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1. About this Document

1.1 Purpose

1.1.1 The purpose of this practice is to provide commentary for and list general
engineering information covering design, installation and maintenance of
fuel storage systems for standby electrical power generation and heating
equipment.  Also given are basic guidelines for evaluating tank locations
based on storage size requirements.  This practice is devoted to storage of
kerosene, diesel fuels and heating oils and not for storage or dispensing of
Class I fuel (gasoline).  This practice is intended for use by Network Opera-
tions/Building Operations, Network Engineering Services, NSD Real Estate,
Corporate Environmental Engineering and consultants of AT&T.  Material
and product information presented in this practice and criteria drawings
should be reviewed and upgraded to meet the standard of the industry at the
time the fuel storage system is installed.

1.1.2 This practice supersedes all previous practices related to fuel storage sys-
tems for standby electrical power generation and heating equipment:

■ AT&T 760-220-161

■ AT&T 760-220-162

■ AT&T 760-220-163.

1.2 Reason for Reissue

1.2.1 This practice is reissued for the following reasons:

a. Section 2 is rewritten to clarify the guidelines used in the selection of
locations for fuel storage tanks.

b. Section 4, Paragraph 4.04 is deleted and the remainder of Section
4, Fuel Storage Requirements, is re-numbered.

c. Section 10, Paragraphs 10.09 and 10.10 are added to clarify design
standards for day tanks providing fuel to one or multiple engines.
Item 10.12 (i) is added to specify need for fusible link shutoff valves.
Remainder of section is renumbered.

d. Section 14, Paragraphs 14.13 (d) and (e) are reworded to empha-
size the use of Schedule 40 carbon steel as the preferred material
for underground carrier piping and interior fuel piping.

e. Appendix C, Engine Fuel Consumption Data, is added to provide
fuel consumption information for tank sizing purposes.
November 1996 9
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1.3 Ordering Information

1.3.1 Additional practices are available from the Lucent Technologies Customer
Information Center.  Call the Customer Information Center and follow normal
coding procedures to obtain additional copies of this manual.  Copies can be
obtained by calling, FAXing, or mailing orders as follows:

TOLL FREE: 1-800-432-6600 (USA)
1-800-255-1242 (Canada)

Toll: 1-317-352-8557 (Worldwide)
FAX: (317) 352-8484
MAIL: Lucent Technologies, Inc.

Customer Information Center
Attn.: Customer Service Representative
P.O. Box 19901
Indianapolis, IN 46219

1.3.2 Use the document numerical identifier and issue number (i.e., 760-220-164
Issue 2) when ordering this practice.  Practices may be purchased via check,
money order, major credit card, or approved company purchase orders.

NOTE:
Customers may also order this manual via the AT&T World Wide Web by
visiting CIC’s Home Page at URL “http://www.cic.lucent.com/cic.html”.

1.4 How to Comment on this Document

1.4.1 To suggest changes to the information in this document or to notify the
authors of errors in this manual, please submit a comment form.  The com-
ment form is located at the beginning of this practice, immediately following
the cover page..  If the comment form is missing, send your comments and
recommendations to:

AT&T

NSD Power and Infrastructure Development

Documentation Group

1600 Osgood Street

30-MZB-40

N. Andover, MA 01845

ATT Mail !powerdoc
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2. General Information

2.0.1 Environmental regulations (40 CFR, Part 280) require that existing under-
ground storage tank (UST) systems be upgraded or replaced by 1998 as
mandated by Federal EPA.  Upgrading is not generally considered to be cost
effective based on the fact that older decaying tanks remain in use.  As a
result, many older, existing USTs should be removed from service and
replaced by a new fuel storage system.  In many cases, where fuel storage
capacity needs are low, the most environmentally sound and cost beneficial
alternative for a new fuel storage system is aboveground storage.  Above-
ground storage will greatly reduce the potential for future environmental lia-
bility.

2.0.2 Seventy two hour (3-day) plus 25 percent reserve stored fuel supplies are
recommended at most locations.  In many cases, the required amount of fuel
can be accommodated in aboveground tank(s).  Refer to Section 4., Fuel
Storage Requirements, for specific tank sizing guidelines.

2.0.3 Aboveground fuel storage systems provide a viable alternative for replacing
UST systems or installing new fuel storage systems.  Aboveground systems
offer low cost maintenance and low cost retrofitting of equipment.  Where
security is a concern, (i.e. remote sites, urban areas) interior tanks are well
protected and exterior tanks can be protected by concrete encasement of
the tanks, fencing or concrete block wall enclosures.  Moreover, inspections
of aboveground fuel systems are easier.  Interior installations can protect the
system and maintenance personnel from extreme weather conditions.
Because piping and accessories are exposed, field adjustments can be
quickly and easily made.  The ease of these adjustments will result in the
system running at maximum efficiency.  A major benefit to aboveground sys-
tem installation is the lower potential for environmental liability.  Problems
that may arise will likely be confined and thus be handled without affecting
neighboring areas.

2.0.4 Generally, the following guidelines shall be used to select the tank locations
for providing fuel storage.  Refer to AT&T Standard Criteria Drawings,
Appendix D.

1. Fuel storage up to 1,320 gallons should be placed within the engine
room in unenclosed tanks.  Maximum 660 gallons per tank, and 660
gallons maximum available to any single engine.

2. Fuel storage in excess of that provided in (1) above should be pro-
vided in space available in the building.

3. Fuel storage in excess of that provided in (1) and (2) above, but less
than 10,000 gallons, should be provided in aboveground, double
wall, concrete encased storage tanks.
November 1996 11
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4. Fuel storage in excess of that provided in (1) and (2) above, and in
excess of 10,000 gallons should be provided in underground stor-
age tanks.  Do not normally provide both aboveground and under-
ground exterior fuel storage at the same site.

2.0.5 The fuel delivery system and all alarms shall be tested as part of the installa-
tion.

a. Prior to acceptance of the system installation, all tanks, piping and
fittings shall be hydrostatically or pneumatically tested.  Test pres-
sure shall not exceed manufacturers recommendations. IN NO
EVENT SHALL THE PIPING BE CONNECTED TO THE TANK
DURING PIPE/FITTING TESTS.

b. Prior to acceptance of the electrical installation, all alarms, both
local and remote, shall be tested and verified for proper operation.

3. Safety

3.0.1 It is essential that all personnel recognize and be alert to the hazards
involved when working around flammable and combustible liquids.  Person-
nel should be aware of and know the operation of fire suppression equip-
ment.  A strict no smoking and no open flames policy shall be enforced.

3.0.2 The first consideration in fuel storage tank installation design is adherence to
the National Board of Fire Underwriters safety requirements.  These stan-
dards classify fuels as Class I, II and III, depending on their flash point.  No
Class I fuels are to be stored or dispensed from within buildings or shelters.

3.0.3 The maximum permissible size of fuel storage tanks depends upon the loca-
tion on the property, location within structures and on applicable codes and
standards.  Construction of and piping to storage tanks are subject to local
codes, environmental and safety requirements and/or insurance regulations.
National Fire Protection Association (NFPA) 30 and 37 give general guide-
lines for the storage of Class II combustible liquids.  These codes and stan-
dards prescribe regulations consistent with recognized good practices for
the safeguarding of life and property from the hazards of fire and explosions
arising from the storage, handling and use of flammable and combustible liq-
uids.

a. NFPA 37 limits the unenclosed day tanks or supply tanks supplying
engines which drive standby generators or other equipment for
emergency purposes.  Not more than one unenclosed 660 gallon
maximum capacity tank or two or more unenclosed tanks with an
aggregate capacity of not more than 660 gallons shall be connected
to one engine.  The aggregate capacity of all unenclosed day and
12 November 1996
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supply tanks in a building shall not exceed 1,320 gallons.  Day and
supply tanks with individual capacities larger than 660 gallons or
those tanks that cause the unenclosed aggregate capacity to
exceed 1,320 gallons in a building shall be enclosed in a 3 hour fire
rated enclosure.

b. A Spill Prevention Control and Countermeasure (SPCC) Plan pre-
pared in accordance with 40 CFR, Part 112 is required for a facility
when an individual aboveground tank capacity exceeds 660 gallons,
when the aggregate aboveground tank capacities exceed 1,320 gal-
lons, or when the aggregate underground capacities exceed 42,000
gallons.

c. Ventilation requirements may also apply.  NFPA and the National
Institute for Occupational Safety and Health (NIOSH) ventilation
requirements shall be followed.  A continuously operating system
providing a minimum of 4 air changes per hour is recommended for
enclosed spaces.

d. Adequate communications facilities (telephone and/or intercom)
shall be provided.

4. Fuel Storage Requirement

4.0.1 Stored fuel allotments should be based on the actual connected load to the
building and the corresponding engine fuel consumption rate, allowing for
worst case seasonal variations.  Tables containing fuel consumption rates for
various common standby generators may be found in Appendix C.  Consid-
eration should be given to anticipated future building expansion that would
add to the power demand.  Growth projections should not exceed a three
year period.

4.0.2 In accordance with the formula shown below, storage tanks should be sized
so that 3/4 of 90 percent of the tank volume will supply fuel needs to the
engine(s) for 72 hours, with additional volume for heating or other fuel con-
suming equipment.  The value for Fuel Flow to be inserted into the formula
should be determined utilizing the maximum connected electrical load and
the fuel consumption charts for various engines, Appendix C.  It may be nec-
essary to interpolate between chart values for specific consumption rates
not shown.  Refer to Section 10., Day Tanks, for day tank sizing require-
ments.

Tank Capacity (gal.) = Fuel Flow (gph) x 72 (hr) x 4
3 x 0.9
November 1996 13
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Example:

Calculate the fuel storage tank capacity required for a location with a total
connected electrical load of 1,350 kW.  The location is equipped with three
750 kW Solar turbines, two of which are required for operation with one
standby.  No other fuel burning equipment is installed at this location.

Tank Capacity (gal.) = Fuel Flow (gph) x 72 (hr) x 4
3 x 0.9

Fuel Flow Calculation:

Fuel Flow = fuel consumption per engine x number of engines

Fuel consumption is obtained from the fuel consumption chart for 750 kW
Solar turbines located in Appendix C, as follows:

% load= total load/number of engines/750 kW per engine
 = 1,350 kW/2 engines/750 kW per engine

% load = 90%

Interpolating between 80% and 100% values shown in fuel consumption
chart, Appendix C, fuel consumption is 86.8 gallons per hour per engine.

Fuel Flow= fuel consumption per engine x number of engines
= 86.8 gallons per hour x 2 engines

Fuel Flow= 173.6 gallons per hour

Tank Capacity (gal.)= Fuel Flow (gph) x 72 (hr) x 4
3 x 0.9

= 173.6 (gph) x 72 (hr) x 4
3 x 0.9

Tank Capacity (gal.)  = 18,517.3 gallons.
Since this is not a standard tank volume, round up to the next standard
volume, or 20,000 gallons

4.0.3 Exceptions:

a. Locations having contractual obligations that exceed a three day
supply.

b. Remote locations having access limitations due to unusual condi-
tions or circumstances (e.g., severe weather, seasonal accessibility,
distance to fuel supplier, etc.).

4.0.4 Storage tanks should be located so that the length of supply and return pip-
ing to the end use equipment is minimized and consistent with regulations
14 November 1996
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and requirements as to the minimum distances from the building, other
structures and property lines.

4.0.5 The maximum fuel level in the tank and piping system should not exceed the
engine fuel injector elevation unless appropriate design measures are imple-
mented.

5. Regulations/Codes/Industry
Standards

5.0.1 Regulations:

a. USEPA, Title 40, Code of Federal Regulations, Part 112, “Oil Pollu-
tion Prevention.”

b. USEPA, Title 40, Code of Federal Regulations, Part 280, “Technical
Standards and Corrective Action Requirements for Owners and
Operators of Underground Storage Tanks.”

c. OSHA, Title 29, Code of Federal Regulations, Part 1910, Occupa-
tional Safety and Health Standards.

d. State Technical Regulations.

e. Local, City and/or County Regulations.

5.0.2 Codes:

a. Uniform Fire Code.

b. ASME, “Boiler and Pressure Vessel Code.”

c. NFPA 30, “Flammable and Combustible Liquids Code.”

d. NFPA 70, “National Electric Code.”

e. Local Building and Mechanical Codes.

5.0.3 Industry Standards:

a. ANSI B31.1, “Power Piping.”

b. ANSI B31.9, “Building Service Piping.”

c. API RP 575, “Inspection of Atmospheric and Low-Pressure Storage
Tanks.”

d. API Std 650, “Welded Steel Tanks for Oil Storage.”

e. API RP 1615, “Installation of Underground Petroleum Storage Sys-
tems.”
November 1996 15
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f. API 1632, “Cathodic Protection of Underground and Petroleum Stor-
age Tanks and Piping Systems.”

g. API 2000, “Venting Atmospheric and Low Pressure Storage Tanks.”

h. ACT-100, “Fabrication of FRP Clad/Composite Underground Stor-
age Tanks.”

i. ASME Sec. 9, “Welding and Brazing Qualifications.”

j. ASME B16.3, “Malleable Iron Threaded Fittings.”

k. ASME B16.18, “Cast Bronze Solder-Joint Pressure Fittings.”

l. ASME B16.22, “Wrought Copper and Bronze Solder-Joint Pressure
Fittings.”

m. ASME B16.26, “Cast Bronze Fittings for Flared Copper Tubes.”

n. ASME B36.10, “Welded and Seamless Wrought Steel Pipe.”

o. ASTM A53, “Pipe, Steel, Black and Hot-Dipped Zinc Coated Welded
and Seamless.

p. ASTM 106, “Seamless Carbon Steel Pipe for High - Temperature
Service.”

q. ASTM A234, “Pipe Fittings of Wrought Carbon Steel and Alloy Steel
for Moderate and Elevated Temperatures.”

r. ASTM B88, “Seamless Copper Water Tube.”

s. ASTM D4021, “Glass-Fiber-Reinforced Polyester Underground
Petroleum Storage Tanks.”

t. AWS A5.8, “Brazing and Filler Material.”

u. NACE RP-01-69, “Control of External Corrosion on Underground or
Submerged Metallic Piping Systems.”

v. NACE RP-02-85, “Control of External Corrosion on Metallic Buried,
Partially Buried or Submerged Liquid Storage Systems.”

w. NFPA 31, “Installation of Oil Burning Equipment.”

x. NFPA 37, “Stationary Combustion Engines and Gas Turbines.”

y. NFPA 110, “Emergency and Standby Power Systems.”

z. NFPA 704, “Identification of the Fire Hazards of Materials.”

aa. NSC CAN4-S603-M85, “Steel Underground Tanks for Flammable
and Combustible Liquids.”

ab. NSC CAN4-SW603.1-M85, “Galvanized Corrosion Protection Sys-
tems for Steel Underground Tanks for Flammable and Combustible
Liquids.”
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ac. NSC CAN4-S615-M83, “Reinforced Plastic Underground Tanks for
Petroleum Products.”

ad. NSC CAN4-S631-M84, “Isolating Bushings for Steel Underground
Tanks Protected with Coatings and Galvanic Systems.”

ae. NSC CAN-S633-M84, “Flexible Underground Hose Connectors for
Flammable and Combustible Liquids.”

af. PEI RP 100-90, “Installation of Underground Liquid Storage Sys-
tems.”

ag. STI, “External Corrosion Protection of Underground Steel Storage
Tanks.”

ah. STI, “Installation Instructions for Factory-Fabricated Aboveground
Tanks.”

ai. UL 58, “Steel Underground Tanks for Flammable and Combustible
Liquids.”

aj. UL 80, “Steel Inside Tanks for Oil-Burner Fuel.”

ak. UL 142, “Steel Aboveground Tanks for Flammable and Combustible
Liquids.”

al. UL 567, “Pipe Connections for Flammable and Combustible Liquids
and LP-Gas.”

am. UL 971, “Nonmetallic Underground Piping for Flammable Liquids.”

an. UL 1316, “Glass-Reinforced Plastic Underground Storage Tanks for
Petroleum Products.”

ao. UL 1746, “Corrosion Protection Systems for Steel Underground
Storage Tanks.”

ap. UL 2085, “Insulated Aboveground Tanks for Flammable and Com-
bustible Liquids.”

aq. UFC, “Uniform Fire Code Appendix Standard A-II-F-1.”

6. User Involvement

6.0.1 The user(s) shall be consulted during the design/installation process
because the user(s) is familiar with equipment operation and available space
at the facility that would provide a suitable location or conversely render
some locations unsuitable.  As a minimum, the user shall be involved with
the following:

a. Verify and approve calculated storage volume.

b. Review of plans and specifications (conceptual and final).
November 1996 17
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c. Consultation, development and acknowledgment of Method of Pro-
cedure (MOP) and Service Method of Procedure (SMOP) needed
for the project to come to completion.

d. Observation of the installer’s work, including testing and acceptance
of installed components.

6.0.2 Detailed involvement with the user(s) should translate into overall cost sav-
ings due to the anticipated reduction in engineering costs and delays that
may occur during construction.

7. Record Keeping

7.0.1 Federal and State Regulations require that certain records be maintained by
the tank owner. As a minimum, copies of all records shall be maintained at
the facility where a tank is located or be available within 48 hours. Maintain-
ing all records and permits is the responsibility of the user. Records which
should be maintained include, but are not limited to the following:

a. Approved state registration form with assigned tank or facility ID
number.

b. Inventory/test records:

1. Appropriate tank gauging records with date and signature,
included with log of all engine runs.

2. Tank tightness records giving date and leak rate results (or
threshold).

3. Hard copy printout from automatic inventory monitoring sys-
tem and monthly report forms. Refer to Appendix B.

c. Cathodic protection test records, if applicable.

d. Operating permits:

1. Underground storage tank permit (subject to state regula-
tions).

2. Aboveground storage tank permit (subject to state regula-
tions).

3. Air operating permits (subject to state regulations).

e. Certification of new installation.

f. Corrosion analysis report discussing corrosion potential at site if
cathodic protection is not provided (not required for FRP and com-
posite tanks).
18 November 1996
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g. Documents verifying operation and maintenance of corrosion pro-
tection equipment.

h. Records documenting tank system repairs or upgrades.

i. Release detection records and data.

j. Records relating to permanent closures of tanks.

k. SPCC Plan if required by 40 CFR, Part 112.

l. Material Safety Data Sheets.

m. Operation and Maintenance (O&M) manuals.

8. Right-To-Know

8.0.1 EPA requires non-manufacturing industries covered under the Occupational
Safety and Health Administration’s hazard communication standard to sub-
mit Material Safety Data Sheets (MSDS) to the state emergency response
commission, local emergency planning committee and local fire department.
These industries are ones that have hazardous chemicals at any one time in
amounts greater than the threshold level.  The threshold level for petroleum
products is 10,000 pounds (about 1,400 gallons) of a typical distillate fuel,
such as diesel fuel.

a. The MSDSs shall be readily available at the facility.

b. MSDSs for unmanned facilities should also be available at manned
facilities responsible for the unmanned facilities.

8.0.2 Facilities required to submit MSDSs must submit inventory forms to the
appropriate emergency response agencies.  These forms will be prepared
and submitted by the Environmental Health and Safety (EH&S) organization
environmental coordinators.  Specific contact information is available via the
EH&S hotline at 1-800-KNOW EHS (1-800-566-9347).

a. The inventory form requires “Tier I” information for hazardous chem-
icals present at the facility and exceeding the threshold levels.

b. With respect to any specific hazardous chemical at the facility, a Tier
II form may be submitted in lieu of the Tier I information.  Tier I and
Tier II reporting is established by Title III of the Superfund Amend-
ments and Reauthorization Act (SARA) of 1986.

c. The facility shall allow on-site inspection by the fire department upon
request and provide specific location information on hazardous
chemicals at the facility.
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8.0.3 The NFPA Hazardous Classifications (NFPA 704) system should be used to
readily indicate the location of hazardous material storage areas for emer-
gency responders.

a. This system uses the diamond-shaped multi-colored warning sym-
bol to classify the material.  The top, left and right boxes refer to
flammability, health and reactivity hazards respectively and contain
a rating number from 0 to 4.  The bottom box is used for special haz-
ards.

1. Refer to the standard classification system for proper identifi-
cation of hazardous materials stored at the site.

2. Typically, diesel fuel and kerosene require an “0-2-0” placard.
The placard shall also reflect other hazardous materials that
may be stored at the facility.

b. The symbol should be placed on the outside wall of the building in
plain view.

9. Registration Requirements

9.0.1 Federal Regulations require owners of certain underground storage tanks to
be registered with the designated state and/or local agency.

9.0.2 Individual states and/or local agencies require certain aboveground storage
tanks to be registered with the respective agency.

9.0.3 Tank registration usually requires the payment of annual registration renewal
fees, the display of the registration and renewal certification at the facility
and a plot plan showing the location of the fuel system.

9.0.4 Tank registration and payment of renewal fees are the responsibility of the
Environmental Health and Safety (EH&S) organization.

9.0.5 Refer to Appendix A for state agencies designated to receive notifications.

10. Day Tanks

10.0.1 When designing the fuel oil delivery system it may be necessary to utilize
day tanks under the following circumstances:

a. Where excessively long pipe runs from the primary tank to the emer-
gency generator create excessive pressure drops which can not be
tolerated by the fuel pump on the engine.
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b. Where the hydrostatic head created by the primary tank or piping
must be limited to reduce hydrostatic head on engine fuel injectors.

c. Other engineering and maintenance considerations.

10.0.2 Sizing Day Tank for Emergency Generators

a. Day tanks should be sized to provide 2 1/2 hours of fuel to all con-
nected generators, running at full load.  This day tank “running”
capacity shall be calculated from the normal pump shut off point to 4
inches above the bottom of the tank.  Normally, total tank capacity
should not exceed 660 gallons in accordance with NFPA 37.

b. Maximum of two generators shall be connected to any single day
tank.

10.0.3 Except as described in section 10.04 (c), day tanks shall be double wall with
an interstitial space and fabricated from mild carbon steel.  Tanks shall be
fabricated to UL Standards and should bear the UL label.  All openings
should be located on the top of the tank.

10.0.4 Selecting Day Tank

a. Standard engineered double-wall tank with built up pumping system
and controls shall be used when:

1. The required fuel storage capacity is between 100 gallons
and 660 gallons.

2. The hydrostatic head created by a full overflow pipe is less
than 5 PSI.

b. Packaged double-wall day tank may be used when:

1. The required fuel storage capacity is less than 100 gallons.

2. The hydrostatic head created by a full overflow pipe is less
than 5 PSI.

3. Packaged components meet the standard of the built up sys-
tem.

c. Pneumatic tank (ASME rated at 100 PSI) installed inside a prefabri-
cated secondary containment dike.  The dike capacity shall be 110
percent of the tank capacity to comply with NFPA 30.  The tank shall
bear the UL label.  This tank shall be used when:

1. The required fuel storage capacity is less than 660 gallons,
and

2. The hydrostatic head created by a full overflow pipe is greater
than 5 PSI.

10.0.5 Atmospheric venting of day tanks shall be designed in accordance with
NFPA 30 for the aboveground storage of petroleum products.  All vents, pri-
November 1996 21

AT&T — PROPRIETARY
Use pursuant to Company Instructions



AT&T 760-220-164, Issue 2
mary and emergency, shall terminate outside the building at an elevation of
12 ft. minimum above grade, at least 4 ft. above the highest point in the fuel
system and at least 5 ft. away from any openings in building walls.

10.0.6 An overflow pipe (with no valves or obstructions), designed in accordance
with NFPA 30 shall be provided to direct fuel oil back to the primary tank in
the event of an overfill condition due to failure of the transfer pump(s) to shut
off when the tank is full.

10.0.7 Tank gauging shall be accomplished through the use of an electronic gaug-
ing system.  The gauge transmitter shall be capable of withstanding mini-
mum 50 PSI hydrostatic pressure in the event of a tank overfill.  An overfill
condition will force oil Into the overflow pipe above the tank top creating
hydrostatic pressures above atmospheric.  The gauge shall be capable of
performing the following functions:

a. Continuous tank gauging with local displays.

b. Non Discriminating interstitial monitoring.

c. Programmable relay outputs for remote alarming.

d. RS-232 port for interface with computers for programming the unit,
remote interrogation and interface with building automation systems.

e. Water detection.

f. Local alarms.

g. The system shall be Pneumercator LDE-740P, or approved alter-
nate.

10.0.8 Day tanks shall be filled by positive displacement fuel oil pumps with internal
pressure relief by-pass.  An automatic system shall be utilized to control the
fuel oil pumps.  All electric and electronic devices incorporated in the system
shall be UL listed for the particular function that they serve.  In case of power
failure to the fuel oil pumps and control panel, a spare electrical feed should
be provided with a transfer switch.  If the existing switchgear has a split bus,
then the spare feeder should come from a power panel which is fed from a
different bus than the primary feeder.

10.0.9 Day tanks which provide fuel to more than one engine and day tanks at loca-
tions where there are not redundant engines installed, shall be fed by two
dedicated fuel oil pumps which discharge into a common manifold.  The
pumps shall operate on a lead-lag circuit.  If the lead pump fails, then the lag
pump shall start automatically and an alarm shall be activated to indicate
lead pump failure.

10.10 Day tanks which provide fuel to one engine only shall be fed by one dedi-
cated fuel oil pump.  Failure of this pump to operate shall cause an alarm to
be activated to indicate pump failure.  If this condition is not corrected, a low
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level alarm shall be activated at the 50% day tank fuel level.  Continued
operation will cause the engine to fail due to fuel exhaustion.  This failure will
cause the redundant engine (if available) to be activated.

10.11 Piping shall conform to the following requirements:

a. All piping materials and systems shall carry applicable UL or ASTM
listings.

b. Rigid primary piping should be composed of black steel with welded
joints.  Rigid copper may be used if it is protected or is needed for
short runs in existing installations.  Fittings shall be suitable for use
with the piping used.  Carrier pipe materials should conform to the
provisions of NFPA 30.

c. Steel secondary containment shall enclose carrier piping in all areas
except tank room, pump room and engine room.

10.12 The following accessories shall be provided:

a. Firesafe ball valves to isolate critical parts of the system.

b. Manual pump to transfer fuel to the day tank in the event AC power
is not available to operate fuel oil pump(s).  Note: In multi story build-
ings with day tanks located on an upper floor, the hand pump may
be replaced with a small (1-2 gpm) electric pump powered by the
DC battery plant or inverter.

c. Duplex strainer on fuel oil supply line between main storage tank(s)
and fuel oil pump(s).

d. Pressure gauges on each pump discharge line.

e. Vacuum gauges on each pump suction line.

f. Flow indicator on each pump suction line.

g. External pressure bypass for positive displacement pumps.

h. Stainless steel braided flexible connectors at all transition points, UL
rated for interior use.

i. Fusible link shutoff valves as required by:

1. OSHA, 29 CFR, Chapter XVII, 1919.106.

2. NFPA 30, paragraph 3-3.4.

3. NFPA 37, paragraph 4-3.

10.13 The following day tank alarms shall be provided.  Alarms shall be local at the
day tank control panel with dry normally closed contacts for connection to
remote alarms.  All alarms shall be installed with normally open and nor-
mally closed positions.

a. Lead pump failure, or pump failure as appropriate.
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b. Day tank high level.

c. Day tank low level.

d. Day tank annular space leak or containment dike leak.

11. Interior (small) Tanks Under 660
Gallons

11.0.1 Tanks shall carry a UL listing and conform to the provisions of UL and NFPA
30.  Adherence to these standards/codes should provide the basis for meet-
ing applicable regulations governing aboveground fuel storage systems.
However, local codes or regulations may be more stringent and shall be
reviewed during design.

11.0.2 The dimensions of interior tanks will depend on many factors.  Whenever
possible, standard manufacturer’s fabrication dimensions shall be used.  In
sizing tanks, consideration shall be given to the following:

a. Shape: Rectangular, oval - horizontal, oval - vertical, or cylindrical -
horizontal.

b. Secondary containment: Containment basin or prefabricated double
- wall tank.

c. Clear dimensions of doorways to provide access for tank and other
equipment.

d. Clear dimensions in room where tank is to be located. Consideration
may be given to the construction of a small additional room to house
fuel storage equipment.

e. Height of engine fuel injectors.

f. Required minimum capacity as outlined in Paragraph 4.02.

11.0.3 Fabrication of the tank and all openings should be conducted at the manu-
facturer’s production facility (field fabrication of small tanks is not recom-
mended).  Size and number of openings will depend on the type of
equipment (e.g., fill port, vent, supply, return, etc.) supplied for the tank.  At
least one additional (spare) plugged opening should be provided to allow for
manual gauging, inspections, cleaning, or the addition of future equipment.
All openings should be located on the top of the tank.

11.0.4 Tanks shall be pressure tested at the place of manufacture prior to delivery.

11.0.5 Tanks shall be shipped and handled with all openings plugged to prevent
damage to the openings and to minimize the possibility of foreign materials
being introduced into the tank.
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11.0.6 Upon delivery, tanks shall be pneumatically tested within the allowable pres-
sure ranges specified by the manufacturer.  Soap test all accessible factory
joints.

11.0.7 Secondary containment shall be provided for permanently installed interior
tanks:

a. Double - walled rectangular tanks are preferred.  These tanks pro-
vide maximum fuel capacity while requiring the least amount of floor
space.

b. Single - walled tanks are acceptable if secondary containment is
provided.  Secondary containment shall consist of an oil - tight basin
located directly under and around the tank and having the capacity
to capture at least 110 percent of the nominal capacity of the tank.

c. Leak sensors shall be installed in secondary containment devices to
detect tank leaks.

11.0.8 All installed tanks must be vented to conform to NFPA 30.  Primary tank
vents shall terminate outside of buildings at least 12 ft. above grade, at least
4 ft. above the highest point in the fuel system and at least 5 ft. away from
any wall openings.  Sizing of atmospheric (normal) vents must be in accor-
dance with NFPA to insure operating pressures below 2.5 PSIG (UL 142
requirement).  Vent size and location will be dependent on tank construction
and characteristics of the material being stored.  Emergency venting, in case
of fire, must also be accounted for in the design and conform to NFPA 30
and to UL requirements.  Emergency venting of the interstitial space on dou-
ble - walled tanks must also be provided.

11.0.9 Tanks shall be constructed of carbon steel or other approved non - combus-
tible material.

11.10 Engines with integrally mounted double - walled tanks are permitted.  The
installation of these types of tanks will in most cases be cost prohibitive
unless the tank and engines are installed during new construction or major
renovations.

11.11 All fuel storage systems shall be accompanied by adequate signage.  The
signage shall indicate the hazards associated with fuel storage, warn
against open flames and smoking, describe the nature of the stored product,
and show the tank fill location.  Hazard warning signs shall be affixed to the
exterior wall of the building in a readily visible location and in accordance
with NFPA 704.

11.12 Available space will limit the location of interior tanks.  If adequate space is
available within existing buildings, the cost of replacing a fuel storage system
can be lowered substantially.  However, the use of existing building space
may be limited due to fire partitioning required for fire - rated zones or
because space is not available.  The room storing fuel must be separated
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from the rest of the facility and fully partitioned by walls and doors having a
fire rating of at least 2 hours, or greater if required by local codes.  Usually
an interior tank of less than 660 gallons will be located in the Engine Room.

11.13 Building additions for fuel storage may be constructed where adequate exist-
ing building space is not available.  Building additions shall allow enough
space to perform routine maintenance and allow for retrofit of equipment.
Heating equipment may be necessary to help prevent the fuel form reaching
its cloud point in extreme cold environments.  Lighting shall also be pro-
vided.

11.14 User input during tank location selection is critical due to their familiarity with
day to day operations.  The user shall be consulted to locate the tank in an
area that will minimize potential impacts to existing and planned site use.

11.15 The fuel delivery system shall be designed to minimize interference with
building equipment but allow for ease of access.  New fuel systems shall not
block or hinder traffic routes.  Piping shall be kept low on floors or walls
where practical and shall not run across doorways or areas where equip-
ment or materials will be stored or used.

11.16 Piping shall be located and installed to afford maximum protection against
damage from site activities.  Protective devices such as shields or traffic
plates may be installed to help guard against piping or tanks being struck or
damaged by equipment or by personnel working in the immediate area.

11.17 Piping shall conform to the following requirements:

a. All piping materials and systems shall carry applicable UL or ASTM
listings.

b. Rigid primary piping should be composed of black steel.  Rigid cop-
per may be used if its protected or is needed for short runs.  Fittings
shall be suitable for use with the piping used.  Carrier pipe materials
shall conform to the provisions of NFPA 30.

c. Flexible connectors shall be used to connect fuel piping at the
engine frame and at other transition points.  Braided stainless steel
is acceptable material and shall serve as the minimum construction
material.  The connector shall have a metallic inner liner and be UL
rated for interior use.

d. Secondary containment shall enclose carrier piping in all areas
except tank, pump and engine rooms

e. As outlined in paragraph 10.12 (i) or where required by other codes,
supply and return line connections to the tank shall be provided with
a fire isolation valve (e.g., fusible link valve) when the tank is located
outside of the engine room.  These valves shall be located where
the lines penetrate the engine room wall to isolate fuel from the
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engine room and prevent contribution of combustion materials in the
event of a fire.  A fusible link valve shall be provided on the supply
line at all furnaces.

f. Supply connection to the engine shall be provided with fire rated iso-
lation valves (e.g., ball valve).  The supply line shall also be
equipped with a foot valve near the tank bottom.

g. Anti-siphon or automatic flow shutoff devices shall be incorporated
in the piping to provide proper operation of the fuel delivery system
while protecting the building environment from fuel leaks.  Appropri-
ate flow prevention devices shall be used to ensure that no continu-
ous flow of fuel occurs to the engine (or other connected devices)
when not operating.  Electrically activated solenoid valves may be
required in certain instances.  If used for this application, solenoid
valves shall fail in a closed position.

h. Provide overfill prevention shutoff valve on fill pipe.

11.18 Fill ports shall normally be located outside of the building.  Exterior fill ports
require a containment box to catch spilled product during delivery.  The con-
tainment box shall have a cover to protect against weather and traffic.  For
security, a lockable fill cap shall be provided, and the cover may be pad-
locked.

11.19 The fuel delivery system shall be tested as part of the installation.

a. Prior to acceptance of the tank installation, all piping and fittings
shall be hydrostatically tested or pneumatically tested.  The pres-
sure shall not exceed the manufacturer’s recommendations. IN NO
EVENT SHALL THE PIPING BE CONNECTED TO THE TANK
DURING PIPE/FITTING TESTS.

b. A properly designed installation shall allow for ease in testing and
rapid tightening or replacement of fittings or equipment failing the
test.

11.20 Cylinder fuel loading in the engine may present a problem in installations
where the static level of fuel in the tank and piping system exceeds the
height of the fuel injectors.  As a result of this condition, fuel may flow into
the cylinders during engine shut-down through defective fuel injectors and
‘flood” the engine.  A possible remedy to this condition is the installation of a
day tank with a self-contained pump, or incorporating solenoid valves into
the design.  However, the added cost of a day tank may be prohibitive.  Sole-
noid valves are prone to failure, and if installed shall be redundant, in paral-
lel, and inspected regularly.  If used for this application, solenoid valves shall
fail in a closed position.

11.21 The storage tank should be finish painted gray and touched up as needed in
the field.  Piping shall be color coded to distinguish the components of the
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fuel supply system from other equipment.  Piping shall be labeled to
describe its function and direction of fuel flow.

11.22 A tank gauging and leak monitoring system with the following features shall
be installed:

a. A continuous electronic tank gauging system with local displays and
RS-232 port interface with computers for programming the unit.

b. Low fuel level alarm:

1. Connected to remote building alarm.

2. Alarm shall be triggered when 24-hour fuel supply remains.

3. At manned locations, an audible low level alarm may be
added.

c. High fuel alarm set at 90 percent capacity of the tank.

d. Tank leak alarm in:

1. Interstitial space of double -walled tank.

2. Secondary containment basin.

e. Water detection alarm to detect water accumulations in the tank.

f. The system shall be Pneumercator LDE-740P, Veeder-Root TLS
350, or approved alternate.

12. Interior (large) Tanks Exceeding 660
Gallons

12.0.1 It may be desirable to locate large tanks inside of buildings.  However it
should be noted that the maximum size unenclosed tank permitted by NFPA
is 660 gallons.  Single tanks larger than 660 gallons, if used to store fuel oil
for emergency power generation must be enclosed within a minimum three
hour fire rated enclosure.  Local codes shall be checked, as some codes
may require a four hour enclosure.

12.0.2 Sizing Tanks:

a. Provide required minimum capacity as outlined in Paragraph 4.02

b. User shall verify and approve calculated volumes.

c. Additional supplies shall be considered in accordance with Para-
graph 4.03.

d. Additional amounts shall be considered for combination tanks sup-
plying engines and heating equipment.
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12.0.3 Location:

a. Tanks requiring fire rated enclosures must be located on the lowest
level of the building.

b. It is desirable to place the tank as close as possible to an outside
wall of the building.  This will afford access to the outside of the
building for termination of vents and fill pipe.

c. Floor loading shall be checked and verified to be certain that the
floor can safely withstand the load created by the tank filled with
product and the fire rated structure that encloses it.

d. Avoid placing the tanks adjacent to fire escape exits and fresh air
intakes.

e. Clearance around tanks and piping, as well as setbacks to property
lines shall be maintained in accordance with NFPA 30, local codes,
in addition to making certain that adequate clearance exists for ser-
vicing the fuel storage system.

f. A path of entry into the building for the new tank shall be established
and carefully verified.  As a last resort, field fabricated tanks may be
specified; however, local codes shall be checked for acceptance.
Field fabricated tanks shall be UL inspected and labeled prior to
being placed into service.

12.0.4 The aboveground tank should be single wall, fabricated from mild carbon
steel in accordance with UL Standards.  The tank should bear the UL label.

12.0.5 The following appurtenances shall be provided:

a. The minimum size fitting opening shall be 4 in. diameter NPT.

b. One, minimum 24 in. diameter manhole for entry into the tank.  An
internal ladder shall be provided for safe access into the tank.

c. In addition to factory installed lift lugs for lifting the tank, additional
factory installed lift lugs may be specified on the heads of the tank to
provide a lifting point when moving the tank into place.

d. A water pumpout tube terminating as close as possible to, but not
more than one inch from the bottom of the tank.

e. Factory supplied, U.L. listed saddles.

12.0.6 Atmospheric primary and emergency venting of aboveground tanks shall be
designed in accordance with NFPA 30 for aboveground storage of petroleum
products.  All vents, primary and emergency, shall terminate outside the
building at an elevation of at least 12 ft. above grade and 4 ft. above the
highest point in the fuel system.  Minimum distances from windows, doors
and fresh air intakes shall be maintained in accordance with NFPA 30 and
local codes that may apply.
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12.0.7 Piping shall conform to the following requirements:

a. All piping materials and systems shall carry applicable UL or ASTM
listings.

b. Rigid primary piping shall be composed of black steel.  Rigid copper
may be used if it is protected or is needed for short runs in upgrad-
ing existing systems.  Fittings shall be suitable for use with the pip-
ing used.  Carrier pipe materials shall conform to the provisions of
NFPA 30.

c. Flexible connectors shall be used to connect fuel piping at the
engine frame and other transition points.  Braided stainless steel is
acceptable material and shall serve as the minimum construction
material.  The connector shall have a metallic inner liner and be UL
rated for interior use.

d. Secondary containment shall enclose carrier piping in all areas
except engine tank and pump rooms.

e. Where required by codes, supply and return line connections to the
tank shall be provided with a fire isolation valve (e.g., fusible link
valve) when the tank is located outside of the engine room.  These
valves shall be located where the lines penetrate the engine room
wall to isolate fuel from the engine room and prevent contribution of
combustion materials in the event of a fire.  A fusible link valve shall
be provided on the supply line at all furnaces.

f. Supply connections to the engine should be supplied with fire rated
isolation valves (e.g., ball valve).  The supply line shall also be
equipped with a foot valve near the tank bottom.

g. Anti siphon or automatic flow shutoff devices shall be incorporated
in the piping to provide proper operation of the fuel delivery system
while protection the building environment from fuel leaks.  Appropri-
ate flow prevention devices shall be used to ensure that no continu-
ous flow of fuel occurs to the engine (or other connected devices)
when not operating.  Electrically activated solenoid valves may be
required in certain instances.  If used for this application, solenoid
valves shall fail in a closed position.

h. Provide overfill prevention valve in fill line.

12.0.8 Fill ports shall normally be located outside of the building.  Exterior fill ports
require a containment box to catch spilled product during delivery.  The con-
tainment box shall have a cover to protect against weather and traffic.  For
security, a lockable fill cap shall be provided, and the cover may be pad-
locked.
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12.0.9 The fuel delivery system shall be tested as part of the installation.

a. Prior to acceptance of the tank installation, all piping and fittings
shall be hydrostatically or pneumatically tested.  The pressure shall
not exceed the manufacturer’s recommendations. IN NO EVENT
SHALL THE PIPING BE CONNECTED TO THE TANK DURING
PIPE/FITTING TESTS.

b. A properly designed installation shall allow for ease in testing and
rapid lightening or replacement of fittings or equipment failing the
test.

12.10 Cylinder fuel loading in the engine may present a problem in installations
where the static level of fuel in the tank and piping system exceeds the
height of the fuel injectors.  As a result of this condition, fuel may flow into
the cylinders during engine shut - down through defective fuel injectors and
“flood” the engine.  A possible remedy to this condition may be the installa-
tion of a day tank with a self contained pump or incorporating solenoid
valves into the design.  However, the added cost of a day tank may be pro-
hibitive.  Solenoid valves are prone to failure, and if installed shall be redun-
dant, in parallel and inspected regularly.  If used for this application, solenoid
valves shall fail in a closed position.

12.11 The storage tank shall be finish painted gray and touched up as needed in
the field.  Piping shall be color coded to distinguish the components of the
fuel supply system from other equipment.  Piping shall be labeled to
describe its function and direction of fuel flow.

12.12 A system of secondary containment shall be designed to contain a spill from
any tank within the tank enclosure.  The system shall be capable of contain-
ing minimum 110 percent of the capacity of the largest tank within the con-
tainment area.  Local codes shall be checked for compliance.  The entire
surface of the containment area shall be coated with an impervious coating
compatible with the product stored in the tanks.

12.13 A fire rated enclosure with a minimum 3 hour rating consisting of floors,
walls, ceiling and doors shall house the entire tank system.  Local codes
shall be checked for compliance.  The following items shall be included as a
minimum:

a. Doors shall be keyed to match other doors in the building, and shall
swing out.

b. Ventilation to comply with applicable codes.

c. Where space permits full steps with landings at the doorways rather
than ladder rungs at the doorways to step over the containment wall.

d. Explosion proof lighting inside the enclosure.

e. Explosion proof emergency lighting inside the enclosure.
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f. A fire suppression system, if codes require, inside the enclosure
(verify  compatibility with existing systems).

12.14 A tank gauging and leak monitoring system with the following features shall
be installed:

a. A continuous electronic tank gauging system with local displays and
RS-232 port interface with computers for programming the unit.

b. Low fuel level alarm:

1. Connected to remote building alarm.

2. Alarm shall be triggered when 24 - hour fuel supply remains.

3. At manned locations, an audible low level alarm may be
added.

c. High fuel alarm set at 90 percent capacity of the tank.

d. Tank leak alarm in:

1. Interstitial space of double - walled tank.

2. Secondary containment dike.

e. Water detection alarm to detect water accumulations in the tank.

f. The system shall be Pneumercator LDE-740P, Veeder-Root TLS
350 or approved alternate.

g. The system shall be installed outside of the fire rated enclosure.

12.15 The primary method of overfill prevention shall be through the use of an
audible/visible overfill alarm.

12.16 Signs shall be placed at the entrance to the tank room warning of the stor-
age of a combustible substance in the area.  Signage on the storage tank
shall also indicate the capacity of the tank and the product stored therein.

13. Exterior Aboveground Tanks

13.0.1 Tanks shall carry a UL listing and conform to the provisions of UL 142, UL
2085, NFPA 30 and NFPA 37.  Adherence to these standards/codes should
provide the basis for meeting applicable regulations governing aboveground
fuel storage systems.  However, local codes or regulations may be more
stringent and shall be reviewed during design.
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13.0.2 The dimensions of exterior tanks will depend on many factors.  Whenever
possible, standard manufacturer’s fabrication dimensions shall be used.  In
sizing tanks, consideration shall be given to the following:

a. Shape: Rectangular, oval - horizontal, oval - vertical or cylindrical -
horizontal.

b. Secondary containment: Prefabricated double - walled tank with
interstitial space and concrete encasement.  Due to increased main-
tenance considerations, aboveground tanks equipped with contain-
ment basins are to be avoided.

c. Clear dimensions of property lines, buildings, roadways, microwave
towers and doorways to provide access for tank and other equip-
ment.

d. Consideration may be given to the construction of a small additional
room to house fuel storage equipment.

e. Height of engine fuel injectors.

f. Required minimum capacity as described in Paragraph 4.02

13.0.3 Fabrication of the tank and all openings shall be conducted at the manufac-
turer’s production facility (no field fabrication).  Size and number of openings
will depend on the type of equipment (e.g., fill port, vent, supply, return, etc.)
supplied for the tank.  At least one additional (spare) plugged opening
should be provided to allow for manual gauging, inspections, cleaning or the
addition of future equipment.  All openings shall be located on the top of the
tank.

13.0.4 Tanks shall be pressure tested at the place of manufacture prior to delivery.

13.0.5 Tanks shall be shipped and handled with all openings plugged to prevent
damage to the openings and to minimize the possibility of foreign materials
being introduced into the tank.

13.0.6 Upon delivery, tanks shall be pneumatically tested within the allowable pres-
sure ranges specified by the manufacturer.  Soap test all factory joints.

13.0.7 Exterior aboveground storage tanks shall be provided with the following fea-
tures:

a. The tank shall be of double - walled construction including an inter-
stitial space secondary containment as well as leak detection and
monitoring.

b. The tank must be encased in a minimum of six inches of reinforced
concrete or as required to provide a 2 hour fire enclosure and ballis-
tic protection.
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c. Structural calculations must be provided by the manufacturer to indi-
cate that the aboveground storage vessel meets all applicable code
requirements and standards, including seismic requirements for the
area of installation.

d. A minimum 30 year warranty against structural failure or external
corrosion shall be provided by the tank manufacturer.

e. Built in spill protection shall be provided with minimum capacity of
five gallons or as required by local or federal codes.

f. One spare fitting shall be provided.

g. A grounding lug must be welded to the tank in a location easily
accessible.  The building ground network shall be extended and
connected to the tank grounding lug.  All field connections shall be
one shot exothermic with no clamps or compression fittings.

h. Fastening devices shall be installed by the tank manufacturer.
Required field fastening devices shall be approved by the manufac-
turer.

i. The aboveground storage tank must meet with the approval of fed-
eral, state, and local municipality requirements prior to the final
design phase.

j. Leak sensors shall be installed in secondary containment interstitial
space.

k. Overfill prevention valve installed on fill pipe.

13.0.8 Aboveground storage tanks shall be supported on a concrete pad designed
to support the storage tank and its contents.  Design consideration shall be
given to the type of tank, temperature variations and seismic activities.

13.0.9 All installed tanks must be vented to conform to NFPA 30.  Atmospheric
vents shall terminate outside of buildings at least 12 ft. above grade and 4 ft.
above the highest point in the fuel system.  Sizing of atmospheric (normal)
vents must be in accordance with NFPA to insure operating pressures below
2.5 PSIG (UL 142 requirement).  Vent size and location will be dependent on
tank construction and characteristics of the material being stored.  Emer-
gency venting, in case of fire, must also be accounted for in the design and
conform to NFPA 30 and UL.  Venting of the interstitial space on double -
walled tanks must also be provided.

13.10 Tanks shall be made of carbon steel or other approved non - combustible
material.
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13.11 All fuel storage systems shall be accompanied by appropriate signage as
follows:

a. The signage plan shall indicate the hazards associated with fuel
storage, warn against open flames and smoking, describe the
nature of the stored product and show the tank fill location.

b. Hazard warning signs shall be affixed to the exterior wall of the
building in a readily visible location and in accordance with NFPA
704.

13.12 The user’s input during tank location selection is critical due to their familiar-
ity with day to day operations.  The user shall be consulted to locate the tank
in an area that will minimize potential impacts to existing and planned site
use.

13.13 The fuel delivery system shall be designed to minimize interference with
building equipment but allow for ease of access.  New fuel systems shall not
block or hinder traffic routes.  Piping shall be kept low on floors or walls
where practical and shall not run across doorways or areas where equip-
ment or materials will be stored or used.

13.14 Piping shall be located and installed to afford maximum protection against
damage from site activities.  Protective devices such as shields or traffic
plates may be installed to help guard against piping or tanks being punc-
tured or otherwise damaged by equipment or by personnel working in the
area.

13.15 Building Engineering will evaluate and determine the lowest expected tem-
perature at the facility, then review the fuel characteristics to determine if
heating of the piping and fuel storage tank is required.  This evaluation will
be reviewed and approved by the user prior to final system design.

13.16 Piping shall conform to the following requirements:

a. All piping materials and systems shall carry applicable UL or ASTM
listings.

b. Rigid primary piping should be composed of black steel.  Rigid cop-
per may be used if it is protected or is needed for short runs.  Fit-
tings shall be suitable for use with the piping used.  Carrier pipe
materials shall conform to the provisions of NFPA 30.

c. Flexible connectors shall be used to connect fuel piping at the
engine frame and other transition points.  Braided stainless steel is
acceptable material and shall serve as the minimum acceptable
material.  The connector shall have a metallic inner liner, and be UL
rated for interior or exterior use.
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d. Secondary containment shall enclose carrier piping from the tank to
the building and in areas where telephone or electrical equipment is
placed.

e. Supply connection to the engine shall be supplied with fire rated iso-
lation valves (e.g., ball valve).  The supply line shall also be
equipped with a foot valve near the bottom of the tank.

f. Anti - siphon or automatic flow shutoff devices shall be incorporated
in the piping to provide proper operation of the fuel delivery system
while protecting the building environment from fuel leaks.  Appropri-
ate flow prevention devices shall be used to ensure that no continu-
ous flow of fuel occurs to the engine (or other connected devices)
when not operating.  Electrically activated solenoid valves may be
required in certain instance.  If used, solenoid valves shall fail in a
closed position.

13.17 Fill ports require a containment box to catch spilled product during delivery.
The containment box shall have a cover to protect against weather.  For
security, a lockable fill cap shall be provided, and the cover may be pad-
locked.

13.18 The fuel delivery system shall be tested as part of the installation.

a. Prior to acceptance of the tank installation, all piping and fittings
should be hydrostatically or pneumatically tested.  The pressure
shall not exceed the manufacturer’s recommendations.  IN NO
EVENT SHALL THE PIPING BE CONNECTED TO THE TANK
DURING PIPE/FITTING TESTS.

b. A properly designed installation shall allow for ease in testing and
rapid tightening or replacement of fittings or equipment failing the
test.

13.19 Cylinder fuel loading in the engine may present a problem in installations
where the static level of fuel in the tank and piping system exceeds the
height of the fuel injectors.  As a result of this condition fuel may flow into the
cylinders during periods of engine shut - down through defective fuel injec-
tors and “flood” the engine.  A possible remedy to this condition may be the
installation of solenoid valves.  Solenoid valves are prone to failure, and if
installed shall be redundant, in parallel and inspected regularly.  If used,
solenoid valves shall fail in a closed position.

13.20 The storage tank shall be finish painted a neutral color and touched up as
needed in the field.  Piping shall be color coded to distinguish the compo-
nents of the fuel supply system from other equipment.  Piping shall be
labeled to describe its function and direction of fuel flow.
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13.21 A tank gauging and leak monitoring system with the following features shall
be installed:

a. A continuous electronic tank gauging system with local displays and
RS-232 port for interface with computers for programming the unit.

b. Low fuel level alarm:

1. Connected to remote building alarm.

2. Alarm shall be triggered when a 24 - hour fuel supply
remains.

3. At manned locations, an audible low level alarm may be
added.

c. High fuel alarm set at 90 percent of the capacity of the tank.

d. Tank/piping alarm in:

1. Interstitial space of double - walled tank.

2. Secondary containment piping.

e. Water detection alarm to detect water accumulations in the tank.

f. The system shall be Pneumercator LDE-740P, Veeder-Root TLS-
350 or approved alternate.

14. Exterior Underground Tanks

14.0.1 Underground exterior tanks shall carry a UL listing and conform to the provi-
sions of the UL label and NFPA

14.0.2 Steel tanks shall carry a UL 58 listing and meet the requirements of UL 58
and STI - P3.

14.0.3 Fiberglass tanks shall carry a UL 1316 listing and meet the requirements of
UL 1316 and ASTM D4021.

14.0.4 These standards should provide the basis for meeting applicable regulations
governing underground fuel storage systems.  However, local codes or regu-
lations may be more stringent and should be reviewed during design.

14.0.5 Underground fuel storage tanks shall be manufacturer’s standard sizes
whenever possible.  The following shall be considered when sizing tanks:

a. Required minimum capacity as calculated in Paragraph 4.02.

b. Manufacturer’s standard sizes.

c. Clear dimensions in areas where tanks can be located.
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14.0.6 The tank and all openings shall be factory fabricated.  Size, number and
arrangement of openings will depend on the piping and equipment require-
ments of the installation.  At least one additional (spare) plugged opening
shall be provided to allow for the addition of future equipment.  This opening
shall be 4 in. diameter NPT.

14.0.7 Tanks shall be tested at the factory prior to delivery.

14.0.8 Tanks shall be shipped and handled with all openings plugged to prevent
damage to the openings and to minimize the possibility of foreign materials
being introduced into the tank.

14.0.9 Upon delivery, tanks shall be pneumatically tested within the allowable pres-
sure ranges specified by the manufacturer.  Soap test all factory joints.

14.10 Steel tanks shall be 360 degree (100% volume) double wall Type II with
inner and outer tanks constructed of carbon steel, all welded construction.
Minimum steel thickness shall be in accordance with UL 58.  The exterior of
the tank shall be clad with STI - P3 epoxy, FRP or urethane coating.  The fin-
ish coating shall be site tested for defects.  The tank shall be equipped with
sacrificial anode cathodic protection as required by STI - P3 classification or
as required by local codes.  Dielectric unions shall be provided at all connec-
tions to isolate all piping from the tank and all piping inside the tank from out-
side piping.  Tank shall carry a 30 - year warranty against structural failure or
external corrosion.

14.11 Fiberglass tanks shall be 360 degree double - walled Glass Fiber Reinforced
Polyester (FRP) underground diesel storage tanks.  Fittings shall be
threaded (NPT) 4 in. diameter fittings.  Reducing couplings shall be provided
as required by the line sizes.  All metallic surfaces shall be FRP coated.
Tank shall carry a 30 year warranty against structural failure or corrosion.

14.12 All underground fuel storage tanks shall be equipped as follows:

a. A fill pipe for placing product into the tank located directly over the
tank whenever possible.  The fill shall include an overfill protection
system consisting of an automatic overfill valve, drop tube, minimum
15 - gallon capacity containment catch basin, separate surface man-
hole and lockable fill cap and tight fill adapter.  The assembly shall
be installed to divert surface water from the catch basin.

b. An audible alarm shall sound when the tank is filled to 90 percent of
its full capacity.

c. Automatic flow shut - off devices shall be used to prevent filling the
tank beyond 95 percent of its full capacity.

d. A vent line shall be provided. Vent lines shall be in accordance with
NFPA.
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e. A port to provide for manual gauging of the tank to measure actual
product water levels.  This port may also be used to remove accu-
mulated water.

14.13 Piping shall conform to the following requirements:

a. All piping materials and systems shall carry applicable UL or ASTM
listings.

b. A suction type fuel delivery line to supply fuel to the engine or heat-
ing plant.  The size of the duel delivery piping is determined by the
type, viscosity and quantity of fuel to be delivered.  The suction line
shall be equipped with a foot valve near the tank bottom.

c. The need for return and overfill fuel lines are site specific.  Fuel shall
return to the tank by gravity whenever possible.

d. Underground fuel oil supply and return piping shall be double -
walled pipe and fittings suitable for use as underground diesel oil
piping.  The outer secondary pipe shall be designed to permit flow of
fluid down the pipe for leak containment and detection.  The carrier
pipe should be constructed of Schedule 40 carbon steel.  Other
approved materials such as Fiberglass or type “K” copper may be
utilized on a site specific basis.

e. Preferred material for aboveground interior fuel oil supply and return
piping shall be Schedule 40 carbon steel.  Type “K” copper or other
approved material may be used on a site specific basis.

f. Aboveground vent piping shall be galvanized Schedule 40 steel with
forged steel, screwed fittings.  Fittings for galvanized steel pipe shall
be galvanized.

g. Underground vent piping shall be fiberglass reinforced pipe with
socket fittings.

h. All ferrous piping and valves shall be finish painted and labeled.
Shop or field painting is acceptable.  Direction of fuel flow shall be
shown on accessible piping.

i. Provide UL rated (underground or interior use) flexible connectors at
all transition points, engine, tank, pumps, etc.

14.14 Prior to acceptance of the tank installation, all piping and fittings should be
hydrostatically or pneumatically tested.  The pressure shall not exceed the
manufacturer’s recommendations. IN NO EVENT SHALL THE PIPING BE
CONNECTED TO THE TANK DURING PIPE/FITTING TESTS.

14.15 A tank gauging and leak monitoring system shall be installed with local dis-
play and RS - 232 port for interface with computers for programming the unit.
The system provided shall include the following items:

a. Control unit.
November 1996 39

AT&T — PROPRIETARY
Use pursuant to Company Instructions



AT&T 760-220-164, Issue 2
b. Printer with take - up reel.

c. 0.1 GPH probe with fuel level sensor, water sensor and temperature
sensor.

d. Riser cap.

14.16 Modules and sensors shall be provided for the interstitial space, probe and
sump sensor.  For fiberglass tanks, provide an interface with the hydrostatic
pressure switch in the reservoir.  The normal mode for the system shall be
“Leak Detect”.  The system shall automatically sense the emergency engine
or transfer pump running and prevent a false leak alarm from being sent.
The interstitial monitor and sump sensors shall remain active at all times.
After the engine or pump has stopped, the system shall automatically pro-
vide an inventory printout and then revert to the normal leak detect mode.
The system shall also be programmed to automatically provide an inventory
printout every 30 days.  The system shall provide the following alarms:

a. Low fuel alarm:

1. Connected to remote building alarm.

2. Alarm shall be triggered when 24 - hour fuel supply remains.

3. At manned locations, an audible low level alarm may be
added.

b. High fuel alarm set at 90 percent capacity of the tank.

c. Tank/piping leak alarm in:

1. Interstitial space of double - walled tank, or

2. Secondary containment basin.

d. Water detection alarm to detect water accumulations in the tank.

e. The system shall be VEEDER - ROOT TLS - 350 or approved alter-
nate.

15. Training/Testing/Inspections

15.0.1 Fuel system and power tests shall be performed during installation of the
fuel storage system.

a. A preliminary engine test shall be performed prior to installation
work to ensure the engine and other existing controls and equip-
ment function properly.  The test shall last for a sufficient length of
time to verify engine reliability.
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b. A subsequent test shall be performed after installation of the new
fuel system.  The test must run for a sufficient length of time to verify
new fuel system and engine reliability.  This test shall consist of mul-
tiple engine starts and stops to properly determine complete system
operation.

15.0.2 At the completion of installation activities, the Engineer and the user shall
make a joint examination of the system.  The system installer shall not deem
the project complete until after the examination and proper operation of the
fuel storage and standby power systems are verified.  The installer shall cor-
rect, repair, or replace any items called out as incorrect during the examina-
tion in accordance with the contract documents.

15.0.3 At the time of project completion, certain documents shall be submitted to
user by the system installer.  Copies of these documents will be filed at the
site, in the permanent user file and with the Engineer.  The following docu-
ments, as a minimum, are required for all fuel system installations:

a. All required permits for construction activities.

b. All test/operation reports.

c. Product warranties.

d. Record drawings.

e. Tank registration form (if required).

f. Operations and Maintenance (O&M) Manuals; including:

1. System control schematics.

2. Product data sheets.

3. Maintenance schedule and requirements.

4. Trouble - shooting guide.

5. Written system operating procedure.

6. Shop drawings.

7. Valve/tagging schedule.

8. System warranties.

g. Environmental compliance requirements.

h. Identification and addresses of:

1. Contractors

2. Architectural/Engineering firm.

3. AT&T Building Engineer.

4. Construction Inspectors.

5. Environmental Health and Safety (EH&S) organization.
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16. Ongoing Testing and Maintenance

16.0.1 Federal, state or local laws require that certain periodic tests be conducted
to insure the fuel release prevention system is operating properly including:

a. Inventory control system.

b. Leak sensors:

1. Interstitial space of double - walled tanks.

2. Secondary containment basins.

3. Piping sumps.

c. Corrosion protection systems.

d. Monitoring wells.

e. Anti - siphon devices.

f. Tank tightness.

g. Piping tightness.

h. Line leak detectors.

16.0.2 Periodic system maintenance tests of the engine and the new fuel supply
system shall be scheduled and conducted by the user on a routine basis.
These tests shall provide assurance that the system is in proper working
order at all times.  All piping, fittings, controls and accessories shall be
checked during these system maintenance tests.

16.0.3 Components of the fuel system shall be maintained to prevent service inter-
ruptions.  All components of the system shall be examined during the
monthly engine test runs to ensure they are performing to specification.  All
deficiencies shall be noted in the Storage Tank Monthly Report (Appendix
B).

16.0.4 All maintenance activities shall be conducted in accordance with the latest
issue of AT&T Practice 770 - 210 - 310, Underground Storage Tanks, Main-
tenance.

17. Alarms

17.0.1 The fuel storage system monitoring control panel is capable of recognizing
an array of fuel system alarms.  Due to this array of fuel storage system
alarms, only selected fuel storage system alarms, based on urgency will be
dedicated to the Building Alarm Panel. The remainder of the non-urgent
alarms will be connected to a common fuel system alarm in the building
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alarm panel.  The non-urgent common fuel alarms can be interrogated at the
fuel storage system monitoring control panel.  Building alarm contacts
should normally be closed, failing in the open position.  The fuel storage sys-
tem monitoring control panel shall be provided with normally open and nor-
mally closed relay contacts.

17.0.2 Dedicated fuel alarms - unmanned or partially unmanned facility:

a. Low fuel

b. Tank rupture

c. piping rupture

d. engine failure

e. Day tank pump failure

f. Common fuel alarm:

1. high fuel

2. high water

17.0.3 Dedicated fuel alarms - fully attended facilities:

a. Low fuel

b. Engine failure

c. Day tank pump failure

d. Common fuel alarm

1. tank rupture

2. piping rupture

3. high fuel

4. high water.
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18. Grounding

18.0.1 The primary objectives for installing a low impedance grounding systems are
personnel safety by minimizing the possibility of electric shock, equipment
protection from fire hazards, proper equipment operation, noise reduction in
communications circuits and service reliability with low maintenance.  In
order to ensure these objectives are met, grounding systems shall be
designed and installed to meet the minimum standards as set forth in the lat-
est edition of the National Electric Code, Article 250, and according to AT&T
Practices.

18.0.2 If the new fuel supply system is located within existing building confines, the
existing ground ring shall be used for equipment grounding.  All metallic
objects above grade on the outside of the building shall be attached to the
exterior ground ring.

18.0.3 Underground components of underground storage tank systems shall not be
grounded, including but not limited to the following:

a. Storage tank

b. Anchor straps

c. Concrete reinforcing steel

d. Risers, manholes and manhole covers.

18.0.4 At locations where building additions (fuel rooms) are constructed to permit
aboveground storage of fuel, the existing facility ground ring shall be
expanded to include the additional space.  An interior ground bus shall be
provided in the building addition or the existing interior ground shall be
expanded into the addition.

18.0.5 Grounding devices shall be tested by an independent testing firm to verify
operation.  All connections to the exterior ground ring shall be made using
non -mechanical, exothermic welds.  All connections to the interior building
ground ring shall match existing connectors.  The locations of existing exte-
rior ground rings encountered during construction and any newly installed
ground rings or expansions shall be shown on installer prepared project
record drawings.
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19. Reference Documents

19.0.1 The following documents are associated with this document:

Number Title

AT&T 760 - 220 - 165 AT&T Underground
Storage Tanks
Combustible and
Flammable Liquid Fuels
Removal and Abandonment

AT&T 770 - 210 - 310 Underground Storage Tanks
Maintenance

AT&T 154 - 103 - 101 Alarm Standards Manual

AT&T 010 - 160 - 020 Underground Storage Tanks
Resource Conservation and
Recovery Act (RCRA)
Environmental

19.0.2 Paper copies of the 9 - digit numbered documents listed in Paragraph 19.01
are stocked at the Lucent Technologies Customer Information Center
located in Indianapolis, Indiana.  To order copies:

TOLL FREE: 1-800-432-6600 (USA)
1-800-255-1242 (Canada)

Toll: 1-317-352-8557 (Worldwide)
FAX: (317) 352-8484
MAIL: Lucent Technologies, Inc.

Customer Information Center
Attn.: Customer Service Representative
P.O. Box 19901
Indianapolis, IN 46219
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Appendix A —  State Agencies
Designated to Receive
Notifications

This listing provides the State Agencies designated to receive notification for
new tank installations or the removals of existing tanks. The listing was pub-
lished by the EPA in December 1995.

Refer to local phone listings for 24-hour hot lines and for 800 numbers.

List of State Agencies

Alaska UST/LUST CONTACT
Dept. of Environmental Conservation
UST Program
410 Willoughby Ave., Suite 105
Juneau, AK 99801-1795
907-465-5200

Alabama UST CONTACT
Dept. of Environmental Management
P.O. Box 301463
1751 Congressman W.L. Dickerson Drive
Montgomery, AL 36130-1463
205-271-7986

Arakansas UST/LUST CONTACT
Dept. of Pollution Control & Ecology
Underground Storage Tank Division
P.O. Box 8913
Little Rock, AR 72219-8913
501-682-0880

Arizona UST/LUST CONTACT
Dept. of Environmental Quality
3033 N. Central Ave.#4T
Phoenix, AZ 85012
602-207-4242

California UST/LUST CONTACT
State Water Resources Control Board
Underground Storage Tank Program
P.O. Box 944212
Sacramento, CA 94244-2120
916-227-4320
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Colorado LUST CONTACT
Dept. of Health
Department of Labor and Employment
Oil Inspection Section, Tower #3
1515 Arapahoe St., Room 600
Denver, CO 80202-2117
303-692-2000

Colorado UST CONTACT
State Inspector of Oils
Department of Labor and Employment
Oil Inspection Section, Tower #2
1515 Arapahoe St., Room 400
Denver, CO 80202-2117
303-620-4300

Conneticut UST/LUST CONTACT
Dept. of Environmental Protection
Underground Storage Tank Program
79 Elm St.
Hartford, CT 06106
203-424-3374

Washington, D.C. UST/LUST CONTACT
Environmental Regulatory Administration
Underground Storage Tank (UST) Branch
2100 Martin Luther King Jr. Ave., S.E., Suite 203
Washington, D.C. 20020-5732
202-645-6080

Delaware UST/LUST CONTACT
Dept. of Natural Resources & Environmental Control
Underground Storage Tank Branch
715 Grantham Lane
New Castle, DE 19720
302-323-4588

Florida UST CONTACT
Dept. of Environmental Protection
Storage Tank Regulation Section
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, FL 32399-240o
904-488-3935
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Florida LUST CONTACT
(continued) Dept. of Environmental Protection

Petroleum Reimbursement Section
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, FL 32399-2400
904-487-3299

Georgia UST CONTACT
Underground Storage Tank Management Program
Environmental Protection Division
Department of Natural Resources
4244 International Parkway, Suite 100
Atlanta, GA 30354
404-362-2687

LUST CONTACT
Assistant State Fire Marshall
2 MLK Dr.
West Tower, Suite 620
Atlanta, Ga. 30334
404-656-9798

Hawaii UST/LUST CONTACT
Dept. of Health
Solid and Hazardous Waste Branch
919 Ala Moana Blvd., Room 212
Honolulu, HI 96814
808-586-4226

Iowa UST/LUST CONTACT
Dept. of Natural Resources
Henry A. Wallace Building
900 E. Grand Ave.
Des Moines, IA 50319
515-281-8693

Idaho UST/LUST CONTACT
Dept. of Health & Welfare
Division of Environmental Quality
1410 N. Hilton
Boise, ID 83706
208-334-5860

Illinois UST CONTACT
Office of State Fire Marshall
Division of Petroleum and Chemical Safety
1035 Stevenson Drive
Springfield, IL 62703-4259
217-785-1020
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Illinois LUST CONTACT
(continued) Environmental Protection Agency

Leaking UST Section
P.O. Box 19276
Springfield, IL 62794-9276
217-782-6762

Indiana UST CONTACT
UST Division
Office of the State Fire Marshal
402 W. Washington St., Room E241
Indianapolis, IN 46204
317-232-2222

LUST CONTACT
Dept. of Environmental Management
Office of Environmental Response
P.O. Box 7015
Indianapolis, IN 46206-7015
317-233-6418

Kansas UST/LUST CONTACT
Dept. of Health & Environment
Bureau of Environmental Remediation
Forbes Field, Building 740
Topeka, KS 66620
913-296-1678

Kentucky UST/LUST CONTACT
Division of Waste Management
Underground Storage Tank Branch
14 Reilly Road
Frankfort, KY 40601-1190
502-564-6716

Louisiana UST/LUST CONTACT
Dept. of Environmental Quality
Underground Storage Tank Division
P.O. Box 82178
Baton Rouge, LA 70884-2178
504-765-0243

Massachusetts UST CONTACT
Underground Storage Tank Manager
State Fire Marshall's Office (FMO)
1010 Commonwealth Ave.
Boston, MA 02215
617-351-6000
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Massachusetts LUST CONTACT
(continued) Bureau of Waste Site Cleanup

Dept. of Environmental Protection
1 Winter St.
Boston, MA 02108
617-292-5887

Maryland UST/LUST CONTACT
Dept. of Environment
Waste Management Admin.
Oil Control Program
2500 Broening Highway
Baltimore, MD 21224
410-631-3442

Maine UST/LUST CONTACT
Dept. of Environmental Protection
State House - Station 17
Augusta, ME 04333
207-287-2651

Michigan UST CONTACT
Michigan Dept. of Natural Resources
Underground Storage Tank Division
Town Center
333 South Capitol Avenue
2nd Floor
P.O. Box 30157
Lansing,MI 48909-7657
517-373-8168

Minnesota UST/LUST CONTACT
Pollution Control Agency
Tank and Spill Section
520 Lafayette Road N.
St. Paul, MN 55155-3898
612-297-8679

Missouri UST/LUST CONTACT
Dept. of Natural Resources
Water Pollution Control Program
P.O. Box 176
Jefferson City, MO 65102
314-751-3822
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Mississippi UST/LUST CONTACT
Dept. of Environmental Quality
Underground Storage Tank Section
P.O. Box 10385
Jackson, MS 39289-0385
601-961-5171

Montana UST/LUST CONTACT
UST Program
Dept. of Health & Environmental Quality
Waste Management Division
P.O. Box 200901
Helena, MT 59620-0901
406-444-5970

North Carolina UST/LUST CONTACT
Groundwater Section
Division of Environmental Management
P.O. Box 29535
Raleigh, NC 27626-0535
919-733-8486

North Dakota UST CONTACT
Dept. of Health
Division of Waste Management
Box 5520, 1200 Missouri Ave., Room 302
Bismark, ND 58502-5520
701-328-5166

Nebraska UST CONTACT
State Fire Marshal's Office
Flammable Liquid Storage Tank Division
246 S. 14th St.
Lincoln, NE 68508-1804
402-471-9465

LUST CONTACT
Dept. of Environmental Quality
Emergency Response Section
P.O. Box 98922
Lincoln, NE 68509-8922
402-471-4230

New Hampshire UST/LUST CONTACT
Dept. of Environmental Services
Water Supply and Pollution Control Division
6 Hazen Drive, P.O. Box 95
Concord, NH 03301
603-271-3644
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New Jersey UST/LUST CONTACT
Bureau of Underground Storage Tanks
Department of Environmental Protection and Energy
Trenton, NJ 08625
609-984-3156

New Mexico UST/LUST CONTACT
Environmental Department
Underground Storage Tank Bureau
P.O. Box 26110
1190 St. Francis Drive
Harold Runnels Building
Santa Fe, NM 87502505-827-0188

Nevada UST/LUST CONTACT
Bureau of Waste Management
Division of Environmental Protection
Capitol Complex
333 W. Nye Lane
Carson City, NV 89710
702-687-5872 Ext. 3037

New York UST/LUST CONTACT
Dept. of Environmental Conservation
Bulk Storage Section
50 Wolf Road, Room 340
Albany, NY 12233-3520
518-457-4351

Ohio UST/LUST CONTACT
Bureau of UST Regulations
Division of State Fire Marshall
Dept. of Commerce
P.O. Box 687
Reynoldsburg, OH 43068-0687
614-752-7938

Oklahoma UST/LUST CONTACT
Corporate Commission
Fuels Division - UST
Jim Thorpe Building, Room 238
Oklahoma City, OK 73105
405-521-3107

Oregon UST CONTACT
Dept. of Environmental Quality
Underground Storage Tank Compliance Section
811 SW Sixth Ave., 7th Floor
Portland, OR 97204
503-229-5733
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Oregon LUST CONTACT
Dept. of Environmental Quality
UST Cleanup Program
811 SW Sixth Ave., 9th Floor
Portland, OR 97204
503-229-5733

Pennsylvania UST/LUST CONTACT
Dept. of Environmental Resources
Storage Tank Program, BWQM
400 Market St.
P.O. Box 8762
Harrisburg, PA 17105-8762
717-772-5599

Rhode Island UST CONTACT
Dept. of Environmental Management
Division of Waste Management
Underground Storage Tank Section
291 Promenade St.
Providence, RI 02908
401-277-2797

LUST CONTACT
RIDEM
Division of Site Remediation
LUST Section
291 Promenade St.
Providence, RI 02908
401-277-3872

South Carolina UST/LUST CONTACT
Dept. of Health and Environmental Control
Groundwater Protection Division
2600 Bull St.
Columbia, SC 29201
803-734-5335

South Dakota UST/LUST CONTACT
Dept. of Environment & Natural Resources
Groundwater Quality Program
523 E. Capitol
Joe Foss Building
Pierre, SD 57501-3181
605-773-3296
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Tennessee UST/LUST CONTACT
Dept. of Environment and Conservation
4th Floor, L&C Annex
401 Church St.
Nashville, TN 37243-1541
615-532-0945

Texas UST/LUST CONTACT
Texas Natural Resource Conservation
Petroleum Storage Tank Division
P.O. Box 13087, Capitol Station
Austin, TX 78711-3087
512-239-2000

Utah UST/LUST CONTACT
Dept. of Environmental Quality
Bureau of Solid & Hazardous Waste
Division of Environmental Response and Remediation
168 North, 1950 West
1st Floor
P.O. Box 144840
Salt Lake City, UT 84114-4840
801-538-4100

Virginia UST/LUST CONTACT
UST Program
Water Division
Department of Environmental Quality
629 East Main St.
Richmond, VA 23240-0009
804-762-4269

Vermont UST/LUST CONTACT
Dept. of Environmental Conservation
Underground Storage Tank Program
103 S. Main St., West Building
Waterbury, VT 05761-0404
802-241-3888

Washington UST/LUST CONTACT
Toxics Cleanup Program
Department of Ecology
P.O. Box 47655
Olympia, WA 98504-7655
206-407-7179
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Wisconsin UST CONTACT
Dept. of Industry, Labor & Human Relations
Bureau of Petroleum Insp. and Fire Protection
P.O. Box 7969
Madison, WI 53707
608-266-7605

LUST CONTACT
Dept. of Natural Resources
P.O. Box 7921
Madison, WI 53707-7921
608-267-7560

Wyoming UST/LUST CONTACT
Dept. of Environmental Quality
Water Quality Division
Herschler Building, 4th Floor W.
122 W. 25th St.
Cheyenne, WY 82002
307-777-7781

West Virginia  UST/LUST CONTACT
Office of Waste Management
Department of Environmental Protection
UST/LUST Section
1356 Hansford St.
Charleston, WV 25302-1401
304-558-6371
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Appendix B — Storage Tank Monthly
Report Form

The storage tank monthly report form is to be used by the on_site work force to
record the storage tank status. This form is to be maintained at the facility for a
minimum of three years.
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_

Storage Tank Monthly Report Form

Location:_________________________________________ Tank Size (gallons):_________________________________

___________________________________________________ Width:_________________________

___________________________________________________ Height:________________________

GEO. Location No.________________________________ Diameter:______________________

State I.D. No._____________________________________ Length:________________________

Year:__________________ Installation Date:————————

Tank Manufacturer:________________________________________________

Tank Status:_______________________________________________________

Note: Monthly reports must be kept for three years.
All alarms should be explained in remarks

Month
Gallons of

Fuel
Inches
of Fuel

Inches
of

Water

Temperature of
Fuel (F)

Monthly
 Fuel

Usage

Alarms
This

Month
(Y/N)

Leak Test
Pass/Fail

Remarks

JAN

FEB

MAR

APRIL

MAY

JUNE

JULY

AUG

SEPT

OCT

NOV

DEC
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Appendix C —  Engine Fuel
Consumption Data

This Appendix provides fuel consumption data for various types of standby
engine - generators. This data is provided for planning purposes only and
should be utilized for sizing of fuel storage tanks.
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Table 1. Engine Fuel Consumption Data

Engine - Alternator (KW)
Percent Load

Gal. Per Hour

Detroit Diesel - 225 KW

 100% 19.5

 75% 15.3

 50% 11.7

 25% 8.6

Detroit Diesel - 115 KW

 100% 10.8

 75% 8.2

 50% 6.12

 25%  4.34

Detroit Diesel - 75 KW

 100%  7.2

 75% 5.6

 50% 4.18

 25% 2.95

Detroit Diesel - 45 KW

 100% 4.58

 75% 3.63

 50% 2.79

 25%  2.10

Detroit Diesel - 30 KW

 100% 3.25

 75% 2.55

 50% 2.02

 25% 1.55
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Table 1. Engine Fuel Consumption Data (Continued)

Engine - Alternator (KW)
Percent Load

Gal. Per Hour

Allis Chalmers - 115 KW

 100% 10.0

 75%  7.8

 50% 5.5

 25% 3.7

Caterpillar - 350 KW

 100% 28.8

 75% 21.2

 50% 14.6

 25% —

White Superior - 500 KW

 100% 38.0

 75% 28.0

 50% 20.0

 25% —

Electro - Motive Diesel - 2500
KW (non KS)

 100% 192.5

Solar 200 KW Turbine
(Manufacturer Discontinued)

 100% 38.19

 75% 32.22

 50% 27.50

 25% 22.22

 No Load 19.44
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Table 1. Engine Fuel Consumption Data (Continued)

Engine - Alternator (KW)
Percent Load

Gal. Per Hour

Solar - 750 KW Turbine

 100% 93.05

 80% 80.55

 60% 68.75

 40% 57.50

 20% 47.22

 No Load 36.11

Solar - 2500 KW Turbine
(non KS)

 100% 281.00

Allison - 2100 KW & 2500 KW
Turbines

 2500 KW 283.00

 2100 KW 254.00

 1250 KW 192.00

 625 KW 147.00

 No Load 100.00
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Appendix D — AT&T Standard Criteria
Drawings

The fuel storage tank drawings and design criteria were developed to aid the
fuel storage tank system designer to design and prepare drawings and specifi-
cations for site specific fuel storage tanks systems. The fuel storage tanks
drawings and design criteria are for design only and are not for construction.
The “engineer of record” should review these drawings as a basis for their
design.

List of Drawings

■ Day Tank and Day Tank Controls Design Criteria

■ Interior Fuel Storage Tank - Less Than 660 Gallons - Design Criteria

■ Aboveground Tanks Inside Buildings with Fire Rated Enclosure
Design Criteria

■ Aboveground Fuel Storage Tank - Outside of Buildings - Design Criteria

■ Underground Fuel Storage Installation - Outside of Buildings -
Design Criteria.
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