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1.0 Introduction

Clean Harbors Arizona, LL.C (CHA) will close tank 302 and 501, in accordance with R18-8-
264.A [40 CFR 264, Subpart G], and R18-8-270.A and G. CHA will close these tanks and
ancillary equipment and manage as hazardous waste or alternatively, the tanks may be cleaned
and disposed as clean scrap steel.

Tanks 302 and 501 were inspected in 2009 by an independent engineer who recommended the
tanks be repaired or replaced. Due to current market demands, CHA does not presently need this
permitted capacity and decided to close the tanks. Each tank was built in 1985 and each tank has
capacity to hold 10,150 gallons. The tanks have historically held RCRA regulated aqueous
liquids. Both tank 302 and 501 had been empty and were cleaned for the 2009 tank inspection. Both
tanks have been out of service since being cleaned. To conduct the 2009 tank inspections, the tanks
were cleaned with a pressure washer. There is not any remaining waste or residue on the inside
shell of each tank.

Guida Survey Drawing number 1 of 3 contains the existing tank farm identifying the location of
Tanks 302 and 501. This drawing also identifies the location of CSA VI and VII. A full size copy
is enclosed as Attachment 4.

The proposed closure schedule can be found as Attachment 1.
2.0  Health and Safety

The contractor performing this work will be required to prepare a site safety plan that addresses all
chemical and physical hazards. It is expected that Clean Harbors’ site services personnel will
perform the closure project. It is company policy that whenever a tank cleaning or closure project
is performed, the Clean Harbors entity performing the work is required to prepare a site safety
work plan. CHA will require the “contractor” to prepare the site safety plan. A completed copy
of the site safety plan will be forwarded to ADEQ for their records. The certifying engineering
can review the plan once developed but is required to prepare his or her plan. Any potential safety
hazards identified will be addressed in the safety work plan before closure begins. Tank cleaning
and dismantling activities will be performed in compliance with NFPA 326, “Safeguarding of
Tanks and Containers for entry, Cleaning or Repair”. (Attachment 3)

The internal atmosphere of both tanks was monitored in 2009 and found not ignitable. These
tanks have not been used since that inspection, so it is expected the internal atmosphere of each
tank remains the same. Regardless, the tanks will be monitored and as a safety precaution will be
ventilated. After ventilation, the tanks will be monitored again. The tanks interior atmosphere
along the bottom and top shell will be checked with an O2 and LEL meter with a tolerance capable
of detecting to a minimum of tenths and hundredths, to determine if the atmosphere is flammable
prior to any activity. Tanks will be ventilated per NFPA 326 Section 7.2.7(2). Both tanks are
grounded and will remain so when ventilating to discharge any potential static electricity. In
accordance with NFPA Section 4.1.10; this standard shall not be relied upon to include all the
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details necessary to perform the activities for safeguarding tanks and containers for entry, cleaning,
or repair and relies on the other standards and procedures for some of the details. It should be noted
that the contractor site safety plan will also be a key component in the project safety requirements
and documentation. Additionally, Clean Harbors’ Field Service personnel have performed hundreds
of tank decontamination and closure projects. The experience and judgment of these personnel is
critical to ensure a safe tank closure project.

The combustible gas meter will be calibrated using isopropanol.

All dismantling activity will be performed under a hot work permit issued by the facility. No hot
work will be performed unless the LEL is 0.00%. All work will be performed by 40 hour
HAZWOPER trained personnel wearing appropriate personal protective equipment (PPE). Any
personnel entering and attending a confined space will be trained and certified for permit required
confined space as required by NFPA 326.

The tanks interior atmosphere will be tested using a combustible gas meter to confirm the
atmosphere is acceptable for dismantling or moving, whether the tank is cleaned or not. LEL must
be at 0.00% to move and dismantle the tanks. If required, the tanks will be cleaned until a safe
atmosphere is achieved.

Tanks will be moved to CSA VI or CSA VII for dismantling as described in Sections 3.0 and 4.0.
There are no flammable wastes stored in these areas. Any combustible materials (i.e.: wooden
pallets) will be temporarily moved from the immediate area to ensure hot work will not cause a fire.
Grounding and the use of intrinsically safe tools will not be required at this point because the tanks
will have been ventilated and the internal atmospheres checked for LEL.

3.0 Dispose as Hazardous Waste

Tasks of events in order of precedent (may vary depending on field conditions)

Check internal atmosphere of each tank — verify LEL is 0.00%

Ventilate tanks

Check internal atmosphere of each tank again — verify LEL is 0.00%

Remove ancillary equipment (valves, etc)

Move tank to on-site location for dismantling

Dismantle tank (cut into sections that will fit in a roll off)

Place tanks sections and ancillary equipment in roll off

Ship tank sections and ancillary equipment off site as hazardous waste

Inspect concrete footing under tank footprint per Section 5.0

Tanks will be lifted by crane to containment areas CSA VI and or CSA VII identified on Guida
Survey Drawing number 1 located in Attachment 4.. Standard hot work permits and policies will
be followed during all hot work operations. Equipment that may be used during dismantling
includes: Hand tools, cutting torches, Plasma cutters, Fork lift, Truck crane, chain faults. The
dismantling procedure is as follows:

1. blind flanges will be removed and either stored for reuse or disposed as hazardous waste;

2. tanks will be disconnected from “Cat Walk™ and concrete base;
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tanks will be lifted by crane to containment areas CSA VI and or CSA VII;

tanks will be laid down horizontally;

tanks will be cut using cutting torches and plasma cutters. Precautions will be taken via

the hot work permit to ensure that cutting will not create a fire or explosion risk ;

6. tanks will be cut to a maximum size of 7°X7°X18’;

7. tank pieces will be 100% inspected and re cleaned if necessary before loading into roll
offs;

8. tank pieces will be loaded into roll offs by fork lift and or crane.

Sk w

The dismantled tanks and ancillary equipment will be shipped offsite without any treatment to
comply with the land disposal restrictions found in 40 CFR Part 268. Tanks and ancillary
equipment will be considered characteristic and listed waste. The off site destination will be a
permitted Subtitle C facility authorized to accept and manage hazardous waste,

Tanks will be moved using a small crane, forklift or other similar mechanized equipment. Tanks
will be dismantled on the concrete pad near the tank containment.

The tanks, ancillary equipment and appurtenances will be packaged in accordance with the
regulations found in 49 CFR Part 173 to ensure safe transportation to the designated disposal
facility. This includes selecting the proper container (IE: roll off) and proper loading into the
container. The emphasis is on DOT compliance and safety to ensure that any waste shipped offsite
will be secure. Any equipment targeted for off-site disposal will be treated at the destination facility
in accordance with appropriate State and Federal treatment standards for hazardous waste as
required in R18-8-268 (40 CFR Part 268).

40  Clean and Dispose as Non Hazardous Steel to be Recycled

Tasks of events in order of precedent may vary depending on field conditions)

Check internal atmosphere of each tank — verify LEL is 0.00%

Ventilate tanks

Check internal atmosphere of each tank agam venfy LEL is 0.00%

Clean Tank

Sample final rinsate and collect wipe samples

Analyze samples to confirm clean

Tank verified clean. If not repeat cleaning or manage as hazardous waste (See Section 3. 0)

Remove ancillary equipment (valves, etc).

Dispose of ancillary equipment as hazardous waste. (See Section 3.0)

Containerize and manage cleaning solution as hazardous waste

Move tank to location for dismantling

Dismantle tank (cut into sections that will fit in a roll off)

100 % inspection of tank sections

Place tanks sections in roll off

Ship tank sections off site as non hazardous waste to be recycled

Inspect concrete footing under tank footprint per Section 5.0
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The tanks internal shells will be accessed via existing manholes. The tanks will be cleaned with a
high-pressure spray detergent wash consisting of Simple Green: hitp://industrial.simplegreen.com/
which is a commonly used decontamination detergent, (or comparable cleaner) followed by three
clean water rinses. After detergent and rinse solutions have been removed from the tanks, a final
water rinse will be applied to the sides of the inner tank shell. The final rinse will be clean tap
water. Rinses will be applied using a pressure washer so all internal surfaces can be reached. Tanks
will be cleaned using a portable containment (IE: kid pool) within a secondary containment area to
ensure all liquid is captured. The portable tank will be used as follows: Portable containment will
be placed in front of the man ways to capture any residue from cleaning, entering and
disembarking the tank during cleaning operations. Any liquid will be pumped into a DOT
approved tote, or drum for analytical and final disposal. Once the tanks are certified clean,
dismantling will begin. Residual liquid used for cleaning tanks may also be pumped into a
permitted storage tank and ultimately shipped off site for disposal. This water will be managed as
hazardous waste with the same characteristic and listed RCRA codes applied to the tanks as-
described in Section 3.0.

Tanks will be lifted by crane to containment areas CSA VI and or CSA VII identified on Guida
Survey Drawing number 1 located in Attachment 4. Standard hot work permits and policies will

- be followed during all hot work operations. Equipment that may be used during dismantling
includes: Hand tools, cutting torches, Plasma cutters, Fork lift, Truck crane, chain faults. The
dismantling procedure is as follows: »

1. once tanks are clean per Section 6.0, blind flanges will be removed and either stored for

reuse or disposed as hazardous waste;

tanks will be disconnected from “Cat Walk™ and concrete base;

tanks will be lifted by crane to containment areas CSA VI and or CSA VII;

tanks will be laid down horizontally;

tanks will be cut using cutting torches and plasma cutters. Precautions will be taken via

the hot work permit to ensure that cutting will not create a fire or explosion risk ;

tanks will be cut to a maximum size of 7°X7°X18’;

tank pieces will be 100% inspected and re cleaned if necessary before loading into roll

offs;

8. tank pieces will be loaded into roll offs by fork lift and or crane.

kW

N o

Once cleaned and dismantled the tanks internal shells will be 100% surface inspected for residue
prior to disposal. No visible residue should remain or additional cleaning will be required. CHA
may elect to send the tanks offsite as hazardous waste for disposal if the cleaning process does not
successfully decontaminate the tanks. If elected to ship off site as hazardous waste, the tanks,
ancillary equipment and appurtenances will be packaged in accordance with the regulations found
in 49 CFR Part 173 to ensure safe transportation to the designated disposal facility. This includes
selecting the proper container (IE: roll off) and proper loading into the container. The emphasis is
on DOT compliance and safety to ensure that any waste shipped offsite will be secure.

5.0 Post Tank Removal Activities

4 Version: 06/13/2011



The tank secondary containment is and will remain an active waste management area. This area
provides containment for existing permitted tanks. Regardless, the area under the tank 302 & 501
will be cleaned and rinsed followed by an inspection for staining, cracks and holes and repaired
as needed. Chip sampling of the concrete may be required based on the containment inspection.
If a repair to containment is considered “major” per 40 CFR 264.196(f), it will be certified by a
qualified professional engineer.

Any tools or equipment exposed to hazardous waste will be physically cleaned of gross residue
and washed with the cleaning solution used for the tanks. In all cases any cleaning agents and final
rinse solutions used to clean the equipment or secondary containment will be collected for
treatment/disposal in accordance with appropriate State and Federal regulations.

6.0  Sampling and Analysis

Grab samples of the final rinse will be collected from the bottom of each tank by 40 Hour
HAZWOPER trained personnel wearing latex gloves. The final rinse water from the bottom of
these tanks will be sampled as a single grab sample via the drain port or a clean coliwasa rod will be
used to gather the sample and it will then be placed into an appropriate container based on the
analyte being tested. A sample of clean tap water will be analyzed as a blank.

A chart describing the number of samples and type of containers is provided as Attachment 2. The
samples will be analyzed and used to verify decontamination in the following manner: All sampling
will be performed in accordance with SW-846 procedures, which requires the samples to be
collected in the appropriate container for the analyte being tested, The samples will be sealed and
given a control number that identifies each sample. Each sample will be placed inside a cooler
(containing ice) or a refrigerator and maintained at a temperature of 4 degrees Celsius, prior to
transport to the analytical lab. A chain- of-custody will be used to document the transferring of
samples to the analytical lab.

All samples will be analyzed by a lab that is certified in the state of Arizona. Clean Harbors Arizona
will use Test America Labs: http://www.testamericainc.com/Locations/Phoenix.pdf, using their
internal quality assurance / quality control procedures. Each sample of rinsate water collected for
analysis will be assessed for:

volatile organics (EPA method 8260 Full List),
semi-volatile organic compounds (EPA method 8270C),
metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, beryllium,
nickel, thallium, zinc metals) (EPA method 6010),
e pesticides (EPA method 8081) and
herbicides (EPA method 8151).

Two wipe samples from each tank will be analyzed for semi-volatile organic compound using EPA
method 8270C. One will be collected from the side wall and one will be collected from the bottom
of each tank.
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Two wipe samples from each tank will be analyzed for metals (arsenic, barium,. cadmium,
chromium, lead, mercury, selenium, silver, beryllium, nickel, thallium, zinc metals) (EPA method
6010). These samples will be collected from the side wall and the bottom of each tank.

Test America prepares the wipe sample kits with appropriate solvent, The wipe sampling procedure
can be found in Attachment 6. This procedure is written for metals but according to the lab, the
same procedure should be used for SVOC’s.

If the test results of the compounds are at or below the tap water blank values or at or below method
detection limits, the tanks will be considered cleaned. If the decontamination criteria are not met,
the tanks may be re-cleaned or managed as hazardous waste. Laboratory detection levels can be
found as Attachment 5.

7.0 Certification

Within 60 days of completion of closure of the tanks, CHA will submit to the ADEQ, by
registered mail, a certification that the hazardous waste management units have been closed in
accordance with the specifications provided in this partial closure plan. The certification will be
signed by CHA and by a qualified Professional Engineer (PE). The PE will be certified in
Arizona, qualified, and in good standing. Documentation supporting the Professional Engineer's
certification will be furnished to the ADEQ.

In addition to the certification (i.e., closure report) referenced in this statement, which is a
requirement pursuant to 40 CFR 265.115, two ADEQ partial closure certification forms are
required to be completed, one for the owner/operator and one for the P.E.

Within 60 days of completion of closure activities, CHA will submit to ADEQ a closure report
which will contain the following information:

a. A narrative summary of the closure results, significant observations, and
conclusions.

b. A general description of the closure procedures that were followed, which will
address: :

i.The procedures followed for decontamination of the tanks (including disposition of
residues);
ii.The equipment used for decontamination of the tanks
iii.The sampling procedures used;
iv.The equipment used for sampling;
v.The remedial procedures (if applicable) used,;
vi.The equipment used for remediation (if applicable);
vii.The analytical procedures and methods used,;
viii.The analytical equipment used;
ix.The quality assurance program used;
x.The procedures used to prevent hazards and protect ﬁeld personnel during closure;
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xi.The equipment used to prevent hazards and protect field personnel during closure;
xii.Drawing and photographs as appropriate;
xiii.Description of any deviations from the approved CP.

c. Data generated from sampling and analysis activities performed pursuant to the
forms, chain-of-custody forms, laboratory reports, and drilling logs.

d.  The certifications from the engineer and the owner / operator.
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ATTACHMENT 1

Tank 302 & 501 CLOSURE SCHEDULE

Within 30 days from approval of closure by the ADEQ, an Arizona certified Professional
Engineer (PE) in good standing will be retained to over see closure activity.

Within 10 days after contracting the PE, arrange with the contractor to begin the
decontamination process.

Appropriate sampling kits will be obtained from Test America, which will coincide with
the tank decontamination process to ensure that all samples will be collected on the same
day. :

Within 24 hours of collection, samples will be sent to Test America Laboratories located
at: 4625 East Cotton Center Blvd, Suite 189, Phoenix, AZ 85040. ‘

Within 10 business days, lab analysis will be obtained and evaluated to determine
effectiveness of decontamination process.

Assuming initial decontamination activity is successful, within 10 days of analytical
evaluation; the tanks will be disassembled and/or prepared for disposal along with all of
waste generated from the closure process.

Within 60 days of completion of closure of the tanks, CHA will submit to the ADEQ, by
registered mail, a certification that the hazardous waste management units have been
closed in accordance with the specifications provided in this partial closure plan.

CHA will submit a Class 1 Permit modification to provide any updated figure(s) and text
pages that are to be to be incorporated into the Permit that take into account the changes
to the facility as a result of these partial closure activities (e.g., the facility site plan in the
Permit currently shows tanks 302 and 501).

*CHA understands that a 30 day public notice is required prior to commencing
tank closure activity*
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ATTACHMENT 2

Tank 302 and 501 Sample Chart

Name Test # Water Water # Wipe Container
Samples Duplicate Samples Type
TK 302 6010 1 1 2 500 ml plastic
8260 40 ml glass
8270C 2 11glass
8081 11 glass
8151 11 glass
TK 501 6010 1 1 2 500 ml plastic
8260 , 40 ml glass
8270C 2 11 glass
8081 11glass
8151 11 glass
Tap water 6010 1 500 ml plastic
blank 8260 40 ml glass
8270C 11glass
8081 11 glass
8151 11 glass
Wipe 6010 1 500 ml plastic
sample 8270C 40 ml glass
blank 11glass
11glass
11glass

Total no. of samples: 3 water samples, 2 water duplicates, and 9 wipe samples.
Note: wipe samples will be analyzed for SVOC’s and metals only.

All samples will be collected by 40 hour trained CHA personnel. Samples and duplicates
will be placed in each respective sample container as required per the method, sealed and
control numbers placed on each container. Lab samples will be placed into a cooler
(containing ice) or placed into a refrigerator and maintained and 4 degrees Celsius. A
chain of custody will be used to relinquish all samples to Test America.
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Copyright © 2005, National Fire Protection Association, All Rights Reserved
NFPA 326

Standard for the
Safeguarding of Tanks and Containers for Entry, Cleaning, or Repair

2005 Edition

“This edition of NFPA 326, Standard for the Safeguarding of Tanks and Containers for Entry, Cleaning;
or Repair, was prepared by the Technical Committee on Tank Leakage and Repair Safeguards and
acted on by NFPA at its November Association Technical Meeting held November 13-17, 2004, in
Miami Beach, FL, It was issued by the Standards Council on January 14, 2005, with an effective
date of February 7, 2005, and supersedes all previous editions.

This edition of NFPA 326 was approved as an American National Standard on February 7,

- 2005,

Origin and Development of NFPA 326

The text of this standard was originally intended as amendments to NFPA 827, Standard
Procedues for Cleaning or Safeguarding Small Tanks and Containers Without Entry, and would have
expanded the scope of NFPA 327 to those situations in which tank cleaning ar repair required
that personnel gain entry to the tank. Recognizing the likely conflict that would result, the
committee decided that a separate standard would be desirable. An initial draft of NFPA 326,
based on the existing text of NFPA 327, was developed by a task group of the committee in
January 1990. The draft was revised several times over the following two years, during which
time appropriate changes were also made to the text of NFPA 327,

The text of the first edition of NFPA 326 was adopted in 1993.

In May 1999, NFPA 826 was revised to provide safe requirements for the entry, cleaning,
and repair of tanks and contatners and to provide assistance (o the fire service in determining
the professional qualifications necessary to perform atmospheric testing of confined spaces,
with the goal of issuing hot work permits. Also, all parts of NFPA 327 related to this standard
were incorporated into NFPA 326. Consequently, NFPA 327 was withdrawn as an NFPA stan-
dard in May 1999.

This edition of NFPA 826 is the result of a major rewrite to comply with the Manual of Style
for NFPA Technical Committee Documents. In addition, numerous changes have been made to
ensure that NFPA 326 correlates with other consensus and industry standards and the U.S.
government rules and regulations. The changes ensure that NFPA 326 reflects current tech-
nology and practices. .
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SAFEGUARDING OF TANKS AND CONTAINERS FOR ENTRY, CLEANING, OR REPAIR

Technical Committee on Tank Leakage and Repair Safeguards

Gary T. Austerman, Burns & McDonnell Engineering
Company, MO [SE]
Larry Beasley, Robert and Company, GA [SE)
Paul E. Calderwood, City of Everett Fire Department,
MA [E] .
Wayne Geyer, Steel Tank Institute, IL [M)
Rep. Steel Tank Institute :
Richard §. Kraus, Petroleum Safety Consultants, VA {U
Rep. American Petroleum Institute
James W, Naylor, Westinghouse Savannah River Co.,
$C [U)

John E. Rekus, John F. Rekus & Associates, Lid., MD [SE]

Rep. American Industrial Hygiene
Association/Confined Spaces Committee

John H, Bagnall, Burns & McDonnell Engineering
Company, MO [SE]

{Alt. to G. T. Austerman) .
Leslie Blaize, Belay Incorporated, OR [SE)

(Alt. to E. J. Willwerth)

Robert P. Benedetti, NFPA Staff Liaison

Robert N. Renkes, Petroleum Equipment Institute,
OK {M]

Rep. Pewroleum Equipment Institute
Thomas M. Riddle, Tank Construction & Service
Company, Inc., IN {IM]
Joyce A. Rizzo, JD2 Environmental, Inc., PA {SE}
Adam M, Selisker, Northampton Township Fire
Department, PA {E}
Paul R. Severson, 3M Company, MN {U]
Timothy R. Smith, U.S. Environmental Protection
Agency, DG [E}
Edward J. Willwerth, Atlantic Environmental & Marine
Services, Inc., MA (SE]

Rep. Marine Chemists Association Ine.

Lorri Grainawi, Steel Tank Institute, IL [M]
{Alt. to W. Geyer)

This list vefnesents the mambership at the time the Commiltee was balloted on the final text of this edition. Since that time,
changes in the membershifs may have occurved. A key lo classifications s found ot the bach of the document.

NOTE: Membership on a committee shali not in and of itself constitute an endorsement of the Assaciation or
any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on safeguarding against
fire, explosion, and health hazards associated with entry, cleaning, and repair of tank systems and methods
for detecting, controlling, and investigating releases that could cause these hazards,
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326-4

SAFEGUARDING OF TANKS AND CONTAINERS FOR ENTRY, GLEANING, OR REPAIR

NFPA 326
Standard for the

Safeguarding of Tanks and Containers
for Entry, Cleaning, or Repair,

2005 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to imfrortant notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this decument
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be oblained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter des-
ignating a paragraph indicates that explanatory material on the
paragraph can be found in Annex A.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition of

. the source documents for mandatory extracts are given in Chap-
ter 2 and those for nonmandatory extracts are given in Annex B.
Editorial changes to extracted material consist of revising refer-
ences to an appropriate division in this document or the inclu-
sion of the document number with the division number when
the reference is to the original document. Requests for interpre-
tations or revisions of extracted text shall be sent to the technical
committee responsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex B. '

Chapter 1 Administration

1.1 Scope.

L.L.1* This standard shall apply to the safeguarding of tanks or
containers, operating at nominal atmospheric pressure, that
contain or have contained flammable and combustible liquids
or other hazardous substances and related vapors or residues.

1.1.2* This standard shall not apply to tank vehicles or tank
cars; tanks, bunkers, or compartments on ships or barges or in
a shipyard; gas plant equipment or gas distribution systems for
natural or manufactured gas; or compressed and liquefied gas
cylinders.

1.1.3* This standard shall not apply to hot tapping.

1.1.4* This standard shall not apply to the entry of a tank or
container that contains an inert atmosphere.

1.2 Purpose.

1.2.1 The purpose of this standard shall be to provide mini-
mum procedures for the following:

(1) The safe opening, entry, and cleaning of a tank or container
that contains or has contained flammable, combustible, or
other hazardous substance vapors, liquids, or solid residues

(2) The safe removal of flammable, combustible, or other haz-
ardous substance vapors, liquids, or solid residues from
tanks or containers and the safeguarding of these vessels for
entry, cleaning, or repair
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122 The purpose of this standard shall also be to provide
minimum procedures that permit repair, hot work, or other
operations that have the potential to create a fire, an explo-
sion, or another hazard.

1.3 Application. The requirements provided in this standard
for safeguarding a tank or container are described in the logi-
cal order in which work is typically conducted.

1.4 Retroactivity. The provisions of this standard reflect a con-
sensus of what is necessary to provide an acceptable degree of
protection from the hazards addressed in this standard at the
time the standard was issued.

1.4.1 Unless otherwise specified, the provisions of this stan-
dard shall not apply to facilities, equipment, structures, or in-
stallations that existed or were approved for construction or
installation prior to the effective date of the standard, Where
specified, the provisions of this standard shall be retroactive.

1.4.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unaccept-
able degree of risk, the authority having jurisdiction shall be
permitted to apply retroactively any portions of this standard
deemed appropriate.

1.4.3 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdic-
tion, and only where it is clearly evident that a reasonable
degree of safety is provided.

1.5 Equivalency. Nothing in this standard is intended to pre-
vent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, dura-
bility, and safety over those prescribed by this standard.

1.5.1 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

1.5.2 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.6 Units.

1.6.1 Metric units of measurement in this standard are in
accordance with the modernized metric system known as the
International System of Units (SI).

1.6.2 Ifavalue for measurement as provided in this standard
is followed by an equivalent value in other units, the firststated
value is the requirement. Agiven equivalent value might be an
approximation.

1.7 Enforcement Requirements. (Reserved)

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document,

2.2 NFPA Publication. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 70, National Electrical Code®, 2005 edition.
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2.3 Other Publications.

2.3.1 ACGIH Publication. American Conference of Govern-
mental Industrial Hygienists, 1330 Kemper Meadow Drive,
Cincinnati, OH 45240-1634.

AGGIH, Threshold Limit Values for Chemical Substances and
Physical Agents and Biological Exposure Indices, 2004 edition.

2.3.2 ANSI Publication. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th floor, New York, NY 10036.

ANSI Z117.1, American National Standard Safety Requirements
Jor Confined Spaces, 2003 edition.

2.3.3 API Publications. American Petroleum Institute, 1220 L
Street, NW, Washington, DC 20005-4070.

AP1 2015, Requirements for Safe Entry and Cleaning of Petroleum
Storage Tanks, 6th edition, 2001,

API 2016, Guidelines and Procedures for Entering and. Cleaning
Petroleum Storage Tanks, 1st edition, 2001.

APIL 2217A, Guidelines for Work in Inert Confined Spaces in the
Petrolewm Industry, 2nd edition, 1997,

2.3.4 U.S. Government Publications. U.S. Government Print-
ing Office, Washington, DC 20402.

NIOSH Criteria for a Recommended Standard for Working in
Confined Spaces, 1979.

NIOSH Pocket Guide to Chemical Hazards, June, 1997.

Chapter 3 Definitions

3.1 General. The definitions contatned in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2% Authority Having Jurisdiction (AH]). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure,

3.2.3 Shall. Indicates a mandatory requirement.

3.2.4 Should. Indicates a recommendation or that which is
advised but not required.

3.2.5 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
appendix or annex, footnote, or fine-print note and are not to
be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 AdjacentSpaces. Those spaces in all directions from sub-
Jject space, including points of contact, internal and external,

such as decks, sumps, floating roofs, secondary containment
areas, interstitial spaces, under floors, supports, tank tops, and
bulkheads.

3.3.2 Attendant. A term used to describe U.S. federally regu-
lated industrial workers who are qualified to be stationed out-
side one or more confined spaces, who monitor authorized
eatrants, and who perform all of the following duties: (1) remain
outside the confined space during entry operations until relieved
by another attendant, {2) summon rescue and other needed re-
sources as soon as the attendant determines that authorized en-
trants might need assistance to escape from confined space haz-
ards, (3) perform nonentry rescues as specified by the rescue
procedure listed on the permit.

3.3.3 Bonding. For purposes of tank entry, cleaning, or re-
pair, the joining of metal parts to form an ¢lectrically conduc-
tive path that wili ensure electrical continuity and the capacity
to conduct safely any current likely to be imposed.

3.3.4 Combustible Gas Indicator. An instrument that samples
air and indicates whether there are combustible vapors present.
{921, 2004]

3.3.5 Combustible Liquid. Any liquid that has a closedcup
flash point at or above 37.8°C (100°F). [30, 2003]

3.3.6 Confined Space. For purposes of tank entry, cleaning,
or repair, any tank that meets all three of the following re-
quirements: (1) is large enough and so configured that a per-
son can enter and perform assigned work, {2) has limited or
restricted means for entry or exit, (3) is not designed or meant
to be continuously occupied. (Sez also 3.3.20, Permit Required
Confined Space, and 3.3.18, Nonconfined Space.)

3.3.7 Container. For purposes of tank entry, cleaning, or repair,
a vessel intended to contain an accumulation of hazardous sub-
stances that is too small for human entry or has a capacity that
can be effectively and safely cleaned without human entry.

3.3.8 Degassing. The process of collecting, oxidizing, or
treating vapors and gases expelled from a tank or vessel to
prevent or reduce the amount of organic volatile compounds
released into the atmosphere during vapor- and gasfreeing
operations. [API 2015, 3.2.10]

3.3.9 Flammable Liquid. Any liquid that has a closed-cup flash
point below 37.8°C (100°F) and a Reid vapor pressure not ex-
ceeding 2068 mm Hg (40 psia) at 37.8°C (100°F). (30, 2004]

3.3.10 Flammable Vapor. For purposes of tank entry, clean-
ing, or repair, any substance that exists in the gaseous state at
normal atmospheric temperature and pressure and that is ca-
pable of being ignited and burned when mixed with the
proper proportions of air, oxygen, or other oxidizer.

3.3.11 Hazardous Substance. Asubstance, including combus-
tible and flammable liquids and flammable gases, that is ca-
pable of creating harm to people, the environment, or prop-
erty due to the dangers that can arise from but are not limited
to toxicity, reactivity, ignitibility, or corrosivity.

3.3.12 Hot Tapping. The techrique of welding and drilling
on in-service tanks or containers that contain flammable, com-
bustible, or other hazardous substances.

3.3.13 Hot Work. Any work that is a source of ignition, in-
cluding open flames, cutting and welding, sparking of electri-
cal equipment, grinding, buffing, drilling, chipping, sawing,
or other operations that create hot metat sparks or surfaces
from friction or impact.
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3.3.14 Inert Gas. For purposes of tank entry, cleaning, or re-
pair, a gas that is nonflammable, chemically inactive, noncon-
taminating for the use intended, and oxygen-deficient to the
extent required.

3.3.15 Inerting. A technique by which the atmosphere in a
tank or container is rendered nonignitible or nonreactive by
the addition of an inert gas.

3.3.16 Liquid. Any material that has a fluidity greater than
that of 300 penetration asphalt when tested in accordance
with ASTM D 5, Standard Test Method for Penetration of Bitumi-
nous Materials. (30, 2003]

3.3.17* Lower Flammable Limit (LFL). For purposes of tank
entry, cleaning, or repair, the concentration of a flammable
gas or flammable vapor, expressed as a volume percent in air,
below which propagation of a flarne does not occur upon con-
tact with an ignition source, when tested in accordance with
ASTM E 681, Standard Tist Method for Concentration Limits of
Flannability of Chemicals (Vapors and Gases).

3.3.18 Nonconfined Space, For purposes of tank entry, clean-
ing, or repair, a space thai previously was a confined space but
no longer meets any of the requirements for a confined space
or a permit required confined space, such as a tank with a
large door sheet cut into the side. (See also 3.3.6, Confined Space,
and 3.3.20, Permit Required Confined Space.)

3.3.19 Oxygen Indicator. An instrument that is capable of de-
tecting, measuring, and monitoring concentrations of oxygen
in the atmosphere.

3.3.20 Permit Required Confined Space. For purposes of tank
entry, cleaning, or repair, a tank that meets all three of the re-
quirements for a confined space (se¢ 3.3.6) and also has one or
more of the following four characteristics: (1) contains or has the
potential to contain a hazardous substance, (2) contains a mate-
rial with the potential to engulf an entrant, (3) has an internal
configuration such that an entrant could become trapped or as-
phyxiated by inwardly converging walls or floor that slope down-
wards, tapering to small cross sections, (4) contains any other
recognized serioussafety or health hazard. (Sez also 3.3.6, Confined
Space, and 3.3.18, Nonconfined Space.)

3.3.21 Puging. For purposes of tank entry, cleaning, or repair,
the process of displacing vapors or gases from an enclosure or
confined space.

8.3.22¥ Qualified Person. A person who, by possession of a
recognized degree, certificate, professional standing, or skill,
and who, by knowledge, training, and experience, has demon-
strated the ability to deal with problems relating to a particular
subject matter, work, or project. [1451, 2002}

3.3.23 Static Electric Discharge. A release of static electricity
in the form of a spark, corona discharge, brush discharge, or
propagating brush discharge that might be capable of causing
ignition under appropriate circumstances. [77, 2000]

3.3.24 Static Electricity. For purposes of tank entry, cleaning,
or repair, the electrification of materials through physical con-
tact and separation and the various ¢ffects that result from the
positive and negative charges so formed.

3.3.25 Tank. For purposes of tank entry, cleaning, or re-
pair, a stationary or portable vessel large enough to allow
human entry that is intended to contain an accumnulation of
hazardous substances.
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3.3.26 Toxic Materials, Gases, or Vapors. Any substance
whose properties contain the inherent capacity to produce
injury to a biological system, which is dependent on exposure,
concentration, rate, method, and area of absorption.

3.3.27 Toxicity. The degree to which a substance is harmful
to humans,

3.8.28 Unstable Liquid. A liquid that, in the pure state or as
commercially produced or transported, will vigorously polymer-
ize, decompose, undergo condensation reaction, or become self-
reactive under conditions of shock, pressure, or temperature.-
[30, 2003]

3.3.29 Vépor. The gas phase of a substance, particularly of
those that are normally tiquids or solids at ordinary tempera-
tures, [921, 2004]

3.3.30 Ventilaton. For purposes of tank entry, cleaning, or
repair, the introduction of air into a tank or container to main-
tain an atmosphere within acceptable iimits and provide the
required number of air changes per hour.

3.3.31 Work. Activities performed on tanks and containers in
accordance with this standard including, but not limited to, -
safeguarding, repair, hot work, cleaning, change of service,
maintenance, inspection, and transportation.

Chapter 4 Basic Precautions

4.1 General.

4.1.1 Extreme caution shall be used when work is performed on
a tank or a container that holds or has held flammable, combus-
tible, or other hazardous substances.

4.1.2 Extreme caution shall be used when work is performed
on a tank or container that contains vapors related to the sub-
stances that are stored or were previously stored therein.

4.1.3 Before any work is performed on a tank or a container
that has held flammable, combustible, or other hazardous sub-
stances, the tank or container shall be made safe.

4.1.4 The persons conducting the work shall have a thorough
understanding of the following:

(1} The characteristics of the substance that is stored or was
previously stored in the tank or container

(2) The potential health and safety risks associated with the
work to be conducted ’

(8) The procedures for safeguarding the tank or container
prior to conducting the work

4.1.5 Work on tanks or containers that contain or have con-
tained hazardous substances shall be performed only by trained
personnel who understand the associated hazards and who are
sufficiently qualified, trained, or educated to safely carry out the
necessary operations.

4.1.6 Work on tanks or containers shall be permitted only
after the characteristics of the hazardous substance contained
or previously contained therein and of the atmosphere within
the tank or container have been determined, the specific haz-
ards have been identified, and safe procedures have been es-
tablished. When establishing safe procedures, the following
shall be checked:



PREPARATION FOR SAFEGUARDING

$26-7

(1) Alt compartments of a multicompartment tank or container

(2) Annular (interstitial) space of a secondary containment-
type tank or container .

(3) Vapor seals

(4) Under tank floors

(5) All types of pontoons and pipe supports

(6) Any other areas where vapors or residues can be trapped

4.1.7 All permit(s) required by the authority having jurisdic-
tion shall be obtained prior to beginning work.

4.1.8 Work shall not begin on tanks or containers that contain
or have contained unstable liquid or reactive materials until in-
formation is obtained regarding safe cleaning procedures.

4.1.9 Nonreactive cleaning materials shall be used where
required.

4.1.10 This standard shall not be relied upon to include all
the details necessary to perform the activities for safeguarding
tanks and containers for entry, cleaning, or repair, and relies
on other standards and procedures for some of these details.
The referenced publications described in Chapter 2 shall be
consulted, as applicable. (Sez also Annex B.)

4.1.11 Prior to opening or accessing tanks or containers, any
internal pressure shall be reduced to atmospheric pressure.
Tank or container vapors shall be vented to a safe location or,
where required, degassed.

4.1.12 A procedure shall be established for notifying the ap-
propriate emergency response services in the event of a fire or
other emergency.

4.1.13 A qualified person shall stipulate the requirements
necessary to protect personnel working in or around the tank
from exposure to hazardous substances.

4.1.14 If hazardous chemicals are used for rinsing or clean-
ing a tank or container, the qualified person shall stipulate any
protective equipment that is required to guard against pos-
sible injury.

4.1.156 When a proprietary cleaning solution is used, the
manufacturer’s instructions for safe handling and use shall be
followed.

4.2 Ignition Concerns. This section shall apply to tanks or
containers that contain or have contained flammable or com-
bustible liquids or vapors.

4.2,1 Where the potential exists that the tank or container
contains flammable vapors, a hot work permit shall be issued
to conduct any operations that constitute a source of ignition.

4.2.2 Prior to conducting any procedures required by this
standard, the area around the tank or container shall be safe-
guarded from all sources of ignition.

4.2.2.1 The areato be safeguarded and the methods of contro!
to be used shall be determined by the qualified person based on
the potential for ignition around the tank or container.

4.2.2.2 Following completion of 4.2.2.1, the area shall be in-
spected for flammable liquids and tested for the presence of
flammable vapors.

4.2.2.3 Barricades and warning signs reading “NO SMOKING
~— FLAMMABLE" shall be provided and placed in accordance
with the requirements of the authority having jurisdiction.

4.2.3 Equipment that is capable of providing a source of igni-
tion shall not be pecmitted within the area of the tank or con-
tainer until the area around the tank or container has been
tested and found to be safe.

4.2.4* Before operations are started, the qualified person shall
determine safe procedures for working on tanks or containers
that have the potential for pyrophoric action or that have con-
tained nitrocellulose, pyroxylin solutions, nitrates, chlorates,
perchlorates, peroxides, and other materials that contain
enough oxygen to support combustion.

4.2.5 The qualified person shall determine any fire-fighting
equipment to be provided in the area, based on the actual and
potential hazards. The qualified person shall require that the
equipment be in place before issuing a hot work permit and
shall ensure that assigned persons are qualified in the use of
the firefighting equipment.

4.2.6* The qualified person shall stipulate the precautions
needed to prevent accumulation and discharge of static
electricity.

4.2.7 Any electrical equipment used shall comply with the
following;:

(1) Beapproved for Class I, Group D, Division 1 or for Zone @
or Zone 1 hazardous {classified) locations, as defined in
NFPA ‘70, National Electrical Code

(2) Be listed on the applicable permit

(3) Beinspected by a qualified person to ensure thatitisinan
operable condition

Chapter 5 Preparation for Safeguarding

5.1 Lockout/Tagout.

5.1.1* All electrical circuits or other energy sources supplying
power to pumps or other equipment connected to the tank or
container that are a potential hazard to workers in the area of
the tank or container shall be disconnected or disengaged and
locked out or tagged out, or both, according to applicable
regulations.

5.1.2 Where there is a need to test, position, or activate
equipment by temporarily removing the lock or tag, or both, a
procedure shall be developed and implemented to control
potential hazards to the workers and shall be authorized by

the qualified person.

5.1.3* Any removal of locks, tags, or other protective measures
shall be done in accordance with applicable regulations and
the procedure set forth in 5.1.2. (Seealso A.5.1.1.)

5.1.4 Lockout or tagout, or both, of equipment, systems, and
processes shall be confirmed by the qualified person prior to
performing work on the tank or container.

5.2 Removal of Flammable, Combustible, or Other Hazard-
ous Substances, Liquids, or Gases.

5.2.1 Prior to opening the tank or container, as much hazard-
ous substance, water, and sediment as practical shall be re-
moved from the tank or container using fixed piping and con-
nections. This process shall include the removal of liquids or
gases from any internal piping, traps, and standpipes that can
be drained or pumped without opening the tank or container.

5.2.2 All piping or conveyances for flammable, combustible,
or other hazardous substances connected to the tank or con-
tainer shall be drained, flushed, or isolated.
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5.2.3 Where reactivity and solubility are not a concern, water

or fuel oil or an approved chemical shall be permitted to be
pumped into the tank or container through fixed piping or
connections to float any remaining liquid from a low spot so
that it can be drained or pumped from the tank or container.

5.2.4 Where flammable or combustible liquids or vapors are
contained or have been contained in a tank or container, ap-
proved explosionproof electric, steam-driven, or air-driven
pumps shall be used.

5.2.5* Pump motors, suction hoses, nozzles, and lines, as well
as receiving tanks, containers, trucks, or vessels, shall be
bonded to the tank or container being emptied to prevent
static electricity ignition hazards. (See also A.4.2.6.)

5.2.6 All liquids, rinseates, solid residues, and vapors that are
generated as a result of these cleaning and safeguarding pro-
cedures shall be disposed of in accordance with the applicable
regulatory requirements,

5.2.7 Any remaining product in the tank that cannot be re-
moved as described in 5.2.1 through 5.2.6 shall remain in the
tank until the tank is safeguarded and then opened for prod-
uct removal. (See Chapter 9 for tank entry requirements.)

5.3 Isolation.

5.3.1 Prior to opening, the tank or container shall be isolated
from all supply and dispensing piping systems.

5.3.L1 If the tank or container on which work is to be per-
formed is equipped with 2 manifold veat, vapor recovery sys-
tem, fill line, siphon assembly, or other methods of connec-
tion to other tanks or containers, the qualified person shall
determine the measures required to isolate that tank or con-
tainer from all other tanks or containers.

5.3.1.2 All piping connected to the tank that is capable of
producing a hazard shall be isolated by being disconnected,
plugged, double-blocked and bled, or blanked off.

5.3.1.3 Pipe plugging shall be permitted only after an analysis
is made by a qualified person to ensure that the plug is suitable
and capable of withstanding any potential pressure in the pip-
ing that might dislodge the plug.

5.3.2 The vents for the tank or container on which work is to be
performed shall be isolated from the vents of other tanks or con-
tainers that might still be in service, and 2 separate, temporary
vent for the tank being entered shail be provided, if necessary.

5.3.3 Valves shall not be relied on to prevent the flow of ma-
terial unless a locked and tagged double-block and bleed ar-
rangement is provided.

Chapter 6 Testing Procedures

6.1 General Procedures.

6.1.1 To determine that an atmosphere is safe for the des-
ignated entry, cleaning, or repair work; tests for oxygen and
for flammable, combustible, or other hazardous substance
vapors, furnes, or dusts shall be made with an appropriate
instrument as follows:

(1) Before entry or re-entry

(2) Before start of aiterations or repairs

(3) Beforeand during any hot work, cutting, welding, or heat-
ing operations
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(4) Continuously or periodically during the course of the
work to be as determined by a qualified person

(5) After cleaning the interior of each tank or container to de-
termine that thie cleaning procedures have been effective

(6) After any process or activity has occurred that might
change the atmosphere within the tank or container

6.1.2 Precautions shall be taken to ensure that tanks or con-
tainers that have held liquids with high flash points do not
become hazardous during cutting and welding operations.

6.1.3 The qualified person shall determine whether or not
continued testing for flammable vapor and toxicity is required
if previous testing indicates that vapor or toxicity associated
with former product storage has been eliminated or is not
capable of regeneration above permissible exposure levels.

6.1.4 The qualified persons responsible for testing shall be
trained or educated in the use of the instruments, be aware of
their limitations, and have an understanding of the signifi-
cance of its readings.

6.1.5% All tests for oxygen and flammable or toxic vapors
and gases shall be conducted using a calibrated and ad-
Jjusted instrument.

6.1.5.1 The instrument shall be calibrated with a calibration
gas that is appropriate to the potential hazards.

6.1.5.2 The adjustment of the instrument shall be checked
before each day’s or shift's use or more often if the tester or
qualified person determines there is a need to do so.

6.1.5.3 The calibration of the instrument shall be performed
prior to its first use.

6.1.5.4 Recalibration of the instrument shall be done on a
regular basis thereafter, as determined by the user’s proce-
dures, the manufacturer's recommendations, historical data
regarding need to recalibrate, and before iis use following an
extended period of nonoperation.

6.1.5.5 The instrument shall be maintained in accordance
with the manufacturer’s recommendations.

6.1.6 The number and location of sampling points shall be de-
termined by the qualified person based on the size and configu-
ration of the tank or container so as to provide a representative
determination of the atmosphere in the tank and potential haz-
ards of the area around the tank,

6.2 Testing for Oxygen Content.

6.2.1 A calibrated oxygen indicator shall be used to deter-
mine oxygen content,

6.2.2 The following precautions shall apply:

(1) When a tank or container contains an inert gas or other
oxygen-displacing or -generating material, a combustible
gas indicator shall not be relied on to give a correct read-
ing.

(2) Anoxygen indicator shall be used prior to testing for com-
bustible gas to ensure that the correct amount of oxygen
is present, in accordance with the instrument’s manufac-
turer, to provide an accurate reading of the gas or vapor
being measured.

6.3 Testing for Flammable Vapors,

6.3.1 To determine flammable vapor content, a calibrated
and adjusted combustible gas indicator shall be used.



CONTROL OR REMOVAL OF VAPORS ' 326-9

6.3.2* All work in or around the tank or container shall be
stopped immediately when the flammable vapors in the atmo-
sphere exceed 10 percent of the lower flammable limit (LFL).
The source of the vapors shall be located and eliminated or
controlled.

6.3.3 Equipment that can provide a source of ignition shall
not be permitted within the safeguarded area of a tank or
container being cleaned, entered, or repaired until the area
has been tested (see Section 4.2) and found to be vapor free in
accordance with 8.2.4 and a hot work permit has been issued
by a qualified person.

6.3.4 During ventilation or purging of any tank or container,
the flammable vapor concentration of the effluent shall be
tested as often as required by the qualified person to deter-
mine the flammability and toxicity of the vented vapors.

6.3.5 The qualified person shall determine the direction of
the vented effluent to ensure that it does not reach a source of
ignition.

6.3.6* If an eductor is used for ventilation, the eductor shall
create a vacuum that draws air through at least one tank or
container opening and discharges through the opening to
which it is attached.

6.3.6.1 Testing for flammable vapors shall be conducted us-
ing a combustible gas indicator with its probe inserted into the
probe hole provided in the side of the eductor.

6.3.6.2 Testing shall be performed with the eductor on and
tightly secured and bonded to the tank or container.

6.3.6.3 When a reading of 10 percent or less of the LFL is
obtained, the eductor shall be shut off and readings taken
again after a few minutes’ waiting time.

6.3.6.4 If the readings in the tank or container are taken
through the fill opening, any fill tube that extends into the
tank or container shall be removed prior to purging or venti-
lation operations.

6.3.6.5 The eductor shall be immediately turned on after the
last test in the tank or container, and the tank or containers efflu-
ent shall be tested thereafter as long as ventilation continues and
as often as determined necessary by the qualified person.

6.3.7* If an air blower is used for ventilation, the blower shall
force air into the tank or container through at least one tank or
container opening and discharge through another opening.

6.3.7.1 Testing for flamamable vapor concentrations shall be
performed with a combustible gas indicator whose probe is
placed in the tank’s or container’s discharge opening.

6..7.2 When a reading of 10 percent or less of the LFL is
obtained, the air blower shall be shut off and readings taken
again after a few minutes’ waiting time.

6.3.7.3 If readings in the tank or container are taken through
the fill opening, any fill tube that extends into the tank or
container shall be removed prior to purging or ventilation
operations.

6.3.7.4 The air blower shall be immediately turned on after
the last test in the tank or container, and the tank’s or contain-
er’s effluent shall be tested thereafter as iong as ventilation
continues and as often as determined necessary by the quali-
fied person.

6.3.8* When a tank or container is tested prior to the start of

" hotwork, any indication of flammable gas or vapor in excess of

the established allowable limits shall require additional venti-
lation, purging, recleaning, or further safeguarding by one of
the methods described in this standard, as specified by the
qualified person, prior to the issuance of a hot work permit.

6.3.9* When testing a tank or container during hot work, any
indication of flammable gas or vapor in excess of the estab-
lished allowable limits shall require the immediate cancella-
tion of the hot work permit.

6.3.10* Additional ventilation, recleaning or any additional fur-
ther safeguarding by one of the methods described in this stan-
dard, as specified by the qualified person, shall be conducted
prior to retesting and reissuance of the hot work permit.

6.4 Testing for Toxic Vapors and Gases.

6.4.1 This section shall not apply to substances that do not
have adverse health effects.

6.4.2 Testing for toxic vapors and gases with appropriate instru-
mentation shall be required to identify the level of exposure.

6.4.2.1* Guidance regarding maximum levels of these sub-
stances shall be found in the Material Safety Data Sheet (MSDS)
for each substance; applicable regulations and other OSHA
substancespecific standards; ACGIH Threshold Limit Valuss for
Chemical Substances and Physical Agents and Biological Exposure Inds-
ces; and the NIOSH Pocket Guide to Ghemical Hazards.

6.4.3 The qualified person shall obtain assistance in selecting
appropriate testing procedures from the applicable regulatory
agency or from a safety and health or industrial hygiene pro-
fessional,

Chapter 7 Control or Removal of Vapors

7.1 General.

7.1.1* Flammable vapors in a tank or container shall be per-
mitted to be vented with air or purged with inert gas, water, or
steam (seg Section 10.5).

7.1.2 The qualified person shall select the method of ventilat-
ing or purging the tank or container on which work will be
performed in accordance with regulatory requirements, facil-
ity and contractor programs, and procedures and industry
standards.

7.1.3 Flammable or combustible liquids or vapors found in
spaces adjacent to or within the space containing or having con-
tained hazardous substances shall be removed or controlied
prior to proceeding. Such spaces shall include, but not be limited
to, interstitial spaces, columns, floats, hollow structures, floating
roofs, pontoons, tank floors, multiple-compartment tanks or con-
tainers, vapor seals, pipe supports, and any other areas where
vapors or residues can be trapped.

7.1.4 Other hazardous substances and vapors that are not
flammable or combustible but have adverse environmental or
human health effects shall be eliminated or controlled prior
to proceeding.

7.1.4.1 The methods identified in Sections 7.2 through 7.5 shall
apply to the removal or control of these other hazardous sub-
stances whether they be liquids, sofids, vapors, dusts, fumes,
mists, or gases,
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7.1.4.2 The specific hazardous substances and the methods
of their removal or control shall be identified by the qualified
person prior to proceeding with ventilation or purging.

. 7.1.5 Prior to removal of vapors from a tank or container,
applicable regulations, codes, 2nd standards shall be reviewed
by the qualified person, who shall identify any specific require-
mens for the handling, degassing, or discharging of vapors or
liquids while the activities described in this standard are con-
ducted and indicate appropriate requirements or controls on
the permit.

7.1.6 Where a tank is located indoors or in an enclosed or
confined area, including but not limited to under a building,
under a stairwell, or in an open-sided shed, the qualified per-
son shall stipulate the measures to be taken to prevent the
accumulation of flammable or toxic vapors and gases within
the building or enclosed or confined area.

7.2 Removal of Flammable Vapors by Displacement with Air
(Ventilation).

7.2.1 Where there are openings large enough to accept them,
approved air movers (eductors and blowers) that do not provide
an ignition source shall be attached so that air is drawn through
or pumped into one opening and the atmosphere within the
tank or container is discharged through another opening a suffi-
cient distance away from the first opening to provide for cross
ventilation in the tank.

7.2.2 If openings cannot accommodate an air mover, the tank
or container shall be ventilated to remove flammable vapors by
introducing fresh air that will circulate through the tank or con-
tainer and be degassed or discharged to the outside.

7.2.3 Precautions shall be taken to control or remove ali igni-
tion sources from the area since vapors can be present in the
flammable range both inside the tank or container and at the
point of discharge.

7.24 Abond shall be maintained between the air mover and
the tank or container being ventilated in order to reduce the
chance of static electric ignition,

7.2.5* Precautions shall be taken to control static electricity
accumulation through bonding and grounding in order to
prevent the possibifity of static electric discharge during venti-
lating operations.

7.2.6 Where ventilating a tank with air, the air pressure in the
tank shall not exceed the allowable maximum design pressure
for the tank.

7.2.6.1 To prevent excess air pressure, the vent line shalf be
checked to make certain it is free of blockages, obstructions,
or traps.

7.2.6.2 All discharges or venting to the atmosphere during
ventilation shall be at a minimum of 3.7 m (12 ft) above the
ground surface and away from any areas that might contain
sources of ignition.

7.2.7 Displacement of the tank or container atmosphere with
air shall be accomplished by one of the following methods:

(1) A negative pressure or vacuum shall be used to pull out-
side air into the tank or container using an eductor air
mover or other equipment,

{2)*A positive pressure or diffused air blower shall be used to
push outside air into the tank or container,
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7.2.7.1 When the method described in 7.2.7(1) is used, the
following shall apply:

(1) The connection between the eductor and the tank or con-
tainer shall be airtight.

(2) Airshall be drawn through the tank or container to allow
cross ventilation and removat of vapors.

{3) All equipment shall be bonded to prevent static electric
discharges.

7.2.7.2 When the method described in 7.2.7(2) is used, the
following shatl apply:

(1) Ifafill opening that extends into the tank or container is
used as an air supply point, the portion of the fill pipe that
extends into the tank shall be removed.

(2) The air shall be supplied from a compressor or blower
that has been checked for delivery of clean air that is free
of flammable or toxic vapors.

(3) The air-diffusing pipe, if used, shall be bonded to the tank
or cantainer to prevent static electric discharges.

7.3* Removal of Flammable Vapors by Displacement with
Inert Gas.

7.3.1 When a tank or container is to be inerted for purposes
other than entry, the qualified person shall be familiar with
the limitations and characteristics of the inert gas being used.

7.3.2 Upon completion of inerting, the oxygen content shall
be monitored as often as necessary as determined by the quali-
fied person and maintained at either less than 8 percent total
oxygen or less than 50 percent of the minimum oxygen con-
centration required to support combustion, whichever is less.

7.3.3 The condition specified in 7.3.2 shall be maintained
during the entire period that work is in progress and until the
tank or vessel is returned to service or cleaned and taken out
of service. (Se¢ the procedures for inerling in 7.3.4 through 7.3.14.)

7.3.4 All openings in the tank or container shall be securely
closed, except for the access opening and vent.

7.3.5 The inert gas shall be introduced into the tank or con-
tainer through a pipe or hose that extends to a point that is
near the bottom of the tank and as far away as possible from
the portion of the tank where repairs or other activities will be
conducted in order to allow for uniform reduction of oxygen
in the tank or container.

7.3.6 The inert gas shall be introduced into the tank in a
manner that allows distribution of the inert gas throughout
the tank or container, based on the internat structure of the
tank or container. '

7.3.7 Any metal components of the equipment used to intro-
duce the inert gas shall be bonded to the tank or container.

7.3.8 All spaces to be inerted shall be sufficiently intact to
retain the inerting medium.

7.3.9 When inert gas is introduced under pressure, low pres-
sure shall be used in order to reduce the generation of static
electricity.

7.3.10 The oxygen content shall be measured directly by
means of an oxygen monitor.

7.3.11* Asign shall be conspicuously posted that warns of the
hazard of inert gasand forbids entry into the tank by unautho-
rized persons during the inerting process.
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7.3.12 Entry into inert confined spaces for inspection, testing
and work shall be allowed only as authorized by an entry permit
issued by the qualified person who has determined the hazards
and provided for the applicable controls and protection.

7.3.13 When work is completed and prior to entry into the
tank without restrictions, inerting media shall be removed to
achieve oxygen, vapor, and toxic concentrations in accor-
dance with 8.2.1. If the inerting medium is to remain in the
tank, the tank shall be secured and a sign shall be posted in
accordance with 7.3.11.

7.3.14 Special Requirements for Carbon Dioxide. When car-
bon dioxide is used for inerting, the following shall apply:

(1) Portable carbon dioxide fire extinguishers shall not be
used as the source of the inert gas.

(2) When solid carbon dioxide is used, it shall be crushed and
distributed evenly over the greatest possible area for rapid
sublimation. ’

(3)*The oxygen percentage shall be permitted to be calcu-
lated from the percentage of carbon dioxide in the tank
or container measured by means of a carbon dioxide
indicator.

7.4 Removal of Flammable Vapors by Displacement with
Water, Fuel QOil, or Chemicals.

7.4.1 If the flammable, combustible, or other hazardous sub-
stance that was previously contained is known to be displaced by
or soluble in water, fuel oil, or-an approved chemical, then the
removal of vapors shall be permitted to be accomplished by com-
pletely filling the tank or container with water, fuel oil, or the
chemical and draining the tank or container, repeating the op-
eration as necessary to eliminate the flammable atmosphere.

7.4.2 Removal of vapors shalt also be permitted to be accom-
plished by completely filling the tank or container with water,
fuel oil, or an approved chemical,

7.4.2.1 If this method is used, the tank or container shall be
completely filled with water, fuel oil, or an approved chemical
in order to remove all vapors.

7.4.2.2 Extreme care shall be taken to eliminate any vapor
spaces by providing venting or by positioning the tank or con-
tainer during the filling operation or both.

7.4.3 All liquids, rinseates, solid residues, and vapors that are
generated as a result of these cleaning and safeguarding pro-
cedures shall be disposed of in accordance with the applicable
regulatory requirements.

7.4.4 Water, fuet oil, or an approved chemical shall not be
used for the removal of vapors if it will adversely react with the
flammable, combustible, or other hazardous substance previ-
ously contained in the tank or container.

7.5* Removal of Flammable Vapors by Displacement with
Steam.

7.5.1 The qualified person shall review and approve all pro-
cedures to accomplish the task safely.

7.5.2 Displacement shall be accomplished by introducing
steam into the tank or container through a pipe inserted
through an opening near the bottom of the tank or container.

7.5.3 The pipe or connecting steam line shall be bonded to
the tank or container.

7.5.4 A manway, gauging hatch, or other opening that is lo-
cated at the top of the tank or container and is large enough to
prevent excess internal pressure shall remain open during the
entire stéaming operation to relieve pressure buildup during
steaming and vacuum formation during cooling.

7.5.5 In order to remove all flammable vapors, the rate of
supply of steam shall exceed the rate of condensation so that
the whole tank or container is heated close to the boiling
point of water.

7.5.6 The tank or container shall be steamed long enough to
vaporize or facilitate the removal of the residues from ail por-
tions of the walls (shetl and heads).

7.5.7 Because steam displaces oxygen, when the atmosphere
in the tank or container is tested with a combustible gas indi-
cator, the tank or container shall be allowed to cool until ex-
cess water vapor has condensed, or the sample shall be drawn
through a drying tube.filled with calcium chloride or other
drying agent (see instrument manufacturer's recommendations) to
keep water vapor from entering the instrument.

7.5.8 The following precautions shall apply:

(1) Displacement of flammable and combustible vapors with
steam is extremely hazardous and is not recommended if
alternate methods can be used.

(2) Displacement with steam is capable of generating static
electric charges.

Chapter 8 Inspection ard Certification of Tanks
and Containers
8.1 General.

8.1.1 Once the applicable procedures in Chapters 4 through
7 have been completed, a qualified person shall test and in-

“spect the tank or container and certify, in writing (usually by

issuing a permit), that certain activities such as entry, hot work,
or cold {safe) work are permitted to proceed using the desig-
nations in Section 8.2.

8.1.2 The certificates (permits) shall include a description of
the work authorized to be performed and the criteria for pro-
tecting personnel and maintaining safe conditions during the
work.

8.2* Designations. The designations in 8.2.1 through 8.2.7 shall
be consistent with applicable regulatory requirements and indus-
try standards.

8.2.1 Enter Without Restrictions.

8.2.1.1 Tanks, containers, or spaces designated as “Enter With-
out Restrictions” shall meet all of the following conditions:

(1) The oxygen content shall be at least 19.5 percent and not
greater than 23.5 percent by volume.

(2) The LFL shall be less than 10 percent.

(3) Any toxic gases or vapors related to the hazardous sub-
stances, coatings in the tank, or inerting media shall be
within the permissible concentrations.

(4) The residues or materials associated with the work shall
not produce gases or vapors above the permissible con-
centrations while maintained as specified by the permit.

8.2.1.2 If any of the conditions in 8.2.1.1 are not met, then the
space shall not be designated “Enter Without Restrictions.”
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8.2.2 No Entry Allowed. The designation “No Eatry Allowed”
shall mean that personnel shall not be authorized to enter the
tank, container, or space so designated.

8.2.3* Enter with Restrictions. The designation “Enter with
Restrictions” shall mean that, in the tank, container, or space
so designated, entry for work shall be contingent on protective
equipment, clothing, or time, as applicable, as specified by the
permit.

8.2.4 Hot Work Allowed. Tanks, containers, piping, or spaces
designated as “Hot Work Allowed” shall meet all of the following
conditions:

(1) The oxygen content shall be at or below 23.5 percent by
volume.

(2) Before hot work is started, the LFL within the tank or
container shall be 0 percent LFL.

(a) During the course of the hot work, if the LFL rises to
10 percent, all work shall stop, personnel shall leave
the tank, and ventilation shall continue until the LFL
is again at 0 pevcent.

(b) The permitshall then be reissued to continue the hot
work.

(3) The residues, scale, or preservative coatings shall be
removed sufficiently to prevent the spread of fire and
shall not be capable of producing an oxygen concentra-
tion greater than 23.5 percent or an atmospheric con-
centration of flammable vapors above 10 percent of the
LFL in the presence of hot work while maintained as
directed on the hot work permit.

(4) Flammable or combustible liquids or vapors found in spaces
adjacent to or within the space containing or having con-
tained hazardous substances shall be removed or controlled
as specified by the hot work permit. ’

8.2.5 Hot Work Not Allowed. The designation “Hot Work Not
Allowed” shall mean that, in the tank, container, piping, or space
so designated, hot work shall not be authorized by the permit.

8.2.6 Limited Hot Work Allowed.

8.2.6.1 The designation “Limited Hot Work Allowed™ shall
mean that, in the tank, container, piping, or space so desig-
nated, all of the following shall apply:

(1) Tanks or spaces with residues or preservative coatings
whose flash points are 82.2°C (180°F) or greater and that
are free of flowing residues or coatings shall be permitted
to be partially cleaned for limited hot work.

(2) The qualified person shall verify the flash points and the
toxic and hazardous characteristics of the residues or
coatings and implement the applicable controls prior to
issuing the hot work and entry permits.

(3) The qualified person shall also take into consideration
any fumes or vapors that might be emitted from residues
and coatings subject to heat during hot work.

(4) To prevent the spread of fire, an area shall be cleaned a
sufficient distance in all directions, including below the
area of the hot work, so that sparks or slag will not drop or
be thrown into uncleaned areas of the space. The area
shall be cleaned to meet the requirements of the standard
safety designation “Hot Work Allowed.”

(5) A fire watch shall not be used in lieu of cleaning to estab-
lish a safe condition,

{6) The nature, location, and extent of the hot work shall be
listed on the qualified person’s permit.
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(7) The portion(s) of the tank or container subjected to hot
work shall meet the requirements of 8.2.4(3).

(8) The entire tank or container shall meet the requirements
of 8.2.4(1), 8.2.4(2), and 8.2.4(4).

(9) The nature or type of hot work shall be fimited or re-
stricted and shall be so indicated on the hot work permit.

8.2.6.2 Thisdesignation shall includeastatement that describes
the exact location of the hot work, the nature and type of the hot
work, and the limitations or restrictions of the hot work.

8.2.7 Imerted.

8.2.7.1 The designation “Inerted” shall mean that, in the
tank, container, piping, or space so designated, all of the cri-
teria in Section 7.3 have been met.

8.2.7.2 This designation shall include 2 statement that de-
scribes the inerting media used and its final disposition.

Chapter 9 Procedures for Access to
and Entry of Tanks

9.1 General,

9.1.1 Prior to issuing a permit for access to or entry into 2 tank,
the qualified person shall check to ensure that flammable vapors
have been controlled or removed from the tank in accordance
with the procedures and requirements of Chapters 7 and 8 of this
standard.

9.1.2 Testing for an atmosphere that is suitable for entry shall
be conducted in accordance with Chapter 6.

9.1.3 Applicable control measures for any other hazards or po-
tential hazards that have been identified for the material(s)
{products) previously stored in the tank and for the materials to
be used to purge and clean the tank or container shall be indi-
cated on the permit and monitored by the qualified person.

9.2 Access to Tanks.

9.2.1* If excavation is necessary to gain access to the tank, the
access pit or trench shall be large enough to allow entry into
and exit from the tank and shall comply with applicable regu-
lations. In such cases, the qualified person and personnel shall
be familiar with and shall comply with all applicable regula-
tions covering excavations and trenching.

9.2.2 Ifa manway is to be used for access to the tank, the bolts
and cover shall be removed.

9.2.3 When work is completed at the end of the shift or day or
at any time when the tank is left unguarded prior to its being
cleaned, vapor and toxic freed, and classified as a non-permit
required confined space (or a nonconfined space), the man-
way shall be replaced using at least half the number of bolts to
protect the tank from unauthorized access.

9.2.4* If no manway exists, an opening large enough to allow
entry into and exit from the tank and that complies with appli-
cable rggulations shall be cut into the tank.

9.24.1 The section to be removed shall be marked, and a
hole drilled with an air-driven drill at one corner of the sec-
tion, using 2 lubricating materfal to reduce friction, heat, and
possible sparks.
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9.2.4,2 After the hole is drilled, the tank atmosphere shall be
tested to verify a safe atmosphere by inserting the atmosphere
testing instrument probe an appropriate distance into the drilled
hole.

9.2.5 Cutting shall not be permitted on tanks containing a
flammable or combustible atmosphere unless all of the follow-
ing conditions are met:

(1) The tank shall first be purged or vented until the internal
atmosphere is at or below 10 percent of the LFL.

(2) If purging or venting does not achieve an atmosphere
that is at or below 10 percent of the LFL, the tank shall be
inerted to eliminate or reduce the amount of oxygen in
the atmosphere.

(3) Apermitshall then be issued to cut the tank access open-
ing using an air-driven saber saw or snipper and using a
nonflammable lubricating material to reduce friction and
heat and to prevent possible sparks.

(4) Prior to making the final cut, the plate shall be supported
to prevent its falling into the tank.

9.2.6 The following caution shall be noted: Drilling and cut-
ting operations have the potential to create heat and sparks on
the inner surface of the tank which could result in ignition if
air and flammable vapors are present inside the tank in the
explosive range or if flammable residues are present inside the

tank. The tank shall be either inerted or made vapor free prior

to and maintained vapor free during cutting operations by
ventilation.

9.3 Tank Entry,

9.3.1* Before entering tanks, the qualified person issuing the
entry permits and personnel assigned as entrants, attendants,
and rescuers shall be familiar with the applicable procedures
described in API 2015, Requirements for Safe Entry and Cleaning of
Petroleum Storage Tanks; AP1 2016, Guidelines and Procedures for
Entering and Cleaning Petroleum Storage Tanks; API 2217A, Guide-
lines for Work in Inert Confined Spaces in the Petroleum Industry,
ANSI Z117.1, American National Standard Safety Requirements for
Confined Spaces; and NIOSH Criteria for a Recommended Standard
Jor Working in Confined Spaces.

9.3.2 The vent lines or manway shall remain clear and unob-
structed to allow continuous ventilation and provide for the
appropriate number of air changes during entry and work pe-
riods in accordance with the requirements of 7.2.1.

9.3.3 Other lines and openings shall be isolated in accor-
dance with the facility or contractor isolation procedures to
keep liquids or vapors from entering the tank,

9.3.4 If natural ventilation is not capable of controlling the
vapor-in air levels of the tank's atmosphere within the permit
limits or to maintain the required air changes and air quality,
continuous mechanical ventilation shall be used while ‘the
confined space is occupied.

9.3.5 The qualified person shall determine and stipulate on
the permit any additional precautions or controls that shall be
taken if the tank bottom is perforated such that liquids or
vapors that might be preseat in the soil under the tank or in
the tank double bottom might re-enter the tank through the
perforation.

9.3.6 The qualified person shall determine and implement
controls required to prevent liquids or vapors from entering
into the tank from sumps, roof support columns, pontoons,
internal piping, appurtenances, or other means.

9.4 Closing the Tank Access Opening.

9.4.1 If an access opening has been cut into a tank that has
been designated a confined or permit required confined
space, the opening shall be closed or protected, either tempo-
rarily or permanently, depending on the disposition of the
tank such as at the end of the work period or whenever the
tank is left unattended.

9.4.2 Upon reopening the tank, atmospheric testing shall be
conducted and the qualified person shall issue or reissue per-
mits for work and entry.

Chapter 10  Cleaning Tanks and Containers

10.1 General.

10.1.1 The procedures outlined in Chapters 4 through 7
shall be followed to the extent applicable to the tank or con-
tainer to be cleaned. .

10.1.2 Ifindoor cleaning is necessary, ventilation shall be suf-
ficient to prevent the accumulation of flammable vapors in-
side a building.

10.2 Purpose and Extent of Cleaning. Where cleaning is nec-
essary in preparation for hot work, change in service, or other
purposes, the procedures in this section shall apply.

10.2.1* Cleaning in Preparation for Hot Work. Tanks or con-
tainers shall be cleaned prior to hot work, and hot work shall
be conducted in accordance with the requirements of this
standard and other applicable standards and regulations.

10.2.2 Cleaning for Change in Service.

10.2.2.1 Tanks or containers shall be cleaned prior to a
change in service if residues could contaminate or be incom-
patible with new material in the tank or container.

10.2.2.2 Selection of a cleaning procedure shall be based on
the chemical nature and characteristics of the residue and the
characteristics of the new material to be stored in the tank.

10.2.3* Cleaning for Other Purposes. Selection of a cleaning
procedure shall be based on the activity to be conducted, the
intended use of the tank or container, and the chemical and
physical properties of the material stored.

10.3 Removal of Residual Liquids and Solids.

10.3.1 Accumulation. Liquid or solid residue accumulation,
including all visible moisture, on the bottom of the tank shall
be removed and placed in approved containers.

10.3.2 Additional Precautions, Where it is not possible to re-
move all liquid or solid residues that might allow vapors to
recur during work because residues are trapped behind heavy
scale or rustand are not easily detected or removed, the quali-
fied person shall evaluate the potential hazard and determine
the necessary control measures and ensure that required pre-
cautions shall be taken.

10.4 Cleaning Inspection.

10.4.1 After it is cleaned, the tank or container shall be in-
spected internally to determine the effectiveness of such
cleaning.

10.4.2 Containers or tanks that are not entered shall be visu-
ally inspected. .
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10.4.3 Testing according to Chapter 6 shall be performed prior
to inspection to ensure that no’harmful vapors are present.

10.4.4 If upon inspection it is determined that the tank or con-
tainer is not clean, the cleaning procedure shall be repeated.

10.5* Cleaning Methods.

10.5.1 The following methods of cleaning shall be permitted
to be used:

(1) Abrasive blasting

(2) Low-pressure water (e.g., triple rinse)

(3) High-pressure water blasting [e.g., 172,250 to 275,600 kPa
(25,000 to 40,000 psi)]

(4) High-pressure steam

(5) Special cleaning agents (e.g., solvents, degreasers, neu-
tralizing agents, or emulsifiers)

(6) Physical removal (e.g., vacuuming, shoveling, scraping,
wiping, or absorption)

10.5.2 The following caution shall be noted: Steam cleaning,
use of special cleaning agents, or high-pressure water blasting
might result in the generation of static electric charges.

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document

but is included for informational purposes ondy. This annex conlains
explanatory material, numbered to correspond. with the applicable text
paragraphs.
A.1.L1 The procedures in this standard can apply to pressur-
ized tanks or containers that have been taken out of service
and have had their operating pressure reduced to atmo-
spheric pressure and vented.

A.1.1.2 Procedures for making some of the tanks and con-
tainers listed in 1.1.2 safe are covered separately in the follow-
ing publications:

(1) AGA, Purging Principles and Practices
(2) ANSI Z117.1, American National Standard Safely Require-
wents for Confined Spaces
(3) API 1681, Interior Lining and Periodic Inspection of Under-
ground Storage Tanks
(4) API 2009, Safe Welding, Cutting, and Hot Work Practices in
the Petroleum and Petrockemical Industries
(5) API 2015, Requirements for Safe Entry and Cleaning of Peiro-
leum Storage Tanks
(6) API 2016, Guidelines end Procedures for Entering and Clean-
ing Petroleum Storage Tanks
(7) APT 2217A, Guidelines for Work in Inert Confined Spaces in
the Petroleum Industry
(8) API 2207, Preparing Tunk Bottoms for Hot Work
(9) API 2027 Ignition Hazards Involved in Abrastve Blasting of
Atmospheric Storage Tanks in Hydrocarbon Service
(10) NFPA 5B, Standard for Fire Prevention During Welding, Cut-
ting, and Other Hot Work
(11) NFPA 306, Standard for the Control of Gas Hazards on Vessels
(12) OSHA 29 CFR 1910.146, “Permit-Required Confined
Spaces”
(18) OSHA 29 CFR 1910.147, “Control of Hazardous Energy
(Lockout/Tagout)”

A.LL3 Procedures for hot tapping are covered separately
in API 9201, Procedures for Welding or Hot Tapping on Equip-
ment in Service.
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A.l.1.4 For information on working in an inert atmosphere,
see APT 2217A, Guidelines for Work in Inert Confined Spaces in the
Petrolewm Industry.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any instailations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the authot-
ity having jurisdiction may base acceptance on compliance
with NEPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluationsand is
thus in a position to determine compliance with appropriate

. standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AH]). The phrase “au-
thority having jurisdiction,” or its acronym AHjJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.3.17 Lower Flammable Limit (LFL). Also known as the
lower explosive limit (LEL). Mixtures below this limit are said
to be “too lean.”

A.3.3.22 Qualified Person. Designation or selection of quali-
fied persons should be done to ensure that the designations
are properly applied to the inspected tank or container. Selec-
tion of qualified persons should include careful consideration
of those aspects of the qualified person’s education, experi-
ence, and specialized training necessary to recognize unsafe
conditions, specify necessary control measures, and ensure
the protection of personnel working in or near the tanks and
containers within the scope of this standard.

Individuals possessing the skills and experience necessary
to act as qualified persons could be employees of the tank
owners, contractors, or third parties.

When selecting or reviewing the credentials of qualified
persons, there are several factors that should be considered,
including the following;

(1) Experience with the design, function, and operation of
the tank or container types

(2) Experience with the physical, chemical, and hazardous
properties of the materials previously stored

(8) Experience with the industrial activities to be performed
within or on the tank or container

(4) Experience with the instrumentation and inspection tech-
niques used in determining the testing criteria associated
with the designations

(5) Knowledge of applicable industry, federal, state, and local
safety standards and guidelines referenced in this standard
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The following are several sources of third-party experts
who can successfully serve as qualified persons, listed in alpha-
betical order by designation: :

(1) American Petroleum Institute Certified Aboveground Stor-
age Tank Inspectors (recognized for expertise in above-
ground storage tank design, structure, function, and opera-
tion as it relates to API 653, Turk Inspection, Repair, Alteration,
and Reconstruction) and Certified Tank Entry Supervisor (rec-
ognized for expertise in tank entry and cleaning as it relates
to API 2015, Requirements for Safe Entry and Cleaning of Petro-
leum Storage Tanks, and API 2016, Guidelines and Procedures for
Entering and Cleaning Petroleum Storage Tanks. Contact the
American Petroleum Institute, Aboveground Tank Inspec-
tor Certification Program, 1220 L Street, NW, Washington,
DC 20005.

{2) STI SP001, Standard for Inspection of In-Service Shop Fabri-
cated Aboveground Tanks for Storage of Combustible and Flam-
mable Liquids. Contact the Steel Tank Institute, 570 Oak-
wood Road, Lake Zurich, IL 60047.

(3) American Board of Industrial Hygiene Certified Indus-
trial Hygienists (especially trained in assisting with recog-
nition, evaluation, and control of exposure to potentially
toxic materials previously stored in the vessel or used dur-
ing work in the tank and in eliminating or controlling
other common workplace stresses). Contact the American
Board of Industrial Hygiene, 6015 West St. Joseph, Suite
102, Lansing, MI 48917.

(4) National Fire Protection Association Certificated Marine
Chemists (especially trained in dealing with fire and ex-
plosion prevention and hot work safety involving storage
vessels and in assisting with recognition, evaluation, and
control of exposure to potentially toxic materials previ-
ously stored in the vessel or used during work in the tank).
Contact NFPA, 1 Batterymarch Park, Quincy, MA 02169.

(5) Board Certified Safety Professionals {especially trained
and experienced to create or develop procedures, pro-
cesses, standards, specifications, and systems to achieve
optimal control or reduction of the hazards and expo-
sures that can harm people, property, and/or the envi-
ronment). Contact the Board of Certified Safety Profes-
sionals, 208 Burwash Avenue, Savoy, IL 61874.

Others who can meet the experience requirements listed
above can successfully serve as qualified persons, including
state and other government certified professionals, nongov-
ernment certified professionals, and persons approved by an
authority having jurisdiction.

A4.24 The qualified person should be aware of and deter-
mine necessary controls for the hazards associated with mate-
rials that contain enough oxygen to support combustion in
inert atmospheres.

A.4.2.6 For information on the accumulation and discharge
of static electricity, see the following:

API 2003, Protection Against Ignitions Arising Out of Static,
Lightning, and Stray Curvents

NFPA 77, Recommended Practice on Static Electricity

API 2219, Safe Operation of Vacuum Trucks in Petroleum Service

API 2015, Requirements for Safe Entry and Cleaning of Petroleum
Storage Tanks

API 2016, Guidelines and Procedures for Entering and Cleaning
Petroleum Storage Tanks

A.5.1.1 An example of an applicable regulation is 23 CFR
1910.147, “Control of Hazardous Energy (Lockout/Tagout).”

A5.1.3 An example of an applicable regulation is 20 CFR
1910.147, “Control of Hazardous Energy (Lockout/Tagout).”

A5.2.5 Forinformation on static electricity ignition hazards,
see the following:

APl 2003, Protection Against Ignitions Arising Out of Static,
Lightning, and Stray Currents

NFPA 77, Recommended. Practice on Static Electricity

API 2219, Safe Operation of Vacuum Trucks in Petroleum Service

API 2015, Requirements for Safe Entry and Cleaning of Petroleum
Storage Tanks

API 2016, Guidelines and Procedires for Entering and Cleaning
Petroleum Storage Tanks

A.6.1.5 Fresh air can be used for 20.8 percent oxygen, 0 per-
cent LFL, and 0 for most toxic substances.

A.6.3.2 Testing the interior of a tank or container for the
presence of ignitible concentrations of flammable gas or va-
por is the most important phase of the cleaning procedure
and determines whether additional cleaning is needed. Most
combustible gas indicators measure the concentration of va-
por present as a percentage of the LFL. When a tank or con-
tatner is oxygen deficient, the reading might be in error. It is
essential that those using the indicator be well trained in its
use and calibration and that the instrument is in operating
condition. Calibration should be done in accordance with the
manufacturer’s instructions.

In addition, when the tank of container is oxygen rich (the
oxygen level is above that of the ambient air outside the tank),
the reading will be in error. The qualified person should de-
termine and control the source of additional oxygen before
proceeding with testing.

A.6.3.6 Ifan air mover is used to exhaust a tank or container,
discharge from the air mover will be diluted with air used in
the device. The results of any tests made at this point will indi-
cate only the change in the vapor concentration inside the
tank or container and will not be an accurate measurement of
the actual concentration. When the desired low concentration
is reached, the inside of the tank or container itself should be
checked to determine the actual atmosphere.

A6.8.7 See A.6.3.6.

A.6.3.8 API 2015, Requirements for Safe Entry and Cleaning of
Potroleum Storage Tanks, and AP 2016, Guidelines and Procedures
for Entering and Cleaning Petroleum Storage Tanks, contain spe-
cific hot work requirements and safe practices and require-
ments that should be reviewed by the qualified person when
permitting hot work instde confined spaces.

A6.3.9 SecA.6.3.8.
A.6.3.10 See A.6.3.8.

A.6.4.2.1 Many hazardous substances stored in tanks and con-
tainers or used in cleaning or repairing them can have adverse
effects on human health. An example of an applicable regulation
is OSHA 29 CFR 1910.1000, Subpart Z, “Air Contaminants.”

A7.1.1 Refer also to API 2015, Requirements for Safe Eniry and
Cleaning of Petrolewm Storage Tanks, AP1 2016, Guidelines and Pro-
cedures for Entering and Cleaning Petrolewm Storage Tanks, and
API 2217A, Guidelines for Work in Inert Confined Spraces in the Peiro-
lesm Industry, for safe practices and requirements for using inert
gas to rid a tank or container of vapor.
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A.7.2.5 For more information, see API 2003, Protection Against
Ignitions Arising Out of Static, Lightning, and Stray Currents,
NFPA 77, Recommended Practice on Static Electricity, NFPA 69,
Standard on Explosion Prevention Systems; API 2015, Requirements
Jfor Safe Entry and Cleaning of Petroleum Storage Tanks, and API
2016, Guidelines and Procedures for Entering and Cleaning Petro-
lewmn Storage Tanks, for bonding practices and requirements.

A.7.2.7(2) For information on underground storage tanks,
see API 1604, Closure and Periodic Tuspection of Underground Petro-
leum Storage Tanhs.

A.7.3 Inerting is a means of safeguarding a tank or container by
reducing the oxygen content to the point at which combustion
cannot take place. Examples of inert gases commonly used are
carbon dioxide, nitrogen, argon, helium, flue gases that meet the
oxygen criteria, and mixtures of these gases. These gases can be
obtained in cylinders and in tank trucks. Carbon dioxide can also
be obtained in solid form. For information on working in inerted
spaces, see also API 2217A, Guidelines for Work in Inert Confined
Spaces in the Petrolewm Industry.

A.7.3.11 Special precautions are necessary to work in a tank
containing an inert atmosphere. These activities are beyond
the scope of this standard, and the qualified person should
consult the following references prior to allowing entry into a
tank or container that contains an inert atmosphere. Refer to
API 2217A, Guidelines for Work in Inert Confined. Spaces in the
Petroleum Industry, AP1 2015, Requirements for Safe Entry and
Cleaning of Petroleum Storage Tanks, and APY 2016, Guidelines and
Procedures for Entering and Cleaning Petroloum Storage Tanks, for
safe practices and requirements when using an inert gas to rid
a tank or container of vapor.

"Af1.3.14(3) The oxygen concentration can be determined
using the following calculation:

100 -%CO,
100
A.'7.5 See also API 2015, Reguirements for Safe Entry and Clean-
ing of Petrolewm Storage Tanks; APY 2016, Guidelines and Procedures

for Entering and Cleaning Petroleum. Storage Tanks; and NFPA 77,
Recommended Practice on Static Electricity.

%0, = x20.8

A.8.2 For information on entry designations, refer to 29 CFR
1910.146, “Permit-Required Confined Spaces™; API 2015, Re-
quirements for Safe Entry and Cleaning of Petroleum Storage Tanks;
and API 2016, Guidelines and Procedures for Entering and Cleaning
Petrolewm Storage Tanks.

A8.2.3 Enuryshould be classified as “Enter with Restrictions”
if the following conditions exist:

(1) The oxygen content is between 19.5 and 23.5 percent by
volume.

(2) Flammable vapors are between 0 and 10 percent LFL.

(8) Atmospheric concentrations of toxic substances are above
the permissible exposure level (PEL) or threshoid limit
vatue (TLV) and below the immediately dangerous to life
or health (IDLH) level and do not expose employees to
the risk of death, incapacity, impairment of the ability to
self-rescue, or acute illnesses due to heaith effects.

In atmospheric situations other than those in A.8.2.5(1}
through A.8.2.3(8), refer to APX 2015, Requirements for Safe Entry
and Cleaning of Petroleum Storage Tanks, and API 2016, Guidelines
and Procedwses for Entering and Cleaning Petroleu Storage Tanks, for
information on entering tanks with special precautions.
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A.9.2.1 See OSHA 29 GFR 1926, Subpart P, “Excavations,” for
trenching and excavation requirements in the United States.

A.9.24 The location of the opening in the tank can be limited
by the internal structure of the tank.

A.9.3.1 See also OSHA 29 CFR 1910.146, “Permit-Required
Confined Spaces.” .

A.10.2.1 See also AP1 2015, Requirements for Safe Entry and
Cleaning of Petroleum Storage Tanks; AP1 2016, Guidelines and
Procedures for Entering and Cleaning Petroleum Storage Tanks,
API 2217A, Guidelines for Work in Inert Confined Spaces in the
Petroleum Industry; AP 2207, Preparing Tank Bottoms for Hot
Work;, API 2027, Ignition Hazards Invelved in Abrasive Blasting
of Atmospheric Storage Tanks in Hydrocarbon Service, API 2009,
Sefe Welding, Cutting, and Hot Work Practices in the Petroleum
and Petrochemical Industries; and NFPA 51B, Standard for Fire
Prevention During Welding, Cutting, and Other Hot Work; and
OSHA 29 CFR 1910.147, “Control of Hazardous Energy
(Lockout/Tagout).” .

A.10.2.3 Other activities where tank or container cleaning is
necessary include transportation, storage, maintenance, repairs,
and internal inspection.

A.10.5 Sce API 2015, Requirements for Safe Entry and Cleaning of
Petroleum Storage Tanks, and AP1 2016, Guidelines and Procedures
for Entering and Cleaning Petrolewm Storage Tanks, for safeguards.

For information on abrasive blasting, see API 2027, Ignition
Hazards Involved in Abrasive Blasting of Atmospheric Storage Tanks
in Hydrocarbon Service.

AnnexB Informational References

B.1 Referenced Publications. The following documents or
portions thereof are referenced within this standard for infor-
mational purposes only and are thus not part of the require-
ments of this document unless also listed in Chapter 2.

B.1.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, Quincy, MA 02169-7471.
NFPA 51B, Standard for Fire Prevention During Welding, Cut-
ting, and Other Hot Work, 2003 edition.
NFPA 69, Standard on Exjlosion Prevention Systems, 2002 edition.
NFPA 77, Recommended Practice on Static Electricity, 2000 edition.
NFPA. 306, Standard for the Conirol of Gas Hazards on Vessels,
2003 edition.

B.1.2 Other Publications.

B.1.2.1 AGA Publication. American Gas Association, 400
North Capitol Street, NW, Washington, DC 20001.
AGA, Purging Principles and Practices, 2001 edition.

B.1.2.2 ANSI Publication. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th floor, New York, NY 10036.

ANSI Z117.1, American National Standard Safety Requirements
for Confined Spaces, 2008 edition.

B.1.2.3 APIPublications. American Petroleum Institute, 1220
L Street, NW, Washington, DC 20005-4070.

API 653, Tank Inspection, Repair, Alteration, and Reconstruc-
tion, 3rd edition, 2001.

API 1604, Closure and Periodic Inspection of Underground Petro-
leum Storage Tanks, 3rd edition, 1996.

APl 1631, Interior Lining and Periodic Inspection of Under
ground Storage Tanks, 5th edition, 2001.
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API 2003, Protection Against Ignitions Arising Gut of Static,
Lightning, and Stray Currents, 6th edition, 1998.

AP] 2009, Safe Welding, Cutling and Hot Work Practices in the
Petroleum and Petrochemical Industries, 7th edition, 2002,

API 2015, Requirements for Safe Entry and Cleaning of Petroleum
Storage Tanks, 6th edition, 2001,

API 2016, Guidelines and Procedures for Entering and Cleaning
Peiroleum Storage Tanks, 1st edition, 2001,

AP1 2027, Ignition Hozards Invotved in Abrasive Blasting of Atmo-
spheric Stovage Tanks in Hydrocarbon Service, 3rd edition, 2002.

API 2201, Procedures for Welding or Hot Tapping on Equipment
in Service, 5th edition, 2003.
. E;‘-\PI 2207, Preparing Tank Bottoms for Hot Work, 5th edition,

8.

API 2217A, Guidelines for Work in Inert Confined Spaces in the
Petroleum Industry, 2nd edition, 1997.
. AP1 2219, Safe Operation of Vacuum Trucks in Pelroleum Service,

999.

B.1.2.4 ASTM Publications. American Society for Testing and
Materials, 100 Barr Harbor Drive, West Conshohocken, PA
19428-2959. .

ASTM D 5, Standard. Test Method for Penetration of Bituminous
Materials, 1997 edition.

ASTM E 681, Standard Test Method for Concentration Limits of
Flammability of Chemicals (Vapors and Gases), 2001,

B.1.2.5 STI Publication. Steel Tank Institute, 570 Oakwood
Road, Lake Zurich, IL 60047.
STI SPO01, Standard for Inspection of In-Service Shop Fabricaled
z;bovegmund Tanks for Storage of Combustible and Flammable Liquids,
003.

B.1.2.6 U.S. Government Publications. U.S. Government Print-
ing Office, Washington, DC 26402.

Title 29, Code of Federal Regulations, Part 1910.146, “Permit-
Required Confined Spaces.”

Title 29, Code of Federal Regulations, Part 1910.147, “Con-
trol of Hazardous Energy (Lockout/Tagout).” .

Title 29, Code of Federal Regulations, 1910.1000, Subpart Z,
“Air Contaminants.”

Title 29, Code of Federal Regulations, 1926, Subpart P,
“Excavations.”

B.1.2.7 Other Publications. Meriam-Webster's Colleginte Dictio-
nary, 11th edition, Merriam-Webster, Inc., Springfield, MA, 2003.

B.2 Informational References. (Reserved)

B.3 References for Extracts. The following documents are
listed here to provide reference information, including title
and edition, for extracts given throughout the nonmandatory
sections of this standard as indicated by a reference in brackets
[ ] following a section or paragraph. These documents are not
a part of the requirements of this document unless also listed
in Chapter 2 for other reasons.

NFPA 30, Flammable and Combustible Liquids Code, 2003 edition.

NFPA 77, Recommended Practice on Static Electricity, 2000 edition.

NFPA 921, Guide for Fire and Explosion Investigations, 2004
edition.

NFPA 1451, Standard for a Fire Service Vehicle Operations Train-
ing Program, 2002 edition.

API 2015, Requirements for Safe Entry and Cleaning of Petroleum
Storage Tanks, 6th edition, 2001.
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. Defintion .eeeemneeicrrcnioviiraiiiarirerartirrenrarcrarsinans 3.3.23
Static electricity .....5.2.5, 7.2.4, 7.2.5, 7.3.9, 7.5.8.2, A5.2.5,A.7.25
-0- ' DERMGON .vv.voversrsorsnsassesecsssenseesanesrescsermserererans 3.3.24
Opening the tank .........c.ocievinennniunnin. 9.2.2 t0 9.2.6,A.9.24 Steam displacement ........c.coceniirnirnnns veereeanas 7.1.1,7.5,A15
Oxygen
Materials containing .....c..ooivvvievvinireeiierrinns 424,A4.24
Required concentration for entry -.......ccoeveneeenene 6.1.5, 7.3.18, T
8.2.1.1(1), 8.2.4(1),A6.1.5 TAGOUE +evvveiirnirniriiarietaniiernanainnaenesensso..-S62 Lockout/ tagout
Testing for 0Xygen CONLENL ...vvveerivrivsvencnrines 6.1.1, 6.1.5, 6.2, Tank (defintOn) .....vvviciereverirrninrevicamiernereiarniiseani 3.3.25
7.3.2,7.3.3,73.10,75.7,A6.1.5 Tank floors
Oxygen indicator ........c.covevireeaeineinnennns 6.2.1, 6.2.2(2), 7.3.10 Perforated ...iveevverrnereearniintnesiacisionionntanerterarennranns 9.3.5
Defitition ...vevvenrienrien it st e 3.8.19 Spaces under ... s 4.1.6(4), 7.L.3
TESES «uveniireerirarrareramcnerecaarae issiteserasestsaaranrarararenns 9.1.2
Flammable vapors .......c.cccoeivivniininase Flammable vapors
P Prior 10 INSPECHOn ....cvvviiiiiiciiiiiiiiciiinicsiianeninn . 1043
Permit required confined spaces ........ eeerire e 7.3.12 PrOCEAUIES ..evvenirnnererrersssreoraraeriosrassorrmnnsernnnes Chap 6
Definition ......coieviiiiiiiiiiiiiiirr e $.3.20 Toxic vapor see Toxic vapors
PeImtS o.ivvrvrninirercrnorverresiorivnrossissrsiosnisnsosesens 417,715 TORIC BASES - - evvnrueraeraarnnenncnnerneranrmenaaeirsssiarin 8.2.1.1(9)
Entry ........ 7.3.12, 8.1,8.2.1 10 8.2.3, 9.1.3,9.3.1,A.8.2.3,A.9.8.1 Definition ..ccocviiiiiiiiioriiiiniiiriineirenierisretnrenae 3.3.26
Hotwork ..o ciniiiniennnen s Hot work TeSUNE FOr ovevrcerineeareierrcrnnn et cianes 6.4,A.6.4.2.1
Personuel Toxic materials (defiMItION) ......ocovreerriorreisoreriiniensrione 3.3.26
Lackout/tagout to protect «....oevvearevissuaers 5.1,A5.1.1,A5,1.3 ToxiC VAPOTS ...cvcirvinrnens - 7 1.6, 7.3.13, 8.2.1.1(8)
Protection requirements ....... ceeees 41.4(2), 41,18, 4.1.14 DEfiNItION evvueeerrenrenensimmiiierenisessinissennierrriseins 3.8.26
Trained coicvirernirvratiierienrveimeraiiscisisnnecans 4.1.4,4.1.5,6.1.4 Testing for ....c.ccuvvrves 6.1.3 to 6.1.6, 6.3.4, 6.4, A.6.1.5,A.6.4.2.1
Pipe SUpports ........ciiiiiiiiiiiianiinnisnic e, 4.1.6(5), 7.1.3 Toxicity
Piping DEARION .eevevrereererinnicreeeariretecsinisrersressorsaesraras 3.3.27
Removal of substances from .......ccocoiviiiiiieninnen. 5.2.1t05.2.3 Testing for .... ...6.1.83106.1.6,A.6.1.5
Tank isolation from . Trained personnel .........ccveervrmriariiirinsins 4.1.4,4.1.5,6.1.4
POBEOOLS t.ovvvrrnrnenniierieninnrnrirroisieiosisiiiarmn 4.1.6(5), 7.1.3
Positive pressure blower ..........c..c.vns 7.2.7(2), 7.2.7.2, A.7.2.7(2)
Precautions, basic ......... Chap. 4 U-
IgNItion CONCEITIS .. vuvrvsirrrerrerssiarsriiraieiseriesiesnrneraornes 4.2 Underground storage tanks .......... trersrneeriesiaientaranes A7.27(2)
Pre-entry testing ....... . . 6.1.1(1) Units of measurement
Pressure, reduction of internal .......c..covevvniieienieniiianinnns 4111 Unstable liquids ......... .
Pumps, for substance removal ..................... 524, 5.25,A.5.25 DefInition ..c.vovevremiiiisiesierniiesnraiereassnensnee sreravsaias 3.3 28 :
................. 6.3.4,6.3.8,7.1.1, 7.1.2,9.2.5,A6.3.8, A.7.L.L;
see also Air displacement R
Pefinition .evveiinrinriiiiniiii it 3.3.21
Hazardous substances e - L7142 VAIVES ©ovvieeinrienaeiiioeritanrinnnrarremirivasontessnsancnessntsarnnas 5.8.3
Purpose of SEandand ............ceeereeierierereireemmmmmmenseenaiesse 1.2 VAPOr 9eals .....covvemiiuiiniiiiineiniininiieieriatoninnee 4.1.6(3), 7.1.3
Vapors ....cecoeieniieversnecramenonaans 1.1.1,1.2.1,4.1.2,41.11,A.L.L.L
Control or removal of .....ovvvvermreimiceiciieniecneraieie Chap. 7
Q- DEfIItION +..evverceernseeesernerenesesserereatersonsorevaraces 3.3.29
Qualified person .......ccoveveinirnrannninnns 4.14, 4.1.5, 4.1.13, 4.1.14 Fiammable ......cooovnvmmeiminemieciiniciinan see Flammable vapors
Access and entry to tanks, procedures for............... 9.1.3,9.2.1, TOKIC toiveiieennerriernermvenavamamaaisariacntoaiiones see Toxic vapors
9.3.1,9.3.5, 9.3.6,A.9.2.1,A.9.3.1 Trapped ..oecevriiriieiniinienininenirnrnnnieranenes 4.1.6(6), 7.1.3
Control or removal of vapors, procedure for .................. 7.1.2, Ventilation
7.14.2,7.1.5,7.1.6,73.12, 7.5.1 Cleaning of tank ......ovvuvreirieniinior i renitienns 10.1.2
Definition «..vvevveniniiriiiciiiiiiiveisciaennas 3.9.22,A.8.3.22 Control or removal Of VAPOTS «..vevviiererinrererensarcans 7.1L.1,7.1.2,
Ignition concerns .. .4221,424t0427,A424,A426 72,A.7.2.8,A.7.2.7(2)
Inspection and cemﬁcaUOn of tanks .ceiviiiriiiniiiens 8.1.1,826 Definftion ..ovveveioriimrviiiieiorereriivrnaciosnreaaraoranesanns 3.3.30

2005 Edition



326-20 SAFEGUARDING OF TANKS AND CONTAINERS FOR ENTRY, CLEANING, OR REPAIR
Entry, @nk coivveeeiieieciiiciie et 93.2,93.4
Hazardous substances, ideatification of ...........oiuiennnnt 7.1.4.2 WAIning Signs .......cooreersreneeseescresnianens o
Testing for flammable vapors ................ 6.3.4106.3.10,A6.3.6 Water .

Venting of tank ... 4.1.11,9.25 Displacement with ......ooomiiiriinraiinnneriiniinn o .
Isolation Of tAnKS ....oovvvveveiiiiinrieneesreererineriisraseannes 5.3.1.1 Removal from tank of
Isolation Of ventS ...ceiviiviirnrrrinoniiiisitrcmseenaaeiscens 5.3.2 To remave substances from 1anks «..o.ooviiiiieiiiaiiniinien 523
Water, fuel oil, or chemical displacement Welding and cutting .......ccooeimmiinmm e 38 Hot work

Process, during «ovevviveorierereniieaiiirenneinens 74.2.2 Work (definition) ....ccoveeveermamaniernai e 3.331

2005 Edition
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TestAmerica Phoenix 102512010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit %R RPD YR RPD YR RPD
8260 (Volatiles) in Water (EPA 8260B)
Prep Method: EPA 5030 GCMS Preservation: 4 C, HCL

Container: 40 ml VOA w HCL Amount Required: 80 ml Hold Time: 14 days

Acetone 3.8 20ugl ' 10- 150 35 10- 150 35
Benzene . 0.37 2.0ugl 70-125 25 80- 120 15
Bromobenzent 0.63 5.0ugl 75-120 20 80 - 120 15
Bromochloromethane 0.84 5.0ugl 75-130 20 80 - 125 15
Bromodichloromethane 0.42 2.0ugl 75-125 20 80 - 120 15
Bromotorm 0.52 SOugt 65-125 25 75-130 20
Bromomethane 0.96 5.0ugl 45-150 35 55-150 20
2-Butanone (MEK) 4.6 10ugl 15-150 30 40- 150 35
n-Butylbenzene 0.25 50ugl 70- 130 30 80 - 130 15
sec-Butylbenzene 0.10 5.0ugl 0-125 30 80- 125 15
tert-Butylbenzene 0.24 5.0ugl 0-125 25 80- 120 15
Carbon disulfide 0.10 50ugl 65-145 25 70- 140 15
Carbon tetrachloride 0.61 SOugl 65~ 135 25 75-130 20
Chlorobenzene 0.41 20ugl - 75-120 20 80 - 120 15
Chloroethane 0.53 5.0ugl 65 - 140 25 70-130 15
Chloroform 0.35 2.0ugl 70 - 130 20 75-120 15
Chloromethane 0.25 SOugl 55-145 35 60 - 140 20
2-Chlorotoluene 0.35 50ugl 70- 125 25 80- 120 15
4-Chlorotoluene 0.32 5.0ugl 70-125 25 80 - 120 15
Dibromochloromethane 0.58 20ugl 70-130 20 80 - 120 15
1,2-Dibromo-3-chloropropane 1.2 50ugl 50~ 150 30 50-150 35
1,2-Dibromovthane (EDB) 0.37 20ugl 0 - 125 20 80 - 12D 15
Dibromomethane 0.52 2.0ugl 70-120 20 75-120 15
1,2-Diclllorobunzunu 0.39 20ugl 75-120 20 80 - 120 15 -
1,3-Dichlorobenzene 0.49 20ugl 75-120 25 80 - 120 15
1,4-Dichlorobenzene 0.46 20ugl 70 - 125 20 80 - 120 15
Dichloroditluoromethane 0.28 5.0ugl 60 - 150 30 60 - 150 30
1,1-Dichlorocthane 0.35 2.0ugl 70-130 20 70 - 125 15
1,2-Dichlorocthant 0.49 2.0ugl 65 - 140 20 75-130 15
1,1-Dichlorocthene 0.64 5.0ugl 70 - 130 25 75-125 20
cis-1,2-Dichlorocthene 0.38 20ugl 70-125 20 80~ 120 15
trans-1,2-Dichlorocthent 0.32 20ugl 75-125 25 80 - 120 15
1,2-Dichloropropane 0.54 20ugl 75-125 20 80 - 120 15
1,3-Dichloropropant 0.24 20ugl 70- 120 20 80 - 120 15
2,2-Dichloropropant 0.48 20ugl 65 - 140 25 75-130 15
1,1-Dichloropropent 0.45 20ugl 65-130 25 75-120 15
cis-1,3-Dichloropropent 0.29 2.0ugl- 75-130 20 80 - 120 15
trans-1,3-Dichloropropene 0.43 20ugl 70-130 20 80 - 125 15
Ethylbenzene 0.25 20ugl 70-125 25 80 - 120 15
Hexachlorobutadiene 0.27 50ugl 40 - 150 30 40 - 150 35
2-Hexanone 1.1 10ugl 20- 150 30 20-150 35
Iodomethane 1.1 20ugl . 60 - 150 30 80 - 130 10
Isopropylbenzene 0.12 20ugl 75-130 25 80 - 130 15
p-Isopropyltoluene 0.21 2.0ul C0-130 30 80 - 130 15
Methylene Chloride 0.44 50ugl 65-130 20 70- 120 15
4-Methyl-2-pentanons (MIBK) 0.91 Wugl ' 55-135 25 60 - 135 25

* = Analyte not a part of normal veporting list. Special request only P Lof?2
age 1 o



TestAmerica Phoenix 10/252010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit %R RPD YR RPD %R RPD
Methyl-tert-butyl Ether (MTBE) 0.43 SOugl “65- 140 25 70- 130 20
Naphthalene 1.0 S50ugl 40 - 150 30 40 - 150 30
n-Propylbenzene 0.24 20ugl 70-130 30 75-130 15
Styrene . 0.083 20ugl 55-135 35 80- 120 15
1,1,1,2-Tetrachloroethane 0.41 50ugt 70 - 125 20 75-125 15
1,1,2,2-Tetrachlorocthane 1.0 20ugl 70-125 25 80~ 120 20
Tetrachlorovthene 0.37 20ugl 65-130 25 70-130 20
Tolucne 0.38 20ugl 70-125 20 80 - 120 15
1,2,3-Trichlorobenzene 0.86 50ugl . 50-150 35 55-150 35
1.2,4-Trichlorobenzene 0.91 S0ugl 50-150 25 50-150 30
1,1,1-Trichlorocthane 0.36 20ugl 70-130 25 75-125 15
1,1,2-Trichlorocthane 0.53 20ugl 75-125 20 80- 120 15
Trichlorocthene 0.24 20ugl 70- 125 25 80 - 120 15
Trichlorofluoromethant 0.68 50ugl _ 65 - 150 25 70- 150 25
1,2,3-Trichloropropant 1.9 10ugl 70 - 130 25 70-130 20
1,2,4-Trimethylbenzene 0.43 20ugl 70 - 125 30 80 - 120 15
1,3,5-Trimethylbenzene 0.34 20ugl - 75-130 25 80 - 130 15
Vinyl Acetate 1.4 25ug1 40- 150 30 40 - 150 25
Vinyl chloride 0.30 5.0ugt 60 - 140 25 70-130 20
Xylenes, Total 0.72 10ugl 75-120 15 60 - 140 15
surr: Dibromotluoromethane 80 - 130
surr: Toluene-d8 80 - 120
surr: 4-Bromofluorobenzene 80 - 125

*o-Xylene

*m,p-Xylenes

% =dnalyle not a part of novmal veporting list. Special reguest only Pae 2 of 2
age 2 0



TestAmerica Phoenix 10/25/2010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit "R RFD %R RTD %R RPD
8260 in Water (SW8260B)
Prep Method: EPA 5030 GCMS Preservation: 4 C, HCL
Container: 40 ml VOA w HCL Amount Required: Hold Time: 14 days

1,1,1-Trichloroethane 0.22 1.0ugl 70-130 25 75-125 15
1,1,2,2-Teteachlorocthane 0.12 1.0ugl 70 - 125 25 80 - 120 20
1,1,2-Trichloroethane 0.19 10ugl 75-125 20 80- 120 15
1,1-Dichlorocthane 0.17 1.0ugl 70-130 20 70- 125 15
1,1-Dichlorocthene 0.23 1.ougl 70-130 25 75-125 20
1,1-Dichloropropent 0.19 1.0ugl 65-130 25 75-120 15
1,2,3-Trichlorobenzene 0.27 2.0ugl 50-150 35 55-150 35
1,2,3-Trichloropropane 0.31 20ugl 70-130 25 70-130 20
*Tert-Butanol (TBA) 3.0 S0ugl 80 - 130 20 80 - 120 15
1,2,4-Trichlorobenzene 0.18 20ugl 50-150 25 50-150 30
1,2,4-Trimethylbenzene 0.13 1.0ugl 70~ 125 30 80-120 15
1,2-Dibromocthans (EDB) 0.14 1.0ugl 70 - 125 20 80- 120 15
1,2-Dichlorobenzene 0.12 1Lougl 75-120 20 80-120 15
1,2-Dichlorocthane 0.20 1.0ugl 65~ 140 20 75-130 15
1,2-Dichloropropant 0.15 1.0ugl 75125 20 80 - 120 15
1,3,5-Trimethylbenzene 0.16 1.0ugl 75-130 25 80~ 130 15
1,3-Dichlorobenzene 0.18 1.ougl 75-120 25 80- 120 15
1,3-Dichloropropant 0.18 1.0ougl 70-120 20 80- 120 15
1,4-Dichlorobenzene 0.16 1.ougl 70- 125 20 80-120 15
2,2-Dichloropropane 0.18 20ugl 65 - 140 25 75-130 15
2-Butanone (MEK) 1.8 5.0ugl 15-150 30 40 - 150 35
2-Chlorotoluene 0.17 1.0ugl 70-125 25 80- 120 15
2-Hexanont 0.31 5.0ugl 20-150 30 20- 150 35
4-Chlorotoluene 0.15 1.0ugl 70-125 25 80 - 120 15
4-Methyl-2-pentanone (MIBK) 0.43 5.0ugl 55-135 25 60- 135 25
Acetone 3.8 20ugl 10-150 35 10 - 150 35
Benzene 0.15 1.0ugl 70-125 25 80- 120 15
Bromobenzene 0.15 1.0ugl 75-120 20 80-120 15
Bromochloromethane 0.20 1.0ugl 75-130 20 80 - 125 15
Bromodichloromethane 0.15 1.0ugl 75-125 20 80 - 120 15
Bromoform 0.19 1.0ugl 65-125 25 75-130 20
Bromomethane 0.22 20ugl 45- 150 35 55-150 20
Carbon tetrachloride 0.19 10ugl 65-135 25 75-130 20
Chlorobenzene 0.12 Lougl 75-120 20 80 - 120 15
Chlorocthane 0.26 1.0ugl 65 - 140 25 70-130 15
Chloroform 0.16 1.ougl 70- 130 20 75-120 15
Chloromethane 0.20 50ugl 55-145 35 60 - 140 20
cis-1,2-Dichlorocthene 0.18 1.0ugl 70-125 20 80 - 120 15
cis-1,3-Dichloropropene 0.17 1.0ugl 75-130 20 80 - 120 15
Dibromochloromethane 0.15 1.0ugl 70 - 130 20 80 - 120 15
Dichlorodifluoromethane 0.15 1.0ugl 60 - 150 30 60 - 150 30
Ethylbenzene 0.16 1.ougl 70-125 25 80 - 120 15
m,p-Xylenes 0.35 20ugl 60 - 140 30 60 - 140 15
Methyl-tert-butyl Ether (MTBE) 0.18 1.0ugl 65- 140 25 70- 130 20
Methylene Chloride 0.50 20ugl 65-130 20 70120 15
n-Butylbenzene 0.17 1.0ugl 70 - 130 30 80 - 130 15

* = dnalyte not a part of normal veporting list. Spevial vequest only Page 1 of 2
age 1o



TestAmerica Phoenix 10/25/2010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit "R RPD %R RPD %R RPD
n-Propylbenzene 0.18 1.0ugl 70-130 30 75-130 15
o-Xylene 0.19 1.0ugl 75-120 25 80 - 120 15
p-Isopropyltoluene 0.21 1.0ugl 70 - 130 30 80 - 130 15
sec-Butylbenzene 0.14 1.0ugl 0- 125 30 80-125 15
Styrene 0.15 . 1.0ugl 55-135 35 80- 120 15
tert-Butylbenzene 0.17 1.0ugl 70 - 125 25 80- 120 15
Tetrachlorocthene 0.23 1.0ugl 65-130 25 70- 139 20
Toluene 0.35 1.0ugl 0-125 20 80-120 15
trans-1,2-Dichloroethens 0.22 1.0ugl 75-125 25 80~ 120 15
trans-1,3-Dichloropropent 0.097 1.0ugl 70-130 - 20 80 - 125 15
Trichlorocthens 0.19 10ugl 70- 125 25 80-120 15
Trichlorofluoromsthane 0.17 1.0ugl 65-150 25 70- 150 25
Vinyl Acetate 0.21 1.0ugl 40 - 150 30 40 - 150 25
Vinyl chloride 0.24 10ugl 60 - 140 25 70- 130 20
*1,1,1,2-Tetrachloroethane 0.16 1.0ugl 70-125 20 75-125 15
*1,2-Dibromo-3-chloropropane 0.68 50ugt 50-150 30 50-150 35
*Carbon disultide 0.18 1.0ugt 65-145 25 70 - 140 15
*Dibromomethane 0.30 1Lougl 70-120 20 75-120 15
*Hexachlorobutadiene 0.31 20ugl 40 - 150 30 40-150 35
*lodomuthane 0.20 5.0ugl 60 - 150 30 80 - 130 10
*Isopropylbenzene 0.17 1.0ugl 75-130 25 80 - 130 15
*Naphthalene 0.24 5.0ugl 40 - 150 30 40 - 150 30
¥Tetrahydroturan 1.4 50ugl 10- 150 35 10-150 30
*trans-1,4-Dichloro-2-butene 0.38 20ugt 65135 25 70 - 130 15
*Total Trihalomethanes 0.12 1.0ugl :
*Xylenes, Total 0.54 2.0ugl 75-120 15 60 - 140 15
surr: Dibromotluoromethane : 80 - 130
surr: Toluent-d8 80- 120
surr: 4-Bromotluorobenzene 80 - 125

* = Analyle not a pwrt of noymal reporting list. Special vegquest only Page 2 of 2
gt 2 0



TestAmerica Phoenix 10/27/2010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit YR RFD %R RPD %R RPD
N_Mercury (7470) in Water (SW7470A)
Prep Method: N_EPA 245.1 7470A Hg Preservation: 4 C, HNO3
Container: 500 m! Poly Amount Required: Hold Time: 28 days
Mercury 0.00008Y 0.00050 mg 1 ' 20 85- 115 20 $5-115 20

* = Analyte not a part of novmal veporting list. Special vequest only Page Lof 1
. age 1 of



TestAmerica Phoenix

Analytical Method Information

1072772010

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit VAR RFD “R RPD YR RPD
N_ICP Zinc (6010B) in Water (SW6010B)
Prep Method: N_3005A_W Preservation: 4 C, HNO3
Container: 500 ml Poly Amount Required: Hold Time: 180 days
Zinc 0.027 0.050 mg 1 70 -130 20 85- 115 20

* = Analyte not a part of nonmal veporting list. Special reguest only

Page Lof'1



TestAmerica Phoenix 10272010
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit VAR - RPD “%R RPD %R RPD
N_ICP Thallium (6010B) in Water (SW6010B)
Prep Method: N_3005A_W Preservation: 4 C, HNO3

Container: 500 m! Poly Amount Required: Hold Time: 180 days

Thallium 0.033 D.10mg 1 70 - 130 20 85- 115 20

* = Analyte not a part of normal veporting list. Special vequest only

Page 1of 1



TestAmerica Phoenix 10/27/2010
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit “R RFD %R RPD %R RPD
N_ICP Silver (6010B) in Water (SW6010B)

Prep Method: N_3005A_W Preservation: 4 C, HNO3
Container: 500 m! Poly Amount Required: Hold Time: 180 days

Silver 0.0038 0.010mg1 70-130 20 85-115 20

* = Analyle not a part of novmal yeporting list. Special veguest only

Page 10f 1



TestAmerica Phoenix

Analytical Method Information

1072772010

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit R RFD %R RPD “%R RPD
N_ICP Selenium (6010B) in Water (SW6010B)
Prep Method: N_3005A_W Preservation: 4 C, HNO3
Container: 500 m! Poly Amount Required: Hold Time: 180 days
Selenium 0.037 0.10mg 1 “70-130 20 85-115 20

* = Analyte not a part of normal reporting list. Special vegquest only

Page 10f'1



TestAmerica Phoenix 10727/2010
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit AR RPD %R RPD %R RPD
N_ICP Nickel (6010B) in Water (SW6010B)

Prep Method: N_3005A_W Preservation: 4 C, HNO3
Container: 500 mi Poly Amount Required: Hold Time: 180 days

Nickel 0.0013 0.010mg | 70 - 130 20 85-115 20

* = Analyte not a pmt of novmal veporting list. Special veguest only

Page 1of 1



TestAmerica Phoenix 1012712010
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit "R RPD %R RPD %R RPD
N_ICP Lead (6010B) in Water (SW6010B)

Prep Method: N_3005A_W Preservation: 4 C, HNO3
Container: 500 ml Poly Amount Required: Hold Time: 180 days

Lead 0.0060 0.015mg 1 70 - 130 20 85- 115 20

* = Analyte not a part of nommal veporting list. Special vequest only

Page 1of 1



TestAmerica Phoenix

Analytical Method Information

10/27/2010

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit "R RPD °%R RPD %R RPD
N_ICP Chromium (6010B) in Water (SW6010B)
Prep Method: N_3005A_W Preservation: 4 C, HNO3
Container: 500 ml Poly Amount Required: Hold Time: 180 days
Chromium 0.0012 0.010 mg 1 70-130 20 85-115 20

* = Analyle not a part of normal veporting list. Special vequest only

Page 1ot'1



TestAmerica Phoenix 10/27/2010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit YR RrD %R RPD %R RPD
N_ICP Cadmium (6010B) in Water (SW6010B)
Prep Method: N_3005A_W Preservation: 4 C, HNO3
Container: 500 ml Poly Amount Required: Hold Time: 180 days
Cadmium : 0.00080 0.0010 mg 1 70-130 20 85-115 20

* = Analyte not a part of 1reporting list. Special vequest only Page 1of 1
[



TestAmerica Phoenix

Analytical Method Information

10/27/2010

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit "R RFD %R RPD “R RPD
N_ICP Beryllium (6010B) in Water (SW6010B)
Prep Method: N_3005A_ W Preservation: 4 C, HNO3
Container: 500 ml Poly Amount Required: Hold Time: 180 days
Beryllium : 0.00040 0.0010 mg 1 0-130 20 85-115 20

* = Analyte not a part of normal veporting list. Special vequest only

Page 1of 1



TestAmerica Phoenix 102712010
Analytical Method Information
Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit %R RFD %R RPD %R RPD
N_ICP Barium (6010B) in Water (SW6010B)
Prep Method: N_3005A_ W Preservation: 4 C, HNO3
Container: 500 m! Poly Amount Required: Hold Time: 180 days
Barium 0.00040 0.10 mg 1 70 - 130 20 85-115 20

* = Analyte not a part of nonmal veporting list. Special vequest only

Page lof'l



TestAmerica Phoenix 10272010
Analytical Method Information
Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit %R RPD YR RPD %R RFD
N_ICP Arsenic (6010B) in Water (SW6010B)
Prep Method: N_3005A_W ’ Preservation: 4 C, HNO3
Container: 500 ml Poly Awmount Required: Hold Time: 180 days
Arsenic 0.014 0.10mg 1 70-130 20 85-115 20

* = Analyte not a purt of normal reporting list. Special vequest only

Page 1of'1



TestAmerica Phoenix 10/27/2010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit “%R RFD YR RPD %R RPD
N_8270 (Semi-VOCs) in Water (SW8270C)
Prep Method: N_EPA 3520C Preservation: 4 C, Cool
Container: 1 L Amber Amount Required: 1L Hold Time: 7 days

*n-Nitrosodimethylamine 5.7 10ugl 35 35
*Pyridine 6.3 10ugl 20- 125 35 20-115 35
Bis(2-cliloroethyl)ether 25 10ugl 30-115 35 45-115 35
Phenol 3.8 10ugl 10 - 126 35 10- 123 35
2-Chlorophenol 3.8 10ugl 25-115 35 35-115 35
1,3-Dichlorobenzene 3.3 1Dugl 25-115 35 30-115 35
1,4-Dichlorobenzene 3.2 1Wugl 25-115 35 30-115 35
1,2-Dichlorobenzene 2.8 10ugl 30-115 35 30-115 35
Benzyl aleohol 4.1 10ugl 10- 145 35 15-135 35
Bis(2-chloroisopropyl)ether 29 10ugl 10- 150 35 40-115 35
2-Methylphenol 3.0 10ugl 10- 145 35 25-120 35
Hexachloroethane 38 10ugl 25-115 35 30-115 35
* Acetophenone 2.8 10ugl 10-170 35 45- 115 35
n-Nitroso-di-n-propylamine 3.1 Wugl 30-135 35 45-115 35
3&4-Methylphenol 57 10ugl 10-135 35 25-120 35
Nitrobenzene 2.4 10ugl 15- 145 35 45-115 35
Isophoront 2.6 10ugl 25-120 35 40- 115 35
2-Nitrophenol 5.7 15ugl 30-120 35 35-115 35
2,4-Dimsthylphenol 5.2 10ugl 10- 135 35 30-115 35
Benzoie acid 13 25ugl 50-140 35 50-120 35
Bis(2-chlorocthoxy)methane 2.8 1Wugl 30130 35 45-115 35
2,4-Dichlorophenel 3.3 10ugl 25-120 35 35-115 35
1,2,4-Trichlorobenzent 3.5 10ugl 40-115 35 40-115 35
Naphthalene 2.7 1Wugl 25-130 35 40 - 115 35
4-Chloroaniline 2.2 10ugl 25-115 35 20-115 35
Hexachlorobutadiene 5.6 1W0ugl 30-115 35 25-115 35
4-Chloro-3-methylphenol 2.8 Wugl 10 - 140 35 35-120 35
2-Methylnaphthalene 2.7 1Wugl 45- 115 35 40- 115 35
Hexachlorocyclopentadient 6.9 1Wugl 10-115 35 10-115 35
2,4,6-Trichlorophenol 2.8 20ugl 25-120 35 40- 115 35
2,4,5-Trichlorophunol 2.6 20ugl 35-115 35 35-120 35
2-Chloronaphthalene 22 10ugl 45- 115 35 50~ 115 35
2-Nitroaniline 7.2 10ugl 40 - 115 35 40-120 35
Acenaphthylene 2.1 10ugl 40- 115 35 45-115 35
Dimethyl phthalate 4.9 20ugl 40-115 35 45-115 35
2,6-Dinitrotoluent 5.8 10ugl 40-130 35 45-115 35
Acenaphthene 2.0 10ugl 45-115 35 45-115 35
3-Nitroaniline 6.4 1Wugl 35-115 35 25-120 35
2,4-Dinitrophenol 19 S0ugl 50-175 35 50-120 35
Dibenzoturan 2.1 10ugl 40 - 115 35 45-115 35
2,4-Dinitrotoluene 7.9 10ugl 40 - 135 35 45-125 35
4-Nitrophenol 9.2 25ugl 25-150 35 25 - 140 35
Fluorene 2.2 Wugl 45~ 115 35 50-115 35
4-Chlorophenyl phenyl ether 24 1Wugl 40 - 115 35 45-115 35
Dicthyl phthalate 2.5 ugl 30-130 35 45-115 35
4-Nitroaniline 32 1ugl 35-115 35 25- 140 35

* = Analyte not a part of noymal reporting list. Special vegquest only Pags 1 of 2
age 1o



TestAmerica Phoenix . 10/27/2010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit YR RPD %R RPD R RPD
4,6-Dinitro-2-methylphenol 18 50ugl 20- 145 35 40- 125 35
n-Nitrosodiphenylamine 2.4 10ugl 15-120 35 30-115 35
1,2-Diphenylhydrazine (as Azobenzene) 22 10ugl 40-115 35 45-115 35
4-Bromophenyl phenyl ether 2.1 1Wugl . 40- 115 35 45-115 35
Hexachlorobenzene 24 10ugl 40-115 35 45-115 35
Pentachlorophenol 14 S0ugl 25-150 35 35-120 35
Phenanthrene 2.2 1Wugl 40-120 35 50-115 35
Anthracene 2.2 10ugl 40- 115 35 45-115 35
Di-r-butyl phthalate 2.4 10ugl 40- 115 35 50~ 115 35
Fluoranthene 2.6 10ugl 45-120 35 50~ 115 35
*Benzidine 30 50ugl 10- 115 35 10- 115 35
Pyrene 21 10ugl 40 - 120 35 50-115 35
Butyl benzyl phthalate 2.2 1ugl 30-130 35 45- 115 35
3,3-Dichlorobenzidine 3.1 10ugl 20-115 35 35-115 35
Benzanthracene : 2.2 10ugi 45-115 35 40-115 35
Chrysene 2.3 10ugl 40-120 35 45- 115 35
Bis(2-cthylhexyl)phthalate 2.9 W0ugl 25- 140 35 50-115 35
Di-n-octyl phthalate. 2.4 1Wugl : 35-125 35 40- 115 35
Benzo(b)tluorantheny 2.1 " 10ugl 40-115 35 40-115 35
Benzo(k)fluoranthene 26 10ugl 40 - 120 35 45-120 35
Benzo(a)pyrent 2.2 1upl 40-115 35 35-115 35
Indeno(1,2,3-cd)pyrens 3.5 10ugl ’ 35-125 35 45-120 35
*Di(2-ethylhexyDadipate 0.71 5.0ugl 50-150 35 50-150 35
Dibenz(a,h)anthracene 4.1 10ugl 35-120 35 40 - 115 35
Benzo(g,h,i)perylene 3.5 1Dugl 30-125 35 40-115 35
surr: 2-Fluorophenol 0.0 15-120 15-120 15-120
surr: Phenol-d6 0.0 10-125 10- 125 10- 125
surr: Nitrobenzeae-d5 0.0 20-125 20-125 20- 125
surr: 2-Fluorobiphenyl 0.0 15-115 15115 15-115
surr: 2,4,6-Tribromophenol 0.0 10- 125 10- 125 10- 125
surr: 4-Terphenyl-d14 0.0 10- 115 10-115 10-115

* = Analyle not a part of normal veporting list. Special vequest only Pape 2 of 2
. age 2 0!



TestAmerica Phoenix 1022712010
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit YR RPD %R RPD %R RPD

N_8151 (Chlorinated Herbicides) in Water (SW8151A)

Prep Method: N_EPA 3510C Preservation: 4 C, Cool
Container: ] L Amber Amount Required: Hold Time: 7 days

Dicamba 0.20 0.50ug1 22-154 35 20-147 35
Dichloroprop 0.39 0.50ugl 20 - 250 35 20- 184 35
2,4-D 0.35 0.50ug 1 ) 20-245 35 20- 155 35
Pentachlorophenol 0.35 0.50ug 1 21-143 35 35-142 35
2,4,5-TP (Silvex) 0.26 0.50ug 1 20- 161 35 20- 148 35
2,4,5-T 0.34 0.50ug 1 20-153 35 20-159 35
Dinoscb 0.16 0.50ug 1 20-174 35 20- 100 35
2,4-DB 0.34 0.50ug 1 20- 165 35 20-152 35
surr: DCAA 0.0 20-172 20- 144

* = Analyte not a pwrt of normal reporting list. Special veguest only Pags 1 of 1
age 1o



TestAmerica Phoenix 10272010

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit %R RFD *%R RPD %R RPD
N_8081A (Pesticides) in Water (SW8081A)

Prep Method: N_EPA 3510C Preservation: 4 C, Cool (Dark)
Container: 1 [, Amber Amount Required: 1L Hold Time: 7 days

alpha-BHC 0.013 0.050ug 1 10- 150 35 50-130 30
gamma-BHC (Lindant) 0.011 0.050ugt 25-145 35 55-130 30
beta-BHC 0.016 0.050ug 1 10- 155 35 55-130 30
Heptachlor 0.029 0.050ug 1 10- 130 35 55-120 30
delta-BHC 0.010 0.050ug 1 10 - 160 35 50 - 130 30
Aldrin 0.034 0.050 ug 1 10- 120 35 50-115 30
Heptachlor epoxide 0.017 0.050ug 1 10 - 140 35 60 - 125 30
Endosulian I 0.023 0.050ug 1 10 - 140 35 60 - 125 30
4,4-DDE 0.038 0.050ug1 10-130 35 55-125 30
Dicldrin 0.038 0.050ug 1 10-135 35 55-125 30
Endrin 0.018 0.050ug 1 10 - 150 35 60-135 30
4,4-DDD 0.0083 0.050ug 1 10 - 140 35 55-135 30
Endosultan II 0.019 0.050ugl - 10-135 35 65-120 30
4,4-DDT _ 0.041 0.050ug 1 ©10-135 35 55-130 30
Endrin aldehyde 0.034 0.050ug 1 10-150 35 60- 130 30
Endosulfan sultate 0.016 0.050ugt 35-135 35 65 - 125 30
Methoxychlor 0.042 0.10ug 1 10- 140 35 50 - 140 30
Toxaphune 0.20 1.0ugl
Chlordane 0.092 0.50ug 1
surr: Tetrachloro-m-xylene 0.0 10-125 10-125 40 - 120
surr; Decachlorobiphenyl 0.0 10- 100 10- 100 10 - 105

* = Analyte not a part of nomual reporting list. Special reguest only Pape 1of 1
age 10



' TestAmerica Phoenix 6/21/2011

Analytical Method Intormation

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit "R RPD %R RPD %R RPD
N_8270 (Semi-VOCs) in Wipe (EPA 8270C)
Prep Method: N_EPA 3580A Preservation: 4 C, Cool
Container: 4 oz Jar w DCM Amount Required: 1 wipe Hold Time: 14 days

Benzanthracene 4.3 10 ug Wipe 50~ 150 35 50- 150 35
Bis(2-chlorouthylether 7.8 50 ug Wipe 50-150 35 50-150 35
Phenol 9.4 100 ug Wipe 50 - 150 35 50-150 35
2-Chlorophenol 9.2 50 ug Wipe 50-150 35 . 50-150 35
1,3-Dichlorobenzene 8.2 50 ug Wipe 50-150 35 50-150 35
1,4-Dichlorobenzene 1.6 50 ug Wipe 50-150 35 50- 150 35
1,2-Dichlorobenzene 9.4 100 ug Wipe 50-150 35 50-150 35
Benzyl aleohol 72 50 ug Wipe 50 - 150 35 50- 150 35
Bis(2-chloroisopropyl)ether 7.0 50 ug Wipe 50-150 35 50-150 . 35
2-Methylphenol 9.9 50 ug Wipe 50-150 35 50-150 35
Hexachlorotthant i 15 100 ug Wipe : 50-150 35 50- 150 35
n-Nitroso-di-n-propylamine 9.2 100 ug Wipe 50-150 35 50- 150 35
3&4-Methylphenol 8.6 50 ug Wipe 50-150 35 50-150 35
Nitrobenzene 69 50 ug Wipe ' 50-150 35 50-150 35
Isophorone 1.7 50 ug Wipe 50-150 35 50-150 35
2-Nitrophenol 6.8 50 ug Wipe 50-150 35 50- 150 35
2,4-Dimethylphenol 8.0 50 ug Wipe 50- 150 35 50- 150 35
Benzoic acid 200 200 ug Wipe: 50-150 35 50-150 35
Bis(2-chlorocthoxy)methane 9.0 50 ug Wipe 50- 150 35 50-150 35
2,4-Dichlorophenol 7.2 50 ug Wipe 50-150 35 50-150 35
1,2,4-Trichlorobenzene 1.7 50 ug Wipe: 50-150 35 50-150 35
Naphthalene 26 100 ug Wipe 50-150 35 50-150 35
4-Chloroaniline 72 50 ug Wipe 50-150 35 50~ 150 35
Hexachlorobutadivne 1.9 50 ug Wipe 50- 150 35 50- 150 - 35
4-Chloro-3-methylphenol 7.8 50 ug Wipe 50- 150 35 50-150 35
2-Methylnaphthalene 32 ’ 50 ug Wipe 50-150 35 50-150 35
Hexachlorocyclopentadicne 7.4 100 ug Wipe 50-150 35 50-150 35
2,4,6-Trichlorophenol 4.1 50 ug Wipe 50-150 35 50-150 35
2-Chloronaphthalene 9.1 50 ug Wipe 50- 150 35 50-150 35
Acenaphthylene 1.9 50 ug Wipe 50-150 35 50-150 35
Dimethyl phthalate 9.4 50 ug Wipe 50-150 35 50-150 35
2,6-Dinitrotoluene 8.5 50 ug Wipe 50-150 35 50-150 35
Acenaphthene 8.0 50 ug Wipe 50-150 35 50-150 35
2,4-Dinitrophenol 120 500 ug Wipe: 50-150 35 50- 150 35
Dibenzofuran 8.0 50 ug Wipe 50-150 35 50-150 35
2,4-Dinitrotoluene 8.2 50 ug Wipe: 50-150 35 50- 150 35
4-Nitrophenol 11, 50 ug Wipe: 50-150 35 50- 150 35
Fluorene 1.6 50 ug Wipe 50- 150 35 50- 150 35
4-Chlorophenyl phenyl ether 7.2 50 ug Wipe 50-150 35 50-150 35
Dicthyl phthalate 8.8 50 ug Wipe 50- 150 35 50- 150 35
4,6-Dinitro-2-methylphenol 18 500 ug Wipe ‘ 50-150 35 50- 150 35
n-Nitrosodiphenylamine 1.9 50 ug Wipe 50- 150 35 50-150 35
1,2-Diphenylhydrazine (as Azobenzene) 6.9 50 ug Wipe 50- 150 35 50-150 35
4-Bromophenyl phenyl ether 9.2 50 ug Wipe 50-150 35 50-150 35
Hexachlorobenzent 9.2 50 ug Wipe 50-150 35 50-150 35
Pentachlorophenol 17 100 ug Wipe 50-150 35 50- 150 35

* = Analyte not a pavt of nonmal veporting list. Special vequest only Pape 1ot 2
age 1 o



TestAmerica Phoenix 6/21/2011

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit YR RPD %R RPD YR RPD
Phenanthrene 76 50 ug Wipe 50-150 35 50-150 35
Anthracene 6.3 50 ug Wipe 50-150 35 50-150 35
Di-n-butyl phthalate 7.4 50 ug Wipe 50-150 35 50-150 35
Fluoranthene 8.7 50 ug Wipe 50-150 35 50-150 35
Pyrene 13 50 ug Wipe 50-150 35 50-150 35
Butyl benzy1 phthalate 5.6 50 ug Wipe 50-150 35 50-150 35
3,3-Dichlorobenzidine 5.6 50 ug Wipe 50- 150 35 50-150 35
Chrysene 6.9 50 ug Wipe 50-150 35 50- 150 35
Big(2-ethylhexyl)phthalate 4.2 50 ug Wipe 50-150 35 50- 150 35
Di~n-octy] phthalate 7.2 50 ug Wipe 50- 150 35 50-150 35
Benzo(b)fluoranthene 4.5 50 ug Wipe 50 - 150 35 50- 150 35
Benzo(k)fluoranthene 7.3 50 ug Wipe 50-150 35 50- 150 35
Benzo(a)pyrene 6.0 50 ug Wipe 50-150 35 50-150 35
Indeno(1,2,3-cd)pyrene 5.7 50 ug Wipe 50-150 35 50- 150 35
Dibenz(a,h)anthracene 5.8 50 ug Wipe 50~ 150 35 50-150 35
Benzo(g,h,)perylene 5.6 50 ug Wipe 50-150 35 50-150 35
surr: 2-Fluorophenol 50- 150
surr: Phenol-d6 50-150
surr: Nitrobenzene-d5 50-150
surr: 2-Fluorobiphenyl 50- 150
surr: 2,4,6-Tribromophenol 50-150
surr: 4-Terphenyl-d14 50- 150

* = dnalyte not a part of novmal veporting list. Spevial request only Page 2 of 2
age 2 0



TestAmerica Phoenix 6/21/2011

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit AR RPD %R RPD %R RPD
N_ICP Thallium (6010B) in Wipe (EPA 6010B)
Prep Method: N_EPA 3050B ICP Preservation: None
Container: 4 oz Jar Amount Required: Hold Time: 180 days
Thallium 1.7 5.0 ug Wipe 75- 125 20 80- 120 20

* = Analyle not a part of novmal veporting list. Special request only Pave Lof 1
age 10



TestAmerica Phoenix 6/21/2011
Analytical Method Information
Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit "R RPD %R RPD %R RPD
N_ICP Silver (6010B) in Wipe (EPA 6010B)
Prep Method: N_EPA 3050B ICP Preservation: None
Container: 4 oz Jar Amount Required: Hold Time: 180 days
Silver 0.19 2.5 ug Wipe 15-125 20 80-120 20

* = Analyte not a part of normal vepurting list. Special vequest only

Page 1of'1



TestAmerica Phoenix 6/21/2011

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit YAR RFD %R RPD “R RPD
N_ICP Selenium (6010B) in Wipe (EPA 6010B)
Prep Method: N_EPA 3050B ICP Preservation: 4 C, Cool
Container: 8 oz Jar Amount Required: Hold Time: 180 days
Selenium 1.8 5.0 ug Wipe 75125 20 80- 120 20

* = Analyte not a pwt of nommal reporting list. Special vequest only Page 1 of 1
gt



TestAmerica Phoenix 6212011
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit %R RPD Y%R RPD %R RPD
N_ICP Nickel (6010B) in Wipe (EPA 6010B)

Prep Method: N_EPA 3050B ICP Preservation: None
Container: 4 oz Jar Amount Required: Hold Time: 180 days

Nickel 0.065 5.0 ug Wipe' 75-125 20 80-120 20

* = Analyte wot a part of normal veporting list. Special vequest only

Page 1of' 1



TestAmerica Phoenix 6/212011
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
N_ICP Lead (6010B) in Wipe (EPA 6010B)

Prep Method: N_EPA 3050B ICP Preservation: None
Container: 4 oz Jar Amonnt Regnired: Hold Time: 180 days

Lead 0.30 5.0ug Wipe 75-125 20 80 - 120 20

* = Analyte not a part of normal veporting list. Special veguest vnly

Page 1ot



TestAmerica Phoenix 6212011
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit %R RPD %R RPD YR RPD
N_ICP Chromium (6010B) in Wipe (EPA 6010B)
Prep Method: N_EPA 3050B ICP Preservation: 4 C, Cool

Container: 8 oz Jar Amount Required: Hold Time: 180 days ]

Chromium 0.085 5.0ug Wipe 75125 20 80 - 120 20

* = Analyle not a part of novmal veporting list. Special vequest only

Page l1of1 |



TestAmerica Phoenix 6212011
Analytical Method Information
. Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit “AR RPD /' %R RPD %R RPD
N_ICP Cadmium (6010B) in Wipe (SW6010B)
Prep l\iethpd: N_EPA 3050B ICP Preservation: 4 C, Cool
Container: B oz Jar Amount Required: Hold Time: 180 days
Cadminm 0.040 2.0 ug Wipe 75-125 20 80 - 120 20

* = Analyle not a part of novmal veporting list. Special reguest only

Page lof' 1



TestAmerica Phoenix : 6/21/2011

Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit YR RPD %R RPD - %R RPD
N_ICP Beryllium (6010B) in Wipe (EPA 6010B)
Prep Method: N_EPA 3050B ICP Preservation: None
Container: 4 oz Jar Amount Required: : Hold Time: 180 days
Bcrylliuni 0.020 0.050 ug Wipe 75-125 20 80~ 120 20

* = Analyte not a part of nonmal veporting list Spevial vequest only Pags 1of |
age 1o



TestAmerica Phoenix

Analytical Method Information

6/21/2011

Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit YR RPD %R RPD %R RPD
N_ICP Barium (6010B) in Wipe (EPA 6010B)
Prep Method: N_EPA 3050B ICP Preservation: 4 C, Cool
Container: 8 oz Jar Amount Required: Hold Time: 180 days
Barium 0.020 5.0 ug Wipe 75- 125 20 80 - 120 20

* = Analyte rivt a part of normal veporting list. Special request only

Page 1ot 1



TestAmerica Phoenix

Analytical Method Information

6/21/2011

Reporting Surrogate Duplicate Matrix Spike Blank Spike / LC§
Analyte MDL Limit %R RPD R RPD %R RPD
N_ICP Arsenic (6010B) in Wipe (EPA 6010B)
Prep Method: N_EPA 3050B ICP Preservation: None
Container: 4 oz Jar Amount Required: Hold Time: 180 days
Arsenic 5.0 5.0 ug Wipe 75-125 20 80-120 20

* = Analyte not a part of normal veporting list. Special request only

Page 1of 1



TestAmerica Phoenix 6/21/2011
Analytical Method Information

Reporting Surrogate Duplicate Matrix Spike‘ Blank Spike /LCS
Analyte MDL Limit “4R RPD %R RFD %R RPD
N_Mercury (7471A) in Wipe (EPA 7471A)

Prep Method: N_EPA 7471A Hg Preservation: 4 C, Cool
Container: 4 oz Jar Amount Required: Hold Time: 28 days

Mereury 0.0052 0.050 ug Wipe 20 85-115 20 85-115 20

* = Analyte not a part of novmal reporting list. Special request only

Page 1of' 1



TestAmerica Phoenix 6/21/2011
Analytical Method Information
Reporting Surrogate Duplicate Matrix Spike Blank Spike /LCS
Analyte MDL Limit YR RPD YR RPD YR RPD
N_ICP Zinc (6010B) in Wipe (EPA 6010B)
Prep Method: N_EPA 3050B ICP Preservation: None
Container: 4 0z Jar Amount Required: Hold Time: 180 days
Zine 1.3 10 ug Wipe 75-125 20 80-120 20

* = Analyte not a part of novmal veporting list. Special vequest only

Page 1of'1



ATTACHMENT 6

Version: 06/13/2011



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

WIPE SAMPLING GUIDELINES FOR METALS ANALYSES
USING GHOST WIPES

TestAmerica Environmental Laboratories recommends the following procedures
for wipe sampling: '

o Select the area(s) to be wiped. The area(s) should be measured at
the time of sampling for further calculations (l.e. 6" x 6™).

o Using the damp wipe, thoroughly wipe the selected area. Be sure
to wipe the entire area and record the area measurement.

o Wipe the area with one outside portion of the folded wipe. Fold
the dirty side inwards. If the area requires additional wiping,
choose another clean outer side and wipe again. Fold the second
wipe over into the middle (thereby protecting all dirty areas of the
wipe).

o Place the wipe back into the glass jar. Fill in the appropriate
information on the label, as you would a soil or water sample ...
recording the time, date and locatlon of the sample. '

o A blank wipe may be taken for each analyses or groups of
analyses. Prepare the wipe as stated above and expose the wipe to
ambient air for 10-20 seconds. Replace the wipe back into the jar
and label time, date and “blank” on the outside of the jar.

PLEASE NOTE:

Only use each wipe once, selecting a different area for each wipe sample. Gloves
should be worn at all times and replaced often if contamination is suspected or
if moving to a new location. Please note that some gloves may contain zinc.

Main Laboratory: 4625 E Cotton Center Blvd, Suite 189 Phoenix, AZ 85040
Phone: 602.437.3340 Fax: 602.454.9303
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