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Transport and Storage Vessels

GUIDANCE SUMMARY-AT-A-GLANCE

Whenyou arrive at the scene of anincident involving atransport or storage vessel, one
of your first concerns will be the need to control the release or fire. Even so, it isnot

your responsibility (nor are you equipped) to perform the hands-on emergency
response activitiesneeded tophysically control thereleaseor fire. Instead, youwill

be there to ensure that the appropriatefirst responders are at the scene and that they are
adequately protected to perform their work safely. We have included some common
sense guidelines for what to ook for when approaching and working on the scene of a
leaking or burning transport or storage vessel. This manual is not, however, a
substitute for proper training and experiencein conducting fir st-response actions
for fires, leaks, or spillsinvolving transport and stor age vessels.

While BSPR personnel are not to attempt to control arelease or fire themselves, it is
still important that you have some knowledge of how these actions are performed
properly for different types of transport and storage vessels. Enough information has
been provided inthis section for you to understand the basic features of transportation
and storage vessels. Refer to the materials and illustrations provided and note the
locations of valves and other connections where leaks can occur.

The U.S. Department of Transportation (USDOT) has strict regulations governing the
transport of hazardous materials. These regulations can help you, asaspill responder,
identify the various types of transport vessels that you may encounter and the materials
they may carry. These regulations appear in the Code of Federal Regulations (CFR),
Title 49.

Incidents involving aircraft or air cargo are rare, but possible, and the types of
hazardous materialspotentially present could bevirtually unlimited. Morecommon are
spillsfrom airport bulk fuel storage tanks (located either above and/or below ground),
fuel pipelines, and the tanker trucks that carry gasoline, aviation fuels, and various
additives. Note that for spills that occur at Kennedy International Airport and La
Guardia Airport, the U.S. Coast Guard 3rd District has federal jurisdiction at these
locations since these airports are located in coastal areas.

Spills from barges and other marine vessels into waterways are more likely than on-
board spills. Spills at waterfront and marine terminals will most likely occur during
transfer operations as barges and ships load and/or off-load their materials. Bulk
storage areas at marine terminals may aso be
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GUIDANCE SUMMARY-AT-A-GLANCE
(continued)

the source of aspill. Recognizethat theU.S. Coast Guard (USCG) hasjurisdiction over
incidents involving spills on navigable waters and at waterfront terminals as well as
special knowledgeand experienceto deal with marineincidents; you should coordinate
your response with them.

Emergency incidents along railways may involve liquid, gaseous, or bulk solid spills
fromfreight cars, rail tank cars, or locomotives. A spill may involve awide variety of
hazardous materials and petroleum products carried by rail as well asthe fuels, oils,
and lubricants used in operating the rail equipment. Federal or State DOT rail safety
inspection personnel are usually on the scene and available to offer assistance. The
initial inspection of a derailed or damaged tank car should be performed by
experiencedrailroad personne only. Thedomeand bottom valves of thetank car are
the most likely areasto leak.

Releases from trucks transporting bulk and containerized petroleum products and
hazardous materials over the highway are common. Normally, the first respondersto
atruck accident will bethelocal fire department, medical personnel, and local or state
police. Coordinate response actions with these agencies, but remember you do not
have first-response responsibility. Identify the materia by obtaining the shipping
papers and checking the placarding and the truck specification information. Consult the
cargo tank manufacturer, shipper, carrier, and/or the chemica manufacturer if additional
information is necessary during an emergency response.

A wide variety of petroleum and hazardous material products are stored in both
underground and aboveground storagetanks at varioustemperatures and pressures. An
equally diverse number of facilities can own and operate anywhere from one to many
hundreds of tanks ranging in size capacity from 100 gallons to millions of gallons.
Valves, hoses, connections, pipelines, and thetanksthemsel vescan leak both liquid and
gaseous products to the air, to surface waters, to the ground, and to the subsurface.
Thesefacilitiesmay belocated inrural, urban, or industrial settingsand may belocated
near waterways. Y ou may find, therefore, that rel eases associated with storage vessels
present the largest diversity of situations to investigate and remedy.

Cylinders containing liquified or non-liquified compressed gases may be involved in
incidents. Cylinders canleak or fail dueto stresses caused by impact, heat, corrosion,
abuse, or other means. When leaking or stressed, the cylinders become extremely
dangerous because of their pressurized contents and the inherent chemical and/or
physical hazards of the material. Itis, therefore, important that BSPR personnel learn
about cylinder design, markings, and associated hazards and how to handle incidents
involving cylinders.
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3.2 Trangport and Storage Vessels

Oil and hazardous materials are transported throughout New Y ork State by various modes of
trangportation, including railcars, trucks, ships, aircraft, and through pipelines. Therefore, you
may respond to an oil or hazardous material incident at an airport terminal, along a railroad
line, in or adjacent to ariver, at afuel storage facility, or on the highway. The guidance
material in this section has been devel oped to help familiarize BSPR personnel with thetypes
and features of different transport and storage vessels.

1. ThereArelimitsto Your Responsibilities

Whenyou arrive at theincident scene, your first concern will often beto control
the release of oil or hazardous material from the transport or storage vessel.
Even so, it isnot your respongbility (nor areyou equipped) to perform the
hands-onemer gency spill responseactivitiesneeded to physically contr ol the
release or fire (i.e., do not place yourself in a hazardous situation). You are
there to ensure that the right people (i.e., those properly trained and equipped)
are called upon to control the release or fire, that they are adequately protected
to perform their work safely, and that appropriate decisions are made regarding
clean-up operations. If these individuals were hired by the state, you are
responsible for supervising their efforts. Otherwise, your role is limited to
consulting with the response agency who hired these individuals or who is
conducting the work with their own personnel.

Remember, BSPR personnel should not attempt to control aleak from adamaged
or stressed container. Itisstill important, however, that you have knowledge of
proper responses to spills and leaks from the different types of transport and
storage vessels. Enough information has been provided in this subsection for
you to understand the basic features of railcars, tank trucks, and containers that
carry and store different types of hazardous materials. We have aso included
some common sense guidelines for what to look for when approaching and
working at the scene of spill or leak from a transport or storage vessel. This
manual is not, however, a substitute for proper training and experience in
conducting fir st-responseactionsfor fires, leaks, or spillsinvolvingtransport
and storage vessels.

2. Transportation of Hazardous M aterials

The U.S. Department of Transportation (USDOT) and New York State have
strict regulations governing the transport of petroleum products and hazardous
materials. In part, these regulations make it possible for you, as a spill
responder, to identify the type of transport vessel involved in an incident and
what substance it may carry.

The New Y ork Code of Rules and Regulations, Title 7, Part 507, addressesthe

transportation of hazardousmaterials. Theregulation states, basically, that New

Y ork has adopted by reference the 1987 version of Title 49 (Transportation) of

the Code of Federal Regulations, Parts 171-179, Parts 390-393, and Parts 396-

397. Thus, the State regulations are identical to these particular federal
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regulations. Exhibit 3.2-1 provides a listing of the titles of these specific
regulations. Review these regulations to understand placarding, labeling, and
other requirementsfor transporting petroleum and hazardous materia products.
Brief descriptions of someof theserequirementsare provided in the subsections
that follow.

3. Typesof Transport Vessdas

a_ Aircraft

Spillsand leaksinvolving aircraft or air cargo are rare, but such incidents
are possible! The types of hazardous materials potentially present as
cargo are virtualy unlimited.  Approach each spill or leak
investigation/response with caution until you are sure of the type of
material involved and the nature of the threat to human hedth and the
environment. Spills and leaks in the cargo areas may involve drums and
varioustypesof other contai nershol ding petroleum and chemical products
and sometimes hazardous wastes. Check the markings and labels for
identificationof the containerized materias, butremember that thelabels
may not be correct.

More common at airports are spills associated with the fuel storage and
distribution systems. Most airports have bulk fuel storage tank farms
(located either above and/or below ground), fuel pipelines, and tanker
trucks that carry gasoline, aviation fuels, and various additives. Y ou may
encounter, therefore, spills in sumps, overflow from containment aress,
leaks from pump seals and other pipeline equipment, tank leaks, and leaks
from quick-disconnect couplers.

Note that for oil or hazardous material spills at Kennedy International
Airport and La Guardia Airport, the U.S. Coast Guard 3rd District has
federal jurisdiction at these locations since these airports are located in
coastal areas. If you respond to a spill at these airports, coordinate your
response with the On-Scene Coordinator fromthe U.S. Coast Guard. At
other airports located in New York State, your role is expanded, as
NY SDEC will likely be the lead agency. Coordinate your responsewith
on-scene airport personnel, local firefighters, local officias, and stateand
local police. The U.S. Environmental Protection Agency (EPA) will
exerciseits federal jurisdiction if requested.

! The USDOT regulations (Sections 175.1 through 175.705) govern the transport of

hazardous materials by aircraft. In addition, airport o

erations and aircraft are regulated by

the National Transporfation Safety Board (NTSB) and tﬂe Federal Aviation Administration

(FAA).
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Exhibit 3.2-1

U.S. DOT Regulations

Title 49 -- Relevant Hazardous Material and Safety Regulations

Subchapter C - Hazardous M aterial Regulations

Part 171
Part 172

Part 173
Part 174
Part 175
Part 176
Part 177
Part 178

Genera Information, Regulations, and Definitions

Hazardous Materials Tables and Hazardous Materials Communication
Regulations

Shippers - General Requirements for Shipments and Packaging
Carriage by Rall

Carriage by Aircraft

Carriage by Vessel

Carriage by Public Highway

Shipping Container Specifications

Federal Motor Carrier Safety Regulations

Subpart 390

Federal Motor Carrier Safety Regulations. General

See the following Appendices for more detailed information:

Appendix R
Appendix S
Appendix T
Appendix U
Appendix V

Hazardous Materials Definitions

Hazardous Materials Warning Placards

Guide for Markings

Hazardous Materials Shipping Papers

DOT Specification Cylinders Shipping Containers
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b. MarineVesselsand Terminals

Marine vesselsinclude barges and ocean-going vessels.? Typesof barges
include open-hopper, covered dry cargo, tank barge, and independent
pressure tank barges. Ocean-going vessels include tankers, liquified
natural gas (LNG) carriers, ocean-going barges, container shipsand roll-
on/roll-off vessels. Attachment 3.2-3 illustratestypical layouts of barges
and sea-going tankers. Spillsfrom these vesselsinto waterways are more
likely than on-board spills.

Spills at shore-based or near-shore waterfront and marine terminals
happen during transfer operations as barges and ships load and off-load
their materials. Bulk storage areas associated with the overall operation
of the terminal may aso be the source of a spill. Most spills at loading
and unloading terminal sare caused asaresult of barge, tanker, and storage
tank overfills. Spills also occur from hose quick connect/disconnect
coupling operations, asaresult of damaged |oading/unloading connections
or when valves are |eft open.

Be aware that inclement weather can make a spill cleanup at awaterfront
shipping terminal or on a waterway virtually impossible. Heavy rains,
high winds or tides, fog, and freezing temperatures can cause a spill to
spread quickly or to overtop the containment structure, or may just make
the clean-up operation very difficult on equipment and personnel.

Recognize that the U.S. Coast Guard (USCG) has jurisdiction over
incidentsinvolving spillson navigablewatersand at waterfront terminals.
The USCG also has special knowledge and experienceto deal withmarine
spill incidents; you should coordinate your response with them. Their
jurisdiction, aswell asthat of EPA is authorized under the National Qil
and Hazardous Substances Pollution Contingency Plan (NCP). The NCP
implements the response powers and responsibilities created by the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) and the authorities established by section 311 of the Federal
Water Pollution Control Act, Public Law 92-500. TheNCPisineffect for
discharges or substantial threats of discharges of oil to or upon the
navigable waters of the United States and adjoining shorelines, for the
contiguous zone, and the high seas.®* While the NCP was developed to
direct federal agencies, it also callsfor the division and specification of

> Transportation of hazardous materials by vessel must comply with the regulationsin 49
CFRand in the International Maritime Organizations' Dangerous Goods Code. Materials
loaded on vessels must be segrgg;ated according to the " Segregation and Separation Chart of
Hazardous Materials" presented in 49 CFR 176.83. These regulations contain additional
information on shipping and marine terminal facilities that may be of help to you. TheU.S.
Coast Guard regulates oil transfer procedures under the "Oil Pollution Prevention
Regulations,” 33 CFR, Sections 155, 156, and 157. Section 155.720, " Regulations for Vessels,"
provides information on procedures and plans required by vesselsin the event of an oil spill.

¥ Beyond the contiguous zone, the Outer Continental Shelf Lands Act or the Deepwater Port
Act of 1974 also pertain.
3.2-7



responsibilities among the federa, state, and local governments in
response actions, and defines appropriate roles for private entities.
Therefore, as a state spill response agency, BSPR has responsibilities
under the NCP. Become familiar with the NCP, our involvement through
the Regional Response Team, and Section 311 of the Clean Water Act.

. Railcars

Emergency responseincidentsalong railwaysmay involveleaks, spillsor
firesinvolving liquid, gaseous, or bulk solid materials from freight cars,
rail tank cars, or locomotives. Anincident may involve awide variety of
hazardous materials and petroleum products carried by rail aswell asthe
fuels, ails, battery acids, and lubricants used in operating the rail
equipment (e.g., diesel locomotives carry several thousand gallons of
fuel). Releases can occur astheresult of fuel line/hose ruptures, leaksin
transport tanks or piping systems, or as a result of rail accidents where
loaded railcars have been punctured or derailed. The derailment of
rail carsloaded with hazardous material srepresentsasignificant potential
for large releases.

There are both state regulations and federal regulations (49 CFR, Subpart
174) covering the transport of materials by rail that describe both carrier
and shipper responsibilities. Through an examination of the specification
markings required by these regulations, BSPR personnel can identify the
type of rail car involved in an incident and determine the car's contents.
These markings provide precise information concerning the class
designation, tank test pressure, the material of construction, separator
character, type of weld, car features (i.e, fittings, linings, etc.), and
authorizing agency.

The class or specification marking isfound stencilled on the right side of
the car, generally above the wheel sets. There are severa tank car
classes: non-pressuretank cars; pressure tank carsfor chemicals such as
chlorine, sulfur dioxide, liquefied petroleum gases, and anhydrous
ammoniga; and cryogenic liquid tank cars. Attachment 3.2-1 (at the end of
this section) provides diagrams of several different types of common rail
tank cars. Note the location of valves and fittings where leaks can occur.

Although tanks cars often present the greatest potential for large-scale
incidents, other types of railcars also carry hazardous materials. These
include box cars, hopper cars, and high pressure tank cars. The latter
resembles an open-sided box car with cross bracing that is used for
transporting tube-shaped high pressure (3500-5000 psi) gas cylinders.
The car is the rail equivalent of the compressed gas trailer used on
highways and hol ds 25 to 30 seamless steel cylindersthat are permanently
attached to the car.[1]

Box carscan carry awide variety of containerized or packaged hazardous
materials. Some carsmay carry severa classes of hazardous materials at
the same time; a"Dangerous’ placard may be displayed as an indication.
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Althoughrelatively few arein service, there al so existsa"boxed tank type
(XT)" cryogenic liquid tank car. The car is, basically, a cryogenic tank
and jacket secured withinabox car. Covered hopper cars are also used
by the railroad industry to transport bulk solids such asfertilizersand dry
caustic soda.[2]

Exercise extreme caution when approaching the scene of arailcar/release
and in moving around the site. There can be many potential chemical
hazards and fire, explosive, and other physica hazards. As with all
releases, stay upwind and keep a safe distance away from the site.
Avoid low-lying areas where vapors can accumul ate and reach explosive
or life-threatening levels. Stay away from pools of liquid as they may
contain hazardous substances such as strong acids or bases. Bring along
adequate portable lighting as the site may be located in a remote area
without a power source.

Theinitial inspection of thederailed or damaged tank car itself should
be performed by experienced railroad per sonnel only. Federal or state
rail safety personnel are also generally available at the scene to evaluate
the condition of rail equipment. They will check for dents, cracks, and
punctures, and evaluate many complex factors affecting the structural
integrity of tanker cars. They can evauate the stability of the tank cars
after an accident. Technigues have been developed by the railroad
industry to evaluate failure conditions, scores and gouges, wheel and rail
burns, and temperature conditions. Y ou should defer to their experience
and remain at a safe distance from the leaking/spilled products.

Railroad personnel will inspect therailcar to determinewheretheleak has
occurred. If the car or tanker is partially embedded in the ground or
otherwise unexposed, it may take some time to assess the situation,
especiallyif closevisual inspectionisnot possible. Thedomeand bottom
valves of the tank car are the most likely areas to leak, but there are
numerous other fittings that should also be inspected for signs of leaks.

I nvestigating the situation from a distance may be necessary depending on
the severity of the incident, the chemical involved, the projected time
frame for cleanup, and the proximity of the incident site to area
populations. Aeria photography can bereviewed to determineif thecars
are dented, to identify hot spots, twisting, and bulging, and to check
conditions of external valving, piping, and appurtenances that are not
buried.

Redlize that this initial inspection is very important. An incorrect
assessment of the situation may mean placing peopleat risk. Itisbetter to
take the time to investigate the situation thoroughly.

For additional information regarding railcar design, operation, and
identification, consult the following references:
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#  GATX Tank Car Manual, Fifth Edition, Genera American
Transportation Corporation, Chicago, Illinois, 1985.

#  Understanding Railroad Tank Cars, Union Pacific Railroad,
1987.

#  Guide to the Identification of Tank Cars and Fittings
Utilized for the Transportation of Hazardous Materials,
Bureau of Explosives, Washington, D.C., 1985.

#  Manual of Sandards and Recommended Practices, Section
C-Part 111, Specifications for Tank Cars, Association of
American Railroads, Washington, D.C., 1982.

#  Tank Car Bank, Union Tank Car Company, Chicago, Illinois.

d. Tanker and Other Cargo Trucks

Spills and leaks from tanker trucks transporting petroleum and hazardous
materials over the highway are common. These trucks, like railcars, can
carry many different kinds of petroleum and chemical products presenting
an equally diverse number of headth and safety hazards for the spill
responder. Spills/leaks can occur as aresult of flow valves breaking or
cracking in an accident, cracks and pinhole leaks in the welds and seams
of the bulkhead, problems in the operation of gate valves on the cargo
tanks, or any of several other problems.

Normally, the first responders to a truck accident will be the local fire
department, emergency medical personnel, and local or state police.
Coordinate response actions with these agencies, but remember you do
not havefirst-responseresponsibility. Identify the released material by
interviewing the driver, obtaining the shipping papers, and checking the
placarding and the truck specification information, as applicable. (See
AppendicesR, S, T, and U for information and explanations on placards,
labels, container markings, shipping papers, etc.) Remember the visible
placarding may beincorrect. Consult the shipper, thecarrier, thechemical
manufacturer, and/or CHEMTREC if additional information is necessary
during an emergency response.

Attachment 3.2-2 illustrates some of the different types of tanker and other
trucks that carry petroleum and other hazardous materials. Note the
locations of valves and other connections where leaks can occur.

Cargo Tankers and Trailers

There are several types of cargo tank trucks for transporting hazardous
products. All cargo tank trucks must have a certificate indicating that the
cargo tank has been designed, constructed, and tested in accordance with
the applicablespecifications. A Manufacturer'sCertificate(MC) isissued
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and signed by the manufacturer of the cargo tank. Exhibit 3.2-2 provides
brief descriptions of the different types of cargo tanks and their
appropriate MC Specification Numbers. In addition, Attachment 3.2-2
provides diagrams of several of the cargotrucks. Review Section177in
the USDOT regulations (49 CFR Subpart 177) for more information.
Federal and state regulations also cover the requirements for genera
shipping papers; driver, carrier, and shipper responsibilities; and the
requirements for theloading of materials, marking them, and placarding the
vehicle for shipment.

Tractor-Trailers/Furniture Vans

Tractor-trailer or furniture van type trucks are normally about 45 feet in
length. They can carry awide variety of hazardous materialsin drumsor
boxes. Approachthe sceneof atractor-trailer accident with caution. Take
special carewhen entering theinteriorsof thesetrucksasvapors may have
accumulated to explosive and/or life-threatening concentrations. Federal
and state regul ations describe shipping contai ner specificationsandtesting
proceduresfor awidevariety of packing materialsand containersthat may
betransported inthesetypesof trailers. Refer to 49 CFR 173 and 49 CFR
178 for further information.

Semi and Straight Truck Vans

Semi and straight truck vans range in size from 12 to 22 feet. They may
carry drumsor boxes of hazardous materialsor mixed (i.e., hazardousand
non-hazardous) freight. Shippers are required to provide certain
packaging and to label packages of hazardous materials under certain
circumstances. Be aware that placards are not required for "Limited
Quantity" shipments (generaly less than 1,000 pounds) and, in many
instances, packages shipped as "Limited Quantity" may not have alabel.
Keepinmind, however, that any transport vehicle carrying any quantity of
materials that meet the criteria of the following USDOT hazard classes
must be placarded: Class A Explosives, Class B Explosives, Poison A,
Flammable Solid, Radioactive Materials. Under most circumstances,
however, the shipping
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Exhibit 3.2-2

Cargo Tanker Profiles
(by M C Specification Number)

MC 306

These cargo tanks are certified to carry liquids that are transported at atmospheric pressure such as
flammable and combustible liquids (e.g., gasoline, jet fuel, diesel fuel, methanol, ethyl acohol) and Class
B Poisons. The tanks are usually single-shell and constructed of dluminum. They have an oval/dliptica
cross-section and generally carry up to 9,000 gallons of product. The tanks have overturn protection that
servesto protect the fittings and valves on the top of the cargo tank in the event of arollover accident. A
fusible vent is designed to melt at a predetermined temperature, thereby permitting closure of the product
discharge valve (internal valve). Also, abaffle system withinthe cargo tank compartment reducesthe surge
of theliquid contents and provides circumferential reinforcement. These tanksa so have aninternal shutoff
valve near the gate valves, a manhole assembly to access the tank, and rear-end protection.

MC 307

These cargo tanks are certified to carry chemicals that are transported at low pressure (3-25 psi) such as
flammable liquids, combustible liquids, mild corrosives, etc. The tanks are normally of double-shell
construction with insulation. They usually have a round cross-section, one or two compartments, and
generaly carry up to 7,000 gallons of product. The 307 tanker includes the same safety featuresasthe MC
306.

MC 312

These cargo tanks are certified to carry strong corrosive materials such as sulfuric acid. The tanks usually
haveacircular cross-section and are smaller in diameter than the M C 307. They may a so have double-shell
congtruction. The MC 312 tanker normally has a 6,000-gallon capacity. These tanks include many of the
safety features mentioned above for MC 306 and MC 307 tanks plus a rupture disk and external ring
stiffeners that are welded to the tank to increase its strength. They also have an outlet shutoff valve on the
top of the tank and a bottom washout chamber for cleaning and decontamination purposes.

MC 331

These cargo tanks are built to carry compressed gases, including flammable gases such as propane, butane,
and liquified petroleum gas, as well as non-flammable gases such as anhydrous ammonia. The tanks are
single-shell, non-insulated, and have rounded endsand acircular cross-section. TheMC 331 hasacapacity
ranging between 2,500 and 11,500 gallons, and the upper two-thirds of the tank is painted with areflective
color (usually white). Thesetypesof cargo tanks haveremote shutoff valvesat both ends of thetank, internal
shutoff valves, arotary gauge to determine product pressure, and two top-mounted vents.
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Exhibit 3.2-2

Cargo Tanker Profiles
(continued)

MC 338

These cargo tanks are built to carry cryogenic liquids such asliquid oxygen, liquid nitrogen, liquid argon,
etc. They arewell insulated (designed much like a thermos bottle, with double shells), and have flat ends
and relief valves. A refrigeration unit islocated at the rear of thetrailer to cool the tank's contents to well
below O°F.

Compressed Gas Trailer

Thesetrailers are designed to hold cylinders that are stacked and manifolded together, the manifold being
at the rear of thetrailer. The cylinders store gases with pressures ranging from 3,000-5,000 psi, such as
hydrogen, nitrogen, etc.

Note:.  Onoccasion, BSPR personnel may run across older models of some of the above tanker trucks.

These older models (i.e., MC 300-305, MC 310, MC 311, and MC 330) were built prior to 1968;
therefore, there should be few of these on the highways.
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papers carried by the driver should be your best source of information on
the contents of the shipped freight. The driver should also know what he
or sheistransporting. If neither the driver nor the shipping papers are
available, try to contact the shipper for information or assumethematerials
are extremely dangerous until determined otherwise.

Refrigerated Box Trailers

Chemicalswith low flash points are often transported in refrigerated box
trailers. Organic peroxides, for example, which have flash points near
ambient temperature, are usually transported by refrigerated box trailers.
Should therefrigeration unit malfunction, these chemical s can decompose,
resulting in fire or explosion. Evacuation may be necessary in cases
where hazardous materials are rel eased into the atmosphere.

For additional information regarding truck design and identification,
consult the following references:

#  Transportation of Hazardous Materials, Office of
Technology Assessment, Washington, D.C., 1986.

# Hazardous Materials: Managing the Incident, Noll,
Hildebrand, and Yvorra, Fire Protection Publications,
Oklahoma State University, Stillwater, Oklahoma, 1988.

# Handling Hazardous Materials, American Trucking
Association, Department of Safety.

#  Transporting Hazardous Waste, American Trucking
Association.

#  Federal Motor Carrier Safety Regulations, ATA.

4. Storage Tanks

A widevariety of petroleum and hazardous materia products are stored in both
underground and aboveground storage tanks at various temperatures and
pressures. An equally diverse number of facilities can own and operate
anywhere from one to many hundreds of tanks ranging in size capacity from just
afew hundred to millions of gallons. Valves, hoses, connections, pipelines, and
the tanks themselves can leak both liquid and gaseous products to the air, to
surfacewaters, to the ground surface, and to the subsurface. Thesefacilitiesmay
be located in rural, urban, or industrial settings and may be located very near
waterways. You may find, therefore, that storagetank releases present adiverse
number of situationsto investigate and remedy.
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a.__ Aboveground Storage Tanks

What to ook for when responding to an aboveground tank rel ease depends
onthetank's construction, aswell asits size and shape, the contents of the
tank, the size of the release, whether there was a containment structure
surrounding the tank, and the nature and features of the surrounding area.
The contents of thetank may beindicated by markings such asthe chemical
name stenciled on the tank or symbols associated with the NFPA 704 or
Military marking systems. Spills and leaks from aboveground storage
tanks can occur when tanks are overfilled accidentally, when seams and
welds rupture, and when the tank walls or valves crack or develop
pinhole leaks due to corrosion or because of some fault in the tank
materials. Pumps and their associated connecting pipe joints and fittings
can also crack, break, or wear out. Leaksfrom compressed gastanks can
occur due to overfill, cracks, corrosion, open valves, faulty valves,
rupture, etc. Leaksmay occur in piping aswell asin thetanksthemselves.
Exhibit 3.2-3 discusses, in greater detail, the types of leaksthat can occur.

Aboveground storage tanks for liquids are found at most commercia and
industrial  sites, including airports, marine terminals, and other
transportationfacilities. Aboveground storagetanksare placed vertically
on the ground or horizontally on steel or concrete pilings. They rangein
size capacity from 100 gallons up to 1,000,000 galons at some of the
larger petroleum bulk storage facilities. Aboveground storage tanks have
severa standard features. Larger tankswill have platforms, ladders, and
stairways. Therewill be afill pipe, some type of liquid-level indicator
to measure the amount of material in the tank, and an overflow connection.
Vent standpipes to regulate pressure changes caused by uneven heating of
liquids in the tank are standard. There will be a pipeline outlet
connection, either to transfer material from one storage tank to another or
to atanker truck or railcar. Usually amanholeislocated onthetop or side
of the tank to allow easy accessfor repair work or for cleaning out solids
or dudge remaining in the tank.

Drainpipesareusually located at the base of most abovegroundtanks. All
aboveground liquid storage tanks should have primary and secondary
containment asaspill control measure. Containment may consist of berms,
dikes, and concrete containment walls and sumps.

Most aboveground liquid storage tanks fall into two broad categories:
atmospheric and low-pressure tanks. Atmospheric tanks are designed to
operate at atmospheric pressure. Within these tanks, the gas or vapor
phase above the liquid phase in the tank is pressurized from atmospheric
to approximately 0.5 pounds per square inch (psig). Atmospheric tanks
areoften constructed of carbon or alloy steel (especialy if installed before
1960) and are either of welded or bolted construction.
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Exhibit 3.2-3

Types of Leaks from Bulk Storage
and Handling Facilities

Bulk Storage Facilities - Tank Farmsand '?ankagc

AW -

ol

I5.
16.

17.
I8.
19.
20.

21

Leaks and overfilling of tanks

Rupture of tanks

Leaks in pipe. valves and fittings

Leaks in containment dikes

Inadequate dike volume to hold contents of
leaking tanks

Product flow from dike area through open
dike vaive

Leaks from pump seals and maintenance
Level instrument failure allowing tank
overfilling

Piping damage by collision with mobile
equipment

Spills from water drawoff from

storage tanks

. Spills from tank bottom cleanout and sludge

disposal

. Improper disposal of samples
. Overflow of wastewater treatment systems

by rainfall flooding

. Poor maintenance of pipe. valves

and fittings

Plugging of drainage system by debris
Wastewater treatment systems with insuffi-
cent capacity to remove product
Inadequate secondary containment devices
Spills from line flushing ‘
Spills from pipe and tankage changes
Possible sabotage

Improper installation

Bulk Handling Facilities - Terminals. Pipelines

2.

3.

Spills from quick-connect coupling
operation

Overfilling tank trucks. tank cars. barges.
tankers. etc.

Lack of curbs. drains and spill collection
system

. Improper operation of product water

separators

Leaks from loading arms. especially joints
and gaskets

Leaks from underground storage tanks
Improper disposal of siudge from

product filters

Insufficent sump capacity (should be equal
to volume of largest compartment of tank
truck of rail car)

|.caks from damaged Ioading connections

. Opcrators incorrectly setting loading meters

and tanks overfilling

. Level instrument and subsequent sump

pump failure on oil sumps
L.caks from heating coils in heavy fuel tanks

. Posible sabotage
. Improper installation

Source:

of Environmental Conservation, Revised, March 1985.
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You may encounter the older riveted type tanks, as well. Other
construction materials include fiberglass-reinforced plastic (FRP) or a
variety of olefin plastics such as polyvinyl chloride (PVC) and
polypropylene. Atmospheric tanks are used for the storage of low-level
volatile materialssuch ascrudeoils, heavy oils, furnaceoils, naphtha, and
gasoline.

L ow-pressure storage tanks are designed to operate at pressuresin excess
of atmospheric pressure, but not exceeding 15 psig. Low-pressure tanks
are used to store liquid chemicals that have higher vapor pressures such
as some gasoline blending stock, light naphtha, and pentane.

Aboveground storage tanks for storing liquified and non-liquified
compressed gases and cryogenic liquids are aso found at most
commercial andindustrial facilitiesthat manufacture, use, store, or handle
hazardous materials. Tanks that store these materials are designed and
built for high pressures. There are three standard types of high-pressure
tanks.

The high-pressure horizonta tank isusualy a single shell, non-insulated
tank with rounded ends. Its size capacity can vary from 1,000 to cover
30,000 gallons, and it is painted in areflective color such aswhite. The
tank can storeliquid petroleum gases, anhydrousammonia, and flammable
liquids with high vapor pressures.[3]

The high-pressure spherical storage tank is a single shell, non-insulated
tank used for storing liquid petroleum gases. It is painted a reflective
color such as white and may hold up to 600,000 gallons.[3]

The cryogenic liquid storage tank has an insulated "thermos bottle" type
design for storing extremely cold liquids such as liquid oxygen, liquid
nitrogen, liquid carbon dioxide, etc. These tanks have capacities up to
400,000 gallons and above. They are primarily found at hospitals, gas-
processing facilities, and industrial sites.[3]

High-pressure storage tanks can devel op leakswithin their tank walls, fill
pipes, valves, piping systems, tank connections, and appurtenances. The
chemical hazardsassociated with theleaking product will present dangers
to response personnel as will the physical hazards such as the high-
pressure gases, flammability, extreme cold, etc. associated with these
products.

Exhibit 3.2-4 presentsalist of different types of tanks, and Exhibits 3.2-5
and 3.2-6 illustrate some of the varioustypes of aboveground tanks. Asa
general rule, tankslessthan 12 to 15 feet in diameter are shop-fabricated;
thosetankslarger than 15 feet in diameter were usually built on site. Bulk
storage tanks may have several compartmentsfor storing different liquids,
or they may be double-walled with the outer wall acting as secondary
containment. Exhibits 3.2-7 and 3.2-8 illustrate
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Exhibit 3.2-4

Types of Storage Tanks

Atmospheric Tanks L ow-Pressure Tanks High-Pressure Tanks
Coned-roof Horizontal cylindrical Horizontal (with rounded ends)
Domed-roof Hemispheroidal Spheroidal
Floating-roof Spheroidal Cryogenic liquid

# Open

# Open with geodesic

dome

# Covered
Breather-roof Noded hemispheroidal
Lifter-roof Noded spheroidal

Sources: Technology for the Storage of Hazardous Liquids - A Sate-of-the-Art Review. New Y ork
State Department of Environmental Conservation, Division of Water, Bureau of Water
Resources. January 1983.

Hazardous Materials. Managing the Incident, Noll, Hildebrand, and Yvorra, Fire

Protection Publications, Oklahoma State University, Stillwater, Oklahoma, 1988, pp. 65 and
66.
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Exhibit 3.2-5

Types of Atmospheric and Low-Pressure Tanks

(graphic)
CONED ROOF TANK HEMISPHEROID TANK
« Simpiest type of atmospheric fank o Low pressure fank
* Usually largs, field-srected structure; « Usually large, fisid-erected structure
gan, reaeh m jeat in diometer and « Used for storage of voldtile liquids
¢ Used for storage of liquids with low
volatility
CYLINDRICAL TANK
FLOATING ROOF TANK
* Atmospheric fonk * Low pressurs tank
> Deuslly lorge. * !t?:mt'nywombh sz ?M 7?‘3 feet 'A
o Desig jon losses ra es (0.9. 11= n
ond &mmm diameter and 60 feet in |c°nqth ) '
—T—TT T
- 111 |
| ' | [
4 L ] [
T — L
. | &
NODED HEMISPHEROID TANK SPHEROID TANK
o Low pressure fank * Low pressure fank
o Usuaily fieid erected structure * Usually lorge, field-erected structure,
* Used for storoge of voiatile liquids can reach 90 feet in diameter
* Used for storoge of voiatile liquids under
pressure
- - -the -

Source:

Revised, March 1985.

Review, New York State Department of Environmental Conservation,



Exhibit 3.2-6
TYPES OF HIGH PRESSURE STORAGE TANKS

1]

HIGH PRESSURE
HORIZONTAL TANK

HIGH PRESSURE
SPHERICAL STORAGE TANK

CRYOGENIC LIQUID
STORAGE TANK
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Exhibit 3.2-7

insert graphics - Selected Components of an Aboveground Storage Facility

Thes figure shows seme of 1he COmMponents of o ebevegraund 390rege 10Ciily IR thes CB3E, IRG Praduc! 13 GSSVMed 10 De 0 POIrSisum dervolive The produc!
rOCOVEry Sysiem GNG CONIEMINGINd runelf TSROt SYSIom 6re Merelore presanied @3 ¢ 5109 1Nk Ond G rOvIly SEPEIONEN 10Nk re3peChvely The 11ems shown n ine
100k frucs 1000 rochk aree inClude
(D curd ond runolt collechon ach, (2) MPErveus 1ur 19C8, SUCA Ot CONCTEIe SONGWICHOd 0round ON IMPErMeobis SyRINGIC Membrons, (3) G ProduC! COHECION MmO lor
100 Cleoncu! 0nd rapedly recoversd spulis, (3)tenk iruck, (3) ruch 10eding orme, (T) CanleMmm0ed runolf CONvEyEncs 1ag (10 S0POTORGN 10Nk Or OMher treatment
system ), and (7) vehicie oCcCess ramp .

The 1ioms shown in the $10r0e 10Nk 0ree IACude
(@ s1oroge tonks, (3) monways, (C) level GR1OCHEN GEWICES CONNECING 10 @ Negh lovel lrm, () Il hnes, (@) prasuct Graw-off lines, (3) praduct pume for conveyance
10 lsathag oreq, 1008 00107 6row-oif (C10enout) I1nes Grected 10 SMAN IEP0MUEN 1ORL, (15) 30PErEken IGnt 10r 31708 0k Cloonsu!, () ClOENSY! 3EPOV0HeN 1GA
water Qi1SChorge, (7)proguct recovery hae fram cloanoul 5eperoten 1ok, (i) dihe oreund 310rage ered, (@) sl nd runet! callschon Giich, (@) collection sump,
@) 1mpernous f1eor 1 $10r00e 0res 0nd on Gae wall, @ veiucie acoets remy

Other 1lems shown mciude the
€@ lociirty seperanen onk, @ Contemngiod runel! lne 1006 3000rahen 100, (@) $0907E10A IOk WEINY SrsChErgs ke, (D) PIOSUCT reCowITY line leding 101100
1004 from Io0dig rocs ares, FHsiop ok, & 51 1ak weter drowell pumg, @ ries 1BAL produc! recovery pump

— Pig@se AN MG ts 1o 1§ RSl Sroun 10 SCOI0 —

————

TANK TRUCK LOADING RACK 1 necovemt e @

CURBED AREA WITH HMIPERVIOUS SURFACE
SLOPED TO COLLECTION SUMP

Hi

STORAGE TANK AREA

OIRED AREA WiTH INPERVIOUS SURFACE
SLOPED TO COLLECTION SUMP

Source: - t -of-the-Art

Revjew, New York State Department of Environmental Conservation,
Revised, March 1985.
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Exhibit 3.2-8

Aboveground Tank Connections

' -

et
|
I8
1
\I
Tank Creonoyt
Fow Aoy - Semue & Ry S
b B & 4 Aw susm atum (v Gangm
=\
ODromoge Line

a) Side view showing the fill connection, pipe
line outlet connection, drain connection, drain-
age sump, and tank cleanout.

b) Perspective drawing showing the fill connection, pipe line outlet connec-
tion, drain connection. overflow connection. and vent connection.

Source: APl RP 12Ra. APl Recommended Practices for Setting. Connect-
ing. Maimenance and Operation of Lease Tanks. 1981.

iguids: tate-of-the- ijew, New York State Department

Source: 3
of Environmental Conservation, Revised, March 1985.
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various components of aboveground storage tanks, while Exhibit 3.2-9 presents
characteristics of the various types of aboveground storage tanks.

b. Underground Storage Tanks

Leaks and spills from underground storage tank (UST) systems (i.e., the tank and
piping) represent agrowing fraction of the workload for the spill response program.
Any tank that hasat least 10 percent of itsvolume below ground, inclusive of piping,
is considered an underground storage tank.* An underground tank system may,
therefore, have a considerable portion of the tank and/or piping system located
aboveground; you should remember to check both the above- and belowground
portions of the UST system for leaks. Exhibit 3.2-10 is an illustration of atypical
underground storage tank installation, featuring a cylindrical tank. Exhibit 3.2-11
shows a spherical-shaped fiberglass-reinforced plastic tank.

The mgority of underground storage tanks, especially tanks ten years or older, are
made of bare steel or carbon steel. Unless these tanks have been protected against
the effects of corrosion, these older tanks are the most likely to leak. Thisisnot a
hard-and-fast rule, however, as even new tanks can leak if installation was poor. In
addition, studiesand surveyssponsored by EPA have shownthat it isoftenthe piping
system and not the tank itself that is the source of the release. Again, poor
installation practices are amajor cause, but corrosion and movement of the piping
joints (due to settlement of backfill, frost upheaval, truck and traffic loading on
poorly protected piping) are other significant causes of leaksfrom piping. Areasin
piping where leaks are common include the elbows, couplings, and joints. Y ou can
find more information on UST systems and the causes of leaks in the preamble to
both the proposed (April 17, 1987) and thefinal (September 23, 1988) federal UST
rules. Exhibit 3.2-12 presents characteristics of various types of underground
storage tanks.

Thetypeof pumping system for product delivery isalso afactor inthesize of release
if thereisaleak inthepiping. Therearetwo basic typesof pumping systems: remote
pressurized pumping systems and suction pumping systems.

Remote pressurized pumping systems employ submerged, explosion-proof,
centrifugal pumps and are found immersed in the product storage tank. They
pressurize the product delivery line (positive pressure) and move the product or
chemical to the aboveground dispenser. Remote pumping systems are usually

* In Region 1, especially in New York City, the fire department had, at one time, required that
tanks be partially buried as a preventative measure to decrease the chance of a major fire.
These tanks wer e called "mounded tanks." Mounded tanks should be treated in the same manner
as you would treat an underground tank.
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Exhibit 3.2-9
Characteristics of Various Types of Aboveground Storage Tanks

Type of Pressure ) Protective Relative
Tank Service Resistanceto Coatings and Costs Remarks
Corrosive Attack Linings
(@mandor  (chemical compatibility)
pressure)

Carbon Atmospheric  Compatiblewith petroleum  Coatings and Low Tanks may be horizontal or vertical

steel roducts and caustic soda linings may be and are generally large. Vertica

(bolted) ut not compatible with applied for tanks require concrete pads and

mineral and oxidizing acids  corrosion horizontal tanks are generally
such asdilutesulfuricacid  resistance to both mounted on steel or concrete
and concentrated ) thetank and its saddles.

hydrochloric, phosphoric or  support.

nitric acids. foundation.

Carbon Atmospheric  Same as above. Same as above. Low Smaller shop-assembled tanks are

steel and low pres- gen-eraly welded. Newer low-

(welded) sure pressure tanks are welded.

Stainless ~ Atmospheric  Better corrosion resistance  Generally not Medium Stainless steel isused in lieu of

steel and low pres- than carbon stedl, depending  used. tohigh  coatings when the temperature of
sure on grade. depend- theliquid store exceeds 200°F.

ingon  Stainless steel isalso usedin

grade of storage situations where product

Steel. urity isimportant, such asin the
ood industry.

Fiberglass- Atmospheric Compatible with awide Not required. Compar- Fiberglass tanks have high corrosion

reinforced low-pressure range of organic and ableto resistance but, lack the structural

plastic tanks inorganic chemicals. coated  strength, performance at elevated
available as steel.  temperatures (above 200°F), or
specia impact resistance of steel tanks.
ordersfrom Availablein capacities of 400-
some 33,000 gallons. OSHA regulations
manufac- prohibit the use of FRP for above-
turers. ground storage of flammable or

combustibleTiquids.

Plastic Atmospheric  Varies depending on thetype Not applicable. Low Plastic materialsinclude

of plastic. polyethylene, polypropylene,
polyvinylchloride (PvC), and
acrylonitrile butadiene styrene
polymers (ABS). Whilethese
materials are used to manufacture
gortabl e and process tanks under

000 gallons, they are generally not

used for bulk storage tanks because
of their low structural strength.
OSHA regulations prohibit the use
of plastic for aboveground storage
of flammable or combustible
liquids.

Concrete  Atmospheric  Subject to deteriorationby ~ Coatingsmay be  High Concrete tanks are generally not

corrosive chemicals. applied for used for the storage of petroleum
corrosion and chemical products.
resistance to both
interior and
exterior of tank.

Aluminum Atmospheric High resistanceto Coati Qgs may be Low Aluminum tanks lack the structural
and low- atmospheric conditions, applied to both strength of steel. Aluminum rapidly
pressure industrial fumes and vapors, interior and losesits structural strength at

and fresh, brackish or salt exterior of tank temperatures above 300°F.
water. Attacked by miner-al for chemical Aluminum retainsits structural
acids, but can beused with  resistance. strength well at low temperatures; it

concentrated nitric acid
(above 82%) and sulfuric
acid (99%). Cannot be used
with strong caustic. .
solutions. Compatible with
most organic acids.

Bonding coatings
toauminumis
difficult.

can be used down to -420°F.

Source: Technology for the Storage of Hazardous Liquids: A State-of-the-Art Review, New Y ork State Department

of Environmenta Conservation, Revised, March 1985.
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Exhikit 3.2-10

Elements of an Underground Storage Tank Installation

(®) OVERFILL PREVENTION DEVICE
TANK TRUCK - VAPOR RECOVERY LINE
7 A C VENTLINE | o et vaLvE /PENS
3 'r';’/ \e
!do e
' ; > gﬁﬁfvxnou
__.CORROSION-RESISTANT
2 STORAGE TANK
// P
Pt . =
~ =1 -7 AUTOMATIC
EXCAVATION - 77 (D SHuToFF
cap / PN o VALVE
\ - =
OBSERVATION X «? 7~ S ~provuct oeLvER LINE
> - cd
PEA GRAVEL % S 7
OR SAND FILL \ s Rz7
”
EXCAVATION WALLS AND N -
FLOORS OF IMPERVIOUS \“, - LEAK DETECTOR
MATERIAL @ SUBMERGED PUMPASSEMBLY

Well designed underground storage systems usually contain the following:
1) corrosion resistant tank: 2) striker plate under tank fill line; 3) submerged pump with leak detector on prod-

uct delivery line: 4) float vent valve in tank vent line: S) excavation walls and floor of impervious materiai:
6) asphalt or concrete excavation cap. 7) automatic shutoff valve on delivery line at pump island: 8) overfill
prevention device at fill line on tank truck: 9) vapor recovery in tank truck during filling operation: 10) observa-
tion wells located inside excavation boundaries: 11) pea gravel or sand fill for excavation.

These are all important aspects of @ good underground storage system.

- S -of-the-Art
Review, New York State Department of Environmental Conservation,
Revised, March 1985.

Source:
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Exhibit 3.2-11

Fiberglass-Reinforced Plastic Double-
Walled Tank with Built-In Leak Detection

:.‘ System

2 V%Y

. 13

1 Lovel naicator
1" 2 Filing woe
"J 3 Dip sbex
4 Venuiabon

$ Ol sucthion e end o4 retum

6 ROMmoe tank 1Bve: NACMOor

7 Flost veve

Leakage warnng sysiem 8 Sucson e

14 Stringr piote

Source: Betco Associates

the-Art Review, New York State Department

so“m: aaleitils, e ] * . ~ALVIE  n i - IR S ..‘ .' H » “a
of Environmental Conservation, Revised, March 198§.
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Exhibit 3.2-12

Characteristics of Underground Storage Tanks

Charseteristics of Underground Storage Tanks

Remarks
Types of Soil Major Causes Relative  (advaniages and

Type Description  Applications® Suitable of Leaks Costs disadvantages)

Bare sieel Carbon steel  Compatible with Not compatibie Corrosion Low Fifty percent of the bare
fuels and a num-  with corrosive bare steel tanks leak
ber of other soil. after 15 years. Life
chemical prod- expectancy is dependent
ucts. on soil corrosivity and
Not compatible method of instailation.
with corrosive
liquids such as
acids.

Costed/lined Carbon steel  Generally compa-  Generally compa-  Corrosion Low Coating lining must be

steel with extenor  tible with tible with cor- due to de- properiy apphed and

coating and/  corrosive chemi- rosive soil if ex- fects in coat- free of defects
or itenor cals such as alkalis ternai coating is ng or lining. (hohdays). the effect-
lining. and organic and apphed. tiveness of the coating/
inorgansic acids il lining will vary with the
internal hirung s type of coating. Internai
applied. lining can increase life
span of tanks.

Pre-engin- Steel tank Compatible with Can withstand Internai Medium  Life expectancy of these

eered catho-  with pre- gasoline. diesel COTTrosion in soils corrosion wanks 1s difficult to

dically pro- engineered fuel, kerosene. with resistivities predict but the record
tected steel cofrosion pro- bunker oil and 3 greater than 2000 for the fifteen years that
anks-galva-  tection con-  number of other ohm~cm [26]. the tank has been avail
nic protec- ssting of sac-  chemical products. able is impressive.

uon (e.g. Sti-  crificial

P} and 8-10  anodes. pro-

tanks) tective cost-

ing and electri-
cal isolsuon.

Cathodicaily  Steel tanks Petroleum pro- Will withstand Internal Medium Good life expectancy if

protected to which 3 ducts and a num-  highly corrosive corrosion the cathodic protection

steel anks-  constant ber of other sonl if properly is properly maintained.
impressed supply of chemical products.  designed.

current electne cur-

rent is applied.

Vauited Tanks are Frequemtly used Generally resis- Lowrnsk of Migh Poorly designed con-

tank instalied 1n for secondary ant 10 soil leaks crete vaults are sus-

concrete comainment of corrosion. ceptible to cracking and
valuits to highly hazardous chemical qitack by saits
provide sec-  chermacals. and acids. Porosity of
condary con- concrete is a problem.
winment of

leaks. Vaults

sometimes have

intenor coat-

ings and exter-

nal poly-

ethylene wrap-

per to pre-

vent perme-

ation through

concrete.
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xhibit 3.2-12
(continued)

Characteristics of Underground Storage Tanks

Impermeable
hiners

Relined
anks

Fiberglass
rernforced
plasuc
(FRP)

FRP/steel

Double-
walled

Invoives the
use of an
impermeable
liner as sec-
ondary con-
tainment i1n
the tank ex-
cavation.
Exampres in-
clude mem-
brane. clay.
and bentonite
hiner.

Existing steel
tank refined
with corro-
s10n resistant
matenal.

Plasuc

resins remn-
forced with
glass fiber.

Outer FRP
laser fused
10 an inner
layer of steel
by a poly-
ester resin
bond.

Tank within

a tank with

a vacuum or
pressurized
space be-
tween the
nner and
outer wails.
Currently
manufactured
doubled-walled
tanks are com-
posed of either
steel (with
coating and
gaivanic catho-
dic protection
on outer wall)
or FRP.

See Part 11
Chapter 4

Petroleum pro-
ducts and corro~
sive chermicals.
Lsed 10 extend
the lifespan ol

See Pan I,
Chapter 4

Bare steel tanks
with ntenior liners
will continue to
corrode 1n corro-
sive >oul.

underground tanks.

Petroleum and a
aumber of other
chemical products.

Petroleum
products and a3
number ot other
chemical products.

Applications are
dependent upon
the materials of
construcuion. See
descniptions of
FRP and coated.
gaivanically pro-
tected steei tanks
above.

Suitable in highly
corrosive soils.

Resistance to soil
cOrrosion is come
parabie t0 that of
fiberglass tanks.

Suitable in highly
corrosive soils.
depending on the
matenals of con~
struction.

Low nisk
of leaks

Defects in
liming

Tank .
rupture

Low nsk
of leaks.
but tank 15
susceptible
to internal
corrosion.

Low risk
of leaks

Medium

Low

Medium

Medium

High

Care must be taken to
insure that haung
matenal 1s compatible
with stored matenal.
Shouid include a leak
detection system with-
n the confines of the
liner containment area.

Condition of the tank is a
key consideranon. It 1

P that the relimng
maserial be compatible with
the material 10 be stored
and that workmanship de
according to the API
standards.

FRP tanks cannot with-
stand loads as does steel
and may easily be dam-
aged if dropped. mis-

handled or subjected to
excessive loads because
of improper instaliation.

Combines strength of
steel with corrosion
resistance of fiberglass.

Some models oniy avail-
abie in capaciues up to
to 4000 gailons. These
tanks usuaily include a
built-in leak detection
system located between
the inner and outer
walis.

Source:  Technology for the Storase of Hasardous Lisvide: A State-of-the-Art Review, New York Stase Department
of Enviroamental Conservation, Revised, March 1988. ¢ Depurtmen
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more efficient than the suction pumping systems and can service severa
dispensers ssimultaneously. However, amajor drawback with this system
isthat the pressures employed for pumping out the product can easily
overcome even quite alarge leak in the delivery lines. Therefore, aleak
or crack in the piping can go undetected for some time since there is no
interference with the product flow. The result is often alarge loss of
product before the leak is discovered, especialy if inventory monitoring is
performed infrequently. Another problem with remote pumps that can lead
to product lossisthe failure of O-ring seals.

Suction pumping systems employ pumps located at a dispenser unit to

draw liquid out of the underground storage tank(s). These systems are
used less frequently today as remote pumping systems have become more
sophisticated. From arelease detection standpoint, however, suction
pumps have a built-in leak detection feature. If thereisabreak or even a
small leak in the transfer line, the pump will experience aloss of prime
and will sputter, hesitate, or not work at all. These operating problems are
often quickly (but not always) noticed before much product islost to the
subsurface. Exhibit 3.2-13 illustrates piping systems and associated
pumps for underground storage tanks.

Overfilling an underground tank also leads to both surface and subsurface
spills unless there are overfill prevention and spill containment measures
taken. Leaks and spills can also be caused by improper connections and
handling of product transfer, leaks at joints or fittings, rupture of the hose
due to excessive internal pressures, and abrasive wear. Y ou will find that
many surface spills are the result of problems with the transfer hoses.

Determining which of these situations -- tank leak, piping leak, or overfill -
- has occurred and where it has occurred, however, can be a tough task for
aspill responder (except in cases of obvious overfills). Often, the spill
itself is not visible or detectable without considerable effort, i.e., itis
below ground. Other times you may have visible or otherwise detectable
evidence of the spill and its effects (e.g., vapors in a homeowner's
basement, free product in a sewer line, or petroleum odors in tapwater),
but you are faced with multiple potential sources of the spill and/or
considerable backtracking to isolate the source. UST spills, therefore, can
reguire more sophisticated investigation methods to isolate the location
and extent of the spill. Cooperation from the potential spiller(s) iskey in
order to review inventory records and/or conduct tightness tests of the tank
and piping or to alow you access to the site to do the same to pinpoint the
probable source. Recognize that inventory monitoring and tank tightness
methods, even when they are employed properly, can still misidentify an
UST system as a non-leaker (and, in some cases, as aleaker). On
occasion, a positive determination of the likely source can only be
obtained by excavating down to the UST system to be
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Exhibit 3.2-13

Piping Systems for Underground Storage

SUCTION LINES TO

EXTRACTOR ANGLE
MP_ISLANOS (SLOPE |CMECK vu.vz ASSY.
TO TANKS)

Qﬂ'. CONC. SLAS I

Ty e, it .‘;..

. swmo aomr\

...j-L-

VENT LINE TO APPROPRIATE
LOCATION (SLOPE TO TANK)

ANGLE CHECX VALVE OR
UNDER PUMP CHIX. VALVE, NO
/RISER REQ'D. W/ EARTH COVER.

_4ooume swine Jom}

M’/A

\womu. PREVENTION
FLOAT VENT vaLvE

| - 4

18] |posueTIon Tuse ||(nu. Tuse || sucrion | -é
] ! ' ' | -— STORAGE TANK
N Mt o W11 v s'lngg. .

¢ . B 1 S Y

SYSTEM WITH SUCTION PUMPING

MANIPOLD ASSY.
MANMOLE

VENT LINE TO APPROPRIATE
uaNHOLE LOCATION (SLOPE TO TANK)
nLLCAP
sn.cn\

REINF. CONC. SLAD
/ ]
! BRSO ONCC A
LEAK DETECTOR : /oom SWING JOINT
IRE l.u._. D - . 4 & ‘

, '@ OVERFILL PREVENTION
OoUBLE Swing ~ 3 l| FLOAT VENT VALVE
JOINT [ ISHING

" M
SUPPLY LINE TO H |n'
PUMP 1SLANDS |
- FILL TUBE
ol B s STORAGE TANK
PUMP & MOTOR 7" W 6" MAX. o
’ e ML)

- ? g
-~

SYSTEM WITH SUBMERGED PUMP

Source:

API Publication 1615. Installation of Underground Petroleum Storage Svstems. 1979
Source:

i eview, New York State Department
of Environmental Conservation, Revised, March 1985
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able to detect contamination in the surrounding soils and/or free product or to
remove the tank. Never inspect the condition of an underground storage tank
by entering theinterior of the tank unless the tank has been completely
vented of vapors and cleaned thoroughly. Part 1, Section 4, contains more
guidance on the proper investigation of UST spills.

|©

There are many reference materials available concerning the design,
installation, and operation of aboveground and underground storage
tanks. These include publications prepared by the American
Petroleum Institute (API), the Underwriters Laboratories (UL) Inc., the
American Society of Mechanical Engineers (ASME), the American
Nationa Standards Institute (ANSI), the American Iron and Steel
Institute (AlSI), the National Fire Protection Association (NFPA), the
American Welding Society (AWS), and numerous publications and
articles prepared by various federal, state, and local agencies. BSPR
personnel should also refer to the following NY SDEC publications:

. Technology for the Sorage of Hazardous Liquids,
March 1985;
. Recommended Practices for Underground Storage of

Petroleum, August 1985.

Several Technical Operating Guidance Series (TOGS) aso address
Division of Water technical requirements for underground petroleum
storage systems. TOGS 4.1.4 (July 20, 1987) identifies acceptable
inventory monitoring practicesat metered facilities, unmetered facilities,
existing storage systems, new storage systems, and actionlevels that
trigger follow up of suspected leaks. TOGS 4.1.3 (December 7, 1987)
provides guidance on acceptable designs and materials for installing
secondary containment for underground petroleum storage systems as
required by 6 NYCRR Section 614.4. TOGS 4.1.6 (August 17, 1987)
provides guidance on acceptable overfill prevention equipment for
petroleum storage tanks, both underground and aboveground tanks, per
the requirements of 6 NY CRR Section 613.3 and Section 614.14(g)(1)
and (2).

Inventory Control Reguirements

Traditionally, inventory record keeping has involved recording data on
the quantity of product purchased, quantity withdrawn, and identifying
differencesbetweenthetwo. Typicaly, these measurementsare made by
sticking the tank and checking a tank capacity chart for volumetric
conversion. Differences are due to one or more of the following:

theft;

short deliveries,

meter miscalibration;

vaporization losses;

contraction or expansion of product;
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. spillage or leakage; or
. inaccurate readings.

Where good records are kept, losses of 75 gallons per throughput
of 10,000 gallons can be detected. Where records are poor or
where a conscientious effort to reconcile discrepancies has not
been made, losses of several hundred gallons of petroleum can
occur without detection.

In arecent survey of gasoline retail facilities in the Nation (see
EPA Report "Underground Motor Fuel Storage Tanks -A
National Survey, May 1986), EPA reached these conclusions
about inventory record keeping practices.

"It is very difficult to obtain accurate, and usable
inventory data. Owners and operators had trouble
following even simple procedures. -- It is not that
inventory control does not work, it isjust that the
successful execution of it is difficult to achieve.”

EPA observed in their survey that only 40 percent of the service
stations kept meaningful inventory records.

At non-retail facilities, additional factors may comeinto play to
make traditional inventory monitoring practices impractical or
impossible. Withdrawal sfrom the tank may be unmetered. Tanks
may be unattended except for weekly inspection. Openings for
sticking the tank may not exist. Typica of these tanks are home
heating oil tanks, industry or utility owned tanks containing
petroleum for standby generators, farm tanks, manifolded tank
systems where the capacity rating may be difficult to determine,
and inaccessible tanks such as those buried beneath buildings.

A wide variety of these storage system situations exist in New
Y ork State and each situation may require a different inventory
control method. Depending on the system layout, presence of
metering equipment, data gathering and statistical skills of the
operator, traditional inventory record keeping can be either
effective or, ineffective as aleak detection method.

The inventory monitoring requirements are different for new and
existing metered and unmetered storage systems.

(1): Existing Metered Storage Systems

Existing metered storage systems must use one of
the following for meeting the inventory monitoring

requirement:
. Traditional stick monitoring; and
. In-tank monitoring.
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Traditiona Stick Monitoring. Four steps are

followed with this procedure.

3.2-33

Step #1. Instep #1, thelevel of product inthe
tank ismeasured with ameasuring stick at the
beginning and end of each day. Stick readings
are converted to gallons of storage using a
tank capacity chart. Losses or gains are
calculated by subtracting the ending volume
from the beginning volume.

Step #2. In step #2, the volume delivered
(from delivery invoices) and volume
dispensed (from meter readings) are
recorded and the difference between the two
readingsis calculated.

Step #3. In step #3, the difference calcul ated
in step #1 is compared with the difference
caculated in step #2. These differences
should equal, but rarely is this the case.
Discrepancies may be due to meter
miscaibration, theft, leakage, a short
delivery, vaporization, or product contraction
or expansion. All of these factors contribute
to inaccuracy, thus complicating
interpretation.

Step #4. Reconcile records by summing
differences. If there is a recurring
accumulation of water, or losses or gains
greater than 0.75 percent of the tank volume
or 7.5 gallons per 1000 gallons delivered in
any ten day period the reason must be
investigated. If, within 48 hours, the cause
cannot be explained by inaccurate record
keeping, temperature variations, or other
factors not related to leakage, the operator
must notify the owner and the nearest
Regional Office of the Department or the
DEC Spill Hotline at 1-800457-7362, must
take the tank out of service in accordance
with 6 NY CRR Section 613.9(a) and inspect
and/or perform atightness test.

Checking the level of water in the bottom of
the tank is a quick way of detecting aleak. If
water levels increase between

deliveries, it islikely that ground water is
seeping into the tank through a hole.
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Article 17 Title 10 of the Environmental
Conservation Law and Section 613.4 of
Petroleum Bulk Storage (PBS) Regulations
require operators of all underground
petroleum storage tanks to keep and
reconcile daily inventory records for the
purpose of leak detection. Records must be
kept for each individua storage system and
shall include: measurementsof bottomwater
levels; sales; use; deliveries; inventory on
hand; and losses or gains. Reconciliation of
records must be kept current, must account
for al variables that could affect an
apparent loss or gain, and must be in
accordance with generally accepted
practices. Inventory monitoring recordsmust
be maintained and made available for
Department inspection for a period of not
lessthan five (5) years. Failure to maintain
and reconcile such records constitutes cause
for Departmentordered testsand inspections
of the facility at operator expense.

The Department and NY S Association of
Service Stations have developed an
inventory formand proceduresfor inventory
monitoring (see Exhibits3.2-14 and 3.2-15).
It is our policy to encourage the use of the
formand procedureto standardizeinventory
monitoring;

Other sources of information on inventory
record keeping practices include:

API Publication 1621 "Recommended
Practices for Bulk Liquid Stock
Control at Retail Outlets, American
Petroleum Institute, 2101 L Street
Northwest, Washington, D.C. 20037

"More About Lesking Underground
Storage Systems. A Background
Booklet for the Chemical Advisory"
October 1984, EPA, Office of Toxic
Substances, Washington, D.C. 20460

"Inventory Reconciliation Systems,”
Warren Rogers Associates (401)
8464747.



Exhibit 3.2-14

Line-By-Line Explanation

NOTE 1: It isup to theindividua owner/operator whether to use one sheet for
the whole station or to use one sheet for each product. Thiswill

end on station size and number of dlsgen S )
NOTE 2. Icfol B?n tnan(l;r? I%ee r.n,\e}p.lfol ded, add the appropriate "F" linesinto one
NOTE 3: We strong| su%geﬁ that you verify exactly which dispensers pump
from which tanks. Thiswill result in more accurate records.

Physical Stock Inventory. Fill out this section using one column per tank.

Stick Today (inches) -- Read dipstick measurement to the nearest 1/8 inch.

Last Stick (gals.) -- Write down the number of gallons on hand yesterday.

Deliveries since (B) -- Add any deliveries since the last stick reading.

Tota (B + C) -- Add yesterday's gallons plus deliveries. (Add LineCtoLineB.)

Stick Today (gals.) -- Refer to API Bulletin 1621 to find out the method to convert inches of
product to gallons.

Gone from Tank (D-E) -- Subtract Line E from Line D. Thisisthe number of gallons gone
from the tank today.

m moOow>»

Sales. Write down meter readings one reading per column. Add up the amount sold for each tank in one
of the columns.

G. Today's Meter -- Write down the meter reading for each meter.
H. Last Meter Reading -- Write down the meter reading from yesterday.
l. Meter Sales (G-H) -- Subtract Line H from Line G. The difference is the amount sold.

Balance. Subtract the amount Gone from Tank (Line F) from Total Sales (Line K) and then subtract Line
L Test Galons. Thisisthetotal difference. A leak will show up as anegative amount. Add (or subtract
if negative) to last Line Q.

J.  Meter Totas-- Put dl the meters pumping from the same tank or tanks into one column to
make it easier to add.

K. Total Sdes-- Add each column and put the total under each column.

L. Test Galons-- If pump proving isdone, these gallons will be registered on the meters but

returned to storage so there will be this much extrain the tanks. So to compensate, test

galons must be subtracted from the meter totals.

Subtract Test Gallons (K-L)

Gone from Tank (Line F) -- Transfer Line F into the space provided.

Difference (M-N) -- Subtract Line N from Line M. Note: Thiswill sometimes come out a

positive number, but sometimes will be negative. Be sure to follow the + or - sign.

Y esterday's Cumulative difference -- Transfer the number from Line O yesterday.

Cumulative Difference -- Add Line O and Line P. Be sure to remember the + and - signs.

O®T 0ZXZ

IF.  Water levels rises more than one inch on aday with no deliveries.

IF: The limit of unexplained losses is exceeded for the period.

IF: Weekly loss from storage is more than 0.0075 x weekly amount of product sold.

THEN:  Cadl the Regional Office of the NY S Department of Environmental Conservation, and the
appropriate County office.
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Exhibit 3.2-15
INVENTORY FORM
TANK NO.
STOCK INVENTORY PRODUCT TYPE

Stick Today (Inches)

Last Stick (Gals.) (Yesterday's Line E)

. Deliveries Since (B)

. Total (B + C)

Stick today (Gals.) Convert Line (A) to Gals.

m M o] o] © >

Gone from Tank (D-E)

SALES

G. Today's Meter

H. Last Meter Reading (Yesterday's Line G)

I. Meter Sales (G-H)B)

BALANCE

J. Meter Totals

(Total all meters

pumping from the

same tank system)

D O AW

. Total Sales

Amount of Test Gallons

. Subtract Test Gals. (K-L)

. Gone from Tank (Line F)

. Difference (M-N)

. LastLine Q

Ol T o g = rl A

. Cumulative Difference (O + P)

WATER TEST (INCHES)
COMMENTS:

NOTE: A suppl X of the form is available at a cost of $5.00 by requesting the "Inventory Record Book" from the Gasoline Retailers Association (phone 518-434-6102) at 8 Elk
Street, Albany, NY, 12207.
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In-Tank Monitoring. In-tank monitoring
systems are electronic systems that
automatically measure tank inventories
and continuously record changes. These
systems supply al the information needed
to perform daily reconciliation with the
pumps. Records are kept in a manner
similar to that of traditional stick
monitoring.

It is our policy to inspect inventory records on
all leaking tank systemsto determine if the leak
could have been detected earlier. It isalso our
policy to spot check record keeping practices at
other facilities, if time permits, to help educate
operators on correct record keeping procedures.
If there is continuous noncompliance, then
enforcement is appropriate.

Existing Unmetered Storage Systems

We are taking a flexible approach to inventory
record keeping for unmetered storage systems. We
recognize any. one of the following as an
acceptabl e method of inventory monitoring for the
purpose of leak detection for unmetered systems:

# Annua standpipe tests;

# Sticking of standby storage and home
heating oil tanks; or

# A method acceptable to the Regional
Water engineer.

Annual Standpipe Testing. Werecognizethat there
may be circumstances when none of the methods
for metered systems can be used. We will,
therefore, accept an annual standpipe test or
tightness test for detecting inventory leakage. The
method for performing a standpipe test is
described in " Standpipe Testing of Underground
Storage Tanks," January 1987. As with other
inventory monitoring methods, records of the test
must be maintained by the operator and be ableto
withstand scrutiny as a meaningful leak detection
test.
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Sticking of Standby Storage and Home Hesting
Oil Tanks. The operator of anunmetered tank that
is not used regularly may stick the tank weekly to
determineif thereisinventory loss. Thiswould be
the case for a heating oil tank during the off
season. Aslong asthetank is

not being used, the amount of product in the tank
should remain congtant. If the sticking of the tank
showsthat thereisaloss, then thisisprobably due
to aleak.

New Storage Systems (,Metered or Unmetered)

The PBS Law requires daily inventory monitoring
at al facilities whether they do or do not comply
with 6 NYCRR Part 614, "Standards for New
Construction.” However, we know that inventory
monitoring records are kept correctly at few
facilities and then, at best, will only detect a leak
in excess of 100 gallons a month (EPA found 75
gallons per throughput of 10,000 gallons). At new
or modified facilities, therefore, aleak monitoring
systemis required. As these systems can detect
leakage before contamination can occur and as
each of these systems is as accurate or better than
traditional inventory monitoring, itisour policy to
alow new storage systems to use the leak
monitoring system as an acceptable inventory
monitoring method. The leak monitoring system
may consist of one of the following:

. In-tank monitoring;

. Wellsin conjunction with secondary
containment; or

. Monitoring of theinterstitial space of
adouble-walled tank.

In-Tank Monitoring. In-tank monitoring systemsare
electronic systemsdesigned to activateanaarm or
print out a warning when the tank is leaking at a
rate of 0.2 gallons .per hour or larger. To measure
this leakage rate, the in-tank system requires that
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the tank system remains inactive for up to six (6)
hours. This monitoring must be done at least
weekly and the printouts kept on file.

Wellsin Conjunctionwith Secondary Containment.
Monitoring wells installed in a secondary
containment system are capable of detecting
inventory leakage. These wells must be monitored
at least weekly and records of monitoring activity
maintained. Monitoring wells will not be
acceptable for inventory monitoring without a
device capable of detecting 1/64th of an inch of
petroleum floating on the water surface.

Monitoring of thelnterstitial Space of Double-Walled
Tanks. Adequate inventory monitoring for double-
walled tanks will consist of monitoring of the
interstitial space for breaches in either the inner or
outer wall. Records of the monitoring activities must
be maintained.

4. Exclusions From Inventory Monitoring

No Inventory Monitoring is required for:

. An underground tank storing No. 5 or
No. 6 fuel ail; or where

. The operator can demonstrate to the
satisfaction of the Department that it
istechnically impossible to perform
inventory monitoring for the purpose
of leak detection.

Secondary Containment Systems

All new underground petroleum storage tanks must be installed
with secondary containment systems. The requirements for
secondary containment are defined in 6 NY CRR Section 614.4,
"Standards for New and Substantially Modified Petroleum
Storage Facilities.”

To assist tank owners, installers, and engineers with the
install ation of secondary containment systems, the Department has
prepared a manual entitled "Recommended Practices for
Underground Storage of Petroleum.” Chapter 4 of that manual is
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devoted to recommendations for secondary containment. We
strongly recommend that ownersand installersfollow themanual.
The regulations currently recommend minimum requirements,
which are addressed below in the form of responses to four
guestions frequently asked by tank installers, buyers, and local
officials. The regulations currently do not make a distinction on
Separate or more stringent requirements in aquifer areas.

1 What methods of secondary containment are
acceptable to the Department under 6 NY CRR
Section 614.4?

Under the Depatment's petroleum storage
regulations, tank owners have a number of
secondary containment options, including theuseof .

adouble-walled tank;

avault;

cut-off walls; or

an impervious underlayment such asa
trough liner

These requirements pertain to secondary
containment for tanks, not pipelines. While
secondary containment in pipetrenchesis strongly
recommended, especially in aquifer areas, they are
currently not required by the PBS Regulations.

The range of options permitted by the PBS
regulations alows an "engineered approach” to
underground storage system design. An acceptable
designisonewherethe secondary containment and
monitoring systems (required by 6 NYCRR
Sections 614.4 and 614.5) work together to confine
leaked product and allow its detection before it
escapes to the environment outside of the
excavation area. Department experience is that
there are many types of secondary containment
which are used effectively in New York State.
Hence, New York State regulations alow
considerable latitude in meeting the above
objective.

What are the advantages and disadvantages of
each secondary containment systent?

N
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Double-walled tanks are pre-engineered systems
that include an outer wal for secondary
containment and a monitoring device for the
interstitial space. These tanks are suitable for use
under awide variety of site conditionsand require
a minimum of engineering oversight. Although
double-walled tanksareafairly new product inthe
United States and do not have a proven track
record, they appear to beareliable and ssmpleway
of achieving secondary containment and offer the
ease of installation of a single-wall tank. Double-
wall tanks have been very effective in Europe.

Vaults are of two types; encasement vaults or the
walk-in type. Encasement vaults are used
extensively in New Y ork City and in England and,
although they are expensive to install, they appear
to provide satisfactory secondary containment.
Walk-in vaults are used more for chemical storage
than petroleum storage. The vaults have concrete
walls and bottom dabs to which the tanks are
anchored. Encasement vaults have fill materia
surrounding the tank, while walk-in vaults permit
access to the vault through manholes to inspect or
recover any leaked or spilled product. They
provide satisfactory secondary containment when
coated or provided with an outside vapor barrier to
prevent vapor migration. Vaults which permit
access to the interior are often chosen because of
the advantages of being able to perform tank
maintenance and inspection, but vaults are
expensive and may crack or leak if not properly
designed and constructed. The PBS regulations (6
NYCRR Section 614.4(b)(2)) require chemical
resistant water stops at any joint and no drain
connections or entries to vaults except top entry
manholes.

Cut-off walls of clay or synthetic material, when
installed properly, are effective in preventing
migration of spilled or leaked products They are
used around tanksinstalled in groundwater to confine
product floating within the walled-off excavation
area. They maybe installed with a bottom or, if
geologic studies show that the groundwater table
does not recede below the tank bottom elevation,
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without a bottom. Their permeability rate to water
must be equal to or less than 1 x 10-6 cm/sec.
Experience in Suffolk County with cut-off wallsis
that they work effectively when thorough geologic
studies of groundwater fluctuations are made and the
secondary containment system is carefully
engineered andinstalled. Installationisaparticularly
difficulttask so, unlessan owner canfind aninstaller
with skill and experience in cut-off wall
congtruction, a doublewalled tank is a more
satisfactory solutionto therequirement for secondary
containment.

Clay soils at the site may act as a natural barrier to
migration of spilled or leaked product from the
excavation. When tanks are installed in clay soils,
the native clay will satisfy the Department's
secondary containment requirement. For these
installations, sand or pea backfill must be used to
provide structural support for the tank. Because this
backfill will fill with water, anchoring of thetank is
required to prevent floatation.

If clay liners are used, the clay must have a
permeability to water of lessthan 1 x 10-6 cm/sec. It
must be uniform so that there are no "windows"
where product can escape. Pace Report No. 79-2
(Sections 4.8 and 4.9) providesthe standard methods
that DEC will accept. The clay should be laid down
in two 3 to 6 inch lifts and compacted between
layers. A minimum of 6 inches in depth is
recommended.

Impervious underlayment must adso have a
permeability rate to water of less than 1 x 10-6
centimeters per second (6 NYCRR Section
614.4(b)(4)). Trough liners of clay or synthetic
material may be used effectively underneath tanks
where ground water is below the tank's bottom
elevationand the soilsarewell drained. Trough liners
create atable that will delay the movement of leaked
product to the groundwater table. It is also necessary
to conduct studies of groundwater fluctuations and
carefully design and install trough linersif they areto
perform their intended function. It is necessary to
monitor the system regularly, provide an impervious
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cover, and remove water from the trough when it
collects by pumping or by using a water draw-off
valve. Trough liners provide less security from
accidental groundwater releases than double-walled
tanks.

What liner materials are acceptable?

The problem that liner materials must overcome are
many. Characteristics of good liner materials are:

Chemical compatibility;
Longevity;

Durability;
Construction ease; and
Thickness.

Chemical compatibility with petroleum products and
additives is extremely important. Gasoline is
particularly aggressive. Aromatic compounds in
gasoline are good solvents and attack many liner
materials. Until recently, high density polyethylene
(HDPE) was the only synthetic material that could
stand up to gasoline and its additives. There are now
several liner materials that are gasolineresistant.

The chosen liner material has to be compatible with
the product that is going to be stored in the tanks.
While there may be other materials which are
compatible with certain petroleum products, the
material used for petroleum products should be
compatible with gasoline as the liner must be
dependableif an owner desiresto convert atank to the
storage of gasoline.

Longevity of the liner material must be comparable
with the life expectancy of the storage system.

Today's state-of-the-art tanks are designed to last
30 years or more, so liner materials must have a
similar life expectancy. A liner must be installed

by aqualified contractor who can place and seam
the liner in accordance with the manufacturer's
instructions and regulatory requirements (6 NY CRR
Section 614.4(b)(3)).

Synthetic liners should always be at least 30 mils
thick. That is the minimum acceptable thickness.
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The following liner materials are acceptable to the
Department of Environmental Conservation:

. Bentonite Clay

. Fueltane (urethane coated polyester fabrics
. Hytrel (Polyester coated fabric)

. High Dengity Polyethylene

. Herclor (ephichlorohydrin rubber)

. Enviromat

4. What are the costs for secondary containment?

The following estimates were taken from an EPA
survey of underground storage facility costs. As can
be seen, costs range from zero to as much as $10,800
depending on the particular site and type of secondary
containment desired. Cost by itself is not a good
indicator of the best choice of a secondary
containment system. As discussed earlier, some
methods of secondary containment, while lower in
costs, may be more difficult to maintain or may not
provide the most fail-safe protection of the

environment.

Cost per Tank?
Double-Walled Tank (sti-P3)® $ 3,160
Concrete Vault 10,800
Cut-off Wall¢ 7,130
Trough Liner® 2,350
Native Impermeable Soils 0

fTank sizeis 5,000 gallons.. Costs are from EPA cost
survey, Dave O'Brien, May 1986.

*These are the added cost of purchasing a doublewalled tank
over asingle-walled tank. There are no significant added costs
for installing a double-walled tank over asingle-walled tank.

‘Includes cost of installation. Costs are per tank but based
on athree tank installation.

Overfill Prevention Equipment

The Petroleum Bulk Storage Regulations, 6 NY CRR Section 613.3 describe
DEC'srequirementsfor overfill prevention during the handling and storage
of petroleum. EPA's Underground Storage Tank regulations that require
overfill prevention and spill control equipment are in 40 CFR 280.20(c).

1 Underground Tanks
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Overfilling of underground tanks and product transfer spills
occur incommercia andindustrial settingsif storagetanksare
filled without an automatic means to prevent overfilling.
Frequently, atank may become so full that thereis no room to
drain the delivery hose prior to disconnection, leading to a
product spill of up to 25 gallons. Evenif thereisenough room
in the tank, there may be spills from the delivery hose if a
driver bypasses standard operating procedures.

The most obvious way to eliminate the problem of overfill is
to train delivery personnel so that they never spill anything.
The Department encourages the idea of rigorous training to
minimize overfill incidents. However, even with a good
training program, accidents can and will occur.

Thebasic overfill and spill prevention strategy is: (a) prevent
overfills from occurring, and (b) control product so that no
disconnect spills occur.

The operator or carrier supervising any product transfer must
follow proper practicesfor preventing any transfer spillsand
accidental discharges. Prior to the transfer, the operator or
carrier must determine that the tank has available capacity to
receive the volume of petroleum to be transferred (e.g.,
sticking the tank). The operator or carrier must monitor every
aspect of the delivery and take immediate action to stop the
flow of petroleum when the working capacity of the tank is
reached or if thereisan equipment failure or other emergency.

Note the emphasis on operator or carrier responsibility. If the
operator is not on the premises or not in control of the
petroleum transfer, the carrier is responsible for transfer
activities. (6 NYCRR Section 613.3) Thisis particularly the
case of homeownerswho may not be present during adelivery
or determined incorrectly that a delivery was needed. The
carrier or operator of thetransfer activitiesisresponsible for
determining the tank can take the fuel.

Aboveground Tanks

To reduce the chances that a transfer will be attempted to a
tank that is full or lacks adequate receiving capacity, DEC's
petroleum bulk storage regulations (6 NYCRR Section
613.3(c)(3)) require that existing aboveground tanks he
.quipped with alevel gauge by December 27, 1990 :11 new
tanks must be built and installed with a>:. , . gauges. The
regulations statethat al aboveground petroleum tanks must be
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equipped with a gauge that accurately shows the level of
product in the tank. The gauge must be accessible to the
carrier, and must be installed so it can be read conveniently.
The design capacity, working capacity, and identification
number of the tank must be marked clearly on the tank and at
the gauge. A high level warning alarm, a high level liquid
pump cutoff controller, or equivalent device may be used in
lieu of the gauge required above.

To reduce the possibility of backflow following - product
transfer, the regulations :3 NY CRR Section 613.3(c)(4)) aso
require that existing aboveground tanks be equipped with a
check valve by December 27, 1990. All new tanks must have
these valves. The regulations require fill pipes leading to
pumpfilled petroleum tanksto have check valves or equivalent
devices which provide protection against backflow when the
piping arrangement is such that backflow from the receiving
tank is possible.

The regulations also require that the owner or operator must
keep all gauges, valves, and other equipment for spill
prevention in good working order.

Overfill Prevention Equipment

An overfill prevention device is a piece of equipment that
stops product flow, diverts the flow to another tank or in
some way aerts the delivery person of an impending
overfill and ultimately prevents any spill of product to the
environment.

Discussed below are four types of overfill prevention
equipment that provide warning or shutoff when a tank
reaches its working capacity:

Float Vent Valves. Thisisasimple device that operates on
the principa of buoyancy. Itisinstalled in the tank vent line
to protrude partially into the tank. Astheliquid level in the
tank rises, the ball floats up and seats itself in the vent line
at about 95% of tank capacity. Thisshutsoff thevapor return
to the tanker which dows the flow of product into the tank.
Thisallows adequatetimefor the operator to become aware
that the flow of product has been reduced and to close the
truck valve. Enough room remains in the tank to permit the
delivery hoseto bedrained into the tank without spillage. (6
NY CRR Section 614.14(g)(2)) requiresthat tankswith float
vent valves be gravity filled.)
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There are a number of drawbacks to float vent valves:

The float obstructs the vent line and may permit
the tank to become overpressurized.. If atank
with afloat vent valveis accidentally filled by
pump, pressure can increase and the tank can
rupture. This happened in Suffolk County
where a gravity-filled diesel tank was
switched to pump-filled kerosene. The tank
was overpressurized; it ruptured and released
8,000 gallons.

They must be installed with an extractable tee
(6 NYCRR Section 614.14(g)(2)) asthe valve
must be removed before the tank can be
tightness tested.

The operator must realize that the flow has
slowed, close the truck valve, and wait for the
hose to drain to avoid a spill.

They should be used only with submerged
pump systems, not suction pump systems. In
systems with suction pumps, product will
continue to rise in the dispensing line until
equilibrium is reached. This can lead to an
overfill at the pump or at thefill pipe, and
space may be inadequate to drain the delivery
hose.

They must close at or before the product level
in the tank reaches 95% of capacity. In certain
cases (Owens-Corning double-walled
fiberglass tanks), the float vent valve does not
extend far enough into the tank, and does not
close until the tank is 100% full. This may be
remedied easily by adding an extender pipeto
the float valve.

In summary, float vent valves are smple and reliable, but
have shortcomings as overfill prevention devices as they
rely heavily on driver recognition to prevent overfills and
are acceptable for use only in systems which have
submerged pumps and use gravity fill. If afloat vent valve
is used, a permanent label must be affixed to the fill port
warning against pump filling. DEC accepts but does not
recommend float vent valves.
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Venturi-Type Automatic Shutoff. This device works on the
same proven principle that the metal gasoline-dispensing
nozzlesuse. When liquid coversaventuri opening, thevalve
snaps shut stopping delivery at the top of the fill pipe.
Liquid remaining in the hose can then be drained into the
space left in the tank.

At present, this device can only be used when there is a
straight drop tube. An initial drop in the fill line of greater
than 32 inches is needed to account for the height of the
assembly, and another straight accessto thetank isrequired.
It can be used with gasoline, kerosene, and #2 fuel oil tanks.
The manufacturer isinvestigating the feasibility of applying
this device to remote fill lines.

This device, since it completely stops product flow, requires
very little, if any, operator awareness. It is also applicable to
al types of pumping systems. The system is strongly
recommended.

High-Level Alarms. High-level alarms come in a wide
variety of configurationswhich aressmpleand proven. They
can be as simple as a float switch and bell or light, part of
another system such as an inventory monitoring system, or
consist of an automatic shutoff system combined with
audible and visual alarms. Any of the devicesisacceptable
if thealarm islocated near the delivery point to if thealarm
IS located near the delivery point to alert the driver that a
high-level has been reached.

Dedicated Delivery Systems. There are dedicated delivery
systems that interconnect delivery trucks and unloading racks.
These systems measure the liquid level, initiate an alarm, and
delivery isshut off at thetruck. Very little operator awareness
isrequired. These systems are acceptabl e, but are expensive.

Transfer Spill Control Equipment

Associated with the overfill prevention equipment are
certain devices which can prevent the release of product to
the environment if a disconnect spill or overfill occurs.
They do not prevent overfills. Some of these are:

Containment Manholes. The manholes will catch overfills
and slop, and prevent it from percolating down into the soil.
Some have acartridge of imbiber beads at the bottom which
are supposed to permit water and prevent spilled material
from passing. DEC has received reports of the beads not
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working properly so users should be cautioned about this
possibility. DEC has also received accounts of these
receptacles accumulating water, which freeze during the
winter. Operators have combatted the problem by dumping
rock salt into the manhole, a practice which should be
discouraged asit corrodes the fill pipe and may eventually
affect the tank. The manholes are recommended by DEC as
they can prevent any spillage from entering the ground and
permit easy cleanup.

Dry-Disconnect Couplings. These are the best couplings
available for preventing product spill while disconnecting
hoses. The couplings are equipped with a spring-loaded
valve that is normally closed until the coupling is attached
and thevalveisopened manually. "Dry breaks," asthey are
called, are heavy and bulky, but prevent disconnect spills.
They are recommended for use in al product transfer
operations..

Color-Coding

Color coding of fill ports can reduce both the potential for
an overfill, and the financial loss associated with any
product mixing resulting from improper product transfer.
For example, a spill occurred in New York City when a
carrier stuck an unleaded storagetank, found it to be empty,
and then proceeded tofill aleaded gasolinetank whichwas
already near itsfull capacity. The result was an overfill of
over 200 gallons.

6 NY CRR Section 613.3(b) describesthe requirementsfor
color coding. By December 27, 1990, the owner or
operator of tanks must permanently mark all fill ports to
identify the product inside thetank. These markingsmust be
consistent with the color and symbol code of the American
Petroleum Institute (see Exhibit 3.2-16). The marking may
be as simple as spray-painting the appropriate symbol and
color on the fill port or may include a more recommended
method such as permanently affixing (by welding or
embedding in concrete) a printed symbol and product name
plate at the fill port.

Another requirement for spill prevention is that all
monitoring wells must be permanently marked and
identified as a "monitoring well." (6 NYCRR Section
614.5(d)(2)) Compliance reduces the chance of a
monitoring well being confused with afill pipe and being
filled accidentally with product.
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Exhibit 3.2-16

APl EQUIPMENT MARKING COLOR-SYMBOL SYSTEM

GASOLINE
Leaded Unieaded
White
Red Higher
Gasoline Red
White
Blu Middle
Gasoline Blue
Black
White Low?r
Gasoline White
Orange ) Vapor Recovery
(EXAMPLE)

WITH EXTENDER

Biue
l%} White
Unleaded extender ring

same color as cross
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DISTILLATES

Diesel

Purple

Yellow

#1 Fuel Oil

#2 Fuel Oil

Kerosene

Yellow

White
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Permanent Closure of Petroleum Storage Tanks

As a consequence of the regulations governing tanks for bulk storage of petroleum, there
have been numerous questions concerning closureand removal of tanks. These procedures
should be followed to comply with federal and state regul ations regarding the permanent
closure, removal, and disposal of petroleum tanks and any waste products removed from
them. The procedures are specific to underground gasoline storage tanks, but oil storage
tanks should be treated the same way except as noted.

1.

N

|

Notification Requirement

The owner of a petroleum tank or facility who intends to take it out-of-service
permanently must notify the Department within thirty (30) days prior to permanent
closure and comply with the requirements of 6 NY CRR 613.9(b).

Safety

Flammable VaporsTanks that contain gasoline residues are explosive. Petroleum
vapors are heavier than air and will "hang" in the tank. Therefore, all sources of
ignition must be controlled, and the tank's interior volume must be made inert.

Tank Entry Tank entry to remove residual sludge of heavy fuel oilsand closure of
tanks are very dangerous procedures. Tanks should only be entered if: (1)
personnel are properly trained and equipped, (2) thereis positive ventilation, and
(3) standby personnel are present outside the tank.

Static Charges Tanks and nozzles used to introduce inert gas should be
grounded. Inert gas should be dowly introduced into tanks to avoid build up
of static charge and ignition of flammable vapors.

Tank Vent After atank isremoved from the excavation and plugged, providea1/8
inch hole into the tank to permit equalization of pressure between the interior and
exterior of the tank caused by temperature changes.

Preparations for Removal of Underground Tanks

Remove Product Remove all product to its lowest draw-off point.

Drain and- Flush Pining Drain and flush piping into the tank (one or two gallons
of water should be enough)

Pump Out Liguid Pump out all liquid, including any remaining product
layer, that remains below the draw-off point using a vacuum or hand
pump. This liquid ("tank bottom") consists of water, sediments, and a
floating layer of product. It is usually about six inchesin depth and will
contain about 150 gallonsin atypical 4000 gallon tank. In its research,
EPA found the median volume of residuals found in gasoline and diesel
USTs before cleaning was dightly below 100 gallons. EPA aso found
some USTs contained several thousand gallons, consisting either of
abandoned fuel and/or water which leaked into the UST. EPA has found
that 70-100% of gasoline and diesel residuals consist of product of
unknown purity. The remaining 0-30% consists primarily of water with
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numerous dissolved constituents, product related residuals such as gum,
sediments, and tar, and a small, but important, mass of microorganisms.
The petroleum product can bereclaimed later through physical separation.

If these wastes are removed from the site, they must be transported by aPart 364
permitted waste hauler to afacility which is permitted by the Department or is
exempt from permitting. All applicable parts of Parts 360 and 364 should be
followed. A small quantity wastetransporter exemption may be applicableunder
the following condition: any person who transports|ess than 500 pounds of non-
hazardous industrial/commercia waste in any single shipment is exempt from
Part 364.

Expose the Tank Dig to the top and then expose the upper half of the tank.

Disconnect Piping Remove the fill tube and disconnect the fill, gauge, product
and vent lines.

Plug Openings Cap or plug the ends of lines which are not going to be used any
longer. Temporarily plug al tank openings.

Excavation Options There are several alternative approaches at this point:

. Complete the excavation, removethetank and placeit in asecurelocation
on site with blocks to prevent movement; or

. An dternative which may be safer would be: complete the excavation,
remove and cap the tank, plug al corrosion holes, but leaving a 1/8 inch
hole for pressure relieve, and haul the tank to a secure areawhere it can
be safely purged. This alter native should be used only when a check
with an explosion meter indicates that the atmospherein thetank is
either rich (above the upper explosive limit) or below the LEL (lower
explosive limit). The tank should also be clearly marked, "NOT GAS
FREE". Note: U.S. Department of Transportation regulations require
that tanks which have not been purged but are being transported,
must be properly placarded on the ends and sides with a "' Flammable
"placard with the appropriate UN Number (1203 or 1993) attached.
(49 CFR Section 172.500 et seq.), and an empty product tank which
has not been properly cleaned is considered a regulated waste.
Therefore, a part 364 permit is required for transportation; or

. Leave the tank in lace and purge it prior to removal from the excavation,
if desire. If thisoption is selected, the vent line must remain connected
and open until the purging procedure is complete.

Removal of Flammable Vapors

Purge the Tank of Flammable VaporsDuring any purging operations, al ignition
sources must be controlled.

Purging M ethods Use one of the following methodsto render thetank safe. In dll
methods, the tank atmosphere should be checked to make sure that the tank
atmosphere isinert and that flammable vapors have been satisfactorily purged
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from the tank. If the tank atmosphere was purged prior to remova from the
excavation, one must also carefully check the excavation for flammable vapors
to insure that they have been satisfactorily removed.

. Add 1.5 pounds of crushed dry ice per 100 gallons of tank capacity. The
dry ice should be distributed evenly over the greatest possible area of the
tanksinterior. Asthedry ice vaporizes, flammable vaporswill beforced
out of the tank; therefore, observe all safety precautions regarding
flammable vapors; or

. Introduce CO, directly into the tank (viathe fill ling) using aminimum
of one 75 pound cylinder of CO, gas per 2000 gallons of tank capacity.
In addition to observing other safety precautions concerning the
flammabl e vapors displaced from the tank, ground the nozzle or hose
and prevent the build-up of static charge by slowly introducing the CO»
or

. Introduce nitrogen gas to inert the tank. Use an amount of nitrogen
gas equal to or greater than the volume of the tank to displace vapors
in the tank. Take safety precautions concerning the flammable vapors
displaced from the tank. Bonding or grounding of the nozzle is
recommended and owly introduce the nitrogen into the tank to
prevent the build up of static charge.

. Positive ventilation using an air eductor is another method of purging
flammable vapors from atank. Thisis avery dangerous procedure and
is no recommended for on-site purging of flammable vapors especially
in high density urban aress.

Test the Tank AtmosphereTest the tank atmosphereto ensurethat thetank issafe.
If thetank is not safe, the purging or inerting process must continue until the tests
indicateit is safe.

If either CO2 or nitrogen were used to inert the tank, the tank should be tested
with an oxygen meter. The oxygen meter will give a meter reading of percent
oxygen per volume. The meter should read 6-7% for a safe condition.

If an air eductor was used to purge the tank, the tank interior should be tested
with a CGI or an explosion meter. The explosion meter will give a reading of
percent lower explosive limit (LEL). The reading should be 10-20% LEL for a
safe condition.

Moving Excavated Tanks Which Have Been Purged

Either move the tank to atank storage yard for cleaning or clean thetank on site
(See 7. below). If the tank is going to moved to another site prior to cleaning, it
must be moved by awaste transporter licensed under 6 NY CRR Part 364.

Plug Holes Before moving the tank, plug or cap all holes. Use screwed (boiler)
plugs to plug any corrosion leak holes. One plug should havea1/8inch vent hole
to prevent development of excessive pressure differences between the interior
and exterior of the tank caused by extreme temperature changes.
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Secure the Tank The tank should be secured to a truck for transportation to a
disposal or temporary storage sitewith the vent hol e at the uppermost point of the
tank.

Storage of Tanks

Tanks should be stored only long enough to clean them and cut them up or
otherwise processthem for final disposition. It isrecommended that tanks not be
stored for a period greater than ninety days prior to final disposition.

Cleaning and Disposal of Tanks

When properly emptied (Empty isdefinedin 6 NY CRR Section 371.1(f)(2)(i)),
and cleaned, petroleum tanks are not a hazardous waste, and, therefore, may be
disposed of at alandfill permitted under Part 360 or at a scrap yard.

Tank Cleaning To make the tank acceptable for disposal at a scrap yard or
sanitary landfill, or if the tank is going to be used for some other purpose (such
as a holding tank) the tank interior should be cleaned by a high-pressure spray
rinse. (Water collected from this operation should be disposed of in the same
manner as tank bottoms.) This method is acceptable for al storage tanks except
large #5 or #6 fuel oil storage tanks. Thetar and sludge remaining in these tanks
must be removed by manual cleaning methods. (Any residues or solid wastes
should be collected and disposed of in accordance with solid and/or hazardous
waste regulations.)

Protective clothing, auxiliary air and masksarerequired to enter the tank for
cleaning. If leaded fuel wasstored, particular attention should begivento API
publication 2015a.

Discarding Tanks A tank which is being discarded should then be cut into
several piecesto make it acceptable for disposal at asanitary landfill or scrap
yard.

Tank Abandonment in Place

Thefollowing isasafe method for abandoning underground tanksin place. This
may beless costly than removal, but not necessarily when proper proceduresfor
abandoning tanks are carefully followed. We strongly encour age tank removal
over abandonment in place.

Prohibitions Severa conditions may prohibit abandoning underground tanksin
place:

. Loca regulations specify tank removal.

. Y ou suspect that the tank has leaked as a result of documented
evidence such as inventory records and/or tank test results.

. Product or product contaminated soil is discovered during the closure
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process. The tank may have to be removed to investigate the site and
cleanup contaminated soil.

If the tank is going to be abandoned in place, then the following steps must be
taken:

Initial Steps Follow the applicable parts of headings above:

. 1 - Notification Requirement

. 2 - Safety

. 3 - Preparations for Removal of Underground Tanks.

. Remove the fill drop tube. Disconnect the fill, gauge, and product

lines. Cap or plug the open ends of lines which are not going to be
used further. Thevent line should remain connected until thetank isfilled.

. Purge the tank as described in 4 - Removal of Flammable Vapors.

. As soon as the petroleum vapors are satisfactorily purged from the tank,
cut one or more large holesin the tank top. This can be accomplished by
drilling a hole into the tank and then using a backhoe to tear a larger
"three-point” hole.

Clean the Tank Clean the interior with ahigh pressure rinse using aslittle water
as possible to remove loose scale, corrosion and residual product. In fuel oil
storage tanks where large amounts of tar and dudge have accumulated, it may be
necessary to enter the tank and manualy remove these wastes. All safety
precautions noted earlier should be taken: protectiveclothing .auxiliaryair and
masks are required to enter the tank for cleaning. If leaded fuel was stored,
particular attention should be given to API publication 2015a. The wastes
should be recovered and drummed for proper disposal.

Inspect the Interior Visual inspection of the interior of the tank should be made
to determineif thereareany holes. If any holesare discovered, then asoil sample
should be taken from under the tank near the hole to examine for the presence or
absence of petroleum. If petroleum is present, a spill report must be made to the
Department within two hours. In addition, one or more groundwater
monitoring/recovery wells or removal of the tank may be required as part of the
remedia action to clean up the Site, if there is petroleum present.

Introduce Inert Material I ntroduceasuitabl e, solid, inert material throughthehole
in the top of the tank until it isfull. Sand or a concrete durry is acceptable.

Disconnect Line Disconnect and remove the vent line.

Records The owner of the tank should keep a permanent record of the tank
location, the date of abandonment, and the method of conditioning the tank for
abandonment.

Classification of Wastes From a Tank Closure
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Wastes associated with permanent closure of petroleum storage tanks are
industrial/commercial wastes and possibly hazardous wastes. Solid Wastes
associated with tank removal consist of thetank itself (and any associated piping
which was removed), unusable product, dudge and sediments, and any
contaminated soil removed from the excavation. The liquid waste is the tank
bottoms and wash water associated with emptying and cleaning .the tank. The
classificationof thewastesaseither hazardousor non-hazardous shoul d be based
on the following:

Empty Product Tank The tank is considered a regulated, non-hazardous,
industrial-commercial waste if it has been emptied using practices commonly
employed to remove product from that type of storage tank.

Tank Bottoms and Rinse Water Virgin #2, #4, #6, or lubricating oil, gasoline,
kerosene, jet fuel, and diesel fuel tank bottoms are not considered to be a
hazardous waste.

Contaminated Soils (Also see Part 1, Section 6 Corrective Action - Sail
Remediation) Soils contaminated with virgin fuel oils, diesel fuel, and
lubricating oils are considered a non-hazardous, industrial solid waste.

Soils contaminated with gasoline, kerosene, and jet fuel should be assumed to
be hazardous if they are ignitable and may exceed the standard for lead if they
were contaminated with leaded fuels. These soils must be treated or disposed
of in accordance with Department policy.

Recovered or Reclaimed Product Any product recovered directly from thetank
or any usable product reclaimed from the tank bottom, if intended for
commercia use, is considered a product and is not regulated as a waste.

Transportation Permit Requirements

The wastes resulting from permanent closure and/or removal of a petroleum
storage facility must be transported in accordance with state and federal
regulations. The following criteria should be considered:

Empty Tank There is adistinction between tanks that have only been emptied
and those which have been emptied and cleaned. An empty tank is aregulated
industrial commercial waste under 6 NY CRR Part 364. Therefore, a Part 364
permit is required for transportation. An empty tank that has been properly
cleaned would be considered scrap metal and would, therefore, be exempt from
the requirements of Part 364 (6 NY CRR Section 364.1(e)(2)(vi)).

Tank Bottoms and Rinse Waters These wastes must be transported by a Part
364 waste hauler to afacility which is permitted by the Department or which
is exempt from permitting. All applicable requirements of Parts 360 and 364
should be followed. A small quantity waste transporter, any person who
transports lessthan 500 pounds of non-hazardousindustrial/commercial waste
in any single shipment, is exempt from Part 364.
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Contaminated Soil Petroleum contaminated soils and debris must be
transported as follows:

. Soils contaminated with virgin #2, #4, #6 oils, diesdl fuel and
lubricating oil are considered a non-hazardous industrial solid waste
which must be transported by a person licensed under Part 364.

. Soils contaminated with gasoline, kerosene, or jet fuel must be
transported by a person licensed under Part 364. If the soil qualifies
as a hazardous waste (e.g., failing an ignitability test or having alead
content greater than 5 ppm), the shipment must be accompanied by
a hazardous waste manifest.

Recovered or Reclaimed Petroleum Product Thisis considered to be product.
Therefore, alicensed waste hauler is not required. However, any applicable
DOT requirements must be complied with while transporting the material.

Waste Disposal Options

Empty Tank Final disposition of any tank that is not going to be reused shall be
at ascrap yard or at a Part 360 permitted sanitary landfill.

Tank Bottoms and Rinse Waters These may be treated or separated to remove
hydrocarbons and to concentrate the solidsto at |east 20 percent. Concentrated
solids must be tested for EP-toxicity to determineif they are hazardous. Note:
EPA published aToxicity Characteristic ruleon March 5, 1990 that appliesto
all hazardous wastes. The regulations take effect within one year for small
quantity generators and within 6 months for generators that produce 2,200
pounds or more in any one month, and it uses a Toxicity Characteristic
Leaching Procedure (TCLP) which is a modified form of the old Extraction
Procedure (EP).

If hazardous, the solids must be placed in drumsand transported to apermitted
hazardouswastedisposal facility. If non-hazardous, the solids can be disposed
of at a sanitary landfill designated by the Regional Solid Waste Engineer as
being capable of accepting the wastes. Disposal of tank bottoms at sanitary
landfills as bulk liquids should not be allowed under any circumstances as
landfills are designed to handle only solid wastes.

Tank bottoms and any wash water or waste water contaminated with product
can be treated at a facility which can treat tank bottoms and which has been
issued a SPDES permit that specifies the discharge of treated tank bottom
waste waters. Product can be separated and recovered for use as a fuel or
lubricant and the remaining water should be subjected to additional treatment
prior to discharge. The SPDES permit should contain limits on BTX, heavy
metals (lead), and any other limits determined by the Bureau of Wastewater
Facilities Design.

Water can aso be discharged from an oil-water separator to a Public Owned
Treatment Works (POTW) only under the following conditions:

. Prior approval has been obtained from the plant operator and DEC.
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. The POTW has a vaid SPDES permit in effect which contains
limitations for BTX and heavy metals (lead).

. The discharged water ismixed with domestic sewageprior toitsarrival
at the POTW (therefore, the POTW is not a TSDF and does not need to
comply with any RCRA regulations).

. The POTW has sufficient capacity to accept the contaminated water
without impairing the treatment processand will not result in aviolation
of permit effluent limits.

. The POTW has implemented alocal pretreatment program or has the
authority under local laws to regulate the quantities accepted. A
permit or contract with the POTW would be required and sampling
may be required prior to the discharge to the POTW.

. The contaminated water should not contain gasoline or petroleumin
amounts that create afire or explosion hazard in the POTW. The
pollutants must not be prohibited by national pretreatment standards
40 CFR Part 403.5.

Contaminated Soil Petroleum contaminated soils shall betreated or disposed of

inaccordancewith Department policy (SeePart 1, Section 6 Corrective Action -
Soil Remediation). If off site disposal is required, the following guidelines
should be followed:

. Soils contaminated with virgin #2, #4, or #6 fuel oils are considered a
non-hazardous industrial solid waste which may be disposed of ina
sanitary landfill designated by the Regional Solid Waste Engineer as
capable of accepting such wastes.

. Gasoline, kerosene, jet fuel, diesel fuel contaminated soils may be
hazardous wastes due to the characteristic of ignitability or toxicity.
These soils must be disposed of in amanner consistent with the
Department policy for disposal of oil spill debris. The existing policy
requires that hazardous contaminated soil should be disposed of at a
permitted, secure land burial facility or at a permitted incineration
facility.

Some contaminated soils can be spread to permit the contamination to
volatilize. If the soil is no longer hazardous then it could be disposed
of a asanitary landfill. This may not apply to soils contaminated with
leaded gasoline which would should also be tested for lead.

Note: The department isin the process of reviewing other aternatives
for treating contaminated soils.
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NOTES

5. Cylinders

Hazardous materials are often stored and transported in cylinders of various capacitiesranging
from afew pounds up to 1-ton. According to the DOT Specification the term "cylinder" means
a "pressure vessel designed for pressures higher than 40 psia ... and having a circular cross
section. It does not include a portable tank , multiunit tank car tank, cargo tank, or tank car."
Cylinders are fabricated in accordance with regulations and specifications of the U.S.
Department of Transportation (DOT) in the United States and the Canadian Transport
Commission (CTC) in Canada. Prior to April 1, 1967, cylindersin the U.S. were fabricated in
accordance with regulations and specifications of the I nterstate Commerce Commission (1CC).
BSPR personnel may often see cylinders with ICC markings that are still in service.

Regulations cover the service pressure for which acylinder must be designed, safety devices
(i.e., fusible plugs, pressure relief valves), the type of gas or group of gasesthat it can hold,
and requirementsfor in-servicetesting and requalification. Specifications cover such criteria
as metal composition, wall thickness, nature of openings, heat treatments, proof testing, and
markings. DOT and CTC regulations, in themselves, apply only to cylindersin transportation;
however, many stateand local codes extend applicable components of theseregulationsto use
and storage at facilities and consumer sites.[4]

Despite being built to specifications and tested at regular intervals, cylinders can leak or fail
due to stresses caused by impact, heat, corrosion, abuse, or other means. Cylinders can
develop leaks at welded seams and at the valve; however, the greatest leak potential iswith
the valve which can occur at the valve threads, valve stem, valve outlet, or safety device.
Repairs should not be attempted in the field because of the dangers involved.

Lesks at the valve outlet can sometimes be remedied by tightly closing the valve or by
tighteningthescrew plugs, if present.[5] Any remedial actionsthat are attempted are dangerous
and should only be performed by trained personnel using appropriate personal protective
equipment and tools. Repair of leaking cylinders should not be attempted in the field. A
cylinder that has leaked must not be used until it has been properly repaired and requalified.

Because its contents are under high pressure, any leaking cylinder is hazardous, regardless of
the nature of its contents. In addition, each type of contained product presentsits own unique
hazards. L eaking flammable gases present fire and explosion hazards, and oxidizers

can intensify fires that are already burning or cause fires to occur due to reactions with
hypergolic materials. Poisonous or toxic materials leaking from a cylinder present extreme
health hazards. Corrosive materials, in addition to creating health hazards, may cause the
leak in the cylinder or cylinder valve to increase in size due to corrosion or reaction with
atmospheric water vapor. Cryogenic materials will be extremely hazardous to human tissue
due to their low temperature. Also keep in mind that certain pressurized materials may
present multiple hazards such as flammability/toxicity or corrosivity/toxicity. In addition,
any gas, whether toxic or not, will displace oxygen in a confined area, thus, creating a
respiratory hazard regardless of any additional toxicity hazard.

Appendix V contains avariety of useful information regarding cylinders. The attachment isa
DOT publication entitled "DOT Specification Cylinders Shipping Containers,” which covers
general qualifications, cylinder markings, pressure relief devices, and safety guidelines.
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For additional information on cylinders and compressed gases, refer to the following

publications:

Handbook of Compressed Gases, 2nd Edition, Compressed Gas Association,
Inc., Arlington, Virginia, 1981.

(P-1) "Safe Handling of Compressed Gasesin Containers,” CGA, Inc., 1984.
(S B-2) "Oxygen-Deficient Atmospheres,” CGA, Inc., 1983.

(SB-10) "Correct Labeling and Proper Fittings on Cylinders/Containers,”
Compressed Gas Association, Inc.

(C-7) "Guide to the Preparation of Precautionary Labeling and Marking of
Compressed Gas Containers,” CGA, Inc., 1983.

Haz Mat Response Team Leak and Spill Guide, Fire Protection Publications,
Oklahoma State University, 1984, PartsV and V1.
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Attachment 3.2-1

Rail Tank Cars
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Attachment 3.2-1

Rail Tank Cars
(continued)
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Attachment 3.2-1

Rail Tank Cars

(continued)
§5 TON CAPACITY - INSULATED
0OT - 105A500W
FOR CHLORINE SERVICE
SAFETY VALVE u
_4 -1 ANGLE VALVES )

. e A
4" CORK INSULATION — -t @

15716 TANK - i
N 1221516
" rolr OF GRATING 149

yel Y-

a8

CENTER LINE

OF ANGLE VALVE 5 : ©
18"

i P
2100 N
e e e ———— — ye — ; o 5
- 278" TRUCK CENTERS . i 8 - £N
~ 38°7'" OVER STRIXERS - o e
- 41" 3" COUPLED LENGTH - S

CAPACITY & WEIGHTS

NOMINAL CAPACITY w 126% FILLING DENSITY - 55 TONS
ESTIMATED LIGHT WEIGHT - 74.600 LBS
RAIL LOAD LIMIT (70 TON TRUCKS) - (5" B'* WHEEL BASE} 22040 LBS.
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Attachment 3.2-1

Rail Tank Cars
(continued)

20,000 GALLON CAPACITY - NON INSULATED
DOT - 111A100WS
FOR HYDROCHLORIC ACID SERVICE

(POST 1982)
100# SAFETY VENT & 2»" DISCHARGE CONNECTION
AIR CONNECTION
QUICK OPENING FiLL HOLE - .-...!I‘
7/16" TANK $110%"” ‘ Ay
/16" RUBBER INSIDE DIA. [ ,2. 5%~ 14
LINING —f~ LIl Top OF GRATING
I- ’
ORIP LEDGE |-| l
1 _ _ I l=| P;- “
o'- F‘-l-—' — — t— ——— v-l-"’ -l!w.l
. SKID & DEEP SUMP— (L]
2 wv. ‘ - ' 7 ’ U
———
e S ——————
35"5%" TRUCK CENTERS _ _.
48°-4%” OVER STRIKERS — —— - -

49° 0%~ COUPLED LENGTH —— - oo 2

CAPACITY & WEIGHTS

NOMINAL CAPACITY @ 2% OUTAGE - 20,000 GALS.
ESTIMATED LIGHT WEIGHT 58,600 LBS.
RAIL LOAD LIMIT {100 TON TRUCKS) - 263,000 L8S.

COMMODITY MAXIMUM DENSITY
TRAUCK CAPY. | WHEEL BASE | NON-COILED COMM. WT./GAL.

100 TON §°-10" 10.190¢
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Attachment 3.2-1

Rail Tank Cars
(continued)

16" TANK

13,600 GALLON CAPACITY - NON INSULATED
DOT - 111A100W2
FOR SULFURIC ACID SERVICE
(POST 1962)

QUICK OPENING 12" DISCHARGE CONNECTION
FILL HOLE AIR CONNECTION
SAFETY VALVE OR VENT T T

%" T T
INSIDE DIA.

15 7216"
TOP OF GRATING [l _]!

28°8” TRUCK CENTERS —— -
397 OVER STRIKERS — --

42°-2%" COUPLED LENGTH —— - OVER GRABS

CAPACITY & WEIGHTS

NOMINAL CAPACITY @ 2% OUTAGE - 13,600 GALS.
ESTIMATED LT. WT. (NON COILED) - 55,200 LBS.
RAIL LOAD LIMIT (100 TON TRUCKS) - 263,000 LBS.

COMMODITY MAXMAUM DENSITY
TRUCK CAPY. | WHEEL BASE | NON - COILED COMM. WT./GAL ..

100 TON 510" 15.24
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Attachment 3.2-1

Rail Tank Cars
(continued)

24,750 GALLON CAPACITY - INSULATED
DOT - 106J300W
FOR VINYL CHLORIDE SERVICE

GAUGING DEVICE, SAFETY VALVE' X~ THERMOMETER WELL.
4 GLASSWOOL INSULATION  3- 2" ANGLE VALVES & %" TEST TUBE ANGLE VALVE
COMPRESSED TO 3 AND . )
%" THERMAL PROTECTION . N
%~ JACKET HEAD
os” Y
T‘:,"‘ ‘ff."s INSIDE DIA. 139"
TANK CENTER LINE TOP OF GRATING
OF ANGLE VALVE
130" -
—
il Il m 1l I 1
-G ] | - | > =
104" e A — N i

. 37°-1%"” TRUCK CENTERS ————-- -
- 4!‘0)}‘ OVER STRIKERS -~—— - — - - - - 10" 8% —-
50°-8” COUPLED LENGTH -— -—- - o OVER GRABS

CAPACITY & WEIGHTS

NOMINAL CAPACITY @ 87% MAX. FILLING DENSITY - 24,750 GALS.

ESTIMATED LIGHT WEIGHT - 81,300 LBS.
RAIL LOAD LIMIT {100 TON TRUCKS) - (5'-10” WHEEL BASE) - 263.000 LBS.
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Cargo Trucks and Tankers
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Cargo Trucks and Tankers

(continued)
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Attachment 3.2-2

Cargo Trucks and Tankers

(continued)
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Attachment 3.2-2

Cargo Trucks and Tankers
(continued)

MC 310, MC 311, MC 312  CORROSIVE MATERIALS

EXAMPLE - CHEMICALS, ACIDS

RUPTURE 0DISC

OUTLET SHUTOFF MANHOLE ASSY.

EXTERNAL RING STIFFENER
VALVE

OVERTURN PROTECTION TEST
DATE

PLACARD ::!' \
SHUTOFF VALVE N
REMOTE CONTROL® CERTIFICATION PLATE

REAR END PROTECTION \
BOTTOM WASHOUT CHAMBER®

* MC312 CARGO TANKS MANUFACTURED AFTER JANUARY 1,1974 MUST
BE EQUIPED WITH INTERNAL SHUTOFF VALVE IF BOTTOM UNLOADED.

MC 330, MC 331 COMPRESSED GAS

. EXAMPLE .

FLAMMABLE - PROPANE, BUTANE, LP GAS
NON-FLAMMABLE : ANHYDROUS AMMONIA

SHUTOFF vaLve
AEMOTE CONTROL
TESTY

PLAC HEMISPHERICAL HEAD
SHUTOFF vaLve m7 venT VENT OATE

REMOTE CONTROL
SOLTEO ‘.: .n.
MANHOLE FILL P )t .. VAPOR mipg
(L }

- 7
T a ROTARY GAGE -n ‘
. 1" ’
no o TYPE OF STEEL
uouio 0 I ~ E
1

PROPANE T
L

or
ouTLETS R e — il FI ; e

— e

y
pinieinly 5>~ oata \

O PLATE L sPEC

PLAT

EXCESS FLOW VALVES® LATE

commodity name L iwreanac swutors vaive

*MC 331 CARGO TANKS MANUFACTURED AFTER MARCH 31,1974 MUST
HAVE INTERNAL SHUTOFF VALVES AT LIQUID AND VAPOR DISCHARGE
OPENINGS., MC 330 CARGO TANKS MUST BE RETROFITTED WITH
INTERNAL SHUTOFF VALVES AT LIQUID DISCHARGE OPENINGS BY
MARCH 31, 1980

Source: Department of Transportation, Transportation Safety Institute.
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Attachment 3.2-2

Cargo Trucks and Tankers
(continued)

ap:

FURNITURE VAN

MAY BE HAULING ANY PRODUCT FOUND IN THE HOME, OFFICE OR WAREHOUSE,
THAT MAY OR MAY NOT BE HAZARDOUS MATERIAL.

lol_:

SEMI! AND STRAIGHT TRUCK VAN

BOTH OF THESE VEHICLES SHOULD 8E APPROACHED WITH EXTREME CAUTION AS THEY
MAY CONTAIN MOST ANY TYPE OF HAZARDOUS MATERIAL.

Source:

b

——=

S

Department of Transportation. Transportation
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Attachment 3.2-3

Types of Barges and Sea-Going Tankers

Supertanker.
0400
0300 Deck Symbols
0200
0100
Main Deck [ | Mair Deck /100
_. . Second Deck | ! Second Deck / 200
___Third Der ; Third Deck _/ 3
Platicrin ; 1 Platiorm _| 400
oo.weuonn |
Lf_latt_o_rfp__: Macmanoelryersaona?:es | Platform _] 500
Mmool " = . 7 : Hoid / 800
) 7 900
Rudder Dcubte Bottoms

- The system of naming and numbering decks of a ship.
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Attachment 3.2-3

Types of Barges and Sea-Going Tankers

(continued)
Forword Peak Tenk Cargo Tonksj Pump Room MSD
/ ) Living vV
— Space . ﬂ
/ v A [Engine
#) #2 #3 Room
; [ (3 4 y *

| y A—
Fuel - Bilge After Peak Tank

. - Cargo tank layout.

641’ HULL SIZE

I VU P N B

7' 224,000 Borrels
1250’
L. : 1,800,000 Barrels
yLLe -

3,700,000 Barrels

- Tank vessel comparison.

- Typical Tank Barge.
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Attachment 3.2-3

Types of Barges and Sea-Going Tankers
(continued)

Tank Ship Holds.

SOE suwER
Jlvsoslm «r wo. 30 (w020 |01+
eveine
m.2¢c | moic
Pen vm.5¢ | m ec |w. 3¢
mss| m ¢s | mss |mz2s | ms
AFTERPEAX

PUMPROOM TANK ARRANGEMENT

ol o- k Dy v {1 B

MAIN DECX

Figure 2-4. - Tank Ship Design.
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Types of Barges and Sea-Going Tankers

r—-r—~—1

(continued)
] T
I |
e _———-—."- _______ .'. ——————
TYPE 1 BARGE -

Must retain positive
buoyancy & stability after
being holed in way of transverse
waterctight bulkhead

——t— ———d e

being holed anywnere EXCEPT
in way of a transverse
watertight bulkhead

TYPE U BARGE -
Must retain positive
buoyancy & stability after

Buoyancy and stability criteria for tvpes I and II barges.
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Attachment 3.2-3

Types of Barges and Sea-Going Tankers
(continued)

L _———____—_—) TYPES I, & II
REQUIRED CLEARANCE BETWEEN CARGO
/TMKS AND HEADLOG OF BARGE minimum
TYP

=~ TYPES 1, IT.
T, 11, & 111 TYPES I, II, & IIT 25 Feet ... PLOVSHA;U-:I mﬂ:anirm
18" COAMING AT STERN minimum 36" COAMING AT BOW minmun7 / ON FORWARD RAKE

inimum
I TYPES I, IT, & IIT 24" COAMING AT MIDSHIPS minimum ? i
A

HIGH SPEED BOWMODERATE SPEED BowSLOW SPEED OR
PORM FORM SHUTTLE SERVICE

BOW FORM
REQUIRED CLEARANCE BETWEEN INDEPENDENT
CARGO TANKS AND SIDE SHELL OF BARGE \

/

'ré II TYFE IIT
s R
minimum minimum minim
0 1 o 1

'VPICAL MIDSHIP SECTION OF TYPE I OR IITYPICAL MIDSHIP SECTION OF TYPE I 7R 1T TYPICAL MIDSHIP SECTION OF TYPE IIT
"FOR HIGH DENSITY CARGO BARGE 'FOR LOW DENSITY CARGO BARGE BARGF

Typical arrangements of types I, II, and IIl barges carrying dangerous
cargoes.
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