranty forms and should be maintained for the operational life of the UST system.™
Upon transfer of ownership, including, but not limited to, sale of the UST systems,
originals and/or copies of all documents required to satisfy the reporting and
recordkeeping requirements shall be transferred to the new owner of the USTs at the

10 Required by Rules .02(2)(c)1., .04(4)(c)1(iii), and 04(4)(c)1.(iv)(I)II
11 Required by Rule 0400-18-01-.02(1)(d)3.
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time of ownership transfer. '

Installers are advised to consult Petroleum Equipment Institute Recommended
Practices PEI-RP100 and the manufacturer's installation instructions for further
guidance on installation of secondary containment systems and testing conducted
during installation.

c. Startup Tank and Line Tightness Testing

Startup tank and line tightness tests are required upon completion of installation and
prior to the dispensing of fuel. These records must be maintained for the operational
life of the UST system and transferred at the time of ownership transfer's. Air
pressure testing of the secondary containment cannot be done in lieu of tank and line
tightness testing at installation. Startup testing must be conducted in accordance with
Rules .04(3)(b) and .04(4)(b). See Technical Chapters 3.5 Pressurized Piping and 3.7
Tank Tightness Testing for tank and line testing requirements.

d. Fuel Compatibility

UST systems are required to be compatible with the petroleum substance being
stored. This includes the tank, piping, containment sumps, pumping equipment,
release detection equipment, spill equipment, and overfill equipment. Systems
storing a petroleum substance containing greater than 10% ethanol or greater than
20% biodiesel must demonstrate compatibility by one of the following options:

a. UST equipment listed or certified by nationally recognized laboratory,

b. Manufacturer approval in writing,

c. Division guidance, or

d. Another option determined by the Division to be no less protective of human

health and the environment.

Prior to putting a UST system designed to store ethanol blended fuels greater than
10% ethanol into service, tank owners must complete and submit an Ethanol
Equipment Compatibility Checklist (CN-1285) and a Statement Of Compatibility
(CN-1283) indicating the UST system components will be compatible with the product
stored. ™

12 Required by Rule 0400-18-01.03(2)(d)
13 Required by Rule 0400-18-01-.02(1)(d)5.
14 Required by Rule 0400-18-01-.02(5)(b)
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http://tdec.tn.gov/etdec/DownloadFile.aspx?row_id=CN-1283
http://tdec.tn.gov/etdec/DownloadFile.aspx?row_id=CN-1283

14. OPERATIONAL REQUIREMENTS

The purpose of this section is to outline the operational requirements for secondarily
contained systems using interstitial monitoring for release detection. To properly
perform this release detection method, the following operational requirements must be
met: All systems installed after July 24, 2007 must begin three-year sump integrity testing,
monthly and annual walkthrough inspections immediately. Interstitial systems installed
prior to July 24, 2007 must have a sump integrity test and begin monthly and annual
walkthrough inspections by October 13, 2021. Sump testing and walkthrough inspections
shall be conducted and recorded according to Rule 0400-18-01-.02(8)(a).

a. Monthly Interstitial Monitoring

Interstitial Monitoring shall be performed continuously as required by Rule
.04(3)(g)1.(ii) and the results recorded on the Division’s CN-2544 Monthly / Annual
Walkthrough Form as required by Rules .04(3)(d)1.(iii), .04(5), and .03(2)(b)11.

Manual (visual) monitoring is not allowed as a monthly interstitial monitoring
method."> Manual monitoring cannot be designed, constructed, and installed to
detect a leak. Visual inspections or manual gauging of secondary containment for the
presence of liquid does not meet the requirements for continuous interstitial
monitoring as a monthly release detection method for tanks or piping.

Monthly or periodic interstitial monitoring is also not allowed for UST systems
which can generate a monthly alarm history report. This method allows the
generation of a sensor status report at any time during the 30-day monitoring period,
and therefore does not provide evidence of continuous operation of the device.'® If a
stand-alone monitoring system is used, monthly sensor status reports may be used
to meet release detection requirements.

Continuous interstitial monitoring requires a liquid, vacuum, or hydrostatic sensor
to be installed in any secondary containment sump where product can accumulate
such as under dispenser containment (UDC) sumps, tank top sumps, and transition
sumps. Documentation must be provided showing that monitoring devices are
operational at all times during the 30-day monitoring period.

Interstitial monitoring devices generate a sensor status report which indicates if liquid
is in contact with the sensor at the time the report is generated. In order to provide
documentation that the monitoring device is operating continuously as designed
during the entire monitoring period, and that no alarms occurred, an alarm history
report must be generated to demonstrate compliance with continuous interstitial
monitoring requirements.

15 Required by Rules 0400-18-01- .04(3)(d)1.(ii). and .04(4)(c)1.(ii)
16 Required by Rules 0400-18-01-.04(3)(d)1. and 0400-18-01-.04(4)(c)1,
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b. Walkthrough Inspections

On October 13, 2018, the Tennessee Division of Underground Storage Tanks
implemented new rules to maintain state program approval with the Environmental
Protection Agency (EPA). Division rules require periodic operation and maintenance
walkthrough inspections that must begin no later than three (3) years after the
effective date of this rule or October 13, 2021. Rule .02(8)(a)1.(i)ll and (ii)(I) require
monthly walkthrough inspections of release detection equipment and annual visual
inspections of containment areas. Walkthrough inspections must be conducted in
accordance with a standard code of practice developed by a nationally recognized
association, nationally recognized practice (PEl), or in a format established by the
Division."

1. Monthly Walkthrough Inspections

Release detection equipment must be checked monthly to ensure it is operating
with no alarms and no unusual operation condition present. Review and confirm
release detection records are current and complete. Suspected releases must be
documented and, if necessary, reported to the Division. Monthly walkthrough
inspection records are to be maintained for one (1) year.'® See record keeping
section below for additional information.

2. Annual Walkthrough Inspection

Secondary containment sumps used for interstitial monitoring must be visually
inspected on an annual basis. The results of the inspection shall be recorded on
the Division’s Monthly/Annual Walkthrough Inspection Form (CN-2544). Annual
Walkthrough inspection of secondary containment systems should include but
not be limited to:

i.  Condition of the sump walls, floor, lid and gaskets (no visible holes or
leaks).

i.  Sump lids and gaskets are in suitable condition to prevent water ingress.

iii.  Sump test boots are loose and allow open communication with the piping
secondary.

iv.  All penetration fittings within the sump appear to be liquid-tight.

v.  Sensors are installed in every sump and placed at the lowest point in the
sump.
vi.  Any liquid (water or fuel) observed in the containment system must be
immediately removed.
vii.  Evidence of product escaping from the UST system must be reported to
the Division within seventy-two (72) hours.

viii.  If containment is double-walled and interstitially monitored, check for
leaks in the interstitial area

17 Required by Rule 0400-18-01.02(8)(a)2.
18 Required by Rule 0400-18-01.03(2)(b)
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Containment sumps are designed as spill containers, not storage vessels for
product and/or water. Liquid present in containment sumps the liquid shall be
removed. The problem shall be immediately investigated and resolved. If the issue
is ignored, the sump and/or its associated components and product piping may
be damaged, voiding any warranty provided by the manufacturer. Manufacturers,
as part of routine maintenance, typically require sumps to be inspected and
cleaned, removing all liquid and debris.

Note: Double-walled secondary containment sumps must still be inspected for
integrity during walkthrough inspections. Containment sumps not used for
interstitial monitoring must be visually checked for damage, leaks to the
containment area, or releases to the environment. Liquid or debris in containment
sumps shall be removed."

Documentation of the annual secondary containment sump inspections shall be
maintained for one (1) year, in accordance with Rules .02(8)(a)1. and .02(8)(b).

c. Annual Testing Requirements - ATG and Sensor Functionality Testing

The Automatic Tank Gauge must be checked for operability annually in accordance
with Rules 04(3)(d)1.(iii), .03(2)(b)11., and .04(5). Operability checks should be
conducted by a qualified technician and include the testing of alarms, verify system
configuration, sensor setup, and testing of the battery backup. Use the Division's
Annual Automatic Tank Gauge Operability Test Report CN-2624 for compliance with
this requirement. Maintain the last 3 annual ATG Operability Tests.

All IM sensors shall be checked for operability on an annual basis in accordance with
the manufacturer's recommendations for proper testing. The results shall be
recorded on the Division’s form CN-1339 Annual Electronic Interstitial Monitoring Test
Report (see Appendix 3). See Rules .04(3)(d)1.(iii), .03(2)(b)11., and .04(5). Maintain the
last 3 annual Sensor Function Tests.

d. Three-Year Sump Integrity Testing

Systems using IM for piping release detection must conduct sump integrity test every

three (3) years®® and maintain those hydrostatic sump test reports for three (3)
19

years.

Testing of secondarily contained components of UST systems may be done using the
testing procedures specified in Petroleum Equipment Institute- Recommended
Practices PEI-RP1200, 2012 edition or later or a NWGDLE third-party approved testing
method. Proper documentation of such testing must be maintained in accordance
with recordkeeping requirements in Rules .02 and .03.

Prior to beginning any of the procedures below, any measurable amount of water or

19 Required by Rule 0400-18-01.02(8)(a)1(ii)(l)
20 Required by Rule 0400-18-01.04(4)(c)1.(iv)()Il.
19 Required by Rule 0400-18-01.03(2)(b)2
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free product must be safely removed, and secondary containment sumps must be
thoroughly dried and wiped clean to ensure petroleum does not contaminate the
water used as a test media. The Containment Sump Hydrostatic Integrity Test Report
can be found in Appendix 4 of this document.

Some facilities that are capable of utilizing positive shutdown of product flow may
choose to utilize the Low Level Hydrostatic Testing Procedure which can be found in
Appendix 5 of this document. Sites utilizing low level sump testing must be approved
by the Division.

e. Additional Sump Integrity Test Methods:

1. Dri-Sump™ Secondary Containment Test (Accent’ Environmental)

The Dri-Sump Secondary Containment Test System utilizes a proprietary glycol-
based fog additive which is introduced into each containment sump or spill bucket
to be tested. Prior to testing, a series of test ports are installed within 18 inches of
each device. A vacuum pump connected to each test port is used to apply vacuum
for a specific period of time based on the size of the device being tested. A trained
technician uses a laser indicator to look for the presence of fog within the vacuum
test enclosure. This test procedure is limited in application when shallow
groundwater is present in the vicinity of the containment sump or spill bucket. In
this instance a conventional hydrostatic test procedure must be followed.

2. DPLeak Secondary Containment/Spill Test Method (Leak Detection
Technologies)

The DP Leak Secondary Containment Test consists of the installation of a vacuum
26



tight seal and the use of a vacuum inside the sump or spill bucket lid. Prior to
testing, the surface area of the device is cleaned and soap spray liquid is applied
to the surface area being tested. The test technician then utilizes high resolution
camera images to inspect the surface for the presence of bubbles which would
indicate a failing test result. This test method does not require the use of water
for testing and is NWGLDE listed with a 0.1gph leak rate with a 100% probability
of detection.

3. Franklin Fueling System’s INCON TS-STS Sump Test System

INCON TS-STS Sump Test System - A NWGLDE Certified accelerated test method
uses a hydrostatic test based upon PEI RP1200. The device utilizes a
magnetostrictive probe to measure rise or drop of liquid level in sump. Test time
is 12 minutes and is able to use up to 4 probes at a time.

4. Fueling and Service Technologies, Inc.

Hydro-Tite- A NWGLDE Certified accelerated test method uses a hydrostatic test
based upon PEI RP1200. The device utilizes a magnetostrictive probe to measure
rise or drop of liquid level in sump. Test time is 15 minutes and can test up to 4
sumps at a time.

15. DOUBLE-WALLED SECONDARY CONTAINMENT

UST systems with double-walled secondary containment sumps equipped with vacuum
or brine in the interstitial space and interstitial sensors in the primary and secondary
interstice are not required to conduct sump integrity testing every three (3) years (see
Rule .04(4)(c)1). However, sensors must be tested annually.
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20 Required by Rule 0400-18-18-01-.04(1)(a)3.
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16. SUMP SENSOR APPLICATION AT UNATTENDED FACILITIES

In Interstitial Monitoring applications, sump sensors are capable of signaling detection of
liquid in interstitial spaces, however Rules .02(2)(a)4 and (b)4 also contains a provision
which requires leaked product to be contained until it can be removed. It is not sufficient
for sensors merely to sound an alarm when liquids are detected, action must also be
taken to stop the further flow of product in accordance with Rule .04(3)(d)1.(iii) until the
alarm can be investigated and, if a piping release is evident, a piping repair can be made.
For unmanned facilities, this is not possible since there is no one present to shut down
and investigate. Therefore, sump sensors at unmanned facilities must do this in one of
two ways when liquid is detected in a sump or secondarily contained space:

1. Sump sensors connected to an ATG console must shut off the power (positive
shutdown) to the submersible turbine pump and prevent any additional transfer of
fuel if liquid is detected in the sump.

2. Stand-alone (not connected to an ATG console) dispenser sensors must disable the
operation of the component(s) they are monitoring when liquid is detected.

Alarms do not guarantee that product leaking into the interstitial space will be contained
until it can be removed. Positive shutdown is required because alarms can go unnoticed,
unaddressed, alarms can be silenced, and a leak could continue unabated. If sensors are
configured to interrupt the flow of product, releases and damage to the environment
should be minimized until the alarm condition is investigated and addressed.

17. TEMPORARILY OUT OF SERVICE (TOS) REQUIREMENTS

When a UST system is temporarily closed and storing fuel, owners, operators, and/or
other responsible parties shall continue operation and maintenance of release detection
in accordance with Rules .04 and .17. However, release detection, operation and
maintenance testing, and inspections in .02 and .04 are not required if the UST system is
empty.?' The UST system (tanks, piping, and containment sumps) is empty when all
material has been removed so that no more than 2.5 centimeters (or one inch) of residue
remains in the system.

21 Required by Rule 0400-18-18-01-.07(1)(a)
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When a UST system is temporarily closed for three (3) months or more, owners,
operators, and/or other responsible parties shall leave vent lines open and functioning
and cap and secure all other lines, pumps, manways, and ancillary equipment.? This
requirement includes containment sumps.

Rule 0400-18-18-01.07(1)(@) exempts sumps from meeting the release detection
operation and maintenance testing requirements, but not the installation requirements
outlined in Rule 0400-18-18-01-.02. Dispensers installed on or after July 24, 2007 are
required to be secondarily contained. % Dispenser, tank top, and transition sumps shall
be liquid-tight on the sides, bottom, and at any penetration fittings. Sumps shall be

repaired if the dispenser sump does not appear to be liquid-tight by visual observations.
24

18. REPAIRS AND MAINTENANCE

UST systems components are manufactured to meet petroleum compatibility standards
established by Underwriters Laboratories (UL) in accordance with EPA and various other
implementing agencies. Any subsequent repairs to components that are designed to
contain or convey liquid or detect a leak (tanks, piping, containment sumps, spill
prevention device, etc.) must also comply with these standards and follow a recognized
practice established for this purpose. The following table contains industry practices and
nationally recognized practices for UST system installation, maintenance and repair
procedures:

UST System Document Standard/Recognized Practice Name
Component | Number

Interior Lining and Periodic Inspection of
Underground Storage Tanks

Standard for Inspection, Repair and Modification
Steel Tanks STISP 131 of Shop Fabricated Underground Tanks for
Storage of Flammable and Combustible Liquids
Standard for Steel Underground Tanks for
Flammable and Combustible Liquids

API STD 1631

UL 58

Fiberglass Tank

. . Remanufacturing of Fiberglass Reinforced Plastic
and Pipe Institute

Underground Storage Tanks

RP-T-95-1
i Standard for Glass-Fiber Reinforced Plastic
Fiberglass
Tanks UL 1316 Underground Storage Tanks for Petroleum
Products, Alcohols, and Alcohol-Gasoline
Mixtures
UL-1856 Underground Fuel Tank Internal Retrofit
Systems

22 Required by Rule 0400-18-18-01.07(1)(b)

23 Required by Rule 0400-18-18-01.07(1)(b)

24 Required by Rules 0400-18-18-01-.02(2)(b)(ii) and .02(2)(c)1
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UST System Document Standard/Recognized Practice Name
Component Number
NLPA/KWA Standard for Preventative Maintenance, Repair
Secondary . .
: Standard 823 and In-situ Construction of Petroleum Sumps
Containment , P ,
Outline of Investigation for Containment Sumps,
Sumps UL-2447 s .
Fittings and Accessories for Fuels
Steel Pinin Sections of steel piping cannot be replaced and must be replaced
Ping with material which is constructed of UL-971 compatible material.
Fiberglass Reinforced Thermoset Plastic Tank &
Fiberglass RP1997-5 Piping Standards
Reinforced

Standard for Nonmetallic Underground Piping

Plastic Piping | yL-971
2 for Flammable Liquids

Repairs are not allowed; damaged piping sections must be replaced
Flexible Plastic | in accordance with manufacturer’s specifications. All flexible plastic
Piping piping systems utilized for UST systems must comply with UL-971
standards for non-metallic piping for flammable liquids.

Consult spill bucket manufacturer if aftermarket repairs are allowed.
Spill Buckets | Some aftermarket components such as inserts, or gaskets may be
approved prior to replacement.

Ancillary
Fittings, , . .
g Outline of Investigation for Containment Sumps,
valves, and UL-2447 L .
Fittings and Accessories for Fuels
thread
sealants

Repair and maintenance to secondary containment components used for interstitial
monitoring shall be conducted in accordance with manufacturer's recommendations, a
nationally recognized practice such as NLPA 823, or guidance provided by the Division as
required by Rules .04(3)(d)1.(iii), .04(5), .03(2)(b)8. and (11)., and .02(7)(h). Repairs of
secondary containment components must be conducted to effectively prevent releases
for the operational life of the UST system. In the absence of specific manufacturer’s
instruction, the Division also recognizes the use of “aftermarket” repair components from
third-party manufacturers that meet UL standards for petroleum compatibility and
construction. Nationally recognized repair standards such as “NLPA/KWA Standard 823:
Standard for Preventative Maintenance, Repair and In-situ Construction of Petroleum
Sumps” may be utilized to repair existing containment sumps in the event the original
sump manufacturer does not offer repair options.

Types of materials used for repair of containment sumps constructed of fiberglass
reinforced plastic include copolymer resins that are compatible with petroleum products.
These materials are typically evaluated and approved in accordance with UL 2447.
Fiberglass sump repairs are typically made by cleaning and preparing the fiberglass
surface with abrasion and bonding a fiberglass mat with a copolymer resin. Depending
on the size and shape of the repair, additional heat or curing time may be needed to
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allow the bonding agent within the resin to completely dry.

Non-manufacturer approved sump repairs using UL listed components require prior
Division approval, proof of compatibility with petroleum substances stored, and integrity
testing upon completion as required by Rules 0400-18-01-.02(5)(b) and 0400-18-01-
.02(7)(d).

a. Sumps

Repairs to secondary containment areas of tanks and piping used for interstitial
monitoring and to containment sumps used for interstitial monitoring of piping must
have the secondary containment tested for tightness according to the manufacturer’s
instructions or in accordance with guidance provided by the Division within thirty (30)
days following the date of completion of the repair.>® Records documenting the
replacement of tanks, piping, and/or dispensers shall be maintained for the
operational life of the UST system. ¢

b. Piping

The Division may, under Rule .02(6)(c) and (d), allow piping repairs that are not
considered a replacement. Requests for piping repair must be submitted in writing to
the Division’s Environmental Fellow in the Central Office prior to beginning the repair
as required by Rule .02(6)(d)2. Piping repairs must be made in accordance with the
manufacturer’s specifications as required by Rules .02(1)(b) and .02(7)(c). All repaired
piping must be tightness tested within thirty (30) days of completion as required by
Rule .02(7)(d). See Technical Chapter 3.5 Pressurized Piping and Line Tightness Testing
for more information.

c. IM Sensor Replacement

Sensors should be maintained and repaired in a timely manner to obtain sensor
status report within thirty (30) days. Sensor repairs must be approved in writing by
the manufacturer.

19. RECORDKEEPING

Results of monthly interstitial monitoring records and release detection records must be
maintained for at least one (1) year as required by Rules .03(2)(b)11., .04(3)(d)1.(iii), and
.04(5)(b) and must be recorded on the Division's form CN-2544 Monthly /Annual
Walkthrough Form.

The following reports shall be generated monthly to demonstrate compliance with
continuous interstitial monitoring requirements:

1. Monthly Sensor Status Reports (attached to Monthly / Annual Walkthrough Form)
2. Alarm History Report (attached to Monthly / Annual Walkthrough Form)

25 Required by Rule.02(7)(d)
26 Required by Rule .02
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3. Alarm Logs recorded on page 4 and 5 of Monthly / Annual Walkthrough Form

4. Documentation of all completed repairs, service invoices, or leak detection
equipment replacement if alarm is indicated (attached to Monthly / Annual
Walkthrough Form)

If IM is being done by a stand-alone sensor not connected to an automatic tank gauge
such as at a dispenser, there will not be an electronic record for such stand-alone sensors
to attach to the Monthly / Annual Walkthrough Form. This form should still be used to
record monthly IM results for stand-alone sensors.

Annual interstitial monitoring test records must be recorded on the Division's form CN-
1339 Annual Electronic Interstitial Monitoring Test Report (see Appendix 3) and
maintained for at least three (3) years in accordance with Rule .04(5)(b)2.

Records of all calibration, maintenance, and repairs of release detection equipment
permanently located on-site must be maintained for at least one (1) year after the
servicing work is completed as required by Rule .04(5)(c). Written performance claims
pertaining to release detection systems must be retained for five (5) years from the date
of installation or until the release detection method is no longer used, whichever is later
as required by Rule .04(5)(a).

Records must be kept at the UST site and immediately available for inspection by the
Division, or at a readily available alternative site and be provided for inspection to the
Division upon request. See Rules .03(2)(c)1. and .03(2)(c)2.

Upon transfer of ownership, including, but not limited to, sale of the UST systems,
originals and/or copies of all documents required to satisfy the reporting and
recordkeeping requirements shall be transferred to the new owner of the USTs at the
time of ownership transfer. See Rules .03(2)(d)., .04(3)(d)1.(iii), and .04(5)(b).
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EXAMPLES OF SENSOR STATUS AND ALARM HISTORY REPORTS
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20. REPORTING

When a release is suspected or confirmed for any of the following conditions, the
Division shall be contacted within seventy-two (72) hours:

Sensor alarm indicates the presence of liquid, unless the alarm is immediately
investigated (within 72 hours), the alarm condition is resolved, and no evidence of
petroleum escaping the UST system is found. If the alarm or liquid reoccurs within
thirty (30) days, the alarm condition is not resolved. See Rules .04(1)(b) and .05(1)(a)2.
and 3.

Unexplained presence of fuel in secondary containment or sump not indicated by
alarm. See Rule .05(1)(a)2 (i) through (iii).

Recurring presence of water or Sensor Out alarm unless the device or containment is
immediately investigated (within 72 hours), repaired, or replaced and additional
monitoring within thirty (30) days does not indicate water intrusion into the interstice.
See Rule .05(1)(a)2 (i) through (iii) and 3.

Evidence of a leak into the environment from a secondary containment sump or
interstice is required to be reported under Rules .05(1)(a)1. and .06(3)(a).

For UST systems installed on or after July 24, 2007, if interstitial monitoring cannot be
conducted as required by Rule .04(3)(d)1. due to failure of the secondary containment or
the IM system and cannot be repaired or replaced as allowed by Rules .02(6) and (7), the
portion of UST system which can no longer be monitored must be permanently closed
following the applicable parts of Rule .07.
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APPENDICES

1. Secondary Containment Vacuum Sensing System diagram
Sensor Descriptions Table

Annual Electronic Interstitial Monitoring Test Report (CN-1339)*
Containment Sump Hydrostatic Report (CN-2664)*

AR S

Low Level Sump Integrity Testing Procedure and Test Report (CN-2644)*

*Fillable form versions of these documents are available on the Division website,
https://www.tn.gov/environment/program-areas/ust-underground-storage-
tanks/forms-guidance.html .
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APPENDIX 1: Secondary Containment Vacuum Sensing System Diagram

Secondary Containment Vacuum Sensing System

Vacuum Floats

monitor for liquid
in the interstice

Product Line
To Dispenser

Vacuum
VS Sensor

Vacuum
VF Float

Junction
JB Box

Can Monitor ALL or
ANY of the Following
Double-walled

Pump Causes
Suction

—_—
a Vapor Return

From Dispenser

STP

Vacuum

Q

AN

External Float
for Liquids
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APPENDIX 2: Sensor Descriptions

Test Method

Estimate of Current

Operating Principle Description of Operating Principle Use
Sensor Categor .
( gory) (High/Med/Low)
. . . . Low/Med
A fluid reservoir containing brine, . .
. . (Varies with
Continuous water, or propylene glycol is ,
. " geography. Low in the
. interstitial attached at the top of the tank . . .
Liquid-filled o . . mid-continent. Med in
. o o monitoring and opens to the interstice. The
interstitial monitoring 2 o . . states where
method (liquid- reservoir is equipped with a dual -
) . . . secondary
filled) point float switch to provide for : ,
) containment is
low-level and high-level alarms. .
required)
Uses a pump to pressurize an
inert gas to continuously maintain
an overpressure using a pressure
Continuous sensor within the interstitial space Low
, interstitial-line- of double-walled piping. System is .
Pressure-filled o . . . (Mainly found on
. " o monitoring designed to activate a visual and . . .
interstitial monitoring . newer installations in
method acoustic alarm before stored CA)
(pressure/vacuum) | product can escape to the
environment. Capable of
detecting breaches in both the
inner and outer walls.
Uses an integral vacuum pump
and a vacuum sensor to
continuously maintain a partial
Continuous vacuum within the interstitial
. - Low
: interstitial-tank- space of double-walled tanks. .
Pressure-voided L . . . (Mainly found on
. " o monitoring System is designed to activate a . . .
interstitial monitoring : . newer installations in
method visual and acoustic alarm before CA)
(pressure/vacuum) | stored product can escape to the

environment. Capable of
detecting breaches in both the
inner and outer walls.

Metal-oxide
semiconductor

Interstitial liquid-
phase & vapor-
phase

Detects petroleum hydrocarbon
vapors by monitoring for a
change in electrical currentin a
cell inside the sensor.

Very Low
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Operating Principle

Test Method
(Sensor Category)

Description of Operating Principle

Estimate of Current
Use
(High/Med/Low)

Float switch/Reed
switch/Magnetic
switch

Interstitial liquid-
phase & out-of-
tank liquid-phase

A device that monitors for a
change in the level of a liquid. A
float switch is made up of a reed
switch activated by a magnet
inserted in a float. These devices
are generally specified as
"normally open" or "normally
closed" depending on how they
are oriented. The switch
completes a circuit of interrupts a
circuit.

High

(The most commonly
used interstitial
sensor)

Electrical conductivity

Interstitial liquid &
out-of-tank liquid-
phase

Uses hydrocarbon-permeable
coated wire that indicates a
change in the resistance of the
wire when the coating degrades
as a result of contact with
petroleum hydrocarbons.

Very Low
(Old technology - late
'80s to early '90s)

Capacitance
change/RF-

Interstitial liquid-

Monitors for changes in

: ... | phase, out-of-tank . Very Low
attenuation/Proximity | .. . capacitance.
o liquid phase
sensors (capacitive)
Capacitance Interstitial liquid-
change/RF- y Monitors for changes in
, ... | phase, out-of-tank . Very Low
attenuation/Proximity | .. . capacitance.
o liquid phase
sensors (capacitive)
Designed to respond to heat
differences between air, water,
Interstitial liquid nd hydrocarbons. Th
Thermal conductivity g and hydrocarbons. The Very Low

phase

temperature inside the sensor
element rises and triggers a
response at the console.

Fiber-optic chemical
sensor

Out-of-tank liquid-
phase

Characterized by a chemically
sensitive film deposited on the
end of an optical fiber. Any
change to the film results in a
decrease of light being emitted,
sending a signal to the console.

Extremely Low

Adsistor/adsorption
sampling

Vapor-phase

Changes electrical resistance in
the presence of petroleum
hydrocarbon vapors.

Very Low
(Old technology)
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Test Method

Operating Principle (Sensor Category)

Description of Operating Principle

Estimate of Current
Use
(High/Med/Low)

Uses ultraviolet radiation to ionize
and detect small concentrations

Photo-ionization Vapor-phase . . : Very Low
of volatile organic compounds in
ambient air.
. A granular material that changes
Chromatographic : & . &
Vapor-phase in color in the presence of Low

(i.e., color change)

hydrocarbon vapors.

Table from LustLine #60, February 2009
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APPENDIX 3: Annual Electronic Interstitial Monitoring Test Report
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 12t Floor
Nashville, Tennessee 37243
(615) 532-0945

ANNUAL ELECTRONIC INTERSTITIAL MONITORING TEST REPORT

This report is used to document functional testing of electronic interstitial monitoring devices.
» In the absence of an approved 3rd arty test procedure or manufacturer's recommended practice, the procedure

outlined below may be used to veri

the interstitial monitoring devices are working properly.

» Interstitial monitoring is required on all UST systems installed after July 24, 2007.

» Report any unusual operating conditions or suspected releases discovered during this test to the division within 72 hours
of discovery. Failure to do so could affect fund reimbursement in the event of a release.

» Attach documentation of all completed repairs, service invoices, or leak detection equipment replacement to this report,
and maintain these records for a period of 12 months.

I. UST FACILITY Il. PERSON CONDUCTING TEST
UST Facility ID #: Name:
Facility Name: Company:
Address: City: State
City: County: ZIP: Phone:
Tester Signature: Test Date:

11l. TEST AND MONITORING DEVICE INFORMATION (Attach additional pages as necessary)

Sensor ID
Manufacturer
Model #
Location:
Type of [ Float Switch- Type: [] Discriminating ] Non-Discriminating
(Cr?g?kszlrl(st)hat [] Optical Sensor [ Electrical Conductivity Sensor []Pressure Monitoring Device
apply) [ Vacuum Monitoring Device [] Other (specify):
System Setup Ifa s.ensor is activated, the interstitial morTitoring system responds with the foIIoang actions:
(Check all that [J Visual Alarm [J Audible Alarm [JTank Monitor Leak Alarm
apply) [] Submersible Pump Shutdown [] Off Site Telemetry Alarm ] Other (specify)
IV. ELECTRONIC INTERSTITIAL MONITORING TEST PROCEDURE
Check Task
Completed

Monitoring console is operational, no current active alarms. Activate “test” or “diagnostic” mode if applicable.

Sensors are present and installed at proper level to detect a release in all appropriate locations.

Sensors alarm when activated (immersed in appropriate liquid or other applicable method).

Simulated alarm condition causes the appropriate response indicated in the section above.

Document the simulated alarms in the facility’s alarm history report records as “annual functional test”.

Inspect all secondary containment sumps: no evidence of leaks, appear to be liquid tight.

Inspect all sump inlets and boots connected to the piping where liquid enters the sump, free of obstructions.

AR EEE NN

Inspect tank sump covers to ensure gaskets and seals are installed properly to prevent surface water intrusion.

Comments (list all problems found, repairs, work performed or other information):

CN 1339 (Rev. 02/22)

RDA 2304




APPENDIX 4: Containment Sump Integrity Hydrostatic Testing Procedure

A test must be performed on each sump, including under dispenser containment (UDC),
submersible turbine pump (STP), and piping transition, upon initial installation. The test must
be conducted for a minimum of one (1) hour. The test should be conducted only during a
time when there is no chance of precipitation because inclement weather would cause the
water in the device to increase by an unknown amount. If obvious damage such as cracks,
holes, or defective seal is observed, the sump cannot be tested.

A. Before Testing:

W

Ensure all containment sumps that are to be tested are thoroughly clean prior to
the introduction of water or test media.

Use a measuring device that is capable of measuring to at least one-sixteenth of
aninch.

Ensure that the sump is thoroughly clean.

Close all interstitial piping connections using test boots or valve core caps prior to
testing in order to prevent test water from entering the piping interstitial space.

B. Visual inspection prior to testing:

Conduct a visual inspection of all sump floors and walls for evidence of cracks or
holes.

Inspect all sump penetrations fittings and test boots for tears or damage.

If the sump fails a visual inspection, the sump fails the test. Do not proceed with
the hydrostatic test procedure prior to conducting repairs or replacement.

At this point, the tester must visually inspect the sensor and electrical connections for
signs of damage or corrosion to a point where functioning may be impaired. Signs of
corrosion suggest the sensor may soon deteriorate and become inoperable. If you
believe the sensor is damaged, check with the manufacturer. Do not continue with the
test if any electrical conduits or junctions appear to be open or could be exposed to

water.
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B. Conducting the test:

1.

Mark the inside of the sump at a level which is at least four inches above the
highest penetration fitting.

Fill the sump with water to the level of the marking.

Wait 5 minutes prior to beginning step 4 (Waiting allows the water level sufficient
time to settle in case there is sump deflection from the weight of the added water).
Add water back to the mark if needed.

Allow water to stand for a minimum of one (1) hour. If no change is detected, the
test may be ended.

Measure the difference of the water level using a tape measure to the nearest
one-eighth of an inch.

Empty the sump.

At the end of the test, the water may be re-used for additional testing or be
disposed of properly. For reference, see fuel / water mixture 2016 letter on the
subject https://rcrapublic.epa.gov/files/14883.pdf.

D. After Completing the Test

Ll

Remove the measuring stick from the sump.

Remove water from the sump.

Open the piping interstices.

Reposition the sensor and replace the sump cover and manhole cover.

E. Results:

If the water level in the sump decreases by as much as one-eighth of an inch or more,
the sump fails the test. The sump must be evaluated to determine if it can be repaired
(if allowed by the manufacturer) or if it must be replaced. If the water level in the sump
decreases less than one-eighth of an inch, the sump passes the test.

F. Reporting and Recordkeeping:

Secondary containment sumps discovered containing product that subsequently fail an
integrity test must be reported to the Division within seventy-two (72) hours as a
suspected release in accordance with Rule .05(1)(a)2. Sump integrity test records must
be maintained for one (1) year as required by Rule .04(5)(d). If a sump does not pass
the integrity test, the sump shall be repaired or replaced as allowed by Rules .02(6) and
.02(7). Repairs must be made in accordance with Rule .02(7)(a) and in accordance with
guidance published by the sump manufacturer. Records of repairs must be kept for the
life of the UST system or until the sump is replaced as required by Rule .02(7)(h) and
transferred to any new tank owner required by Rule .03(2)(d).
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RESET FORM
STATE OF TENNESSEE

DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 12th Floor

Nashville, TN 37243-1541 (615) 532-0945

CONTAINMENT SUMP INTEGRITY HYDROSTATIC TEST REPORT

> Use this form in conjunction with Technical Chapter 3.4 SECONDARY CONTAINMENT AND INTERSTITIAL MONITORING, APPENDIX 4
“Containment Sump Integrity Hydrostatic Testing Procedures”.

» If a defective secondary containment sump is discovered at any time, then the device shall be repaired or replaced. Repairs to secondary
containment sumps used for interstitial monitoring of piping must be tested for tightness according to the manufacturer's instructions or
in accordance with this form within 30 days following the date of completion of the repair.

> Afailing test result may require reporting of a suspected release. Consult Appendix 4 of Technical Chapter 3.4 for further guidance. You
may need to notify the Division within 72 hours to allow Division personnel to be present to determine if an environmental impact has
occurred, and if additional action will be required.

> All test water shall be disposed of in accordance with local, state and federal requirements.

I. FACILITY Il. OWNER
UST Facility ID #: Name/Company:
Facility Name: Address:
Address: City, State, Zip:
City: County: Phone:
I1l. TESTER
Tester Name: Company Name:
Tester Phone Number: Company Address:
Email Address: City, State, Zip:
IV. TEST RESULTS

Sump Location
(Ex: RUL STP, Disp 1/2)

1.Liquid and debris removed; sump wiped YES I:I YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
clean prior to test? NO |:| NO I:' NO I:l NO I:l NO I:l NO I:l NO D

2.Visual Inspection Results (Pass/Fail)

Visual inspection includes inspection of all seals, gaskets, side walls, test boots and penetrations.
If cracks, loose parts or separation of the containment sump is found, the sump fails the visual inspection.
Do not introduce water if the sump fails the visual inspection.

3.Water Level is a minimum of 4" above YES D YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
the highest penetration fitting? NO I:I NO |:| NO |:| NO |:| NO |:| NO |:| NO |:|
4.Sensor is positioned in the lowest ves [] | ves [] | ves [] | ves I:l ves [] | ves []| ves I:l
portion of the sump? NO |:| NO |:| NO I:' NO I:l NO I:l NO I:' NO D

CN-2664 Page 1 of 2 RDA 2304




IV. TEST RESULTS (cont’'d)

Sump Location
(Ex: RUL STP, Disp 1/2)

5.Sensor generates an audible/visual YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
alarm? No [] | ~no [~ []] ~no []J] Nno []] no []] no [
6.Sensor triggers appropriate positive YES D YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
. N
shutdown as required by Division? NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l
7.Starting Water Level (inches)
8.Test Start Time (AM/PM)
9.Ending Water Level (inches)
10.Test End Time (AM/PM)
11.Test Period (Minimum Test Time 1
hour)
12.Test Results? (PASS/FAIL)
For a passing test result, each sump must pass a visual inspection and
have a water level change of less than 1/8 inch in 1 hour.
V. AFTER TEST STEPS
YES YES YES YES YES YES YES
13.Measuring device removed from sump? D D D D D D D
nNo [] ] no [~ [J]no [ no ] no [ No [
ves [] | ves [] |ves [] | ves [] | ves [ ]| ves [ ves []
5
14.Removed all test water from the sump? NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l
15.Sensor is positioned in lowest point of YES D YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
the sump? No [] | no ]| ~no [J] no [ no []] no [ no [
16.Secure all sump lids, manhole covers YES D YES I:l YES I:l YES I:l YES I:l YES |:| YES I:l
or dispenser doors? NO D NO D NO D NO D NO D NO D NO D
17.Secondary piping test boots or valve YES I:I YES |:| YES |:| YES |:| YES |:| YES |:| YES |:|
cores returned to open position? NO D NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l
18.Does the test liquid contain any visible YES D YES I:' YES I:' YES I:' YES I:' YES I:' YES I:'
product or sheen? NO D NO D NO D NO D NO D NO D NO D
19.Has the test liquid been properly YES D YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
characterized? NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l
20.Method of Test Wat Private Public Owned
.Method of Test Water ublic Owne
Management / Disposal? |:|Recycler or |:| Treatment Works |:| Waste Hauler |:| Other
Treatment Facility Describe
Tester's Signature: Test Date:
CN-2664 Page 2 of 2 RDA 2304




APPENDIX 5: Low Level Sump Integrity Testing Procedure

Owners and/or operators are required to test the functionality of the liquid level sensor in
conjunction with the site-specific Division-approved low level sump testing procedure (see
Rules .04(3)(d)1. and .04(4)(c)1.(iii).

The Division requires owners and/or operators to obtain advance site-specific approval prior
to utilizing Low Level Sump Integrity Testing to meet the integrity testing requirements for
secondary containment. Failure to comply with the Division’s written pre-approval may result
in rescinding the use of this test method or rejection of the test results. Division staff may
require integrity testing of the sump if visual inspection of the sump indicates a portion of
the sump may not be liquid-tight. If you wish to conduct low level sump testing at your facility,
contact the Division for prior approval. The request shall include the following:

RARE S

w

Method utilized for positive shutdown (dispenser or submersible pump)
Method for acknowledging sensor alarms

Number of sumps, location, and material of construction

Is a facility operator present at all times when UST system is operational?

Does an activated dispenser alarm shut down all product flow from the pump?

Before Testing:

Ensure all containment sumps that are to be tested are thoroughly clean prior to the
introduction of water or test media.

Verify an operational sump sensor is mounted at the lowest point in the sump.

A measuring device that is capable of measuring to one-sixteenth of an inch shall be
used.

Ensure that the sump is thoroughly clean.

Close all interstitial piping connections using test boots or valve core caps prior to
testing in order to prevent test water from entering the piping interstitial space.

B. Visual inspection prior to testing:

Conduct a visual inspection of all sump floors and walls for evidence of cracks, holes
tears, damage, or compromised penetration boots located in the portion of the sump
where water will be added during the low liquid sump test. If any of these are present
this is considered a sump test failure.

All components which are visibly damaged must be repaired or replaced prior to
beginning a new test on the repaired sump.

Do not proceed with the low-level hydrostatic test procedure prior to conducting
repairs or replacement.

To meet the requirements for low level sump testing, UST owners must verify that the
sensor is configured to shut down the appropriate pump or dispenser when activated by
the presence of liquid in the sump. For piping systems which connect to multi-product

48



dispensers (MPD’s), the positive shutdown feature must disable the submersible pump
motor for every UST system associated with the MPD. Dispenser shutdown is only
allowed for pressurized or suction piping systems connected to a single product
dispenser at manned facilities when the pumps are operational.

In addition, Rule .04(4)(c)1.(v) requires an annual test of any liquid sensor used as part of
a release detection system. The test of the liquid level sensor performed at the time of
low level sump testing may be used to comply with the annual sensor test requirements
of Rule .04(4)(c)1.(v), if all other conditions of for interstitial monitoring and secondary
containment are completed as required.

To use these procedures, ensure all sensors are properly installed and programmed so
that they shut off either the pump or dispenser per the instructions above when the
sensor detects liquid. You may only use these instructions if your sensors are
programmed to both alarm and shut off when in contact with any liquid.

Conducting the test

1. Determine if there is liquid present in the sump at levels high enough to trigger a
properly positioned sensor, even if the alarm is not activated. Active alarms
discovered prior to testing shall be investigated as a suspected release in accordance
with Rule .05(1)(a)3. Remove any debris or liquid in the containment sump prior to
testing.

2. ldentify if sensors’ positions are elevated or otherwise manipulated to prevent
activation.

At this point, the tester must visually inspect the sensor and electrical connections for
signs of damage or corrosion to a point where functioning may be impaired. Signs of
corrosion suggest the sensor may soon deteriorate and become inoperable. If you
believe the sensor is damaged, check with the manufacturer. Do not continue with
the test if any electrical conduits or junctions appear to be open or could be exposed
to water.

3. Mark the inside of the sump at a level which is at least four inches above the sensor
activation level.

4. Fill the sump with water to the level of the marking.

5. Wait 5 minutes prior to beginning step 4 (Waiting allows the water level sufficient time
to settle in case there is sump deflection from the weight of the added water). Add
water back to the mark if needed.

6. Allow water to stand for a minimum of one (1) hour. If no change is detected, the test
may be ended.

7. Measure the difference of the water level using a tape measure to the nearest one-
eighth of an inch.

8. Empty the sump.

9. Atthe end of the test, the water may be re-used for additional testing or be disposed
of properly.
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D. After Completing the Test

Remove the measuring stick from the sump.

Remove water from the sump.

Open the piping interstices.

Reposition the sensor and replace the sump cover and manhole cover.

AN =

E. Results:

If the water level in the sump decreases by as much as one-eighth of an inch or more,
the sump fails the test. The sump must be evaluated to determine if it can be repaired (if
allowed by the manufacturer) or if it must be replaced. If the water level in the sump
decreases less than one-eighth of an inch, the sump passes the test.

F. Reporting and Recordkeeping:

Secondary containment sumps discovered containing product which subsequently fail
an integrity test must be reported to the Division within seventy-two (72) hours as a
suspected release in accordance with Rule .05(1)(a)2. Sump integrity test records must
be maintained for one (1) year as required by Rule .04(5)(d). If a sump does not pass the
integrity test, then the sump shall be repaired or replaced as allowed by Rules .02(6) and
.02(7). Repairs must be made in accordance with Rule .02(7)(a) and in accordance with
guidance published by the sump manufacturer. Records of repairs must be kept for the
life of the UST system or until the sump is replaced as required by Rule .02(7)(h) and
transferred to any new tank owner required by Rule .03(2)(d).
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STATE OF TENNESSEE

DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 12th Floor

Nashville, TN 37243-1541 (615) 532-0945

LOW LEVEL CONTAINMENT SUMP INTEGRITY HYDROSTATIC TEST REPORT

»  Use this form in conjunction with Technical Chapter 3.4 SECONDARY CONTAINMENT AND INTERSTITIAL MONITORING, APPENDIX 5
“Low Level Sump Integrity Testing Procedure”.

»  **Written pre-approval for use of this procedure is required at each facility**. Testing must be conducted in accordance with the
requirements of the Division’s pre-approval. Failure to comply with the Division’s written pre-approval may result in this test method
and/or results being rescinded or rejected.

» If a defective secondary containment sump is discovered at any time, then the sump shall be repaired or replaced in accordance with
manufacturer’s instructions. Repairs to secondary containment sumps used for interstitial monitoring of piping must be tested for
tightness according to the manufacturer’s instructions or in accordance with this form within 30 days following the date of completion of
the repair.

»  Afailing test result may require reporting of a suspected release. Consult Appendix 5 of Technical Chapter 3.4 for further guidance. You
may need to notify the Division within 72 hours to allow Division personnel to be present to determine if an environmental impact has
occurred, and if additional action will be required.

»  All test water shall be disposed of in accordance with local, state and federal requirements.

I. FACILITY Il. OWNER
UST Facility ID #: Name/Company:
Facility Name: Address:
Address: City, State, Zip:
City: County: Phone:
I1l. TESTER
Tester Name: Company Name:
Tester Phone Number: Company Address:
Email Address: City, State, Zip:
IV. TEST RESULTS

Sump Location
(Ex: RUL STP, Disp 1/2)

1.Liquid and debris removed; sump wiped YES I:I YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
clean prior to test? NO |:| NO I:' NO I:l NO I:l NO I:l NO I:l NO D

2.Visual Inspection Results (Pass/Fail)

Visual inspection includes inspection of all seals, gaskets, side walls, test boots and penetrations.
If cracks, loose parts or separation of the containment sump is found, the sump fails the visual inspection.
Do not introduce water if the sump fails the visual inspection.

3.Water Level is a minimum of 4” above YES D YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
the sensor activation level? NO |:| NO |:| NO |:| NO |:| NO I:l NO I:' NO I:'
4.Sensor is positioned in the lowest ves [] | ves [] | ves [] | ves I:l ves [] | ves []| ves I:l
portion of the sump? NO |:| NO |:| NO I:' NO I:l NO I:l NO I:' NO D
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IV. TEST RESULTS (cont’'d)

UST Facility ID #:

Sump Location
(Ex: RUL STP, Disp 1/2)

YES YES YES YES YES YES YES
5.Sensor generates an audible/visual alarm? D D D D D D D
No [] | no ]| Nno []] ~no []] no []] Nno [ no [
6.Sensor triggers appropriate positive YES D YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
shutdown as required by Division? NO I:l NO |:| NO |:| NO |:| NO |:| NO |:| NO |:|
7.Starting Water Level (inches)
8.Test Start Time (AM/PM)
9.Ending Water Level (inches)
10.Test End Time (AM/PM)
11.Test Period (Minimum Test Time 1 hour
12.Test Results? (PASS/FAIL)
For a passing test result, each sump must pass a visual inspection and
have a water level change of less than 1/8 inch in 1 hour.
V. AFTER TEST STEPS
YES YES YES YES YES YES YES
13.Measuring device removed from sump? D D D D D D D
nNo [] ] no [~ [J]no [ no ] no []] No [
S S S S S S S
14.Removed all test water from the sump? YE I:l YE I:l e I:l e I:l YE I:l e I:l e I:l
no[] ] vo []no [ no [ vo ] no [ no [
15.Sensor is positioned in lowest point of YES D YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
the sump? no [ vo [~ [ no [ vo ]| nvo ] Nno [
16.Secure all sump lids, manhole covers YES D YES I:l YES I:l YES I:l YES I:l YES |:| YES I:l
or dispenser doors? NO D NO D NO D NO D NO D NO D NO D
17.Secondary piping test boots or valve YES I:I YES |:| YES |:| YES |:| YES |:| YES |:| YES |:|
cores returned to open position? NO D NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l
18.Does the test liquid contain any visible YES D YES I:' YES I:' YES I:' YES I:' YES I:' YES I:'
product or sheen? NO D NO D NO D NO D NO D NO D NO D
19.Has the test liquid been properly YES D YES I:l YES I:l YES I:l YES I:l YES I:l YES I:l
characterized? NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l NO I:l
20.Method of Test W. Private
.M:;aoger?wenis/tDisagzrsal? I:lRecycIer or I:l Public Owned |:| Waste Hauler I:' Other
Treatment Facility Treatment Works Describe
Tester's Signature: Test Date:
CN-2644 Page 2 of 2 RDA 2304
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

TECHNICAL CHAPTER 3.5
PRESSURIZED PIPING AND LINE TIGHTNESS TESTING

1. PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks (Division)
staff in understanding the regulatory requirements for the installation, operation, release
detection, and recordkeeping requirements for Underground Storage Tank (UST) systems which
convey petroleum with pressurized piping.

This technical chapter contains the current policy of the Division based on the statute and
regulations governing the Tennessee Petroleum Underground Storage Tank program. This
document supersedes all previously published versions. The most current version of this technical
chapter will be posted and always available on the Division’s website.

2. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are
available on the Tennessee Secretary of State’s website at
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm .

3. APPLICABILITY

This document provides technical and specific industry knowledge regarding the installation,
inspection, operating, and release detection requirements for pressurized piping UST systems.
The document also provides specific information related to automatic line leak detection, line
tightness testing, and monthly monitoring requirements for pressurized piping.

4. INTRODUCTION

Pressurized piping has become an integral part of the petroleum industry. Petroleum conveyed
under pressure from the underground storage tank to the dispenser by use of a submersible
turbine pump (“STP,” “submersible pump”) allows fuel to be dispensed faster. Although this is a
very advantageous aspect of pressurized piping, there are some disadvantages which are
discussed in detail in this document.


https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm

Mechanical Line Leak Detectors

Red Jacket Submersible Turbine Pump Red Jacket, FE Petro, and Vaporless

In a pressurized piping system, a submersible turbine pump moves stored product from the tank
to the dispenser. The delivery piping extends from the pump discharge point to the dispenser.
The product is essentially “pushed” from the tank under positive pressure. The advantage of
pressurized piping is a single product line can be used for multiple dispensers and reduces the
quantity of buried piping. Submersible pumps are used at most larger UST systems installed since
the early 1980s.

Piping and associated loose fittings cause most of the petroleum releases from UST systems.
Catastrophic releases can happen very quickly if a hole or break occurs in a pressurized pipeline,
or if components of the STP are installed improperly, because the pump will continue to push
product through the line as well as any hole or break. Additionally, higher line pressures will result
in higher leak rates when a hole develops.

DEFINITIONS

Bulk modulus “elasticity”- The ratio of hydrostatic pressure to the relative change it produces in
volume of a liquid. This is used for programming electronic line leak detectors when installed with
various types of flexible plastic piping.

Calculated leak rate- the calculated equivalent rate of loss (or gain) expressed in gallons per hour
(gph) allowed by an automatic line leak detector relative to the amount of line pressure in which
the device is installed. Any MLLD which allows a higher calculated leak rate than 3.0 gallons per
hour at 10 psi must be replaced because it does not meet the standard in rule .04(4)(a).

Full Pump Pressure- the maximum amount of pressure (in pounds per square inch) found during
full flow output from the submersible pump while not dispensing fuel. The pressure varies
according to the submersible pump output capacity, piping length, number of dispensers, and
other site-specific factors. (Typically, around 25 psi range but isvariable.)

Holding Pressure- the amount of pressure in pounds per square inch (psi) found in a product line
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when the STP is turned off. The functional element or internal STP check valve holds pressure in
the line during idle time. This event is also known as static line pressure. This reading is used to
determine that the functional element or STP check valve is functioning properly.

Leak Rate Test- the rate in gallons per hour (gph) allowed during a leak detector test. This number
varies depending on the metering pressure of the leak detector. If a leak detector tests at a
metering pressure of 10 psi, the leak rate that occurs with a 3.0 gph leak would be exactly 3.0 gph.
If the metering pressure is 15 psi the leak rate would be 3.7 gph. The metering pressure
determines the leak rate at which the leak detector conducts a test. A conversion table (Table 2)
is in Appendix B which converts the leak rate from milliliters per minute (ml/min) to gallons per
hour (gph).

Metering Pressure- the amount of pressure (psi) at which a leak detector operates when
searching for a leak. This pressure is typically ten (10) to fifteen (15) psi but can vary. This reading
confirms that the leak detector is entering leak test mode and is used to determine the actual leak
test rate while the device is operating.

Opening Time- the length of time needed for the STP to reach full operating pressure. This must
not exceed the amount of time needed for the LLD to detect a leak while a leak is being simulated.’
This amount of time is typically two (2) to four (4) seconds but can be longer if the piping has air
pockets or high elasticity due to long runs of flexible plastic piping or multiple flexconnectors.

Resiliency or bleed back- total amount of fuel (measured in gallons) collected in the volumetric
cylinder of the testing device when the STP operating pressure is reduced to zero. This is used to
determine the amount of allowable loss of pressure during the test from large diameter piping,
flex connectors, or flexible plastic piping. Bleed back readings are typically low (50-100 ml) for rigid
piping and high (300-500 ml) for longer flexible piping systems. High bleed back readings may
indicate the presence of air pockets in some systems.

Unmanned Facility- either an unattended emergency generator or a facility that dispenses fuel
without the presence of an attendant that monitors the pumps, such as card lock fleet facilities or
an unattended service station.

INSTALLATION AND REPAIR REQUIREMENTS FOR PRESSURIZED PIPING

a. Installation Certification

Some petroleum underground storage tank systems have complex piping delivery systems
which can be a source of petroleum releases into the environment when installed and/or
maintained improperly. UST system installations must be certified, as required by rule
.03(1)(d)1 and .03(2)(a)1, when the UST system is registered by one of the following methods:

e Piping Manufacturer Certified Installer
e Installation Certification by a registered professional engineer

e Installation inspected/approved by Division personnel

1 Required by Rule 0400-18-01-.04(4)(a)



e Piping manufacturer's installation checklists are completed

The certification method must be indicated within 30 days of completion of installation using
the Division’s Notification Form (CN-1260) as required by rule .03(1)(a)2. for the newly installed
system. This process must also be followed within 30 days of completion for any subsequent
change in status as required by rule .03(1)(g). Although the Division currently does not conduct
UST installation inspections, as allowed under rule .03(1)(d)1.(iii), installers are encouraged to
contact the local Division field office and notify them of construction activities before
beginning work. The Pre-installation Notification Form (CN-1288) must be submitted fifteen
(15) days prior to installation as required by rules .03(1)(a)1 and .02(1)(a) Division personnel
may choose to observe the installation process and document the installation with
photographs for future reference.

Please be advised, manufacturers may also require specific training before piping is installed
at a UST facility. If training is required, it must be demonstrated to the Division as required by
rule .02(1)(a) and (b), that the installer completed the required course, and their training is still
current.

b. Piping Construction Standards

All piping installed after November 1, 2005 must meet Standard for Safety in Underwriters
Laboratory UL 971- “Non-Metallic Underground Piping for Flammable Liquids.” The piping
shall be marked by the manufacturer and contain manufacturer and product model
information. While all known piping manufacturers currently comply with this standard for
new piping, the tank owner/operator (O/O) should have documentation to verify this
information. An installer's statement, manufacturer's checklist or installation photos will
satisfy these requirements, see rule .02(4)(b)1, and .02(1)(b).

c. UST Systems Installed/Replaced on or After July 24, 2007

Rule .02(2)(b) requires that all new UST piping installations/replacements on or after July 24,
2007 have double-walled piping and secondary containment (tank and dispenser sumps), and
conduct interstitial monitoring as the primary method of leak detection with continuous
monitoring of sumps using electronic sensors. See rules .02(1)(c), .02(6) and .04(3)(d)1.

Catastrophic line leak detection is also required on these systems by rule .04(2)(b)1.(i) and
.04(4)(a). Owners/operators can choose any additional release detection methods for piping
systems such as line tightness testing, but interstitial monitoring must be conducted on all
new piping installations.? Refer to Technical Chapter 3.4 for interstitial monitoring
requirements.

Replaced fuel dispensers, in which piping is reconfigured below the shear valve, must also
meet secondary containment requirements as required by rule .02(6)(e). See below for
additional information.

2 Required by Rule .02(2)(b)



d. Piping Repairs

The Division may, under rule .02(6)(c) and (d), allows piping repairs which are not considered
a replacement. Requests for piping repair must be submitted in writing to the Division's
Environmental Fellow in the Central Office prior to beginning the repair as required by rule
.02(6)(d)2. The minimum information should include, but not be limited to, a description of
the proposed work including equipment to be installed and reason for the repair (if repair is
due to a suspected/confirmed release, please contact the local field office within 72 hours3), a
sketch of the current layout and proposed changes, related photographs and any other
pertinent information. Repairs to sections of single wall steel piping are not allowed by rule
.02(7)(c). Piping repairs must be made in accordance with the manufacturer’s specifications as
required by rule .02(7)(c). All repaired piping must be tightness tested within 30 days of
completion as required by rule .02(7)(e). The Division's Environmental Fellow may be
contacted at (615) 532-0945.

7. COMMON PROBLEMS ASSOCIATED WITH PRESSURIZED PIPING
INSTALLATIONS

a. Dispenser Leaks

If a fuel dispenser is found to be leaking, the owner/operator should immediately activate the
dispenser shear valve and notify the Division within seventy-two (72) hours if they suspect
petroleum has escaped into the environment as required by rule.05(1)(a).

b. Dispenser Shear Valve Anchoring

Main Poppet

Shear valves are components which are designed to prevent the continuous flow of product
from a UST pressurized piping system in the event of a vehicle impact, fire, or explosion. Shear
valves are required to be installed on all pressurized piping systems by NFPA 30A. These
devices are considered by the Division to be “ancillary equipment” and a regulated component
of UST systems under rule .02(1)(b). These devices must be firmly secured to a fixed position
such as a stabilizer bar that is permanently flush mounted in the dispenser island concrete

3 Required by Rule .05(1)(a)



foundation. Anchoring equipment must be designed for that purpose. Shear valve
manufacturers require them to be installed within 1/2" above or below the surface to which
the dispenser is mounted. These devices should be checked for proper installation and
operation by a qualified technician and on the frequency recommended by the manufacturer.

07.08.2008

Above are examples of improperly anchored shear valves:

Another method used to anchor shear valves employs the use of “tension rod” or “extension
bolt” anchoring devices. These devices consist of a U-clamp in a bracket casting combined with
opposing extension bolts which, when turned, extend outward and penetrate the sump wall.
These devices are required by the manufacturer to be installed such that the points of the
extension bolt always penetrate the concrete wall. The points must never be anchored
into any other material such as metal, plastic, wood, etc. Also, the manufacturer requires that,
to provide as much anchoring stability as possible, the bolts must be positioned at a 90-degree
angle in relationship to the sump wall. These anchors are usually used in retrofit situations
where shear valve anchors were never originally installed or where additional stability is
needed when the original anchoring system has failed.

Un-installed Extension Bolt in

Properly installed into concrete

concrete Anchor angel

c. Flexible Plastic Piping Degradation

Flexible plastic piping has become popular for installation at new UST facilities because it can
be installed in a single section without sections or fittings. Some types of flexible plastic piping
manufactured prior to 2005 have experienced problems with swelling and deformity at end

Improperly installed - not in concrete
and not at 90°




fittings near the tank or dispenser. Microbial degradation has been found to cause piping
failures in Total Containment (TCl) brand Enviroflex piping manufactured prior to 1994,
referred to as 1Stgeneration (see below).

1st generation TCl piping was recalled in 1995 and
shall be replaced according to Division policy 4

Petroleum product in contact with pipe and/or fittings in containment sumps is potentially a
cause of flexible plastic piping failure and should be removed immediately.> It is
recommended that owner/operators routinely inspect the components of flexible plastic
piping and secondary containment systems for problems such as:

e Twisting or cracks in the outer piping wall

e Kinks or bends in flex connectors

e Signs of swelling or bulging

e Sump inlets or boots stretched or torn

e Cracked metallic fitting at the terminal end of piping

e Evidence of flaking or discoloration of the outer piping wall

d. Satellite Dispensers

Fleet fueling stations and truck stops commonly install satellite dispensers to dispense fuel to
trucks with dual saddle tanks on each side. Product piping is usually plumbed from the master
dispenser to satellite dispensers above the fuel meter and is controlled by the activation of
the solenoid valve when the dispenser is activated. This allows customers to dispense fuel to
both sides of a vehicle at the same time. These configurations can cause leak detection
problems when configured improperly. Since satellite dispensers receive fuel by pressurized
delivery, they are required to be equipped with a properly anchored shear valve.®

4 Required by Rule 0400-18-01-.02(5)
5 Required by Rule 0400-18-01-.02(2)(b)4 and .04(4)(c)1.(iii)
6 Required by Rule 0400-18-01-.02(1)(b)



The following diagram illustrates a properly configured satellite dispenser:

PRIMARY DISPENSER SATELLITE DISPENSER
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Piping from the master dispenser to the satellite dispenser must be monitored for releases
by an automatic line leak detector; and have an annual line tightness test or be interstitially
monitored.” . This can be achieved if the solenoid at the satellite dispenser is located on the
outlet side of the shear valve at the satellite dispenser. The line leak detector for the master
line must have the ability to monitor the satellite line. A principle being that as either dispenser
is activated, the leak detector will quickly “read” the line from the point of the leak detector to
the solenoid in the satellite dispenser. If the detector senses a breach anywhere in the line it
will restrict flow.

8. RELEASE DETECTION

There are several types of release detection methods for pressurized piping and each method has
advantages. Rules .04(2)(b)1.(i) and .04(4)(a) require that all pressurized piping systems must
be equipped with a line leak detector. Pressurized piping must have one leak detection method
from group 1) and one from group 2) below:

1) Catastrophic Line Leak Detection:
e Mechanical Line Leak Detectors (MLLD); or

e Electronic Line Leak Detectors (ELLD)
See rules .04(2)(b)1.(i) and .04(4)(a)

2) Periodic Monitoring Leak Detection:
e Continuous interstitial monitoring (required for piping installed on or after July 24, 2007);

e Annual Line Tightness Testing; or

7 Required by Rule 0400-18-01-.04(2)(b)1



e Monthly Statistical Inventory Reconciliation (SIR); or

Monthly test (0.2 gph) or annual test (0.1 gph) result of electronic line leak detector
See rules .04(1)(a) and .04(4)(b),(c) and (d)

SIR and interstitial monitoring are two methods which have the same regulatory requirements
for piping as for tanks. For more information concerning these methods of monthly
monitoring see Technical Chapters 3.3 and 3.4, respectively.

9. REQUIREMENTS FOR MECHANICAL LINE LEAK DETECTORS:

A mechanical line leak detector (MLLD) is a pressure-sensing, piston or diaphragm-operated valve
designed to detect a leak in the piping between the leak detector and the dispenser. When the
submerged pump is turned on, a controlled amount of product (three gallons per hour) is metered
through the MLLD into the piping system. If a leak is present which equals or exceeds this amount,
an equal or excessive amount of product escapes from the system as it is metered through the
MLLD. Under this condition pressure cannot build up in the piping system. When a nozzle is
opened, a poppet in the MLLD moves to a position that restricts the flow to approximately 1.5 to
3 gallons per minute (GPM). Fuel dispensing slowly is an indication that a leak is present.

If there are no leaks, pressure rapidly builds in the system forcing the MLLD to open to the full-
flow position. In a system with no leaks, it takes approximately two seconds for the complete test.
No further line testing takes place until the line pressure drops below 1 psi.
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The diagram above shows three positions of a typical piston-style MLLD

a. Closed, “tripped” or relaxed position

Under normal operating conditions, it is assumed that the lines are filled with product. When
the system pressure is less than 1 psi, the piston and poppet are in their “down"” or “tripped”
position. The position of the valve poppet allows approximately 1 % to 3 gallons per minute



flow into the delivery line through a bypass, opening the LLD valve poppet when the
submersible pump starts. Since the system is full, pressure builds rapidly, and the poppet
moves to the leak sensing position assuming there is no leak present. The pressure relief valve
prevents any buildup of pressure under the piston when in trip position by allowing relief of
trapped product.

Leak sensing position

As the pressure rapidly builds to approximately 20 to 22 psi, the piston moves the poppet to
a position that almost stops the flow into the piping through the LLD valve poppet. Older
diaphragm-style leak detectors only require 8 to 10 psi to enter leak sensing mode. In this
position, all the flow must then travel around the metering pin which limits it to approximately
3 GPH rate. If a simultaneous loss from the system equals or exceeds this amount, the line
pressure will not build beyond this point and the valve will remain in the leak sensing position
with the main flow blocked. If there is an attempt to dispense while the valve is in this position,
the line pressure will drop, the piston will respond, and the poppet will return to Position 1
where the 1 % to 3 GPM will flow to the dispensers.

If the dispensing system (the solenoid valve and the nozzle) is opened before the completion
of the line test, the LLD will detect this opening as a leak and restrict flow. Closing of the
nozzle(s) for an adequate time period to allow completion of the line test, will allow the LLD to
open. This in turn will allow full flow providing there is no additional escape for fuel in the
system. If there is no leak in the system, the small flow around the metering pin increases the
line pressure to approximately 22 psi in approximately 2 seconds at which point the piston
will snap the poppet to Position 3, allowing full flow. Any product relived through the pressure
relief valve during trip position will be vented through the vent tube to the tank. This allows
the piston to move freely with no back pressure to hamper its movement.

Non-Leak Position

This position allows full flow. The poppet will remain in this position if the system pressure
remains above 1 psi. At less than 1 psi the poppet will return to Position 1 and the next time
the pump is activated the LLD will perform a line test.

A mechanical line leak detector (MLLD) must:

e Be able to detect a leak as small as 3 gph at a line pressure of 10 psi as required by
rule.04(4)(a). This is the industry “out of the box" standard for mechanical leak detectors.
All MLLDs manufactured today are flow restriction devices. Oftentimes, when a leak is
detected, the “slow flow” of product at the dispenser will result in the person dispensing
product to alert someone working at the facility of aproblem.

e Have an annual quantitative test conducted in accordance with the Division’s
requirements to ensure it is operating as designed as required by rule .04(4)(a). If the
MLLD can no longer detect a minimum 3.0 gph leak it must bereplaced.

NOTE: The leak rate of 3.0 gph at 10 psi is a relative function of pressure, and an exact calibrated
standard established by the EPA. When a third party evaluates leak detection equipment, the
testing equipment is made to pass the liquid through a “simulated orifice” at a rate of 3.0 gph ata
standard pressure of 10 psi. Once the hole size has been calibrated, and the portion of the test
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device that limits the flow to 10 psi is removed, and tests at any level of pressure, it must then
detect the leak that was previously calibrated. During normal operating pressure, the EPA
standard does not require the device to test for a leak at 10 psi, or that the device must detect a
3.0 gph leak. If a high-pressure pump is used, the testing leak rate increases in proportion to the
STP operating pressure. MLLDs are designed to search for different sized leaks at different
operating pressures. This is why a 3.0 gph at 10 psi testing standard is used to verify the device is

operatingproperly.

MECHANICAL/ELECTRONIC LEAK DETECTION TESTING DEVICES

Photo/lllustration Device Manufacturer Callbr.atlon Frequenc
Name Required? y
Red Jacket Can be As needed by technician
FTA assembled by Ves (Technical Bulletin RJ-20)-
(Field Test technician verify pressure gauge
Apparatus) (see tech accuracy
bulletin RJ-20)
Petro-Tite
Line/Leak Purpora No Technician certification
Detector Engineering every 2 years
Tester
Acurite Tand S No Technician certification
LLD Tester | Corporation every 2 years
Ken Wilcox
KWALS- | and No
2003 ssociates,
Inc.
Estabrook
EZ Chek
. © Estabrooks, Technician certification
Line/Leak Inc No every 2 years
Detector ' y<y
Tester
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MECHANICAL/ELECTRONIC LEAK DETECTION TESTING DEVICES

Photo/lllustration

Device Calibration Frequenc
Manufacturer :
Name Required? y
Red Jacket
FX Tester (Gilbarco No
(LLD only) | Veeder-Root)
Technician re-certification
LDT-5000 every 2 years; redundant
Tanknol Y
(LLD only) anknology & pressure gauges verified
every 2 years
Operator re-certification
LDT-890 Vaporless Ves every 2 years; redundant
(LLD only) | Manufacturing pressure gauges verified
every 2 years
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Examples of Mechanical Line Leak Detectors

Red Jacket XLD (extended life
diaphragm)

Red Jacket FXIV Series Red Jacket FXV Series
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FE Petro MLD: gasoline (blue), diesel (tan), and
high modulus flex piping (gray)

FE Petro MLD+ (gasoline (blue cap), and
diesel (gold cap)

)

Red Jacket FXV

FE Petro MLD
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2" Aange with LLD High Capacity TP

installed &*“:A

’ e Red Jacket Big-Flo Submersible ,l-—— )
%’»‘ﬁ‘ Pump with FX Leak Detector /"r STORAGETANK

Vaporless LD-2000

10.COMMON PROBLEMS ASSOCIATED WITH MECHANICAL LINE LEAKDETECTION

a. Improper Installation

D i O 05 i
Acceptable- see text Not acceptable. See explanation below.

MLLDs are typically installed in a packer port on the top of the STP discharge assembly unit.
Occasionally, an installer may choose to install the unit on a T-fitting beside the STP. This is
common when STP units were constructed without a packer port (prior to 1975) or if the STP
discharge assembly unit is too close to ground surface. If a leak occurs in the piping or fittings
between the MLLD and the STP discharge assembly, then the MLLD will not detect the leak.
The MLLD should be installed in the T-fitting that it is designed for it. The MLLD installed in the
left photo above is in compliance with these requirements because it is installed in a Red
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Jacket T-fitting immediately adjacent to the STP discharge assembly unit. The photo on the
right is a FE Petro HC (high capacity) STP discharge assembly with an adaptor T-fitting located
on an elbow fitting. Since the elbow fitting is installed between the MLLD and the STP
discharge assembly, that portion of piping does not have catastrophic line leak detection and
should be replaced. If this configuration is in a sump, it will only be considered in compliance
if it is monitored by a sump sensor.®

b. Vapor Pockets in Piping

Air or vapor can be introduced into the piping system when pressurized piping systems are
serviced or MLLDs are removed or replaced. Piping configurations which include an unused
section can also cause false alarms by allowing trapped vapor to accumulate. Any vapor
trapped in the piping system will be compressed during routine pressurization of lines prior
to each product dispenser activation and cause false alarms or longer piping pressurization
times.

c. Improper Vent Tube Installation

All MLLDs equipped with a vent port must have a copper vent tube installed from the vent
port to the STP tank test port for product to drain from the MLLD and reset between pump
cycles.® This process is how the system allows air pockets to be purged from the product lines.
Purging air pockets from product lines prevents the MLLD from indicating a false line leak or
low flow condition. Some MLLD manufacturers have “ventless” models which release product
and air in product lines back into the STP discharge assembly unit after each test. The
owner/operator shall provide documentation for the specific device from the manufacturer if
MLLDs do not have copper vent tubing installed.'® If the MLLD manufacturer no longer
supports the “ventless” MLLD, the O/O must replace the device immediately. See example
below:

This does not include the original DLD and XLD series indicated on page 11.

Ventless Red Jacket no longer supported

8 Required by Rule 0400-18-01-.04(1)(a)1
% Required by Rule 0400-18-01-.04(1)(a)2.(ii)
10 Required by Rule 0400-18-01-.03(2) and .04(1)(a)2
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NCORRECT LLD VENT TUBE INSTALLATION

b

LLD vent connected to STP
isiphon port; LLD inoperahle

STP tank vent port; correct LLD & ;
ent tube location N

Correct MLLD vent tube installation on FE Petro Incorrect MLLD vent tube installation (upper siphon
submersible pump (bottom tank port). port); MLLD is inoperable.

Functional
Elem ent Red Jacket STP
Lifting Syphon Port-
Lug incommect LLD
Junction Box vent location

STP Syphon
Port

LLD Vemt Configuration
for Red Jacket STPs
manufactured after
STP Ling 1993

Test Port

Leak
Detector
Port (LLD
not
installed)

Comect LLD vent
location- STP

tank port Side view

LLD Yent Port location for Red Jacket STPs prior to 1993,

When inspecting facilities with FE Petro STP units, be sure the MLLD is vented to the tank test
(lower) port and not the factory-installed siphon (upper) port since this will render the MLLD
inoperable. The upper port is used to connect a vacuum line when manifolding two tanks
together. The photo above shows the proper configuration. Red Jacket STPs manufactured
prior to 1993 have tank port located immediately adjacent to the leak detector port. For Red
Jacket STP units manufactured after 1993, the tank port is located on the lower side of the
packer beside the piping discharge point. A MLLD is inoperable if the copper vent tube is
connected to any location other than the tank vent port.

If a MLLD is documented without vent tubing, or is configured improperly, the device may be

damaged due to over lifting of the internal diaphragm. The piping system should be
deactivated until the MLLD can be tested or replaced.
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d. Thermal Contraction

acuum Brealcer

Thermal contraction occurs when the temperature of the product stored in the tank is higher
than the temperature of product in the piping and/or dispensers. When the product is
pumped from the tank and contacts the cooler piping, the product contracts. This results in a
decrease of product volume in the piping and may cause false alarms by triggering the MLLD
into leak mode. This situation can be common in winter months. The Red Jacket vacuum
breaker attached in the photo above is designed to eliminate a vacuum from occurring in a
product line. Vacuum develops in a system when the temperature drops and product volume
contracts, resulting in lower line pressure. Extreme contraction can create a vacuum by
reducing pressure to below 0 psi. Under vacuum conditions, components of the fuel delivery
system allow air into the product line; significantly increasing the time it takes for the leak
detector to perform a test. This delay is an interruption of service known as “false tripping.” In
fighting this problem, the vacuum breaker acts as an accumulator. It holds approximately 1.2
quarts (1100 ml) of product and waits for the line pressure to drop below 0 psi. When this
occurs, the vacuum breaker releases product into the line, bringing pressure back to 0 psi. If
a fueling facility is experiencing restricted flow due to the mechanical leak detector tripping in
the mornings and/or after long intervals when no product has been dispensed, installing a
vacuum breaker may solve or ease the problem.

e. Continuous STP Pressure

MLLDs are not compatible with UST systems which allow an STP to operate continuously at
pumping pressure while dispensers are not in use. If the STP runs continuously, the MLLD will
not reset to the idle position and enter leak detection mode. In this situation the MLLD will not
be capable of performing catastrophic line leak detection which is a violation of UST rules
.04(1)(a), .04(2)(b)1.(i), and .04(4)(a). While reviewing records, the inspector can verify the STP
is cycling properly by confirming the holding pressure is different from the operating pressure
as recorded by the tester during the annual MLLD test. An optional method to verify the STP
cycles properly is to determine if the STP discharge assembly does not vibrate when the
dispenser is not in use.
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f. Static Head Pressure

-a— A = P51 STATIC HEAD

1 B = PSI CRACKING PRESSURE

IN LINE, PRES3SURE RELIEYING CHECK YALYE

TOTAL HEAD = P51 STATIC HEAD + PSI CRACKING PRESSURE
ON LEAK DETECTOR

Static head pressure can cause MLLD functional problems. This problem can occur when tanks
are buried too deep, and as a result, the STP discharge assembly is located too far
underground. Static head pressure is also an issue when dispensers are installed on a slope
at a higher elevation from the tank pit. Product in the piping above the MLLD will exert static
head pressure of roughly1.0 psi for every three (3) feet of vertical elevation. This pressure will
prevent the MLLD from resetting after each test. The manufacturer recommends a maximum
elevation differential of no more than six (6) feet, unless the tank owner can demonstrate the
MLLD installed on this system is designed to compensate for higher static head pressure.

In-line check valves installed in the product piping can also allow a potential leak to go
undetected. When the STP pressurizes the product piping, additional pressure is needed to
open the in-line check valve. This is referred to as “cracking pressure”. The additional pressure
created could allow a leak to go unnoticed in the piping beyond the check valve.
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Downgradient Piping Configurations

CONNECT TO
“TANK TEST”
PCRT OF PACKER COPPER TUBING

PRESSURE RELIEF VALVE

LEAK DETECTOR WITH SPECIA
ADAPTER “T” PART #038-072

SOLENOID YALVE “A”
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Occasionally facilities such as marinas and convenience stores built on a severe downgradient
slope may have configurations where portions of the piping are at a lower elevation than the
product in the tank. If a leak occurs in the piping, the product in the UST system could
potentially be “siphoned” out by the vacuum exerted by the fuel in the piping. In these
situations, leak detector manufacturers require the installation of an electronic solenoid or
anti-siphon valve to prevent siphoning effects from emptying the tank in the event of a leak.
The anti-siphon valve shall be installed between the MLLD and the STP discharge assembly."

h. Piping Type Compatibility

Some types of flexible plastic piping can expand in diameter under normal operating
pressures, allowing additional product in the line, which may result in subsequent false alarms
orincorrect leak thresholds. This expansion could prevent a leak from being discovered. Some
MLLD manufacturers design their products specifically for flexible piping applications to
account for piping resiliency. If flexible plastic piping is used, the owner/operator should verify
that the make and model of any MLLD in question is compatible with the type of piping used.

i. Product Compatibility

MLLD manufacturers typically code or rate their products based on the viscosity of the
product. For example, Red Jacket brand MLLDs intended for use with diesel/kerosene
products will have a green cap. FE Petro leak detectors are designated by color: blue (gasoline),
beige (diesel/kerosene), and gray (flexible piping). MLLDs intended for lower viscosity product
such as gasoline will function adequately on diesel or kerosene systems and will have a more
stringent leak rate. MLLDs designed for diesel piping should not be used on gasoline piping
configurations.™

j. Tampering/Disabling the LLD

A1 g . v
- ,

Red Jacket DLD with intake screen and metering Tampering with a leak detection device is a
pin removed on left CRIMINAL OFFENSE

11 Required by Rule 0400-18-01-.04(1)(a)2.(i)
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Rock inserted to disable line leak detector

MLLDs are manufactured to operate independently without being opened or serviced and
must be replaced when they no longer function as designed.'?> MLDs that are rebuilt, altered
or repaired are not acceptable.' Evidence of this would include unusual scratches on cap
bolts or removal of serial number face plates. Tampering with a leak detection device is a
CRIMINAL OFFENSE."? Also, listen carefully for a 3 to 10 second delay between dispenser
activation and the “surge” of full pressure by lifting the dispenser nozzle during an inspection
which is a general indicator that the leak detector is working properly.

12 Required by Rule 0400-18-01-.04(1)(a)1
12 Required by Rule 0400-18-01-.04(1)(a)2
13 Required by Tennessee Code Annotated § 68-215-120(b)
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k. Dual Submersible Pump Configurations and Piping Manifolds

The UST piping configuration in the photo above has two STP units manifolded into a single
piping system. Tank manifolds (two STP units in one tank) and piping manifolds (two tanks
with separate STP units combined into one piping system) are both configured to maintain
line pressure at high throughput facilities such as truck stops, bulk plants, or piping run
lengths greater than 100 feet with multiple dispensers. The primary STP unit or “master” unit
is equipped with an electronic line leak detector (ELLD), while the secondary or “slave” STP unit
appears to have no catastrophic line leak detection at all. This configuration may or may not
be in compliance, depending on several factors (check valves, STP operating rates, etc.).

The tank owner should consult a leak detector manufacturer to ensure that any dual STP
configurations have the necessary leak detection equipment for compliance. '

14 Required by Rule 0400-18-01-.04(1)(a)2(i)
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Below are some examples of common pressurized piping manifold configurations and
manufacture’s release detection requirements as required by Rule 0400-18-01-.04(1)(a)2(i):

Example 1 - Two tanks with piping
manifold; a single MLLD provides 3.0 GPH
for entire piping system, secondary STP
provides auxiliary pressure or serves as a
backup

Example 2 - Two tanks with piping
manifold; equipped with two MLLD's. This
setup only provides 6.0 GPH catastrophic
leak detection to the entire piping
system. The MLLD on the secondary STP
must be removed.

Example 3 - MLLD installed at piping
manifold; does not provide 3.0 GPH leak
detection to piping behind the MLLD.
Require installation of MLLD at primary
STP.

Primary Secondary
STP w/ STP w/o
MLLD MLLD

P

MLLD

Secondary
STP w/
MLLD

Primary
STP w/
MLLD

INCORRECT|

2 MLLDs

Primary Secondary

STP w/o STP w/o

MLLD MLLD
INCORRECT]

PILP

MLLD installed
at piping tee

INCORRECT

Example 4 - Siphon bars which connect
two tanks together are not required to be
equipped with MLLD's. They are suction
piping systems which will not function if a
leak exists.

Example 5 - A single tank may have two
STP's to supply product to two separate
piping systems. If the piping systems are
connected, a piping manifold exists. A
permanently closed ball valve is required
between the two STP's for the MLLD to
function properly

Example 6 - A single tank with two STP's
and a piping manifold. The MLLD must
be installed on the primary STP. Only
one check valve can be installed as close
as practical to the secondary STP for the
MLLD to function properly.

Bl

Primary Second Tank
STP w/ Manifolded
MLLD By Siphon

Bar

MLLD

Single tank with
two STP’s; no
piping manifolds.

!

Each STP hasan
MLLD for its own
Piping System

Secondary STP
with no MLLD

To Dispensers

MLLD on
primary STP

NOTE: Alternating STP configurations with piping manifolds use an Automatic Tank Gauging
system to determine which STP to activate according to which tank contains the most fuel.
With this configuration, two STPs within a single piping system may be equipped with two
MLLDs. Depending on which STP is activated; both MLLDs can test the entire piping system
alternately and not interfere with the allowable leak threshold.

If inspectors encounter pressurized piping manifold configurations with two MLLDs, the MLLD
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manufacturer must verify the setup will be adequate to detect a leak.”™ Annual testing of the
MLLDs by simulating line leaks will not confirm an incorrect STP controller setup since testing
is done on each MLLD separately.

11.ELECTRONIC LINE LEAK DETECTORS

Electronic Line Leak Detectors (“ELLDs") are commonly used at UST facilities to meet piping leak
detection requirements for catastrophic (continuous 3.0 gph), monthly monitoring (monthly 0.2
gph), and annual testing (yearly0.1 gph) requirements. See rules .04(1)(a), .04(2)(b) and .04(4).
ELLDs can be used on most (with WPLLD exception noted below) UST systems which utilize
pressurized piping; however, they are more commonly found at high throughput locations or
where UST owners prefer continuous remote monitoring of piping. The significant advantage of
electronic line leak detection is that the system can usually interface with an automatic tank
gauging system of the same manufacturer and send continuously updated piping system
information to an off-site owner or contractor via telemetry. It is now common for tank owners
with ELLDs to receive piping test and alarm information at their office, which makes
recordkeeping, maintenance, and leak investigations more effective.

An ELLD system consists of an electronic pressure transducer or flow meter that is mounted on
the STP discharge assembly where a mechanical leak detector would normally be installed. The
ELLD is connected to either an ATG console or a stand-alone control panel by a signal wire or
through the existing STP relay electrical conduit. The control panel or ATG is programmed to
conduct line leak testing by use of one of the following methods:

a. Pressure decay ELLDs

Use a microprocessor to measure pressure loss over a preset time period. The product piping
is pressurized by the STP, and a check valve in the STP maintains the line pressure. The ELLD
system can cycle the STP on and off one or more times during the test to increase lost test
pressure due to thermal contraction offuel.

b. Constant pressure ELLDs

Measure volume displacement by leaving the STP active during the test period and monitor
the level of liquid lost from the piping during inactivity using an electronic flow meter. As fuel
leaks from the line, the meter measures the rate at which the fuel is replaced in the line. It will
continue to monitor until the leak rate is steady, or until no loss of fuel is detected.

Much like mechanical line leak detectors, ELLDs conduct a catastrophic 3.0 gph leak test between
each fuel dispenser activation. The primary difference is that while mechanical devices are
designed to alert the operator of a problem by restricting flow of product to the dispenser, ELLD
devices are designed and installed to completely shut down the flow of product to the dispenser
or activate an audible/visual alarm.

IMPORTANT:

Be advised that an owner/operator could be considered in violation of Rule .04(4)(a) and

15 Required by Rule 0400-18-01-.04(1)(a)2(i)
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Tennessee Code Annotated 8 68-215-102(a)1 for a facility that is unattended if the ELLD is only
programmed for an audible or visual alarm if it detects leaks of three gallons per hour at ten
pounds per square inch line pressure within one hour. In this case the ELLD should be
programmed to completely shut down flow to the dispenser.

Examples of Electronic Line Leak Detectors

'REL LR

= ey

Veeder Root WPLLD

The Veeder Root Wireless Pressurized Line Leak Detector (“WPLLD") uses a pressure transducer
and check valve located where the LLD would usually be installed. An electrical switch is connected
to the STP capacitor, utilizing existing electrical connections of the STP to communicate with an
automatic tank gauging console. If the device detects a loss of line pressure, the electrical switch
does not allow the capacitor to charge, thereby preventing the STP from pumping product. This
unit can detect leak rates of 0.1, 0.2 and 3.0 gph. The Veeder-Root WPLLD is approved for 3.0
gph testing with some flexible plastic piping. Be sure to verify compatibility as directed by
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the National Work Group of Leak Detection Evaluations (“NWGLDE")'® or the
manufacturer’s installation instructions.”

e o
o, -

Incon TS-LLD (Franklin Fueling

The Incon TS-LLD is a volume displacement ELLD that can be installed as a stand-alone device with
an electronic interface console (above) or connected directly to an Incon automatic tank gauging
system. The TS-LLD is available in two models for rigid and flexible piping (verify model number
for compatibility during inspection). It is compatible for UST systems containing gasoline, diesel,
aviation fuel, and fuel oil (not E85 compatible).

NOTE: Franklin Fueling does not recommend use of the TS-LLD at high volume facilities where
piping throughput exceeds 10 gallons per minute or that have 4 or more dispensers active at one
time.

Incon TS-LS300 and LS500 Autolearn

16 Required by Rule 0400-18-01.04(1)(a)5
17 Required by Rule 0400-18-01.04(1)(a)2(i)
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The Incon Autolearn ELLD systems pictured above consist of a pressure transducer in the line and
a microprocessor in the monitoring console to evaluate the data from the transducer. The
functional element is set above the STP operating pressure so that when the STP is shut off, the
system will be able to detect a leak based on the pressure drop. These ELLD devices record the
piping system’s characteristics during initial start-up testing, thus allowing for variations in system
variables such as piping resiliency and configuration (such as the amount of rigid vs. flexible piping
in a hybrid system) to be observed.

OPW Model 327 Volumetric Line Leak Detector (VLLD)

This volumetric electronic line leak detector interfaces with the OPW Integra Automatic Tank
Gauge console using a line leak interface module installed at the submersible pump relay. The
VLLD can control up to four (4) submersible pump motors installed in a single product line
manifold configuration. It is designed with an internal flow sensor to detect and measure volume
changes in the pressurized product line, and can monitor volume changes in the product piping
when no fuel is being dispensed. If two STP’s are supplying a single product line, a 3.0 GPH
equivalent leak test can be conducted while the STP's are running. The device is compatible with
rigid or flexible piping combinations with a maximum capacity of 535.7 gallons
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Electronics Housing
(comnects to ATG) >

Pressure Tranzducer

Red Jacket Linemaster Pressure Transducer ELLD

The Red Jacket Linemaster Electronic Line Leak Detector is used with Red Jacket PPM 4000 or RLM
9000 Automatic Tank Gauging Systems. In addition to STP shutdown features, and a leak report
generated by the ATG, a series of LED lights are visible through a sight glass on the electrical
housing to alert the operator or technician if leaks are detected or tests are being conducted.

The interface console for the LS-300 can be installed on the dispenser or inside the facility. The
pressure transducer is connected at the STP or below the shear valve. Although the Campo Miller
device has been discontinued, the technology is now incorporated in the device manufactured by
Franklin Fueling as the Incon TS-LS300 Autolearn (see photo on previous page). Where the Campo
Miller device is installed, it must be visually checked on a weekly basis by the operator and a full
function test must be conducted every 30 days according to manufacturer's instructions and third-
party certification. The minimum leak threshold of this device is 2.36 gph, and therefore is only
suitable for 3.0 gph catastrophic leak detection. Since this device only has audible and visual

18 Required by Rule 0400-18-.01-.04(2)(a)2 and .04(1)(a)5

29




alarms, it may not be used at unmanned facilities under rule .04(4)(a). Annual line tightness
testing, interstitial monitoring, or SIR must also be conducted to meet the requirements of
monthly release detection, see rules .04(1)(a), .04(2)(b)1., and .04(4).

12.COMMON PROBLEMS ASSOCIATED WITH ELECTRONIC LINE LEAK DETECTION

a. Improper Installation/ Programming

STOEOIER T.TUD T DLL Soes
PRy LINE LeWs SEIld

()

Veeder Root ELLD Setup Information to be verified:

e Piping Type- determines piping resiliency, ELLD test results invalid if information is
incorrect.

e Line length- if line length is set too long: the test result can be incorrect. Must be
accurate to within 30% of actual line length.

e Shutdown Rate- adjustable setting to 0.1, 0.2, 3.0 gph or NONE. No catastrophic line leak
detection if NONE is selected.

e ELLD Piping Label- required to verify ELLD location and testresult.

e 3.0 gph Passing Test Result- required for 3.0 gph catastrophic leak detection.
e 0.2 gph Passing Test- optional to meet monthly monitoring option.

e 0.1 gph Passing Test- optional to meet annual line tightness testoption.

If ELLDs are used for monthly (0.2 gph) or annual (0.1 gph) leak detection requirements, they
must be programmed by the installer or a certified technician to ensure tests are conducted
properly. Factors such as piping type, resiliency and length must be set to prevent frequent
false alarms and verify the ability to detect a leak, see rules .02(1)(c), .03(1)(e), and .04(1)(a) and
(b). Inspectors should require a “Pressure Line Leak Setup” report every six years generated
from the tank monitor or other interface console to verify these parameters are set up
properly. If programmed piping length is set at 30% (or greater than fifty (50) feet) of actual
piping length, the ELLD catastrophic leak rate will likely exceed 4.0 gph, and the device will not
detect a leakproperly.
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Also, certain variable speed submersible pumps such as the FE Petro Model IST-VFC must have
adjustable pump startup and pressure settings properly set to obtain valid leak test results.
Veeder Root PLLD leak detection systems may generate an invalid passing line leak test result
if these settings are not configured properly. Refer to Veeder Root PLLD Installation Guide
(576013-902) for more information when FE Petro variable speed submersible pumps are
installed.

. Submersible Pump Component Failure

A field study was conducted on electronic line leak detector field performance by Ken Wilcox
Associates in 2007. This study revealed that when FE Petro submersible pumps are equipped
with Veeder Root PLLD electronic line leak detectors, the PLLD was able to detect a simulated
3.0 gph leak in only 58% of tests conducted. FE Petro STPs manufactured prior to 2008 were
equipped with a siphon jet assembly that can fail, causing the PLLD to miss leaks. Veeder Root
has issued a maintenance bulletin (Current version of Manual 577013-344, PLLD & WPLLD
Troubleshooting Guide
https://www.veeder.com/us/sites/veeder.com.us/files/2020-09/577013-344%20-
%20PLLD%C2%A0%26%C2%A0WPLLD%C2%A0Troubleshooting%20Guide.PDF

to address the problem and FE Petro has redesigned the siphon jet assembly in STPs
manufactured after 2008. These types of problems emphasize that even if ELLDs do not
experience technical issues which affect their test results, other UST system components may
fail which can invalidate test results. Therefore, annual testing of these devices is even more
important.

Routine Service and Calibration

Some ELLD manufacturers claim their products are “self-diagnostic” and do not require
routine functionality checks. However, all third-party approved ELLDs listed on the NWGLDE
website require annual service checks and calibration. All ELLDs shall be tested on an annual
basis in accordance with the Division’s Precision Line Tightness and Leak Detector Test Report
form CN-1341 (see Appendix B and rule .04(1)(d).

. STP Positive Shutdown

Unlike mechanical leak detectors which “restrict flow” when a 3.0 gph leak is detected, some
ELLD configurations can be programmed to only alert the operator with a visual/audible alarm
on the interface console. If these alarm warnings are acknowledged and then ignored, a leak
may go undetected for a long period of time. All ELLD systems manufactured today are
capable of positive shutdown of the STP. Some older models such as the Campo/Miller LS-300
do not provide this function. The ELLD should be programmed to provide positive STP
shutdown or a continuous audible alarm to alert the operator of a problem except at
unmanned facilities when positive shutdown is required in accordance with .04(1)(d). This
function may be verified in the device's Line Leak Setup Report or by a certified technician.
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e. Piping Type Compatibility

The Veeder Root WPLLD
“wireless” pressurized electronic
line leak detector pictured above
is not compatible with most
flexible plastic piping
configurations because they do
not account for piping deflection
and expansion under operating
pressure. This type of ELLD is
identified by the aluminum
conduit on top of the unit that
connects to the STP discharge
assembly to transmit data to the
ATG.

WPLLD is approved for 3.0 gph testing with some flexible plastic piping. Be sure to verify
compatibility as directed by the NWGLDE or the manufacturer's installation
instructions.

f. Recordkeeping

Certain ELLD systems such as the Incon TS-LLD which are not interfaced with an ATG console
will not generate a written test report or line leak test. Instead, they use an interface console
that alerts the operator with a series of codes flashed on an electronic display. To comply with
recordkeeping requirements for leak detection, owner/operators utilizing this type of ELLD
equipment should maintain a written log to verify the device is monitored monthly. See rules
.03(2)(b)11 and .04(5).

Results of annual leak detector testing shall be maintained for three (3) years beginning
October 13, 2021 in accordance with rule .04(1)(a)3. and .04(5)(b)2. All new UST systems
must be tested at installation. See rule .02(3)(c)3.(ii).

g. Testing of Mechanical & Electronic Line Leak Detectors

All manufacturers of mechanical and electronic line leak detectors require their products be
tested upon installation and at least annually thereafter.?° The Division has determined that
“functional” or qualitative testing does not ensure that line leak detectors can adequately
detect a release because to define an automatic line leak detector as simply “functional” does
not necessarily mean the device can meet the 3.0 gph at 10 psi standard required by rule
.04(4)(a). For example, if a MLLD has degraded over time to the point that it can only detect a
5.0 gph leak at 10 psi, it would not meet the requirements of rule .04(4)(a).

20 Required by Rule 0400-18-.01-.04(1)(a)3 and .04(1)(a)5
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The Division has developed form CN-1341 Precision Line Tightness and Leak Detector Test
Report (see Appendix A) for submitting line leak detector test results in accordance with rule
.04(4)(a) to help tank owners and service providers to comply with rules .04(5)(b) and .04(5)(c).
The data required on this form is important to determine if each 3" party approved testing
procedure is being followed properly.

13.REQUIREMENTS FOR LINE TIGHTNESS TESTING

If line tightness testing is selected, rule .04(2)(b)1.(ii) requires that it must be conducted annually
by a tester certified by the method manufacturer. If the manufacturer requires the tester to be
certified, then the tester must maintain current certification for the results to be acceptable under
rules

.04(1)(a)2. and .04(5). A line tightness test must be able to detect a leak as small as 0.1 gallon per
hour at one and one-half times normal operating pressure as required by rule .04(4)(b). There are
currently several third party approved line tightness testing methods which can be used to satisfy
the annual 0.1 gph testing requirements. The primary types of line tightness testing methodsare:

a. Constant Pressure Volumetric Line Tightness Testing

Tanknology TLD-1 Line
Tester

Petro-Tite Line Tester Acurite Line Tester

This method of line tightness testing involves the additional pressurization of product piping
using a hand operated hydraulic pump, or inert gas such as nitrogen, to introduce additional
pressure. Over a pre-determined period of time, the tester monitors the change in pressure
in the product line using a pressure gauge. The Petro-Tite line tightness test method uses
constant pressure adjustments by adding additional fuel to the line. This method requires the
tester to compensate for product line expansion, resiliency of flexible plastic piping, or flex
connectors and compensate for these factors in the test as “allowable bleedback”. Bleedback
may be determined at the end of the test when piping pressure is reduced to zero. The amount
of product collected in the volumetric cylinder at zero operating pressure is compared to the
pre-determined amount of allowable bleedback. If the amount of product recovered is more
than the allowable bleedback, the test is invalid. A one-hour pre-test at test pressure is
required when flexible piping, flex connectors or piping diameters greater than 3 inches are
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encountered to account for piping expansion. The Petro-Tite Line Tester, Acurite Line Tester,
and Tanknology TLD-1 Line Tester are examples of this type of device.

Electronic Pressure Transducer Line Tightness Testing

The difference between this type of line tightness testing and volumetric methods is that the
pressure decay method uses a field installed electronic pressure transducer to monitor a
series of pressure changes over a pre-determined time period. The method uses a pressure
gauge to monitor the change in pressure. The MassTech ML3P line tightness testing method
is an example of this type of device. Electronic line leak detectors which are permanently
installed in a pressurized piping system also utilize pressure transducers and can be utilized
to meet line tightness testing requirements. Although regulations require line tightness
testing be conducted at 1.5 times operating pressure, ELLDs utilize mathematical algorithms
to simulate increased testing pressures and satisfy third party testing requirements for
monthly monitoring and line tightness testing in rules .04(1), .04(2)(b)1.(ii) and .04(4).

External Line Tightness Testing

Currently the PraxAir (former Tracer Research) Tracer Tight method is the only external
method which is NWGLDE third party approved to meet 0.1 gph at 1.5 times operating
pressure requirements for tank and line tightness testing in rule .04(4)(b). This method
involves installation of sampling probes in the vicinity of the tank and/or piping trench. The
soil probes can be installed permanently and re-used on an annual basis. A proprietary tracer
chemical is introduced directly into the UST system. The tracer mixes with petroleum product
in the tank and does not require the UST system to be shut down. The tracer chemical will
escape into the surrounding soil if a leak exists. Air/vapor samples are collected from the
sample probes and analyzed for the presence of the tracer at concentrations as low as 10
parts per trillion. The length of test time is variable depending on tank size, product volume in
tank, and frequency of product delivery according to manufacturer’s instructions.

Factors such as soil permeability and the presence of bedrock or ground water in the vicinity
of the piping trench may affect the test procedure.

14.COMMON PROBLEMS ASSOCIATED WITH LINE TIGHTNESS TESTING

a.

Vapor Pockets and Vapor Expansion in Piping

Vapor pockets frequently occur when piping systems have been serviced, leak detectors are
replaced, or when piping systems are not used frequently, such as premium gasoline or
seasonal kerosene. Vapor pockets are also common in new installations before large amounts
of fuel have flushed out all vapor pockets. If one or more dispensers have been removed and
the product piping was not properly isolated or removed, vapors will collect in these “dead
end” piping terminations and make line tightness testing difficult. Pressurized liquid will force
the vapors to contract and possibly give false indication of leaks. Line testers should purge
vapor pockets before completing line tests if the tester suspects they are present. Volume
reading variations of 0.3 gallons or greater between test periods may indicate the presence of
vapor pockets in the piping system.

Piping Deflection

34



When flexible plastic piping or steel flex connectors are installed in a piping system, volumetric
and pressure decay line tightness testing methods must account for the ability of the piping
system to expand under additional testing pressure.?’ Flexible piping systems all have
different rates at which they will expand. The amount of expansion of piping relative to the
increase of liquid volume within the piping under a known pressure is known as resiliency.
Testers must be able to compensate for the ability of flex piping and flex connectors to
expand, which in turn causes volumetric loss and possible false leak test results. 2! Allowable
bleedback is a standard which third party testers can use to determine whether the amount
of allowable expansion has occurred.

Line tightness testers can calculate allowable bleedback by knowing the specific resiliency of
the piping, length of piping, and number of flex connectors installed in each piping system.
Once the test is complete, the pressure is removed from the piping system and the exact
amount of product in the line is measured in a volumetric burette. A one-hour pre-test at or
above test pressure can also be conducted to eliminate the effects of pipe deflection in test
results. Electronic devices such as Veeder-Root's PLLD use adjustable settings programmed at
installation to compensate for piping type, length, and expansion during line tests.

c. Thermal Contraction

When petroleum product in a piping system cools, it will tend to contract. This contraction
reduces the overall volume of product in the line, even though no product has been released
into the environment. A third-party line tester may incorrectly interpret this reduction in
volume as a loss of product. Thermal contraction most often occurs in areas where there is a
significant change in daytime and nighttime temperatures. In some cases, thermal contraction
may occur when a delivery of warm product is placed into the UST system and begins to cool.

d. Thermal Expansion

When petroleum product warms in a shallow piping trench or in geographic areas with
significant daily temperature changes, the increase in liquid temperature will cause the
product volume to expand. This condition may offset the loss of product due to leakage. A
line testing device may not be able to detect a product loss if thermal expansion occurs. In
some instances, thermal expansion may occur when a delivery of cold product is placed in
the tank and begins to warm in shallow piping trenches to the surrounding ground
temperature. Most tightness testing methods require a time period sufficient for the
product temperature to stabilize with the ground temperature before testing begins.

15.RECORDKEEPING REQUIREMENTS FOR PRESSURIZED PIPING

All records must be kept at the UST site and be immediately available for inspection by the
Division, or at a readily available alternative site, and be provided for inspection to the Division
upon request. See rule .03(2)(c)1.(i) and (ii).

a. Piping Installation, Maintenance, and Repair

All records documenting the replacement of piping must be maintained for the operational

21 Required by Rule 0400-18-01-.04(1)(d)
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life of the UST system. See rule .02(6)(f). Records of UST system piping repairs must also be
maintained for the operational life of the system. See rule .02(7Xh. Records of all calibration,
maintenance, and repair of release detection equipment that is permanently located on-site,
must be maintained for at least one year after the servicing work is completed. See rules
.04(5)(c) and.03(2)(b)11. Any schedules of required calibration and maintenance provided by
the release detection equipment manufacturer must be retained for five (5) years from the
date of installation.

b. PIPING LEAK DETECTION RECORDS

1.

Annual Line Tightness Testing

Results of the most recent line tightness testing must be maintained as required by
rules.03(2)(b)11.and .04(5)(b). Results of testing shall be recorded on the Division’s
Precision Line Tightness and Leak Detector Test Report form CN-1341 and maintained for
at least one year. See rules .03(2)(b)11, .04(4)(a) and (b) and .04(5)(b).

Mechanical Line Leak detectors

Must be tested annually as required by rule .04(4)(a), and results maintained for at least
three years to comply with mechanical release detection device operability testing as
required by rule.04(5)(b)2. and .03(2)(b)11. The results shall be recorded on the Division’s
Precision Line Tightness and Leak Detector Test Report form CN-1341 as required by rule
.04(5). At a minimum, the results:

e must list each component tested;

e indicate whether each component tested meets criteria in rule .04(1)(a)3.;
e indicate whether action needs to be taken; and

e describe any action taken to correct an issue

Electronic Line Leak Detectors

Must be tested annually as required by rule .04(4)(a) and results maintained for at least
three years to comply with electronic release detection device operability testing as
required by rule .04(5)(b)2. And .03(2)(b)11. The results shall be recorded on the Division’s
Precision Line Tightness and Leak Detector Test Report form CN-1341. ELLD setup must
be verified every six years during UST Operations Inspections by providing a copy of the
Pressure Line Leak Setup Report at the time of the inspection as required by rules
.04(1)(a)2. and .03(2)(b)11. This setup is required to verify site specific settings such as
piping type, piping length and compatibility.
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Examples of Pressure Line Leak Setup and Line Leak History Reports from the
Veeder Root TLS-350 (PLLD)

| L A S B T e
PREZSURE LIME LEAK SETUR HMH OO, YYYY HH:MM XM
Q1: FREZSURE LINE LEAK TEET

HISTCRY
TYP: ENVIRDFLEX FP1S01
LIHNE LENGTH: 200 FEET @l: UNLEADED REZ LINE
0.20 GPH TEET: EHABLED
0.10 GPH TEET: EHABLED LAST 2.0 GAL/HR PASE:
SHUTDCWM RATE: 2.0 GPH HMH [OD YYYY HH:HM XM
LCW PRESSURE SHUTOFF: NO
LOW PRESSURE: 0 PEI FIRSET .20 GAL/HR PASS
EACH MCHTH:
T1: HMHM DD YYYY HH:HM XM
DISFENSE MCIE: HMH DD YYYY HH:HM XM
STANDARD HMH DD YYYY HH:HM XM
SENZ0R: NON-VENTED HMH DD YYYY HH:HM XM

PREZSURE OFFSET: 0.0 PEI
FIRSET 0.10 GAL/HR PASS
EACH MCHTH:

HMH [OD YYYY HH:HM XM
HMH DD ¥YYYY HH:HM XM
HMH [OD YYYY HH:HM XM
HMH DD ¥YYYY HH:HM XM

i B B B BB B

Ry A Y
shagtomisna. gt

16. TRANSFER OF RECORDS UPON CHANGE OF OWNERSHIP

Upon transfer of ownership, including, but not limited to, sale of the UST systems, originals and/or
copies of all documents required to satisfy the reporting and recordkeeping requirements shall
be transferred to the new owner of the USTs. See rule .03(2)(d).

17.REPORTING

The following constitute a suspected or confirmed release and shall be reported within 72
hours:

e Results of any failed line tightness tests. See rules .04(1)(b) and .05(1)(a)3.

e Results of any failed test results from an electronic line leak detector. See rules .04(1)(b) and
.05(1)(a)3.

e Anyunusual operating conditions observed such as erratic behavior of the dispenser (e.g.,
slow dispensing or tripped leak detector), a sudden loss of product, or an unexplained
presence of water in the tank, or if results from the release detection indicate a suspected
release. However, the owner/operator is not required to report if the system equipment is
found to be defective, but not leaking, and is immediately repaired recalibrated, or replaced
and further monitoring does not confirm the initial result. See rules .04(1)(b). and .05(1)(a)2.

Owners and/or operators must take immediate action to prevent any further release of the
petroleum into the environment, and take immediate action to identify and mitigate fire,
explosion, and vapor hazards. Owners and/or operators must repair or replace the tank and/or
piping, and begin corrective action, if the test results for the system, tank, or delivery piping
indicate that a leak exists as required by rule .06(3).
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APPENDICES

Appendix A

Precision Line Tightness and Leak Detector Test Report (Modifications are made to these
forms periodically. Please check the Division’s
website for the most current version of the State’s official form)

Appendix B

Line Leak Detector Test Instructions (Mechanical and Electronic)

Appendix C

Examples of Electronic Line Leak Detector Test Reports
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
Division of Underground Storage Tanks
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 12th Floor
Nashville, Tennessee 37243

PRECISION LINE TIGHTNESS AND LEAK DETECTOR TEST REPORT

All applicable sections of this report must be legibly completed in their entirety, documenting all results of the tightness testing and
automatic line leak detector (LLD) tests. Qualitative or “Functional” testing of Automatic LLD's is not acceptable.

» Complete section | through IV for all test being conducted.
» Complete section V when testing Mechanical LLD's.
» Complete section VI when testing Electronic LLD's.
» Complete application sections for line tightness tests which corresponds to the type of testing equipment used.
» The owner/operator of the underground storage tank (UST) system is to maintain these results for a period of 3 years.
I. UST FACILITY Il. UST OWNER
UST Facility ID #: Name/Company:
Facility Name: Address:
Address: City, State, ZIP:
City / County: Phone:
lll. LINE TIGHNTESS/LLD TESTER
Tester's Name: Company:
Address: Phone:
City, State,: LLD Testing Device:
Date of Test: Tester Certification Number:

Tester Certification Date:

Device Calibration Date (if required):

IV. PIPING AND UST SYSTEM INFORMATION

VVVYVY

Each line # below should correspond with the most recent Notification for Underground Storage Tanks (CN-1260).
All piping repairs and/or replacements must be submitted and authorized by the division in advance.

Contact the Division of UST for approval if piping repairs and/or dispenser replacements are to be conducted.

An additional copy of this report is to be completed if more than five (5) product lines are in use at the facility.
Indicate (N/A) in non-applicable sections below if line tightness testing is being conducted on suction systems.

Reason for Test: [[] Annual/  |[_] New Installation/

[] Repair/

[ ] Release Investigation/ |[ ]  Other

Line #:

Type of Product: Gas, Diesel, Kerosene, Other

Piping Material (ST, FRP, Flex Plastic):

Piping Manufacturer:

Pipe Diameter (inches):

Length of Pipe (ft):

LLD Manufacturer:

LLD Model:

LLD Serial #:

LLD Compatible with product/piping type? (Y/N)

STP cycles on/off properly? (Y/N)

CN 1341 (Rev. 07-20)

RDA 2304



Facility ID #:

V. MECHANICAL LINE LEAK DETECTOR (MLLD) TEST DATA

>
>

>
>

The test must be conduced with the LLD installed in the UST system during the test as during normal operation.

The test requires the simulation of a leak in the UST system piping equivalent to 3 gallons per hour (gph) at 10 pounds per square

inch (psi), which is equivalent to 189ml/min.
The test must be conducted at the dispenser located at the furthest point above or away from the LLD.
Each product line above shall correspond with the tank number assigned on the most recent UST Notification Form.

Line #/ Product

Full Pump Pressure: (psi)

Holding Pressure: (psi)

Metering Pressure: (psi)

Bleedback: (gallons)

Opening Time: (sec)

Leak Rate Test: (gph)

LLD remains in Slow Flow
over 30 Seconds ? (Y/N)

VI. ELECTRONIC LINE LEAK DETECTOR (ELLD) TEST DATA

VVYVY V V

If required by the ELLD manufacturer, this test shall only be conducted by a certified technician.

The ELLD must shut off flow or have an audible or visual alarm and must detect a leak equivalent of 3.0 gph at 10 psi.

The technician or tester must verify programmable pump and ELLD settings such as piping type and length.
Each LLD must be tested for a minimum of 15 minutes.
Attach copies of line leak setup from the monitoring console to this report if applicable.

ELLD Setup Correct? (Y/N)

Simulated Leak Equivalent
to 3.0 gph @ 10 psi? (Y/N)

Simulated leak initiated an
audible or visual alarm? (Y/

Simulated leak initiated
STP shutdown? (Y/N)

Number of dispensing cycle
before STP shutdown:

VII. LLD TEST RESULTS

PASS/FAIL

Newly installed LLD? (Y/N)
If Yes, re-test

VIIl. NOTES
» List any on-site conditions discovered with prevented LLD test completion.
» List unusual operating conditions found during the test such as, but not limited to, thermal contraction or air pockets.
» List any repairs recommended or conducted prior, during, or after test completion which must addressed or reported.
» If an LLD fails the test, if must be replaced immediately before placing the piping back in service.
» Afailing test result must be given if any portion of product piping is not monitored by the LLD.
> Indicate if there is any portion of the piping system which is not monitored by the LLD.
Tester's Signature Date:

CN 1341 (Rev. 07-20)
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IX. PETRO TITE® LINE TIGHTNESS TEST FORM

» Complete one (1) test page for each product line at the facility. Sections I-IV of this form must also be completed in order for test results to be valid.
> Test should be conducted at 60 psi on flexible piping and 150% operating pressure on rigid piping. Conduct pre-test for 3" or larger fiberglass, flex connectors, and flexible piping.

> The testing period shall be a minimum of 30 minutes (two 15 minute readings) if the detected leak does not exceed 0.005 gph, or minimum of 1 hour (four 15 minute readings) when
the detected leak is more than 0.005 gph for the first 30 minutes.

Facility ID #: Facility Name: Name of Tester: Cert. #/ Exp. Date:
Product Type: STP Make/Model STP Operating Pressure (psi): # of Flex Connectors Installed:
Line #/Test Location: Isolation Mechanism: Type of Cover (Asphalt, Concrete, etc): Depth of Line (in.) / Air T:
Time L Pressure (psi) Volume (gallons) Comments/Actions
(Military) Event Description Before  After Before After Net Change| (List leaks observed even if repairs are made and retest passes)
Pretest (If required)

Pretest bleedback (if required)

Begin Line Test

Post-test bleedback

Supply an additional page if more event rows are needed. Notate as needed in the Comments/Actions section.

X. LINE TIGHNESS TEST RESULTS

NOTES: Specify reason for fail or incomplete test results. Show all bleedback calculations if bleedback
Allowable Total Bleedback is >0.05 gph. Test passes if net change is < - 0.05 gph or < - 0.005 gph for the first 30 minutes.
Bleedback (gal) During Test (gal)
Net Volume Change
Per Hour (gal) PASS/FAIL

Tester's Signature Test Date:

CN 1341 (Rev. 07-20) RDA 2304



XI. ACURITE LINE TIGHTNESS TEST FORM

> Test must be conducted for a minimum of one hour at 1.5 times maximum operating pressure, unless otherwise stated in the certification of the testing method.

» Pressure and volume readings must be taken at consistent time intervals for a minimum of 30 minutes, or until consistent product loss is achieved. Any volume loss greater than or
equal to 0.01 gph will require additional diagnostic inspection and testing.

» Sections I-1V of this form must also be completed in order for test results to be valid.

» Pass or Fail criteria is stated in the third party certification.

UST Facility ID #: Test Number:
Facility Name: Company Name:
Address: Certification #/ Certification Expiration Date:
City, State: Type of Cover (Asphalt, Concrete, etc.):
Ambient Air Temperature: Approximate Burial Depth of Line (in):
Line #:
Product Type:

STP Manufacturer and Model:

STP Operating Pressure:

Test Location (Dispenser):

Isolation Mechanism:

Test Pressure (psi):

Initial Cylinder Level:

Final Cylinder Level:

Leak Volume:

Time Started:

Time Completed: (30 Minute
Minimum)

XIll. ACURITE LINE TIGHTNESS TEST RESULTS

PASS/FAIL
test passes if net change is less than <
- 0.01 gph

NOTES: Specify reason for fail or incomplete test results.

Tester's Signature Test Date:

CN 1341 (Rev. 07-20) RDA 2304



Xlll. ESTABROOK EZY CHEK LINE TIGHTNESS TEST FORM

> Test must be conducted for a minimum of one hour at 1.5 times maximum operating pressure, unless otherwise stated in the certification of the testing method.

» Pressure and volume readings must be taken at consistent time intervals for a minimum of 30 minutes, or until consistent product loss is achieved. Any volume loss greater than or
equal to 0.05 gph will require additional diagnostic inspection and testing.

» __Sections I-1V of this form must also be completed in order for test results to be valid.

Facility ID Number:

Name of Tester: |

Facility Name:

——

Facility Address:

Certification Number:

Certification Expiration Date:

XIV. LINE TEST DATA AND RESULTS

Line #/ Product Type:

Test Location:

Line #/ Product Type:

Test Location:

Applied Pressure:

STP Model / Operating psi

Applied Pressure:

STP Model / Operating psi

TIME DATA +/- GPL RES GPH TIME DATA +/- GPL RES GPH
| Il Il Il Il Il ||l Il Il Il Il Il |
| 1l Il 1l 1l Il Il Il 1l Il Il 1l |
| 1l Il 1l 1l Il Il Il 1l Il Il 1l |
| 1l Il 1l 1l Il Il Il 1l Il Il 1l |
| [l Il [l 1l Il Il Il [l Il Il 1l |
FINAL RESULT (PASS/ FAIL) FINAL RESULT (PASS/ FAIL)
Line # / Product Type: Test Location: Line # / Product Type: Test Location:
Applied Pressure: STP Model / Operating psi Applied Pressure: STP Model / Operating psi
TIME DATA +/- GPL RES GPH TIME DATA +/- GPL RES GPH
| Il Il Il Il Il 1. Il Il Il Il Il |
| 1l Il 1l 1l Il Il Il 1l Il Il 1l |
| 1l Il 1l 1l Il Il Il 1l Il Il 1l |
| 1l Il 1l 1l Il Il Il 1l Il Il 1l |
| [l Il [l 1l Il Il Il [l Il Il 1l |
FINAL RESULT (PASS/ FAIL) FINAL RESULT (PASS/ FAIL)
NOTES: Specify reason for fail or incomplete test results.
Tester's Signature Test Date:
CN 1341 (Rev. 07-20) RDA 2304




XIV. TANKNOLOGY TLD 1 LINE TIGHTNESS TEST FORM

> Test must be conducted for a minimum of 30 minutes at 150% operating pressure.

» Pressure and volume readings must be taken at consistent time intervals for a minimum of 30 minutes, or until consistent product loss is achieved. Any volume loss greater than or
equal to 0.05 gph will require additional diagnostic inspection and testing.

» Sections I-1V of this form must also be completed in order for test results to be valid.

» Mechanical line leak detector must be removed or manually isolated from pipeline for duration of test, or check valve in pump must be manually closed if testing is to be conducted
with mechanical line leak detector in place.

UST Facility ID #: Work Order Number:
Site Name: Company Name:
Address: Certification #/ Certification Expiration Date:
City, State: Type of Cover (Asphalt, Concrete, etc.):
Ambient Air Temperature: Approximate Burial Depth of Line (in):

Line #/ Product:

Piping Material:

Test Location: (Dispenser)

Diameter: (in)

Length: (ft)

Test psi:

Bleedback cc:

Test Time: (mn)

Start Time:
End Time:

Final gph:

Pump Type:

Pump Make:

XVI. TLD LINE TIGHTNESS TEST RESULTS

PASS/FAIL

NOTES: Specify reason for fail or incomplete test results.

Tester's Signature Test Date:

CN 1341 (Rev. 07-20) RDA 2304



XVII. LEIGHTON O'BRIEN PM2 LINE TIGHTNESS TEST FORM (Quantitave Wet and Qualitative Dry)

> Test must be conducted at a minimum 1.5 times maximum operating pressure or 45 psi.
» Quantitative wet test requires a minimum of 27.5 minutes waiting time between dispensing and testing.
» Sections I-1V of this form must also be completed in order for test results to be valid.
> A pipeline system should not be declared tight if the test result indicates a loss that equals or exceeds threshold of 0.05 gph as determined by Leighton O'Brien's analysis center.
UST Facility ID #: Test Number:
Facility Name: Company Name:
Address: Certification #/ Certification Expiration Date:
City, State: Date of last system calibration (required annually):

Line #/ Product:

STP Manufacturer and Model:

STP Operating Pressure:

Test Location: (Dispenser)

Isolation Mechanism:

Static Test Length:

Test Pressure:

Start Cylinder Level:

Time Started:

Final Cylinder Level:

Time Completed: (wet test requires
17 minutes 25 seconds)

Calculated GPH Leak rate:

XVIIL. LINE TIGHTNESS TEST RESULTS

PASS/FAIL
LR < or = to 0.05 gph: fail
(Quantitative wet test only)

NOTES: Specify reason for fail or incomplete test results.

Tester's Signature Test Date:

CN 1341 (Rev. 07-20) RDA 2304



APPENDIX B

Procedure for Testing Automatic Line Leak Detectors
Mechanical Automatic Line Leak Detectors

If required by the leak detector manufacturer, testing shall be conducted
only by an authorized service technician.

Test Set-up

1.

10.

11.

Shut off power to the pump and perform lockout/tag out procedures on the circuitbreakers.

Bleed line pressure to zero by activating the dispenser and opening the nozzle - allowing fuel to drain into an
approved container. After all line pressure has been bled-off, hang up the nozzle and close the shear valve.

Connect the test apparatus to the shear valve test port at the highest dispenser. If there is no elevation
change, connect the test apparatus at the furthest dispenser. Note: If the piping has master/satellite

dispensers, the test apparatus must be connected to the furthest satellite dispenser.

Re-establish power to the pump. Open the shear valve and pressurize the line by activating the pump. Confirm
that there are no leaks in the test apparatus or the connection to the shear valve test port.

Dispense product from the dispenser nozzle to remove all air from theline.

Determine Operational Parameters of the Mechanical Line Leak Detector

Close the dispenser nozzle and allow the line to fully pressurize. Record this as the full pumppressure.

Shut off the pump, close the shear valve and allow line pressure to decay until it stabilizes. Record this as the
holding pressure. Note: If the line pressure does not stabilize, this may indicate that the check valve/functional
element are defective or the packer o-ring in the pump head isleaking.

Bleed line pressure to zero by opening the test apparatus leak orifice and allowing fluid to drain into a
graduated cylinder. The volume of fluid recovered is the resiliency and should be recorded in milliliters (ml).

After waiting for 2-5 minutes, fully close the test apparatus leak orifice, turn pump back on and observe
pressure gauge. Pressure should rise quickly and pause for approximately 2-5 seconds before building to full
pump pressure. Note: If the line pressure goes to full pump pressure without pausing, this indicates that the
leak detector did not “trip” (move to the leak search position). If the leak detector did not move to the leak
search position - repeat Step 8.

Observe the line pressure when it pauses and record this as the metering pressure.

Measure with a stopwatch the length of time it takes from pausing at the metering pressure until full pump
pressure is achieved. Record this as the opening time. Note: If the opening time is greater than 2-5 seconds,
this may indicate that there is air trapped in the line, the piping has high resiliency or a leak smaller than the
leak detector is capable of detecting may exist in the piping. WARNING: You must pay very close attention to
the pressure gauge while measuring the opening time as this happens rather quickly.
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Calibrate Test Apparatus Leak Orifice

Without the use of a pressure regulator:

12.

13.

Referencing the full pump pressure recorded in Step 6, determine from Table 1 the volume of fluid that must
be discharged in 60 seconds at full pump pressure to simulate a leak equivalent to 3 gph @ 10psi.

Turn the pump on and confirm that full pump pressure is indicated. Slowly open the test apparatus leak
orifice and adjust until the flow rate determined in Step 12 has been achieved. Note: To do this, direct the
fluid flow into a graduated cylinder while timing for 60 seconds. Continue to adjust the size of the test
apparatus leak orifice until the desired flow rate is achieved. To expedite calibration, you may find it useful
to initially make coarse adjustments by measuring the volume of fluid that corresponds to the 15 second
time interval indicated in Table 1. However, the final calibration of the test apparatus leak orifice must be
conducted by measuring the appropriate volume of fluid over the full 60 second timeframe.

With the use of a pressure regulator:

12.

13.

14.

15.

16.

17.

18.

Turn the pump on and confirm that full pump pressure is indicated. Slowly open the test apparatus leak
orifice and direct the fuel flow into an approved container.

Adjust the line pressure to 10 psi with the pressure regulator. Direct the fluid flow into a graduated cylinder
and time for 60 seconds. Adjust the size of the test apparatus leak orifice until the desired flow rate of 189
ml/min is achieved while maintaining a line pressure of 10 psi. Note: It may be necessary to readjust the
pressure regulator and/or the test apparatus leak orifice several times in order to correctly set the leak rate
at 189 ml/minute at a line pressure of 10 psi. To expedite calibration, you may find it useful to initially make
coarse adjustments by measuring the volume of fluid that corresponds to 15 seconds (1/4 of 189 ml = 47
ml). However, the final calibration of the test apparatus leak orifice must be conducted by measuring 189 ml
of fluid over the full 60 second time frame.

Determine if the Leak Detector Sees a Leak Equivalent to 3 gph @ 10 psi

Turn the pump off and allow the line pressure to bleed-off completely (0 psi) through the test apparatus leak
orifice. This should cause the leak detector to “trip” (move into the leak sensing position). Note: Do not change
the size of the test apparatus leak orifice after it has been properly calibrated in Step 13.

Turn the pump on and allow the simulated leak to occur through the calibrated test apparatus leak orifice.
Note: If using a pressure regulator in the test apparatus, the pressure regulator must be completely bypassed
or fully opened while conducting Steps 15 and 16.

Observe that the line pressure rises to the metering pressure (determined in step 10) and remains there
indefinitely with the pump running and the simulated leak occurring through the calibrated test apparatus
leak orifice. Note: The test must be conducted for a minimum of 60 seconds. If the line pressure rises to the
full pump pressure at anytime during the test, this indicates that the leak detector has fully opened and fails
the test.

Confirm that the leak detector is operating correctly by recording the line pressure observed in Step 16 as
the leak test pressure. The leak test pressure should be equivalent to the metering pressure.

Measure the volume of fluid discharged from the test apparatus leak orifice while the leak detector is being
tested in Step 16 by directing the flow into the graduated cylinder while timing for 60 seconds. Record this
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as the leak test volume. Note: The leak test volume should be equal to the volume of fluid that corresponds
to the line pressure in Table 1.

19. Refer to Table 2 to determine the leak rate (expressed as gallons per hour) that corresponds to the leak
volume observed in Step 18. Record this as the test leakrate.

Restore the System to Operational Condition

20. Cut the pump power off, allow line pressure to bleed-off to zero and close the shear valve. Perform
lockout/tag out procedure on the circuit breakers.

21. Remove the test apparatus from the shear valve body and properly reinstall the plug into the shear valve
test port.

22. Re-establish power to the pump and confirm that there are no leaks in the system.

23. Dispense product into an approved container to remove any air from the line and confirm that the leak
detector is operating properly by observing that full product flow isachieved.

Pass/Fail Criteria

Pass - The line pressure does not increase above the metering pressure for the duration of the test with the
simulated leak occurring.

Fail - The line pressure increases to full pump pressure while the simulated leak is occurring OR the leak detector
does not reset (trip) when the line pressure is bled off to zero.

Note: If the leak detector initially fails the test, repeat the test procedure before declaring the test result as “fail".
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Electronic Automatic Line Leak Detectors

Determine Operational Parameters of the Electronic Line Leak Detector

From the control panel, verify that the system set-up parameters are correct (e.g. pipe diameter, pipe
length, pipe material of construction, etc.).

If any of the set-up parameters are not correct, make any changes that may be necessary to bring the
system settings to within specifications.

Test Set-up
Shut off power to pump and perform lockout/tag out procedures on the circuitbreakers.

Bleed line pressure to zero by activating the dispenser and opening the nozzle - allowing fuel to drain into an
approved container. After all line pressure has been bled-off, hang up the nozzle and close the shear valve.

Connect test apparatus to shear valve test port at the highest dispenser. If there is no elevation change,
connect the test apparatus at the furthest dispenser. Note: If the piping has master/satellite dispensers, the

test apparatus must be connected to the furthest satellite dispenser.

Re-establish power to the pump. Open the shear valve and pressurize the line by activating the pump. Confirm
that there are no leaks in the test apparatus or the connection to the shear valve test port.

Dispense product from the dispenser nozzle to remove all air from theline.

Close the dispenser nozzle and allow the line to fully pressurize. Confirm that the line pressure observed is
the full pump pressure.

Calibrate Test Apparatus Leak Orifice

Without the use of a pressure regulator:

0.

10.

Referencing the full pump pressure observed in Step 8, determine from Table 1 the volume of fluid that must
be discharged in 60 seconds at full pump pressure to simulate a leak equivalent to 3 gph @ 10 psi.

With the pump running and the line at full pump pressure, slowly open the test apparatus leak orifice and
adjust until the flow rate determined in Step 9 has been achieved. Note: To do this, direct the fluid flow into a
graduated cylinder while timing for 60 seconds. Continue to adjust the size of the test apparatus leak orifice
until the desired volume is achieved. To expedite calibration, you may find it useful to initially make coarse
adjustments by measuring the volume of fluid that corresponds to the 15 second time interval indicated in
Table 1. However, the final calibration of the test apparatus leak orifice must be conducted by measuring the
appropriate volume of fluid over the full 60 second timeframe.

With the use of a pressure regulator:

9. With the pump running and the line at full pump pressure, slowly open the leak test apparatus orifice
and direct fluid into an approved container.

47



10. With the pressure regulator, adjust the line pressure to 10 psi. Direct the fluid flow into a graduated
cylinder and time for 60 seconds. Adjust the size of the test apparatus leak orifice until the desired leak
rate of 189 ml/min is achieved while maintaining a line pressure of 10 psi. Note: It may be necessary to
readjust the pressure regulator and/or the test apparatus leak orifice several times in order to correctly
set the leak rate at 189 ml/minute at a line pressure of 10 psi. To expedite calibration, you may find it
useful to initially make coarse adjustments by measuring the volume of fluid that corresponds to 15
seconds (47 ml). However, the final calibration of the test apparatus leak orifice must be conducted by
measuring a fluid volume of 189 ml over the full 60 second time frame.

Determine if the leak detector detects a leak equivalent to 3 gph @ 10 psi.

11. Without adjusting the test apparatus leak orifice after it has been properly calibrated in Step 9, hang-up
the dispenser nozzle, allowing the pump to turn off.

12. While directing the fluid flow from the leak test apparatus into an approved container, observe that the
electronic line leak detector turns the pump on and pressurizes theline.

13. Confirm that the simulated leak condition causes the electronic line leak detector to alarm and/or shut
down the pump. Note: The electronic line leak detector may cycle the pump on/off several times before
alarming or shutting down the pump. Record the number of test cycles observed before alarm/shutdown
occurs.

Restore the System to Operational Condition

14. Cut the pump power off, allow line pressure to bleed-off to zero and close the shear valve. Perform
lockout/tag out procedure on the circuit breakers.

15. Remove the test apparatus from the shear valve body and properly reinstall the plug into the shear
valve test port.

16. Re-establish power to the pump and confirm that there are no leaks in the system.

17. Dispense product into an approved container to remove any air from the line and confirm that full
product flow is achieved.

Pass/Fail Criteria
Pass - The electronic line leak detector alarms and/or shuts down the pump while the simulated leak is occurring.
Fail - The electronic line leak detector does not alarm or shut down the pump while the simulated leak is occurring.

Note: If the leak detector initially fails the test, repeat the test procedure before declaring the test result as
“fail”.
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Table 1 - Volume that must be discharged within indicated time frame to be equivalent to
a leak rate of 3 gph @ 10 psi:

Line Pressure

Line Pressure

. 15 seconds | 60 seconds ) 15 seconds 60 seconds
(psi) (psi)
5 33 ml 134 ml 30 82 ml 328 ml
6 37 ml 147 ml 31 83 ml 333 ml
7 40 ml 158 ml 32 85 ml 338 ml
8 42 mi 169 ml 33 86 ml 344 ml
9 45 ml 179 ml 34 87 ml 349 ml
10 47 mil 189 ml 35 89 ml 354 ml
11 50 ml 198 ml 36 90 ml 359 ml
12 52 ml 207 ml 37 91 ml 364 ml
13 54 mi 216 ml 38 92 mi 369 ml
14 56 ml 224 ml 39 94 ml 374 ml
15 58 ml 232 ml 40 95 ml 378 ml
16 60 ml 239 ml 41 96 mi 383 ml
17 62 mi 247 ml 42 97 mi 388 ml
18 64 mi 254 ml 43 98 ml 392 ml
19 65 ml 261 ml 44 99 ml 397 ml
20 67 ml 268 ml 45 100 ml 401 ml
21 69 ml 274 ml 46 102 ml 406 ml
22 70 ml 281 ml 47 103 ml 410 ml
23 72 ml 287 ml 48 104 ml 415 ml
24 73 ml 293 ml 49 105 ml 419 ml
25 75 ml 299 ml 50 106 ml 423 ml
26 76 ml 305 ml 51 107 ml 427 ml
27 78 ml 311 ml 52 108 ml 431 ml
28 79 ml 317 ml 53 109 ml 436 ml
29 81 ml 322 ml 54 110 ml 440 ml

Adjust size of test apparatus leak orifice until the indicated flow rate is achieved.

49




Table 2 - Conversion of leak rate from milliliters per minute (ml/min) to gallons per

hour (gph)
Leak Rate Leak Rate Leak Rate Leak Rate Leak Rate Leak Rate
(ml/min) (gph) (ml/min) (gph) (ml/min) (gph)
134 2.1 281 45 374 5.9
147 2.3 287 4.6 378 6.0
158 2.5 293 4.7 383 6.1
169 2.7 299 47 388 6.2
179 2.8 305 4.8 392 6.2
189 3.0 311 49 397 6.3
198 3.1 317 5.0 401 6.4
207 3.3 322 5.1 406 6.4
216 3.4 328 5.2 410 6.5
224 3.5 333 5.3 415 6.6
232 3.7 338 5.4 419 6.6
239 3.8 344 5.5 423 6.7
247 3.9 349 5.5 427 6.8
254 4.0 354 5.6 431 6.8
261 4.1 359 5.7 436 6.9
268 4.2 364 5.8 440 7.0
274 43 369 5.9 445 7.1

Note: 1 gallon per hour=63.06 milliliters per minute
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APPENDIX C

Example of Veeder Root TLS-350 PLLD/ WPLLD Pressure Line Leak Setup Report

PRESSURE LINE LEAK SETUP

Q 1: REGULAR

TYP: APT P175SC
LINE LENGTH:
THERMAL COEFF:
0.20 GPH TEST:
0.10 GPH TEST:
PASSIVE 0.10 GPH
SHUTDOWN RATE:

200 FEET
0.000700
REPETITIVE
AUTO
NO

3.0 GPH

LOW PRESSURE SHUTOFF: NO

LOW PRESSURE: 0 PSI

T1:
DISPENSE MODE:
STANDARD

SENSOR: NON-VENTED
PRESSURE OFFSET: 0.0 PSI

Line Number- Location, Fuel Type, etc.

Product Piping Type- determines piping resiliency, ELLD test results invalid if
information is incorrect. Inspectors should verify piping type iscorrect.

Line Length- adjustable setting for total length of piping from tank(s) to
dispenser(s). Must be accurate to within 30% of actual line length or tests are
invalid. For flexible piping lengths greater than 200 feet, the tank owner should
demonstrate the maximum allowable line capacity for which the device is
evaluated is not exceeded.

Thermal Coefficient- specific to product type; determines allowable amount of
liquid expansion due to temperature change. 0.0007 is standard for gasoline.

0.20 GPH Line Leak Test Scheduling- can be set to Disabled (default),
Repetitive (starts after every 3.0 GPH test), Monthly, or Manual.

0.10 GPH Line Leak Test Scheduling- can be set to Disabled, Repetitive,
Auto, or Manual.

Passive 0.1 GPH- generates the most current passing 0.1 GPH test result.

Shutdown Rate- programs ELLD to shut down product line after a failed leak
test. Can be set to 3.0 GPH, 0.2 GPH, 0.1 GPH, or NONE. 3.0 GPH must be
enabled at unmanned facilities or facilities will do not trigger an audible/ visual
alarm.

Low Pressure Alarm Shutoff- detects low pressure while dispensing and
deactivates sub pump. Default value is 0. Adjustable from 0 to 25 psi.

Tank Selection- indicates which pump (tank) the ELLD is controlling.

Dispense Mode- selects type of dispense mode. Can be set to one of the
following:

e Standard- one submersible pump in piping system.

e Manifolded Alternate- pump runs in tank with highest inventory
volume. Product volume in tanks is determined by ATG. Each tank
must have an LLD with this configuration for proper leak detection.

e Manifolded Sequential- tanks are pumped to lowest volume possible
one at a time. Product volume in tanks is determined by ATG. Each
tank must have an LLD with this configuration for proper leak
detection.

e Manifolded: All Pumps- all STP’s in the line are run at the same time.
Proper leak detection is not possible with this setting since one or
more STP’s operating concurrently cannot be monitored.

Sensor- indicates ELLD pressure transducer type.

Pressure Offset- Adjustable setting in later PLLD software versions, used to
compensate for atmospheric pressure changes at higher altitudes. Should be
set to 0.0 PSI in altitudes below 2,000 feet.

Note: Programming options may vary depending on Veeder-Root PLLD software revisions.
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Example of Veeder Root TLS-350 Pressure Line Leak Test History Report

FACILITY NAME
ADDRESS
TOWN, STATE, ZIP
PHONE NUMBER

JANUARY 1, 2011, 12:12 AM

PRESSURE LINE LEAK TEST
HISTORY

Q 1: REGULAR

LAST 3.0 GAL/ HR PASS:
JANUARY 1, 2011, 12:00 AM

FIRST 0.20 GAL/ HR PASS
EACH MONTH:

JAN 1,2010 1:30 PM
FEB 2,2010 1:12 AM
MAR 3, 2010 2:34 AM
APR 4, 2010 3:56 AM
MAY 5, 2010 3:33 AM
JUN 6, 2010 1:15 AM
JUL 7,2010 12:02 AM
AUG 8, 2010 1:10 AM
SEP 9, 2010 215 AM
OCT 10,2010 1:45AM
NOV 11,2010 4:30 AM
DEC 1, 2010 10:15 AM

FIRST 0.10 GAL/ HR PASS
EACH MONTH:

OCT 2,2010 1:12AM
FEB 2,2010 2:34 AM
MAR 2,2010 3:56 AM

This is an example of a report generated at a facility using Veeder
Root PLLD/WPLLD electronic line leak detectors.

Facility Name, Address, and Contact Information- verify reports
originated from the facility being inspected. Verify facility information
is correct.

Current Date and Time- indicates when report was generated.

Name of Report- Pressure Line Leak History

Line Number- Location, Fuel Type, etc.

Last 3.0 GAL/HR PASS- indicates date and time of the most recent
3.0 gph catastrophic leak test was completed by the ELLD. This test
should be completed each time the submersible pump is activated for
fuel dispensing. If date of test is not recent, check alarm history
reports for 3.0 GPH leak alarms.

First 0.20 GAL/HR PASS EACH MONTH- if a facility is using monthly
0.2 gph leak detection as the primary method for piping, a passing
test result should be available for each of the previous 12 months.

First 0.10 GAL/HR PASS EACH MONTH- if a facility is using 0.1 gph
annual line leak detection for piping, one (1) passing 0.1 gph test
should be generated for each line at the facility within the past twelve
(12) months.

Note: Programming options may vary depending on Veeder-Root PLLD software revisions.
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Example of INCON TS-2001 System Setup Report Using LS-300 Electronic Leak Detector

FACILITY NAME
ADDRESS
TOWN, STATE, ZIP
PHONE NUMBER

JANUARY 1, 2011 9:50 AM

SYSTEM SETUP REPORT
SYSTEM INFO
SOFTWARE
PART

VER 1.07
RELEASED

LINES

NUMBER OF LINES 2

LINE 1
NAME REGULAR
TEST FAIL O/G NONE
TEST FAULT O/G NONE

LINE 2
NAME PREMIUM
TEST FAIL O/G NONE

TEST FAULT O/G NONE

LINE TESTS

0.1 GPH TEST SCHEDULES

LINE 1

SCHEDULE NONE
TIME 12:00 AM
LINE 2

SCHEDULE NONE
TIME 12:00 AM

INCON electronic leak detector systems utilize an “Autolearn” software
algorithm to set product and piping volume parameters during system
startup. Factors such as piping type, piping length, and product thermal
coefficients are not programmable and do not need to be verified.

Inspectors should only need to review this report if there are
discrepancies in tank/line configurations or questions regarding alarm
outputs.

Facility Name, Address, and Contact Information- verify reports originated
from the facility being inspected. Verify facility information is correct.

Current Date and Time- indicates when report was generated.

Name of Report- System Setup Report

System Information- lists ATG model, software version, and date of
software installation.

Number of Lines- indicates total number of piping systems monitored by
electronic leak detectors at the facility.

Line Number- indicates specific tank/piping system to which the records
are associated. The line number should also match the tank to which the
piping is connected in the ATG setup report.

Line Name- usually fuel grade such as regular, diesel, etc.

Test Fail O/G (output group)- an alarm type to which a failing leak test is
assigned. ATG technicians can program an automatic tank gauging (ATG)
system to report all or none of any type of alarm assigned to a specific
output group. Any alarm within this output group will trigger a
programmable audible and/or visual alarm. Passing or failing leak tests
will not be printed or recorded in the alarm history if an output
group is not assigned.

Test Fault O/G- (output group)- The output group to which the device
(ELLD) is assigned. All ELLD's assigned to this group will trigger the same
type of programmable alarm. Passing or failing leak tests will not be
printed or recorded in the alarm history if an output group is not
assigned.

Line Test Schedules- category for assigning test routine and/or times for
testing.

Schedule- includes separate categories for 3.0 gph, 0.2 gph, and 0.1 gph
testing. 3.0 gph tests are conducted prior to each fuel dispense. 0.2 and
0.1 gph tests can set programmed to run daily, weekly, or monthly.

Time- time of day which ATG system is programmed to conduct 0.2 gph
and/or 0.1 gph line leak tests on the specifically assigned day.

Note: Only applicable sections are shown, setup reports also contain tank information. Programming options may vary

depending on INCON software revisions.
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Example of INCON TS-2001 Monthly Line Test Report

FACILITY NAME
ADDRESS
TOWN, STATE, ZI

P

PHONE NUMBER

JANUARY 1, 2011 9:5

0 AM

LINE TEST REPORT

LINE NO. 1 REGULAR
3 GPH TESTS PASSED 25
START TIME 11:00 AM
START DATE 12/15/10
END TIME 11:21 AM
END DATE 12/15/10
LINE TEST 0.20 GPH
LEAK RATE 0.00 GPH
TEST RESULT PASSED
LINE NO. 2 MID GRADE
3 GPH TESTS PASSED 8
START TIME 11:00 AM
START DATE 12/15/10
END TIME 11:45 AM
END DATE 12/15/10
LINE TEST 0.20 GPH
LEAK RATE 0.31 GPH

The INCON Line Test Report will automatically print when a 0.2 or 0.1 gph
line leak test completes if the report is enabled in the System Setup. This
report shows the latest line leak tests of a selected line or for all lines. The
3 gph tests print first and are followed by the most recent 0.1 or 0.2 gph
line leak test results of the present day.

Facility Name, Address, and Contact Information- verify reports
originated from the facility being inspected. Verify facility information is
correct.

Current Date and Time- indicates when report was generated.

Name of Report- Line Test Report
Line Number- indicates specific tank/piping system to which the records
are associated.  The line number should also match the tank to which

the piping is connected in the ATG setup report.

3 GPH tests passed- indicates number of 3 GPH tests passed within the
past 24 hours.

Start Time- indicates time 0.2 or 0.1 gph test was started.
Start Date- indicates date 0.2 or 0.1 gph test was started.
End Time- indicated time 0.2 or 0.1 gph test was completed.
End Date- indicates date 0.2 or 0.1 gph test was completed.

Line Test- leak rate used for test. Test will fail if leak rate exceeds
allowable leak threshold (half of leak rate).

Leak Rate- actual calculated leak rate calculated during test. Leak
threshold for test is half of allowable leak rate (0.1 gph threshold for 0.2
gph leak test).

Test Result- PASSED or FAILED. No test result will be generated if line
leak test is aborted or cancelled.

Note: Programming options may vary depending on INCON software revisions.
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Example of INCON TS-2001 Line Leak Test History Report

FACILITY NAME

ADDRESS

TOWN, STATE, ZIP
PHONE NUMBER

JANUARY 1, 2011

9:50 AM

LINE TEST HISTORY

LINE NO. 1

START TIME
START DATE
END TIME
END DATE
LINE TEST
LEAK RATE
TEST RESULT

START TIME
START DATE
END TIME
END DATE
LINE TEST
LEAK RATE
TEST RESULT

START TIME
START DATE
END TIME
END DATE
LINE TEST

REGULAR

2:00 AM
12/12/2010
2:20 AM
08/15/2010
0.20 GPH
0.02 GPH
PASSED

2:00 AM
11/30/2010
2:20 AM
08/15/2010
0.20 GPH
0.04 GPH
PASSED

4:45 AM
10/15/2010
2:20 AM
08/15/2010
0.20 GPH

This is an example of a Line Test History Report generated by an INCON
TS-2001 tank monitor and a INCON LS-300 electronic leak detector. This
report shows the last 10 pass or failed line leak tests per line (the first
page of a multi-page report is shown).

Facility Name, Address, and Contact Information- verify reports
originated from the facility being inspected. Verify facility information is
correct.

Current Date and Time- indicates when report was generated.

Name of Report- Line Test History

Line Number- indicates specific tank/piping system to which the records
are associated. The line number should also match the tank to which the
piping is connected in the ATG setup report.

Start Time- indicates time 0.2 or 0.1 gph test was started.

Start Date- indicates date 0.2 or 0.1 gph test was started.

End Time- indicated time 0.2 or 0.1 gph test was completed.

End Date- indicates date 0.2 or 0.1 gph test was completed.

Line Test- leak rate used for test. Test will fail if leak rate exceeds
allowable leak threshold (half of leak rate).

Leak Rate- actual calculated leak rate calculated during test. Leak
threshold for test is half of allowable leak rate (0.1 gph threshold for 0.2
gph leak test).

Test Result- PASSED or FAILED. No test result will be generated if line
leak test is aborted or cancelled.

Note: Programming options may vary depending on INCON software revisions.
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Example of INCON TS-2001 Line Compliance Report

FACILITY NAME

TOWN, STATE, ZIP
PHONE NUMBER

JANUARY 1, 2011

9:50 AM

LINE COMPLIANCE REPORT

LINE NO. 1

REGULAR

PASSED MONTLY TESTS

TEST TIME
TEST DATE
LINE TEST
LEAK RATE

TEST TIME
TEST DATE
LINE TEST
LEAK RATE

TEST TIME
TEST DATE
LINE TEST
LEAK RATE

LINE NO. 2

TEST TIME
TEST DATE
LINE TEST

LEAK RATE

TEST TIME
TEST DATE
LINE TEST
LEAK RATE

TEST TIME
TEST DATE
LINE TEST
LEAK RATE

1:42 AM
12/15/2010
0.20 GPH
0.01 GPH

11:12 PM
11/30/2010
0.20 GPH
0.00 GPH

2:26 AM
10/30/2010
0.20 GPH
0.03 GPH

PREMIUM

1:55 AM
12/15/2010
0.20 GPH
0.00 GPH

2:20 AM
11/16/2010
0.20 GPH
0.00 GPH

12:15AM
10/10/2010
0.20 GPH
0.00 GPH

This is an example of a Line Compliance Report generated by an INCON
TS-2001 tank monitor and a INCON LS-300 electronic leak detector.
Only the most recent passing test result during each of the previous 12
months for each tank is shown. Failed line leak tests are not shown.

Facility Name, Address, and Contact Information- verify reports
originated from the facility being inspected. Verify facility information is
correct.

Current Date and Time- indicates when report was generated.

Name of Report- Line Test History

Line Number- indicates specific tank/piping system to which the records
are associated. The line number should also match the tank to which the
piping is connected in the ATG setup report.

Test Time- indicates time 0.2 or 0.1 gph test was completed.

Test Date- indicates date 0.2 or 0.1 gph test was completed.

Line Test- leak rate used for test. Test will fail if leak rate exceeds
allowable leak threshold (half of leak rate).

Leak Rate- actual calculated leak rate calculated during test. Leak
threshold for test is half of allowable leak rate (0.1 gph threshold for 0.2
gph leak test).
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Example of OPW EECO (1500, 2000, Galaxy) ATG Line Leak Test Report

(Report Header)
10-14-00

09:15:00

STATIC LEAK TEST REPORT

TANK 1 REGULAR

TEST TYPE:
THRESHOLD:
LAST DELIVERY:

TEST START DATE:
TEST START TIME:

TEST LENGTH:
TANK CAPACITY:
% FULL VOLUME:
PRODUCT LEVEL:
GROSS VOLUME:
NET VOLUME:
PRODUCT TEMP:
RTD 1:

RTD 2:

RTD 3:

RTD 4:

RTD 5:

WATER LEVEL:
WATER VOLUME:
COEFF 1:

TEST RESULT:
LEAK RATE:

VOLUME IS DECREASING

10-14-00
(Report Header)

CONTINUOUS, 0.2 GPH

0.1
10-13-00
10-13-00
22:44
4.03
12031
60
56.54"
7373.54
7327.31
70.22
70.3
70.2
70.2
71.6
71.7
1.33"
34.14
0.0785
PASSED
0.05

09:15:00

0.2 GPH LEAK TEST FINISHED

PASSED FOR LINE 1

EE L

01:37

HOURC(S)
US GAL

US GAL
US GAL

M T T Tm  m

US GAL

GPH

The OPW EECO LLD electronic line leak detector
generates a passing leak test report that is
generated at the same time as the tank leak test
report is performed.

The line leak test report is printed at the end of
the tank test report as seen below.

57




Suction, Gravity Feed, &
Siphon Piping

Standardized Inspection Manual

Technical Chapter 3.6

Tennessee Department of Environment & Conservation
Division of Underground Storage Tanks
Rules Effective October 13,2018
Document Last Edited: June 17,2022



This page left intentionally blank



o vk w N

o

DISCLAIMER........
PURPOSE.............
AUTHORITY ........
APPLICABILITY ....
INTRODUCTION..

Table of Contents

INSTALLATION AND REPAIR REQUIREMENTS FOR SUCTION PIPING.........coovviiiiiiiiiiiiiiiiciiicc i,

T [ 01 =] | Y d o Y W O] o {1 [or= ] 4 (o ] o VTN

b.  Piping Construction STANAArds.........ceiiiiiieiiiiiee e e e e ree e e e bee e e e e rte e e e e bree e e ebeeeeeennees

c. UST Systems Installed/Replaced On or After July 24, 2007 ..........eeeeeeeeieeecrieeciee et

d. Piping Repairs.
REQUIREMENTS.

Suction, Gravity Feed, and Siphon Piping ......ccuuiii ittt e e st e s satae e s srareee s sesseeeesans

a. Gravity Feed...
b. Siphon Piping .

c. Siphon assist...

RECORDKEEPING

REPORTING ........



STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

TECHNICAL CHAPTER 3.6
SUCTION, GRAVITY FEED, & SIPHON PIPING

1. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions
in any particular case will be made applying applicable laws and regulations to the specific facts.
Mention of trade names or commercial products does not constitute an endorsement or
recommendation for use.

2. PURPOSE

The purpose of this technical chapter is to assist service providers and Division of Underground
Storage Tanks (Division) staff in understanding the regulatory requirements for the installation,
operation, release detection, and recordkeeping requirements for underground storage tank
(UST) systems which convey petroleum with suction piping.

This technical chapter contains the current policy of the Division based on the statute and
regulations governing the Tennessee Petroleum Underground Storage Tank program. This
document supersedes all previously published versions. The most current version of this
technical chapter will be posted and always available on the Division's website.

3. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are
available on the Division of Underground Storage Tanks website at
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm .

4. APPLICABILITY

This document provides technical and specific industry knowledge regarding the installation,
inspection, operating, and release detection requirements for suction piping UST systems. The
document also provides specific information related to monthly monitoring requirements for
suction piping as required by rule .04(2)(b)2. This document will also address issues related to
gravity feed and siphon piping as required by rule .04(2)(b)2.


https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm

5. INTRODUCTION

Most suction systems use a positive displacement pump at or near the point of end use to draw
the product from the tank to the pump (dispenser). The pump creates a lower pressure at the
pump end of the pipe, thereby allowing atmospheric pressure to push the product along the
pipe to the delivery point. Typical suction lines operate at a vacuum of 3 to 5 psi. When the
pump is shut off or a hole or break develops, suction is interrupted and the product flows from
the dispenser (pump) to the tank. Check valves close when product begins to flow backwards
through the pipe. Product in the pipe between the tank and a check valve drains back into the
tank, unless there is more than one check valve in the line.

Safe Suction Piping (“European Suction")

No angle or lj‘

foot valve at
tank

Vertical check

Piping sloped valve
down gradient




Standard Suction Piping (“American Suction”)

Angle or foot

check valve at 1‘
tank valve

Vertical check
valve

Note: Although two check valves are
shown for illustration purposes, an

angle/foot and vertical check valve

in combination is less common.

Suction systems are characterized as “European” or “American” systems. In the European
system, the check valve is located immediately below the pump. When the pump is turned off
the check valve closes and holds product in the piping until the dispenser is reactivated. If there
is a catastrophic line failure, suction is broken and the product drains back into the tank. Small
leaks can possibly go undetected on “safe” suction piping systems if air is frequently removed
from the system by frequent dispensing or if a higher pressure pump can overcome the
tendency of product to leak out of the piping when the pump is activated.

In the American system, the check valve is located near the top of the tank, where it is often
called an angle check, or at the bottom of the suction line within the tank, where it is called a
foot valve. When there is a line failure, product cannot drain into the tank and is released to the
environment. Although the total release is relatively small, it can occur each time product is
dispensed. Over a long period, this results in a significant cumulative effect.




6.

The photograph above illustrates the typical components found inside a suction fuel dispenser.
Product is pulled from the tank by the suction pump. In a typical safe suction system, an in-line
check valve in the piping union holds fuel in the line when the pump is not in use. Any air
pockets which accumulate in the piping system are allowed out of the pump through the air
eliminator. Product is pushed through the fuel meter and through the dispenser nozzle.
Owners and/or operators are required to visually inspect these components every three (3)
months and document the inspection on the Division’s Quarterly Dispenser Inspection Log form
CN-1287 as required by rule .04(1)(f) or alternatively on the Division's Monthly / Annual Facility
Walkthrough Inspection CN-2544.

INSTALLATION AND REPAIR REQUIREMENTS FOR SUCTION PIPING

a. Installation Certification

Some petroleum underground storage tank systems have complex piping delivery systems
which can be a source of petroleum releases into the environment when installed and/or
maintained improperly. UST system installations must be certified, as required by rules
.03(1)(d)1. and .03(2)(a)1., when the UST system is registered by one of the following
methods:

e Piping Manufacturer Certified Installer

e Installation Certification by a registered professional engineer
4



e Installation inspected/approved by Division personnel

e Piping manufacturer's installation checklists are completed, and manufacturer required
training was demonstrated

The certification method must be indicated within 30 days of completion of installation using
the Division's Notification Form (CN-1260) as required by rule .03(1)(a)2. for the newly
installed system and within 30 days of completion for any subsequent change in status as
required by rule .03(1)(g). Although the Division currently does not conduct UST installation
certification inspections, as allowed under rule .03(1)(d)1.(iii), installers are encouraged to
contact the local Division field office and notify them of construction activities before
beginning work. The Pre-installation Notification Form (CN-1288) must be submitted fifteen
(15) days prior to installation as required by rules .03(1)(a)1. and .02(1)(a). Division personnel
may choose to observe and document the installation process to verify equipment installed,
piping type, configuration, etc.

Manufacturers may also require specific training before piping is installed at a UST facility. If
training is required, it must be demonstrated to the Division, as required by rule .02(1)(a)
and (b), that the installer completed the required course and their training is still current.

. Piping Construction Standards

All piping installed after November 1, 2005 must meet Standard for Safety in Underwriters
Laboratory UL 971- “Non-Metallic Underground Piping for Flammable Liquids”. The piping
shall be marked by the manufacturer and contain manufacturer and product model
information. While all known piping manufacturers currently comply with this standard for
new piping, the tank owner/operator (O/O) must have documentation to verify this
information. An installer's statement, manufacturer’'s checklist or installation photos will
satisfy these requirements, see rules .02(1)(b) and .02(4)(b)1.

UST Systems Installed/Replaced On or After July 24, 2007

Rule .02(2)(b) requires that all new UST piping installations/replacements on or after July 24,
2007 have double-walled piping and secondary containment (tank and dispenser sumps),
and conduct interstitial monitoring as the primary method of leak detection (continuous
monitoring of sumps using electronic sensors), see rules .02(1)(c), .02(6) and .04(4)(c).

Secondary containment and interstitial monitoring is not required for piping which meets
the requirements for safe suction under rule .04(2)(b)2.(i)-(v).

Owners/operators can choose any additional release detection methods for piping systems
such as line tightness testing, but interstitial monitoring must be conducted on all new
piping installations which do not meet safe suction or gravity feed requirements. Refer to
Technical Chapter 3.4 for interstitial monitoring requirements.

Motor fuel dispensers that are replaced in which the piping is reconfigured below the shear
valve must also meet secondary containment requirements, as required by rule .02(6)(e).

. Piping Repairs

The Division may, under rule .02(6)(c) and (d), allow a piping repair which is not considered a
replacement. Requests for piping repair must be submitted to the Division in writing prior to
beginning the repair as required by rule .02(6)(d)2. Repairs to sections of single wall steel

5



piping are not allowed by rule .02(7)(c). Piping repairs must be made in accordance with the
manufacturer’s specifications as required by rules .02(1)(b) and .02(7)(c). All repaired piping
must be tightness tested within 30 days of completion as required by rule .02(7)(d) and (e).

7. REQUIREMENTS

Suction, Gravity Feed, and Siphon Piping

No release detection methods are required, by rule .04(2)(b)2., if the suction piping operates at
less than atmospheric pressure and has the following characteristics:

e Enough slope so that the product in the pipe can drain back into the tank when suction is
released; and,

e Has only one check valve, which is as close as possible beneath the pump in the dispensing
unit.

If a suction piping system is to be considered exempt from leak detection requirements, rule
.04(2)(b)2. requires that there must be some way to verify that the line was actually installed to
these specifications. The Division may consider as-built installation drawings with installation
checklists and photographs or other means as verification. For a safe suction system,
installation records shall be available to the Division demonstrating that only one check valve is
present in the piping immediately below the dispenser or a signed statement from a contractor
verifying the same and describing how the determination was made.

Types of Check Valves Found in Suction Piping Systems

Union Check Valve-
installed in union
below dispenser in
safe suction systems

Angle Check Valve-
installed at tank top in
standard suction
systems

Vertical Check Valve-
installed in piping
below dispenser in

safe suction systems

Foot Valve-
installed in bottom of
tank in standard
suction systems

If suction piping systems do not meet all of these design parameters, one of the following
release detection methods must be used:

e Line tightness testing must be conducted at least every three (3) years. The line tightness
test must be able to detect a leak at least as small as 0.1 gallon per hour when the line
pressure is one and one-half times its normal operating pressure. For more information
concerning line tightness testing see Technical Chapter 3.5, Pressurized Piping.

e Monthly Statistical Inventory Reconciliation (SIR)

e Monthly Interstitial Monitoring (IM)




SIR and IM both have the same regulatory requirements for piping as they do for tanks. For
more information concerning these types of monthly monitoring see Technical Chapters 3.3,
Statistical Inventory Reconciliation and 3.4, Secondary Containment and Interstitial Monitoring
respectively.

Occasionally a tank system may use other types of piping similar to the conditions under which
suction piping operates. These types of situations involve gravity feed piping and siphon and
siphon assist (air bleeder line) piping.

a. Gravity Feed

Gravity feed piping is found in tank systems where petroleum containing waste is emptied
into an underground tank by gravity flow. This is usually found in waste oil tank systems
where oil is emptied into a “hopper” or drain device in small quantities (usually less than 25
gallons at a time) and flows down-grade into the tank. If the entire length of pipe contains no
check valves or lower sections, then all of the petroleum should flow into the tank similar to
suction piping with no check valves in place. As a result, gravity feed piping would require
no release detection following rule .04(2)(b)2.

b. Siphon Piping

Siphon piping is found in tank systems where two or more tanks are manifolded together
with a “siphon bar”. As one tank is filled, the fuel will be forced by pressure over into the
other tank(s). Later, when fuel is pumped from the “master” tank, the fuel will be siphoned
back from the other tank and the fuel level between the tanks should remain relatively the
same. During normal operation, this siphon piping is constantly under negative pressure to
maintain the siphon between the tanks. If a hole develops in the siphon piping, the negative
pressure is lost, and the fuel will immediately flow by gravity back into each tank similarly to
suction piping with no check valves in place. As a result, siphon piping would require no
release detection following rule .04(2)(b)2.

c. Siphon Assist

Siphon assist piping (air bleeder line) helps to maintain the negative pressure on the siphon
piping (bar) by bleeding air from the line. This is accomplished by connecting a small copper
tube from the submersible pump head (where a negative pressure is produced) to the
siphon piping (bar). Even if a small hole develops for which the air bleeder line can
compensate, the siphon would be maintained and air (or groundwater) would be pulled into
the siphon bar during operation of the pump. When the pump stops running, the siphon
would again be lost and fuel would return to the tanks similarly to suction piping. As a
result, siphon assist piping would require no release detection. (Reference: USEPA
letter dated February 13, 1995: “Re: Siphon bars connecting underground storage
tanks”) See https://www.epa.gov/sites/production/files/2014-11/documents/compend-

rd.pdf.

8. RECORDKEEPING

The results of the most recent line tightness testing, if applicable, must be maintained for a
minimum of three years or until the next test is conducted, see rule .04(2)(b)2.

If SIR or IM is conducted for monthly monitoring, results must be maintained for at least twelve
months, see rules .03(2)(b)11. and .04(5)(b).


https://www.epa.gov/sites/production/files/2014-11/documents/compend-rd.pdf
https://www.epa.gov/sites/production/files/2014-11/documents/compend-rd.pdf

Records of all calibration, maintenance, and repair of release detection equipment permanently
located on-site must be maintained for at least one year after the servicing work is completed.
Any schedules of required calibration and maintenance provided by the release detection
equipment manufacturer must be retained for five (5) years from the date of installation, see
rules .03(2)(b)11and .04(5)(a).

Records of UST system repairs must be maintained for the life of the UST system. Records must
be kept at the UST site and be immediately available for inspection by the Division, or at a
readily available alternative site and be provided for inspection to the Division upon request, see
rules .03(2). and .02(7).

Upon transfer of ownership, including, but not limited to, sale of the UST systems, originals
and/or copies of all documents required to satisfy the reporting and recordkeeping
requirements shall be transferred to the new owner of the USTs at the time of ownership
transfer, see rule .03(2)(d).

REPORTING

The following constitute a suspected or confirmed release and shall be reported within 72 hours:
e Results of any suspected releases relative to IM or SIR. See rules .04(4)(c) and .04(4)(d).
e Results of any failed line tightness tests. See rules .04(1)(b) and .05(1)(a)3.(i).

Owners and/or operators must take immediate action to prevent any further release of the
petroleum into the environment, and take immediate action to identify and mitigate fire,
explosion, and vapor hazards. Owners and/or operators must repair or replace the tank and/or
piping, and begin corrective action, if the test results for the system, tank, or delivery piping
indicate that a leak exists as required by rule .06(3).
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

TECHNICAL CHAPTER 3.7
TANK TIGHTNESS TESTING

1. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions
in any particular case will be made applying applicable laws and regulations to the specific facts.
Mention of trade names or commercial products does not constitute an endorsement or
recommendation for use.

2. PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks (Division)
staff in understanding the regulatory requirements for frequency of and performance standards
for precision testing of petroleum underground storage tanks in accordance with the
Underground Storage Tank (UST) regulations.

This technical chapter contains the current policy of the Division based on the statute and
regulations governing the Tennessee Petroleum Underground Storage Tank program. This
document supersedes all previously published versions. The most current version of this technical
chapter will be posted and always available on the Division’s website.

3. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are
available on the Tennessee Secretary of State's website
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm .

4. APPLICABILITY

Tank tightness testing is most commonly used following new tank installations, following repairs,
and conduct release investigations.

Tank tightness testing can only be used for release detection when performed in combination
with certain types of manual tank gauging as required by Rules.04(2)(a) and.04(3)a. Manual Tank
Gauging is covered in Chapter 3.1 of this manual.


https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm

5.

TERMINOLOGY

Equilibrium - A condition where internal tank pressure equals the external water pressure to the
outside of the tank. Tank tests cannot be run when equilibrium exists.

Leak Rates:

¢ Induced - The actual leak rate, in gallons per hour (gph), introduced in the evaluation data
sets, against which the results from a given method will be compared.

e Measured - A positive number in gph, measured by test device that indicates the amount of
product leaking out of the tank system. A negative number would indicate that something was
being added to the tank. The performance of a system is based on how well the measured
leak rate compares to the actual induced leak rate.

e Calculated - A positive number, in gph, estimated by the TTT method and indicating the
amount of product leaking out of the tank. A negative leak rate could result from water leaking
into the tank, miscalibration, or other causes.

Tank hold water - Water contained within the underground storage tank pit. This water zone is
typically shallower than the local groundwater level. The tank hold water level is obtained by
measuring the level in a tank hold observation well or other suitable method (such as a hand
probe capable of determining the presence of water when inserted from the ground surface into
the tank hold).

Net Pressure - Pressure difference between the pressure in the tank and the pressure on the
outside surface of the tank caused by water. If the net pressure is positive, the pressure in the
tank is greater than that due to water. If net pressure is negative, the pressure in the tank is less
than that due to water.

Routinely contains petroleum - Those parts of the UST system designed to store, transport or
dispense petroleum.

Threshold (Th) - A value, typically 0.05 gph, established by the third-party certification for the test
method which declares if a leak exists during a tightness test. A tank system should not be
declared tight if the test result indicates a loss or gain that equals or exceeds the method's
threshold.

INTRODUCTION

The primary uses of tank tightness testing include providing owner/operators with a more precise
method of monitoring their tanks, or to assist in confirming the integrity of an underground
storage tank system. The ullage or empty portion of a tank is typically tested by using a sonde
(microphone) while the tank is placed under pressure or vacuum. The liquid portion of the tank is
typically tested with a water sensor (non-volumetric method) or mass buoyancy probe (volumetric
method). Both liquid and ullage portions of the tank must be tested separately unless it can be
confirmed that water is not in contact with the tank’s exterior.

VOLUMETRIC TEST METHODS

Volumetric tank tightness testing methods can include underfill (ultrasonic probes, mass
buoyancy floats, magnetostrictive probes, visual robotic, etc.) and now obsolete overfill (tank filled
above 100% capacity). The underfill mass buoyancy method is the most common volumetric test
method used in Tennessee. Leighton O'Brien's Wet Test, Purpora’s Alert, and Tanknology's
Computerized tests are commonly used mass buoyancy methods in Tennessee.



Testing the liquid portion of a tank with a volumetric method operates by measuring changes in
volume over time. Most volumetric tests are conducted on partially filled tanks and often require
a minimum amount of product in the tank. Volumetric test methods yield a quantitative leak rate

result. Volumetric test methods also require the ullage portion of the tank be tested separately
using the sonde.

Cap vent if vent line is

not isolated at tank top -i

Vacuum/Pressure Generator

Sonde (microphone)

Figure 1. Volumetric Mass Buoyancy Tank Test

Use of the sonde is required to test the ullage portion of the tank. The test method may require
two tests at different product heights or different tank pressures if no tank hold water level
information is available.

o ) Alert 8200 ullage (empty portion of tank)
Alert 8200 underfill (liquid portion of tank)

] ) R testing equipment consisting of expansion
testing equipment consisting of mass
buoyancy probes and a load cell. plug, vacuum/pressure generator and
sonde.




8. NON-VOLUMETRIC TEST METHODS

Non-volumetric tank tightness testing methods, including vacuum and tracer methods, use
principles other than volumetric measurement to detect if a possible leak exists. Non-volumetric
test methods will yield qualitative results only as “Pass” or “Fail".

Estabrook’s EZY 3 Locator Plus, Triangle's Ullage Test, Tanknology's VacuTect, Leighton O'Brien’s
Dry test, and Mesa Engineering's 2-D tests are commonly used in Tennessee. These methods
utilize vacuum applied to the tank to listen for air entering the ullage portion of the tank or air
bubbling through the liquid portion of the tank. A baseline reading is first recorded at atmospheric
pressure, followed by a second reading under vacuum. The two sets of data are then analyzed by
the method’'s computer program or the technician to determine the test results.

Water level sensors are required to be calibrated in accordance with manufacturer’s instruction.
These sensors must be used to detect for water ingress into the tank if:

e Water level measurements (as determined by measuring water in a tank hold observation well
or soil probe) indicate that water is in contact with the tank’s exterior (Figure 2); or

e The depth to water cannot be determined (Figure 3).
Purpora’s Alert 8200 Sonde and Tanknology's Quick Test methods may also be used only if water

is not in contact with the tank’s exterior. See Figure 4 below.

Tracer methods use a chemical marker placed into the tank then checks for its presence outside
the tank. If the tank is leaking, the chemical marker, a volatile liquid, will be detected outside the
tank.

Cap vent if vent line is
not isolated at tank top - =

Vacuum,/Pressure Generator

~
@’ISOIaﬁDn Plug E = 5o|ation Plugs‘ [ |

I_ Sonde (microphone)

Ullage
Product
™™
__| Tank hold I_Water sensor
— | water Water in tank

Figure 2. Tank Hold Water in Contact with Tank

Non-volumetric tank test setup with tank hold water in contact with the tank’s exterior. Use of
the method's water sensor is required.



Cap vent if vent line is
not isolated at tank top”
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Vacuum/Pressure Generator

?’Isolatlon Plug E_BOHTIOH P|USS~

_Sonde (microphone)

Ullage
_==;___=== lﬁﬂzs=n=ﬁ'=#p=l===b=ht=ﬂ=¢s§:ba====='==
Product
= |:| — Water sensor
= Tank hold Water
—water unknown

Figure 3. Tank Hold Water Unknown

Non-volumetric tank test setup where use of method's water sensor is required.

Cap vent if vent line is
not isolated at tank top - =

Qi\ Vacuum/Pressure Generator

(=
Q’Isolation Plug E_Isolation PIugs* |
I_Sonde (microphone) Ullage
Product
—| Notank
= | hold water Water in tank

Figure 4. No Tank Hold Water in Contact With Tank’s Exterior

Non-volumetric tank test setup where use of method’s water sensor is not required.




Mesa Engineering’s 2-D testing equipment pictured above. Notice the sonde (top arrow) and
water sensor (bottom arrow) in the top left photo.

9. EMPTY TANKS

Some test methods are third party certified to test empty tanks. Non-volumetric test methods
utilize ullage tests to determine the tightness of the empty portion of the tank. Ullage tests utilize
the same testing principles that apply to non-volumetric testing discussed in the previous section.
These methods apply vacuum or pressure to the tank to listen for a hissing sound of air entering
or exiting the ullage portion of the tank.

If tank hold water is in contact with the tank’s exterior or tank hold water cannot be determined,
a non-volumetric test method is method is required. See Figures 5 and 6 below.

If tank hold water is not in contact with the exterior of the empty tank, the liquid portion of the
tank test may not be required. See Figure 7 below. Refer to the testing method’s National Work
Group on Leak Detection Evaluation (NWGLDE) listing to ensure the testing requirements are
followed.



Cap vent if vent line is
not isolated at tank top —)

1

Vacuum/Pressure Generator

@ﬂ"so'aﬁm Plug E 5| ation PIugsy |

I_SDnde (microphane)

Ullage

I_ Water sensor

Tank hold
water

Water in tank

I

Figure 5. Empty or ullage test setup with tank hold water in contact with
tank’s exterior
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The water sensor is not required.

10.UTILIZING ULLAGE TANK TESTING FOR SAFE SUCTION PIPING

Pressurized piping and American, or standard, suction systems must be tested separately from
the tank. Safe suction piping can be tested during the ullage portion of the tank test if the liquid
level is below the piping inlet. When product is above the suction piping's inlet on a safe suction
system, the vacuum or pressure placed on the tank will not transfer to the piping. The liquid level
above the piping inlet isolates the tank from the piping. The tester should monitor the
vacuum/pressure readings at the dispenser’s air eliminator to verify the piping is included in the
tank test. See Technical Chapters 3.5 Pressurized Piping and 3.6 Suction, Gravity Feed, & Siphon
Piping for additional information.

11.COMMON PROBLEMS ASSOCIATED WITH TANK TIGHTNESS TESTING

a. Water Level Not Properly Determined Outside Tank

The water level in the tank excavation backfill must be determined by using an observation
well or a soil probe in the tank excavation backfill in accordance with Rule .04(3)(b)(ii) and
.04(1)(@)5. If the water level cannot be determined, different testing procedures may be
required. Testing procedures and pressure/vacuum levels are directly affected by the level of
water in the tank hold; specifically, if water in is contact with the tank or if the water level
cannot be determined.

Some volumetric test methods, such as the Leighton O' Brien and Alert's underfill method,
require two tests to be conducted at different product heights or test pressures if depth to
tank hold water cannot be determined. Non-volumetric methods may require the use of the
method’s water sensor to detect water ingress during the test. Always refer to test methods'
NWGLDE listing to ensure the correct water testing procedure is being followed.



b. Test Not Conducted at Minimum Test Pressure/Vacuum Levels

Test pressure and vacuum levels are typically determined by the test method and are based
on information entered or calculated by the tester. Product level inside the tank, water level
outside of the tank, and the product’s specific gravity are commonly used to determine the
needed pressure or vacuum placed on the tank to obtain the minimum pressure differential
across the tank wall. The water level in the tank hold excavation may be the most important
piece of information to ensure a proper test is performed, but to also ensure the tank is not
damaged during a test. A high water level in combination with a vacuum placed on the tank
may exceed the tank manufacture’s maximum inward pressure and could cause damage to
the tank. Placing the correct amount of pressure and/or vacuum is one of the key components
to ensure a proper tank test is conducted. Always refer to the test method’'s NWGLDE listing
to ensure the correct test pressure/vacuum levels are being used in accordance with Rule
.04(3)(b)(ii) and .04(1)(a)5.

c. Detecting Water Ingress

If the water level in the tank hold is above the bottom of the tank or has not been determined,
a properly calibrated water sensor is required to detect water ingress during non-volumetric
tank tests. The sensor calibration procedure provided by the test method manufacturer must
be completed prior to each test. Some tank testing devices cannot be used if water is in contact
with the outside of the tank or if depth to water cannot be determined. If applicable to the test
method, refer to the NWGLDE listing to ensure the correct water sensor testing procedures
are being followed in accordance with Rule .04(3)(b)(ii) and .04(1)(a)5.

d. Ullage/Tank Volume for 3rd Party Certification Exceeded

Tank test methods are given a maximum product and ullage capacity during their 3rd party
evaluation. Commonly used test methods conducted in Tennessee are the Alert 8200,
Estabrook Ezy 3 Locator Plus, Tanknology's VacuTect/Quick Test, and Mesa's 2-D. All of these
methods are evaluated for 30,000-gallon ullage and product capacities. Refer to the method's
NWGLDE listing to ensure the test does not exceed the maximum tank capacity for product
and ullage.’

e. Utilizing Test Method No Longer Supported

All test method submitted to the Division must hold a current third-party evaluation on the
NWGLDE's website. Any NWGLDE listed leak detection equipment or method for which there
is no longer any technical support available may not be used to meet the requirements. Tester
certifications must also be current and maintained in accordance with the manufacturer’s
requirements?,

12.REQUIREMENTS

All equipment used to perform tank tightness tests must be properly calibrated, operated, and
maintained in accordance with the equipment manufacturer’s specifications as required by Rule
0400-18-01-.04(1)(a)2. All tank tightness test methods must be third party approved and must
appear on the list maintained by NWGLDE in accordance with Rule 0400-18-01-.04(1)(a)5. All
listings are posted on their website at www.nwglde.org. The methods published on the website
will always be current and will be acceptable to the Division if they are properly applied. Any test
method not listed on the NWGLDE website has not been properly evaluated and test results from
any of those methods will not be acceptable to the Division. A listed test method which is no longer

1 Required by Rules 0400-18-01-.04(3)(b)(ii) and .04(1)(a)5
2 Required by Rule 0400-18-01-.04(1)(a)5


http://www.nwglde.org/

supported by the manufacturer will not be acceptable to the Division. If required by the
manufacturer, the technician performing the test must hold a current manufacturer’s certification
of training to perform the testing.

A tank tightness test must be capable of detecting at least a 0.1 gph leak rate from any portion of
the tank that routinely contains petroleum while accounting for the effects of thermal expansion
or contraction of the petroleum, vapor pockets, tank deformation, evaporation or condensation,
and the location of the water table as required by Rule 0400-18-01-.04(3)(b). The test method must
have a probability of detection of at least 95% and a probability of false alarm of 5% or less. At
installation, the entire tank must be tightness tested, including the ullage space as required by
Rule .02(1)(d)5. All other tightness tests must test the portion of the tank that routinely contains
petroleum unless otherwise directed by the Division.

In the past, the Division allowed Automatic Tank Gauging (ATG), in certain situations, to be
used to conduct 0.1 gph tank tightness tests. The Division no longer allows ATG systems to
be used to conduct tank tightness testing ATG systems do not account for the effects of
thermal expansion or contraction of the petroleum, vapor pockets, tank deformation,
evaporation or condensation, and the location of tank hold water.3

13.RECORDKEEPING

Rule .04(5)(b) requires that tank tightness test results be maintained until the next test is
performed. However, the following activities in which tank tightness testing is conducted require
that results be maintained for the operational life of the UST system:

e After UST system installation.*
e After lining or repair.®

If tank ownership changes, then the tank tightness test records shall be transferred to the new
owner at the time of ownership transfer as required by Rule .03(2)(d).

Rule .03(2)c requires owners, operators, and/or other responsible parties to keep records
required either:
(i) At the UST site and immediately available for inspection by the Division; or
(ii) At a readily available alternative site and be provided for inspection to the Division
upon request

14.REPORTING

Rule 0400-18-01-.04(3)(b)3. requires information relating to the tank tightness test shall be
reported in a format established by the Division. See Appendix 1, the Division’s Tank Tightness
Testing Report (CN-1601).

If test results indicate the UST system failed, then the owner and/or operator in accordance with
Rule 0400-18-01- .04(3)(b)4. and .05(1)(a)3. shall notify the Division within 72 hours and report a
confirmed release. Owners and/or operators must take immediate action to prevent any further
release of petroleum into the environment, and take immediate action to identify and mitigate
fire, explosion, and vapor hazards as required by Rule .06(3)(b) and (c).

3 Required by Rule 0400-18-01-.04(3)
4 Required by Rule 0400-18-01-.02(1)(d)5
5 Required by Rules 0400-18-01-.02(4)(a)3.(i)(V!) and .02(7)(d) and (e)

10



REFERENCES

Tennessee Underground Storage Tank Regulations, Chapter 0400-18-01 et. seq. Minnesota
Pollution Control Agency, Tightness Testing for Underground Storage Tanks

U.S. Environmental Protection Agency, EPA 510-B-19-003, Land and Emergency Management
5401R, Standard Test Procedures For Evaluating Release Detection Methods: Volumetric And

Nonvolumetric Tank Tightness Testing. May 2019

U.S. Environmental Protection Agency - Office of Underground Storage Tanks

National Work Group On Leak Detection Evaluations - NWGLDE

11



APPENDIX 1

STATE OF TENNESSEE

DEPARTMENT OF ENVIRONMENT AND CONSERVATION
Division of Underground Storage Tanks
William R. Snodgrass Tennessee Tower

312 Rosa L. Parks Avenue, 12th Floor
Nashville, Tennessee 37243

TANK TIGHTNESS TESTING REPORT

» All applicable sections of this report must be legibly completed in their entirety, documenting all results of the

tightness testing. Attach all reports, graphs or documentation generated by the test device.

» For tank installation and repairs, the owner/operator of the underground storage tank (UST) system is to maintain
a copy of this report for the operational life of the system. Tests conducted for release detection shall be

maintained until the next test is conducted.

I. UST FACILITY

Il. UST OWNER

UST Facility ID #: Name/Company:
Facility Name: Address:
Address: City, State, ZIP:
City: Phone:

I1l. TANK TESTER
Tester's Name: Company:
Address: Phone:
City, State,: Testing Device:

Date of Test:

Certification Expiration (if applicable):

Certification Date and Number:

Device Calibration Date (if required):

IV. TANK AND UST SYSTEM INFORMATION

Reason for Test: [ |Release investigation []Installation [] Repair [] Release Detection [ ]Other

SINGLE WALL TANKS

DOUBLE WALL TANKS

Tank pit backfill material:

Tank interstice (Dry Brine, Pressure, Vacuum, Other)

Depth of water in tank pit:

Method used to measure brine levels:

Method used to determine depth to water:

CN-1601

RDA 2304



» Each tank compartment below should correspond with the most recent Notification for underground Storage Tanks (CN-1260).
» An additional copy of this report is to be completed if more than five (5) compartments are in use at the facility.

Tank Compartment Number

Product: Gas, Diesel, Kerosene, Other

Tank Capacity: (gal)

Tank Diameter: (in.)

Depth of Tank Bottom: (in.)

Tank Material: (ST, FG, Comp, SW, DW)

Tank Manifold: (Y/N) indicate which compartments

Amount of Product during test: (in.)

Amount of water: (in.)

Tank percentage full:

V. TEST INFORM

ATION

Date of Test

Test Riser Location: (Fill, ATG, Vent)

Vent Line Isolated? (Yes/No)

Test Duration:

Starting psi/in H20

Final psi/in H20

Calculated Leak Rate wet portion: (gph)

Test Results-wet portion: (pass/fail)

Test Results-ullage portion: (pass/fail)

CN-1601

RDA 2304




VI. UST SITE DRAWING

Attach a detailed legible drawing or use the space provided to draw a sketch of the USTSs.
including all tank top manways, tank pit monitoring wells, and vent pipes.
indicate the tanks' location and where the ground water depth was determined. Number all tanks ensuring the numbers
correspond with section IV of this form. The test will not be accepted without an approved site map.

Sufficient detail must be given in order to clearly

Include all details of the tanks,

TEST AUTHORIZATION

| certify under penalty of law that the tests were conducted according to the protocol of the test method used and was performed
in accordance with all regulatory requirements set forth in 0400-18-01-.04(3)(b) and that the submitted information is true,

accurate and complete.

Testers Signature :

Date:

CN-1601

RDA 2304
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

TECHNICAL CHAPTER 4.1
CORROSION PROTECTION

1. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions
in any particular case will be made applying applicable laws and regulations to the specific facts.
Mention of trade names or commercial products does not constitute an endorsement or
recommendation for use.

2. PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks (Division)
staff in understanding the requirements for Underground Storage Tank (UST) system corrosion
protection design, construction, operation/maintenance, repair, testing, and recordkeeping.
Evaluating the performance of these systems, whether during operational inspections by the State
or during the periodically required testing by vendors, has resulted in some inconsistencies in
understanding and application of testing practices. State policies and regulations have historically
deferred to industry standards without specifics regarding inspection and testing practices. A
primary goal of this technical chapter is to standardize the performance evaluation of these
systems by detailing specific policies and guidelines that will create a uniformity of understanding
and consistency of practice among Division inspectors, testers, and service providers.

This technical chapter contains the current policy of the Division based on the statute and
regulations governing the Tennessee Petroleum Underground Storage Tank program. This
document supersedes all previously published versions. The most current version of this technical
chapter will be posted on the Division's website https://www.tn.gov/environment/program-
areas/ust-underground-storage-tanks.html .

3. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are
available on the Tennessee Secretary of State's website at
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm .



https://www.tn.gov/environment/program-areas/ust-underground-storage-tanks.html
https://www.tn.gov/environment/program-areas/ust-underground-storage-tanks.html
https://publications.tnsosfiles.com/rules/0400/0400-18/0400-18.htm

4. APPLICABILITY

Rules .02(4)(a), .02(4)(b) and 02(4)(c)1. require that all corrosion protection systems be designed,
constructed, operated, and maintained to continuously provide corrosion protection to the metal
components of that portion of the tank and/or piping that “routinely contains petroleum” and is
in contact with the ground.

The United States Environmental Protection Agency, for the purpose of corrosion protection,
interprets the term “ground” to be any naturally occurring substance (e.g., soil, sand, water, gravel,
etc.) that can serve as an electrolyte and thereby result in corrosion to a metallic object.

These components include, but are not limited to':

a. Any bare steel (no dielectric coating) tanks or piping*
b. STI-P3® tank systems with depleted anodes

c. All below-grade piping (including piping that is partially above-grade if continuous with below
grade piping, remote fill piping, and connecting piping for manifolded tanks)

d. Metal flexible connectors (including any section of piping between dispensers or submersible
turbine pump (STP) heads and the respective flexible connectors regardless of length)

e. Any tank or piping with a coating that is determined not to be acceptable by the Division as a
“suitable dielectric coating” (Note: dielectric coatings alone are not adequate corrosion
protection)*

f. Tank systems constructed with suitable dielectric coatings (i.e., fiberglass or urethane, ACT-
100® tanks, etc.) that a corrosion expert requires to be bonded into the same cathodic
protection system of other tanks within or near the same tankhold

g. Any other system component that could potentially cause a release of petroleum into the

" Required by Rule 0400-18-01-.02(4)(c)1



environment as a result of corrosion failure unless a corrosion expert determines corrosion
protection (CP) is not required

*Any tank or piping system meeting this criterion that was not upgraded by the Federal deadline
of December 1998 (Tennessee, December 1999) is considered substandard and shall be
immediately and permanently closed by removal or closure-in-place as required by rule .07(2).

The Division does not require corrosion protection on the following components of an
underground tank system:

a. Automatic Tank Gauge (ATG) risers

b. Vapor recovery risers

c. Fill risers (only if the fill riser is fitted with a drop tube - see rule .02(4)(b)5)

d. Ventlines

e. The STP riser including the STP head

f. Interstitial Monitoring risers or any other riser not routinely containing petroleum
g. Manifold piping siphon assist lines

h. Vapor recovery assist lines

REQUIREMENTS

a. General Design and Construction of Tanks

Tanks must be properly designed and constructed as required by rule .02(4)(a), so that any
portion underground that routinely contains petroleum and is in contact with the ground is
protected from corrosion by one of the following:

1.
2.

Fiberglass-Tank is constructed of fiberglass-reinforced plastic - rule .02(4)(a)1

Steel tank with Cathodic Protection-Tank is constructed of steel and is protected from
corrosion by a cathodic protection system by either galvanic cathodic protection or
impressed current cathodic protection - rule .02(4)(a)2

Composite (Clad)-Tank is constructed of a steel-fiberglass-reinforced-plastic composite -
rule .02(4)(a)4

Jacketed-Tank is constructed with a fiberglass-reinforced plastic jacket, which has an
interstitial space between the inner tank and the outer jacket - rule .02(4)(a)4

The tank is constructed of metal without additional corrosion protection measures
provided that the tank is installed at a site that is determined by a corrosion expert not to
be corrosive enough to cause it to have a release due to corrosion during its operational
life - rule .02(4)(a)5

The tank construction and corrosion protection are determined by the Division to be

3



designed to prevent the release of any petroleum in @ manner that is no less protective
than any of the previously mentioned methods of corrosion protection - rule .02(4)(a)6

b. General Design and Construction of Piping

Piping must be properly designed and constructed, as required by rule .02(4)(b), so that any
portion that routinely contains petroleum and is in contact with the ground and/or liquid is
protected from corrosion by one of the following methods:

1. Non-Metallic (Rigid or Flexible)

If installed on or after November 1, 2005, shall meet or exceed the Standard for Safety
established by Underwriters Laboratory in UL 971 - “Non-Metallic Underground Piping for
Flammable Liquids”, July 1, 2005. This requirement shall apply to all new and/or
replacement piping. - rule .02(4)(b)1.

2. Metallic

i. Dielectrically coated piping: Piping coated with a suitable dielectric material and has
cathodic protection. - rule .02(4)(b)2.(i).

ii. Piping with field-installed cathodic protection system: Bare steel or other metal piping
to which a galvanic or impressed current system has been added. - rule .02(4)(b)2.(ii).

iii. Isolation: Metallic piping that is never in contact with the ground and/or liquid (e.g.,
metallic piping that is contained inside of a rubber boot that is sealed on each end,
excavation of all soil or earthen material that exposes the entire length of the piping,
or installation of a containment device that isolates the piping from the ground and/or
liquid, etc.). - rule .02(4)(b)4.

iv. The piping is constructed of metal without additional corrosion protection measures
provided that the piping is installed at a site that is determined by a corrosion expert
not to be corrosive enough to cause it to have a release due to corrosion during its
operational life. - rule .02(4)(b)3.(i).

v. The piping construction and corrosion protection are determined by the Division to be
designed to prevent the release or threatened release of any stored petroleum in a
manner that is no less protective than any of the previously mentioned methods of
corrosion protection. - rule .02(4)(b)4.

6. Corrosion System Design and Construction

A Corrosion Expert must design all “field installed” corrosion protection systems as required by
rules .02(4)(a)2.(ii) and .02(4)(b)2.(ii). Field Installed systems include the original or subsequent
installation of anodes or modification to a galvanic corrosion protection system or an Impressed
Current System and does not include the installation of anodes on flexible connectors in STP
sumps, transition sumps or under dispensers. Documentation that the cathodic protection
system was designed by a corrosion expert as required by rules .02(4)(a)2.(ii) and .02(4)(b)2.(ii)
must be maintained by the owner and/or operator and be available for inspection by the Division.



a. Corrosion Expert

Corrosion Expert is defined in rule .01(4) and means a person who, by reason of thorough
knowledge of the physical sciences and the principles of engineering and mathematics
acquired by a professional education and related practical experience, is qualified to engage
in the practice of corrosion control on buried or submerged metal piping systems and metal
tanks. Such a person must submit documentation for review by the Division that the person
has accreditation or certification as a Corrosion Specialist or Cathodic Protection Specialist by
the National Association of Corrosion Engineers (NACE). If it is determined by the Division that
a person has sufficient experience and education to be qualified to take responsible charge in
corrosion control of buried or submerged metal piping systems and metal tanks, then that
person shall be classified by the Division as a corrosion expert. The Division maintains a list of
corrosion experts that routinely perform work in the State of Tennessee. This list is available
on the Division’s website.

Some examples of situations requiring corrosion expert review:

e Design of Field-Installed Cathodic Protection Systems?.

¢ Any modification (including repairs) of the Cathodic Protection System, such as adding or
replacing anodes, or other changes in the design or construction of the Cathodic
Protection System. 3

e Review of Cathodic Protection System test results indicating anomalies, such as: if stray
currents are affecting metallic structures, inconclusive CP test results, and any other
system test results that the Division determines to require additional expert review.*

b. Cathodic Protection Tester

A Cathodic Protection Tester is defined in rule .01(4) and means a person who can
demonstrate an understanding of the principles and measurements of all common types of
cathodic protection systems as applied to buried or submerged metal piping systems and
metal tanks. At a minimum, such persons must have education and experience in soil
resistivity, stray current, structure-to-soil potential, and component electrical isolation
measurements of buried metal piping and tank systems.

Testing cathodic protection systems is not required to be performed by a corrosion expert to
comply with rule .02(4)(c)2. The Division requires that all cathodic protection testing
performed by a person meeting the qualifications of a Cathodic Protection Tester. All testing
must be conducted in accordance with the guidelines detailed in this technical chapter and all
results shall be recorded on the official Tennessee Cathodic Protection Testing Survey Forms
(CN-1140 and CN-1309) as required by rule .02(4)(c)2.(iii) and the records be maintained in
accordance with rule .03(2)(b)5 .

2 Required by Rule 0400-18-01-.02(4)(a)2(ii)
3 Required by Rule 0400-18-01-.02(4)(c)1
4 Required by Rule 0400-18-01-.03(2)



7. Methods of Corrosion Protection

There are two acceptable methods available to meet corrosion protection requirements: Galvanic
CP Systems and Impressed Current CP Systems.> Metals corrode naturally by the loss of electrons
from the surface of the metallic components out into the ground. Corrosion protection systems
reverse this flow of electrons inhibiting the natural process. Galvanic Systems are “passive”
corrosion protection systems that utilize anodes made of metals such as magnesium and zinc that
corrode instead of the tank or piping. Due to the difference of the innate electric potentials, a
naturally occurring electric current flows from the anodes through moisture in the ground to the
tank and/or piping resulting in the protection of the metal components. Impressed Current
Systems utilize the same principle but with the addition of an external direct current of electricity
applied to the system which supplies the flow of electrons necessary to reverse the corrosion
process.

a. Galvanic Systems are comprised of sacrificial anodes installed to cathodically protect metallic
components (tanks, piping, ancillary equipment and/or flex connectors) in contact with soil or
liquid. Tanks with anodes that were factory installed on the ends of the tank by the tank
manufacturer are referred to as a sti-P3® tank(s). Depending on the situation, supplemental
anodes can be bonded to a sti-P3® tank(s) when the original anodes have become depleted.

b. Impressed Current Systems are always “Field Installed” systems that are added after the
original installation of the tank system. These systems are designed to protect previously
unprotected steel tanks, tanks with attached anodes (sti-P3® tanks) that have become
depleted, or tanks which were previously lined internally. These systems can be installed to
protect the tanks as well as electrically continuous metallic piping.

a. Galvanic Systems

1. Design and Construction

Galvanic systems are also known as sacrificial anode systems because an anode (usually
zinc or magnesium) corrodes instead of the metal structure (i.e., the anode sacrifices itself
(corrodes) to protect the metal to which it is connected). Sacrificial anodes are connected
directly to the structure to be protected by either welding or mechanical connection of
lead wires. Galvanic systems are generally limited to those tank components that are well
coated with a dielectric material (sti-P3® tanks or fusion bonded epoxy coated steel
piping) because the available current output of these systems is low.® Attempts to protect
large areas of uncoated tanks or long runs of piping is generally not practical because the
useful life of anodes is too short, or the number of anodes needed is too great.

2. Operation and Maintenance/Inspection

Operate and maintain all galvanic systems to continuously provide corrosion protection
to the metal components of that portion of the tank, piping and underground ancillary
equipment that routinely contains petroleum and is in contact with the ground and/or
liquid. See rules .02(4)(a)2. and .02(4)(b)2. Periodic testing of galvanic systems is required

5 Required by Rule 0400-18-01-.02(4)(a)2
6 Required by Rule 0400-18-01-.02(4)(c)1



every three years, rule .02(4)(c)2.(i), to determine if the system is operating properly and
the anodes are supplying sufficient protection. Maintenance/repair of galvanic systems is
minimal and, if required, is typically limited to such things as repairs to bonding wires for
anodes that have been added subsequently to the original installation of the tanks or
reburying of visibly exposed wiring.

3. Repairs

i.  Repairs include, but are not limited to, the following: replacement of depleted
anode(s), repair or replacement of damaged bonding wires, and repair/replacement
of system components to achieve isolation. If supplemental anodes are added or new
anodes are installed on a sti-P3® tank, all design and construction requirements must
comply with Steel Tank Institute’s “Recommended Practice for the Addition of
Supplemental Anodes to sti-P3® USTs” (R972) revised December 2010 (or current
version). If, based on the design calculations, greater than 30 milliamperes of current
is needed to achieve protection as specified in document R972, a corrosion expert will
need to design the corrosion system. This will constitute a “Field Installation” - rules
.02(4)(a)2.(ii) and .02(4)(b)2.(ii). All documents related to the repair and design approval
by a corrosion expert must be maintained for the life of the system and transferred to
any new owner of the system - rules .02(4)(c)5(ii), .02(4)(c)5.(iii), .03(2)(b)5 and .03(2)(d).

ii.  The Division will allow the addition of an impressed current system, that is designed
by a corrosion expert as required by rules .02(4)(a)2.(ii) and .02(4)(b)2.(ii), to a STI-P3®
tank as a repair of the cathodic protection system when the anodes on a tank are
depleted. A bare steel tank which never met the 1999 upgrade deadlines may not be
upgraded by addition of an impressed current system. Records of this repair must be
maintained for the operational life of the UST system as required by rules .02(7)(h) and
transferred to any new owner as required by rule .03(2)(d).

iii.  Within six (6) months following a repair of a cathodically protected system, the system
shall be tested in accordance with rule .02(7)(f) to ensure that it is operating properly
and all results recorded on the official Tennessee Cathodic Protection Testing Survey
Forms (CN-1140 and CN-1309) as required by rule .02(4)(c)2.(iii) and .03(2)(b)5.

4. Testing

i. A Cathodic Protection Tester must inspect all galvanic systems for proper operation
within six (6) months of installation and at least every three (3) years thereafter and as
stated above tested within six (6) months after a repair. The system must be
functioning as designed and is effectively preventing corrosion per rule .02(4)(c)2.
Perform all testing in accordance with the instructions in Appendix 1 and 2 of this
Technical Chapter, and the Galvanic Cathodic Protection Testing Survey Form (CN-
1140).”

ii.  All UST systems to which anodes have been added for the purpose of replacing or
enhancing an existing galvanic system shall be tightness tested. The tightness test

7 Required by Rule 0400-18-01-.03(2)(b)5



shall be conducted no later than six (6) months, but no sooner than three (3) months,
following the addition of the anodes. See rules .02(4)(c)3. and .02(4)(c)5.(iii). The
Division generally does not require tightness testing of flex connectors to which
anodes have been added. Records must be transferred to any new owner as required
by rule .03(2)(d).

iii.  Structures utilizing galvanic cathodic protection will be considered adequately
protected when “A negative (cathodic) potential of at least 850 mV with the protective
current applied.®2 This potential is measured with respect to a saturated
copper/copper sulfate reference electrode contacting the electrolyte. Voltage drops
other than those across the structure to electrolyte boundary must be considered for
valid interpretation of this measurement.” This criterion is also known as “850 on” and
is not applicable to impressed current systems. For a more detailed discussion, see
“Measurement Techniques Related to Criteria for Cathodic Protection of Underground
Storage Tank Systems” (NACE Standard TM0101, Section 8).

NOTE: A Cathodic Protection Tester may not use a cathodic protection test station (such as
PP4®) that was permanently installed during the original installation of tank system to obtain
potential measurements during a cathodic protection test.® Also, a cathodic protection test
wire (such as PP2®) may not be used unless it has been demonstrated that the wire is
continuous with the tank bottom.® The reason for not using a test station and/or test wire is
because of possible continuity issues, unknown location of wire contact point, and/or
deterioration of the originally installed reference cell. Any of which can result in incorrect
potential readings.

8 Required by Rule 0400-18-01-.02(4)(c)2



5. Recordkeeping

Records must be maintained in accordance with the following:

i The CP system is to be tested every three (3) years and the results of the last two (2)
tests must be maintained and made available upon request by the Division. See rules
.02(4)(c)5.(i) and .02(4)(c)2.

ii.  Arecord of the addition of sacrificial anodes to an existing Galvanic System must be
retained for the remaining operational life of the underground storage tank system
and such records must be transferred to the new owner at the time of ownership
transfer. See rules .02(4)(c)5.(ii) and .03(2)(d).

iii.  The results of tightness testing required when anodes have been added for the
purpose of replacing or enhancing an existing Galvanic System must be retained for
the remaining operational life of the underground storage tank system. Such records
must be transferred to the new owner. See rules .02(4)(c)3., .02(4)(c)5.(iii) and .03(2)(d).

iv.  The results of any cathodic protection system repairs must be maintained for the
operational life of the system. See rule .02(7)(h).

v.  Records Transfer. Upon transfer of ownership, including, but not limited to, sale of the
tank system, originals and/or copies of all documents required for recordkeeping of
corrosion protection systems shall be transferred to the new owner of the tank system
at the time of the ownership transfer. See rule .03(2)(d).

b. Impressed Current Systems

1. Design and Construction

All Impressed Current Systems are “Field Installed” systems and are required to be
designed by a corrosion expert as required by rules .02(4)(a)2.(ii) and .02(4)(b)2.(ii). Rule
.02(4)(c)1 requires cathodic protections systems to be operated and maintained in
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accordance with a corrosion expert whose design and construction requirements must
comply with NACE Standards SP0285 for tanks, and SP0169 for piping.

Operation and Maintenance/Inspection

i. All Impressed Current Systems must be operated and maintained to continuously
provide corrosion protection to the metal components of that portion of the tank,
piping and underground ancillary equipment that routinely contains petroleum and is
in contact with the ground. See rule .02(4)(c)1.

ii. All Impressed Current Cathodic Protection Systems must be designed to allow
determination of current operating status.

e The rectifier must be visually inspected every sixty days, noting that it is turned on
and operating properly. See rule .02(4)(c)4.

e The results of these inspections must be recorded on the Impressed Current
Cathodic Protection System 60-day Record of Rectifier Operation Form CN-1282.
See rule .02(4)(c)4.

e The 60-day Rectifier Log entries shall include the date of inspection, Rectifier
On/Off status, voltage output if available, amperage output, hour meter reading if
available, name of person inspecting the equipment, and any applicable
comments. See rule .02(4)(c)4.

e The last three visual rectifier inspection results (i.e., the last six (6) months) must
be maintained by the owner and/or operator. See rules .02(4)(c)4. and
.02(4)(c)5.(iv).

The following conditions may indicate that the cathodic protection system is not providing
continuous corrosion protection as required by rule .02(4)(c)1land may require
investigation and/or repair:

e The rectifier meter(s) show either no voltage or current (amperage) at all

e The rectifier meter(s) show voltage or current (amperage) with the switch in the
'off' position

e No electrical power is being supplied to the impressed current system

e The rectifier meter(s) is “spiked” indicating the maximum voltage or current
(amperage) rating of the rectifier has been exceeded

e Rectifier logs show a current (amperage) and/or voltage variance of more than
20% from initial reading (as indicated on the most recent cathodic protection
survey) to any subsequent readings

e An otherwise malfunctioning rectifier

i. Ifthe impressed current system(s) has been off or inoperable for less than twelve (12)
months, tightness test the tank(s) and line(s) in accordance with rules .04(3)(b) and
.04(4)(b).

10



1. Ifthe results of the tightness test(s) indicate the UST system(s) is in compliance
(i.e., both the tank(s) and line(s) pass a tightness test), then:

a. Repair the impressed current system (if necessary)®

b. Place the impressed current system back into operation

c. Tightness test the tank(s) and line(s) between three (3) and six (6) months
of placing the system back into operation®

2. If the results of the tightness test(s) indicate the UST system(s) is not in
compliance (i.e., either the tank(s) or line(s) fail a tightness test), then:

a. A suspected release shall be reported to the Division within 72-hours of
discovery, and

b. Investigated per rules .05(1) through .05(4) and .06 if a release is
confirmed.

ii. If the impressed current system has been off or inoperable for greater than twelve
(12) months:

1. Permanently close the UST system(s) in accordance with rule .07(2), or

2. The tank owners and/or operators shall submit a written request to the
Division justifying why the UST system(s) should not be permanently closed. If
the Division determines that circumstances warrant further investigation, the
Division will send a written response requiring additional action.’

All repairs (see Section 3 below) to the impressed current system must be designed and
approved by a corrosion expert.'? After repairs, test the impressed current system
following the procedures described in Section 4 below. Perform this test within six months
of completing the repairs.’3

9 Required by Rule 0400-18-01-.02(4)(c)1

10 Required by Rule 0400-18-01-.02(4)(c)3

1 Required by Rule 0400-18-01-.02(4)(c)(6)(ii)(11)
12 Required by Rule 0400-18-01-.02(4)(c)1

13 Required by Rule 0400-18-01-.02(4)(c)2(i)
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The following images of a rectifier includes both an ammeter and voltmeter. To verify that
the rectifier is on, these meters should have values greater than zero. The readings do not
indicate that the system is protecting the tanks and piping, only that the unit is operating.

3. Repairs

Rule .02(7) requires that owners and/or operators of UST systems shall ensure that repairs
will prevent releases due to structural failure or corrosion as long as the UST system is
used to store petroleum. Rules .02(4)(a)2.(ii) and .02(4)(b)2.(ii) require that field installed
cathodic protection systems for tanks and piping be designed by a corrosion expert.

The Division has determined that to comply with rules .02(4)(a)2.(ii), .02(4)(b)2.(ii) and
.02(7)(a) a corrosion expert must be either involved in the design and installation, approve,
oversee, or sign off on all repairs made to cathodic protection systems that affect the
operation of the system.

Repairs include, but are not limited to, the following list of activities:

Vi.
Vii.

viii.

Replacing rectifier

Adding or replacing anodes (except as specified as maintenance - see below)
Replacing broken rectifier components

Replacing broken ground wires or anode wires

Resolving continuity issues

Adding additional structures to an existing CP system

Increasing tap settings on rectifier to achieve passing results

Any other system modifications that change the current (amperage) output of the
system

4 Required by Rule 0400-18-01-.01(1)(4)
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Any of these activities require a retest of the CP system within 6 months following the
repair of the system to comply with rules .02(7)(f).

Activities listed below may be considered maintenance and do not require the approval of
a corrosion expert under .02(4)(a)2.(ii), .02(4)(b)2.(ii) and .02(7)(a):

Maintenance includes, but is not limited to, the following list of activities:

i.  Routine CP Testing

ii.  Turning rectifier on and off for testing
iii.  Replacing blown fuse(s) or voltage/amperage meter in rectifier
iv.  Reburying anode wires that have surfaced

v.  Adding or replacing a bag or drive-in rod anode to a flex connector(s)

4. Testing

i. A Cathodic Protection Tester must inspect all impressed current systems for proper
operation within six (6) months of installation and at least every three (3) years
thereafter. The system must be functioning as designed and is effectively preventing
corrosion. See rule .02(4)(c)2.

ii. All UST systems to which anodes have been added for the purpose of replacing or
enhancing an existing impressed current system shall be tightness tested. The
tightness test shall be conducted no later than six (6) months, but no sooner than
three (3) months, following the addition of the anodes per rules .02(4)(c)3. and
.02(4)(c)5.(iii). The Division generally does not require tightness testing of flex
connectors to which anodes have been added. Records must be transferred to any
new owner as required by rule .03(2)(d).

iii. Perform corrosion testing in accordance with the instructions in Appendix 2 and 3, and
the Impressed Current Cathodic Protection Testing Survey Form (CN-1309)."
Structures utilizing impressed current cathodic protection will be considered
adequately protected, as required by rules .02(4)(c)1. and 2., and .02(7), if they meet
either:®

1. The criterion in Section 9 of NACE TM0101: a negative (cathodic) potential of at
least 850 mV when the voltage drop from the applied protective current has been
eliminated. This second meter reading is known as the “instant off” and is
measured with the protective current interrupted when the power to the rectifier
is cut off, or by using the min/max function on a meter to capture the instant off
reading, or

15 Required by Rule 0400-18-01-.02(4)(c)2(iii)
16 Required by Rule 0400-18-01-.02(4)(c)2
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2. The criterion in Section 10 of NACE TM0101: when a minimum of 100 mV of
cathodic polarization (either formation or decay, i.e. shift) can be measured on the
protected structures. When the current is interrupted, an “instant off” potential is
recorded and the structure under cathodic protection is then allowed to
depolarize until a change of at least 100 mV in potential is observed.
Depolarization may take as long as 24 hours in some cases but should not exceed
72 hours.

Recordkeeping

Records must be maintained in accordance with the following:

i. The CP system is to be tested every three (3) years and the results of the last two (2)
tests must be maintained and made available upon request by the Division per rules
.02(4)(c)2.(i). and .02(4)(c)5.(i).

ii. The results of the sixty (60) day rectifier inspection shall be recorded on the Impressed
Current CP System 60 Day Record of Rectifier Operation Form (CN-1282) and in
accordance with rule .02(4)(c)2.(iii). The results of the last three sixty (60) day rectifier
inspections must be retained for inspection by the Division as required by rules
.02(4)(c)5.(iv) and .03(2)(b)5.

iii. The results of any cathodic protection system repairs must be retained for the
remaining operational life of the underground storage tank system and such records
must be transferred at the time of ownership transfer per rules .02(7)(h) and .03(2)(d).

iv. Documentation that the cathodic protection system is designed by a corrosion expert
and that a corrosion expert was involved with repairs made to the system must be
maintained by the owner and/or operator for inspection by the Division per rules
.02(4)(a)2.(ii), .02(4)(b)2.(ii), .02(7)(h), and .03(2)(b).

v. The results of tightness testing required when anodes have been added for the
purpose of replacing or enhancing an existing Impressed Current System must be
retained for the remaining operational life of the underground storage tank system
per rules .02(4)(c)5.(ii) and .02(7)(h). Such records must be transferred in accordance
with Division rules at the time of ownership transfer per rules.03(2)(d).

Rectifiers used on UST systems are manually controlled for the most part. A corrosion
expert will determine the amount of current necessary in the design to protect the metallic
structures and set the rectifier output accordingly at installation or during modification of
the CP system as required by rules .02(4)(a)2.(ii) and .02(4)(b)2.(ii), and as outlined in the
definition of corrosion expert in rule .01(4).

If the rectifier is equipped with a voltmeter, 60 day voltage readings made by tank owners
should be fairly constant unless the rectifier is a constant current rectifier. The tank owner
should record current (amps or milliamps) from an ammeter. The recorded current
readings could vary if the anodes are buried shallow or there are wide seasonal variations
in soil moisture content. If the anodes are buried at least 8 feet deep, then measured

14



current output should remain fairly constant. Any variation in current and/or voltage
of more than 20% from the initial reading (as determined by the most recent 3-year
cathodic protection test) to a subsequent reading must be investigated and
repaired, if necessary.'’

8. Corrosion Protection for Flexible (flex) Connectors and Short Sections of
Metal Piping

This section does not apply to UST system(s) that utilize Interstitial Monitoring as a method
of release detection for product piping because the referenced piping components are
required to be in containment sumps that remain dry per rules .02(2)(b)1(ii) and .04(4)(c)1.

Flex connectors are braided stainless steel fittings used to make connections from a product line
to a dispenser or submersible pump. A braided steel mesh protects an interior plastic or non-
metallic hose that carries petroleum. Short sections of metal piping can include swing joints,
elbows, valves, STP piping stubs, unions for suction piping, dispenser piping, etc. There are two
primary methods to protect flex connectors and short sections of metal piping from corrosion:
isolation and cathodic protection.

a.

Isolation

The piping components are considered isolated if they are not in contact with the ground
and/or water. If a dry sump serves that purpose, then no further action is necessary. If all or
part of the piping components are in contact with the ground and/or water at any time
(whether in a containment sump or not), then another means of achieving isolation will be
necessary to comply with rule .02(4)(b). Isolation boots that prevent the piping component
from being in contact with soil and/or water, or removing the soil that is in contact with the
piping components can be used to achieve this goal. If the piping components cannot be
completely isolated, the addition of cathodic protection is required (see Item #2 below) in
accordance with rule .02(4)(b)2 and .02(4)(c)1.

Isolation boots are typically constructed of either a plastic or rubber material that wraps
around the entire piping component and secured. Isolation boots may be either one piece
“sleeves” which slip over a flex connector and are secured at both ends with nylon zip ties, or
stainless-steel band clamps, also known as radiator (hose) clamps. Other designs are boots
that are heat shrunk directly to a flex connector. Also, some boots are wrapped around the
flex connector/pipe and are secured with zippers, nylon ties, or Velcro fasteners.

If isolation boots show signs of degradation, they must be replaced. Isolation boots must be
secured at both ends in a manner that prevents the flex connector from encountering soil or
water. Flex connectors which cannot be isolated from contact with soil or water are not
corrosion protected; therefore, cathodic protection is required in accordance with rules
.02(4)(b)2. and .02(4)(c)1.

7 Required by Rule 0400-18-01-.02(4)(c)1
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One Piece Isolation Boot Zip Boot

The use of tape wraps as a standalone method of isolating flex connectors and/or other piping
components is not an acceptable method of corrosion protection; therefore, tape-wrapped
flex connectors (or other piping components) must also have a form of galvanic or impressed
current cathodic protection. See rule .02(4)(b)4.

Cathodic Protection

Sacrificial anodes may be attached to piping components under the dispenser or at the
submersible pump, for example, to achieve cathodic protection. Typically, sacrificial
anodes like a spike anode (drive-in rod anode) or bag anode are added in the field by
burying them in the ground adjacent to the piping and connecting a bond wire between
the anode and the component that requires cathodic protection. If the piping component
that requires protection is only in contact with water, it is recommended that a “bare”
anode (not a bag anode) be placed in the water adjacent to the piping and connected as
described above. Less common types of anodes are bracelet anodes that are attached
with a U-bolt around the piping component or anodes that are factory fitted to the flex
connector (donut anodes). Regardless of the type, the anode must be in contact with the
ground or water for it to work properly.'® Cathodic protection systems must be tested
every three years as required by rule .02(4)(c)2.(i).

'8 Required by Rule 0400-18-01-.02(4)(c)1
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Drive in rod anode

= Drive-in rod anode

Note: although this flex
connector has a bracelet
anode attached, it is

" ineffective in preventing
corrosion. To work properly,
the anode must be buried in
the ground.

A single drive-in rod, bracelet or bag anode is only designed to provide protection to a
single, isolated flex connector or short piece of metallic piping;'® therefore, additional
anodes may be required to achieve cathodic protection if the component to be
protected is continuous with other metallic components (e.g., STP pump head,
dispenser cabinet, electrical conduit, etc.).

19 Required by Rule 0400-18-01-.02(4)(b)2
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Flex connectors are also occasionally bonded to the impressed current system to achieve
protection. For this design, each flex connector must be continuous with the disconnected
rectifier negative cable; otherwise, some other method (isolation, sacrificial anodes, etc.)
will be required to achieve corrosion protection.?°

b. Cathodic Protection & Testing Flex Connectors and Short Sections of
Metal Piping*

* The terms flex connector, short section of metal piping and piping component are used
interchangeably in the sections below. The most common piping component that requires
cathodic protection is a “Flex Connector”; therefore, it is term most commonly used below.

** Document continuity test results for ALL flex connectors and short sections of metal piping
on the continuity survey page of either the Impressed Current Cathodic Protection Testing
Survey form (CN-1309) or the Galvanic Cathodic Protection Testing Survey form (CN-1140), as
appropriate.?'

1.

Flex connectors or short sections of metal piping connected to an impressed
current system

This scenario could exist at a site that has metal tanks protected by impressed current
system, non-metallic piping, and flex connectors or short sections of metal piping (i.e.,
piping components) that have been connected to the impressed current system. To test
these piping components:

Test continuity using the point-to-point continuity test procedure (see applicable
section in Appendix 2) to confirm that each piping component is continuous with
the disconnected rectifier negative cable (impressed current system must be off
when performing this procedure). Document the continuity test results in Section
XIV of form CN-1309.22 If a piping component(s) is not continuous with the
disconnected rectifier negative cable, the referenced piping component will either
need to be bonded to the impressed current system or another method of
corrosion protection will be required (i.e., isolation, sacrificial anode, etc.).?> NOTE:
if any piping component is being bonded to the impressed current system, the
involvement of a CP Expert is required (including signing off on the CP Test
report).

If the referenced piping component is continuous with the disconnected rectifier
negative cable, measure the “On” and “Instant Off” voltage in accordance with
Appendix 3 (reference electrode/cell must be placed in soil adjacent to the piping

20 Required by Rule 0400-18-01-.02(4)(b)2
21 Required by Rule 0400-18-01-.02(4)(b)2(iii)
22 Required by Rule 0400-18-01-.02(4)(c)2(iii)
23 Required by Rule 0400-18-01-.02(4)(b)2
24 Required by Rule 0400-18-01-.02(4)(b)2(ii)
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component). Document the test results in Section XV on form CN-1309. If multiple
piping components (e.g., flex connectors) under a dispenser (for example) are all
continuous with the disconnected rectifier negative cable, all flex connectors
under that dispenser can be tested as “one” piece of metal. Follow the testing
procedure in Appendix 3.

NOTE: To avoid depolarizing the piping components, it may be necessary to perform
continuity testing after obtaining “On” and “Instant Off” voltages.

2. Flex connectors or short sections of metal piping with attached sacrificial
anode(s)

Utilize the following methods when testing flex connectors with attached sacrificial
anodes. 2> These methods may also be used to test short sections of metallic piping.

Step by step procedures for testing flex connectors are described in Appendix 4.

NOTE: To test flex connectors or short sections of metal piping with attached sacrificial
anodes, the impressed current system (if applicable) must be turned off.

3. Electrically Isolated Flex connectors

Test continuity between the flex connector and connecting component (i.e., either the STP
piping or dispenser piping) by using either the point-to-point or fixed-cell/moving ground
(remote reference cell placement) method. If the flex connector is isolated from the
connecting component, then both local “on” measurements and “remote” measurements
must be taken for each flex connector. Both measurements must pass (-850 mV or more
negative) for the flex connector to be cathodically protected. 2°

NOTE: When collecting “remote” measurements, the reference cell must be placed at true
“remote earth” (see procedure below).

If either local “on” or “remote” measurements do not pass, then a local “Instant Off”
measurement must be taken by disconnecting the bond wire of the anode. If multiple
isolated flex connectors are present, then all other flex connectors not being tested must
be disconnected from their respective anodes during the testing to obtain valid “Instant
Off" measurements for the flex connector being tested. If “Instant Off” measurements fail,
then continue to observe the depolarization to determine whether the 100 mV shift
criteria is met. For local “Instant Off" readings, each flex connector must be tested
individually by placing the reference cell immediately adjacent to each flex connector (not
the anode) and making contact directly with the flex connector while disconnecting the
bond wire to the anode.?

25 Required by Rule 0400-18-01-.02(4)(c)2
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NOTE: The use of permanently attached anodes, such as “bracelet” or “donut” anodes,
may not allow proper testing of flex connectors if “remote” measurements cannot be
obtained or fail. As a result, the instant off/100 mV shift method must be used.?
Disconnecting bracelet or donut anodes is usually not practical; therefore, one solution is
to add a spike or bag anode with a bonding wire that can be disconnected to measure the
instant off/100 mV shift.

True “remote earth”: True “remote earth” is a location away from the protected structure
where the potential measurements do not significantly change regardless of how much
further away the reference electrode/cell is located from the protected structure. The
purpose of obtaining this potential measurement is to overcome the effects of any IR
(voltage) drop between the anode and the protected structure. IR drop refers to the
voltage produced by an anode to overcome resistance in the soil.

Procedure to obtain true “remote earth”: Place reference cell at least 25 feet away from
structure being tested. Measure the remote potential. Move the reference cell another 10
feet away and measure potential again. If the difference in the two measurements is less
than 10 mV, then this location represents true “remote earth” for any structures being
tested at the site. If the two measurements are not within 10 mV, then continue to move
10 feet away and measure again until two consecutive measurements are within 10 mV.2¢

4. Electrically Shorted (Continuous) Flex Connectors

Test continuity between the flex connector and connecting component (i.e., either the STP
piping or dispenser piping) by using either the point-to-point or fixed-cell/moving ground
(remote reference cell placement) method. If the flex connector is shorted to the
connecting component, then only measure local “Instant Off" potentials for each flex
connector.?® If multiple flex connectors are shorted together, the ability to
disconnect all anode bonding wires at the same time is recommended. This may
require the anode bond wires to be bonded to one common point to disconnect during
testing. To test, disconnect the common bond wire each time and contact each flex
connector separately and conduct separate “Instant Off” tests for the individual flex
connectors. This method of bonding all wires together will also make future testing more
convenient.

Bonding all anode wires to a common point is the recommended practice. Alternatively,
bond wires that are attached to each flex connector separately may be tested in the
following manner: contact the first flex connector, while all other bond wires are
detached, and disconnect its anode bond wire and measure the “Instant Off" potential.
Repeat this procedure for each flex connector. Again, if the “Instant Off” potential fails,
then continue to observe depolarization to determine whether the 100mV shift criteria is
met.

NOTE: For local “Instant Off” readings, each flex connector must be tested individually. This
is accomplished by (1) placing the reference cell immediately adjacent to each flex
connector (not the anode), (2) making contact directly with the flex connector being tested,

26 Required by Rule 0400-18-01-.02(4)(c)2
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and (3) disconnecting the bond wire to the anode.

5. Flex Connectors in Contact with Water Inside Containment Sump(s)

If an anode has been attached to a single flex connector in a sump containing water, then
only a local “Instant Off” (or 100 mV shift) potential must be measured. If multiple flex
connectors/anodes are present, then the procedures previously described for testing
isolated (“instant off” or “100 mV shift” portion only) or shorted flex connectors apply.

NOTE: In sumps with high water levels, the anode bond wire that is attached directly to a
flex connector/piping that is completely submerged may not be accessible in order to
disconnect to obtain “Instant Off" measurements. In this scenario, it is best to have the
bond wire from the anode and the bond wire from the flex connector/piping terminate at
a point above the water surface and then connect these two bond wires together. When
testing, connect the positive lead from the voltmeter to the bond wire going to the flex
connector and the negative lead to the reference electrode/cell (only submerge tip of
reference electrode/cell in water) and then disconnect the two bond wires to collect an
“Instant Off” measurement.2®

6. Flex Connectors Not in Contact with Water Inside Containment Sump (Or
The Sump is Dry) and an Anode is Attached

If the flex connector cannot be tested because it is not in contact with water, then
document accordingly in the flex connector portion of the cathodic protection test form
(e.g., unable to test Plus STP flex - not in contact with water, etc.).?”

7. Flex connector(s)/piping in a “partially contained sump”

A containment sump is considered partially contained if it is constructed in such a way
that it does not fully prevent soil/gravel from being in contact with flex connector(s) and/or
metal piping (typically under a dispenser or at a submersible turbine pump). These
“sumps” are typically constructed of plastic, wood, or metal. The piping at these sump
locations may be in contact with soil/gravel inside the sump as well as soil/gravel outside
of the sump walls. The configuration of the sump walls can present challenges in obtaining
proper potential measurements on the structure being tested. The following scenarios
may be encountered:

a. Flex connector/piping is in contact with soil/gravel and is totally contained inside the
walls of the partially contained sump. All previously described testing procedures
apply to this scenario. If collecting remote measurements, the sump wall can
sometimes cause “shielding” which may inhibit obtaining passing remote
measurements. As a result, collecting only local Instant Off/100mV shift
measurements may be necessary. Regardless, the applicable data must be obtained
individually for each flex connector. If “instant off” measurements are being collected,
the reference cell must be placed in the soil inside the sump wall immediately adjacent

27 Required by Rule 0400-18-01-.02(4)(c)2(iii)
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to each flex connector (not the anode) while obtaining instant off/100 mV shift data
using the previously described procedures.

b. Flex connector/piping is in contact with soil inside the walls of the partially contained
sump and extends into the soil outside of the sump wall (by going through, around,
or under the sump wall). For this scenario, the testing procedure varies depending on
whether the flex connector/piping is isolated or shorted (described in earlier sections),
and whether the remote measurements, if applicable, pass (-850 mV or more
negative) or fail (more positive than -850 mV).

i. Ifthe flex connector/piping is isolated, obtain local “on” and remote measurements
while making contact with each flex connector/pipe inside the sump walls. If the
local (reference cell inside sump and away from anodes) and remote
measurements (reference cell at true remote earth) pass for a given flex
connector/piping section, no additional testing is required for that particular flex
connector/pipe.

ii. If either the remote measurements fail (which is likely due to “shielding”) or the flex
connector/piping is shorted (see earlier section), additional testing will be needed.
Specifically, Instant Off/100mV shift measurements will be required for each flex
connector/pipe section inside and outside the sump wall. To test the piping section
outside the sump, make contact with the piping inside the sump wall and a place
the reference cell outside the sump wall in soil above the piping (if necessary a hole
may be drilled in the groundcover to obtain soil access).?8

In either scenario, consideration must be given to where the anodes are located. This will
affect where the reference electrode/cell is placed during testing as well as determining
whether the anode’s location is adequate to protect the piping. Also, consideration must
be given to the material of construction of the sump walls when placing the reference cell,
because sump wall construction material (e.g., galvanized steel, etc.) may influence the
potential measurements. To reduce this influence, the reference cell should be placed as
far away from the metal retaining wall (if possible) and anode.

8. Short STP Piping Sections:

Piping sections between STP heads and flex connectors that are in contact with the ground
are atrisk of failure from corrosion. This short “stub” of piping between the STP head and
flex connectors is often overlooked. Although the STP head does not require corrosion
protection, the referenced piping stub does require cathodic protection if it is in contact
with the ground.?® To achieve protection, the soil or water in contact with the piping stub
can be removed, or an anode can be added to protect the stub. If the flex connector is
protected with an anode, the piping stub may already be protected if it is electrically
continuous with the flex connector. Regardless, if an anode is being used to protect the
referenced piping, the piping must be tested to confirm that it is cathodically protected.?®

28 Required by Rule 0400-18-01-.02(4)(c)2
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0.

Internally Lined Tanks

As of December 22, 2012, all internally lined tanks shall have a cathodic protection system added
or be permanently closed as required by rule .02(4)(a)3.(v). The lining material must be compatible
with the product stored as required by .02(4)(a)3.(i)(Il). Records of the lining installation must be
maintained for the operational life of the tank as required by rule .02(4)(a)3.(i)(Vl) and transferred
to any new owners as required by rule .03(2)(d).

a. For internally lined tanks with a CP system (tanks with a properly
operating CP system do not require periodic inspections of the internal
lining)

1. The tank owner and/or operator must have CP test records required by rule .02(4)(c)2.(iii),
.02(4)(c)5.(i), and .03(2)(b)5. indicating the corrosion protection status. If the tank owner

and/or operator does not have the CP records, then they must conduct a CP test as
required by rule .02(4)(c)2.

2. An Impressed Current CP system must remain operational for the remaining life of the
tank, as required by rule .02(4)(c)1. and records maintained as required by rule .02(4)(c)5.
and .03(2).

For testing and recordkeeping of cathodic protection systems, refer to Sections 4 “Testing” and
5 “Recordkeeping” in the “Galvanic Systems” and “Impressed Current Systems” portions of this
document.

b. Internal Lining of Tanks as a Tank Repair

If a tank meets any one of the construction standards in rule .02(4)(a)1. through 5., it may be
repaired by lining. The Division will consider the lining or relining to be “in a manner thatis no
less protective”, as allowed in rule .02(4)(a)6., as long as the tank is lined following the
requirements of rule .02(4)(a)3. and .02(7)(a) and the record of the lining is maintained for the
operational life of the UST system as required by rule .02(7)(h) and records of the lining are
transferred to any new tank owner as required by rule .03(2)(d).

Exception: If the tank is constructed of fiberglass, rule .02(7)(b) has the additional requirement
mandating:

“Repairs to fiberglass-reinforced plastic tanks shall be made by the manufacturer’s
authorized representatives or in accordance with the manufacturer’s specifications.”

Consequently, if the manufacturer of a fiberglass reinforced tank does not allow its tanks to
be repaired by lining, rule .02(7)(b) would prevent lining as a repair.

The following conditions must be met for tank owners and/or operators using tank lining as a
repair:

1. Priorto adding the internal lining, the tank integrity must first be assessed and determined
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to be structurally sound in accordance with NLPA Standard 63130 and determined to be
suitable for internal lining as required by rule .02(4)(a)3.(i)(I11).

2. Rule .02(4)(a)3.()(IV) requires linings to be installed in accordance with manufacturer's
instructions. The following standards are allowed by federal rule 40 CFR Part 280.33(a) and
(b), and they may be used to comply with rule .02(4)(a)3.(i)(IV) and .02(4)(a)6:

e National Leak Prevention Association Standard 631, Chapter A-Entry, Cleaning, Interior
Inspection, Repair, and Lining of Underground Storage Tanks

e National Leak Prevention Association Standard 631, Chapter D-Lining of Fiberglass
Tanks for Compatibility & Repairs That Are Allowed

The NLPA standards are available at http://www.nlpa-online.org/standards.html and they
include requirements like the ones listed below:

i. Internal tank linings must be installed in accordance with NLPA Standard 631 which
requires an assessment of the tank shell after cleaning the tank and abrasive blasting
of the tank interior. NLPA 631 contains specifications for testing for and repairing
tank wall perforations. The procedures for assessing the tank shell in NPLA 631 must
be followed and if it is determined the tank does not pass the assessment, the tank
is not suitable for lining.

ii. The tank assessment must be performed by a company trained and qualified to
perform this work, and the tank lining must be installed in accordance with NLPA 631
and lining manufacturer's instructions by a company trained and qualified to do tank
lining.

3. Rule .02(7)(a) requires that repairs to UST systems be made to prevent releases due to
structural failures or corrosion if the UST system is used to store petroleum. In accordance
with rule .02(4)(a)3.(i)(1), any tank lining must be installed to effectively prevent a release
due to corrosion for the operational life of the system.

4. The Division asks to be given sufficient advance notice of the tank entry, cleaning,
assessment, repair, and lining installation to have staff on site during every phase of the
process. Complete documentation of the repair process is considered a tank repair record
and must be maintained for the life of the system as required by rule .02(7)(h) and
transferred to any new owner as required by rule .03(2)(d).

c. Lining and Relining Tanks to Assure Compatibility with Alternative Fuels

If a tank meets any one of the construction standards in rule .02(4)(a)1. through 5., it may be
lined or relined to meet the compatibility requirements of rule .02(5). The Division will consider
the lining or relining to be “in a manner that is no less protective”, as allowed in rule .02(4)(a)6.,
as long as the tank is lined following the requirements of rule .02(4)(a)3. and .02(7)(a) and the
record of the lining is maintained for the operational life of the UST system as required by rule
.02(7)(h) and records of the lining are transferred to any new tank owner as required by rule
.03(2)(d). If records are not maintained, the tank would be considered incompatible with
alternative fuels.

30 Required by Rule 0400-18-01-.02(7)(a)
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APPENDIX 1: STRUCTURE-TO-SOIL TEST PROCEDURE FOR GALVANIC CATHODIC

PROTECTION SYSTEMS

For tank(s) with galvanic cathodic protection systems where the anodes cannot be disconnected, a
minimum of three potential measurement must be taken (one local potential measurement at the
center of the tank and away from the anodes, and two remote earth potential measurements).!?
These two remote earth readings can be used to determine the “true” remote earth measurements.
Additional local measurements may be collected at the ends of the UST.

It is vital that proper equipment and proper techniques be used when testing cathodic protection on
UST systems.

Proper Copper/Copper Sulfate Reference Electrode/Cell Usage®

Reference electrode/cell may not be placed on concrete or other paving materials to collect
potential measurements. Drill holes in concrete to obtain access to soil over tank and piping
if necessary.

Ensure that the reference electrode/cell is placed in a vertical position (tip down).

Ensure that soil where the reference electrode/cell is placed is moist - add tap water if
necessary.

Ensure that soil where the reference electrode/cell is placed is not contaminated with
hydrocarbons.

Ensure that the reference electrode/cell window (if applicable) is not exposed to direct
sunlight.

Proper Cathodic Protection Measurement Techniques?

Ensure that good metal-to-metal contact is made between the test lead clip/probe and the
structure.

Ensure that no corrosion exists where the test lead makes contact with the structure.

Ensure that your body does not come into contact with the electrical connections.

Ensure that test leads are not submerged in any standing water.

Ensure that test lead insulation is in good condition.

Ensure that any drop tube that is installed in the tank does not prohibit contact with the tank
bottom.

If a metallic probe is used to contact the tank bottom, ensure that the probe does not contact
the fill riser or any other metallic component of the UST system.

Mandatory Test Procedure:

STI-P3® tanks3

1.

2.
3.
4

Place voltmeter on 2 volt DC scale.

Connect voltmeter negative lead to reference electrode/cell.

Place reference electrode/cell in clean soil at true remote earth* from the protected structure.
Contact tank bottom, external shell or structure being tested with positive voltmeter lead wire.
This may be accomplished by connecting the voltmeter lead wire to a copper or brass test
prod (do not used galvanized metal) mounted to the bottom of a wooden gauging stick and
lowering the stick to make contact with the structure.
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5. Obtain voltage and record in the remote voltage column on Galvanic Cathodic Protection
Survey Form CN-1140.

6. Move reference electrode/cell to a point near the center of the tank along the midline directly
over the structure that is being tested to obtain local potential reading(s). More than one local
potential reading may be made if desired.

7. Obtain voltage and record in the local voltage column on form CN-1140.

Note: If a sti-P3® tank is equipped with a PP4® test station, do not use the test station to collect either
local or remote potential measurements.?

If a test lead wire or PP2® test station is utilized to make contact with the tested structure you must
ensure that continuity exists between the test lead wire and the structure. This may be accomplished
by conducting a point-to-point continuity test.?

Cathodically protected steel or other metallic piping with galvanic anodes?®

Steel or other metallic piping is tested by following Steps 1-7 above and making the contact from the
positive voltmeter lead wire to a point on the piping. Piping requires potential measurements at each
end of the pipe. If more than 100 feet of piping exist between any two anodes, the reference
electrode/cell must also be placed at the midpoint between the two anodes that are separated by
more than 100 feet. If it is not known where the piping anodes are located, there can be no more than
100 feet of piping between any two test points.

* True Remote Earth is determined by placing the reference electrode/cell at least 25 feet away from
any structure that is to be tested, taking a potential measurement then moving the reference
electrode/cell at least 10 feet farther from the first remote reference electrode/cell test location. If the
two measurements are within 10 mV of each other, then true remote earth has been established. If
the difference between the two measurements is greater than 10 mV, then move another 10 feet
away from the structure and take another measurement. Once two (2) consecutive locations are
within 10 mV of each other, either of those locations will be true remote earth.

Data Interpretation for Cathodic Protection Testers'?3

Pass - If both the local and the remote potential measurements are -850 mV or more negative, the -
850 mV on criterion is met and adequate cathodic protection has been demonstrated.

Fail - If both the local and the remote potential measurements are more positive than -850 mV, the -
850 mV on criterion is not met and adequate cathodic protection has not been demonstrated.

Inconclusive - If either the local or the remote potential measurement is more positive than -850 mV
for all structures tested, the test result is inconclusive and further testing and/or repairs are necessary.

Incomplete - If one or more of the structures tested pass the above criteria and other structures fail
the above criteria, the tester may issue an incomplete result on form CN-1140. Structures which do
not pass the above criteria are not considered corrosion protected, and further testing and/or repairs
are necessary.
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NOTE: Any NACE certified corrosion expert may evaluate results of the survey or conduct the survey
and declare a pass or fail based on their interpretation of the data and professional judgment.

Continuity Testing

If test results are Fail or Inconclusive, a tester may perform continuity testing to determine if the
protected structure is shorted. This can help determine why the minimum -850 mV was not achieved.
See Appendix 2 for Continuity Testing Procedure.

References

a. NACE Standard TM0101-2012, NACE International
. Cathodic Protection Testing Procedures for STI-P3® USTs, R051, Steel Tank Institute, April 2017
c. Guidelines for the Evaluation of Underground Storage Tank Cathodic Protection Systems.
Mississippi DEQ, Revised February 1, 2019.
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APPENDIX 2: CONTINUITY TESTING PROCEDURE FOR CATHODIC PROTECTION
SYSTEMS

(GALVANIC & IMPRESSED CURRENT)
Adapted from Mississippi Department of Environmental Quality, Revised February 1, 2019

Fixed Cell - Moving Ground Continuity Test Procedure (not to be used for impressed current
systems):

1. Place reference electrode/cell in contact with the soil at true remote earth (see Appendix 1).
You must ensure that the remote reference electrode placement is not in proximity to any
other cathodic protection systems (e.g. natural gas pipelines) or directly over any buried
metallic structure in order to minimize the chances of unwanted interference.

2. Place reference electrode/cell firmly in moist soil and ensure that it is not in contact with any
vegetation.

3. Connect reference electrode/cell to the negative terminal of voltmeter using a long spool of
suitable wire.

4. Connect positive lead wire to voltmeter. This lead wire should have a sharp test prod (scratch
awl or similar) to ensure good contact with the metallic structures under test.

5. Place voltmeter on 2-volt DC scale.

6. Contact each buried metallic structure with the positive test lead without moving the reference
electrode/cell. Typical structures that would be tested during a continuity survey include: all
tanks, tank risers, submersible turbine pump heads, piping, flex connectors/swing joints, vent
lines, electrical conduits, dispensers, utilities, etc.

7. Obtain voltage for each component and record on Tennessee cathodic protection survey
form.

8. Obtain voltages for each component quickly because observed potential measurements can
change in a relatively short period of time due to conditions in the soil where the reference
electrode/cell is placed.

Fixed Cell - Moving Ground Data Interpretation (not to be used for impressed current systems)

e If two or more structures exhibit potential measurements that vary by 5 mV or less, the
structures are considered to be electrically continuous.

e If two or more structures exhibit potential measurements that vary by 10 mV or greater, the
structures are considered to be electrically isolated.

e If two or more structures exhibit potential measurements that vary by more than 5 mV but
less than 10 mV, the result is inconclusive and further testing (point-to-point) is necessary.
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Point-to-Point Continuity Test Procedure* (required for impressed current systems; however,
may be used with galvanic systems)

1. Iftesting an impressed current system, turn off power to rectifier and disconnect the negative
cable at the rectifier to obtain accurate continuity measurements.

2. Connect test leads to voltmeter. Both test leads should have a sharp test prod or suitable clip
lead to make good contact with tested structures.

3. Place voltmeter on millivolt DC scale.

4, Connect one voltmeter test lead to the structure being tested; connect the other voltmeter
test lead to the other structure being tested (galvanic systems) or to the disconnected negative
rectifier wire (impressed current systems). Typical structures that would be tested during a
continuity survey include: all tanks, tank risers, submersible turbine pump heads, piping, flex
connectors/swing joints, vent lines, electrical conduits, dispensers, utilities, etc.

5. Record voltages observed (millivolt difference) on each of the two structures that are being
compared and record measurements on the Tennessee cathodic protection survey form.
Reconnect the negative wire to the rectifier (impressed current systems) when testing is
completed.

Testing with this method does not require a reference electrode/cell. The two structures of interest
are simply connected in parallel with the voltmeter and a determination made as to whether or not
any potential difference exists between them.

* For impressed current systems, perform the point-to-point continuity testing AFTER
collecting Instant Off and/or 100 mV shift measurements to ensure the system does not
depolarize prior to collecting instant off and/or 100 mV shift data.

Point-to-Point Data Interpretation

e If the voltage difference observed between the two structures is 5 mV or less, the two
structures are considered to be electrically continuous with each other.

e If the voltage difference observed between the two structures is 10 mV or greater, the two
structures are considered to be electrically isolated from each other.

o If the voltage difference observed between the two structures is greater than 5mV but less
than 10 mV, the test result is inconclusive and further testing is necessary.
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APPENDIX 3: STRUCTURE-TO-SOIL TEST PROCEDURE FOR IMPRESSED CURRENT
CATHODIC PROTECTION SYSTEMS

Adapted from Mississippi Department of Environmental Quality, Revised February 1, 2019

For tank(s) with impressed current CP systems, collect a minimum of three local potential
measurements, one at each of the UST ends and one near the center of each UST.! For metal piping,
collect one potential measurement at each dispenser, midpoints of steel piping greater than 100 feet
in length, and metal piping at STP sumps. Record all necessary information on the Impressed Current
Cathodic Protection Survey Form (CN-1309).

It is vital that proper equipment and proper techniques be used when testing cathodic protection on
UST systems.

Proper Copper/Copper Sulfate Reference Electrode/Cell Usage?

e Reference electrode/cell may not be placed on concrete or other paving materials to collect
potential measurements. Drill holes in concrete to obtain access to soil over tank or piping if
necessary.

e Ensure that the reference electrode/cell is placed in a vertical position (tip down).

e Ensure that soil where the reference electrode/cell is placed is moist - add tap water if

necessary.

e Ensure that soil where the reference electrode/cell is placed is not contaminated with
hydrocarbons.

e Ensure that the reference electrode/cell window (if applicable) is not exposed to direct
sunlight.

Proper Cathodic Protection Measurement Techniques?

e Ensure that good metal-to-metal contact is made between the test lead clip/probe and the
structure.

e Ensure that no corrosion exists where the test lead makes contact with the structure.

e Ensure that your body does not come into contact with the electrical connections.

e Ensure that test leads are not submerged in any standing water.

e Ensure that test lead insulation is in good condition.

e Ensure that any drop tube that is installed in the tank does not prohibit contact with the tank
bottom.

o If a metallic probe is used to contact the tank bottom, ensure that the probe does not contact
the fill riser or any other metallic component of the UST system.

Mandatory Test Procedure:

1. Inspect rectifier for proper operation and document information on Division Form CN-1309.

2. Measure rectifier output (voltage/amperage) with a multimeter (do not rely on rectifier meter
readings). Measure individual anode circuits if a junction box is present.

3. Place voltmeter on 2-volt DC scale.

4. Connect voltmeter positive lead to structure to be tested and connect voltmeter negative lead to
reference electrode/cell. If the structure being tested has been internally lined, then the positive
lead of the voltmeter shall make contact with the exterior of the structure or to any tank system
component that is continuous with that structure.
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5. Place reference electrode/cell in clean soil directly over the structure that is being tested. Collect
at least three (3) potential measurements for each tank. The preferred locations for the potential
measurements are at the approximate midpoint and at each end of the tank along the centerline
(assuming tank length can be verified). Piping requires collection of potential measurement at
each end of the pipe and at midpoints of piping over 100 feet in length.

6. At each location (step 5 above) obtain voltage potential measurements with the protective
current applied and record in the “On Voltage" column on form CN-1309.

7. Also, at each location (step 5 above), without moving reference electrode/cell, obtain voltage
potential measurements with the protective current temporarily interrupted (instant off*) and
record in the “Instant Off Voltage” column on form CN-1309. If any instant off potential reading is
more positive than -850 mV, the tank and/or piping may or may not be adequately protected,
therefore, a 100 mV shift must be performed (see below).

8. Upon completion of this test procedure, disconnect the rectifier negative cable and perform a
point-to-point continuity test (see Appendix 2).

100 mV depolarization (shift)

Perform when the instant off potential measurement is more positive than -850 mV at any test
location (see Step 7 above).

100 mV of depolarization is determined by measuring the difference in polarization between the
instant off potential (see step 7 above) and the depolarized potential. If this change is 100 mV or
greater, the 100 mV shift criteria has been met. Depolarization typically takes minutes but may take
24 hour or longer. Regardless do not interrupt the current to the cathodic protection system for more
than 72 hours.

Calculate voltage change by subtracting final (or ending) voltage from the instant off voltage and
record these values in the appropriate columns on form CN-1309.

Data Interpretation for Cathodic Protection Testers

Pass - one of the following two criteria must be met in order for the structure to be protected:

1. If all instant off potentials are -850 mV or more negative, the -850 off criterion is met and adequate
cathodic protection has been demonstrated. Further testing is not necessary. If the instant off
potentials are more positive than -850 mV, the tank(s) and/or piping may or may not be adequately
protected, therefore, a 100 mV depolarization test must be performed.

2. If the structure exhibits more than 100 mV shift, the 100 mV shift criterion is met and adequate
cathodic protection has been demonstrated

For impressed current systems, the instant off potential should never be more negative than -1.6 volts (-
1600 millivolts) because such high potential measurements can cause coatings to disbond and result in
metal embrittlement.

Fail - If neither the -850 instant off nor the 100 mV shift criteria are met, adequate cathodic protection
has not been demonstrated and repairs/modification will be necessary to achieve cathodic protection.
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Inconclusive - All test locations meet the instant off or 100 mV shift criteria; however, other unusual
factors are discovered that may warrant review by a corrosion expert before a passing or failing result
can be determined (such as instant off potential measurements are more negative than -1,600 mV,
structures do not appear to be continuous, etc.)

NOTE: A NACE certified corrosion expert may evaluate the results of the cathodic protection survey
and determine that cathodic protection is adequate based on their interpretation.

*The instant off potential measurement is the second value observed on a digital voltmeter
immediately after the current is interrupted. The first number that appears immediately after power
interruption must be disregarded. After the second number appears, a rapid decay (depolarization)
of the structure will normally occur. Alternately, the instant off potential measurement may be
captured by using the min/max function on the voltmeter if the meter is so equipped.

To obtain instant off potential measurements, a current interrupter or a second person may be
necessary to briefly interrupt the power. If a second person option is utilized, have that person turn
the rectifier off for approximately 2 seconds and then back on for approximately 15 seconds. If
necessary, repeat this procedure until an accurate instant off reading has been obtained.

References

a. NACE Standard TM0101-2012, NACE International

b. Guidelines for the Evaluation of Underground Storage Tank Cathodic Protection Systems.
Mississippi DEQ, Revised February 1, 2019.
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APPENDIX 4: TEST PROCEDURE FOR FLEX CONNECTORS (INCLUDING SHORT
SECTIONS OF METAL PIPING)

(adapted from Steel Tank Institute procedure)

If the flex connectors are protected by an impressed current system, then test the referenced
piping components in accordance with Appendix 2 and 3; otherwise follow the test procedures
below for testing flex connectors protected with galvanic anodes.

The following procedures will describe how to obtain potential measurements for a flex connector
relative to a copper/copper sulfate reference electrode/cell. The flex connector is considered
protected if the potential measurements meet one or more of the criteria described below. Results
of these tests must be recorded on the Division’s applicable cathodic protection survey form (CN-
1140 or CN-1309).

The procedure for testing a flex connector will depend on where and how a flex connector is
installed. Flex connectors may be directly buried in soil, in contact with water, extend outside the walls
of the sump, etc. Regardless of the flex connector configuration, follow either Procedure A or B below
(as applicable):

Prior to testing flex connectors, determine whether each flex connector is electrically isolated or
continuous (shorted) with other pieces of metal (dispenser piping, STP piping stub, etc.) using either
the point-to-point or fixed-cell/moving ground (remote reference cell placement) method. A more
detailed description on how to determine electrical continuity or isolation is provided in the “Corrosion
Protection for Flexible (Flex) Connectors and Short Sections of Metal Piping” section of this Technical
Chapter and Appendix 2. Document the continuity test results on the applicable continuity survey
page of form CN-1140 or CN-1309 (as applicable).

After determining whether each flex connector is electrically continuous or isolated, test each flex
connector using the following method (as applicable):

1. Obtaining local and remote potential measurements, (PROCEDURE A)* or
2. Obtaining Instant Off potential measurements and/or 100 mV shift measurements.
(PROCEDURE B)*

*If flex connectors are protected with galvanic anodes and other structures at the facility are protected

by an impressed current system, the impressed current system must be turned off prior to testing the
flex connectors.

PROCEDURE A. -850 mV “current on”Criterion

This procedure is applicable for testing isolated flex connectors in contact with soil.

A total of 3 test measurements (one local and two at remote earth) are required for each flex
connector when using the -850 mV currenton criterion.
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Set the voltmeterto the 2-volt DC scale.

Make contact to the flex connector** withthe positive lead of the voltmeter.

Connect the negative lead of the voltmeter to the reference electrode/cell.

Place the reference electrode/cell in the soil immediately adjacentto the flex connector and
away from any anodes.

Record the voltage observed on the voltmeter as the "local" potential.

Place the reference electrode/cell in the soil approximately 25 feet away from the flex
connector and any other cathodically protected structure at the facility and note voltage
observed on the voltmeter.

Move the reference electrode 10 feet further away, place in the soil and observe the voltage.
If the voltage observed in Step 6 is within 10 mV of the voltage observed in Step 7, then it
may be assumed that the reference electrode/cell location in Step 7 is at “true remote
earth”.

If the voltages observed in Steps 6 and 7 are not within 10 mV of each other, continue
moving the reference electrode/cell untilthe voltages obtained at two different locations are
within 10 mV of each other.

**Test each flex connector individually.

Determination of PASS/FAIL

Pass = All three potential measurements (one local and two remotes) must be -850 mV or more
negative.

Fail = One or more of the three potentialmeasurements are less than -850 mV.

PROCEDURE B. -850 mV instant off or 100 mV Shift Criterion

This procedure is applicable for flex connectors in contact with soil, submerged or partially submerged
in water in a containment sump, or in situations as described in Procedure A where passing remote
potential measurements cannot be obtained.

HwnN =
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Setthe voltmeter to the 2-volt DC scale.

Make contact to each flex connector** with the positive lead of the voltmeter.

Connect the negative lead of the voltmeter to the reference electrode/cell.

Place the reference electrode/cell in the soil or water (only submerge the ceramic tip)
immediately adjacent to the flex connector.

Record the voltage observed on the voltmeter asthe on potential.

Without moving the reference electrode/cell, disconnect the anode lead wire(s) and record
the instant off potential measurement (Note: All other anodes on any other flex
connectors in the same sump must be disconnected when obtaining instant off
potential measurements or 100 mV shift data.)

If the instant off potential measurement is not -850 mV or more negative,then the anode
may remain temporarily disconnected and the flex connector allowed to depolarize in an
effort to demonstrate a shift in the potential of 100 mV or greater.
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**Test each flex connector individually.

Determination of PASS/FAIL:

Pass = The instant off potentialis -850mV or more negative, OR the shift in the potential is 100 mV or
greater.

Fail = The instant off potential is less than -850 mV (i.e., more positive than -850 mV), OR the shift in
the potential is less than 100 mV.

Note: When attempting to demonstrate the 100 mV shift criterion has been met, the ending voltage
is subtracted from the instant off voltage.

For example: Ifthe instant off voltage is recorded as -730 mV and the ending voltage is recorded as
-550 mV, then the potential shift would be 180 mV thus indicating that the flex connector is
cathodically protected (i.e., Pass). If the instant off voltage is -735 mV and the ending voltage is -680
mV, then the potential shift would only be 55 mV thus indicating that the flex connector is not
cathodically protected (i.e., Fail).
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APPENDIX 5: COMMONLY USED DEFINITIONS

Anode—the part of a corrosion cell where oxidation (corrosion) occurs. Electrons flow away from the
anode and carry metal ions.

Cathode—the part of a corrosion cell which is protected by the anode. Reduction is the principal
reaction occurring at the cathode. Electrons flow toward the cathode in the corrosion cell.

Cathodic protection—a process that reduces the corrosion rate of a metal surface by making that
surface the cathode of a corrosion cell.

Conductivity—the measure of the ability of a material to conduct an electric charge. (Conductivity is
the reciprocal of resistivity.)

Continuity bond—a metallic connection that provides electrical continuity between structures.

Corrosion—deterioration of a material, usually a metal, that results from a chemical or
electrochemical reaction with its environment.

Current—a flow of electric charge or the amount of electric charge flowing past a specified point per
unit of time.

Delamination—separation of layers in a material or separation between one or more coats from
another coat within a coating system.

Disbondment—the loss of adhesion between a coating and the substrate.

Discontinuity—a condition in which the electrical path through a structure is interrupted by
something that acts as a dielectric or insulating fitting.

Corrosion cell—an electrochemical system consisting of an anode and a cathode in metallic contact
and immersed in an electrolyte. This process produces an electrochemical reaction involving oxidation
of the anode and reduction of the cathode. The anode and cathode may be different metals or
dissimilar areas on the same metal surface.

Electrode—a material that conducts electrons, is used to establish contact with an electrolyte, and
through which current is transferred to or from an electrolyte.

Electrode potential—the potential of an electrode in an electrolyte as measured against a reference
electrode.

Electromotive series—a list of elements arranged according to their standard electrode potentials.

Galvanic anode—a metal that provides sacrificial protection to another metal that is more noble
when electrically coupled in an electrolyte. This type of anode is the electron source in one type of
cathodic protection.

Galvanic corrosion—accelerated corrosion of a metal because of an electrical contact with a more
noble metal or nonmetallic conductor in a corrosive electrolyte.

General corrosion—corrosion that is distributed more-or-less uniformly over the surface of a
material.

Half cell—commonly used in the field to refer to a reference electrode. It may be comprised of a
copper rod and a copper sulfate solution commonly used for measuring corrosion of steel with
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respect to copper. It may also be made of a silver and silver chloride solution for measuring in marine
environments.

Holiday—a discontinuity in a protective coating that exposes unprotected surface to the
environment.

Hydrogen embrittlement—metal degradation caused by the presence of hydrogen within a metal
or alloy resulting from the application of too much protective current on the structure being protected.

Impressed current—an electric current supplied by a power source that is external to the electrode
system. An example is direct current for cathodic protection.

Impressed current anode—a suitable electrode used in an impressed current system.

Instant-off potential—the polarized half-cell potential of an electrode taken immediately after the
cathodic protection current is interrupted, which closely approximates the potential without IR drop
(i.e., the polarized potential) when the current was on.

lon—an electrically charged atom or group of atoms.
IR drop—the voltage across a resistance when current is applied in accordance with Ohm's law.

Lining—a coating or layer of sheet material adhered to the interior surface of a container used to
protect the container against corrosion by its contents and/or to protect the contents of the container
from contamination by the container material.

Localized corrosion—corrosion at discrete sites also known as pitting or crevice corrosion.

Negative return—a point of connection between the cathodic protection negative cable and the
protected structure.

Ohm's Law—the current through a conductor between two points is directly proportional to the
potential difference across the two points. Voltage = current x resistance.

Passivation—the process in metal corrosion by which metals become passive generally by having a
coating form on the surface that isolates the metal from the electrolyte.

Pinhole—a minute hole through a coat or coats that exposes an underlying coat or the substrate.
Pit—a surface cavity with depth equal to or greater than the minimum dimension at the opening.

Pitting—localized corrosion of a metal surface that is confined to a small area and takes the form of
cavities called pits.

Polarization—the change from the corrosion potential as a result of current flow across the
electrode/electrolyte interface.

Polarized potential—the potential across the structure/electrolyte interface that is the sum of the
corrosion potential and the cathodic polarization.

Protective coating—a coating applied to a surface to protect the substrate from corrosion.

Reference electrode/cell—an electrode/cell having a stable and reproducible potential, used in the
measurement of other electrode potentials.

Remote earth—a location on the earth far enough from the affected structure that the soil potential
gradients associated with currents entering the earth from the affected structure are insignificant.
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Sacrificial (galvanic) protection—reduction of corrosion of a metal by electrically connecting the
metal to a galvanic anode (a form of cathodic protection).

Shielding—preventing the cathodic protection current from reaching its destination or diverting it
from its natural path.

Stray current—current flowing through paths other than the intended circuit.
Stray-current corrosion—corrosion resulting from stray current.

Structure-to-electrolyte potential—the potential difference between the surface of a buried or
submerged metallic structure and the electrolyte that is measured with reference to an electrode in
contact with the electrolyte.

Structure-to-soil potential—see structure-to-electrolyte potential.

Structure-to-structure potential—the potential difference between metallic structures, or sections
of the same structure, in a common electrolyte.

Uniform corrosion—corrosion that proceeds at exactly the same rate over the surface of a material.
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APPENDIX 6: IMPRESSED CURRENT CATHODIC PROTECTION TESTING SURVEY
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DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS
William R Snodgrass Tennessee Tower

312 Rosa L. Parks Avenue, 12" Floor
Nashville, TN 37243 (615) 532-0945 RESET FORM
IMPRESSED CURRENT CATHODIC PROTECTION TESTING SURVEY

»  Utilize this form to evaluate underground storage tank (UST) impressed current cathodic protection systems in the State of Tennessee.

»  Access to the soil directly over the cathodically protected structure that is being evaluated is required.

I. UST FACILITY Il. UST OWNER
NAME: NAME:
FACILITY ID NUMBER: COMPANY:
ADDRESS: ADDRESS:
CITY: COUNTY: CITY: STATE:
lll. CP TESTER
TESTER’S NAME: COMPANY:
ADDRESS: LIST CERTIFICATION, IF ANY:
CITY: STATE: PHONE NUMBER:

IV. REASON SURVEY WAS CONDUCTED (mark only one)

D Routine — 3 year D Routine — within 6 months of installation D Re-survey after fail/repair/modification
Date next cathodic protection survey must be conducted by: (required every 3 years).
V. CATHODIC PROTECTION TESTER’S EVALUATION (mark only one)
| PASS All protected structures at this facility pass the cathodic protection survey and it is judged that adequate cathodic
protection has been provided to the UST system (indicate all applicable criteria by completion of Section VII).
] FAIL One or more components did not pass the cathodic protection survey.
D INCONCLUSIVE The cathodic protection survey must be evaluated by a corrosion expert if it cannot be determined that the protected

structures are continuous, or other factors may result in high readings, etc. (complete Section VI).

CP TESTER'S SIGNATURE: DATE CP SURVEY PERFORMED:
VI. CORROSION EXPERT’S EVALUATION (mark only one)

The survey must be conducted and/or evaluated by a corrosion expert when: a) replacement or addition of anodes, or other changes in the construction or design of
the impressed current system are made (see also the Repairs section of the Impressed Current portion of Technical Chapter 4.1 “Corrosion Protection —
Standardized Inspection Manual”); b) stray current may be affecting buried metallic structures; or c) an inconclusive result was indicated in Section V.

O PASS (based on above criteria) [J FAIL (based on above criteria)

CORROSION EXPERT’S NAME: COMPANY NAME:

NACE INTERNATIONAL CERTIFICATION NUMBER:

CORROSION EXPERT’S SIGNATURE: DATE:
VIi. CRITERIA APPLICABLE TO EVALUATION (mark all that apply)

Structure-to-soil potential measurements are—850 mV or more negative with respect to a Cu/CuSO4 reference

850 OFF electrode with protective current temporarily interrupted (instant-off).
Continuit Structure(s) listed in Section XIV that are to be protected by the impressed current system are continuous with the
Yy rectifier negative.
100 mV Shift Structure(s) tested exhibit a shift of at least 100 mV of cathodic polarization.
VIIl. ACTION REQUIRED AS A RESULT OF THIS EVALUATION (mark only one)
n NONE Cathodic protection is adequate. No further action is necessary at this time. Test again no later than the date
specified in Section IV.

U RETEST Cathodic protection may not be adequate. Retest to determine if passing results can be achieved.
| EE'FI:QISBI'& Cathodic protection is not adequate. Repair/modification is necessary as soon as practical.
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IX. DESCRIPTION OF UST SYSTEM

FACILITY NAME: FACILITY ID NUMBER:
TANK # PRODUCT CAPACITY TANK PIPING FLEX CONNECTORS (Y /N). IF YES, INDICATE
MATERIAL MATERIAL LOCATION (STP / DISP / STP AND DISP)
1
2
3
4
5
6
7
Isolation (booted) Isolation (not in contact with the ground)
YES Method: . o
If metal flex connectors are Attached Anode’ (provide details in comments)
present, are they corrosion
protected? NO Action taken:

Comments (e.g., piping brand, specific flex/anode locations, etc.):

'If the flex connectors are protected by sacrificial anodes, test accordingly and include in Section XVI on this form.

X. IMPRESSED CURRENT RECTIFIER DATA (complete all applicable)

To conduct an effective evaluation of the cathodic protection system, a complete evaluation of rectifier operation is necessary.

. RATED DC
RECTIFIER MANUFACTURER: OUTPUT:
RECTIFIER MODEL: RECTIFIER SERIAL NUMBER:
RECTIFIER OUTPUT AS INITIALLY DESIGNED OR LAST MEASURED (if available):
DC OUTPUT DC OUTPUT
EVENT DATE TAP SETTINGS (as indicated on (MEASURED using HOUR COMMENTS
the rectifier meter) a voltmeter) METER
COARSE FINE VOLTS AMPS VOLTS AMPS
“AS FOUND”
“AS LEFT”
Check all that apply: single amp/voltmeter dual amp/voltmeter red/green indicator light

XI. IMPRESSED CURRENT POSITIVE CIRCUIT MEASUREMENTS (output amperage)

Complete if system design allows such measurements (i.e. individual lead wires for each anode are installed and measurement shunts are present).

CIRCUIT 1 2 3 4 5 6 7 8 8 10 TOTAL (AMPS)

ANODE (+)

Xll. DESCRIPTION OF CATHODIC PROTECTION SYSTEM REPAIRS AND/OR MODIFICATION

Complete if repairs or modifications to the cathodic protection system are made or are necessary. Certain repairs/modifications as explained in Technical Chapter
4.1 Corrosion Protection, are required to be designed and/or evaluated by a corrosion expert (completion of Section VI required). Attach corrosion expert’s
calculations and have corrosion expert sign Section VI.

Replacement or addition of anodes for an impressed current system (attach corrosion expert’s design).

Repairs or replacement of rectifer (explain in Remarks/Other below).

Anode header cables repaired and/or replaced (explain in Remarks/Other below).

Impressed current protected tanks/piping not electrically continuous (explain in Remarks/Other below).

Remarks/
Other

CN-1309 (rev 12/21) 2 RDA-2304



XIlll. UST FACILITY SITE DRAWING

Attach detailed legible drawing or use the space provided to draw a sketch of the UST and cathodic protection systems. Sufficient detail must be given to
clearly indicate where the reference electrode was placed for each structure-to-soil potential that is recorded on the survey forms. Include details such as
the location of all tanks, piping, and dispensers; buildings and streets; anodes and wires; and the rectifier. Each CP test (reference electrode placement)
location must be indicated by a code (1,2, T-1, D-1, etc.) corresponding with the appropriate line number in Section XV. of this form.

AN EVALUATION OF THE CATHODIC PROTECTION SYSTEM IS NOT COMPLETE WITHOUT AN ACCEPTABLE SITE DRAWING.
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XIV. IMPRESSED CURRENT CATHODIC PROTECTION SYSTEM CONTINUITY SURVEY (Perform Tasks in Section XV
before completing tasks in this section)
»  This section will be utilized to record measurements of continuity on UST systems that are protected by impressed current cathodic protection
systems.
»  Conduct point-to-point test between the disconnected rectifier negative cable and all other structures.
»  For impressed current systems, each protected structure must be continuous with the disconnected rectifier negative cable to pass the continuity
survey.
FACILITY NAME: FACILITY ID NUMBER:
POINT-TO-
STRUCTURE “A”" STRUCTURE “B"2 POINT® ISOLATED |
VOLTAGE CONTINUOUS / INCONCLUSIVE*
DIFFERENCE
(example) (example) (example) (example)
RECTIFIER NEGATIVE CABLE PLUS STEEL PROD LINE @ STP 11 mv ISOLATED
(example) (example) (example) (example)
RECTIFIER NEGATIVE CABLE PLUS STEEL TANK BOTTOM omv CONTINUOUS
(example) (example) (example) (example)
RECTIFIER NEGATIVE CABLE PLUS TANK STP 6 mv INCONCLUSIVE
(example) (example) (example) (example)
RECTIFIER NEGATIVE CABLE REGULAR TANK TOP 4 mv CONTINUOUS
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
Inconclusive
COMMENTS:
1 Structure “A” should always be the rectifier negative cable after disconnecting from the rectifier (unless you are documenting continuity of flex
connectors protected by galvanic anodes).
2  Describe the “other” protected structure “B” that you are attempting to demonstrate is continuous (e.g. plus steel product line @ STP, plus
tank bottom, plus tank STP, etc.).
3 Record the voltage difference observed between structure “A” and structure “B” when conducting “point-to-point” testing (e.g. 1 mV).
4  Document whether the test indicated the protected structure was continuous (1 - 5 mV), inconclusive ( 6 - 9 mV), or isolated ( > 10 mV).
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XV. IMPRESSED CURRENT CATHODIC PROTECTION SYSTEM SURVEY

YV V V YV V

Both on and instant off potentials must be measured for each structure that is required to be cathodically protected.
All instant off potentials must be -850 mV or more negative or the 100 mV shift criterion must be satisfied to pass.

This section will be utilized to record structure-to-soil potential measurements obtained from a survey of the impressed current cathodic protection system.

The reference electrode must be placed in soil directly over the tested structure and as far away from active anodes as practical to obtain a valid structure-to-soil potential.

Collect at least three potential readings over each tank, one reading at each end of every piping run, and one reading at the midpoint of product lines over 100 feet in length.

FACILITY NAME:

FACILITY ID NUMBER:

LOCATION CODE'

STRUCTURE?

CONTACT
POINT?

REFERENCE CELL
PLACEMENT#

ON VOLTAGE®

INSTANT
OFF
VOLTAGE®

100 mV SHIFT

ENDING
VOLTAGE’

VOLTAGE
CHANGE®

PASS / FAIL®

(example)

1

(example)

PLUS TANK

(example)
TANK
BOTTOM

(example)

SOIL @ PLUS TANK STP

(example)

-1070 mV

(example)

-875 mV

(example)

PASS

(example)

2

(example)

PLUS PIPING

(example)

PLUS PIPING
@ DISP5/6

(example)

SOIL UNDER DISP 5/6

(example)

-810 mV

(example)

-680 mV

(example)

-575 mV

(example)

105 mV

(example)

PASS

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

COMMENTS:

© 0 NOoO O WDN =

criteria).

Designate numerically or by code on the site drawing each “local” reference electrode placement (e.g. 1, 2, 3... T-1, T-2, P-1, P-2...etc.).
Describe the structure that is being tested (e.g. plus tank; diesel piping; flex connector; etc.).
Describe where the structure being tested is contacted by the test lead (e.g. plus tank bottom, diesel piping @ dispenser 7/8, etc.).

Describe exact location where reference electrode is placed for each measurement (e.g., soil @ regular tank STP, soil @ dispenser 5/6, etc.).
Record the structure-to-soil potential observed with the current applied (e.g. —1070 mV).

Record the structure-to-soil potential observed when the current is interrupted (e.g., =875 mV).
(Applies to 100 mV shift only) Record the voltage observed at the end of the test period (e.g., =575 mV).
(Applies to 100 mV shift only) Subtract the instant off voltage from the ending voltage (e.g., =575 mV — [-680 mV] = 105 mV change).
Indicate if the tested structure passed or failed one of the two acceptable criteria (more negative than —850 mV instant-off or greater than 100 mV shift

CN-1309 (rev 12/21)
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»  This form will be utilized to record structure-to-soil potential measurements for galvanically protected flex connectors (or short piping sections).

»  Atotal of three (3) potential measurements (one local and two at remote earth to determine True Remote Earth) is required for each flex connector when using the “On” / "Local Voltage” (-850
mV) criteria. Record the True Remote Earth Voltage on the form below.

»  If either the local or the remote potential measurements fail (more positive than -850 mV), use the instant off or 100 mV shift criteria to determine protective status (i.e. Pass / Fail). The instant
off or 100 mV shift measurements are obtained after disconnecting the anode from the flex connector.

»  See also Appendix 4 of Technical Chapter 4.1, Corrosion Protection.
»  Potential measurements must be obtained for each flex connector.

FACILITY NAME: FACILITY ID NUMBER:
Location of Remote Reference Cell Placement, if Applicable (also designate on site drawing):

TRUE INSTANT 100 my SHIFT
WHEREIS | CONTINUOUS OR
TANK & PRODUCT: | FLEXLOCATION® | ANODE | ISOLATED?®(mustalso | CONTACTPOINT* | | LOCAL | REMOTE | OFF oL VOLTAGE | PASSIFAIL’
ATTACHED? complete Section XIV) VOLTAGE® | (if necessary) (if necessary) CHANGE

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

COMMENTS:

N

Designate the number, product, and capacity of the tank with which the flex connector is associated.

Indicate location of flex being tested (e.g. REGULAR FLEX AT DISPENSER 3/4, DIESEL FLEX AT STP, etc.).

Continuity or isolation of flex connectors must be documented in the Continuity Survey Section (XIV) before completion of this Section to determine whether to use remote voltage or instant
off/100 mV shift. If testing flex connectors only, include Continuity Survey Section (XIV) of this form with this Section.

Designate exact point of contact when testing flex (i.e., if isolated, must contact only the flex itself. If continuous with another component, can contact either one).

Record the structure-to-soil potential measurement for “Local Voltage” in millivolts (e.g. =875 mV, -980 mV, etc.).

Record the structure-to-soil potential measurement for “True Remote Earth Voltage” in millivolts.

Indicate whether the tested structure passed or failed based on your interpretation of the test data.

w N

~No oA
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»  This form will be utilized to record structure-to-soil potential measurements for galvanically protected flex connectors (or short piping sections).

»  Atotal of three (3) potential measurements (one local and two at remote earth to determine True Remote Earth) is required for each flex connector when using the “On” / “Local Voltage” (-850
mV) criteria. Record the True Remote Earth Voltage on the form below.

»  If either the local or the remote potential measurements fail (more positive than -850 mV), use the instant off or 100 mV shift criteria to determine protective status (i.e. Pass / Fail). The instant
off or 100 mV shift measurements are obtained after disconnecting the anode from the flex connector.

»  See also Appendix 4 of Technical Chapter 4.1, Corrosion Protection.

»  Potential measurements must be obtained for each flex connector.

FACILITY NAME: FACILITY ID NUMBER:
Location of Remote Reference Cell Placement, if Applicable (also designate on site drawing):

TRUE INSTANT 100 m¥ SHIPT
WHERE IS CONTINUOUS OR
TANg :ﬁ:gﬁ.eyc-r’ FLEX LOCATION? ANODE ISOLATED? 3 (must also CONTACT POINT* V(I)-81(': AAGLE5 R: "\WRC.:.THE V081|':£GE V%"I‘.PI'IIT((:E VOLTAGE PASS/FAIL’
ATTACHED? complete Section XIV) s 5 . CHANGE
VOLTAGE (if necessary) (if necessary)

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

COMMENTS:

Designate the number, product, and capacity of the tank with which the flex connector is associated.

Indicate location of flex being tested (e.g. REGULAR FLEX AT DISPENSER 3/4, DIESEL FLEX AT STP, etc.).

Continuity or isolation of flex connectors must be documented in the Continuity Survey Section (XIV) before completion of this Section to determine whether to use remote voltage or instant
off/100 mV shift. If testing flex connectors only, include Continuity Survey Section (XIV) of this form with this Section.

Designate exact point of contact when testing flex (i.e., if isolated, must contact only the flex itself. If continuous with another component, can contact either one).

Record the structure-to-soil potential measurement for “Local Voltage” in millivolts (e.g. =875 mV, -980 mV, etc.).

Record the structure-to-soil potential measurement for “True Remote Earth Voltage” in millivolts.

Indicate whether the tested structure passed or failed based on your interpretation of the test data.

WN -~

~N o oA
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APPENDIX 7: GALVANIC CATHODIC PROTECTION TESTING SURVEY

51



STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS
William R Snodgrass Tennessee Tower

312 Rosa L. Parks Avenue, 12" Floor
Nashville, TN 37243 (615) 532-0945 RESET FORM

GALVANIC CATHODIC PROTECTION TESTING SURVEY

»  Utilize this form to evaluate underground storage tank (UST) galvanic cathodic protection systems in the State of Tennessee.
»  Access to the soil directly over the cathodically protected structure that is being evaluated is required.

I. UST FACILITY Il. UST OWNER
NAME: NAME:
FACILITY ID NUMBER: COMPANY:
ADDRESS: ADDRESS:
CITY: COUNTY: CITY: STATE:
lll. CP TESTER
TESTER’S NAME: COMPANY:
ADDRESS: LIST CERTIFICATION, IF ANY:
CITY: STATE: PHONE NUMBER:
IV. REASON SURVEY WAS CONDUCTED (mark only one)
] Routine - 3 year ] Routine — within 6 months of installation ] Re-survey after fail/repair/modification
Date next cathodic protection survey must be conducted by: (required every 3 years).
V. CATHODIC PROTECTION TESTER’S EVALUATION (mark only one)

D PASS All protected structures at this facility pass the cathodic protection survey and it is judged that adequate cathodic protection

has been provided to the UST system (indicate all applicable criteria by completion of Section VII).

One or more protected structures at this facility fail the cathodic protection survey and it is judged that adequate cathodic
[1 INCOMPLETE protection has not been provided to the UST system (complete Section VIII).
0 FAIL All tanks or piping did not pass the cathodic protection survey (complete Section VIII).

D INCONCLUSIVE If the remote and local do not both indicate the same result on all protected structures (both pass or fail), inconclusive is
indicated and the resurvey must be evaluated and/or conducted by a corrosion expert.(Complete section VI.)

CP TESTER'S SIGNATURE: DATE CP SURVEY PERFORMED:
VI. CORROSION EXPERT’S EVALUATION (mark only one)

The survey must be conducted and/or evaluated by a corrosion expert when: a) an inconclusive is indicated for any protected structure since both the local and the
remote structure-to-soil potentials do not result in the same outcome (both pass or both fail); b) repairs to galvanized or uncoated steel piping are conducted; or c)
replacement or addition of anodes for tanks and/or piping (except flexible connectors and/or short sections of metal piping).

[] PASS (based on above criteria) [ FAIL (based on above criteria)

CORROSION EXPERT’S NAME: COMPANY NAME:

NACE INTERNATIONAL CERTIFICATION NUMBER:

CORROSION EXPERT’S SIGNATURE: DATE:
VII. CRITERIA APPLICABLE TO EVALUATION (mark all that apply)
D 850 ON Structure-to-soil potentials -850 mV or more negative with respect to a Cu/CuS0O4 reference electrode with the protective current
applied (applicable to any galvanically protected structure).
D 850 OFF Structure-to-soil potentials -850 mV or more negative with respect to a Cu/CuSO4 reference electrode with protective current
temporarily interrupted (applicable only to galvanic systems where the anodes can be disconnected).
|:| 100 mV Shift Structure tested exhibits at least 100 mV shift (applicable to galvanic systems where the anodes can be temporarily disconnected).
VIIl. ACTION REQUIRED AS A RESULT OF THIS EVALUATION (mark only one)
Cathodic protection is adequate. No further action is necessary at this time. Test again by no later than the date specified
[1 NONE in Section V.

|:| REPAIR & RETEST Cathodic protection is not adequate. Repair/modification is necessary as soon as practical.

CN-1140 (Rev 11/21) 1 RDA-2304



IX. DESCRIPTION OF UST SYSTEM

FACILITY NAME: FACILITY ID NUMBER:
TANK # PRODUCT CAPACITY TANK MATERIAL PIPING MATERIAL FLEX CONNECTORS (Y /N). IF YES, INDICATE
LOCATION (STP /DISP / STP AND DISP)
1
2
3
4
5
6
7
Isolation (booted - Isolation (not in contact with the ground
YES Method: ( 1) . . ( 9 )
If metal flex connectors Attached Anode’ (provide details in comments)
are present, are they .
corrosion protected? NO Action taken:

Comments (e.g., piping brand, specific flex/anode location, etc.):

'If the flex connectors are protected by sacrificial anodes, test accordingly and include in Section XIV. on this form.

X. DESCRIPTION OF CATHODIC PROTECTION SYSTEM REPAIRS AND/OR MODIFICATION

Complete if repairs or modifications to the cathodic protection system are made or are necessary. Certain repairs/modifications as explained in Technical Chapter 4.1
Corrosion Protection, are required to be designed and/or evaluated by a corrosion expert (completion of Section VI. required).

[ Adding or replacing existing anodes for a sti-P5® tank (attach corrosion expert's design).

[ Adding or replacing existing anodes for metallic pipe (attach corrosion expert’'s design).

[C] Resolving continuity issues when problems identified and system does not pass (attach explanation).

Remarks/Other

CN-1140 (Rev 11/21) 2 RDA-2304




XI. UST FACILITY SITE DRAWING

Attach detailed legible drawing or use the space provided to draw a sketch of the UST and cathodic protection systems. Sufficient detail must be given to
clearly indicate where the reference electrode/cell was placed for each structure-to-soil potential that is recorded on the survey forms. Include details
such as the location of all tanks, piping, and dispensers; buildings and streets; and additional anodes (if applicable)and wires. Each CP test (reference
electrode placement) location must be indicated by a code (1,2, T-1, D-1, etc.) corresponding with the appropriate line number in Section XlII. of this
form. Also, include the two (2) locations used to determine true remote earth (e.g., R1 and R2).

AN EVALUATION OF THE CATHODIC PROTECTION SYSTEM IS NOT COMPLETE WITHOUT AN ACCEPTABLE SITE DRAWING.

CN-1140 (Rev 11/21) 3 RDA-2304



Xll. GALVANIC (SACRIFICIAL ANODE) CATHODIC PROTECTION SYSTEM CONTINUITY SURVEY

Y VYVY

Section XIV

This section will be utilized to record measurements of continuity on UST systems that are protected by galvanic cathodic protection systems.
When conducting a fixed cell-moving ground survey, the reference electrode/cell must be placed in soil at a true remote earth location and left undisturbed.
Either fixed cell-moving ground or point-to-point methods may be used to test continuity between any two structures.
For galvanic systems, the structure that is to be protected must be isolated from any other metallic structure to pass the continuity survey except for conditions specified in

FACILITY NAME:

FACILITY ID NUMBER:

DESCRIBE LOCATION OF TRUE REMOTE EARTH REFERENCE ELECTRODE/CELL PLACEMENT (e.g. In grass 50 feet NE of Premium Tank, etc.):

Provide the two (2) remote measurements used to determine the location of “True Remote Earth” (measurements must be less than 10 mV difference) (e.g.,
Premium Tank Remote 1 =-890 mV & Premium Tank Remote 2 =-884 mV, etc.):

STRUCTURE “A”3 | STRUCTURE “B”* | POINT-TO-POINT ® ISOLATED/ ©
STRUCTURE “A” 1 STRUCTURE “B” 2 TRUE REMOTE TRUE REMOTE VOLTAGE CONTINUOUS/
EARTH VOLTAGE EARTH VOLTAGE DIFFERENCE INCONCLUSIVE
(example) (example) (example) (example) (example)
PREMIUM TANK BOTTOM PREMIUM TANK FILL RISER -921 mV -915 mvV INCONCLUSIVE
(example) (example) (example) (example)
PREMIUM TANK BOTTOM PREMIUM TANK FILL RISER 17 mv ISOLATED
(example) (example) (example) (example)
PREMIUM STP FLEX PREMIUM STP 25 mv ISOLATED

COMMENTS:

o g A W N

Record the measured structure-to-soil potential at true remote earth of the unprotected structure “B” in millivolts (e.g. —915 mV).

Describe the cathodically protected structure that you are attempting to demonstrate is isolated from unprotected structures (e.g. prem. tank).
Describe the unprotected structure that you are attempting to demonstrate is isolated from the protected structure (e.g. premium tank fill riser).

Record the measured structure-to-soil potential at true remote earth of the cathodically protected structure “A” in millivolts (e.g. =921 mV).

Record the voltage observed between the protected and the unprotected structures when conducting point-to-point testing (e.g. 17 mV).

Document whether the test indicated the protected structure was continuous (1 - 5 mV), inconclusive (6 - 9 mV), or isolated ( > 10 mV).

CN-1140 (Rev 11/21)
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XIlll. GALVANIC (SACRIFICIAL ANODE) CATHODIC PROTECTION SYSTEM SURVEY

»  This section will be utilized to record structure-to-soil potential measurements obtained from a galvanic cathodic protection system.

> The reference electrode must be placed in soil directly over the tested structure (local) and at true remote earth (typically 25-100 feet away from the structure).

> A minimum of one local measurement must be obtained over the middle of the tank and two at remote earth. Additional measurements may be obtained over both ends
of each tank, if desired.

» All local and remote earth voltage measurements must be -850 mV or more negative for the structure to pass.

> Inconclusive is indicated when both the local and remote earth structure-to-soil potentials do not result in the same outcome (i.e., both pass or both fail).

FACILITY NAME: FACILITY ID NUMBER:

If not provided in Section XII, provide the two (2) remote measurements used to determine the location of “True Remote Earth” (measurements must be less than
10 mV difference) (e.g., Regular Tank Remote 1 =-890 mV & Regular Tank Remote 2 = -884 mV, etc.):

! LOCAL TRUE PASS / FAIL/
L°gg§g” STRUCTURE ? CONTACT POINT * | LOCAL REFERENCE CELL PLACEMENT * VOLTAGE® | REMOTE | INCONCLUSIVE”
EARTH
VOLTAGE?®

(example) (example) (example) (example) (example) (example) (example)

1 PLUS TANK TANK BOTTOM PLUS TANK STP MANWAY -928 mV | -810 mV | INCONCLUSIVE
(example) (example) (example) (example) (example) (example) (example)

2 PLUS PIPING PLUS PIPING SOIL UNDER DISP 5/6 -890 mV | -885 mV PASS

@DISP 5/6

COMMENTS:

N O O A W N

Designate numerically or by code on the site drawing each “local” reference electrode placement (e.g. 1, 2, 3... T-1, T-2, P-1, P-2...etc.).
Describe the structure that is being tested (e.g. plus tank; premium piping; diesel submersible pump flex connector; etc.).

Describe where contact with the structure being tested is made (e.g. diesel piping @ dispenser 5/6; etc.).

Describe exact location where reference electrode is placed for each “local” reading (e.g. soil @ plus tank STP; soil @ dispenser 5/6; etc.).
Record the structure-to-soil potential measured with the reference electrode placed “local” in millivolts (e.g. -865 mV, -920 mV, etc.).

Record the structure-to-soil potential measured with the reference electrode placed “remote” (copy voltage obtained during continuity survey).
Indicate whether the tested structure passed or failed the —850 mV “on” criterion based on your interpretation of the test data.

CN-1140 (Rev 11/21) 5 RDA-2304




> This form will be utilized to record structure-to-soil potential measurements for galvanically protected flexible connectors (or other metal piping sections).
Voltage on the form below.
obtained after disconnecting the anode from the flex connector.

» See also Appendix 4 of Technical Chapter 4.1, Corrosion Protection.
> Potential measurements must be obtained for each flex connector.

> A total of three (3) potential measurements (one local and two at remote earth to determine True Remote Earth) is required for each flex connector when using the “On” / “Local Voltage” (-850 mV) criteria. Record the True Remote Earth

> If either the local or the remote potential measurements fail (more positive than -850 mV), use the instant off or 100 mV shift criteria to determine protective status (i.e. Pass / Fail). The instant off or 100 mV shift measurements are

FACILITY NAME: FACILITY ID NUMBER:
Location of Remote Reference Cell Placement, if Applicable (also designate on site drawing):
CONTINUOUS OR TRUE
WHERE IS INSTANT OFF
TANK # PRODUCT, FLEX LOCATION? ANODE ISOLATED?®(must | cONTACT POINT* LOCAL | REMOTE VOLTAGE
CAPACITY ATTACHED? also complete VOLTAGE EARTH (if necessary)
’ Section Xl VOLTAGE® ry

100 mV SHIFT
ENDING
VOLTAGE VOLTAGE
(if CHANGE
necessal

PASS/FAIL’

COMMENTS:

Designate the number, product, and capacity of the tank with which the flex connector is associated.
Indicate location of flex being tested (e.g. REGULAR FLEX AT DISPENSER 3/4, DIESEL FLEX AT STP, etc.).

WN =

(If testing flex connectors only, include Continuity Survey section (XII) of this form with this Section.)

Designate exact point of contact when testing flex (i.e., if isolated, must contact only the flex itself. If continuous with another component, can contact either one.).
Record the structure-to-soil potential measurement for “Local Voltage” in millivolts (e.g. -875 mV, -980 mV, etc.).

Record the structure-to-soil potential measurement for “True Remote Earth Voltage” in millivolts.

Indicate whether the tested structure passed or failed based on your interpretation of the test data.

~No oA

Continuity or isolation of flex connectors must be documented in the Continuity Survey section (XIl) before completion of this section to determine whether to use remote or instant off/100 mV shift.

CN-1140 (Rev 11/21) 6
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> This form will be utilized to record structure-to-soil potential measurements for galvanically protected flexible connectors (or other metal piping sections).

> A total of three (3) potential measurements (one local and two at remote earth to determine True Remote Earth) is required for each flex connector when using the “On” / “Local Voltage” (-850 mV) criteria. Record the True Remote Earth
Voltage on the form below.

» If either the local or the remote potential measurements fail (more positive than -850 mV), use the instant off or 100 mV shift criteria to determine protective status (i.e. Pass / Fail). The instant off or 100 mV shift measurements are
obtained after disconnecting the anode from the flex connector.

> See also Appendix 4 of Technical Chapter 4.1, Corrosion Protection.

> Potential measurements must be obtained for each flex connector.

FACILITY NAME: FACILITY ID NUMBER:
Location of Remote Reference Cell Placement, if Applicable (also designate on site drawing):
100 mV SHIFT
TANK #, PRODUCT WHERE IS | EO LOCAL REMOTE | INSTANTOFF | ENDING
’ P FLEX LOCATION? ANODE ?°(must | CONTACT POINT* 5 VOLTAGE VOLTAGE VOLTAGE PASS/FAIL”
CAPACITY ATTACHED? also complete VOLTAGE EARTH (if necessary) if CHANGE
? Section XI) VOLTAGE® bt (i
necessary)

COMMENTS:

Designate the number, product, and capacity of the tank with which the flex connector is associated.

Indicate location of flex being tested (e.g. REGULAR FLEX AT DISPENSER 3/4, DIESEL FLEX AT STP, etc.).

Continuity or isolation of flex connectors must be documented in the Continuity Survey section (XIl) before completion of this section to determine whether to use remote or instant off/100 mV shift.
(If testing flex connectors only, include Continuity Survey section (XII) of this form with this Section.)

Designate exact point of contact when testing flex (i.e., if isolated, must contact only the flex itself. If continuous with another component, can contact either one.).

Record the structure-to-soil potential measurement for “Local Voltage” in millivolts (e.g. -875 mV, -980 mV, etc.).

Record the structure-to-soil potential measurement for “True Remote Earth Voltage” in millivolts.

Indicate whether the tested structure passed or failed based on your interpretation of the test data.

WN =

~No o s
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APPENDIX 8: IMPRESSED CURRENT CATHODIC PROTECTION SYSTEM 60-DAY RECORD OF
RECTIFER OPERATION FORM

61



STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUNDSTORAGE TANKS
William R Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 12" Floor
Nashville, TN 37243 (615) 532-0945

RESET FORM

IMPRESSED CURRENT CATHODIC PROTECTION SYSTEM
60-DAY RECORD OF RECTIFIER OPERATION

» This form may be utilized to document that the cathodic protection system rectifier is checked for operation at least once every 60 days, is

turned on, and is continuously receiving power (rules 0400-18-01-.02(4)(c)1 and .02(4)(c)4).
» Record the output voltage, amperage, and/or the number of hours indicated on the hour meter (if equipped).

» Any variance greater than 20% in the DC output of the rectifier (as indicated on the last cathodic protection test) should be reported

to your corrosion professional so that the system can be retested and, if necessary, repairs and/or adjustments can be made.

UST OWNER UST FACILITY
NAME: NAME: ID #:
ADDRESS: ADDRESS:
CITY: STATE: CITY: COUNTY:
IMPRESSED CURRENT RECTIFIER DATA
Rectifier Manufacturer: Rated DC Output: VOLTS AMPS
Rectifier Model: Rectifier Serial Number:
What is the ‘as designed’ or lastly recommended rectifier output? VOLTS AMPS
60-DAY LOG OF RECTIFIER OPERATION
DATE RECTIFIER TAP SETTINGS DC OUTPUT CHECKED
INSPECTED P%VIEII’I.PER COARSE FINE VOLTS AMPS HOUR METER INI'I?I,YALS COMMENTS
CN-1282 (Rev 11/21) 1 RDA-2304
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF UNDERGROUND STORAGE TANKS

TECHNICAL CHAPTER 4.2
SPILL AND OVERFILL PREVENTION

1. DISCLAIMER

This document is guidance only and does not affect legal rights or obligations. Agency decisions
in any particular case will be made applying applicable laws and regulations to the specific facts.
Mention of trade names or commercial products does not constitute an endorsement or
recommendation for use.

2. PURPOSE

The purpose of this technical chapter is to assist Division of Underground Storage Tanks (Division)
staff in understanding the regulatory requirements of spill and overfill prevention. This document
provides guidance for the proper installation, operation and maintenance, inspection, testing
practices, and recordkeeping requirements for underground storage tank (UST) systems with
various types of spill containment and overfill prevention devices as well as the spill and overfill
reporting requirements.

This technical chapter contains the current policy of the Division based on the statute and
regulations governing the Tennessee Petroleum Underground Storage Tank program. This
document supersedes all previously published versions. The most current version of this technical
chapter will be posted and always available on the Division’s website.

3. AUTHORITY

All rules referred to in this technical chapter are contained in Chapter 0400-18-01 and are
available on the Division of Underground Storage Tanks website at
https://publications.tnsosfiles.com/rules/0400/0400.htm



https://publications.tnsosfiles.com/rules/0400/0400.htm

4. APPLICABILITY

Every tank that is filled by transfers of a petroleum substance of at least 25 gallons at one time is
required to have spill and overfill prevention.! This applies to all product tanks including tanks
using remote fills. If a tank has more than one fill pipe, then all fill pipes must have spill
containment. See rules .02(1)(d)2. and .02(3).

Exceptions:

e Waste oil tanks usually do not require spill prevention devices (spill buckets) to be installed
since waste oil tanks are filled with small quantities of oil at a time. See rule .02(3)(a)2.(ii).
Although not required by Division regulations, waste oil tanks may have a spill bucket
installed at the port where the tank is emptied. For waste oil tanks with spill prevention
devices installed, the Division policy does not require the owner/operator to perform
monthly inspection and/or maintenance of these devices but it is a best management

practice.

e Although not as common, some tanks may be filled at a port which is in a contained box,
vault, room, or bermed surface area which may suffice as spill prevention. In these cases,
if the containment area is sufficiently designed to be impervious and not allow a spill to
be released to the environment, then it meets the requirements of rule .02(3)(a)2.(i)) and a
“spill bucket” is not required. However, they do require periodic inspection? and repair
and/or replacement if found defective3. Any visible cracks in the concrete will require
repair. (See examples below)

ke

Bermed area at remote fills Spill device built into wall

e Some fill ports may be contained within a sealed submersible turbine pump sump. In this
case, the submersible turbine pump sump meets the definition of a spill bucket as
required by rule .02(3)(a)2.(i).

" Required by Rule 0400-18-01-.02(3)(a)2.(ii)
2 Required by Rule 0400-18-01-.02(3)(1)4.
3 Required by Rule 0400-18-01-.02(3)(a)1.(i)



“All-in-one” Sump not requiring spill bucket

NOTE: Inspectors that encounter alternative equipment should consult the Field Office
Manager to determine if further review is required.

5. SPILL PREVENTION

Spill prevention devices are used at fill pipes to catch drips and small spills of fuel that may occur
when the delivery hose is disconnected from the fill pipe. The most common type of spill
prevention device is called a “spill bucket” or “catchment basin”. (See examples on page 4 and 5)

e A spill prevention device (spill bucket) is typically not designed to contain product for long
periods of time.

e Some spill prevention devices (spill buckets) are equipped with a drain back mechanism or
manual pump that allows accumulated product to drain back into the tank. See the
“Maintenance” section for photographs of drain back mechanism and manual pumps. Drain
back mechanisms are normally closed and hold liquid in the bucket until activated. Activating
the drain back mechanism also allows any liquid such as rainwater or parking lot runoff to
drain into the tank. Drain back mechanisms occasionally get stuck in the open position by a
foreign object blocking proper closing of the device. Many drain back mechanisms have a
screen to keep larger objects out but do nothing to prevent the inflow of water that gets into
a spill bucket.

e The Division recommends that spill bucket drain back mechanisms not be used on tanks
storing gasoline which contain ethanol due to the potential for water ingress and phase
separation. It is especially important that these be maintained in proper working order and
seal tightly if installed on any fuel tanks containing an ethanol blend.

e If spill prevention is not equipped with a drain back mechanism or pump, then any product or
water in the spill bucket must be removed manually and disposed of properly.4

e Manual pumps are pneumatic devices that allow the liquid in the spill prevention device to be
pumped out. If the spill prevention devices at the facility are equipped with one of these

4 Required by Rule 0400-18-01- (3)(b)3.



devices, then the removed liquid must be properly managed in accordance with local, state
and federal requirements.

Lids or covers are required on spill buckets and are required to be in good condition and not
in contact with the fill cap. If the cover does not fit tightly, dirt, sand, small gravel or other
debris could also be drained into the tank through the drain back mechanism, if present. See
rule .02(3)(b)2. and 3.

Spill prevention devices are usually constructed of steel, plastic, or fiberglass but occasionally
may be designed and constructed differently as detailed in the above “Exceptions”.

Installation practices generally specify spill buckets be installed at a slightly higher elevation
than the surrounding pavement and the finished surface sloping away from the spill bucket.
This helps keep rainwater and parking lot runoff from accumulating in spill buckets.

—4-6in.

—— Drop Tube

U

Diagram of an elevated spill bucket with
drain back mechanism




Below are examples of the most common types of spill buckets:

“Multi-port” sump with dual
spill buckets

A ~

s ol T

Plastic spill bucket

Fiberglass Spill Bucket

Newly installed spill bucket

Some spill buckets may be above-grade but still must meet all applicable requirements:
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. General Requirements:

Division regulations require that the owner/operator must ensure that the volume
available in the tank (ullage) is greater than the volume of petroleum to be transferred to
the tank before the transfer is made as required by rule .02(3)(b)1. This is usually
accomplished by gauging (sticking) the tank or verifying the volume by reading the
inventory printout from an ATG. Also, other agencies require that the transfer operation
be monitored constantly to prevent overfilling and spilling as required by rule .02(3)(b)1.

Spill prevention is required for every UST that is filled with more than 25 gallons of product
at one time. See rule .02(3)(a)2.(ii).

Spill prevention must prevent the release of product to the environment when the transfer
hose is detached from the fill pipe. See rule .02(3)(a)1.(i).

It must be kept free of any liquid, dirt, debris and any other substance that would interfere
with the ability to prevent spills or interfere with its inspection. See rule .02(3)(b)3. and 4.

T B
- [ -
A

Liquid (water and/or fuel) Dirt and/or debris

All spill catchment basins (spill buckets) are required to have a lid in good condition that
does not come in contact with the fill cap. See rule .02(3)(b)2.

Proper Lid




A Lo

OPW 2100C; OPW 2105 OPW 4000 EBW 705
Rim 16", Lid 13.75" Rim 16.375", Lid 13.125" Rim 17.25", Lid 14"

AL

¥

- = = o ‘!'i
Universal 69RT/71CD Pomeco
Rim 15, Lid 12.75" Rim 21", Lid 17.25"

e All spill prevention devices must be visually inspected each month ensuring the above
requirements are met. A log of these inspections must be kept for the last 12 months. See
rules .02(3)(b)4. and .02(8)(a)1.(i)().

b. Installation

Installation must be in accordance with standard industry practices such as PEI RP-100 or API
1615, the manufacturer’s installation instructions, and rule .02(1).

c. Operation and Maintenance

e For as long as the UST system is used to store petroleum, owners and/or operators shall
ensure that releases to the environment due to spilling do not occur. See rule .02(3)(b)1.

e All spill prevention devices must be kept clean of all substances whether liquid (water, fuel,
etc.) or solid debris (soil, gravel, leaves, trash, etc.). See rule .02(3)(b)3. Spill prevention
devices made of metal are many times subject to heavy corrosion which can accumulate
over time until a thick layer forms and prevents adequate inspection of the walls and floor
of the device where cracks or holes may be present. This corrosion must be removed and
the device properly inspected. In the following example, heavy corrosion inside the device
obscured the holes from being discovered during previous inspections:



Heavy Corrosion Inside After Excavation After Removal

e If the spill bucket is equipped with a bottom drain back mechanism, it must be properly
maintained as required by rule .02(3)(b)3. If dirt and debris are allowed to accumulate, it
may prevent the valve from sealing properly allowing water to enter the tank through the
spill catchment basin. Also, if the valve on the drain back mechanism does not seal
properly, it may interfere with the proper functioning of the overfill prevention if ball floats
are used.® Faulty drain back mechanisms must be repaired, replaced, or replaced with a
plug to seal the valve opening and remove any liquid with a hand pump.®

Drain Valve Manual Type Hand Pump

5 Required by Rule 0400-18-01-.02(3)(a)1.(ii)(IlI)
6 Required by Rule 0400-18-01-.02(3)(b)3



Plunger Type Drain Valve Pump Type Drain Valve

d. Inspection and Testing:

Spill prevention equipment, including spill buckets, will be subject to monthly walkthrough
inspections beginning October 13, 2021 in accordance with rule .02(8)(a)1.(i)l). The
owner/operator must visually inspect all spill prevention devices each month to ensure the
above requirements are met. A log of these inspections must be kept for the last 12 months’.

During the monthly spill prevention equipment walkthrough inspections, visually check for
damage; remove liquid or debris; check for and remove obstructions in the fill pipe; check the
fill cap to make sure it is securely on the fill pipe; and, for double walled spill prevention
equipment with interstitial monitoring, check for a leak in the interstitial area. Inspection
information should be recorded on the Division’s Monthly/Annual Facility Walkthrough
Inspection Form (CN-2544), Section 1.8

The integrity of all spill prevention equipment shall be tested every three years effective
October 13, 2021 per rule .02(3)(c)1.(ii). However, if double-walled spill prevention equipment
is interstitially monitored and the records are maintained, the equipment is not subject to
periodic testing every three years. See rule .02(3)(c)1.(ii). Whether single or double walled, all
newly installed UST spill prevention equipment devices installed on or after October 13,
2018 shall be tested at installation. See rule .02(3)(c)3.(ii).

7 Required by Rule 0400-18-01-.02(8)2(b)
8 Required by Rule 0400-18-01-.02(8)(a)3.



Defective Seal

e. Reporting and recordkeeping:

e Monthly inspections are required for all spill prevention devices. The results of these
inspections must be recorded on the Division's Monthly/Annual Facility Walkthrough
Inspection Form, Section | (CN-2544). The inspection form shall be maintained for the
previous 12 months and made available upon request by the Division. See rules -
.02(8)2(b)and rule .02(8)(a)3.

e Testrecords from periodic testing must be maintained:

o Every three years for spill prevention and overfill equipment.

o For spill prevention equipment not tested every three years, documentation showing
that the prevention equipment is double walled and is periodically monitored at a
frequency not less than the frequency of the walkthrough inspection. For the purpose
of this section, the walkthrough inspection references monthly walkthrough
inspections found in Rule .02(3)(c)1.(i). Records must be maintained for as long as the
equipment is periodically monitored. See rule .02(3)(d).

e Defective EqQuipment:

o If a defective spill prevention device is discovered at any time, then the device shall be
repaired or replaced*. Repairs may only be made if allowed by the spill bucket
manufacturer.

o Any liquid in the interstice space, for secondarily contained systems, shall be
immediately removed and investigated.

o Ifindications of released petroleum are observed, it must be reported as a suspected
release within 72 hours in accordance with Division regulations. °

° Required by Rule 0400-18-01-.05(1)(a)1.
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* An owner/operator shall be given an opportunity to conduct an integrity test in lieu of
replacement. If the integrity test determines that the bucket is tight, it would not require
replacement. Testing may be conducted in accordance with Section 6 of PEI/RP-1200-12
“Recommended Practices for Testing and Verification of Spill, Overfill, Leak Detection and
Secondary Containment Equipment at UST Facilities” or by following the Hydrostatic Testing
Procedures described in Appendix 1.

e Fuel is sometimes spilled when the fuel delivery hose is disconnected. Any spill or overfill
of petroleum that exceeds 25 gallons or causes a sheen on nearby surface water must be
reported within 72 hours. Spills and overfills under 25 gallons that are contained and
immediately cleaned up do not have to be reported. See rule .05(4).

e Rule.03(2)(d) requires upon transfer of ownership, including, but not limited to, sale of the
UST systems, originals and/or copies of all documents required to satisfy the reporting
and recordkeeping requirements of this paragraph shall be transferred to the new owner
of the USTs at the time of ownership transfer.

e Division's Monthly/Annual Facility Walkthrough Inspection Form (CN-2544) replaces the
following individual forms:

Monthly Spill Bucket Inspection Log (CN-1286)

60-Day Record of Rectifier Operations Form (CN-1282)

Quarterly Dispenser Inspection Log (CN-1287)

Monthly Electronic Interstitial Monitoring Alarm Report (CN-1340)

o 0 O O

Although the Division encourages use of the Monthly/Annual Facility Walkthrough Inspection
Form (CN-2544), the Division does not prohibit the use of these individual forms.

6. OVERFILL PREVENTION

Overfill prevention devices required by rule .02(3) are installed in the UST to help prevent the tank
from being overfilled during product delivery. Overfill prevention devices are designed to reduce
product flow, stop product flow, or alert the delivery person during delivery before the tank
becomes full and product is released into the environment.

a. Three Common Types of Overfill Prevention Devices

1. Flow restrictive (ball float valves)

A ball float valve (also called a flow vent valve) is located inside the tank where the vent
line exits the tank. The ball float valve restricts vapor flow from the UST as the tank gets
close to full. As the tank fills, the ball in the valve rises, restricting the flow of vapors out of
the UST during delivery. The flow rate of the delivery will decrease noticeably and should
alert the person responsible for monitoring the delivery to stop the delivery. It may be
difficult to determine whether or not this device is present because of where it is located.

11
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Ball Float Ball Float Extractor Port Containing Ball Float

Installed Ball Float Poppet Valve on Riser Containing Ball Float
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2. Automatic shutoff (flapper valves):

An automatic shutoff device is located in the fill pipe of the tank. When looking down the
fill pipe, it will appear as a line cutting through the fill pipe (or a “half-moon” shape in the
fill pipe). The automatic shutoff device slows down and eventually stops the flow of
product during delivery when the product has reached a certain level in the tank.

Tranmore Gaver:
. N Grade Level

ey
LI,

Qverflll Prevention Valve

Diagram of an
Automatic Shutoff
Device

View of shutoff valve in drop tube Remote Fill Flapper Valve

3. Overfill alarms (audible/visible high-level alarms)

An overfill alarm utilizes a sensor typically connected to a monitoring device such as an
automatic tank gauge (ATG). When the fuel in the tank reaches a predetermined level, an
audible/visual alarm will be activated. The alarm provides a warning that must be seen
or heard (or both) by the person delivering the product when the tank is close to
being full.’® The warning activates when the UST is approaching tank capacity and warns
the delivery person to stop delivery. When the alarm activates, the delivery person should
immediately stop the flow of product to the tank.

Audible and visual alarm

10 Required by Rule 0400-18-01-.02(3)(a)(1).(ii)(1l1)
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b. General Requirements:

e Division regulations require that the owner/operator must ensure that the volume
available in the tank (ullage) is greater than the volume of petroleum to be transferred to
the tank before the transfer is made. See rule .02(3)(b)1. This is usually accomplished by
gauging (sticking) the tank or verifying the volume by reading the inventory printout from
an ATG. Also, other agencies require that the transfer operation be monitored constantly
to prevent overfilling and spilling.

e Overfill prevention is required for every UST that is filled with more than 25 gallons of
product at one time as required by rule .02(3)(a)2.(ii). All overfill prevention devices must
be installed, in accordance with the manufacturer's instructions, including routine
maintenance for operability as required by rule .02(1)(b).

e Requirements for the three common types of overfill prevention devices:

1) Automatic shut off devices (i.e. flapper valves) allowed by rule .02(3)(a)1.(ii)(I), that shut
off flow of product into the tank when the tank is no more than ninety-five percent
(95%) full or,

2) Flow restriction devices (i.e. ball floats) ), allowed by rule .02(3)(a)1.(ii)(Il), that alert the
transfer operator when the tank is no more than ninety percent (90%) full by
restricting the flow into the tank or triggering a high-level alarm or,

3) Audible or visual devices allowed by rule .02(3)(a)1.(ii)(1ll), that restrict flow thirty (30)
minutes prior to overfilling, alert the operator with a high level alarm one (1) minute
before overfilling, or automatically shut off flow into the tank so that none of the
fittings located on top of the tank are exposed to product due to overfilling. Also, see
40 CFR Part 280 for the specific requirements listed in the federal regulations.

Flow restrictors in vent lines may not be used at new installations on or after October 13, 2018.
Flow restrictors in vent lines that are found to be defective on or after October 13, 2021 must be
replaced by another form of overfill prevention. See rule .02(3)(a)3 and .02(3)(c)3.

c. Installation:
Installation must be in accordance with manufacturer’s installation instructions that often
include standard industry practices such as PEI RP-100 or APl 1615."

d. Operation and Maintenance:

e For as long as the UST system is used to store petroleum, owners and/or operators shall
ensure that releases to the environment due to overfilling do not occur as required by rule
.02(3)(b)1.

11 Required by Rule 0400-18-01-.02(1)
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Missing Ball Float Damaged Ball Float Cage Damaged Ball Float

e High level alarms must be positioned so the transfer operator can see and/or hear the
alarm.?

e Restrictions for operation:'3 To function properly, ball float valves require that the tank
top fittings be vapor tight. Ball float valves cannot be used if any the following conditions
exist:

1)

Suction piping is used (if tank is overfilled, fuel may be released through the air
eliminator at the dispenser)

Pressurized deliveries (tank could become over pressurized)

Remote fills are used

Coaxial stage | vapor recovery is used

On emergency generator tanks with suction systems

A manway opening damaged as a result of a pressurized
delivery made to a tank equipped with a ball float valve.

12 Required by Rule 0400-18-01-.02(3)(a)(1).(ii)(1l)
13 Required by Rule 0400-18-01-.02(1)(b) and .02(3)(b)1.
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e. Inspection:

o All overfill prevention equipment must be inspected at least once every three years. See
rule .02(3)(@)4. At a minimum, the inspection must ensure that overfill prevention
equipment is set to activate at the correct level and will activate when petroleum reaches
that level. See rule .02(3)(c)2.

e Tank charts must be used for correct calculations for overfill inspections and testing. Tank
cha