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CHAPTER 1

INTRODUCTION

1.1. PURPOSE

This manual guides Navy areas in developing and implementing their Spill
Prevention, Control, and Countermeasure Plan (SPCC Plan) for oil and hazardous
substances (HS). This document is required by the Environmental Protection Agency
(EPA) Part 40 of the Code of Federal Regulation, Section 112 (40 CFR 112), the Oil
Pollution Prevention regulation, and OPNAVINST 5090.1B, for oil areas meeting the
criteria in 40 CFR 112. Spill control measures are required for hazardous waste (HW)
storage areas regulated by either 40 CFR 264 or 40 CFR 265. Additionally, some spill
control measures are required for underground storage tanks (USTs) regulated by 40
CFR 280. HS storage areas, not specifically regulated by the above referenced
regulations, do not have regulated spill control requirements; however, it is considered
best engineering practice to have spill control measures at all HS storage areas.
Therefore, it is recommended that all HS storage areas be included in Navy SPCC
plans. For overseas locations please refer to OEBGD/FGS criteria for spill prevention
guidance.

* The SPCC requirements are intended to minimize an area's potential for an oil or
HS spill, to prevent any oil or HS spill from leaving the confines of the area, and to
ensure that the cause of any spill is corrected. These goals are accomplished by
requiring compliance to specific design standards for oil and HS storage, standard
operating procedures, inspections, testing, construction of containment structures,
personnel training, and placement of equipment at the area.

This manual guides the user through the planning process, from assessing areas,
to collecting and organizing the information that goes into the plan, to preparing and
implementing the plan. This manual also helps the user determine to which areas the
various regulations apply, identify physical and procedural deficiencies, and propose
corrective actions.

A SPCC Plan for oil and HS template document has been prepared to complement
this manual. The template document has the basic format and information required for
a SPCC plan. The user completes the document by surveying the area and inputting

-the required information and descriptions into the template document. The majority of
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SPILL PREVENTION GUIDANCE MANUAL

the information is formatted in table form for ease of use. The template document is
available in Microsoft Word®version 97 format.

1.2. WHY PLAN?

Navy areas use, store, treat, process, and transport large quantities of oil and HS in
support of their mission. These substances are at a constant risk of being spilled into
the environment due to accidents, equipment failure, operator error, and other
unscheduled events. To insure mission readiness, the Navy is concerned with the
proper and efficient operation of its areas. Navy resources are impacted whenever oil
and HS spills occur.

Oil and HS spill prevention is currently regulated under several Federal laws and
regulations, especially those dealing with oil, HW, Polychlorinated Biphenyls (PCBs),
and NPDES permitted areas under the Clean Water Act (CWA). State and local
agencies may also have regulatory requirements which must be met and addressed in
the SPCC plan.

Implementing adequate provisions such as dikes and curbing reduces the impact of
a potential spill. The cost of planning is small when compared to the potential cleanup
costs, worker injuries, public health and environmental impacts, production downtime,
expensive fines and lengthy litigation, as well as the poor public image that a large spill
creates.

1.3. LEGAL AND NAVY REQUIREMENTS

The CWA required the EPA to promulgate regulations to protect the surface waters
of the United States. Consequently, in 1973 the EPA published 40 CFR 112, requiring
applicable oil areas to develop and implement an SPCC plan. Since then, this CFR has
been amended several times between 1973 and March of 1996. The Chief of Naval
Operations (CNO), through the Environmental and Natural Resources Protection
Manual (OPNAVINST 5090.1), directs applicable Navy areas to conform with 40 CFR
112 by developing and implementing SPCC plans. OPNAVINST 5090.1 states that
Commanding Officers at Naval shore activities are responsible for budgeting, funding,
and implementing hazardous material (which includes HS) spill prevention plans. The
combination of these requirements is the SPCC Plan for oil and/or HS. For overseas
locations please refer to OEBGD/FGS criteria for spill prevention guidance. Oil
Pollution Act (OPA) and Non-OPA guidance is addressed in a separate guidance
document. '

40 CFR 112 requires that SPCC Plans be prepared for facilities which have the
following storage capacities:

1) USTs with a capacity of more than 42,000 gallons of oil (40 CFR 112.1 (d)(2)(i));
or :

2) Total aboveground storage tank (AST) capacity of greater than 1,320 gallons of
oil (40 CFR 112.1 (d)(2)(ii)); or '
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3) At least one AST with a capacity greater than 660 gallons (40 CFR 112.1
(d)2)(ii))-

These capacities can be reached by a single tank or multiple tanks in order for SPCC to
apply. The minimum size container that should be included in a SPCC is 55 gallons,
however, smaller quantities should also be included if they are a threat to waterways.
There are many different functions and types of tanks such as oil tanks, hazardous
waste tanks, day tanks, permanent storage tanks, single and double walled tanks, and
process tanks, but it is beyond the scope of this guidance manual to cover in detail all
the different possibilities. It is only important to realize the above definition of a
regulated tank and to use the Navy definition of SPCC tanks as stated above for best
management practices.

In addition to 40 CFR 112, other pertinent regulations such as those for USTs
should be applied when evaluating oil and HS storage areas. The EPA regulates non-
transportation related oil areas under 40 CFR 112, while the U.S. Department of
Transportation regulates marine transportation related oil areas under 33 CFR 154 and
33 CFR 156, oil pipelines under 49 CFR 194, and hazardous liquid pipelines under 49
CFR 195.

All USTs must be included in the SPCC once the thresholds have been reached.

Section 2.6 of this guidance manual lists additional regulations. The following is a
summary of notable regulations.

e 40 CFR 125, Subpart K, provides the criteria and standards for best
management practices (BMP) for ancillary industrial activities subject to
permitting requirements under the CWA. This applies to dischargers who
use, manufacture, store, handle, or discharge any pollutant listed as toxic or
hazardous under the CWA.

e 40 CFR 264 and 40 CFR 265 set standards for owners and operators of HW
treatment, storage, and disposal areas.

e 40 CFR 280 addresses technical standards and corrective action
requirements for owners and operators of USTs. This regulation impacts
USTs, partially-buried storage tanks, and bunkered storage tanks whose
volume, including attached underground piping, is at least 10 percent
beneath the surface of the ground and contains either petroleum oil or
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA)-regulated substances excluding regulated HW.

e 40 CFR 761 establishes requirements for the manufacture, processing,
distribution, disposal, and storage of PCBs. This regulation addresses such
topics as containment, maintenance, inspection, security, etc.
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1.4. DIFFERENCES BETWEEN SPCC AND CONTINGENCY PLANNING

Though they may be easily confused for one another and may contain some of the
same material, SPCC plans and contingency plans are two distinct, separate plans with
different purposes and different laws and regulations behind them.

SPCC plans are required by 40 CFR 112 and OPNAVINST 5090.1B. An SPCC
plan defines what measures are being taken at oil and HS areas to prevent spills. An
SPCC plan documents spill prevention structures, procedures, and equipment that are
already in place, and recommends any additional spill containment structures,
procedures, and equipment that should be in place. SPCC plans at areas handling oil
must be certified by a registered professional engineer.

Contingency plans are required by 40 CFR 300, which is authorized by CERCLA.
Contingency plans call for pre-planning the response to and cleanup of a spill that has
actually occurred. Contingency plans detail how personne! will respond to a spill that
has already occurred. This is the major difference: SPCC plans address spill
prevention, while contingency plans address spill response. Additionally, contingency
plans are not required to be certified by a registered professional engineer.

1.5. SCOPE

This SPCC Guidance Manual provides guidance for spill prevention planning at oil
and HS areas. It is directed towards area environmental coordinators and engineering
field division environmental engineers who develop or recertify SPCC plans for their
areas.

This manual is intended to supplement, not replace, other technical references,
manufacturer's material, and professional experts. It is not a design manual; the
technical guidance is directed towards upgrading existing areas rather than designing
new areas. :

This manual deals specifically with HS listed in 40 CFR 302 under CERCLA, HW as
defined in 40 CFR 261, and oil, fuels, and petroleum products as defined in 40 CFR
112. This manual does not address natural gas, natural gas liquids, liquefied natural
gas, and synthetic gas usable for fuel. Liquefied natural gas areas are regulated under
the Natural Gas Pipeline Safety Act of 1968. Spill prevention requirements under this
act are covered in 49 CFR 193. Also, pipeline areas used to transport hazardous
liquids are regulated under the Hazardous Liquid Pipeline Safety Act of 1979. The
safety standards of this act are prescribed in 49 CFR 195.

Other Navy chemicals not addressed in this manual include ordnance, explosives,
chemical/biological warfare agents, and radioactive materials, as these are covered
under separate programs. For information on these programs, consult your regional
Engineering Field Division (EFD).

This manual does not address state or local spill prevention rules, regulations, and
guidelines. You should consult your EFD for information concerning these
requirements.
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1.6. ORGANIZATION OF THIS MANUAL

This manual is divided into ten chapters:

Chapter 1 introduces the SPCC Guidance Manual and the regulatory
' requirements for preparation of a SPCC Plan.

Chapter 2 outlines the steps to follow in preparing a SPCC Plan for your area
-~ and provides guidance in ‘surveying your areas, compiling information, and
finalizing your SPCC Plan.

Chapter 3 discusses oil and HS use in the Navy: the types of oil and HS used,
typical causes of spills, and the many impacts of spills.

Chapter 4 provides the specific SPCC requirements for oil and HS storage. This
includes corrosion protection, secondary containment, level-sensing devices,
and testing.

Chapter 5 outlines the requirements for transfer systems including piping and
couplings, overfill protection, system testing, and operations.

Chapter 6 explains how to predict the path of spills.

Chapter 7 discusses spill containment structures such as dikes, berms,
catchment basins, curbing, and sorbents.

Chapter 8 provides guidance on drainage control and treatment units.

Chapter 9 discusses the necessary site security for spill prevention and
reporting. ‘

Chapter 10 outlines the administrative procedures under SPCC.

Nine appendices provide information referenced throughout the manual:
Appendix A - Acronyms and glossary |
Appendix B — Operational requiréments of SPCC rule

- Appendix C - Data collection worksheets for developing an SPCC Plan
Appendix D - Inspection forms and procedures

Appendix E - A compatibility matrix between specific chemicals and a variety of
construction materials L

Appendix F - Standard operating procedures for loading/unloading operations
Appendix G - A list of spill control equipment vendors ,

Appendix H - A sample oil spill prevention, control, and countermeasure plan
Appendix | - A tank management plan

Appendix J - An April 29, 1992, EPA memorandum concerning alternative
secondary containment

Appendix K - A spill prevention training syllabus and outline presentation
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CHAPTER 2

SPCC PLAN DEVELOPMENT

2.1 INTRODUCTION

A Spill Prevention, Control and Countermeasure (SPCC) plan for oil and hazardous
substances (HS) describes the procedures, methods, and equipment used at a facility’s
oil and/or HS areas to prevent or minimize the occurrence and impact of an oil or HS
release. A SPCC plan is required for oil areas identified in Section 2.4. Spill control
' measures are required for certain other areas as discussed in Section 2.6. A SPCC
plan is recommended for all hazardous substance areas as a best engineering practice.
Developing and implementing a SPCC plan consists of five major steps:

¢ Identifying oil and HS present, potential spill sites, potential impact sites, and
applicable areas.

e Evaluating areas for compliance with SPCC requirements.

e Preparing the SPCC plan using the results of the field surveys with
recommended procedures and corrective actions. The SPCC plan may be
completed on a facility level, addressing several areas, or for a single area.

 Implementing the SPCC plan's recommendations and procedures
¢ Reviewing the SPCC plan’s effectiveness.

A SPCC Plan for oil and HS template document has been prepared to complement
this manual. The template document has the basic format and information required for
a SPCC plan. The user completes the document by surveying the area and inputting
the required information and descriptions into the template document. The majority of
the information is formatted in table form for ease of use. The template document is

~available in Microsoft Word® version 97 format.

~ This chapter will take the user through each step of the planning process.

2.2 SPCC RESPONSIBILITIES

The responsibility for developing and implementing the SPCC plan must be clearly
established from the start. A Spill Control Committee (SCC) should be formed and
tasked with this responsibility. The SCC should include representatives from Public
Works, Engineering, Maintenance, Environmental, Safety, Supply, and Fire
Department. The SCC functions: similar to a fire prevention or safety committee. The
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' SCC's duties and responsibilities may include:
¢ Identify potential spill sources and oil and HS handled (materials inventory).
¢ |dentify and correct spill prevention deficiencies.
o Establish spill reporting procedures.
o Establish visual inspection and records procedures.
¢ Review past incidents, countermeasures used, and lessons learned.
e Coordinate with the base spill contingency plan.
e Establish personnel training and education program.

e Review new construction and process changes at an area relative to spill
prevention.

o Review, evaluate, and amend the spill prevention plan as required and
institute appropriate changes at regular meetings.

e Coordinate all activities and organizations involved in implementing the plan.

The SPCC plan should delegate certain responsibilities to key personnel at the
area. The following personnel are suggestions as to the appropriate personnel to
assign SPCC responsibilities; evaluate the capabilities of people at your area when
deciding who will be involved in the SCC and implementation of the SPCC plan.
Personnel crucial to the successful implementation of an area’s SPCC plan includes

e The Commanding Officer who is responsible for implementing the plan and
budgeting and funding of SPCC projects;

e The Resident Officer in Charge of Construction (ROICC) or Public Works
officer in charge of implementing SPCC construction projects;

e Area personnel, Public Works maintenance personnel, or Supply Fuel
Department personnel are tasked with regular area inspections and
preventive maintenance;

e A representative from the transportation office and a representative from the
fire department;

o A representative from the safety office may be involved in employee training;

e The Security Office may be involved with after-hours area security
inspections; and . :

A representative from Public Works or Environmental Management may act
as the area’s regulatory contact and may keep pertinent SPCC records.

Whether your plan is developed by an outside consultant or in-house, the SCC
must be proactive in performing these responsibilities. A registered professional
engineer must certify the SPCC if the plan addresses any oil handling areas (40 CFR
112.3(d)).

'SECTION2.D0C 2-2 09/26/98




SPILL PREVENTION GUIDANCE MANUAL

: ‘ 2.3 RELEVANT INFORMATION AND RECORDS

2.3.1 General Area Information

A thorough familiarity with your area’s mission, operation, and environmental setting
is essential before preparing the SPCC plan. The nature of an area’s operations,
geography, and geology of the surrounding area affect the nature and extent of spill
controls and countermeasures that may be required. The following mformatlon should
be reviewed before starting the planning effort:

e Name and any alternative names for the area. This should include any
identification including building number.

o Operator of the area, i.e. activity, department, tenant, command, etc.
e Area Operations; brief description of what the area does.
o Description of the area’s physical plant.

e Designated Person; person who is accountable for spill prevention and who
reports to line management

e Base master plan and organizational chart/manual.

o Base development and topographical maps.

¢ Location of area within host facility, e.9. map grid.
‘ e Groundwater hydrology and soil permeability data.

o Base sanitary and storm sewer systems network.

e Existing or previous oil, hazardous substance, and hazardous waste (HW)
related plans/studies.

¢ Past oil or HS spill records.

o Presence of environmentally sensitive areas including water bodies, parks
lands, wildlife refuge areas, and similarly protected areas.

o Base chemical inventories (Supply and Base Environmental records).
o Base Fire Department inspection records for oil and HS storage areas.

o Compliance obligation (mandatory or optional) as determined by comparing
the area storage equipment with the regulatory requirements described in
- Section 2.4 of this manual.

Even if a contractor prepares your SPCC plan, you should collect this information to
ensure that you understand the current conditions. In addition, the information will be
readily available for use by the contractor, which may reduce the cost of the plan.
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2.4 DETERMINATION OF SPCC PLAN REQUIREMENTS

2.4.1 Facility

EPA verbally defines “facility” as fenceline to fenceline on a Naval Base for SPCC
applicability and not individual facilities (i.e. fuel farms, bulk storage, gas stations, and
etc.) within the Naval Base. However, many naval bases have other facilities within the
base. They are also referred to as facilities. The terminology may be confusing.” To
clarify what is applicable to the threshold, the definition, a facility can be any container
of oil which could reach navigable waters within the confines of the Naval Base, needs
to be evaluated. Even though the individual facilities within the base facility do not meet
the threshold requirements, all of the containers of oil collectively need to be
considered. Once the requirement of a SPCC Plan is determined, the individual
facilities within a base will be referred to as an “area.” An area can-be a fuel farm (a
collection of tanks), an emergency generator (one or more tanks), or a used oil tank
(typically one tank). There can be multiple oil storage containers within an “area.” For
example, the fuel farm facility will now be called a fuel farm “area” with multiple tanks.

An activity could optionally split their base into multiple facilities, but this must be
coordinated through their Regional Environmental Coordinators (REC) and local
regulators.

There is a large variety of types of SPCC areas, and most have only a few medium
to small size tanks or distribution points. Sources of spills at end use areas include
overfilling tanks, leaking tanks, and drum leaks and spills. Many of these areas have
waste oil tanks, for collection and temporary storage of waste oil, which are below the
size limit which requires an SPCC plan. However, since small spills frequently occur at
waste oil tanks due to improper housekeeping practices, waste oil tanks deserve
consideration as a SPCC facility.

2.4.2 Applicability under 40 CFR 112 (Oil Regulation)

An area must be included in the SPCC plan when the area meets certain criteria
concerning the transportation classification, storage capacity, and potential for
discharge. If either of the following sections is applicable, a SPCC plan is required.

2.4.2.1 Probability of Reaching Navigable Waters 112.1(d)(1)(A)

If an area can reasonably be expected to discharge oil into or upon a navigable
waterway or shoreline of the United States or meets the size requirement shown in
Section 2.4.2.3 of this manual, then the area needs an SPCC plan. A waterway need
not be navigable at the location where oil would enter the waterway for it to be
considered navigable. The term "navigable waterways" includes not only the
traditionally recognized navigable waters, but all streams, creeks, lakes, and ponds
which are used recreationally or commercially and tributary systems connected to these
bodies of water.

Naval activities that are inland may or may not have the potential to discharge to a
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‘ U.S. waterway. Although an oil area may be far from a navigable waterway, if drainage -
from the area could reach a navigable waterway through surface or groundwater
migration, the area must be included in a SPCC plan. This means that a spill at any
site may have the potential to reach a navigable waterway. You will need to consult
topographic maps of your activity and surroundings to determine or predict the final
destination of your activity drainage. Is your activity in a basin that feeds streams or
tributaries to a navigable waterway? If so, it is reasonable that drainage from your

activity could ultimately flow to navigable waters.

The probability of spills reaching navigable waters or its shores must be determined
without consideration of spill control or other man-made structures. Man-made features
~such as dikes, equipment, or other structures that may serve to contain or prevent an
oil discharge from reaching a navigable waterway cannot. be considered. If the
contours of the landscape can retain the potential spill volume, then there is a low
potential of the spill reaching navigable waters. If navigable waters or a storm drain
discharging to navigable waters is adjacent to the storage area, then there is a high
potential of the spill reaching navigable waters. If navigable waters are not adjacent to
the storage area but the terrain cannot retain the potential spill volume then there is a
medium potential of the spill reaching navigable waters.

Table 2-1 lists potential spill hazards at various types of oil areas. The table also
gives the relative probability of a spill from different types of equipment at an area and
the possible severity of a spill from the site.

‘ 2.4.2.2 Transportation Classification 112.1(a)

The EPA regulates non-transportation-related oil areas under 40 CFR 112, while
the U.S. Department of Transportation (DOT) regulates transportation-related oil areas
under 33 CFR 154 and 33 CFR 156, oil pipelines under 49 CFR 194, and hazardous
liquid pipelines under 49 CFR 195. EPA's SPCC regulations, 40 CFR 112, require non-
transportation-related oil areas meeting certain criteria to have SPCC plans.

The distinction between a transportation-related and a non-transportation-related
area is defined in the Memorandum of Understanding, presented in Appendix A of 40
CFR 112, between the Secretary of Transportation and the Administrator of the
Environmental Protection Agency. Appendix B of 40 CFR 112 states the agreement
between the EPA, DOT, and the Department of Interior (DOI) as follows:

e EPA regulates non-transportation related offshore facilities located landward
of the coast line :

e DOT regulates transportation related facilities, including pipelines, located
landward of the coast line and retains jurisdiction for deep-water ports and
their associated pipelines

¢ DOl retains jurisdiction over facilities, including pipelines, located seaward of
the coast line, except for deep-water ports and their associated pipelines

. Tanker trucks that operate solely within the boundaries of an installation are
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regulated as “portable tanks” by EPA under 40 CFR 112 (see 40 CFR 112, Appendix A,
Section |l, (1)(J)). 40 CFR 112 is presented in Appendix B of this document. Figure 2-1
illustrates the distinction between the two classifications.

2.4.2.3 Oil Storage Capacity 112.1

For the purpose of 40 CFR 112, oil storage occurs when an area is engaged in
storing, transferring, distributing, or consuming oil. The associated piping of a storage
tank is to be considered as part of the capacity. 40 CFR 112 defines specific storage
capacity thresholds; when an area meets or exceeds one of the thresholds and could
reasonably be capable of discharging oil in harmful quantities into navigable waters, the
area must be included in an SPCC plan. The total storage capacity of the area must be
considered, not just the typical or anticipated storage capacity.

An oil storage area, which could reasonably be capable of discharging oil in harmful
quantities into navigable waters, requires an SPCC plan when the total storage capacity
of the area meets or exceeds any of the following thresholds:

¢ The underground storage capacity of the area is greater than 42,000 gallons
of oil, or

e The aboveground storage capacity of the area is greater than 1,320 gallons
of oil, or

o The individual aboveground storage capacity of any one container or tank at
the area is greater than 660 gallons of oil.

The minimum size container that should be included in an SPCC is 55 gallons,
however, smaller quantities should also be included if they are a threat to waterways.

2.4.3 Applicability Under Various HS Regulations (OPTIONAL)

The Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) definition of a potential HS spill site includes any area, building, structure,
equipment, pipe or pipeline, well, pit, pond, lagoon, landfill, ditch, container, vehicle,
. rolling stock, or aircraft, that could experience an HS spill or release of sufficient
magnitude to require reporting it to the National Response Center.

A hazardous substance, or HS, is any substance, which because of its quantity,
concentration, or physical/chemical characteristics, may pose a substantial hazard to
human health or the environment, when spilled or released to the environment. The
CERCLA definition of HS includes substances regulated under several laws including
. the Clean Water Act (CWA), Resource Conservation and Recovery Act (RCRA), Toxic
Substances Control Act (TSCA) and the Clean Air Act (CAA). EPA has published a
consolidated list of these substances in 40 CFR 302.4, along with a "reportable
quantity” for each substance. The term, HS, does not include petroleum and petroleum
products (including crude oil) which are not otherwise specifically listed in 40 CFR 302,
nor does it include natural gas, natural gas liquids, liquefied natural gas, or synthetic
gas usable for fuel.
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¢ Table 2-1

Areas of Potential Spill Hazards

Tanks
Gauges H/3 M/3 H/3 M/3 M/2
Sampling areas H/3 H/3 M/3 M/3 - HB
Sheli and bottoms L/ w )| L1 L1 LM LA
Underground seepage LM LM L1 (W L1 ‘
Heating coils M/2 M/ L2
Containment dikes M/2 M2 M2 M/2 . M2 M/3 L2
Dike drains H/2 L2 M2 . M/2
Pipe, Valves, and Fittings ' '
Seal failure 1 LM LM
Valve stem packing M/3 M/3 M3 M/3 H/2 M2 . M/2
Gaskets M/2 H/3 M/3 M/3 H/2 M/2 M/2
Pipe rupture LM L1 LM M L2 (W LM
Pumps and Mechanical Equipment
Seals M/2 M/3 M/3 M/2 H/2 H/3 HNM H2
Lubricating systems . H/2 H/3 H/2
Loading Stations '
Fill safeguards 1 LM H/2
Curbs and drains H/2 H/2 M2
Waste Disposal .
| . Oil sumps ‘ M/2 M/3 M/2 M2 H2 H/2
[ Separators M/2 M/3 M/2 M/2 - M/ H/2
Site drainage HM L2 M2 L2 H/2 H/2 M/2
Pits M2 M2
OPERATIONS
Tanks
Filling/Overfilling H/1 HAM M2 M/ HA M/2 HM L2
Sampling H/2 - M/3 M/3 " M3 H/2 H/3 L3
Cleaning H/1 L2 L2 L2 M/ H/2 L2
Dike draining H/2 , L2 M2 H/2
Pipe, Valves, and Fittings
Maintenance H/2 M/2 M/2 H/2 H/M1 H/3 H/2
Collision HAM 12 4| ‘1M
Pumps ' '
Maintenance H/3 H/3 H/3 H/3 H2 H/2 H/3 H/2
Loading Racks
Overfilis H/f2 M2 H/2
Loading drips H/3 H/3 : H/3
Waste Disposal
Monitoring H/2 M/3 M/3 M/3 M2 M2 H/2 H/2
Maintenance M/ L2 L/3 L/3 L2 H/2 L2 LM

1 - Major cleanup required
M - Medium, could occur periodically 2 - Intermediate cleanup required
L - Low, could occur on less frequent occasions | 3 - Minor cleanup required

SECTION2.DOC 2-7 00/26/98



[7)
m
[9)
po
(e}
zZ
N
Q
Q
o

8-C¢ -

86/92/60

w
o]
c
=
Q.
(]
=
o
7]
o
N
<
o
0
o
13
"
-
@
c
2
o
)
-
Q.
5
>
(.
c
:.
(7
o
2]
=1
(]
=

L-Z ainbi4

WATER
RUNOFF

OUTFAL[\\

—— = = = = = -

DEFINES COAST

|
|
1
| ONSHORE LOADING VALVE
I
! GUARD/EPA

JURISDICTIONAL INTERFACE

OGN O ]

RAIL DOT

DOT

PIPELINES .DOT

POWER

v
/DIKES\ n

1 PLANT

o0

}i%ngROJECT
,f

HOUSING
P74
llﬁ;m EPA

GARAGES, HANGARS, MACH SHOPS,
PWC'S, NARF'S, WEAPONS PLANTS, HOSPITALS,

NSY DRYDOCKS

TVNANVIN SONVAIND NOLLNIAI™d TUUdS




SPILL PREVENTION GUIDANCE MANUAL

CERCLA also defines an HS "release,” as any spilling, leaking, pumping, pouring,
emitting, emptying, discharging, injecting, escaping, leaching, dumping or disposing of
a regulated HS into the environment. All locations having the potential for releasing into
the environment any of the regulated HS specified in 40 CFR 302.4 should be
incorporated into the SPCC plan.

Navy areas and equipment which are subject to spill prevention reqwrements can
be categorized as follows:

o Drums and smaller container storage and handling aréas such as operation
shops, raw material warehouses, HW storage areas, and satellite
accumulation areas. :

e Bulk storage (fixed and portable HS/HW storage tanks, bow-sets, process
tanks and transfer tank car/truck loading and unloading areas, piping
- systems, pumps, etc.) areas.

o Spill control structures and drainage systems (containment areas, diversion
channels and sewers, treatment ponds and lagoons, etc.).

When identifying potential spill sites using the above criteria, keep in mind that
there are five types of releases that are exempted under CERCLA:

¢ Releases to the environment in compliance with Federal/State permits.
o The normal application of fertilizers. '

e The normal application of registered insecticides, fungicides, herbicides, and
rodenticides in accordance with recommended procedures.

o Emissions from engine exhaust on moving vehicles.

o Releases that do not enter the environment. This primarily includes indoor -
storage areas of small quantities of nongaseous substances, stored in such a
way that spills cannot come in contact with the sonl or enter a drain where
they may be released into the environment.

The SPCC plan preparer should examine each site identified under the above
groups for the potential risk of HS releases to the environment. An HS inventory should
be developed for every area identified to determine the specific sources and quantities
of HS handled at each particular site. The detail of each site's inventory should be
proportionate to the quantity of HS present and their potential risk to the environment.

2.5 SPCC PLAN REQUIREMENTS

The primary motivation for developing a SPCC plan is to cdmply with Federal and
Naval regulations. To satisfy the requirements of 40 CFR 112, your SPCC plan must
address some general conditions.

2,51 Engineering Certification ‘ 112.3(d)
Unless the SPCC plan covers areas handling only HS, the SPCC plan must be
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certified by a registered professional engineer (PE) who is familiar with the provisions of
40 CFR 112, has examined the area, and has reviewed the SPCC plan. The PE
certifies that the SPCC plan has been prepared in accordance with good engineering
practices. In addition, a registered PE must certify the plan every time the plan is
amended. |

2.5.2 Command Endorsement 112.7

The plan is required to have full approval of management at the level that has the
authority to commit all necessary resources. A written endorsement of the plan is
required to be given by the Commanding Officer and the Public Works Officer. The
SPCC plan should identify the specific deficiencies and corrective actions required so
that management can commit the resources to eliminate SPCC deficiencies. The plan
can be used to:

e Fund projects - the plan summarizes, prioritizes, and estimates costs of
projects. The plan also provides logs to record the projects’ implementation.

e Correct procedures - the plan provides written procedures for standard area
operations.

e Assist in spill response - the plan provides maps, drawings, and spill
prediction to assist response efforts. The SPCC plan is not a contingency
plan, but can be a useful document to supplement the area’s contingency
plan during response.

o Identify training requirements - the plan identifies appropriate personnel
training and incorporates site-specific responsibilities and procedures.

2,5.3 Plan Accessibility 112.3(e)

40 CFR 112 requires that a complete copy of the SPCC plan be maintained at the
area if the area is normally attended at least 8 hours per day or at the nearest field
office if the area is not attended. The plan must be made available to the EPA Regional
Administrator, or his representative, for on-site review during normal working hours.

The activity Environmental Coordinator should maintain a complete copy of the
plan, as should each SPCC area at the facility.

However, if the plan is too large, each area should maintain a copy of the sections
of the plan which are pertinent to the area. Pertinent sections include the facility
instruction that implements the SPCC plan, general facility-wide procedures, operating
procedures and instructions, and the specific evaluation of the area. In the SPCC
template, this would include Sections 1 through 4 and the area-specific subsection from
Section 5.

2.6 ADDITIONAL REGULATIONS

As stated in Section 1.2, OPNAVINST 5090.1 states that Navy activities must
comply with all applicable laws and regulations including implementing SPCC plans
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(OPNAVINST 5090.1, Section 9-4.2).

The areas categorized in Section 2.4 must comply with several existing Federal spill
prevention regulations.

2.6.1 40 CFR 264 and 265 for RCRA HW Areas

40 CFR 264 and 40 CFR 265 are identical regulations; 40 CFR 265 is an interim
status standard derived from 40 CFR 264. Both regulations cover hazardous waste
treatment, storage, and disposal areas permitted under the Resources Conservation
and Recovery Act (RCRA) and establish minimum national standards for the
management of hazardous waste. Hazardous waste generators are required to

‘manage hazardous waste in accordance with the storage standards in 40 CFR 265.

Table 2-2 lists the topics pertinent to spill prevention planning and the regulations that
apply.

Table 2-2
Selected Hazardous Waste Regulations

Topic o i Regulation

Security 40 CFR 265.14
, (required for TSD Facilities)
inspection 40 CFR265.15

(required for TSD Facilities)
Personnel Training 40 CFR 265.16

(required for TSD Facilitﬁes and HW Generators)

(required for TSD Facilities and HW Generators)
Preventative Maintenance 40 CFR 265.33

(required for TSD Facilities and HW Generators)
Record Keeping 40 CFR 265 Subpart E

(required for TSD Facilities)
Container Storage 40 CFR 265 Subpart |

(required for TSD Facilities and HW Generators)
Material Compatibility 40 CFR 265.172

(required for TSD Facilities and HW Generators)
Tanks 40 CFR 265 Subpart J

(required for TSD Facilities and HW Generators)
Hazardous Waste Surface Impoundments | 40 CFR 265 Subpart K

’ (required for TSD Facilities and HW Generators)

2.6.2 40 CFR 125 Best Management Practices Requirements

Subpart K of 40 CFR 125 provides the criteria and standards for best management
practices (BMP) for ancillary industrial activities subject to permitting requirements
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under the Clean Water Act (NPDES permits). This applies to dischargers who use,
manufacture, store, handle, or discharge any pollutant listed as toxic or hazardous
under the Clean Water Act. 40 CFR 125 applies to storage areas, in-plant transfer,
process and material handling areas, loading and unloading operations, plant site
runoff, and sludge and waste disposal areas.

The BMP program address the following points:
e Statement of Policy '
e Spill Control Committee
o Material Inventory
e Material Compatibility
e Employee Training
¢ Reporting and Notification
e Visual Inspections
¢ Preventive Maintenance
e Housekeeping
e Security

In order to comply with stormwater BMPs, many Navy activities have developed
Storm Water Pollution Prevention Plans (SWPPPs). Spill prevention is generally a
component of a SWPPP. To the extent possible, activities should attempt to avoid
duplication between their SWPPP and SPCC plans. If HS storage area spill prevention
is already adequately addressed by an activity’'s SWPPP, then these areas should not
be included in the SPCC plan. For oil storage areas, the EPA allows the SPCC plan to
be incorporated by reference into the SWPPP’s written stormwater BMPs (40 CFR
125.104(b)(4)). At a minimum, there must be consistency between the SWPPP and
SPCC plans; otherwise, it will be difficult for an activity to comply with both plans. The
EPA developed the NPDES Best Management Practices Guidance Document, PB80-
135221, to assist permitting authorities and permit applicants to comply with the BMP
requirements. State and local requirements are not addressed in this manual, but must
be met where they exist.

SECTION2.DOC 2-12 09/26/98




SPILL PREVENTION GUIDANCE MANUAL

2.6.3 40 CFR 761 Polychorinated Biphenyls (PCBs)

40 CFR 761 establishes requirements for the manufacture, processing, distribution,
disposal, and storage of polychlorinated biphenyls (PCBs). 40 CFR 761.65 covers PCB
spill prevention and applies to the storage for disposal of PCBs at concentrations of 50
ppm or greater. 40 CFR 761.65 also provides criteria for storage containers, PCB
transformers, and inspection for leaks. The following criteria for a PCB storage area
must be met: :

¢ Adequate roof and walls to prevent rain water from reaching the stored PCB.

¢ An adequate floor with a minimum 6-inch high continuous curb. The floor and
curbing must provide a containment volume equal to at least two times the
internal volume of the largest PCB container or 25 percent of the total internal
volume of all PCB container stored, whichever is greater.

¢ NO drain valves, floor drains, or other openings that permit liquids to flow
from the curbed area.

e Floors and curbing must be constructed of continuous smooth and
impervious material to prevent or minimize PCB penetration.

¢ Not located below the 100-year flood water elevation.

2.6.4 40 CFR 280 Underground Storage Tanks

40 CFR 280 establishes requirements for underground storage tanks. This
regulation regulates underground storage tanks, partially-buried storage tanks, and
bunkered storage tanks whose volume, including attached underground piping, is at
least 10 percent beneath the surface of the ground and contains either petroleum oil or
a CERCLA-regulated substance excluding regulated hazardous wastes. 40 CFR 280
does not regulate any of the following:

e Farm or residential tank of 1,100 galions or less capacity used for storing
motor fuel for noncommercial purposes;

e Tank used for storing heating oil for consumptive use on the premises where
stored (covered by SPCC); '

.o Septic tank;

e Pipeline facility (including gathering lines) regulated under (covered by
SPCC): The Natural Gas Pipeline Safety Act of 1968, The Hazardous Liquid
Pipeline Safety Act of 1979, or Which is an intrastate pipeline facility
regulated under state laws comparable to the provisions of the law referred to
under this bullet;

e Surface impoundmént, pit, pond, or lagoon;
e Stormwater or wastewater collection system;
o Flow-through process tank (covered by SPCC);
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Liquid trap or associated gathering lines directly related to oil or gas
production and gathering operations (covered by SPCC); or

e Storage tank situated in an underground area (such as a basement, cellar,
mineworking, drift, shaft, or tunnel) if the storage tank is situated upon or
above the surface of the floor (covered by SPCC).

e Any UST system holding hazardous wastes listed or identified under Subtitle
C of the Solid Waste Disposal Act, or a mixture of such hazardous waste and
other regulated substances;

o Any wastewater treatment tank system that is part of a wastewater treatment
facility regulated under section 402 or 307(b) of the Clean Water Act;

. 'Equipment or machinery that contains regulated substances for operational
purposes such as hydraulic lift tanks and electrical equipment tanks;

. Any UST system whose capacity is 110 gallons or less;

e Any UST system that contains a de minimis concentration of regulated
substances;

e Any emergency spill or overflow containment UST system that is
expeditiously emptied after use.

The following deferrals under 40 CFR 280 are regulated for Release Response and
Corrective Action outlined in Subpart F:

e Wastewater treatment tank systems;

e Any UST systems containing radioactive material that are regulated under the
Atomic Energy Act of 1954;

e Any UST system that is part of an emergency generator system at nuclear
power generation facilities regulated by the Nuclear Regulatory Commission
under 10 CFR Part 50, Appendix A;

¢ Airport hydrant fuel distribution systems (covered by SPCC); and
o UST systems with field-constructed tanks (covered by SPCC).

Release Detection outlined in Subpart D of 40 CFR 280 does not apply to any UST
system that stores fuel solely for use by emergency power generators, but such a
system is covered in SPCC.

Given here are some of the highlights of 40 CFR 280. For a full detail description of
the requirements stated in 40 CFR 280, consult the corresponding sections of 40 CFR
280 as listed below:

e The tank is to be constructed of fiberglass-reinforced plastic, steel fiberglass-
‘reinforced plastic composite, or steel which is protected from corrosion using
a suitable dielectric coating, an impressed current system, or a suitable
cathodic protection system (40 CFR 280.20).
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e UST systems must be made of or lined with materials that are compatible
with the substance stored in the UST system (40 CFR 280.32).

e Piping routinely containing regulated substances and in contact with the
ground must be properly designed, constructed, and protected from corrosion
(40 CFR 280.20).

e Underground steel piping must also be protected from corrosion using a
suitable dielectric coating, an impressed current system, or a suitable
cathodic protection system. Cathodic protection systems must be inspected
in accordance with 40 CFR 280.31.

e Petroleum UST systems must have release detection for tanks (40 CFR
280.41(a)) and for piping (40CFR280.41(b)).

¢ Methods of release detection for tanks such as inventory control, manual tank
gauging, tank tightness testing, automatic tank gauging, vapor monitoring,
groundwater monitoring, and interstitial monitoring are required (40 CFR
280.43).

o Regulaied tanks must have a spill catchment basin or other suitable device to
prevent release when the transfer hose is disconnected from the fill pipe (40
CFR 280.20(c)).

Owners and operators must cooperate fully with inspections, monitoring, and
testing conducted by the implementing agency, as well as requests for document
submission, testing, and monitoring (40 CFR 280.34). Tanks are also required to have
overfill protection such as automatic flow shut off devices, high-level flow restrictors, or
high-level alarms. The operator must ensure that the volume available in the tank is
greater than the volume of product to be transferred to the tank before the transfer is
made and that the transfer operation is monitored constantly to prevent overfiling and
spilling.

e New tanks are required to have a release detection system which can detect
a release from any part of the tank and associated piping (40 CFR 280.40).

o Hazardous substance UST'’s are required to have secondary containment for
. the tank and associated underground piping (40 CFR 280.42).

The UST must be installed by a certified installer, be inspected by a registered
professional engineer or implementing agency, or installed according to a
manufacturer’s checklist.

Existing regulated tanks must be upgraded no later than December 22, 1998, to the
new UST system performance standards under 40 CFR 280.20 or to the upgrade
standards in 40 CFR 280.21.
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2.7 AREA EVALUATION

Once all potential spill sites are identified, each site must be evaluated for
compliance with applicable requirements. The remaining chapters and appendices in
this manual are devoted to assist in evaluating and identifying common spill prevention
deficiencies and determining corrective actions for the various types of oil and HS areas
defined in Section 2.4. This section describes how to evaluate these areas as the first
step to prepare your plan.

2.7.1 Field Survey

A field survey must be done to identify deficiencies and inconsistencies with the
SPCC requirements. In addition, corrective actions and an implementation schedule
must be proposed to remedy these deficiencies.

When collecting data, it is not enough to say, "the dike area is impervious to oil."
Saying, "the dike area is lined with a clay barrier and is impervious to oil" is a preferable
statement. In addition, the source of supporting data should be identified, such as
design drawings, field measurements, and personal interview. The field survey should
be conducted using data collection worksheets (Appendix D) for identifying and
organizing the required information.

2.7.2 Data Collection Worksheets

Appendix D contains data collection worksheets for each type of oil or HS area or
operation to be included in the plan. Each site should be given a detailed inspection,
using the data collection worksheets to collect, organize, and evaluate the site's
relevant information. Key points of contact at each site should be interviewed to clarify
unclear information.

There are several different data collection worksheets, each pertaining to a
particular area category as described in Section 2.4. Each part contains checklists and
fill-in boxes to examine the area for compliance with applicable requirements.

Particular attention should be given during these audits to defining accurate
probable spill routes for all potential spill sources at each site. This can be as detailed
as practical, and can include references to drainage maps, drawings, or pictures. The
potential impacts to the environment, particularly navigable waters, natural resources,
soil, and groundwater, should also be assessed at this time.

2.7.3 ldentification of Deficiencies and Corrective Actions

After completing the field audits, the information collected should be evaluated with
respect to applicable requirements and assessed to determine the relative risks of the
deficiencies found. The subsequent chapters of this manual address common
deficiencies associated with spill control systems and discuss appropriate solutions and
corrective actions. The following information on all deficiencies identified must be
documented:
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¢ Nature of the deficiency and its impact in the event of a spill.
¢ Recommended corrective action. |

o Whether deficiency violates an existing or proposed regulation or a good
engineering practices.

The SCC should review deficiencies and include them in the SPCC plan. The
nature and priority of the corrective actions is determined by the potential risk to human
health and the environment and by the cost of the corrective actions. Permit violations
and citations are high on the list of deficiencies that require immediate correction.
Figure 2-2 shows broad guidelines for determining corrective action priorities.

Figure 2-2
lllustrative Matrix For Determining Corrective Action Priorities

Containment
Extensive Danger to Remove from
Life, Health, Property Service until
Defects are
Corrected
Potential Danger to Life, - Remove from
Health, Property Service or Repair
Immediately While
Area in Operations
Limited Property Repair During Next
Damage Only Scheduled
Maintenance
Esthetic Damage Only Repéir Within
Reasonable Period
in Accordance with
Applicable
Regulations

2.7.4 Corrective Actions

Once a SPCC deficiency is identified, there may be several corrective action
alternatives from which you may choose. In most cases, however, the regulations are
restrictive. All corrective actions must be properly documented. If procedural changes
are an option, they are often quicker, cheaper, and easier to implement than design
changes.

2.8 PREPARING THE SPILL PREVENTION PLAN

The results of data collection, descriptions of operations, spill prevention methods,
equipment and procedures used or planned, deficiencies encountered, and
recommended corrective actions should be incorporated into the SPCC plan.
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The general facility information portion of the plan should list the facility's name,
location, and mission, a background of installation operations and spill risk assessment,
spill history, and the name and location of potential spill sites. This part should be short
and concise.

The activity-wide oil and HS spill prevention procedures portion should include a
statement of the plan's policy and objectives, function and responsibilities of the SCC,
and the minimum general requirements applicable to all potential spill sites within your
activity including:

. » Spill Reporting
¢ Visual Inspections
¢ Preventive Maintenance
o Good Housekeeping
e Standard Operating Procedures
e Employee Training
e Documentation and Records

Implementing these requirements is relatively low in cost and is generally
independent of material/substance, equipment used, and area location. The
requirements are discussed in detail in subsequent chapters of this manual.

Individual site-specific plans should be prepared for each potential spill site. The
SPCC plan should include a general statement of site operations, oil and HS
inventories, risk assessment and probable spill routes, specific spill prevention controls
and countermeasures used for potential spill sources, existing deficiencies and
proposed corrective actions. Specific control and countermeasures to be addressed

include:
o Material Compatibility
¢ Integrity Testing
e Secondary Containment
e Drainage Control
o Corrosion Protection
e Overfill Prevention
o Traffic Collision Protection
e Security
e Marking and Labeling

Specific control and countermeasures will be determined by the spill source
equipment (tanks, pumps, etc.), location and topographic constraints, oil and HS
involved, potential health or environmental impacts, area or equipment age,
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engineering design, effectiveness of the existing spill contingency plan, and applicable
requirements. :

Site-specific oil and HS-specific control and countermeasures are often subject to
the discretion of the local regulatory agency and depend upon the site condition at each
area. Therefore, their application and cost may vary widely from site to site. Guidance
on control and countermeasures applicable to Naval areas subject to spill prevention
regulations is provided in chapters 4 to 10 of this manual.

Specific guidelines for the review and update procedures section are provided in
Section 2.10.

The supporting appendices of the SPCC plan should include all forms required for
conducting and/or keeping records of inspections, preventive maintenance, testing,
personnel training, SOPs, and project funding requests. The appendices should also
include copies of the relevant regulations. A number of inspection forms developed for
these purposes are included in Appendix E.

Appendix |, a sample plan for a fictitious Navy activity, has been developed to
illustrate how a plan would look when prepared following the guidelines in this manual.

2.9 IMPLEMENTING THE SPILL PREVENTION PLAN

After the SPCC plan has been completed, it should be reviewed by the SCC and
other necessary personnel for approval and implementation. Once approved, a
professional engineer must certify it, attesting that he or she is familiar with applicable
regulations, that he or she has examined the areas, and that the plan complies with
good engineering practices and applicable requirements.

Finally, your area Commanding Officer should officially promulgate the plan, state
the purpose, and direct all area personnel and organizations to support it fully.

2.10 PLAN REVIEW AND AMENDMENT 112.4
112.5

The oil and HS SPCC plan is a dynamic document which must be reviewed
periodically and amended. The frequency of these reviews must be stated in the plan
and should, as a minimum, occur at the following intervals:

e When there is a change in area design, construction, operation, and
maintenance, which materially affects the area's potential for releasing oil and
HS into the environment.

e When the NPDES or RCRA permit is issued, reissued, or changed.

e When the SPCC plan fails or proves ineffective in the prevention or
containment of a spill event. '

e At the request of an authorized official from an applicable enforcement
agency.

SECTION2.DOC 2-19 09/26/98




SPILL PREVENTION GUIDANCE MANUAL

After enactment of or amendment to applicable laws and regulations, or
changes in DOD or Navy policy, which affect the SPCC plan.

After any changes in adjacent land or water use that would affect spill
prevention and response considerations.

As deemed necessary by the SCC or other authorized official.

At least every three years, for oil areas and NPDES permitted areas which
must comply with Best Management Practices under 40 CFR 125, Subpart K.
Amendments should be implemented as soon as possible but no later than 6
months after a change occurs.

The SCC should be ’responsible for reviewing and aniending the plan. The plan
should be updated using the same procedures used to develop the plan initially (i.e.
detailed field audits of each potential spill site). Special attention should be given to:

New or changed locations and quantities of oil and HS
Process changes that affect the potential and location of spills

Changes in probable spill routes resulting from construction, particularly when
it is unrelated to oil and HS.

New spill prevention technology

The SCC should monitor any corrective actions that may result from amending the

SPCC plan. The review and any resulting amendments or changes to the plan must be -

logged on a record sheet and attached to the plan. When significant changes or
amendments are made to the plan, a PE must recertify the SPCC if the plan covers any
oil handling areas (40 CFR 112).
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CHAPTER 3

CHARACTERISTICS OF SPILLS

3.1. INTRODUCTION

This chapter identifies the types of oil and hazardous substances (HS) used by the
Navy; sources and causes of spills; potential impacts of an oil or HS spill; and, typical
deficiencies in oil and HS storage and transfer equipment, spill control equipment, and
operational procedures which often lead to a spill.

3.2. CHARACTERISTICS OF OIL AND HAZARDOUS SUBSTANCES

The Navy uses large quantities of petroleum products and chemicals to accomplish
each organization’s mission. Petroleum products are used to operate vehicles, aircraft
and vessels, to lubricate machinery, and to heat and provide power for Navy areas.
Chemicals are used for many purposes, including painting and various cleaning
operations.

3.2.1. Common Oils

Crude oil, as it is extracted from the ground, contains thousands of chemical
‘compounds, most of which are composed of the elements carbon and hydrogen and
- are called hydrocarbons. Petroleum products are produced from crude oils in the
refining operation, which initially uses distillation columns to separate the component
compounds into fractions. These fractions or portions thereof (cuts) may be further
processed, blended, or a combination of both to produce the products which meet
specific requirements of the Navy. The necessary products are centrally procured in
bulk quantities by the Defense Fuel Supply Center, Cameron Station, Alexandria, VA,
to satisfy worldwide requirements. Navy products are delivered from refineries (after
inspection by Government representatives) by tankers, pipeline, rail, or truck.

An appreciation of the various types of oils and their unique physical and chemical
properties is important because they will affect an oil's storage requirements, spill
behavior, and spill containment structure design. The paragraphs below discuss the
various types of oil commonly used by the Navy.

3.2.1.1. Gasolines

. The Navy purchases several grades of gasoline for use in vehicles, equipment, and
aircraft, for varying conditions of climate and combat status. Gasolines have a
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significant tendency to volatilize as indicated by the range of Reid vapor pressures of
5.5 to 7.0 psi for aviation fuels to 14 psi for automotive fuels. They also have low flash
points (temperature at which sufficient vapors are given off to support combustion by a
"spark" or other ignition sources). Consequently, these volatile materials can present a
fire and explosion hazard to property and persons if spilled in a confined area.
Additionally, gasolines have low surface tension and viscosity; as a result, gasoline
spills spread quickly. .

3.2.1.2. Turbine Fuels: Jet Fuels

The jet fuels used are JP-4, JP-5, and JP-5/JP-8 Standard. The two common jet
fuels are JP-4 and JP-5. JP-4 fuel is the primary fuel for U.S. Air Force aircraft. This
fuel is a wide cut, gasoline-based fuel with a flash point only slightly higher than that of
gasolines. Its high volatility and low flashpoint presents significant explosion risk,
therefore, JP-4 fuel cannot be carried on U.S. Navy combatant vessels safely. JP-5
fuel, the primary fuel for naval aircraft, is a kerosene-based fuel with a minimum flash
point of 140°F and maximum specific gravity of 0.845. The specifications for JP-4, JP-
5, and JP-5/JP-8 Standard are SPEC No. MIL-T-5624P, Turbine Fuel Aviation. Jet
fuels have low viscosity and surface tension, and as result, jet fuel spills spread quickly.

3.2.1.3. Fuel Oil: Automotive Diesel

Three grades of diesel fuel oils are purchased for use in automotive diesel
(compression ignition) engines. The specifications for these fuel grades are SPEC No.
VV-F-800D, Fuel Oil, Diesel. These fuel grades, DF-A, DF-1, and DF-2, range in
viscosity from 1.2 to 4.3 centistokes at 100°F and have flash points of 100°F or greater.
DF-A is an arctic grade fuel for cold temperature use, DF-1 for use in the continental
U.S. locations with low temperatures in the winter, and DF-2 is a general grade for
summer use and moderate ambient temperatures.

3.2.1.4. Fuel Oil: Naval Distillate Fuel

Naval Distillate Fuel (NDF), formally known as Diesel Fuel Marine (DFM), is another
" fuel consumed by the Navy and is used principally on Navy vessels. NDF (SPEC No.
MIL-F-16884H) has less tendency to form stable emulsions in water, is less viscous,
and has a lower flash point than fuels which it replaced. This low-viscosity liquid can be
expected to spread rapidly over any surface on which it is spilled.

3.2.1.5. Fuel Oil: Burner Qils

Burner fuel oils are used by the Navy for heat and power generation as described in
ASTM D396 (DoD Adopted), Standard Specification for Fuel Oils. These oils are
numerically graded 1 through 6.

Grades Number 1 and Number 2 are distillate or "light end" fractions with a
maximum viscosity in the range of 2.2 - 3.6 centistokes at 100°F, a minimum flash point
of 100°F, and a specific gravity of approximately 0.85. Generally, Number 1 is used in
space heaters, and Number 2 is used for residential heating.
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Grade Number 3 is no longer used.

Grade Number 4 oil is rarely used, although it is available as light residual or heavy
distillate cuts. Grade Number 5 burner oil is also available in light and heavy cuts of the
residual oil fraction. Heavy residual (grade 5) has a viscosity range of 75 -162
centistokes at 100°F, and a flash point of 130°F, reflecting the intermediate
characteristics of this fuel oil.

Grade Number 6 oil is very viscous. This residual oil, also known as Bunker C, is
used in many commercial ships and shore station power plants. This oil has a flash
point of 150°F and viscosity in the range of 92 to 638 centistokes at 122°F. it must be
heated prior to use to facilitate handling. Low-grade fuel oils such as Number 6 (in
addition to heavier fraction oils such as lube oils) are less mobile, less likely to
deteriorate gaskets and seals, and less toxic than the lighter fraction fuels and oils.

3.2.1.6. Lubricating Oils

The lubricating (lube) oils used by the Navy include both synthetic and natural
petroleum products. No synthetic products are purchased in bulk quantities for use in
the Navy. The three types of petroleum base lubricants handled in bulk by the Navy
are: Aircraft Piston Engine Oil (ANSI/SAE J1899-95, DoD Adopted); Shipboard Diesel
Engine Oil (SPEC No. MIL-L-9000H), which is commonly referred to as 9250; and
steam turbine oil (SPEC No. MIL-L-17331H), which is commonly referred to as 2190
TEP. These lube oils are in the SAE 30-50 viscosity range, have high flash points, and
very low volatility.

3.2.1.7. Transformer/Mineral Qils

Transformer oil is a petroleum based oil consisting of mineral oil, middle distillates,
and other petroleum based products. It is a white or clear oily liquid with a slight

- hydrocarbon odor. |t is used as a transformer cooling medium and typically is stored in

small quantities at Navy facilities. Transformer oil has a typical boiling point in excess
of 300 F and can ignite at temperatures approaching its boiling point. The inhalation of
transformer oil at elevated temperatures or ingestion should be avoided.

3.2.1.8. Bilge Water
Oily wastewater is generated from ship bilges. In recent years, there has been a

phase-out of donuts for the treatment of bilge water. As a result, bilge water is treated

at shore facilities prior to direct discharge or disposal to industrial wastewater treatment
facilities. For the purposes of spill planning, bilge water should be treated as oil.

3.2.2. Common Hazardous Substances

Common chemicals used by the Navy include solvents, acids, caustics, paints,
pesticides, toxic and reactive metals, PCBs, compressed gases, petroleum fuels, and
lubricants. A list of all HS under CERCLA can be found in 40 CFR 302. For spill
prevention purposes, it is convenient to group these substances into corrosives,
flammable/combustible liquids, compressed gases, poisons, oxidizers, reactive
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substances, and organic peroxides. Table 3-1 lists HS commonly found in the Navy for
each group. These groups have distinct chemical and physical characteristics, which
are particularly important when addressing such things as storage compatibility, area
design, equipment selection, and spill mitigation. The following paragraphs briefly
review the characteristics of each group.

Table 3-1
Common Hazardous Substances Used At Naval Facilities
Corrosives Compressed Gases
¢ Acetic acid e Acetylene
o Cresol e Ammonia
* Hydrochloric acid e Carbon dioxide
e Hydrofluoric acid e Chlorine
¢ Sodium hydroxide (caustic soda) e Freon®
o Sodium sulfite e Helium
o Sulfuric acid ¢ Oxygen
¢ Nitrogen
Flammable / Combustible Liquids
¢ Aniline Poisons
¢ Ethylene glycol e 24D
s Glycolethers e+ Baygon
s Hydrazine e Chlordane
¢ Isopropy! alcoho! e Diazinon
o Ketone solvents (acetone, methy! ethyl e Malathion
ketone, methyl isobutyl ketone) ¢ Pentachlorophenol
o Methy! alcohol e Pyrenone
¢ Methylene chloride e Sevin
¢ Mineral spirits
* N-hexane Oxidizers
¢ Paint thinner .
e Paints . Hydrogep peroxide
- s Magnesium perchlorate
o Petroleum distillates « Potassium perchlorate
¢ Stoddard solvent (PD-680) e Silver nitrates
e Toluene
e Turco solvent
* Xylene . Reactive Substances
e Acetic anhydride
e Lithium
¢ Sodium

Organic Peroxides

3.2.2.1. Corrosives

Corrosives are any substances that significantly attack common metals or metal
alloys and liquids with severe corrosion rates on steel (>0.25 in./year on SAE 2000
steel at 130°F). Corrosives contribute to significant equipment deterioration. They are
commonly used in small quantities at most maintenance and repair shops and are also
found stored in bulk at metal plating and cleaning shops, battery shops, and industrial
waste treatment plants. ‘
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3.2.2.2. Flammable / Combustible Liquids

Flammable/combustible liquids have a flash point below 100°F and will readily
ignite. Safeguards such as grounding, bonding, and proper ventilation are required.
Flammable vapors of these liquids also expand when subject to high temperatures and
can damage containers and even explode due to overpressurization. Flammable
liquids require special lockers and protection against high temperatures. Many solvents
and waste fuels are flammable. Flammable liquids are commonly stored in 55-gallon or
smaller containers, although occasionally bulk tanks are used.

3.2.2.3. Compressed Gases

Compressed gases may be flammable, toxic, or strong oxidizers, and can displace
air in enclosed storage areas and create a breathing hazard. Common Navy
compressed gases includes acetylene, carbon dioxide, chlorine, Freon®, helium,
oxygen, nitrogen, and other gases. Compressed gases are most often stored in
cylinders, although chlorine is sometimes stored in 1-ton high-pressure tanks. Please
note that spill prevention measures for compressed gases differs significantly from
measures used for liquid and solid materials. For example, secondary containment
cubing is not applicable. Compressed gases are not generally a threat to navigable
waters, but a release may be toxic to humans or pose a fire or explosion hazard.

3.2.2.4. Poisons

Poisons are toxic to humans or other forms of life, even in very low doses, and can
have adverse acute or chronic effects. Extreme care must be taken to avoid exposure
during handling. Common Navy poisons includes insecticides, pesticides, rodenticides,
and herbicides. These materials are normally found at pest control shops in small
containers (5-gallon) and 55-gallon drums.

3.2.2.5. Oxidizers

Oxidizers yield oxygen readily to stimulate the oxidation or even combustion of
other materials.  Compatibility considerations are important to avoid container
deterioration and adverse reactions with storage and transfer systems. Common Navy
oxidizers, such as cleaning and photographic solutions, are found in small quantities
and stored in 55-gallon or smaller containers, although larger quantities may be found
stored in tanks. .

3.2.2.6. Reactive Substances

Reactive substances ignite spontaneously when exposed to water or air and may
even generate a violent reaction. These chemicals require air and water tight
containers and must be stored away from all sources of air and water such as fire
control systems. These substances are not widely used in the Navy. Lithium batteries,
often used to power navigation aids, is an example of a water-reactive substance.
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3.2.2.7. Organic Peroxides

Organic peroxide is any organic compound containing oxygen in the bivalent
structure. Organic peroxide may be considered a derivative of hydrogen peroxide,
where one or more of the hydrogen atoms have been replaced by organic radicals.
Organic peroxides are extremely hazardous, since almost all of them are intrinsically
unstable. These compounds potentially present serious fire and explosion hazards,
and may deflagrate. They are commercially available as liquids and solids, although
most are generally dissolved in water or an organic solvent to reduce the concentration.
Organic peroxides are not too common or widely used at Navy areas, only for specialty
uses such as research, explosives, or repellents, and are commonly stored in small
containers.

3.3. SOURCES AND CAUSES OF SPILLS

Any of the Navy oil and HS areas and associated equipment listed in Section 2.4 is
a potential source of spills. Drums and smaller containers are the most common way to
use and store oil and HS at Navy facilities. Bulk storage is less common and is typically
associated with oily waste and solvents, industrial waste, or some other form of
industrial operation.

3.3.1. Oil Spills

Navy oil spills can occur at sea, in harbor, or ashore; however, Spill Prevention,
Control and Countermeasure (SPCC) regulations are concerned with non-
transportation-related spills ashore. In Fiscal Year (FY) 1996, 53% of the Navy's
reported oil spills occurred ashore, yet accounted for 91% of the total volume spilled.
Of these spills ashore, 75% were contained on land, while 16% reached a navigable
waterway. '

Past spills provide an insight into the typical cause of oil spills. Table 3-2 lists the
causes of oil spills reported by naval activities in FY96. Being familiar with typical
causes of spills can help to identify a strategy for SPCC and to help reduce the
frequency and impact of spills.

3.3.2. Hazardous Substance Spills

Past spills provide an insight into the typical cause of oil spills. Table 3-3 lists the
causes of HS spills reported by naval activities in FY96. Being familiar with typical
causes of spills can help to identify a strategy for SPCC and to help reduce the
~ frequency and impact of HS spills.
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‘ , Table 3-2
Oil Spills by Cause, FY96
| | Percentof | Total | Percentof |Average per
St iie o Numberof | o Total - | Gallons |- Total .| ‘Occurrence
oo Cawse oo Occurrences Occurrences * Spilled - | Spllled (Gallons) %
Act of God 14 22 865 04 62
Collision/Grounding/Sinking 6 1.0 2713 1.2 452
Container Leak 1.1 365 0.2 52
Contractor Error 2 1.9 267 0.1 22
Discovered 76 121 3744 1.7 49
Equipment Failure 118 18.8 36,002 16.0 305
Explosion 1 0.2 1 0.0* - 1
.Leaching/Heat Expansion 5 0.8 25 0.0* 5
None 10 1.6 950 0.4 95
Other 89 14.2 6,170 2.7 69
Personnel Error 122 19.5 152,712 67.7 1252
Pipe/Hose Failure 49 7.8 3449 15 70
‘ Structural Failure 16 26 10,236 45 640
Tank Overflow 48 7.7 6,441 29 134
UST Excavation/Maintenance 1 0.2 10 0.0* 10
Valve Failure/Loose/Leak 47 7.5 1,554 0.7 33
Vandalism 1 0.2 50 0.0* 50
Vent Mast Leak 4 0.6 111 0.0* 28
Total 616 100 225,665 100 360
Note: * = less than 0.5% '
@
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Table 3-3
Hazardous Substance Spills by Cause, FY96
Percent of Total Percent of Average
Number of Total Gallons Total per
Cause Occurrences | Occurrences Spilled Spilled Occurrence

, : ' (Gallons)
Act of God 7 95 68 0.0 10
Container Leak 6 8.1 296 0.1 49
Contractor Error 3 4.1 212 0.1 71
Discovered 5 6.8 40 0.0 8
Equipment Failure 12 -16.2 998 0.5 83
Other 6 8.1 105 0.1 18
Personnel Error 21 28.4 203,474 97.8 9,689
Pipe/Hose Failure 6 8.1 2,128 1.0 355
Structural Failure 4 54 362 0.2 91
Tank Overflow 1 1.4 50 0.0 50
Valve Failure/Loose/Leak 3 41 217 0.1 72
Total - 616 100 225,665 100 360

3.4. BEHAVIOR ON LAND

Spilled oil or HS will migrate over the surface or percolate through the soil until it
reaches the water table. Surface migration will follow the terrain, collecting in low spots
that are often parts of local drainage systems, to a waterway. Oil or HS absorbed into
the ground and reaching a water table can contaminate water supplies and migrate to a
waterway as shown in Figure 3-1. '

Oil or HS spilled on the ground will also migrate along artificial fill areas such as
building foundations and pipeline trenches. These spills present a hazard to life and
property because of the volatility of petroleum products and some chemicals.
Basements of nearby buildings and sewer lines are likely areas where explosive vapor
concentrations may develop.

3.5. IMPACTS OF AN OIL OR HAZARDOUS SUBSTANCE SPILL

An oil or HS spill can affect many areas during a spill, as well as long after a spill.
Impacts during an oil spill can be easily seen, such as oil on the water, oiled piers,
closed beaches, and dead fish or birds. Conversely, impacts during a chemical spill are
not as easy to notice. Likewise, long-term impacts on the environment from an oil or
HS spill are not immediately seen. .
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3.5.1. Types of Impacts

3.5.1.1. Physical Impacts

Physical impacts are related to the mechanical effects of the spilled product, such
as the soiling of structures, craft, shoreline, and wildlife. The fouling, corroding, or
deteriorating of water supply intake screens and equipment may also occur.

3.5.1.2. Economic Impacts

Economic impacts relate primarily to direct dollar costs of spill cleanup, and product
and property loss. However, economic impacts also include secondary costs such as
injuries related to the spill, reduction in value or enjoyable use of private property, loss
of commercial fish or shelifish crop, and reduced tourist trade at a resort area.
Additional secondary costs related to a spill come from future construction projects
planned at a past spill site; if a spill was not cleaned up properly, construction could be
delayed or could require additional cost to properly remove the contamination.

3.5.1.3.Chemical Impacts

Chemical impacts relate to changes in chemical content of the affected area. An oil
spill could potentially increase hydrocarbon content or change oxygen regimen of the
affected water. An HS spill could dramatically change the chemical content of the
affected area, to potentially dangerous conditions. Additionally, additives in oils, other

~ petroleum products, and hazardous chemicals may be toxic to marine plant and animal

life.

3.5.1.4. Biological Impacts

Biological impacts relate to oil or HS spill interaction with plants and animals, .
including direct toxic effects, food chain interference, or behavioral modifications.

3.5.1.5. Social Impacts

Social impacts relate to interactions of oil or HS spills with human values and
behavioral patterns, such as diminishment of the aesthetic value and enjoyable use of
the spill-affected area and its adjoining areas.

The most recognizable social impact of oil or HS spills is public and private interest
group activity. Interest groups often seek action and information on oil or chemical
spills shortly after they occur. Every effort should be made to give accurate information
to the public on a regularly scheduled basis.

SECTION3.DOC 3-9 09/26/98




O0Q'eENOILO3S

0L-€

86/92/60

pue- uo pajjids 2oue}sqng SNopIezZeH PUe |10 JO Yied uonelbin ajqissod

L-¢ aanbig

SANDSYONE N

" DEMONSTRATES POSSIBLE SPILL MIGRATION TO IMPERMEABLE LAYER, (SOURCE: APl PUBLICATICN 4149 DEC,, 1972)
OUTCROPPING AND EVENTUAL CONTAMINATION OF GROUND WATER.

TVNANVIN 3ONVAIND NOLLNIAZYd TIdS




SPILL PREVENTION GUIDANCE MANUAL

3.5.2. Factors Affecting Impact

The factors affecting the impact of an oil or HS spill are directly influenced by the
quantity, frequency, type, condition, and the location of the spill.

In general, the greater the quantity of material spilled the greater the impact.
However, for some HS, the impact is just as great for a small quantity spill. Keep in
mind, small but frequent spilis do not allow an affected area to recover and can have
the cumulative effect of one large spill.

Different types of oils will have different impacts. Light oils such as gasoline and jet
fuels will percolate into soil more readily and spread more quickly than heavy oils, thus
endangering ground water supplies. Aboveground spills of light fuels evaporate rapidly
and leave little undesirable residue; however, they constitute a flammability hazard
under many circumstances. Heavy fuels are more visible. They easily contaminate the
materials they contact and affect the aesthetic value of the area. Certain fuel additives
such as lead could complicate and increase the amount of effort required to clean up a

spill site. :

Different types of HS may produce various impacts as well. Depending on the type
of HS spilled, it may cause permanent damage to the effected area, such as
equipment, or flooring. Th|s may substantlally impact operatlon and possibly lead to a
halt in operation.

Compressed gases are not generally a threat to navigable waters, but a release
may be toxic to humans or pose a fire or explosion hazard. Many HS are flammable,
and if handled improperly, or spilled, may ignite. A reactive substance spill may cause
a fire or violent reaction if spilled in water. In addition, a poison spilled may cause
serious injury.

The condition of the material is another factor that affects the impact of a spill. For
example, as oil is exposed to the environment the light fractioris evaporate leaving a
residual mass, of heavier organics. Usually this is less harmful to the environment, but
it creates physical and economic impacts. In addition, the chemical composition of the
HS may alter, which may lead to hazardous impacts.

The location of the spill will influence its impact. . For oil and petroleum products,
small quantities of gasoline spilled in open harbor waters without commercial fish will
evaporate readily and have minimal effects. However, if the spill is surrounded by
sensitive areas such as estuaries, recreational beaches, commercial and recreational
fishing, then the impacts are greater. For HS, the location of the spill greatly influences
the impact. An HS spilled in an open area may evaporate, or be absorbed into the
surface with minimal impacts. [f, on the other hand, the HS is spilled on an important
surface, or equipment, the impact may cause failure, deteriorate the item, or ultimately
halt operation.
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3.6. TYPICAL SPCC DEFICIENCIES

3.6.1. Oil and Hazardous Substance Storage and Transfer Deficiencies

The equipment and structures that provide primary storage and distribution of oil
and HS are high-risk locations for a spill. The equipment and structures include storage
tanks, transfer pipeline, loading and unloading racks, and related items such as pipe
supports, tank overflow prevention devices, and corrosion protection systems. Table 3-
4 identifies typical storage and transfer deficiencies which can result in a spill.

Table 34
Typical Storage and Transfer Deficiencies

Inadequate containment structures

Leaks from underground storage tanks

Tank leaks due to corrosion or worn parts

Tank leaks through seams and rivets

Tank overfilling due to level instrument failure

Leaks from heating coils in tanks containing heavy fuel
Tanks and piping damage by collision with mobile equipment
Tank and piping damage from inadequate supports
Pipeline fracture due to improper installation

Leaks from hose and piping ruptures

Leaks in pipes, valves, and fittings

Leaks from damaged loading connections

Leaks from loading arms, especially joints and gaskets
Susceptible to wind/weather damage or flooding

To remedy the deficiencies presented in Table 34, 40 CFR 112.7 requires the
construction of adequate storage and transfer areas and regular inspection of these
areas to assure that the structures and equipment will indeed serve their purpose of
controlling and minimizing the impact of a spill. Chapters 4 and 5 of this manual
provide the guidance needed to evaluate and correct deficiencies in storage and
transfer areas.

3.6.2. Spill Control Equipment Deficiencies

Although an area may already have SPCC measures in place, the equipment could
be insufficient in many ways. Table 3-5 lists common deficiencies of spill control
measures or equipment that have been installed at oil or HS areas.
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Table 3-5
Typical Deficiencies In Spill Control Equipment

Improper segregation of “clean” and “dirty” runoff
Improper storm water retainment

Inadequate drainage control structures
Inadequate containment volume

Insufficient sump capacity

Leaks in containment dikes

Dike drain valve unintentionally left open
Inadequate treatment unit design and installation
Breach in curbs, drains, and spill collection system
Level sensor failure

Breaches in security allowing sabotage or vandalism
Insufficient lighting at oil and HS areas

Overfill prevention equipment failure

To remedy the deficiencies presented in Table 3-5, 40 CFR 112.7 requires the
construction of adequate spill containment structures to contain a potential full-capacity
spill; the monitoring of drainage and treatment of contaminated drainage; and the
implementation of security measures such as valve locks, area lighting and area
fencing. In addition, 40 CFR 112.7 requires regular inspection- of spill containment
structures and drainage equipment to assure that the structures and equipment will
indeed serve their purpose of controlling and minimizing the impact of a spill. Chapters
7, 8 and 9 of this manual provide the guidance needed to evaluate and correct
deficiencies in area spill containment structures, drainage control equipment, and
security measures. :

3.6.3. Operational Deficiencies

Spills can result from the improper operation and maintenance of storage and
transfer areas, spill containment, drainage control, and security equipment and
structures. Examples of operational deficiencies are presented in Table 3-6.
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Table 3-6
Typical Operational Deficiencies

Improper storage procedures
Spills from the unattended draining of tank water

Operators incorrectly setting loading meters, and as a result,
overfilling the tank

Overfilling tank trucks, tank cars, barges, and tankers

Incompatible material mixing from improper identification of fill
ports

Improper maintenance of tank, pipe, valves, fittings, and
instrumentation and controls

Spills from quick-connect coupling operation

Spills from line flushing

Leaks from pump seals due to lack of maintenance
Plugging of drainage system by debris

Inadequate material handling and equipment
Improper operation of drainage control structures

Improper operation of stormwater treatment units

Finally, 40 CFR 112.7 requires that personnel be instructed and briefed on proper
spill prevention procedures and requirements; area personnel use standardized written
operating procedures; inspections are routinely performed to insure proper operation of
equipment; and records are maintained to document the successful implementation of
these personnel requirements. Chapters 4 through 9 of this manual provide the
guidance needed to evaluate and correct deficiencies in operation and maintenance of
storage and transfer areas, spill containment, drainage control, and security equipment
and structures. Chapter 10 in this manual provides guidance in identifying SPCC
deficiencies during inspections.
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CHAPTER 4

OIL AND HAZARDOUS SUBSTANCE STORAGE

4.1. INTRODUCTION

The Navy uses several types of storage areas to satisfy a variety of needs and
mission requirements. Bulk storage areas normally store oil and hazardous substances
(HS) in large aboveground storage tanks (ASTs) and underground storage tanks
(USTs). Non-bulk storage areas include hazardous substance storage  areas,
hazardous waste (HW) accumulation storage points, and other container storage sites
for oils and HS. This chapter provides specific guidance for identifying and evaluating
. deficiencies in oil and HS storage areas relative to spill prevention and recommends
corrective measures to insure compliance with applicable requirements. Area related
guidance is a general SPCC guidance that addresses mulitiple regulations, not just 40
CFR 112. This chapter also discusses the use of storage tanks and other types of
storage containers (i.e., drums, cylinders, cans, etc.). Bulk transfer and pipeline areas
are discussed in Chapter 5. '

Bulk oil storage areas use large ASTs and USTs for storing millions of gallons of oil
to support aircraft operations or to drive a power plant. These areas commonly consist
of several large (200,000 gallon and greater) ASTs or USTs or a farm of smaller tanks.
Smaller oil storage tanks, 1,000 to 5,000 gallon capacity, are commonly used such as
day tanks to fire boilers or fuel tanks to support equipment such as emergency
generators. Portable oil storage units of 3,000 gallons and below, called bowsers or
buffaloes, store lubricants or fuels for field operations. Bulk ASTs are also used to
store process chemicals for several operations including wastewater treatment plants,
metal plating, metal finishing, paint stripping, degreasing, and fire fighting practice
areas.

Bulk storage areas, due to the quantity of material stored, have the highest
potential for significant spills. Common spill problems associated with bulk storage
areas include overfilling, hose or pipeline ruptures, leaks from worn or corroded parts,
damage to tanks and pipes from inadequate supports or vehicle collisions, and
improper identification of fill ports, leading to mixing of hazardous and incompatible
substances.

Significant spills from non-bulk storage areas are unusual. However, small spills
are common; spills can occur from leaking containers, accidental releases from
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container handling, improper storage procedures, poor housekeeping, and inadequate
containment structures.

4.2. STORAGE TANKS

Tanks are generally classified by the internal vapor pressure they are designed to
sustain (atmospheric, low pressure, and high pressure). Naval activities use these
tanks in a variety of ways to meet the specific storage requirements of the substances
used.

Atmospheric tanks operate near atmospheric pressure and are used for the storage
of low-volatility materials such as heavy oils, hydraulic fluids, antifreeze (ethylene
glycol) and metal plating wastes. Common construction materials include welded and
riveted mild steel, stainless steel, plastic, fiberglass-reinforced plastic (FRP), and
concrete. The Federal Occupational Safety and Health Administration (OSHA) (29 CFR
1910.1086) requires that atmospheric tanks be designed to operate at pressures from
atmospheric through 0.5 psig. In many instances, these tanks are protected by
pressure vacuum vents to maintain the pressure differential between the tank interior
and the atmosphere.

Low-pressure tanks are designed to operate at pressures between 0 and 15 psig
and are preferred over atmospheric tanks for storing volatile products (vapor pressure
<15 psig) such as benzene, acetone, and light napthas. These tanks are normally
constructed of steel and are equipped with pressure relief valves or ruptured disks to
prevent pressure buildup. Vapor control devices may be required for low-pressure
tanks to prevent hazardous gases from venting to the atmosphere. In practice,
atmospheric tanks can be used in lieu of low-pressure tanks at the expense of
significant vapor losses. However, local air quality requirements and product losses
may restrict their use. '

High-pressure tanks are used where the operating pressure exceeds 15 psig. The
Navy uses high-pressure tanks primarily for the storage of compressed gases such as
Freon®, chlorine, and propane.

The following tank operation and system paraméfers are identified and discussed in
this chapter.

e Tank Construction and Materials
¢ Material Strength

o Storage Compatibility

¢ Corrosion Protection

¢ Grounding

e Internal Tank Heating Coils

e Level Controls

o Automatic Controls
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e Secondary Containment

e Tank Testing |

e Tank Inspection

e Leak Detection and Monitoring
e Certification

4.2.1. Tank Construction and Materials

A primary concern is that the tank type is adequate for the storage conditions
(material stored, pressure, and temperature). A discussion of the numerous types of
tanks available is beyond the scope of this manual. What is important is that by
knowing the vapor pressure of a chemical at a given temperature, you can determine if
the type of tank is appropriate to withstand the pressure. In actual conditions, -
temperatures may vary considerably along with other factors, such as excessive
pressures occurring during filing operations. As a consequence, the approach
presented in this section should be used only to identify chemicals that warrant
pressure storage considerations.

Table 4-1 gives typical storage requirements for selected chemicals at standard
conditions (25°C, atmospheric pressure).

Storage Tank Type for Liquid?:e:‘ran‘i‘clls at Standard Conditions
Tank | Tank
Chemical Type Chemical Type
Acetaldehyde H Ethylene diamine A
Acetamide A Ethylene dichloride L
Acetic acid A Ethylene glycol A
Acetone L Ethylene glycol monoethyl ether A
Acetonitrile L Formic acid ' L
Acetaphenone A Freons® H
Acrolein L Furfural A
Acrylonitrile L Gasoline A
Allyl alcohol L Glycerin A
Ammonia H Hydrocyanic acid L
Benzene L Isoprene L
Benzoic acid A Methy! acrylate L
Butane H Methyl amine H
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Table 4-1 Cont. ’

Storage Tank Type for Liquid Chemicals at Standard Conditions

Tank Tank
Chemical Type Chemical Type

Carbon disulfide L Methylchloride H
Carbon tetrachloride L Methyl ethyl ketone L
Chlorobenzene L Methy! formate L
Chloroethanol A Naptha A
Chloroform L Nitrobenzene A
Chloropicrin L Nitrophenol A
Chlorosulfonic acid A Nitrotoluene A
Cumene A Pentane L
Cyclohexane L Petroleum oil A
Cyclohexanone A Propane H
Dichloromethane L Pyridine A
Diesel oil A Styrene A
Diethyl ether L Sulfuric acid A
Dimethylformamide A Sulfur trioxide L
Dimethy! phthalate A Tetrachloroethane A
Dioxane ' L Tetrahydrofuran L
Epichlorohydrin A Toluene A
Ethanol L Trichloroethylene L
Ethyl acetate L Xylene A
Ethyl benzene A

Key: A = Atmospheric, less than 0.5 psig
L = Low Pressure, less than 15 psig but greater than 0.5 psig
H = High Pressure, greater than 15 psig
Source: Ecology and Environment, 1982.

Most tanks are stable and properly designed for the intended operation. Structural
elements must withstand the mechanical, hydrostatic, and thermal forces transmitted
during normal operation; but tank systems are normally assumed to be designed
properly. A review of design specifications and drawings is warranted only if
inadequate design or adverse soil conditions is strongly suspected. Spill prevention ‘
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requirements are intended to question whether the tank’s structural elements are
adequate for its normal operating conditions.

The National Fire Protection Association, Inc. (NFPA) Code 30 addresses the
design, construction, operation, testing, and maintenance of ASTs, USTs, and portable
tanks whose capacity exceed 660 gallons and are used to store flammable and
combustible liquids. The code covers tanks with low-pressure or high-pressure
operating conditions. NFPA Code 30A, The Automotive and Marine Service Station
Code, is also relevant for fuel storage tanks, piping, and ancillary equipment that are
used at service stations. It is particularly useful as guidance for preventing spills from
fuel dispensing units. NFPA Code 31, Oil Burning Equipment, contains guidance on
fuel storage tanks that are used in conjunction with boilers and other oil burning
equipment. NFPA Code 31 contains requirements for tanks that are less than 660
gallons in size and for day tanks that are installed inside of buildings. Specific NFPA
spill prevention requirements are noted in each corresponding tank system discussed in
the following sections.

RCRA regulations, 40 CFR 264.191, require the owner to determine that a HW tank
system is not leaking or is unfit for use. This assessment must determine that the tank
system is adequately designed, has sufficient structural strength, and is compatible with
the waste(s) to be stored or treated. The purpose of this assessment is to ensure that
the tank will not collapse, rupture, or fail. At a minimum, this assessment must consider
_ the following: design standard(s); hazardous characteristics of the waste(s) that have
been and will be handled; existing corrosion protection measures; documented age of
the tank system; and results of a leak test, internal inspection, or other tank integrity
examination.

The following guidelines are intended to give a better understanding of potential
structural problems with tanks and to determine requirements to reduce the likelihood of
spills. Unless a major structural problem is apparent (i.e., visible settlement of tank),
corrective action is usually not warranted.

4.2.1.1. Aboveground Tanks

Aboveground tanks may be horizontal, vertical, partially buried (base and
foundation), or totally elevated from the ground by column or supports. It is important to
note that if more than 10% of the volume of the tank and associated piping is below the
surface grade then the tank is regulated as an underground tank and must meet the
requirements in 40 CFR 280 (see section 2.6.4 of this Guidance Manual for a full
definition of regulated underground tanks). The SPCC should address field-constructed
tanks even though they are deferred under 40 CFR 280. To assure the stability of
aboveground tanks, it is necessary that the tank rests on a level, sound foundation.
Small elevated horizontal tanks supported by small steel posts and tall, small-diameter
vertical tanks are more susceptible to stability and anchorage problems than horizontal
tanks that are not elevated. Figure 4-1 shows several types of typical above ground
storage tanks.

Sectiond.doc , 4-5 09/26/98




SPILL PREVENTION GUIDANCE MANUAL

Vertical tanks are almost always installed directly on a concrete pad. Figure 4-2
shows a typical tank foundation on a concrete pad. Figure 4-3 shows a schematic of a
ringwall foundation for a large outdoor vertical tank. The ringwall distributes the tank
load and creates a more uniform soil loading condition and structural support. The
“outer wall of the tank is supported by the concrete ring, but inside of this ring, the floor
of the tank may be underlain by compacted gravel or fill dirt. Due to this type of
construction a leak may not be detected as it may seep straight down into the gravel or
fill dirt. A foundation sealer and adequate drainage grading are important to prevent the
accumulation of rainwater and minimize moisture under and around the tank to
minimize spill risk.

‘Horizontal tanks are usually installed on legs or saddle supports; the legs or saddle
supports should then rest on a level foundation. Figure 4-4 shows a horizontal tank
resting on a saddle support. For adequate support, horizontal cylindrical tanks should
rest on saddles that make contact on at least 120° of their circumference. To minimize
potential point sources of corrosion, the ends and edges of these saddles should be
angled to allow drainage of precipitation or spillage away from the tank surface. Ideally,
contact should consist of a metal reinforcing wear plate hermetically sealed to the tank
and a metal saddle resting on a concrete pier. An alternative, though less desirable, is
resting the sealed plate directly on a concrete saddle. Decomposable material such as
tar-saturated felt paper should never be used as a wear plate, since this provides a
moist surface to encourage corrosion.

An EPA memorandum entitled “Use of Alternative Secondary Containment
Measures at Facilities Regulated under the Qil Pollution Prevention Regulation (40 CFR
112)” states that in order for double walled aboveground tanks to provide substantially
equivalent protection of navigable waters, they must meet the secondary containment
requirement listed in 40 CFR 112.7(c) or:

¢ individual tanks must have capacities less than 12,000 gallons
¢ inner tank constructed of Underwriters’ Laboratory-listed steel tank

o outer wall constructed in accordance with nationally accepted industry
standards

e tank has overfill prevention measures that include an overfill alarm and an
automatic flow restrictor or flow shut-off

e constant monitoring of all product transfers

e manifolded tanks or other piping arrangements that would permit a volume of
oil greater than the capacity of one tank to be spilled as a result of a single
system failure must have a combined capacity less than 40,000 gallons

NFPA Code 30 also requires anti-siphon protection on double walled aboveground.
tanks. Without anti-siphon protection, a break in the delivery piping could cause the
entire contents of a tank to siphon out onto the ground. Anti-siphon protection is also
critical for all aboveground tanks that have delivery piping that extends outside of diked
areas whenever any portion of the piping is lower than the liquid level in the tank.
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Figure 4-1
Typical Aboveground Storage Tanks
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TANKS SHELL — CHECK
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Figure 4-2
Typical Tank Foundation - Areas of Concern

Figure 4-3
Ilustrative Ringwall Foundation
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‘ Whether the tank rests directly on a concrete pad or on legs or saddle supports, the
foundation must be free of cracks and deterioration. A crumbling or uneven foundation
can lead to corrosion or can result in added stresses to the tank. This can result in tank
failure and release of stored material; therefore, a cracked, crumbling, or otherwise
deteriorating foundation must be repaired. Tank legs or stands should also be
inspected for integrity and deterioration or corrosion. In addition, anchor bolts should
be checked for tightness. Unstable, wobbly tank legs are cause for replacement.
Saddle supports should be checked for cracks, buckling, or crumbling and should be

repaired as necessary.

EXTERNAL AND INTERNAL INSPECTION:
CHECK TANK ENDS FOR CRACKS OR
DEFORMATION RESULTING FROM
EXCESSIVE END DEFLECTION

EXTERNAL INSPECTION: CHECK
FOR CORROS ION WHERE WEAR
PLATE OR SADDLE CONTACTS
TANK

EXTERNAL INSPECTION: CHECK

‘ @1 SADDLE SUPPORTS FOR DETER-
IORATION, CRACKS, BUCKLING

’ EXTERNAL INSPECTION: CHECK
WALL/PROTECTIVE COATING COR-
ROSION, DISCOLORATION OF

PAINT, CRACKS, BUCKLES
BLISTERS, BULGES; CHECl’( MAN- EXTERNAL INSPECTION: CHECK

WAYS, CONNECTIONS, WELDS, LIQUID-LEVEL GAGE FOR PROPER
AND SEAMS FOR CRACKS OR OPERAT ION

CORROSION I

INTERNAL INSPECTION: CHECK
TANK SHELL SURFACE FOR RUST,
PEELING, BULGES, HOLES, OR
CRACKS IN LINING; CHECK
JOINTS FOR CRACKING

EXTERNAL INSPECTION: CHECK
VALVES, FLANGES, AND PiPING
FOR LEAKAGE AND DETERIORA-
TION

/
\
\
14 1]

INTERNAL INSPECTION: CHECK
EXTERNAL INSPECTION: CMECK TANK BOTTOM FOR CORROSION
FOR CRACKS AT MIDDLE OF TANK . PITS, THICKNESS, UNEVENNESS,
RESULTING FROM HORIZONTAL AND CRACKS; CHECK SEAMS AND
SUCKL ING RIVETS FOR TIGHTNESS AND
CORROSION .

Figure 4-4
Typical Saddle Supports - Areas of concern
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4.2.1.2. Underground Tanks

Underground tanks are typically horizontal since more uniform support can be
achieved. This uniform support eliminates the structural support problem encountered
with horizontal aboveground tanks.

USTs located in areas with a high water table or flooding are subject to floating.
Several methods are used to prevent flotation:

e Placing the tank at a sufficient depth;

e Adding a thicker slab at grade;

e Anchoring the tank using deadmen anchors, (see Figure 4-5);
e Anchoring the tank using a hold-down pad ; and

e Anchoring the tank using mid-anchoring (‘this is to be used on a limited basis
only after consulting the tank manufacturer).

TURNBUCKLE

DEADMAN
ANCHOR

11— — Il—lll-—-lil—lll——lll——lll—'—m—ulli——ll —T11l

TANK IS UNDERGROUND

Figure 4-5
Deadman Anchor

Placing the tank at a sufficient depth with adequate backfill is the most common
method used to prevent floatation. Increasing the thickness of the at grade concrete
pavement also helps. Mid-anchoring is used infrequently, since improper installation
may damage protective coatings or the shell of the tank or violate the electrical isolation
of cathodically protected steel tanks.
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A major problem with underground tanks is that due to their inaccessibility,
structural stability problems can not be readily identified. New UST requirements
(40CFR 280) establish very stringent design and installation requirements geared
towards eliminating these problems.

Double walled underground storage tanks are required to follow the requirements of
USTs as listed in 40 CFR 280. The use of double walled tanks as a means of
secondary containment is discussed in 40 CFR 280.42(b)(1), and regulations on
interstitial monitoring are written in 40 CFR 280.43(g). The major requirements for
regulated USTs are provided in section 2.6.4 of this document.

4.2.1.3. New Tank Construction 280.20

New underground storage tanks must be constructed and installed in compliance
with 40 CFR 280. New tanks can be constructed of fiberglass-reinforced plastic (FRP),
cathodically protected steel, or steel FRP composite. Metal tanks without corrosion
protection can be used if a corrosion expert determines that the soil is not sufficiently
corrosive to cause the tank to fail during the operating life. The owners and operators
must maintain records for the operating life of the tank showing that unprotected tanks
are not subject to corrosion.

The associated piping of underground storage tanks must meet the same material
and corrosion requirements as the tanks. Corrosion protection is discussed in Section
424

4.2.1.4. Upgrading of Existing UST Systems 280.21(a)

By December 22, 1998, all USTs must comply with the following requirements as
specified in 40 CFR 280:

a) same performance standards as new tanks
b) upgrade requirements
c) closure requirements

The upgrade requirements include lining the tank or providing cathodic protection,
or a combination of both. If the tank is lined, it must be installed in accordance with 40
CFR 280.33. Cathodic protection in required to be in accordance with 40 CFR 280.21

(b)(2).

4.2.2. Material Strength

Another consideration is the material strength of the tank. Mild (carbon) steel is
widely used for both aboveground and underground tanks and appurtenances due to its
strength, durability, and low cost, but it is very vuinerable to corrosion. Proper corrosion
control techniques can significantly enhance mild steel's resistance to severe internal
and external conditions. Stainless steel offers superior corrosion resistance to
chlorinated organics and acids compared to mild steel, but it is more expensive. FRP
tanks have high-corrosion resistance but lack the structural strength, performance at
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elevated temperatures (above 200°), and impact resistance of steel tanks. These
constraints limit their use to operating pressures close to atmospheric and conditions of
minimal structural demands. OSHA regulations prohibit the use of FRP tanks for above
ground storage of flammable or combustible liquids.

4.2.3. Storage Compatibility

Another consideration in evaluating the adequacy of storage tanks is the degree to
which the construction material of the tank and appurtenances are compatible with the
stored material. The variety of chemicals used in the Navy have different physical and
chemical characteristics and specific storage requirements. Many materials may
undergo corrosion, loss of structural integrity, or total destruction when in contact with
certain chemicals or combination of chemicals. Storing materials in an inappropriate
tank can result in a leak, or worse, an explosive condition. This is a great concern
when dealing with underground tanks or aboveground tanks with concrete bottoms,

- since leaks can go undetected.

40 CFR 264.172 also requires that tanks not contain hazardous substance or waste
that are incompatible with the tank's construction. If a tank stores the material it was
originally designed to contain, then it probably satisfies this requirement. However,
tanks used to store HW and substances other than which they were intended may be
inappropriate and should be carefully evaluated for compatibility. A typical example of
incompatible storage is the storage of corrosive waste liquids in bare steel tanks.

A qualified professional should evaluate and certify the adequacy of any proposed
chemical and material combination prior to actual storage. Chemical products should
be removed promptly from incompatible tanks and pipes. This is particularly important
for underground and partially buried tanks and pipes where leaks could go undetected
for long periods of time. Appendix F contains a compatibility matrix between specific
chemicals and a variety of construction materials. The chemicals listed are
representative of materials commonly encountered at Navy activities. Because
corrosion and reaction rates also depend upon other factors such as concentration,
temperature, and humidity, the matrix presents only the general suitability of a chemical
or material combination over a broad range of conditions. Therefore, the matrix should
be used as a tool for preliminary screening of a material and chemical combination and
for identifying gross incompatibilities between chemicals and tank materials.

The interior of some existing tanks can be lined with an appropriate material and
reused. The cost-effectiveness of relining a tank will depend upon tank age, structural
integrity, and how well the tank has been maintained. If a tank is too old or
deteriorated, replacing it with a new tank may be more economical. Incompatible tank
- appurtenances such as access manholes, pipes, and valves, should be promptly
repaired or replaced.

Another storage compatibility concern is the aboveground storage of oil with a true
vapor pressure of 1.5 psia or more. Some examples are gasoline at any storage
temperature or JP-4 where the temperature exceeds 70° F. In these cases, the tanks
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should be equipped with an internal floating pan to control the presence of explosive
vapors.

 4.2.4. Corrosion Protection

Suitable methods of corrosion protection include: a coating with a suitable dielectric
material; field-installed cathodic protection systems designed by a corrosion expert;
impressed current systems designed to allow determination of current operating status;
or cathodic protection systems operated and maintained in accordance with 40 CFR
280.31 or according to guidelines established by the implementing agency. -

Increasing problems with chronic UST leaks due to corrosion have resulted in
design requirements for new USTs. Federal guidelines for implementation of SPCC
plans (40 CFR 112.7(e)(2)(iv)) state that new buried metallic storage tanks and piping
should be protected from corrosion by coatings, cathodic protection or other effective
methods, and should at least be subjected to regular pressure testing. Partially buried
tanks for the storage of oil are not recommended unless the buried section is
adequately protected (40 CFR 112.7(e)(2)(v)). @ New tank SPCC construction
requirements are also in DM 22. -

The corrosion prevention requirements of 40 CFR 280 address primarily new
underground tank construction. However, 40 CFR 280.20 (a) requires that by
December 22, 1998, all buried tanks be protected from corrosion by coatings, cathodic
protection, or other effective methods compatible with local soil conditions. Since
applying an exterior coating to a buried tank is seldom practical, installing a cathodic
protection system can be an effective and practical corrective action.

Corrosion of the tank supports on aboveground horizontal tanks can be a problem.
Horizontal tanks often come from the factory mounted on skids. If water is aliowed in
contact with these steel skids, then corrosion of the skids can be a significant problem.
If possible, steel tank supports should be on elevated concrete pads which are angled
so that precipitation drains away from the steel support structure. This is particularly
important when the tank is surrounded by concrete curbing such that rainwater routinely
accumulates around the tank. Another factor to be aware of is the floors of vertical
aboveground tanks which may also be subject to corrosion.

RCRA hazardous waste regulation 40 CFR 264.192 also requires that all new ASTs
and USTs used to store or treat HW be provided with an accepted form of corrosion
protection such as fiberglass, protective coatings, double-walled tanks with continuous
monitoring, and vaulted tanks equipped with man-ways for access to inspection and
maintenance. '

NFPA 30 also requires application of corrosion protection systems to flammable
and combustible liquid USTs and associated piping.
4.2.4.1. Fundamental Concepts

Corrosion is the deterioration of a material because of a reaction with its
environment. Plastics and other non-metallic materials may deteriorate rapidly when
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exposed to certain corrosive chemicals. This is a chemical reaction that can be easily
eliminated through proper selection (See Section 4.2.3) and careful handling of tank
and piping materials.

The reaction is usually an electrochemical process wherein the metal tank reacts
with its environment and oxidizes giving off electrons into the environment or into a
different type of metal. Steel aboveground tanks in contact with the earth, steel
underground tanks, and buried steel piping are all susceptible to corrosion. Corrosion
can occur over the entire tank, piping, or in small-localized spots. When localized,
corrosion may occur much more quickly, resulting in deeper holes. Corrosion control in
metals is therefore more complicated and more strictly regulated. The American
Petroleum Institute has tabulated steel tank and pipe failure data; corrosion is the major
cause of all leaks.

The characteristics of soil, water, and air surrounding a tank or pipeline directly
influence the rate of corrosion. Although corrosion of non-buried aboveground tanks
and pipes is a concern, its presence can be easily detected and mitigated through
routine inspections and maintenance. Partially buried and underground steel tank
systems require special considerations to minimize corrosion from adverse soil
conditions such as corrosive elements, poor soil aeration, high or low pH, high moisture
or organic content, and low or non-uniform resistivity. Soils with a resistivity (resistance
to direct current within the material) of 10,000 ohm-cm or less usually require corrosion
protection. Many states are even more stringent and you should consult applicable
state and local requirements. Table 4-2 provides relative corrosivities based on the
different resistivities of soils.

Table 4-2
Soil Resistivity Classification
Resistivity - ohm-cm Category
0-1,000 Very corrosive

1,000-5,000 Aggressive
5,000-10,000 Mildly corrosive
10,000-25,000 Slightly corrosive
Over 25,000 ' Progessively less corrosive

Source: Steel Tank Institute, R892-91, page 4

Corrosion may be eliminated by the proper application of protection methods.
Table 4-3 lists several common corrosion control methods. One way to avoid corrosion
damage from environmental conditions is to install tanks and piping constructed of
fiberglass and PVC. Coating tanks and piping is another method of preventing
corrosion, since the metal of the tank or piping is no longer in direct contact with the
corrosive soil. Coating aboveground tanks and piping for corrosion protection is
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common since the coating can be inspected. However, coatings can easily become
damaged, and severe localized corrosion (pitting or pinhole corrosion) can occur where
the damage occurs.

The most common corrosion protection methods applied to tanks are the
application of protective coatings and/or installation of cathodic protection systems. A
complete evaluation of the corrosion protection systems in existing tanks and pipes is
beyond the scope of a SPCC plan. However, one should be able to tell if these areas
are afforded adequate corrosion protection, if the systems operate properly, and if they
are inspected and maintained. Use the following guidelines to identify and evaluate the
adequacy of existing corrosion protection systems. If a system needs further
evaluation, a corrosion control expert should be consulted.

Table 4-3
Corrosion Control Methods

Typeof Comroion

e Control i\ﬂ;thods‘ |

Uniform Corrosion ¢ Inhibitors
) ¢ Protective coating
o Anodic protection

Intergranular Corrosion ¢ Avoiding temperatures that can cause contaminant precipitation
during heat treatment or welding

Pitting Corrosion ) ¢ Protective coating
o Allowing for corrosion in wall thickness

Stress-Corrosion Cracking ¢ Reducing residual or applied stresses
’ o Redistributing stresses
* Avoiding misalignment of sections joined by bolts, rivets, or welds
e Materials of similar expansion coefficients in one structure
e Protective coating
o Cathodic protection

Corrosion Fatigue ' ¢ Minimizing cyclic stresses and vibrations

¢ Reinforcing critical areas

e Redistributing stresses

e Avoiding rapid changes in load, temperature, or pressure

¢ Inducing compressive stresses through swaging, rolhng, vapor
blasting, chain tumbling, etc.

Galvanic Corrosion e  Avoiding galvanic couples
o Completely insulating dissimilar metals (paint alone is insufficient)

e Using filler rods of same chemical composition as metal surface
during welding

¢ Avoiding unfavorable area relationships

» Using replaceable parts of the anodic metal
¢ Cathodic protection

o Inhibitors
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Table 4-3 Cont.
Corrosion Control Methods

Type of Corrosion Control Methods

Thermogalvanic Corrosion ' e Avoiding non-uniform heating and cooling
e Maintaining uniform coating or insulation thickness

Crevice Corrosion; Concentration Cells e Minimizing sharp comners and other stagnant areas

e Minimizing crevices to a minimum, especially in heat transfer areas
and in aqueous environments containing inorganic solutions or
" dissolved oxygen

e Enveloping or sealing crevices

e Protective coating

e Removing dirt and mill-scale during cleaning and surface preparation
e Welded butt joints with continuous welds instead of bolts or rivets

e Inhibitors ‘

Erosion; Impingement Attack e Decreasing fluid stream velocity to approach laminar flow
e Minimizing abrupt changes in flow direction
e  Streamlining flow where possible

« Installing replaceable impingement plates at critical points in
flowlines

e Filters and steam traps to remove suspended solids and water vapor

¢ Protective coating ‘

e Cathodic protection

Cavitation Damage e Maintaining pressure above liquid vapor pressure
e Minimizing hydrodynamic pressure differences

e Protective Coating

e Cathodic protection

¢ Injecting or generating larger bubbles

Frettirig Corrosion e Installing barriers which allow for slip between metals
¢ Increasing load to stop motion, but not above load capacity
s Porous protective coating

e Lubricant
Hydrogen Embrittlement e Low-hydrogen welding electrodes
e  Avoiding incorrect pickling, surface preparation, and treatmen
methods .

¢ Inducing compressive stresses
e Baking metal at 200-300° F to remove hydrogen
e Impervious coating such as rubber or plastic

Stray-Current Corrosion ¢ Providing good insulation on electrical cables and components
¢ Grounding exposed components of electrical equipment

e Draining off stray currents with another conducting material

e  Electrically bonding metallic structures

e Cathodic protection ‘
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Table 4-3 Cont.
Corrosion Control Methods

Differential-Environment Cells o Underlying and backfill underground pipelines and tanks with the
same material

e Avoiding partially buried structures
« Protective coating '
o Cathodic protection

4.2.4.2. Protective Coating Systems. |

Protective coatings work by creating a barrier to moisture, oxygen, and electrical
current, thus, sealing the metal tank from the corrosive environment. Protective
coatings are applied to protect both exterior and interior surfaces. To stop corrosion
completely, coatings and linings (interior surface) must provide the following:

o Form a uniform high-resistance to electrical current,

e Be pore free,

e Have excellent adhesion to the tank,

e Be resistant to damage due to impact and abrasion,

o Be resistant to moisture absorption,

o Be splash resistant to product spills,

e Resist degradation with time and exposure to the environment, and
e Be compatible with cathodic protection systems.

For the best results, coating materials should have high dielectric properties and
should be applied to properly prepared surfaces. Some of the common coating
materials used include polyurethanes, epoxies, and reinforced plastics. Coatings that
are applied by the manufacturer generally perform better than coatings applied in the
field. Normally, a good coating system decreases the size and cost of the cathodic
protection system, as well as increases the life of the protection system.

Chemical compatibility and operating temperature are the prime considerations in
coating evaluation or selection. Comparative resistances of typical coatings are
provided in Table 4-4. However, these should be used for general information only,
and manufacturers should be consulted for more detail.

Sectiond.doc 4-17 09/26/98




SPILL PREVENTION GUIDANCE MANUAL

Table 4-4
Comparative Resistances of Typical Coatings
. Sunlight
Coating Type Acid Alkali Salts Solvents | Water | Oxidation and Stress | Abrasion | Heat
- ' Water

Acrylic 8 8 9 5 8 9 10 ? 10 8
Alkyd 6 6 8 4 8 3 10 5 6 8
Asphalt 10 7 10 2 10 2 7 5 3 4
Chlorinated Rubber 10 10 10 3 10 9 7 7 7 5
Epoxy 10 9 10 8 10 6 9 3 6 9
Furan 10 10 10 10 10 2 8 1 5 9
Inorganic (metallic) 1 1 5 10 5 10 10 ? 10 10
Latex 2 1 6 1 2 1 10 ? 6 5
Neoprene 10 10 10 4 10 8 8 10 10 10
Oil Base 1 1 6 2 7 1 10 4 4 7
Phenolic 10 2 10 10 10 7 9 2 5 10
Saran 10 8 10 5 10 10 7 7 7 7
Urethanes 9 10 10 9 10 9 8 ? 10 8
Vinyl 10 10 10 5 10 10 10 8 7 7

Scale: 1= Nonresistant
10 = Extremely resistant
? = Insufficient data

Sources: NACE, 1975, and Steiner, 1959.

It should be noted that buried tanks and piping that do not also have cathodic
protection can suffer much faster corrosion damage than bare steel tanks and piping if
the coating has been damaged in any way. Small holes in the coating cause corrosion
to be greatly accelerated on the surface of the tank or piping exposed by the hole and
the steel can corrode clear through much faster than if the coating was not there at all.
Whenever possible, coatings should be used in conjunction with cathodic protection on
buried tanks and piping. For aboveground piping systems, coating damage on

aboveground piping may allow water to seep inside of the coating where it will collect

and again cause greater corrosion damage than if the coating was not present.

Eroded coatings or linings are spill prevention deficiencies and should be repaired
promptly to avoid the spread of corrosion. If the extent of corrosion can result in failure,
or if the tank is already leaking, it should be removed immediately from service for
proper replacement or repair.

DM-22 requires that underground steel piping systems be cathodically protected in
addition to a coating or wrapping. NFGS 15192 requires that new underground steel
pipes have a factory-applied polyethylene coating with an adhesive undercoat for diesel
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‘ and fuel ol pipes. Fittings, couplings and areas of damaged coating are to be covered
with tape conforming to FS L-T-15.

Coatings and linings are economical retrofit alternatives to achieve chemical
resistant tanks and pipes, but are not feasible or are highly impractical for inaccessible
surfaces (i.e. buried tanks and pipes, pipe interior walls, tanks without manholes, etc.).
Recoating and rewrapping of aboveground piping systems is commonly practlced
throughout the Navy.

If the existing records do not indicate whether or not a UST has a protective
coating, it may be possible to observe a coating through an access manhole or vault. It
may also be possible to observe if venting piping has some type of coating that extends
above the ground level; if the piping is coated, then it is very probable that the UST also
has a coating.

4.2.4.3. Cathodic Protection

Cathodic protection reverses the electrochemical action of corrosion. Instead of
allowing electrons to flow away from a steel structure (thereby permitting corrosion to
occur), an electron flow toward the structure is induced, thereby protecting the
structure. The method has wide application for both aboveground and underground
structures and is often the only practical way to stop existing corrosion.

Cathodically protected systems can usually be identified by the presence of test
' stations, as presented in Figure 4-6. The test stations can be either wall mounted or
flush mounted on the ground usually adjacent to walls, curbs, or guard posts. The test

stations are usually installed for every tank and 200 lineal feet of piping.

There are two basic types of cathodic protection systems: the sacrificial anode
system and the impressed current system. The sacrificial anode (i.e., a metal anode
more negative in the galvanic series than the metal to be protected) is electrically
connected to the tank or piping and buried in the soil. To prevent corrosion, a sacrificial
anode such as magnesium or zinc, releases electrons and corrodes instead of the tank
or piping. A typical sacrificial anode system is shown in Figure 4-7.

Some of the drawbacks of a sacrificial anode system include:

e Low-voltage generation. Zinc anodes generate only .25 volts and may be
ineffective for soil resistivities of 2,000 ohm-cm or greater. Magnesium anodes
produce from .7 to .9 volt driving potential, but are often ineffective for soil
resistivities above 10,000 ohm-cm.

o Self-corrosion of sacrificial anodes reduces their usable protective current output
efficiency to about 50% for zinc and 90% for magnesium.

e Highly corrosive environments can drastically reduce their useful life. Sacrificial
anodes must be replaced frequently.

For these reasons, sacrificial anodes are used to protect relatively small areas,
‘ localized "hot spots” in a structure, well-coated structures, and locations where the
impressed current method poses a hazard.
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The impressed current system employs direct current from an external source to
reverse the flow of electrons and prevent corrosion. Current is passed through the
system by non-sacrificial anodes such as carbon or graphite, non-corrodible alloys, or
platinum. These anodes are buried in the ground and connected to an external power
supply. This method is preferably used for large, bare, or poorly coated surfaces. An
impressed current system is illustrated in Figure 4-8.

Potential problems associated with this system include:

» Damage to the steel structure and its coating due to excessive voltage.
¢ Interruption of protection by power failure.

o Stray current interference from adjacent or nearby buried structures

A cathodic protection system does not ensure that a structure is properly protected
against corrosion. Faulty cathodic protection constitutes a spill prevention deficiency
and must be corrected. Not replacing sacrificial anodes when required, evidence of
corrosion (rust spots, spalling, or flaking), or any of the above mentioned problems may
indicate the system is not designed, operated, or maintained properly.

As a retrofit method, cathodic protection is particularly effective for underground
applications, where it is impractical to excavate and coat buried tanks and pipes.
Cathodic protection is more effective and less expensive on coated structures, since
the amount of protective current required is proportional to the amount of bare metal
exposed to the corrosive media. On bare tanks, cathodic protection may be only 90%
effective, due to the existence of active pits into which the protective current cannot
penetrate.
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Figure 4-6
Sample Cathodic Protection Test Station Location

Sacrificial anode systems are generally not effective on bare tanks because of their
low volt driving potential. Also, since sacrificial anodes need to be bonded to all system
components being protected (in fact, threaded piping does not reliably provide the
necessary electrical continuity), retrofitting entails exposing all system components and
welding a bonding wire to these components. This can be costly and can require
purging the system for safety. Therefore, impressed current systems are probably the
best retrofit alternative for buried systems.
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Sacrificial Anode System
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Impressed Current System
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4.2.4.4. Other Methods

Other corrosion protection methods used include electrical isolation, corrosion
inhibitors, and strikeplates. These systems should only be used in concert with
cathodic protection or other acceptable method discussed above.

Electrical Isolation. This method isolates metal components using nonconductive

fittings, bushings, flanges, connections, etc.

This minimizes the potential for the

generation of electrical currents between dissimilar metals, which reduces the likelihood
of corrosion. Installation of non-conductive materials normally requires taking the tank

system out of service until work is complete.

Strikeplates. These are metal sheets placed inside a tank to prevent corrosion of
tank bottoms due to repeated mechanical impingement, such as gage sticks used for
inventory control. Strikeplates must be carefully placed to be effective.

Corrosion Inhibitors. Inhibitors added to stored liquids can sometimes help control

corrosion on the inside of a tank or pipe.

Typical inhibitors include chromates,

phosphates, silicates, organic sulfides and amines. Primary considerations and limiting
factors include proper inhibitor selection, correct concentration determination and

monitoring, and agitation of the liquid.

Corrosion-Resistant _Materials. Some applications (e.g., piping for corrosive
materials) require the use of corrosion-resistant piping materials. A variety of plastics
are used by naval activities for such applications. Table 4-5 provides a summary of
piping materials and their corrosion and chemical compatibility characteristics.

Table 4-5
Characteristics of Piping Materials ‘
For Aboveground and Underground Service

" Typeof
. Pipe: -

Chemical Compatibility

Characteristics

Carbon Steel = Not compatible with corrosive
chemicals such as acids.

Stainless Compatible with corrosive chemicals
Steel such as acids, depending on grade.
Aluminum Subject to attack by alkalis, traces of

heavy metal ions such as copper,
nickel, and mercury, and by prolonged
contact with wet insulation.

Susceptible to corrosion if not coated,
galvanized, cathodically protected (for
underground service), or otherwise protected
against corrosion.

Used when product purity is of great concem.
Primarily used for corrosion protection in product
transfer applications when coated carbon steel
will not suffice (e.g., at high operating
temperatures).

Limited structural strength as compared to steel.
Aluminum does not retain its structural strength
at low temperatures. Used in product transfer
applications involving substances that cannot be
handled by steel, such as organic acids.
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Table 4-5 Cont.
Characteristics of Piping Materials
For Aboveground and Underground Service

Type of Chemical Compatibility Characteristics
Pipe
Nickel and 99% nickel, 0.06% carbonsed for Useful for handling halogen acids at hig'h
Nickel Alloys  halogen acids at high temperatures. temperatures, sodium chloride solutions, and
caustic soda.

99% nickel, 0.01% carbon used for

fused caustic soda (sodium

hydroxides).
Lead and Useful for handling sulfuric acid at Lead has limited structural strength. It is '
Lead-Lined moderate temperatures. customary to lay lead pipe in steel angles or
Steel wood troughs. '
Copper and Has high resistance to industrial and Copper has excellent low-temperature properties.

Copper Alloys

Plastic Tube
and Pipe

marine atmospheres, seawater,
alkalis, and solvents.

Oxidizing agents rapidly corrode
copper. However, alloys have
somewhat different properties than
commercial copper.

Various plastics can be selected for
their resistance to specific chemicals

(1) Polyethylene pipe and tubing have
excellent resistance to salts, sodium
and ammonium hydroxides, and
sulfuric, nitric, and hydrochloric acids.

(2) Polyvinyl chloride pipe and tubing
have excellent resistance at room
temperatures to salts, alcohol,
ammonium hydroxide, and sulfuric,
acetic, nitric, and hydrochloric acids;
may be damaged by ketones,
aromatics, and some chlorinated
hydrocarbons.

(3) Polypropylene pipe and tubing
have excellent resistance to most
common organic and mineral acids
and their salts, strong and weak
alkalis, and many organic chemicals.

Cupro-nickel is applicable in seawater services.
Bronze pipe generally performs well in
hydrocarbon service.

Free from internal and external corrosion.
Allowable stresses and temperature limits are
low. Low structural strength when compared to
steel. Coefficients of thermal expansion are high.
Should be protected from fire exposure in
accordance with OSHA regulations.
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Table 4-5 Cont.
Characteristics of Piping Materials
For Aboveground and Underground Service

. Typeof -~ -Chemical Compatibility -~ .~ Characteristics
Plastic-Lined  See plastic pipe. Combines the chemical resistance of the various
Piping plastics and the tensile and structural strength of

steel.

Fiberglass/ - Compatible with a wide range of Less structural strength than steel. High
Fiberglass- corrosive chemicals, including acids, resistance to external and internal corrosion.
Reinforced bases, and hydrocarbon solvents Should be protected from fire exposure in
Pipe accordance with OSHA regulations.

4.2.5. Grounding

Because of the possibly explosive environment of fuel tanks, DM-22 requires the
grounding or bonding to a grounded network of certain items related to fuel storage.
Although the grounding of a tank system is not directly related to spill prevention, it is a
requirement of tank design. The SPCC inspector or environmental coordinator shouid
check for proper grounding when inspecting storage tanks. Items such as electrical
equipment, aboveground tanks, and pipe support columns are required to be grounded.
Refer to DM-22 for details on grounding and bonding of fuel areas.

4.2.6. Internal Tank Heating Coils

Standard practice in colder climates is to heat heavier fuel oils, such as No. 6 oil,
stored in aboveground tanks. Saturated steam is the preferred heating medium;
however, hot oil, hot water, or electric heating is also used where steam is not available.
Specific details regarding heating coils are found in DM-22.

Heating coils using steam or hot water that discharge to the environment may be
the source of a oil leak. During summer months, when heating coils are idle,
condensate lying in the coil internally corrodes the coil metal. Oil enters the coil and is
later discharged with the steam or hot water.

In some fuel oil heating systems, the exhaust steam and condensate are returned
to the boiler water feed system. If oil enters the boiler feed system, it can insulate and
burn the boiler tubes and drums, possibly resulting in metal failure and explosion.

40 CFR 112.7(e)(2)(vii) states that to control leakage through defective internal
heating coils, the following factors should be considered and applied, as appropriate.

e The steam return or exhaust lines from internal heating coils which discharge
into an open water course should be monitored for contamination or passed
through a settling tank, skimmer, or other retention system.
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e The feasibilty of instaling an external heating system should also be
considered.

4.2.7. Level Controls

Tank level controls or detection devices use level sensors and gauges to detect
and indicate the liquid level in a tank. They may be used by themselves, connected to
audio and/or visual high-level alarms that warn an operator of potential overfill
conditions, or interlocked to electronic or mechanical devices that automatically shut
down filling operations. Figure 4-9 shows a generalized schematic of an overfill
protection system.

40 CFR 112.7(e)(2)(viii) requires new and old oil tank installations to be fail-safe
engineered or updated to avoid spills. This includes installation of liquid level sensing
devices, high-level alarms, automatic pump cutoff devices, and other automatic
controls. NFPA 30 also requires overfill protection of ASTs storing flammable and
combustible liquids by utilizing high-level detection devices and automatic controls to
shut down or divert flow. Double-walled aboveground tanks are required to have an
overfill alarm and a high-level shutoff device by EPA and NFPA Code 30. In addition to
the high-level alarm and automatic shutoff device, NPFA Code 30 requires a liquid-level
indicating device for double-walled ASTs. The code also states that USTs be equipped
with an automatic system to shut down flow when the tank is 95% full or alert the
operator when the tank is more than 90% full. Some state and local agencies may also
require continuous level sensing equipment as a means of leak detection for the tanks.
In addition, level gauging devices and high- and low-level alarms are required for all oil
storage tanks by DM-22.
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Adapted from Technology for the Storage of Hazardous Liquids; A State—of—the—Art
Review, New York State Department of Envirnomental Conservation, 1983.

Figure 4-9
Elements Of Ideal Overfill Prevention System

Types of level sensing devices include float-actuated devices, displacement
systems, electrical capacitance sensors, optical sensors, ultrasonic sensors, thermal
conductivity sensors, and pressure sensors. Table 4-6 shows the characteristics of
level sensing devices available for aboveground and underground storage tanks and

“the types of gauges, alarms, and automatic controls that can be applied.

If only high- and low-level conditions need to be monitored rather than a continuous
measurement of liquid level, a conductive or capacitance-type probe may be
appropriate. However, the type of product being measured must also be considered.
For example, conductive level gages (both point probes and continuous measurement)
are not effective with fuels such as JP-4 due to low conductance. A mechanical device
or capacitance-type gage is more appropriate. Mechanical devices tend to be more
reliable and require less maintenance than electrical devices.
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Table 4-6
Liquid Level Sensing Devices
Type of Device Applicability Level ' Alarm and Shutoff Response
Indication

Float Actuated Devices

Chain float gauges A Gauge Interfaces with electronic or pneumatic controls

Tape float gauges A&U Gauge Interfaces with electronic or pneumatic controls

Fioat vent valves u None Automatic shutoff

Drop tube float valve A&U i None Automatic shutoff

Lever and shaft A Gauge Interfaces with electronic mechanisms or

mechanisms pneumatic controls

Magnetically coupled floats A Gauge Interfaces with electronic floats or pneumatic
controls

Displacer Devices

Torque tube displacer A Gauge Mechanical

Magnetically coupled A Gauge Mechanical displacers

displacers

Flexure-tube displacer A Gauge Interfaces with electronic nor pneumatic
controls

Pressure Devices

Pressure gauge - open A Gauge Interfaces with electronic vessel or pneumatic

vessel controls

Bubble-type systems A Gauge Interfaces with electronic{gas bubblers or

(9as bubblers) pneumatic controls

Head systems on A Gauge Interfaces with electronic pressurized tanks or

pressurized tanks pneumatic controls

Capacitance Devices ' A&U Gauge Audible alarm and automatic shutoff; electronic
controls

Thermal Conductivity A&U Gauge Audible alarm and automatic Devices shutoff;

Devices electronic controls :

Ultrasonic Devices A&U Gauge Audible alarm and automatic shutoff; electronic
controls

Optical Devices A&U Gauge Audible alarm and automatic shutoff; electronic
controls

A = Aboveground tanks

U = Underground tanks

4.2.7.1. Float-actuated Devices.

, Float-actuated devices are characterized by a buoyant member which floats at the

surface of the liquid. The float is typically made of a material such as aluminum,
stainless steel, or coated steel. This level-sensing device may be used in conjunction

with pneumatic or electronic devices to operate valves, pumps, remote alarms, or
automatic shutoff systems. Float-actuated devices are classified by the method used to

couple the float motion to the indicating system. Examples of classifications include

tape float gauges, chain float gauges, float vent valves, lever and shaft float gauges,

and magnetically coupled float gauges. ‘ ‘
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Tape and Chain Float Gauges. Chain or tape float gauges consist of a float
mechanically connected by a tape or a chain to a board or indicator dial as shown in
Figure 4-10. They are commonly used in large atmospheric storage tanks due to low
cost and reliability. Their disadvantages include the potential for (1) misalignment of the
float or the tape; (2) corrosion of the float material when improperly selected; and (3)
jamming and freezing of the float linkage.

SHEAVES

GAGE
HEAD

/

GAGE BOARD INDICATOR
] DIALS

Source: Technology for the Storage of Hazardous Liguids: A State-of-the-Art
Review, New York State Department of Envirormental Conservation, 1983.

Figure 4-10
Chain And Tape Float Gauges Used For Tank Level Control

Float Vent Valves. Float vent valves are simple, inexpensive devices used to
prevent overfilling of underground fuel tanks. These devices, which are shown in
Figure 4-11, are installed in the tank's vent line. When a high level is attained, the float
closes the vent line, thus blocking the escape of air. This action causes the pressures
inside the storage tank to equalize with the discharge head in the tank truck, thereby .
interrupting the flow of liquid.
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Sourge: OPW Division/Dover Corporation.

Figure 4-11
Float Vent Valves

The float vent valve also includes a pressure relief hole. Once flow from the tank
truck has ceased due to pressure equalization, the fill line is disconnected. Then, as
vapor escapes through the float vent valve relief hole, the liquid remaining in the fill line
drains into the tank.
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If dry disconnection couples are used, the liquid will be held in the transfer line, thus
preventing any spillage of product.

Drop Tube Float Valve. Drop tube float valves are two-stage shut-off valves, as
shown in Figure 4-12.

FILL CAP

MANHOLE COVER

FLOATER

TANK SHELL

Figure 4-12
Drop Tube Float Valve _
The valve mechanism releases and closes automatically when the liquid level rises

to about 95% of tank capacity. This reduces the flow rate through a bypass valve. The
operator may then stop filling the tank, disconnect and drain the hose. If the liquid rises
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to about 98% of tank capacity, indicating an unsafe condition of overfilling, the bypass
valve closes. No more liquid will be allowed into the tank until the level drops below a
set point.

Lever and Shaft Float Gauges. Lever and shaft float gauges consist of a hollow
metal sphere, sometimes filled with polyurethane foam, and a lever attached to a rotary
shaft that transmits the float motion to the outside of the vessel through a rotary seal as
indicated in Figure 4-13. These devices are applicable for atmospheric as well as
pressurized tanks.

FLOAT
PACKED BEARING %
FLOAT 1 } PACKED
SHAFT

(A)
(8)

Source: Technology for the Storage of Hazardous Liquids: A State-of-the-Art
Review, New York State Department of Envirormenta! Conservation, 1983.

L}

Figure 4-13
Lever and Shaft Float Gauge

Magnetically Coupled Float Gauges. Magnetically coupled float gauges consist of
a permanent magnet attached to a pivoted switch as shown in Figure 4-14. As the float

rises, following the liquid level, it raises a magnet attractor into the field of the magnet,
which in turn snaps against the non-magnetic barrier tube to tilt a switch. When the
liquid level falls, the float draws the magnet attractor below the magnetic field. The
magnet swings out and tilts the switch to the reverse position, causing actuation of the
low-level switch. The float and guide tube that come in contact with the measured
liquid are available in a variety of materials for resistance to corrosion and chemical
attack. Magnetically coupled float gauges may be used in conjunction with pneumatic
and electronic controls to operate pumps, valves, alarms, and other external systems.
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Source: Technology for the Storage of Hazardous Liquids: A State-of-the-Art
Review, New York State Department of Envircrmental Conservation, 1983.

Figure 4-14
Magnetically Coupled Float Gauge

4.2.7.2. Displacer Systems.

Displacer-actuated devices use the buoyant force of a partially submerged float or
displacer as a measure of liquid level. The vertical motion of the displacer is directly
‘ proportional to the buoyant force, which correlates to the level of the liquid. Accurate
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level measurement with displacement devices is a function of the liquid and vapor
densities. Displacer devices can be used in top cage mountings or side mountings in
aboveground tanks (atmospheric, pressurized, or vacuum tanks). The following are
several types of displacer-actuated level sensing devices.

Torque Tube Displacer. Figure 4-15 depicts a torque tube displacer, which is one
of the most frequently used level-measuring devices. The displacer is suspended on a
rod attached to a torque tube. This is fixed at its outer end and supported on a knife-
edge bearing at its inner end. The torque tube, in addition to being the elastic member,
also constitutes a packless, pressure-tight barrier. Inside the torque tube is a shaft
fixed to the torque tube at its inner end. The rotation of the outer end of the shaft
through a range of 5 to 10 degrees is proportional to the buoyant force exerted on the
displacer by the stored liquid.

Magnetically Coupled Displacer. The magnetically coupled displacer, illustrated in
Figure 4-16, is constrained by a spring and moves a drive magnet enclosed in a
protecting tube. Motion of the drive magnet is transmitted to the indicating mechanism
by a magnetic follower outside the protecting tube. Devices of this type are almost
always mounted in external displacer cages and require two tank connections, one
above and one below the liquid level. The magnetically coupled displacers are
compatible with both pneumatic and electronic controls.

Flexure Tube Displacer. The flexure tube displacer, as shown in Figure 4-17, is a
comparatively simple displacer device. It consists of an elliptical or cylindrical float
mounted on a short arm. The arm is connected to the free end of a flexible tube; the
fixed end is attached to a mounting flange. Motion of the float end of the tube is
transmitted outside the float chamber by means of a rod extending through the tube.
These devices are side-mounted and are commonly used to activate either an electrical
level switch or a pneumatic pilot.

TORQUE TUBE
ROTARY SHAFT

f

DISPLACER ROD

— D1 SPLACER

Source: Technology for the Storage of Hazardous Liquids:
\-J A State-of-the-Art Review, New York State
. Departnent of Envirormental Conservation, 1983.

Figure 4-15
Torque Tube Displacer
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Figure 4-16
Magnetically Coupled Displacer

Source: Technology for the Storage of
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Figure 4-17
Flexure Tube Displacer
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4.2.7.3. Hydrostatic Head (Pressure) Devices.

A variety of devices utilize hydrostatic head as a measure of level in aboveground
tanks. As in displacer devices, accurate level measurement by hydrostatic head is a
function of the densities of both the liquid and the vapor-air mixture inside the tank.
Therefore, the tank should be used to store the type of product for which it was
designed. The majority of these types of level sensing devices use standard pressure
or differential pressure measuring devices. They are compatible with either pneumatic
or electronic controls. The following are examples of hydrostatic head level sensing
devices.

Open-Vessel Pressure Gauge System. The pressure gauge system on open
vessels is the. simplest application of head level measurement. The pressure-

measuring element is located at or below the minimum operating level in the tank.
Pressure piping between the vessel and the measuring element must be sloped upward
toward the vessel to prevent errors due to entrapped air or other gases. A drain valve
at the measuring element allows sediment to be flushed from the piping. These types
of level sensing devices are compatible with both pneumatic and electronic controls,
although electropneumatic converters may be required when electronic controls are
used.

Bubble Tube System. Bubble tube systems consist of a tube inserted in the tank
through which an air stream is maintained. The pressure required to keep the liquid out
of the tube is proportional to the liquid level in the tank. The higher the liquid level, the
higher the air pressure must be to keep the tube evacuated. A flow regulator maintains
a constant supply of air into the tube. A pressure indicator is located downstream of the
flow regulator to measure the liquid level by measuring the pressure head exerted by
the liquid. Bubble tube systems are particularly applicable to corrosive and viscous
liquids, liquids subject to freezing, and liquids containing entrained solids. They are
generally used in conjunction with pneumatic controls if electropneumatic converters
are provided. Bubble tube systems are usually more expensive than float or displacer
systems, since they require a constant supply of clean and dry instrument air. This
system is shown in Figure 4-18.

Pressurized Tank System. Head systems on pressurized tanks measure liquid
level by means of hydrostatic head; this system differs from the system in open vessels
in that a differential pressure measurement is made. Applications of this technique may
employ almost any of the conventional differential pressure measuring devices.

Careful attention to the details of the installation is important. The density and
vapor pressure of the liquid must be known; therefore, the tank should store the product
for which it was designed. Hydrostatic heads that are not pertinent to the desired
measurement must be compensated for or eliminated. The level above the lower tank
connection is measured by the differential pressure across the measuring element.
. This measurement is accurate only if the following conditions are met: (1) compensation
is made for any deviation in the density of the liquid; (2) the connection to the low-
pressure side of the measuring element contains no liquid that has accumulated due to
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Figure 4-18
Bubble Tube System

overflow or condensation; (3) the density of the air-vapor mixture above the liquid is
either negligible or compensated for; and (4) the measuring element is located at the
same elevation as the minimum level to be measured, or suitable compensation is
made. Either pneumatic or electronic controls may be used with these devices.

4.2.7.4. Capacitance Sensors.

Capacitance sensors measure the difference in capacitance between the liquid
product and its vapor to monitor liquid level. A typical device consists of a rod electrode
positioned vertically in a vessel; the other electrode is usually the metallic tank wall.
The electrical capacitance between the electrodes is a measure of the height of the
interface along the rod electrode. The rod is usually electrically insulated from the liquid
in the tank by a coating of plastic.

Capacitance devices are used in conjunction with electronic controls to operate
pumps, valves, alarms, or other external control systems.

4.2.7.5. Thermal Conductivity Sensors.

Thermal conductivity sensors measure the difference between the thermal
conductivity of the stored liquid and its vapor to-monitor liquid levels. A typical device
consists of two temperature controlled, temperature sensitive probes connected in a
Wheatstone bridge (a type of electrical circuit configuration). When the probes are in
air or gas, a maximum temperature differential exists between the active and reference
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sensors, which results in a great imbalance in the bridge circuit and a correspondingly
high bridge voltage. When the probes are submerged in a liquid, the temperature
between the sensors is equalized and the bridge is brought more closely into balance.
The probes may be installed through the sidewall of a tank or pipe, or assembled
together on a self-supporting mounting and suspended through a top connection on the
tank.

Thermal conductivity devices may be used to control level with great accuracy.
They may be used with any liquid, regardless of viscosity or density. They may also be
used in conjunction with electronic controls to operate pumps, valves, alarms, or other
external control systems.

4.2.7.6. Ultrasonic Sensors.

Ultrasonic sensors use sonic-wave propagation in fluids to monitor liquid level.
These devices use a piezoelectric transmitter and receiver, separated by a short gap.
When the gap is filled with liquid, ultrasonic energy is transmitted across the gap to a
receiving element, thereby indicating the liquid level. These devices may be used in
conjunction with electronic controls to operate pumps, valves, alarms, or other external
control systems.

Another sonic technique used for level measurement is a sonar device. A pulsed
sound wave, generated by a transmitting element, is reflected from the interface
between the liquid and the vapor-gas mixture and returned to the receiver element.
The level is measured in terms of the time required for the sound pulse to travel from
the transmitter to the vapor/liquid interface and return.

4.2.7.7. Optical Sensors.

An optical sensor uses the refraction of a light beam in fluids to monitor liquid level.
An optical liquid level monitoring system consists of sensors and an electronic control
device. A specific electronic signal is generated and aimed at the tank-mounted
sensors. The sensors convert the electronic signal to a light pulse. This light pulse is
transmitted into the tank via fiber optics, through a prism, and out again via fiber optics.
The light pulse is then converted to a specific electronic signal to indicate the liquid
level. If the level is too high, the controller activates the shutoff valve or the level alarm.
A distinct advantage of this type of system is that it is self-checking. Any interruption
will sound the alarm, so if equipment is damaged or malfunctions, the operator is
alerted.

4.2.8. Automatic Controls

In more complex situations such as large, continually fed tanks, level-sensing
devices may be interlocked to electronic or mechanical devices that automatically shut
down filling operations. These interlocking controls normally work by closing tank inlet
valves, shutting off pumps, or diverting flow to emergency overflow tanks when a high-
level condition is reached. This practice is recommended for tanks filled by pumps.
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Interlocking devices reduce the possibility of human error, the primary cause of
spills. The need for interlocking will depend upon tank type, size and configuration,
tank inlet flow rates (i.e., gravity or pump), and secondary containment provisions. The
tank parameters determine the rate at which the fluid level in the tank rises and the
response time available to the operator to shut down operations when a high-level
condition is reached. Interlocking devices are particularly desirable for tanks without
secondary containment.

For gravity filled tanks, an automatic valve on the inlet side of the tank, which
closes at the high-level condition, is recommended.

Interlocking high-level alarm and pump controls are generally less expensive and
provide the same degree of protection as an interlocking high-level alarm with tank inlet
valves. :

Selection of automated overfill prevention systems should be based upon a careful
study of the particular application, taking into account economic justification,
operational, and security requirements.

4.2.8.1. High-Level Alarm

40 CFR 112.7(e)(2)(viii)(A) states that consideration should be given to high liquid
level alarms with an audible or visual signal. A visual signal may be used at a
constantly manned operation or surveillance station, while in smaller or unmanned
areas an audible alarm may be more appropriate.

High-level alarms should be mechanically and electrically independent of the
gauging device. Two alarm levels must be provided, as required in DM-22 for
petroleum fuel tanks. One alarm level should be at approximately 95 percent of the
safe tank filling height. The alarm should actuate an audible signal located at or near
the person controlling the operation. The second alarm should be set at approximately
98 percent of the safe filling height. It should continue the audible alarm, actuate a
visual alarm, and close an electrically-actuated valve to stop the flow or to stop product -
supply pumps if they are controlled solely from within the terminal.

4.2.8.2. Direct Gauger/Pumping Station Communication

Direct audible or code signal communication between the tank gauger and the
pumping station are also to be considered according to 40 CFR 112.7(e)(2)(viii)(C).
This control arrangement requires the least hardware, but is the most labor intensive.
The tank gauger is stationed near the tank being loaded, while the pumper would be at
the pump cutoff switch. The tank gauger uses a gauge or alarm to monitor the liquid
level and then signals to the pumper to stop pumping.

4.2.8.3. Pump Cutoff Devices

Pump cutoff devices stop flow at a predetermined tank product level. A pump cut-
off system is a function of tank size, tank configuration, inlet flow rates, and response
time of an operator or inlet motor control valve to stop the flow.
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Pump cutoff devices are interlocking devices between tank high-level alarms and
the inlet control valves and/or pumps. They are most appropriate at areas without
secondary containment.

The high-level alarm is interlocked with the pump and the inlet control valve. This
arrangement provides an immediate shutoff of flow to the tank. However, interlocking
the tank high-level alarm and the pump controls only is generally less expensive and
can provide the same degree of protection. In this case, however, the high-level alarm
position must be set low enough to prevent tank overfill due to a short period of
continued pump operation.

4.2.8.4. Other Automatic Control Considerations

For pumping areas (non-gravity loading or unloading operations), a positive means
should be provided for emergency shutoff of fuel transfer operations. This is especially
crucial for tanker truck or tanker car loading operations, where the product is coming
from storage to a mobile delivery vehicle.

Options for emergency shutoff include: (1) installing a butterfly or ball valve at the
product transfer point which can be accessed and closed in an emergency; (2)
automatic, electrically controlled shutoff valves which can be actuated by an emergency
control switch; or (3) an emergency pump stop switch at the loading or unloading point.
Butterfly or ball valves should be used for emergency shutoff valves; gate valves take
longer to close. However, a mechanical engineer or hydraulic engineer should perform
a hydraulic analysis of the piping system prior to installing quick-closing valves to
determine the impact of hydraulic surges on the system.

, Electrically operated valves are expensive and should be used only where

environmental conditions warrant such protection or where the valve is located far from
the loading/unloading area. A product transfer line will need to be removed from
service for up to a week to complete the retrofit process.

4.2.9. Secondary Containment

Bulk oil storage tank installations are required under SPCC regulations, 40 CFR
112.7(e)(2)(ii), to have a secondary means of containment for the entire contents of the
largest single tank plus sufficient freeboard to allow for precipitation. Where experience
indicates a reasonable potential for equipment failure, 40 CFR 112.7(c) requires
appropriate containment and/or diversionary structures or equipment to prevent
discharged oil from reaching a navigable water course.

The April 29, 1992 EPA memorandum (Appendix K) states that in order for double
walled aboveground tanks to provide substantially equivalent protection of navigable
waters, they must meet the secondary containment requirement listed in 40 CFR
112.7(c) or:

¢ individual tanks must have capacities less than 12,000'gallons
e inner tank constructed of Underwriters’ Laboratory-listed steel tank
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o outer wall constructed in accordance with nationally accepted industry
standards :

e tank has overfill prevention measures that include an overfill alarm and an
automatic flow restrictor or flow shut-off

e constant monitoring of all product transfers

¢ manifolded tanks or other piping arrangements that would permit a volume of oil
greater than the capacity of one tank to be spilled as a result of a single system
failure must have a combined capacity less than 40,000 gallons

The use of vaulted tanks does not exempt the requirements of secondary
containment. A vaulted tank is considered secondarily contained if no oil is capable of
leaving the vault.

Secondary containment is required of USTs if they contain hazardous substances
or a mixture of hazardous substances and petroleum, but is not required for USTs
containing only petroleum. However, it is important to note that certain states, such as
California, require USTs to have secondary containment.

Secondary containment is also required under RCRA (40 CFR 264.193) for new
hazardous waste storage tanks and ancillary equipment. For existing hazardous waste
tank systems (40 CFR 264.191), if the age of the tanks is known, it was required to
have secondary containment by January 12, 1989, or before the tank is 15 years old. If
the age of the tank is unknown, it was required to. have secondary containment by
January 12, 1992; however, if it is over seven years old, it must have secondary
containment before it is 15 years old. Requirements for spill control structures and
drainage systems are addressed in Chapters 7 and 8 of this manual, respectively.

All hazardous waste container storage areas, where liquid wastes and certain non-
liquid wastes (specified in 40 CFR 264.175(d)) are stored, are required by 40 CFR
264.175 to have secondary containment. The secondary containment must have
sufficient capacity to contain 10% of the volume of containers or the volume of the
largest container, whichever is greater.

NFPA 30 states that ASTs storing flammable and combustible liquids shall have
secondary containment such as remote impounding or impounding around the tank
using a dike or curb to prevent accidental discharge. NFPA 30 allows for an exception
with double-walled ASTs less than 12,000 gallons in capacity. This exception is subject
to meeting the requirements stated under 2-3.4.1 of this code.

There are no national regulatory requirements for secondary containment for HS
storage other than what is specified above. However, it is considered a best
management practice to have secondary containment for all HS storage areas. State
and local regulatory requirements should be checked for additional HS storage
requirements.
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4.2.10.Tank System Testing

Integrity or nondestructive testing is the testing of a tank system through applied
measuring methods without the tank being altered, modified, or disassembled. Regular
testing can prevent leaks or detect them in early stages. Testing is also used on
components of tank systems, such as corrosion protection systems, to verify proper
operational status.

40 CFR 112.7(e)(2)(vi) states that aboveground tanks should be subjected to
periodic integrity testing, using such techniques as hydrostatic testing, visual inspection,
or non-destructive shell thickness testing. Comparison records should be kept. Tanks
should be inspected for such things as tank supports, foundatlons exterior corrosion,
leaks, and accumulation of oil inside diked areas.

To prevent underground tank leaks, 40 CFR 112.7(e)(2)(iv) states that underground
metallic oil tank areas should be subjected to regular pressure testing. 40 CFR 280

also places stringent requirements for owners to test or monitor their USTs. 40 CFR |

280.21(b)(1)(ii) requires that interior inspections of tanks which were retrofitted with
interior liners be conducted every 5 years. Tanks upgraded by cathodic protection may
require integrity testing in accordance with 40 CFR 280.21(b)(2). Corrosion protection
systems must be inspected in accordance with 40 CFR 280.31. 40 CFR 280.33
requires tightness testing after repairs of tanks and piping. Additional, specific testing
requirements may be required by 40 CFR 280. The applicability of 40 CFR 280 to any
specific UST should be fully assessed by a qualified professional.

Integrity testing is required for all RCRA-regulated HW tanks without secondary
containment. Testing is required at one-year intervals for non-enterable underground
tanks and ancillary equipment (40 CFR 264.193(i)). For other than non-enterable
underground tanks, a leak test must be conducted or a scheduled assessment of tank
integrity must be implemented. The frequency of these assessments must be based on
the material of construction of the tank and its ancillary equipment, the age of the
system, the type of corrosion or erosion protection used, the rate of corrosion or erosion
observed during the previous inspection, and the characteristics of the waste being
stored or treated. For ancillary equipment, a leak test or other integrity assessment
must be conducted at least annually.

NFPA 30 requires that all tanks used to store flammable and combustible liquid be
maintained liquid-tight. Leaking tanks have to be emptied, repaired, and tested in a
manner approved by the local authority having jurisdiction.

A number of testing methods exist, each with its particular application and
limitations.  Although most methods can be applied to both aboveground and
underground systems, the method used for a particular application will depend upon the
accessibility of the equipment to be tested, method reliability and adaptability, and
above all, practicality, and cost. Common methods used for aboveground and
underground tanks and pipelines are presented below.

Although this section discusses tank testing, it should also be noted that other tank
system components including leak detectors and alarms, level sensing devices, level
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alarms, emergency shutdown switches, and other automatic controls must be
operationally tested in accordance with the manufacturer’s instructions.

4.2.10.1. Aboveground Tank Testing
Non-Destructive Shell Thickness Tests.

The following are several methods of testing storage tanks for shell thickness. The
methods discussed below are preferred over common pressure testing methods, since
they are easy to apply to exposed areas and do not expose tanks to potentially
damaging pressures.

Acoustic Emissions. Acoustic emissions tests use piezoelectric transducers to
monitor or "listen to" the acoustic emissions generated by flaws when the system is
placed under certain stress conditions. These sounds are recorded and related to the
basic material characteristics to determine the relative stability of the equipment being
tested. Acoustic emissions tests can be used to determine tank wall thickness, flaws,
leaks, and corrosion.

Eddy Currents. Eddy currents are electrical currents induced within the body of a
conductor when the conductor moves through a non-uniform magnetic field or is in a
region where there is a change in magnetic flux. In the eddy current test, a test coil
indicates defects within the tank shell. The method is effective for spot checks of
surface and subsurface cracks, wall thickness, and coating thickness.

Hammering. Hammering is a simple and effective method that relies on sound,
vibration, denting, and movement to detect defects and flaws in the tank and also
reduced wall thickness. This method requires an experienced inspector to be effective.
Care must be taken to prevent damaging weak areas or coatings, particularly when
testing in-service equipment. For this reason, more accurate, stressless methods, such
as radiography or ultrasonics, are recommended for determining wall thickness in areas
around a leak or suspected to be extremely thin. Hammering can damage the
following:

. Enamel‘ed, ceramic, or glass-lined pieces, where the lining may be injured.

e Brittle materials, such as cast iron, some high-steel alloys and nonferrous
materials such as brass and bronze. Light tapping with a hammer may be
permissible on some of these materials.

e Other locations where hammering might result in stress corrosion or cracking,
such as equipment in caustic service.

Non-Destructive Surface Damage Tests.

Magnetic (Dry) Particle. Magnetic particle inspection is used to detect surface
cracks or flaws. Fine magnetic particles are applied to a magnetized surface and are
attracted to regions "of magnetic non-uniformity associated with cracks or
discontinuities. The tank inspector can visually observe patterns which are indicative of
tank flaws. The testing equipment is portable and well suited to fieldwork, and is
applicable to large surface areas, such as tank shells.
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Magnetic (Wet) Particle. The wet particle testing method is similar in principle to
the dry particle testing method. It is less sensitive than the dry method in the detection
of fine surface discontinuities, but more sensitive in detecting near-surface
discontinuities. The wet method is adaptable to irregular, relatively small surface areas
such as valves.

Penetrating Dye. The penetrating dye method involves applying a liquid which will
seep into any surface cracks or discontinuities through capillary action. After the
surface is wiped dry, a developer is applied to the surface and becomes tainted by the
original liquid as it seeps out of the cracks, delineating the cracks or discontinuities in
the surface. The method is effective on non-porous metallic materials, both ferrous and
nonferrous, and on non-porous, nonmetallic materials such as ceramics, plastics, and
glass.

Radiographic. Radiographic testing uses X-rays, nuclear radiation, or both to
detect subsurface discontinuities in solid materials, and presents their images on a
recording medium (film), known as a radiograph. Any flaws detected by the test will
appear as darkened areas in the shape of the flaw against the uniformly lighter
background of the intact area. Radiography may also be used for determining wall
thickness, product buildup, blockage, and the condition of internal equipment such as
trays, and valve parts. Radiography can only be conducted by qualified radiographers.
In addition, training and experience are required to interpret the images produced on
the radiographic film correctly.

Spark Testing. High-voltage, low-current electrical spark tests are performed by
passing an electrode over a non-conducting material, such as a tank lining or coating.
The other end of the circuit is attached to the conductive wall. Any defects will cause
an electrical arc to pass through at the point of the defect. Care must be taken not to
exceed the dielectric constant, or damage to the lining may result.

Ultrasonic Testing. Ultrasonic testing detects subsurface discontinuities from the
interruptions they cause in pulse or resonant vibrations transmitted through the metal
until they reach a reflecting surface, which returns the waves. The time interval
required for the waves to complete this "round trip" indicates the metal thickness from a
fraction of an inch to several feet. Ultrasonic instruments can also be used to measure
the tank's thickness and determine the location, size, and nature of defects. Most
importantly, ultrasonic testing can be performed while the tank is in operation as only
the outside of the tank needs to be contacted.

Vacuum Box. In this method, also called soaping, the lips of the open side of the
vacuum box are covered with a sponge rubber gasket. The bottom of the box is made
of glass. A vacuum gauge and air siphon connection are installed inside the box. The
seam of the tank shell is first wetted with a soap solution, then the vacuum box is
pressed tightly over the seam. The foam-rubber gasket forms a seal that allows a
vacuum to build up inside the box by air siphon. If any leak exists, soap bubbles will
form inside the box and can be seen through the glass.
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4.2.10.2. Underground Tank Testing
Pressure Testing

Pressure testing methods are usually performed for underground systems because
they do not require uncovering and exposing the tank. Uncovering and exposing a tank
is costly, time-consuming, and can very easily cause a leak that did not previously exist.
Pressure testing methods consist of filling a tank system with a fluid (usually water) or
air, until a certain pressure is reached, and observing if a loss of the fluid or pressure
occurs. Drawbacks with these methods include:

o Excessive pressures can rupture a tank or indicate leaks where none exist if
non-representative liquids (i.e. different density than product stored) are used.
Therefore, the method and Ilqwd used should duplicate normal conditions as-
close as possible.

e Methods lose accuracy for tanks of 20,000 gal capacity or more, since
undetectable product level changes (hundredths of an inch), represent large
volume losses.

e Corrections for substance-specific volume and temperature variations are
required. Some methods do not compensate for this variation. Also, correction
factors are not available for many chemicals and usually they must be
determined in the field.

e Methods require a relatively constant temperature over the test period. Even
results from applications where small temperature changes occur over a 24-
hour period are not reliable.

The tank tightness testing discussed in Section 4.2.12 is now commonly used in
lieu of pressure testing for tanks, but not for piping. Although 40 CFR 112
stipulates pressure testing, most EPA Regions will accept the use of the generally
more accurate tank tightness testing methods developed for use on USTs.
Pressure testing is now usually done only prior to installation of a new tank and is
not commonly used on existing in-service tanks.

Some of the most common underground tank testing methods are discussed below.

Hydrostatic (water or_another liquid) Pressure Tests are relatively simple tests
which can quickly indicate a leak. If the pressure drops, it indicates the possibility of a
leak, and it is recommended that a volumetric tightness test be performed. A loss of
liquid pressure can be attributed to the following: a leak, a decrease in liquid
temperature, distortion due to the pressure, or trapped vapor.

The Pneumatic (air) Pressure Test is not recommended for tanks because of many
drawbacks: it is not sensitive enough to detect small leaks; it is extremely hazardous
to perform especially for tanks storing flammable or combustible liquids (explosions
have resulted in death), large amount of product may be forced out of the system
undetected; it may cause leaks due to over pr