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GENERAL NOTES

A. PLICABILITY:

10.

11.

12.

THIS STANDARD DESIGN APPLIES TO VERTICAL STEEL FUEL TANKS IN JP-5 OR JP-8 SERVICE BUT MAY BE
ADAPTED FOR USE WITH OTHER PRODUCTS.

THIS STANDARD DESIGN APPLIES TO TANKS WITH FLOATING PANS. FLOATING PANS ARE REQUIRED FOR JP-5 AND
JP-8 SERVICE ONLY WHEN REQUIRED BY UFC 3-460-01: DESIGN; PETROLEUM FUEL FACILITIES. FOR TANK
DESIGNS WITHOUT FLOATING PANS, CONSIDER THE ISSUES MENTIONED IN THE NOTES TITLED “DESIGN
CONSIDERATIONS FOR TANKS WITHOUT FLOATING PANS”.

THE GENERAL INTENT OF THIS STANDARD IS FOR NEW CONSTRUCTION, BUT THE DETAILS CAN BE USED FOR TANK
UPGRADES OR REHABILITATION.

THIS STANDARD APPLIES TO CONUS AND OCONUS LOCATIONS, UNLESS OTHERWISE INDICATED. WHERE THE TERMS
LOCAL, STATE, OR FEDERAL ARE USED, THIS SHALL ALSO BE INTERPRETED TO MEAN “HOST NATION, IN

ACCORDANCE WITH THE FINAL GOVERNING STANDARDS OF THE NATION THE TANK IS LOCATED IN.”

F_THI

ALL NOTES ON SHEETS G.03 AND G.04 ARE DESIGNER NOTES.

FOR THE PURPOSES OF THIS STANDARD, WHEN A TANK SIZE IS GIVEN, THAT TERM SHALL MEAN NOMINAL TANK
SIZE, WHICH IS DEFINED AS THE VOLUME BETWEEN THE LOW LEVEL AND THE HIGH LEVEL ALARMS OF THE TANK.
SEE THE TABLE ON DRAWING G.07.

THE TANK DESIGN DETAILS SHALL BE USED AS PROVIDED UNLESS THERE ARE SPECIFIC CONDITIONS (SAFETY OR
ENVIRONMENTAL RELATED) THAT WARRANT A MODIFICATION. ANY MODIFICATION SHALL BE APPROVED BY SERVICE
HEADQUARTERS.

THESE DRAWINGS ARE NOT CONSTRUCTION DRAWINGS. THE ENGINEER OF RECORD MUST INCLUDE APPURTENANCES
AND ADDRESS OTHER ISSUES INCLUDING, BUT NOT LIMITED TO, AFFF, HIGH—POINT VENTS, LOW—POINT DRAINS,
COATINGS, AND ELECTRICAL CODES. THE ENGINEER OF RECORD MUST ALSO SELECT THE APPLICABLE DRAWINGS
AND DETAILS BASED UPON A SITE SPECIFIC INVESTIGATION AND DESIGN IN ACCORDANCE WITH THE FOLLOWING
UNIFIED FACILITIES CRITERIA:

UFC 3-301-01 STRUCTURAL ENGINEERING
UFC 3-460—01 DESIGN: PETROLEUM FUEL FACILITIES
UFC 3-600—01 FIRE PROTECTION ENGINEERING FOR FACILITIES

THE INFORMATION SHOULD BE INCLUDED IN THE CONSTRUCTION DOCUMENTS PREPARED BY THE ENGINEER OF
RECORD.

THIS STANDARD DOES NOT INCLUDE FINAL DETAILS FOR THE STRUCTURAL DESIGN OF THE TANK AND ITS
APPURTENANCES. THE STRUCTURAL DESIGN ITEMS (FOUNDATION, TANK SHELL PLATE THICKNESSES, ROOF SUPPORT
STRUCTURE, WIND GIRDERS, TANK ANCHORAGE, ORIENTATION OF THE NOZZLES AND MANHOLES, ETC), ARE SITE
SPECIFIC AND CAN ONLY BE DETERMINED BY THE ENGINEER OF RECORD.

TANK DESIGN SHALL BE IN ACCORDANCE WITH API STANDARD 650, EXCEPT WHERE T CONFLICTS WITH THIS
STANDARD; IN THOSE CASES THIS STANDARD WILL GOVERN.

TANK FOUNDATION DESIGN SHALL BE IN ACCORDANCE WITH API STANDARD 650, EXCEPT WHERE IT CONFLICTS WITH
THIS STANDARD; IN THOSE CASES THIS STANDARD WILL GOVERN. A GEOTECHNICAL REPORT SHALL BE REQUIRED
FOR EVERY TANK FOUNDATION DESIGN. TANK FOUNDATION DESIGN SHALL, AT A MINIMUM, INCORPORATE A
RINGWALL, AND SHALL EXCEED THAT MINIMUM WHEN REQUIRED BY THE GEOTECHNICAL REPORT.

MODIFY THE TANK HEIGHT AS REQUIRED WHERE THE SITE IS NEAR A FLIGHT LINE AND THE HEIGHT CONFLICTS WITH
AVIATION FLIGHT LINE GUIDELINES AND REQUIREMENTS. RECALCULATE THE DIAMETER TO KEEP THE SAME USABLE
VOLUME.

THE GOVERNMENT SHALL DETERMINE PRIOR TO DESIGN IF THE FACILITY HAS, OR WILL INCORPORATE, AN AUTOMATED
FUEL HANDLING EQUIPMENT (AFHE) CONTROL SYSTEM. THE TYPE OF INSTRUMENTATION AND THE SEQUENCE OF
OPERATION VARIES DEPENDING ON THE TYPE OF CONTROL SYSTEM.

ENSURE THAT THE DESIGN, INCLUDING THE LEVEL ALARM SETTINGS, LEVEL ALARM LOCATIONS, AND THE MATERIAL
OF SECONDARY CONTAINMENT, COMPLIES WITH LOCAL, STATE, AND FEDERAL CODES AND REGULATIONS.

ENSURE THAT THE DESIGN COMPLIES WITH LOCAL, STATE, AND FEDERAL CODES AND REGULATIONS FOR AIR QUALITY.
AT CERTAIN LOCATIONS THIS MAY REQUIRE THE TANK ROOF VENT BE FITTED WITH A PRESSURE VACUUM VENT,
ESPECIALLY FOR TANKS WITHOUT FLOATING PANS, BUT ALSO, LESS OFTEN, FOR TANKS WITH FLOATING PANS.

SERVICE HEADQUARTERS IS DEFINED IN UFC 3-460—01 DESIGN: PETROLEUM FUEL FACILITIES.

C. DESIGN PARAMETERS/LIMITS:

THE FOLLOWING DESIGN PARAMETERS/LIMITS SHALL BE CONSIDERED BY THE ENGINEER OF RECORD AND SHALL BE
INDICATED AS SUCH BY THE ENGINEER OF RECORD IN THE CONSTRUCTION DOCUMENTS IN ORDER TO CONSTRUCT THE
TANK IN ACCORDANCE WITH APl STANDARD 650, UFC 3-301-01 STRUCTURAL ENGINEERING, AND ASCE 7:

RISK CATEGORY IV

WIND SPEED

SNOW LOAD

Ss AND S1 SEISMIC SPECTRAL ACCELERATIONS
FUEL TYPE

SPECIFIC GRAVITY OF FUEL

DESIGN METAL TEMPERATURE

CORROSION ALLOWANCE

D. PECIFICATIONS:

1.

2.

3.

THE FOLLOWING GUIDE SPECIFICATIONS WERE DEVELOPED IN CONJUNCTION WITH THIS STANDARD:
UFGS 33 56 13.13 STEEL TANKS WITH FIXED ROOFS
UFGS 33 56 13.15 UNDERTANK INTERSTITIAL SPACE

THE FOLLOWING GUIDE SPECIFICATIONS SHOULD BE INCLUDED IN A COMPLETE DESIGN PACKAGE:
UFGS 01 33 00 SUBMITTAL PROCEDURES
UFGS 01 45 00.00 20 QUALITY CONTROL
UFGS 01 78 23 OPERATION AND MAINTENANCE DATA
UFGS 05 50 13 MISCELLANEOUS METAL FABRICATIONS

UFGS 09 97 13.15 EPOXY/FLUOROPOLYURETHANE INTERIOR COATING OF WELDED STEEL PETROLEUM FUEL
TANKS.

UFGS 09 97 13.17 THREE COAT EPOXY INTERIOR COATING OF WELDED STEEL PETROLEUM FUEL TANKS
UFGS 09 97 13.27 EXTERIOR COATING OF STEEL STRUCTURES
UFGS 23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS
UFGS 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS
UFGS 26 42 19.00 20 CATHODIC PROTECTION BY IMPRESSED CURRENT
UFGS 33 52 43.00 20 AVIATION FUEL DISTRIBUTION AND DISPENSING
UFGS 33 52 43.11 AVIATION FUEL MECHANICAL EQUIPMENT
UFGS 33 52 43.14 AVIATION FUEL CONTROL VALVES
UFGS 33 52 43.28 FILTER SEPARATOR, AVIATION FUELING SYSTEM

THE FOLLOWING SPECIFICATION SECTIONS MAY ALSO APPLY:
UFGS 32 13 15.20 CONCRETE PAVEMENT FOR CONTAINMENT DIKES.

AUTOMATIC TANK GAUGING (ATG) SPECIFICATION WILL BE PROVIDED BY THE GOVERNMENT.

E. NOTES:

10.

1.

12.

ALL MATERIALS SHALL BE CARBON STEEL, UON.

BOTTOM PLATES SHALL BE 5/16"; ROOF PLATES SHALL BE A MINIMUM OF 1/4°. A CORROSION ALLOWANCE OF
1/16" IS INCLUDED IN THESE THICKNESSES. PROVIDE CORROSION ALLOWANCE OF 1/16” FOR ALL SHELL AND
COMPONENTS.

REQUIRE SLIP—RESISTANT COATING ON THE ROOF AT THE SAMPLE GAUGE WELL, THE ROOF MANHOLE, AND OTHER
AREAS AS REQUESTED BY THE FACILITY.

ADD AVIATION OBSTRUCTION LIGHTS WHERE REQUIRED IN ACCORDANCE WITH FEDERAL AVIATION ADMINISTRATION AC
70/7460 1K, OBSTRUCTION MARKING AND LIGHTING (LATEST EDITION).

ROUTE ALL PIPING, TUBING AND CONDUITS FOR THE LLS, LLLS, HLS, HHLS, AND HLV FLOAT PILOT TOGETHER ON
THE SAME SUPPORT. VERTICAL ROUTING UP THE TANK SHELL TO THE HLV FLOAT PILOT, HLS, AND HHLS SHALL
BE ON THE SAME SUPPORT AND SHALL BE STRAIGHT UP AND THROUGH THE OPENING IN THE INTERMEDIATE
PLATFORM. HORIZONTAL ROUTING BELOW INTERMEDIATE PLATFORM SHALL BE ALONG THE SIDE OF THE CONCRETE
RING WALL, NOT ON THE TOP. DO NOT INTERFERE WITH ACCESS TO THE TANK CIRCUMFERENTIAL STAIRWAY.
SUPPORT LEVEL SWITCHES AND HLV FLOAT PILOT CHAMBER ON SHELL AS INDICATED.

MOUNT HLV FLOAT PILOT CHAMBER AND HLS CHAMBER ON THE SHELL AND MAKE THEM ACCESSIBLE FROM THE
INTERMEDIATE PLATFORM. PROVIDE AS INDICATED AND IN ACCORDANCE WITH UFGS 33 52 43.14. ARRANGE HLV
FLOAT PILOT CHAMBER, LLS CHAMBER, HLS CHAMBER, AND ASSOCIATED SHELL SUPPORTED PIPING, FITTINGS,
VALVES, AND CONDUIT SUCH THAT A 4" MINIMUM CLEARANCE WILL BE MAINTAINED FROM THE SHELL, AND SUCH
TEMS SHALL NOT EXTEND MORE THAN 1'-6" FROM SHELL.

IN CORROSIVE ENVIRONMENTS: ALL PIPING, VALVES, AND FITTINGS OUTSIDE THE TANK SHALL BE STAINLESS STEEL
EXCEPT FOR THE DBB VALVES, THE TANK FILL LINE, THE TANK ISSUE LINE, THE TANK LOW SUCTION LINE, AND
THE PIPING TO THE SIDESTREAM FILTRATION SYSTEM WHICH SHALL BE INTERIOR AND EXTERIOR COATED CARBON
STEEL. PROVIDE STAINLESS STEEL HLV FLOAT PILOT CHAMBER, LEVEL SWITCH HOUSINGS, PROBE HOLDERS, AND
ASSOCIATED PIPING, FITTINGS, VALVES, AND CONNECTIONS FOR HLV FLOAT PILOT AND LEVEL SWITCHES.

IN NON-CORROSIVE ENVIRONMENTS: ALL PIPING, VALVES, AND FITTINGS 2.5" AND LARGER SHALL BE INTERIOR AND
EXTERIOR COATED CARBON STEEL. ALL PIPING, VALVES (EXCEPT DBB VALVES), AND FITTINGS 2" AND SMALLER
SHALL BE STAINLESS STEEL. PROVIDE STAINLESS STEEL HLV FLOAT PILOT CHAMBER, LEVEL SWITCH HOUSINGS,
PROBE HOLDERS, AND ASSOCIATED PIPING, FITTINGS, VALVES, AND CONNECTIONS FOR HLV FLOAT PILOT AND LEVEL
SWITCHES.

UNLESS OTHERWISE INDICATED, ALL PIPING AND FITTINGS INSIDE THE TANK SHALL BE EXTERIOR AND INTERIOR
EPOXY COATED CARBON STEEL, EXCEPT FOR PIPING 2.5" AND SMALLER, WHICH SHALL HAVE AN UNCOATED
INTERIOR. MATERIALS FOR STILLING WELLS AND LADDERS SHALL BE AS INDICATED.

ALL END CONNECTIONS FOR VALVES, EQUIPMENT, PIPE, AND FITTINGS, INCLUDING PIPING FOR THE WATER
DRAW-OFF SYSTEM, SIDESTREAM FILTRATION SYSTEM, DRAINS, THERMAL RELIEFS, HLV FLOAT PILOT CHAMBER, AND
LEVEL SWITCHES SHALL BE WELDED OR FLANGED EXCEPT AS INDICATED: PIPING AND FITTINGS 2.5° AND LARGER
SHALL BE BUTTWELDED. PIPING AND FITTINGS 2" AND SMALLER MAY BE BUTTWELDED OR SOCKETWELDED.
THREADED CONNECTIONS SHALL NOT BE ALLOWED EXCEPT WHERE WELDED OR FLANGED CONNECTIONS TO
APPURTENANCES ARE NOT AVAILABLE (IE, PRESSURE GAUGES, FUEL SAMPLE CONNECTIONS, LEVEL SWITCH PROBES,
HLV FLOAT PILOT CHAMBER, ETC).

ORIENT MOTORIZED ACTUATORS, WHEN PROVIDED, WITH MOTOR HANGING DOWN, HAND WHEEL FACING UP AND
LOCAL CONTROLS FACING AWAY FROM TANK SHELL.

PROVIDE HIGH—POINT VENTS AND LOW-POINT DRAINS ON PIPING IN ACCORDANCE WITH UFC 3-460-01.

13.

14.

15.

16.

17.

18.

19.

20.

COAT ALL CARBON STEEL SURFACES IN ACCORDANCE WITH UFC 3—460—01 AND THE FOLLOWING UFGS
SPECIFICATION SECTIONS: COAT EXTERNAL CARBON STEEL SURFACES IN ACCORDANCE WITH UFGS SECTION 09 97
13.27; COAT INTERIOR CARBON STEEL SURFACES OF NAVY TANKS IN ACCORDANCE WITH UFGS SECTION 09 97
13.15:  COAT INTERIOR CARBON STEEL SURFACES OF ALL OTHER TANKS IN ACCORDANCE WITH UFGS SECTION 09
97 13.17.

PROVIDE AND INSTALL ALL MATERIAL IN ACCORDANCE WITH THE MANUFACTURERS' INSTRUCTIONS AND
RECOMMENDATIONS.

WHEN REQUESTED BY THE FACILITY AND APPROVED BY SERVICE HEADQUARTERS, PROVIDE A SIDESTREAM FILTRATION
SYSTEM WITH A 100 GPM FILTER/SEPARATOR AND A 100 GPM PUMP IN ADDITION TO THE WATER DRAW—-OFF
SYSTEM. INCLUDE INSTRUCTIONS TO THE OPERATOR TO TURN OFF THE WATER DRAW-OFF SYSTEM AND
SIDESTREAM FILTRATION SYSTEM PUMPS AND TO CLOSE RELATED ISOLATION VALVES BEFORE RECENVING FUEL. THE
INSTRUCTIONS SHOULD BE LOCATED ON A STAINLESS STEEL PLACARD ATTACHED TO THE WATER DRAW-OFF SYSTEM
PRODUCT SAVER TANK AND THE SIDESTREAM FILTRATION SYSTEM FILTER/SEPARATOR.

THERE ARE TWO POSSIBLE TANK FOUNDATION TYPES: A TANK SIGNIFICANTLY ELEVATED TO ENSURE THAT EVERY
PORTION OF THE TANK BOTTOM UNDERSIDE (INCLUDING THE SUMP) IS ELEVATED ABOVE GRADE AND OUT OF
GROUNDWATER (THIS REDUCES RISK OF BOTTOMSIDE CORROSION), AND A TANK ELEVATED 12" ABOVE GRADE
WHERE GROUNDWATER CONTACT WITH THE TANK BOTTOM UNDERSIDE IS NOT AS MUCH A CONCERN. THE ELEVATED
TANK IS THE TYPE INDICATED ON DRAWING G.07 AND THROUGHOUT. THE TANK DESIGNS ARE SIMILAR; THE
PRIMARY DIFFERENCE IS AS INDICATED BY DETAILS ON DRAWING D.01 AND D.02. SERVICE HEADQUARTERS
APPROVAL IS REQUIRED FOR USING ETHER TYPE.

FOR BOTH ELEVATED AND NON—ELEVATED TANK FOUNDATIONS THERE ARE FOUR TYPES OF POSSIBLE FOUNDATION
DESIGNS: RINGWALL WITH FOOTER; RINGWALL WITHOUT FOOTER; RINGWALL WITH SLAB MAT FOUNDATION; AND
RINGWALL WITH SLAB MAT FOUNDATION, PILE SUPPORTED. IF ONE OF THE LATTER TWO TYPES ARE USED, SEE
DETALL A1/D.04.

UNLESS SPECIFICALLY DIRECTED WHERE TO PLACE AUDIBLE AND VISUAL ALARMS, REVIEW FACILITY SIZE AND
OPERATING METHOD TO DETERMINE THE MOST DESIRABLE LOCATION; THIS WILL USUALLY BE OUT IN THE TANK FARM
AND IN THE OPERATIONS BUILDING WHERE THE ALARM/CONTROL PANELS ARE LOCATED. WHERE MOUNTED REMOTE
FROM THE TANK, CONSIDER ADDITIONAL LOCAL ALARM PANELS WHICH PROVIDE AUDIBLE AND VISUAL ALARMS TO
WARN PERSONNEL IN THE IMMEDIATE VICINITY OF THE TANKS. CONSIDER MAKING ALL ALARMS AUDIBLE AT ALL
LOCATIONS IN THE TANK FARM. AT A MINIMUM, PROVIDE AUDIBLE AND VISUAL ALARMS AT THE LOCATIONS WHERE
OTHER ALARMS AND PANELS ARE LOCATED AND OUTSIDE IN THE FUEL FARM.

PLACE EMERGENCY FUEL SHUT-OFF (EFSO) PUSHBUTTON STATIONS WHERE DIRECTED AND IN ACCORDANCE WITH
UFC 3-460-01.

PROVIDE OVERFILL PROTECTION WITH A HYDRAULICALLY OPERATED DIAPHRAGM CONTROL VALVE (HLV). WHERE
DIRECTED, MAKE THE DOUBLE BLOCK AND BLEED (DBB) PLUG VALVE ON THE TANK RECEIPT LINE A MOTOR
OPERATED VALVE (MOV). CONSIDER THE EFFECTS OF VALVE SHUTDOWN ON PIPELINE SURGING, ESPECIALLY TANKS
CONNECTED TO OFF—BASE PIPELINES OR MARINE OFFLOAD SYSTEMS. SEE UFC 3—-460-01 FOR GUIDANCE.

IDERATIONS FOR T, THOUT FLOATING PANS:

THIS STANDARD IS INTENDED PRIMARILY FOR TANKS WITH FLOATING PANS BUT MAY BE USED TO DESIGN TANKS WITHOUT
FLOATING PANS. PREVIOUS NOTES APPLY EXCEPT FOR THOSE DEALING SPECIFICALLY WITH FLOATING PANS. SOME OF
THE DIFFERENCES IN DESIGN THAT SHALL BE CONSIDERED ARE AS FOLLOWS:

1.

THE DIAMETER AND SHELL HEIGHT OF A TANK WITHOUT A FLOATING PAN SHALL BE THE SAME AS THAT FOR THE
SAME NOMINAL SIZE TANK WITH A FLOATING PAN.

TANKS WITHOUT FLOATING PANS ARE NOT REQUIRED TO HAVE ROOF INSPECTION HATCHES, ROOF PERIMETER VENTS,
COMBINATION ROOF PERIMETER VENT/INSPECTION HATCHES, OVERFLOWS, PAN INSTALLATION HATCHES, UPPER SHELL
MANHOLES, LOWER STAIRWAY LANDINGS, OR MANHOLE COVERS WITH FILLER DRUMS.

CONSULT APPLICABLE FIRE CODES AND STANDARDS TO ADDRESS EMERGENCY VENTING. EMERGENCY VENTING FOR
TANKS WITHOUT FLOATING PANS SHALL BE PROVIDED BY OPENINGS FITTED WITH EMERGENCY VENTING DEVICES;
ALTHOUGH, TANK DESIGNS GREATER THAN 50’ IN DIAMETER MAY MEET THE EMERGENCY VENTING REQUIREMENTS BY
USE OF A FRANGIBLE ROOF-TO-SHELL ATTACHMENT AS ALLOWED BY API STANDARD 650.

TANKS WITHOUT FLOATING PANS MAY BE REQUIRED TO HAVE ADDITIONAL FIRE PROTECTION SUCH AS FIXED OR
SEMI-FIXED AFFF SYSTEMS.

THE INTERNAL LADDER IN A TANK WITHOUT A FLOATING PAN SHALL BE MADE OF CARBON STEEL FLAT BAR AND
ROUND ROD AND ATTACHED TO THE SHELL BY WELDING.

THE ABOVE MENTIONED INTERNAL LADDER IS NOT ATTACHED TO THE INSIDE OF A ROOF OPENING ON A NON-
FLOATING PAN TANK. THE OSHA REQUIRED CLEARANCE BEHIND THE LADDER RUNGS IS NOT LIMITED BY THE NECK
OF THE OPENING; THEREFORE, A STANDARD 36—INCH ROUND ROOF MANHOLE MAY BE PROVIDED TO ACCESS THE
LADDER FROM THE ROOF RATHER THAN THE RECTANGULAR HATCH REQUIRED ON TANKS WITH FLOATING PANS.

TANKS WITHOUT FLOATING PANS DO NOT REQUIRE UPPER SHELL MANHOLES FOR ACCESSING THE TOP OF THE PAN.
THERFORE, LOWER PLATFORMS ARE NOT REQUIRED. THE CIRCUMFERENTIAL LENGTH OF THE STAIRWAY WILL DIFFER
FROM THAT FOR A TANK WITH A FLOATING PAN AND INTERFERENCE WITH OTHER TANK APPURTENANCES WILL NEED
TO BE CONSIDERED.

THE LLLS SHOULD BE LOCATED SO THAT IT ACTUATES AT LEAST 1 MINUTE BEFORE THE LEVEL OF THE FUEL
REACHES LOSS OF SUCTION WHEN ISSUING FUEL. LOSS OF SUCTION IS TYPICALLY CONSIDERED TO BE 6 INCHES
ABOVE THE TOP OF THE SUCTION ELBOW INSIDE THE TANK. DO NOT MOUNT THE LLLS LOWER THAN THAT
ALLOWED BY THE MOUNTING DETAIL INDICATED.

SET THE LLLS, THE HLS, THE HLV, AND THE HHLS SETPOINT ELEVATION SIMILARLY TO TANKS WITH FLOATING PANS.
NOTE THAT THE RESULTING UNUSED HEIGHT OF THE SHELL ABOVE THE HHLS WILL BE SOMEWHAT GREATER THAN
THAT FOR A TANK WITH A FLOATING PAN DUE TO THE LACK OF OVERFLOW PORTS.
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| 2

GENERAL NOTES (CONTINUED)

G.  TANK SIZING SEQUENCE/PROCEDURE (TANKS WITH FLOATING PANS):

1. THE TANK DESIGN WILL VARY WITH THE INLET AND OUTLET FLOWRATES AND NOZZLE SIZES, THE TANK HEIGHT (AIRFIELD
HEIGHT RESTRICTIONS, ETC.), THE PRESENCE OR NON—PRESENCE OF A FLOATING PAN, AND OTHER FACTORS. THE
FLOATING PAN ELEVATION, THE LEVEL SWITCHES, AND THE HLV SETPOINT ELEVATIONS IN PARTICULAR DEPEND ON THESE.
THESE VALUES SHOULD BE CALCULATED FOR TANK SIZES, HEIGHTS, CONFIGURATIONS, AND/OR NOZZLE COMBINATIONS NOT
SHOWN ON TABLE 1 ON SHEET G.07.

2.  THE FOLLOWING IS THE PHILOSOPHY USED TO LAY OUT THE TANKS IN THIS STANDARD. IT CAN BE APPLIED TO TANK
SIZES AND CONFIGURATIONS NOT INCLUDED HEREIN.

qa.

CHOOSE THE NOMINAL TANK SIZE. FOR THE MOST COMMON TANK SIZES, THE TABLE ON DRAWING G.07 WILL SHOW
THE SHELL HEIGHT (FIXED AS AN EVEN PRODUCT OF 8’ SHELL COURSES) AND THE TANK DIAMETER. FOR OTHER
SIZES, USE THE GENERAL PROPORTIONS SHOWN HEREIN AND EXTRAPOLATE OR INTERPOLATE AS REQUIRED; UNLESS
IMPRACTICABLE, USE TANK HEIGHTS THAT ARE ALSO A PRODUCT OF 8 SHELL COURSES.

THE FLOATING PAN LOW LEG POSITION IS BASED ON NOZZLE SIZES. LEVEL SWITCH SETPOINT ELEVATIONS ARE
BASED ON THE FLOATING PAN LOW LEG POSITION AND NOZZLE FLOWRATES. NOZZLE SIZES FOR EACH TANK SIZE
COVERED IN THIS STANDARD HAVE BEEN SELECTED BASED ON THE EXPECTED TYPICAL FLOWRATES AND NOZZLES
SIZES FOR THAT SIZE TANK AND ARE AS INDICATED ON THE TABLE ON SHEET G.07. IF FLOWRATES ARE DIFFERENT
THAN THOSE INDICATED, USE PIPING VELOCITIES IN UFC 3—-460—-01 TO SIZE THE NOZZLES. FOR LARGER NOZZLE
SIZES THAN THOSE INDICATED, THE TANKS MAY HAVE TO BE RE-SIZED (INCREASED HEIGHT OR DIAMETER OR BOTH)
TO ACCOMMODATE THE LARGER NOZZLES, OR A SMALLER USABLE VOLUME ACCEPTED. FOR SMALLER NOZZLE SIZES
THAN THOSE INDICATED, USE THE SAME TANK DIMENSIONS, LOWER THE FLOATING PAN LOW LEG POSITION AND THE
HLV, OVERFLOW PORT, AND LEVEL SWITCH SETPOINT ELEVATIONS.

SET THE 0% ELEVATION AT THE BOTTOM OF THE SHELL.

SET THE LOW LEG POSITION OF THE FLOATING PAN SUCH THAT THE BOTTOM OF THE PAN CLEARS THE LARGEST
TANK NOZZLE INTERIOR FLANGE BY 6.

USING THE DESIGN OUTLET FLOWRATE, SET THE ELEVATION OF THE LOW-LOW LEVEL SWITCH SUCH THAT IT
ACTUATES 1 MINUTE BEFORE THE FLOATING PAN BOTTOMS OUT WHEN THE FLOATING PAN LEGS ARE SET IN THE
LOW POSITION.

USING THE DESIGN OUTLET FLOWRATE, SET THE ELEVATION OF THE LOW LEVEL SWITCH SUCH THAT IT ACTUATES 5
MINUTES BEFORE ACTUATING THE LOW-LOW LEVEL SWITCH.

USING THE NOMINAL TANK VOLUME, CALCULATE THE DISTANCE BETWEEN THE LOW LEVEL AND HIGH LEVEL
SWITCHES. THIS ELEVATION IS THE SETPOINT OF THE HIGH LEVEL SWITCH AND DEFINES THE 95% FUEL LEVEL.
CONFIRM THE 95% WITH THE LOCAL AND/OR FEDERAL CODES AND REGULATIONS FOR THAT LOCATION AS THIS
SOMETIMES VARIES.

SET THE ELEVATION OF THE HIGH-HIGH LEVEL SWITCH SUCH THAT IT ACTUATES WHEN THE LEVEL OF THE FUEL

REACHES THE CALCULATED 98% FUEL LEVEL. CONFIRM THE 98% WITH THE LOCAL AND/OR FEDERAL CODES AND
REGULATIONS FOR THAT LOCATION AS THIS SOMETIMES VARIES.

SET THE ELEVATION OF THE HLV FLOAT PILOT SUCH THAT IT ACTUATES WHEN THE LEVEL OF THE FUEL REACHES A
POINT MIDWAY BETWEEN THE HIGH AND HIGH-HIGH LEVEL SWITCH SETPOINTS (TYPICALLY 96.5%).

SET THE OVERFLOW/CIRCULATION VENT AT THE ELEVATION OF THE CALCULATED 100% FUEL LEVEL. CHECK THAT
THE FLOATING PAN WILL ADEQUATELY CLEAR THE ROOF STRUCTURE. CONSIDER THE ROOF STRUCTURE DEPTH,
ALLOWANCES AGAINST SLOSHING DURING A SEISMIC EVENT, THE HEIGHT OF THE FLOATING PAN PERIMETER SEALS,
AND A REASONABLE CLEARANCE (6" MINIMUM) BETWEEN THE FLOATING PAN PERIMETER SEAL ASSEMBLY AND THE
ROOF STRUCTURE. THE DISTANCE FROM THE OVERFLOW AND THE ROOF-TO-SHELL JOINT WILL VARY DEPENDING
ON THE ABOVE AND OTHER FACTORS.

USING THE DESIGN INLET FLOWRATE, CALCULATE THE NUMBER OF MINUTES BETWEEN ACTUATION OF THE HIGH
LEVEL SWITCH AND THE HLV, THEN BETWEEN THE HLV AND THE HIGH-HIGH LEVEL SWITCH, AND THEN BETWEEN
THE HIGH-HIGH LEVEL SWITCH AND THE OVERFLOW PORT. [T IS RECOMMENDED THAT THE TIME BETWEEN THESE
EVENTS BE BETWEEN 5 AND 12 MINUTES APART.

3. THE FOLLOWING DESIGN PARAMETERS/LIMITS ARE A PARTIAL LIST OF THOSE OTHER ITEMS THAT WILL ALSO NEED TO BE
TAKEN INTO ACCOUNT AT EACH SITE WHEN DESIGNING TANKS FOR A SPECIFIC PROJECT.

LOCAL CODES (LEVEL ALARM SETPOINTS, SEISMIC DESIGN, AIR QUALITY)
FLIGHT LINE CLEARANCES (TANK HEIGHT)
ORIENTATION WITH SUN (MELT ICE ON STAIRWAYS AND LANDINGS)

PREVAILING WINDS (ORIENT SHELL MANHOLES WITH)
MAINTENANCE ACCESS
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1. SEE DESIGNER NOTES, SEQUENCE OF OPERATION, AND LEVEL SET POINT TABLE FOR LEVEL SWITCHES AND HLV AUTOMATIC AR VENT / AIR VENT )
SETPOINT ELEVATIONS. =6 SAFETY RELIEF 2" PUMP-OFF WITH CAM TYPE .
— CHECK VALVE R VALE CONNECTION AND DUST PLUG 3
2. PROVIDE A WATER DRAW—OFF SYSTEM. AS AN OPTION, PROVIDE, IN ADDITION, A SIDESTREAM FILTRATION SYSTEM. £ T
3. PROVIDE LIMT SWITCHES ON THE TANK FILL LINE DBB, TANK ISSUE LINE DBB, 4” LOW SUCTION LINE DBB, AND “ | 3/4" WANUAL AR VENT D TRV (TYP)
HLV. AS AN OPTION, PROVIDE DBBs LISTED HERE WITH MOTOR OPERATORS WITH LIMIT SWITCHES (ONLY WHEN SIDESTREAM FILTRATION LEVEL SWITCH bg— g ,
APPROVED BY SERVICE HEADQUARTERS); HLV RETAINS ITS LIMIT SWITCH IN THIS CASE. SISTEN, SEE NOTE 2 - PROBE HOLDER —_ ISP { TN > | —
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8. OPERATION FULL FILL LEVEL SHALL BE DETERMINED BY THE USER AFTER THE TANK IS IN SERVICE.
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013/
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APPR

A.  GENERAL:

1. EVERY TANK HAS THE FOLLOWING WIRED INSTRUMENTATION: AUTOMATIC TANK GAUGING (ATG), LEVEL ALARM SYSTEM, LIMIT
SWITCHES ON MAIN TANK DBB’S, AND A SOLENOID PILOT ON THE HIGH LEVEL VALVE. EVERY TANK HAS A WATER
DRAW—OFF SYSTEM WITH AN INTEGRAL CONTROL PANEL. AS AN OPTION, TANKS MAY BE PROVIDED WITH MOTOR OPERATED
DBB VALVES AND A SIDESTREAM FILTRATION SYSTEM WITH AN INTEGRAL CONTROL PANEL.

2. EVERY TANK OR GROUP OF TANKS SHALL HAVE A TANK ANNUNCIATOR PANEL, A LEVEL ALARM PANEL, AND AN EMERGENCY
FUEL SHUT-OFF (EFSO) SYSTEM PANEL. TANKS WITH MOTOR OPERATED DBB VALVES (MOVs) SHALL HAVE AN MOV
CONTROL PANEL. TANKS WITH MANUAL MAIN TANK SHUT OFF VALVES SHALL HAVE A VALVE POSITION INDICATOR PANEL.
THESE FUNCTIONS SHOULD BE COMBINED INTO A SINGLE PANEL WHERE POSSIBLE.

3. ALARM AND ALARM/CONTROL PANEL(S) SHALL PROVIDE VISUAL AND AUDIBLE ALARMS. ALL ALARMS ON ANY ALARM OR
ALARM/CONTROL PANEL MAY BE ACKNOWLEDGED TO SILENCE THE AUDIBLE ALARM. THE VISUAL ALARM SHALL REMAIN
ACTIVE UNTIL THE CONDITION RETURNS TO A NON—ALARM STATE.

4. PUMP MOTORS, MOTORIZED VALVE ACTUATORS, OR ANY OTHER MOTORIZED EQUIPMENT THAT HAS BEEN DE-ENERGIZED BY
AN ALARM SHALL NOT BE CAPABLE OF BEING RESTARTED UNTIL THE CONDITION RETURNS TO A NON-ALARM STATE AND
THE EQUIPMENT IS MANUALLY RESTARTED. EQUIPMENT PROVIDED WITH A HAND-OFF-AUTO (HOA) SWITCH SHALL BE
CAPABLE OF BEING RUN IN HAND MODE SUBJECT TO HARDWIRED CONTROL DEVICES (THERMAL OVERLOADS, EMERGENCY
FUEL SHUT-OFF INTERLOCKS, ETC).

5. PROVIDE MINIMAL TIME DELAYS ON ALL LEVEL SWITCHES, FLOW SWITCHES, ETC, TO PREVENT NUISANCE ALARMS AND
SHUTDOWNS DURING NORMAL OPERATION OF PUMPS, TANKS, ETC. IN ADDITION, ALARMS RELATED TO PUMP OPERATION

D. LEVEL ALARM SYSTEM:

1. PROVIDE EACH TANK WITH A LEVEL ALARM SYSTEM WITH LOW, LOW-LOW, HIGH AND HIGH-HIGH LEVEL SWITCHES. ALARMS
SHALL BE ANNUNCIATED ON THE LEVEL ALARM PANEL.

2. WHEN THE LEVEL IN THE STORAGE TANK DESCENDS TO THE LOW LEVEL SETPOINT AS SENSED BY THE LOW LEVEL SWITCH,
AN ALARM SHALL BE ANNUNCIATED AT THE LEVEL ALARM PANEL. THE ALARM CONDITION SHALL REMAIN ON UNTIL THE
LEVEL IN THE TANK RISES ABOVE THE LOW LEVEL SETPOINT AS SENSED BY THE LOW LEVEL SWITCH.

3. WHEN THE LEVEL IN THE STORAGE TANK DESCENDS TO THE LOW-LOW LEVEL SETPOINT AS SENSED BY THE LOW LEVEL
SWITCH, AN ALARM SHALL BE ANNUNCIATED AT THE LEVEL ALARM PANEL. THE ALARM CONDITION SHALL REMAIN ON UNTIL
THE LEVEL IN THE TANK RISES ABOVE THE LOW-LOW LEVEL SETPOINT AS SENSED BY THE LOW-LOW LEVEL SWITCH.

4.  WHEN THE LEVEL IN THE TANK RISES TO THE HIGH LEVEL SETPOINT AS SENSED BY THE HIGH LEVEL SWITCH, AN ALARM
SHALL BE ANNUNCIATED AT THE LEVEL ALARM PANEL. THE ALARM CONDITION SHALL REMAIN ON UNTIL THE LEVEL IN THE
TANK DESCENDS BELOW THE HIGH LEVEL SETPOINT AS SENSED BY THE HIGH LEVEL SWITCH.

5. WHEN THE LEVEL IN THE TANK RISES TO THE HIGH-HIGH SETPOINT AS SENSED BY THE HIGH-HIGH LEVEL SWITCH, AN

ALARM SHALL BE ANNUNCIATED AT THE LEVEL ALARM PANEL. THE ALARM CONDITION SHALL REMAIN ON UNTIL THE LEVEL
IN THE TANK DESCENDS BELOW THE HIGH-HIGH LEVEL SETPOINT AS SENSED BY THE HIGH-HIGH LEVEL SWITCH.

E. HIGH LIQUID LEVEL SHUT—OFF VALVE (HLV):
1. WHEN THE LEVEL OF THE TANK RISES TO THE HLV SETPOINT AS SENSED BY THE FLOAT PILOT, THE HLV SHALL BEGIN

T

FILTRATI PTI

PROVIDE SYSTEM WITH INTEGRAL SIDESTREAM FILTRATION CONTROL SYSTEM CONTROL PANEL WITH START/STOP
PUSHBUTTONS, AUDIBLE HORN AND VISUAL ALARM LIGHTS, AND WITH ACKNOWLEDGE AND RESET PUSHBUTTONS.

MANUALLY START AND STOP PUMP WITH START/STOP PUSHBUTTONS.

UPON LOSS OF PUMP FLOW (AS INDICATED BY THE PADDLE TYPE FLOW SWITCH) A TROUBLE ALARM SHALL BE
ANNUNCIATED ON THE TANK ANNUNCIATOR PANEL AND AN AUDIBLE AND UNIQUE VISUAL ALARM SHALL BE ANNUNCIATED ON
THE SIDESTREAM FILTRATION SYSTEM CONTROL PANEL AND THE PUMP SHALL BE DE-ENERGIZED.

WHEN THE WATER LEVEL IN THE FILTER/SEPARATOR SUMP RISES TO THE HIGH LEVEL SETPOINT AS SENSED BY THE
CONDUCTANCE PROBE IN THE FILTER/SEPARATOR SUMP, A TROUBLE ALARM SHALL BE ANNUNCIATED ON THE TANK
ANNUNCIATOR PANEL AND AN AUDIBLE AND UNIQUE VISUAL ALARM SHALL BE ANNUNCIATED ON THE SIDESTREAM FILTRATION
SYSTEM CONTROL PANEL AND THE PUMP SHALL BE DE-ENERGIZED. THE ALARM CONDITION SHALL REMAIN UNTIL THE
LEVEL IN THE SUMP DROPS BELOW THE HIGH LEVEL.

WHEN THE LEVEL IN THE VENT TANK RISES TO THE HIGH LEVEL SETPOINT AS SENSED BY THE HIGH LEVEL SWITCH, A
TROUBLE ALARM SHALL BE ANNUNCIATED ON THE TANK ANNUNCIATOR PANEL AND AN AUDIBLE AND UNIQUE VISUAL ALARM
SHALL BE ANNUNCIATED ON THE SIDESTREAM FILTRATION SYSTEM CONTROL PANEL. THE ALARM CONDITION SHALL REMAIN
UNTIL THE LEVEL IN THE TANK DROPS BELOW THE HIGH LEVEL.

WHEN THE LEVEL IN THE VENT TANK RISES TO THE HIGH-HIGH LEVEL SETPOINT AS SENSED BY THE HIGH-HIGH LEVEL
SWITCH, A TROUBLE ALARM SHALL BE ANNUNCIATED ON THE TANK ANNUNCIATOR PANEL AND AN AUDIBLE AND UNIQUE

DATE

DESCRIPTION

SYM

SHALL ONLY BE ACTIVE WHILE THE PUMP IS IN OPERATION. CLOSING AND SHALL BE ADJUSTED TO FULLY CLOSE BEFORE THE LEVEL REACHES THE HIGH—HIGH LEVEL ALARM. VISUAL ALARM SHALL BE ANNUNCIATED ON THE SIDESTREAM FILTRATION SYSTEM CONTROL PANEL AND THE PUMP SHALL BE NAFAC
DE-ENERGIZED. THE ALARM CONDITION SHALL REMAIN UNTIL THE LEVEL IN THE TANK DROPS BELOW THE HIGH—HIGH
6. ALL PUMPS, WITH THE EXCEPTION OF THE PRODUCT RETURN PUMP, SHALL BE SHUT DOWN; ALL SOLENOID PILOTS SHALL 2. WHEN THE LEVEL OF THE TANK DESCENDS BELOW THE ACTUATION LEVEL OF THE FLOAT PILOT, THE HLV SHALL BEGIN LEVEL.
BE DE-ENERGIZED; AND ALL MOTOR OPERATED VALVES (MOVs) SHALL CLOSE WHEN ANY EFSO PUSHBUTTON IS PRESSED. OPENING AND SHALL BE ADJUSTED TO BE FULLY OPEN BY THE TIME THE LEVEL FALLS TO THE HIGH LEVEL ALARM.
AN ALARM SHALL BE ANNUNCIATED AT THE ALARM PANEL. OPERATION OF ALL PUMPS, ENERGIZING OF ANY SOLENOID THE CONTROL PANEL SHALL BE INTERLOCKED WITH THE LIMIT SWITCHES ON THE 4" LOW SUCTION LINE DBB AND ON
PILOTS, AND OPENING OF MOTOR OPERATED DBBs SHALL BE PREVENTED UNTIL ALL EFSO PUSHBUTTONS ARE CLEARED AND 3. PROVIDE HLV WITH DIFFERENTIAL PRESSURE SUSTAINING CONTROL AND WITH PRESSURE SENSITVE CLOSING FEATURE FOR THE TANK FILL LINE DBB TO ALLOW THE PUMP TO BE STARTED ONLY IF BOTH LIMIT SWITCHES INDICATE THE VALVES ARE
THE ALARM ACKNOWLEDGED. SURGE RELIEF (MANDATORY FOR ALL DOD AGENCIES EXCEPT THE AR FORCE; PROVIDE FOR AR FORCE WHEN DIRECTED BY IN THE OPEN POSITION.
COMMAND FUELS FACILITY ENGINEER).
7. INDVIDUAL TANK, PUMPS, AND VALVE CONTROLS SHALL BE INDEPENDENT (AN ALARM ON ONE SYSTEM SHALL NOT AFFECT THE CONTROL PANEL SHALL BE INTERLOCKED WITH THE EMERGENCY FUEL SHUT—OFF SYSTEM TO DE—ENERGIZE THE PUMP
THE OPERATION OF ANOTHER), UNLESS OTHERWISE NOTED. 4. PROVIDE HLV WITH QUICK OPENING SPEED CONTROL TO MINIMIZE THE EFFECT OF PUMPING INTO A CLOSED VALVE AT THE IF ANY EFSO PUSHBUTTON IS DEPRESSED.
START OF RECEIPT. s
B. MAIN TANK SHUT—OFF VALVES:
5. PROVIDE SLOW CLOSING SPEED CONTROL FEATURE TO MINIMIZE PRESSURE SURGE WHEN HLV CLOSES. EMERGENCY STOP (R)
1. MAIN TANK SHUT-OFF VALVES SHALL BE THE VALVES LOCATED CLOSEST TO THE TANK NOZZLE ON THE TANK ISSUE,
RECEIPT, AND LOW SUCTION LINES. THESE VALVES SHALL BE DOUBLE BLOCK AND BLEED (DBB) PLUG VALVES. PROVIDE 6. PROVIDE DIFFERENTIAL PRESSURE CONTROL PILOT TO ENSURE VALVE HAS SUFFICIENT DIFFERENTIAL PRESSURE TO CLOSE TANK XXX TANK XXX VENT TANK B erbroush
THESE VALVES WITH LIMIT SWITCHES TO INDICATE VALVE POSITION (WHETHER MANUAL OR MOTOR OPERATED). WHEN CALLED UPON BY THE SOLENOID PILOT OR THE LEVEL CONTROL PILOT. (PARTICULARLY IMPORTANT BECAUSE LOW HIGH-HIGH LEVEL | HIGH-HIGH LEVEL HIGH-HIGH ALARM | | Sy &
FLOWS DO NOT GENERATE SUFFICIENT DIFFERENTIAL PRESSURE TO CLOSE VALVE IN A REASONABLE AMOUNT OF TIME). (R) (R) (R)
2. MOTOR OPERATED DBB VALVES (MOVs) MAY BE PROVIDED IN LIEU OF MANUAL DBB VALVES WHERE APPROVED BY SERVICE wosrtmiraheon
HEADQUARTERS. MOVs SHALL BE SELF—CONTAINED WITH THE MANUFACTURER'S STANDARD CONTROL LOGIC FOR OPENING 7. PROVIDE PRESSURE SENSITIVE CLOSING FEATURE TO MINIMIZE SURGING ON PIPELINE AND MARINE RECEIPTS ONLY WHEN TANK XXX TANK XXX VENT TANK
AND CLOSING OF THE VALVE. EACH VALVE SHALL HAVE A LOCAL CONTROL STATION WITH A LOCAL—OFF—REMOTE SWITCH. APPROVED BY THE SERVICE HEADQUARTERS. (WHEN USING THIS VALVE FEATURE, SET PRESSURE SUCH THAT NORMAL HIGH LEVEL HIGH LEVEL HIGH ALARM
WHEN SWITCHED TO LOCAL, THE VALVE MAY ONLY BE OPERATED FROM THE LOCAL CONTROL STATION (MOV CONTROL PANEL PUMP OPERATION WILL NOT KEEP THE VALVE OPEN: FOR EXAMPLE SET HIGHER THAN TRANSFER PUMP DEADHEAD (W) (W) (W) — 1/e 10
HAS NO EFFECT). WHEN SWITCHED TO REMOTE, THE VALVE MAY BE OPERATED FROM THE MOV CONTROL PANEL OR FROM PRESSURE SO VALVE WILL CLOSE AT A PRESSURE HIGHER THAN DEADHEAD PRESSURE BUT LOWER THAN MAXIMUM TANK XXX TANK XXX
THE LOCAL CONTROL STATION. WHEN SWITCHED TO OFF, THE VALVE SHALL NOT OPERATE. IGNORE EMERGENCY FUEL ALLOWABLE SURGE PRESSURE). LOW LEVEL LOW LEVEL SPARE
SHUT—OFF (EFSO) FUNCTION SHALL BE HARDWIRED AND NOT AFFECTED BY LOCAL—OFF—REMOTE SWITCH SETTING. (W) (W) o oM e
8. THE HLV FLOAT PILOT SHALL BE BACKED-UP WITH A SOLENOID PILOT TO BEGIN CLOSURE OF THE CONTROL VALVE WHEN K XXX TR o
3. REMOTE OPERATION OF THE MOV SHALL BE FROM THE MOV CONTROL PANEL. THE MOV CONTROL PANEL SHALL HAVE THE TANK LEVEL REACHES THE HIGH-HIGH LEVEL, AS SENSED BY THE LEVEL ALARM SYSTEM. LOW_LOW LEVEL LOWLOW LEVEL XXX
OPEN, CLOSE, AND STOP PUSH BUTTONS; AND OPEN AND CLOSE POSITION INDICATOR LIGHTS. INDICATOR LIGHTS SHALL SPARE
INDICATE VALVE POSITION AT ALL TIMES. 9. THE SOLENOID SHALL BE NORMALLY ENERGIZED ENABLING THE CONTROL VALVE TO OPEN ON A RISE IN UPSTREAM (R) (R) s 0 o0 DD/MM/YY
PRESSURE. WHEN THE LIQUID LEVEL REACHES THE HIGH-HIGH LEVEL, OR THERE IS A LOSS OF POWER, THE SOLENOID TANK XXX TANK XXX bes_MSQ [orw MHK [ork  WVB
3. EACH MANUAL DBB VALVE POSITION SHALL BE MONITORED ON A VALVE POSITION INDICATOR PANEL WHICH SHALL HAVE SHALL BE DE-ENERGIZED DISABLING THE CONTROL VALVE, CAUSING IT TO CLOSE. A MANUAL BYPASS VALVE SHALL BE HLV SOLENOID HLV SOLENOID SPARE S Xxxj(‘x
OPEN AND CLOSED LIGHTS FOR EACH VALVE. PROVIDED TO BYPASS THE SOLENOID CONTROL, ENABLING THE CONTROL VALVE TO BE OPENED DURING A LOSS OF POWER. BYPASS OPEN BYPASS OPEN e B o
THE MANUAL BYPASS VALVE SHALL BE FITTED WITH A POSITION SWITCH THAT ACTIVATES A POSITION ALARM ON THE ALARM R) R) — SCTORER 2071
4. LOCAL CONTROL STATION FOR EACH MOTOR OPERATED DBB SHALL BE READILY ACCESSIBLE AND MAY BE LOCATED ON THE PANEL TO ALERT THE OPERATOR THAT THE SOLENOID BYPASS IS OPEN AFTER POWER IS RESTORED. EMERGENCY FUEL SIDESTREAM FILTRATION 5 =
MOTOR OPERATOR. IF THERE IS MORE THAN ONE MOV IN THE SAME AREA AND PREFERRED BY THE FACILITY, THE LOCAL SHUT—OFF (EFSO) FUNCTION SHALL BE HARDWIRE INTERLOCKED WITH THE HLV SOLENOID VALVE. PCP TEMPERATURE | TANK SETUP ERROR SYSTEW TROUBLE 2 &
CONTROL STATIONS MAY BE COMMONLY LOCATED. (W) (W) 202
F. ISSUE PUMP: W) 228
5. WHEN AN MOV IS PROVIDED ON THE RECEIPT NOZZLE, AND THE LOCAL—OFF—REMOTE SWITCH IS IN THE REMOTE POSITION, NOTES: £ e
THE MOV MAY BE OPENED, CLOSED, OR STOPPED AT ANY TIME WHEN THE LEVEL IN THE TANK IS BELOW THE HIGH—HIGH NOTE: OTHER CONTROLS NEEDED; ONLY TANK INTERLOCKS CONSIDERED HERE. S S
LEVEL WHEN THE LEVEL IN THE TANK RISES TO THE HIGH—HIGH LEVEL, AS SENSED BY THE LEVEL ALARM SYSTEM, THE 1. WHITE (W) — WHITE WINDOW WITH BLACK LETTERS g o
MOV SHALL CLOSE AND SHALL NOT BE ABLE TO BE OPENED UNTIL THE LEVEL IN THE TANK DROPS BELOW THE HIGH 1. THE ISSUE PUMP MAY NOT BE OPERATED, EXCEPT IN HAND MODE, WHILE BOTH THE ISSUE DBB AND THE LOW SUCTION 9 O . 2
LEVEL AS SENSED BY THE LEVEL ALARM SYSTEM. DBB ARE CLOSED. 2. RED (R) — RED WINDOW WITH WHITE LETTERS 5 <ZE z; _
O =
6. WHEN AN MOV IS PROVIDED ON THE ISSUE NOZZLE, AND THE LOCAL—OFF—REMOTE SWITCH IS IN THE REMOTE POSITION 2. THE ISSUE PUMP MAY NOT BE OPERATED, EXCEPT IN HAND MODE, WHEN THE LEVEL ALARM SYSTEM INDICATES A LOW—LOW 2 T=E | ©
THE MOV MAY BE OPENED, CLOSED, OR STOPPED WHEN THE LEVEL IN THE TANK IS ABOVE THE LOW—LOW LEVEL. WHEN LEVEL. 3. RED WINDOW ALARMS (CRITICAL) SHALL STOP ALL PUMPS RUNNING IN AUTOMATIC MODE. §'8 E%’ '&_‘
THE LEVEL IN THE TANK DROPS TO THE LOW-LOW LEVEL, AS SENSED BY THE LEVEL ALARM SYSTEM, THE MOV SHALL = 0
CLOSE AND SHALL NOT BE ABLE TO BE OPENED UNTIL THE LEVEL IN THE TANK RISES ABOVE THE LOW LEVEL AS SENSED  |G. RECEIPT PUMP:. 4. VENT TANK ALARMS ARE REQUIRED IF SIDESTREAM FILTRATION SYSTEM IS PROVIDED. ) :: %
BY THE LEVEL ALARM SYSTEM. = o5
NOTE: OTHER CONTROLS NEEDED; ONLY TANK INTERLOCKS CONSIDERED HERE. TYPICAL TANK ANNUNCIATOR PANEL LAYOUT ] § 2 | &
7. WHEN AN MOV IS PROVIDED ON THE LOW SUCTION NOZZLE THE MOV MAY BE OPEN, CLOSED, OR STOPPED AT ANY TIME SCALE. NONE Z Sg | w
BY EITHER THE LOCAL CONTROL STATION OR THE MOV CONTROL PANEL, DEPENDING ON THE SETTING OF THE 1. THE RECEIPT PUMP MAY NOT BE OPERATED, EXCEPT IN HAND MODE, WHILE THE RECEIPT DBB IS CLOSED. 5 95 | 2
LOCAL—OFF—REMOTE SWITCH. = S, | U
2. THE RECEIPT PUMP MAY NOT BE OPERATED, EXCEPT IN HAND MODE, WHEN THE LEVEL ALARM SYSTEM INDICATES A HIGH . 83 | o
C. ELECTRONIC AUTOMATIC TANK GAUGING (ATG) SYSTEM: LEVEL. L & b &
5| 2%
1. THE ATG SYSTEM CONSISTS OF THE ATG, AND THE TEMPERATURE, BOTTOM SEDIMENT, AND WATER (BS&W) PROBE MOUNTED  |H. WATER DRAW—OFF SYSTEM: 5. §g
IN SEPARATE STILLING WELLS. THE ATG SHALL TRANSMIT LEVEL AND TEMPERATURE DATA TO THE MONITORING SYSTEM LXE 3
WHICH WILL USE STORED STRAPPING CHART DATA TO CALCULATE GROSS AND NET VOLUMES. 1. PROVIDE SYSTEM WITH AN INTEGRAL CONTROL PANEL WITH PUMP START/STOP PUSHBUTTONS AND WITH RED (RUN) AND =g &
GREEN (STOP) LIGHTS. s g s
L=
" Y FUEL SHUT—OFF é Z§ <
a =
NOTE: OTHER CONTROLS NEEDED; ONLY TANK INTERLOCKS CONSIDERED HERE. 58 3
SCALE: AS NOTED
1. DEPRESSION OF ANY EFSO PUSHBUTTON SHALL ACT TO CLOSE ALL MOVs, ALL HLVs, AND DE—ENERGIZE THE SIDESTREAM EPROJECT NO
FILTRATION SYSTEM PUMP. CONSTR. GONTR. No.
2. PROVIDE EFSO SYSTEM WITH KEY LOCKABLE BYPASS SWITCH. NATTAC DRATING O
SHEET 6 OF 38
G.06
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SITE PLAN SHOWN IS A TYPICAL 20,000 BBL TANK WITH AN ELEVATED TANK FOUNDATION AND IS PROVIDED FOR GENERAL PLANNING PURPOSES ONLY.

DIMENSIONS SHOWN IN TABLE 1 ARE FOR PLANNING PURPOSES ONLY AND ARE INTENDED TO INDICATE THE AMOUNT OF AREA REQUIRED FOR SECONDARY

DIKE ACCESS RAMP, SEE NOTE 4 CONTAINMENT IN GENERAL.

X X X X

POST SIGN AT ENTRANCE TO
/ SECONDARY CONTAINMENT AREA
X X

NOTES:
PERIMETER FENCE \
X X X X X X

DATE

2. FOR PLANNING PURPOSES, THE SECONDARY CONTAINMENT AREA SIZE SHOWN HERE IS BASED UPON A 5'-0" HIGH TRAPEZOIDAL DIKE BERM INCLUDING 1'-0”
OF FREEBOARD. THE DIKE HEIGHT SHOWN HERE IS NOT STANDARD BUT ONLY AN ASSUMED DIKE HEIGHT TO ALLOW FLEXIBILITY IN PLANNING. FOR DESIGN,

x DIKES MAY BE TALLER BUT ARE NOT PERMITTED TO BE TALLER THAN 6'-0" OR SLOPED STEEPER THAN 3 TO 1. VERTICAL CONCRETE DIKE WALLS ARE AN
ACCEPTABLE ALTERNATIVE WHEN THERE IS NOT ENOUGH LAND AVAILABLE FOR TRAPEZOIDAL BERMS. SECONDARY CONTAINMENT AREA DESIGN SHALL COMPLY

WITH UFC 3-460-01, 29 CFR 1910.106, AND LOCAL REGULATIONS.
4. PROVIDE SIGN AT ENTRANCE TO DIKE AREA RAMP TO READ AS FOLLOWS: "ACCESS IS RESTRICTED TO AUTHORIZED VEHICLES NOT HEAVIER THAN A 1-TON

ACCESS ROAD

CONCRETE ACCESS RAMP IS OPTIONAL IN DIKE AREAS OF 20,000 BBL TANKS OR GREATER, BUT IS NOT PERMITTED FOR SMALLER TANKS. VEHICLE ACCESS TO
THE INTERIOR OF THE SECONDARY CONTAINMENT SHOULD BE STRICTLY CONTROLLED.

DESCRIPTION

e

PICKUP TRUCK AND RATED FOR USE IN CLASS 1, DIVISION 2 HAZARDOUS LOCATIONS”.

SYM

EFSO PUSHBUTTON STATION

5. DESIGN DIKE ACCESS AND BASIN/FLOOR TO WITHSTAND THE VEHICLE TRAFFIC INDICATED ABOVE.

e CONCRETE. ACCESS RAVP VALVE WITH INDICATOR,
R CONCRETE ACCESS RAMP - SEE NOTE 17 6. LOCATION AND CONFIGURATION SHOWN FOR PIPING IS GENERAL AND IS NOT INTENDED TO LIMIT OR RESTRICT PIPING LOCATION, CONFIGURATION, OR PIPE

SUPPORT ARRANGEMENT.

7. PROVIDE LIGHTING AND ACCESS TO LIGHTING IN ACCORDANCE WITH REFERENCED CRITERIA.

8. DIKE SECONDARY CONTAINMENT SHALL BE A FLEXIBLE MEMBRANE LINER. REINFORCE ANY CONCRETE PLACED OVER THE LINER WITH SYNTHETIC FIBER. LOCATE
CONCRETE CONTROL JOINTS NO GREATER THAN 10 FEET APART AND SEAL THE JOINTS USING JET FUEL RESISTANT JOINT SEALANT (NON—SAG ON THE SLOPES).

9. PROVIDE FIRE HYDRANTS IN ACCORDANCE WITH APPLICABLE CODES AND REFERENCED CRITERIA.

WHEN SECONDARY CONTAINMENT
BASIN IS CONCRETE, PROVIDE

STRIPING TO INDICATE LIMIT OF |£ x
DRIVEABLE AREA CB, SEE 1

NOTE 15

T
I
I
%LOCKABLE KNIFE GATE
I
I
!
I
I
!
!
I
I
!
I
I

10. PROVIDE BALL JOINTS. BALL JOINTS MAY BE USED IN EXTREME NORTHERN CLIMATES (E.G. ALASKA) PROVIDED SUITABLE SEAL MATERIALS FOR LOW
TEMPERATURES ARE SPECIFIED. DISTANCE BETWEEN BALL JOINTS SHALL BE BASED ON ESTIMATED TANK SETTLEMENT.

. LOCATE EXTERIOR PIPE SUPPORTS TO PROVIDE ADEQUATE PIPE FLEXIBILITY FOR TANK SETTLEMENT, SEISMIC DESIGN AND THERMAL EXPANSION. EXCEPT FOR
THE FIRST PIPE SUPPORT OFF OF THE TANK SHELL, SPRING PIPE SUPPORTS MAY BE USED IN HIGH SEISMIC AREAS WHEN DIRECTED BY SERVICE se

HEADQUARTERS, SEE DETAIL C3/D.13.

REINFORCED CONCRETE .
/ SEE NOTE 5 P e e SEE NOTE 2 —_| |

CONCRETE TANK
FOUNDATION BERM

10'-0" WIDE CONC
TANK APRON 13. IN LOCATIONS SUBJECT TO ICE AND SNOW, ORIENT STAIRWAYS AND HIGH LEVEL PIPING TO RECEIVE WINTER SUN SO AS TO MINIMIZE ACCUMULATIONS. IF
40" WIDE CONC PIPING AT TANK IS NOT BELOW STAIRWAY, PROVIDE ICE SHIELDS OVER PRODUCT PIPING AND VALVES AT TANK; ENSURE ICE SHIELDS HAVE SUFFICIENT

12. ALL FUEL PIPING SHALL BE ABOVE GRADE (EXCEPT PIPING SHALL NOT RUN UP AND OVER DIKE WALLS). PENETRATIONS THROUGH DIKE WALLS SHALL BE MADE

THROUGH PIPE SLEEVES WITH BUNA-N COMPRESSION SEALS. FACILITY REQUIREMENTS (FORCE PROTECTION, VANDALISM, BLAST DAMAGE, FIRE PROTECTION, ETC.)
MAY REQUIRE UNDERGROUND PIPING.

Austin

Brockenbrough

NNNNNNNNNNNNNNNNNNNNNN

1011 Boulder Springs Drive, Suite 200 | Richmon d, Virginia 23225
804.592.3900 main | 804.592.3901 fax
www.brockenbrough.com

"\ SIDEWALK CLEARANCE ABOVE VALVES TO ALLOW MAINTENANCE OF VALVES AND VALVE OPERATORS OR PROVIDE MEANS TO MOVE SHIELDS OUT OF THE WAY AND PROVIDE L e O
CANOPIES OVER OTHER VALVES AND EQUIPMENT.

STAIRS (TYP)—
SEE NOTE 18

EFSO BN

TOP OF PLATFORM 14. DIKE PENETRATIONS THROUGH BERMS SHALL BE MADE THROUGH PIPE SLEEVES WITH BUNA-N COMPRESSION SEALS. SLEEVES SHALL BE PROVIDED WITH LEAK | ror comanom e

PUSHBUTTON TESTING CAPABILITY. PENETRATIONS THROUGH THE FML SHALL BE MADE WITH A BOOT MADE BY THE MANUFACTURER OF THE FML FOR THAT PURPOSE AND HCTHTY

SEALED TO THE PENETRATION SLEEVE.

XXXXX
saTSFACTORY 10— DATE DD /MM /YY

20 KBBL TANK

STATION \D

3:1 15. SLOPE DIKE BASIN TO CATCH BASIN DROP INLETS AT A SLOPE OF 1% AND ADJUST THE NUMBER OF DROP INLETS SO AS TO AVOID EXCESSIVE LOSS OF

bEs MSO [orw MHK [cHk  WVB

SLOPE SECONDARY CONTAINMENT VOLUME THAT MAY RESULT FROM BASIN ELEVATION DIFFERENTIALS OF MORE THAN ONE FOOT. NUMBER AND LOCATION OF CATCH <<PU/ON>> XXXX

INTERMEDIATE PLATFORM

" (SEE TABLE 1)

BASIN IS DIAGRAMMATIC ONLY AND SHALL BE LOCATED BY THE DESIGNER.

BRANCH MANAGER XX

WATER DRAW-OFFN-Z . [\~ -
~}-10'-0" WIDE

CHIEF ENG/ARCH XXX

ACCESS ROAD

SEE NOTES 12 & 14
| \

4

SYSTEM

v,‘\‘\.' .

CONC DRIVEABLE OCTOBER 2011

e SN\
. N, A' S,
AN\ KN
o S X

AREA 16. WHEN THE TANK FOUNDATION IS ELEVATED AS SHOWN AT LEFT, MAINTAIN ELEVATION OF PIPING IN DIKE AREA SO THAT PIPING IS SLOPED CONTINUOUSLY TO —
x THE TANK NOZZLES AND TO ALLOW PERSONNEL TO WALK UNDER PIPING. WHEN TANK FOUNDATION IS THE NON-ELEVATED TYPE WITH A BURIED LEAK
DETECTION MONITORING WELL, MAINTAIN ELEVATION OF PIPING IN DIKE AREA SO THAT PIPING IS SLOPED CONTINUOUSLY TO THE TANK NOZZLES AND PERSONNEL
MAY STEP MORE EASILY OVER PIPING. WHEN THIS REQUIRES PIPING TO PENETRATE THE DIKE BERM, PENETRATIONS SHALL BE CONSTRUCTED PER NOTE 14.

f j [
TANK ISSUE LINE
TANK FILL LINE

NORFOLK, VIRGINIA

FUEL PIPING,
SEE NOTE 16

SEE NOTE 11

OPTIONAL SIDESTREAM
FILTRATION SYSTEM

17. DO NOT USE BURIED KNIFE GATE VALVES IN CLIMATES WITH LOWEST ONE-DAY MEAN TEMPERATURE BELOW —13'F PER APl STANDARD 650 FIGURE 4-2.
x PROVIDE MEANS TO CONTROL DRAINAGE THAT WILL NOT NORMALLY REMAIN FROZEN AFTER THAW OF SECONDARY CONTAINMENT CONTENTS. CONTAINMENT DRAIN
VALVE OR OTHER CONTROL MEANS, WHEN PROVIDED, SHALL BE LOCKABLE.

BOTTOM PLATFORM

SEE NOTE 18 18. PIPING DESIGN SHALL ADDRESS SEISMIC. THE FIRST PIPE SUPPORT OF THE TANK SHALL BE AN ANCHOR WITH THE CONCRETE PIER TIED TO THE RINGWALL.

NAVAL FACILITIES ENGINEERING COMMAND

NON-DRIVEABLE AREA, x 19
PROVIDE TRAFFIC SEE NOTE 10 (TYP 4 PLACES)

CONTROL STRIPPING

. AT LOCATIONS EXPERIENCING FREEZING CONDITIONS, ALL DRAIN PIPING ON THE PRODUCT SAVER TANK AND FILTER SEPARATOR, IF PROVIDED, SHALL BE HEAT
TRACED WITH APPROPRIATE HAZARD RATED TAPE AND INSULATED.

TABLE 1

NOMINAL | NOMINAL | NOMINAL | FLOWRATE [NOZZLE SIZE| SHELL | USABLE | LLLA |SECONDARY CONTAINMENT DIMENSIONS
TANK SIZE | DIAMETER |SHELL HEIGHT| FILL/ISSUE | FILL/ISSUE | VOLUME | VOLUME | VOLUME

m (KBBL)* (FT) (FT)* (GPM) (INCHES) |(KBBL)***| (KBBL) | (BBL)** X" (FT) " (FT)
IM x 5 39 32 1200/1200 | 8"/12" 6.8 5.0 625 130 130
10 49 40 1200/3000| 8"/16" 13.4 10.0 1175 170 170
GROUND ROD BOX o
20 61 48 1200/3000 | 8"/16 25.0 20.0 1825 220 220
"X" (SEE TABLE 1) 30 73 48 8"/16" 35.8 28.9 2675 255 255

TYPICAL SITE PLAN & NOTES

DOD STANDARD DESIGN AW 78-24-27

1200/3000

v 40

89

48

7000/7000

187/24”

93.2

4.1

5300

305

305

50

90

56

7000/7000

187 /247

63.5

50.6

9425

330

330

80

113

56

7000/7000

187 /24"

100.1

80.1

8825

405

405

100

126

56

7000/7000

18° /24"

124.5

100.1

11150

450

450

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC

DEPARTMENT OF THE NAVY

LANT CAPITAL IMPROVEMENTS

ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS

SCALE:

AS NOTED

FILE NAME: G:\10 Jobs\10-042 Re-start Update AST Standard\CAD\G\G.07 TYPICAL SITE PLAN & NOTES.dwg LAYOUT NAME: G.07 TYPICAL SITE PLAN & NOTES PLOTTED: Thursday, October 06, 2011 — 2:37pm USER: Guest

NPOI_I'\II\IH ¥ NOMINAL TANK SIZE = APPROXIMATE USABLE VOLUME = VOLUME FROM LLA TO HLA.

EPROJECT NO.:

CONSTR. CONTR. NO.

TYP'C AL S|TE PLAN **  APPROXIMATE VOLUME BETWEEN SUMP AND LLLA.

NAVFAC DRAWING NO.

¥*  SHELL VOLUME = VOLUME INSIDE ALL OF THE SHELL
SCALE: 1"=20"-0"

GRAPHIC SCALE(S):
0 20° 40’ ’

60 SHEET

38

17220 e e —

G.07

DRAWFORM REVISION: 10 MARCH 2009

1 2 3 4 O




FILE NAME: G:\10 Jobs\10-042 Re—start Update AST Standard\CAD\M\5.01 5K BBL TANK.dwg LAYOUT NAME: 5.01 5K BBL TANK PLOTTED: Thursday, October 06, 2011 — 2:37pm USER: Guest

N

C3 '\ TANK DATA PLATE

A4 '\ ROOF PERIMETER GUARDRAIL
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APPR

DATE

NOTE 5 O NGTE 5 —\© o0 :
HHLA 3_9_;]\ [
\ HLV
PLATFORM / Ct HLA ® il)
H —&—
SUPPORT { .11/ i
¢ TOP | ' m
PLATFORM | 39 -0
|
|
J I N (]
270— i élzr@go
: i
| : "
© | |
' ™
: M
|
©_ | SEAL
|
|
® |
|
! ® Brockenbrough
\ SHELL www.brockenbrough.com
NOSE OF STAIRWAY BOTTOM \OTE & oW LEVEL OF
CONCRETE APPROACH STEP pfe o
® FLOATING PAN —
LLA ['='/ ® BOTTOM OF SHELL
* ﬁ @ %o FOR COMMANDER NAVFAC
G INTERMEDIATE LLLA | - - g - - - - - - e
PLATFORM @@@[_ ® TANK BOTTOM @ | o XKXXX
__________________________________ ° sATISFACTORY 10— oATE DD /MM/YY
\ A IS _] bes MSO [orw MHK [cHk  WVB
gcxg 1 <<PM/DM>> XXXX
,;l_ \ TOP OF TANK BOTTOM SUMP—/L /} BRANCH MANAGER XX
_@ CHIEF ENG/ARCH XXX
DATE OCTOBER 2011
NOTE: o =
I g
CIRCUMFERENTIAL STAIR CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. [TEMS SHOWN ON ELEVATION 202
ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1. oz § o
STAIRWAY SUPPORT [/ C3 & é ) S
D.11 2
o1/ PLAN ELEVATION =l | 8
£ = N b
3 | RE
5K BBL TANK 22 | 95
SCALE: 1/4"=1'-0" 0 =2
20 == X
O] <= <Z(
NOTES: é gg ':I
LLI 2]
1. SEE NOZZLE/EQUIPMENT SCHEDULE ON SHEET 5.02 FOR SIZE, ELEVATION AND ORIENTATION w | B2, | @
OF NOZZLES AND APPURTENANCES. 5 gg v
Z n
2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY TOP PLATFORM. o %g
Ll =
3. PROVIDE 6°x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUI. , = & W
= Q4
$0,
4. LAP ROOF PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP). S X S =
@ o4
5. SEE LEVEL SET—POINT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS. 5B %
s =
> =
6. RAFTERS NOT SHOWN FOR CLARITY. §z§ <
7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT A4/D.08. 5 3 S—
8. PROVIDE A ROOF WITH SLOPE BETWEEN 1 1/2:12 AND 2:12. kil R
GRAPHIC SCALE(S): i
101 5 11’
1/4":1’—0” [ T T — T e—————— SHEET 8  OF 38
9.01




FILE NAME: G:\10 Jobs\10-042 Re-start Update AST Standard\CAD\M\5.02 5K BBL TANK NOZZLE SCHEDULE & INTERSTITIAL PIPING PLAN.dwg LAYOUT NAME: 5.02 5K BBL TANK NOZZLE SCHEDULE & INTERSTITIAL PIPING PLAN PLOTTED: Thursday, October 06, 2011 — 2:37pm USER: Guest

o FOUNDATION
SIZE ANGLE DISTANCE DETAIL RINGWALL
ITEM DESCRIPTION (INCHES) (DEGREES) (NOTE 1) (DETAIL/SHEET SHOWN) NOTES T ;
T T TANK SHELL
A | ISSUE 12 270 1'-11/2" A1/D.08 NOTES 4, 5, 10 S
-
B | FILL 8 180 1'-1 3/4" C1/D.08 NOTES 4, 5, 10 N
C | LOW SUCTION 4 - 1'-11/2" A3/D.07, C1/D.10 NOTES 5, 13 /’ \
D | WATER DRAW—OFF 2 - 1'-0 1/2" | A3/D.07, C1/D.10, A1/D.13 | NOTES 9, 13 /’ \
///// \ &
E | PRODUCT RETURN 2 246 7" A1/D.13 Y \\
F | SHELL MANHOLES (LOWER) 36 - 3-6" C4/D.10, A4/D.10 NOTES 2, 17 //,// \\ 8
G | SHELL MANHOLE (UPPER) 36 162 9'-9” C4/D.10, A4/D.10 NOTES 6, 17 '// 2" PVC CP/TRACER PIPE /, \\
— 007 FOUNDATION EXTENSION ! VY ) y
H | ATG GAUGE WELL 10 259 16'—6 /D. NOTE 16 Ny FML SUMP | // i . i
| | ATG WATER PROBE WELL 8 235 $-0 1/2" C4/D.07 NOTE 8 CONCRETE PIPE SUPPORT '- / Vs | TANK BOTTOM |! \
PIER FOR PIPE ANCHOR y | | \
J | MECHANICAL TAPE LEVEL GAUGE 11/2 90 - C1/D.07 \ | i | ‘
- iy 27 I |
g + A=A - bem————eo L1 oo
K | LOW & LOW—-LOW LEVEL ALARM NOZZLES 1 230 5-9 C1/D.12 S e 7 \ i i |
2-1 | TANK BOTTOM SUMP 7 \ i | |
I 7 "
’_ ” \ '//// | | /
L | HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 230 gg ; C3/D.12 NOTE 7 \ X2 /5 } i i |
- 7/ 7 /
: \ ////// \\/ ){ g /4 : :
M | SAMPLE GAUGE WELL 10 280 16'=6" c3/D.07 NOTE 16 \\ gy S A A '
\ - /// ////// - Q\\ |
N | ROOF MANHOLE/LADDER HATCH 36 x 48 295 13'-6" A1/D.09 \\ /A 4 | Sy
2 7,7 x
A\ 7 o LAP BOTTOM PLATE |
O | CENTER ROOF VENT 24 - - C4/D.09 AN /A | SEAMS TO SHED i
45 : N\ 2/ /4" FRP LEAK DETECTION | WATER, OUTER |
CIRCULATION VENT/INSPECTION HATCHES 135 C1/D.09 R N TELL-TALE PIPE UNDER | PLATES ON TOP | ———————
P / 18 x 24 995 - /D. S NK LINER EXCEPT IN TANK ' LA:; Bistkenbrough
315 O S0 BOTTOM FML SUMP | s o
g T =N\ XK : T
Q | OVERFLOW/CIRCULATION VENT 12 x 36 45 28'-1" A4/D.07 NOTE 12 \- Qv-“ v\\*‘g A RO NOTE 15
. AR D.01 /.77 N
R | PAN INSTALLATION HATCH - 45 - - NOTE 3 S | - \\\ e neo
. o ®Q$ . . ;////"/' o Iy - APPROVED
S | SUMP 30 225 40" A3/D.07 S QQ\\Q & S S~ =
o \\0{‘ e ol T C1_\LEAK SIMULATION PROBE
20 « Q \‘\\QQQ\ L o o . D.01 FETRM(;(Y)MMANDER NAVFAC
110 - NG\ - NOTF ~ i "
T | GROUNDING LUGS 3x3x3/8 200 1'-0 A1/D.14 T % NOTEIS 180 XXXXX
290 &,s\\g. N %,.s.. AN L FOUNDATION EXTENSION s o DO/
, m sl ) . pes MSO [orw MHK [cHk  WVB
U | FLOATING PAN LOW LEG LEVEL - - 2'-5 - NOTE 11 NN\ _ T S0
S\ W S - CONCRETE PIPE SUPPORT Y%
_ 135 ) ’ _ '\ Q . e / + PIER FOR PIPE ANCHOR CHIEF ENG/ARCH XXX
e 20> o
3E 3
. L (Al
NOTES: PLAN 4% € | a
LA P4 o
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE CENTERLINE OF SHELL Al “ D* B2 2
NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE | D.02 5 NE | E
OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE . 5 < SE @
CENTERLINE. OF THE SUMP. 5K BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN ;g éi L
> =
2. ALIGN LOWER SHELL MANHOLES 180" APART AND PARALLEL WITH PREVAILING WINDS. SCALE: 1/4"=1"-0" ‘z‘g 5%‘ ;
zZ
3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REQUIREMENTS. = §§ L)
L n L )
4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 FOR DESIGN FLOWRATES 2 Sz | 9
WHEN SIZING TANK PIPING. 11. FLOATING PAN LOW-LEG LEVEL SHALL PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE BOTTOM G 35 z
OF THE FLOATING PAN. a
5.  ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND OPERATIONAL E',J, %3 L
REQUIREMENTS. 12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE ISOLATION = sF |
o VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT = 2§ N
6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. PIPING OR THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1'-0" HIGHER IN 30 S2 | ¢
ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE. N LLE 3 | x
7. HIGH LEVEL SHUT—OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH—HIGH LEVEL ALARM SENSORS, SHALL BE ACCESSIBLE FROM e -y ® | Z
SPIRAL STAIRWAY INTERMEDIATE PLATFORM. 13. INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. g<>t§ = ':.
4= = o
8. MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE INDICATED DETAILS. 14, ALL SHELL AND ROOF NOZZLES SHALL BE FLANGED UNLESS OTHERWISE INDICATED. g % < |3
&, X
9. THE 2" WATER DRAW—OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE AVAILABLE AT THE 15, INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON—ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN, 5 2 10
TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE SEE B3/D.01. ot A4S NOTED
MINIMUM CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE
AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL PIPING. 16. MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10” FLANGED ROOF NOZZLES PER THE INDICATED DETAILS. GRAPHIC SC ALE( S)'
10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER SHALL BE AS LOW AS ALLOWED BY API STD 650 USING LOW TYPE 17. THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED Ty 5’ Sy
REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" SHALL BE AS LOW AS ALLOWED BY APl STD 650 USING REGULAR HORIZONTALLY ON THE VERTICAL CENTERLINE, SHALL NOT BE MORE THAN 6". 47=17-0" e R —— e 9 o 38
TYPE REINFORCING PLATES. 502
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3

4

e
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NOTE 2 ©
o ® m ROOF PERIMETER GUARDRAIL i}
T 3
NOTE 5
A \@ 100%
HHLA
HLA
290(F) /
PLATFORM SUPPORT /~ Cf 49'-0"
N,
1 1
| |
¢ TOP PLATFORM | |
| |
| |
| |
270° ® R - - - —H-+-90 ® .
: I 1 ol SEAL
= i i ! ?
7.0 | |
|
| C3 \ TANK DATA .
g i ,/ .10, PLATE Brockenbrough
21 | e
; ®
i @ A/E INFO
¢ INTERMEDIATE | e
PLATFORM i T SHELL
| MMA AVFA
| NOTE 5 ® LOW LEVEL OF —
A m W\ / FLOATING PAN am— ]‘® BOTTOM OF SHELL XXXXX
NOSE OF STAIRWAY f ‘ | % A Ty
BOTTOM CONCRETE LLLA @ — - - - - - - - — “wll- / SATISF c;v‘og (;o TN TEMHK s
APPROACH STEP " . OO®H ~ ® TANK BOTTOM O o% o WS o WK B
: I __________________ Ji — B e | BRANCH MANAGER XX
—-— N ——————————=== ‘ - _Q ______ CHIEF ENG/ARCH XXX
TN TOP OF TANK BOTTOM SUMP——__~ e OCTOBER 2011
CIRCUMFERENTIAL STAIR PR z
CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. [TEMS SHOWN ON Q §*§ %
STARWAY SUPPORT 7 C3 180° \ ELEVATION ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1. = S
e
w 1;3.4-\Q BOTTOM PLATFORM A 8
a0 | X
PLAN ELEVATION £z | X -
22 | 35
< ~ N
20| w2 | %
() < - |<£
10K BBL TANK z | za | ©
NOTES: e Tl 52 | 3
o SCALE: 3/16"=1"-0 % = m
1. SEE NOZZLE/EQUIPMENT SCHEDULE ON SHEET 10.02 FOR SIZE, ELEVATION AND ORIENTATION 5 R
OF NOZZLES AND APPURTENANCES. z g; =
2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY TOP PLATFORM. 0 E§
E |
3. PROVIDE 6"x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT. 25 §§
o <g S
4, LAP ROOF PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP). EEE £
SS§ <
SEE LEVEL SET—POINT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS. =33 8
=
6. RAFTERS NOT SHOWN FOR CLARIY. 2 ;
7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT A4/D.08. ur AS NOTED
8. PROVIDE A ROOF WITH SLOPE BETWEEN 1 1/2:12 AND 2:12. .
GRAPHIC SCALE(S): | .-
) 5 10’ 15’
3/16 e ™ ™ ™ T — | SHEET 10  OF 38
10.01

O
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/ " FOUNDATION RINGWALL
SIZE ANGLE | DISTANCE DETAIL B -
TEM DESCRIFTION (NCHES) | (DEGREES) | (NOTE 1) (DETAIL/SHEET SHOWN) NOTES T T
~
~
1'-4 3/4" A1/D.08 NOTES 4, 5, 10 N
A ° 270 / / 315 NN TANK SHELL
B | FILL 8 180 | 1'-1 3/4" C1/D.08 NOTES 4, 5, 10 LEAK SIMULATION PROBE /” C1
\po1/
C | LOW SUCTION 4 - 1'-4 3/4” A3/D.07, C1/D.10 NOTES 5, 13
D | WATER DRAW—OFF 2 - 1'-3 3/4" | A3/D.07, C1/D.10, A1/D.A3 | NOTES 9, 13 _
E | PRODUCT RETURN 2 251 7" A1/D.13
F | SHELL MANHOLES (LOWER) 36 - 36" C4/D.10, A4/D.10 NOTES 2, 17
FOUNDATION EXTENSION 2* PV CP/TRACER PIPE (TYP 2
SHELL MANHOLE (UPPER '_g” C4/D.10, A4/D.10 NOTES 6, 17 PLACES
G (UPPER) 36 164 9'-9 / / CONCRETE. PIPE )
. SUPPORT PIER FOR
H | ATG GAUGE WELL 10 262 21’6 A1/D.07 NOTE 16 SUPPORT PIE \ [, FML SUMP
| | ATG WATER PROBE WELL 8 235 | 4-0 1/2 C4/D.07 NOTE 8 A Il ANK BOTTOM SUMP
J | MECHANICAL TAPE LEVEL GAUGE 11/2 98 - C1/D.07 2700 - - - - N 90
£-8" 4" FRP LEAK DETECTION
K | LOW & LOW—LOW LEVEL ALARM NOZZLES 1 237 i C1/D.12 R
— UNDERLINER EXCEPT IN
|| HIGH & HIGH-HIGH LEVEL ALARM AND HLV , ’37 35'-6" ¢3/0.12 NOTE 7 TANK FML SUMP
NOZZLES 33'-5 |
LAP BOTTOM PLATE
g C3/D.07 SEAMS TO SHED -
M | SAMPLE GAUGE WELL 10 278 21’6 / NOTE 16 AR o
N | ROOF MANHOLE/LADDER HATCH 36 x 48 295 18'-6" A1/D.09 PLATES ON TOP
O | CENTER ROOF VENT 24 - - C4/D.09
18
90 e
P | CIRCULATION VENT/INSPECTION HATCHES 18 x 24 162 - C1/.09 Brockenbrough
234 1011 Boulder Spri:g‘:;:v: ::tgzz: ;‘:I:I:r;:):: Virginia 23225
506 e
Q | OVERFLOW/CIRCULATION VENT 12 x 36 18 35'-8" A4/D.07 NOTE 12
— 777 - ' A/E INFO
R | PAN INSTALLATION HATCH - 45 - - NOTE 3 ' = :
S | suMP 30 225 £-0" A3/D.07
45 FOUNDATION o e
/ e et
T | GROUNDING LUGS 3%x3x3/8 ;355’ 1'-0" A1/D.14 EXTENSION T XXXXX
315 CONCRETE PIPE ' saTSFACTORY 10— DATE DD /MM/YY
SUPPORT PIER FOR | .+ bes_MSO Jorw MHKX)I&HXK W8
<<PM/DM>>
U | FLOATING PAN LOW LEG LEVEL - - 2'-11" - NOTE 11 PIPE ANCHOR XX
CHIEF ENG/ARCH XXX
V | SCAFFOLD CABLE SUPPORTS - o 6'=0" - e OCTOBER 2011
o = Z
ER S5
S0~ a
SE 3 o
2| 8 |
10K BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN 5 < S
o w
SCALE: 3/16"=1"-0" 50 [ & | 2
NOTES: 22 | 1= | &
£ = Y= | §
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE CENTERLINE OF SHELL 10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER SHALL BE AS LOW AS ALLOWED BY APl STD 650 USING LOW TYPE 2| 2o | &
NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12° SHALL BE AS LOW AS ALLOWED BY APl STD 650 USING REGULAR 0 | w2 | T
OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE TYPE REINFORCING PLATES, o | R | s
CENTERLINE OF THE SUMP. 2 | 5d | w
_ ” T —~ E )
2 ALIGN LONER SHELL MANHOLES 180" APART AND PARALLEL WITH PREVALING. WINDS. 1. FLOATING PAN LOW-LEG LEVEL SHALL PROVIE A MINMUM OF 6 CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE T0 THE BOTTO 5| g |3
. _ [} T
) O % O
3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REQUIREMENTS. 12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STARS OR SHELL NOZZLE ISOLATION = g; 2
VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT o | 28 |
b e STNG ok NOZZLES AND PIPING MUST B DETERMINED BY THE DESIGNER. - REFER TO UFC 3-460-01 FOR DESIGN FLOWRATES PIPING OR THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1'-0" HIGHER IN 41 EE [R
: ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE. S| 2% | o
20, 2
5. ADUUST SIZE OF FLL, SSUE AND LOW SUCTION NOZZLES TO SUT SITE CONDIIONS SUCH AS DISTANCE O PUNPS AND OPERATIONAL 15, INSTALL LOW SUCTION AND WATER DRAW—OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. : Eg S 2 | s
. = %) <
5L g e =
6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. 14. ALL SHELL AND ROOF NOZZLES SHALL BE FLANGED UNLESS OTHERWISE INDICATED. *$ g _
- s <E &)
7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY. AS WELL AS HIGH AND HIGHHICH LEVEL ALARM SENSORS. SHALL BE ACCESSIBLE FROM 15. ISr‘lggRg;I/Tg‘léflPlNG FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON—ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN, 25 -
SPIRAL STAIRWAY INTERMEDIATE PLATFORM. Ot 5 S
” ” SCALE: AS NOTED
8. MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE INDICATED DETALS. 16. MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETALS.
9. THE 2° WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SALLEST DOUBLE BLOCK AND BLEED VALVE AVALABLE AT THE T e o e et e e RENFIRGRS PLAIL T8, THE BACKSIDE OF THE MANHOLE FLANGE, A5 MEASURED GRAPHIC SCALE(S): |+
TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE ’ ' ©IF |
MINIMUM CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE o 5 10 16 [ 1 o %
AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL PIPING. 316710 e —ee
10.02
1 | 2 | 3 4 5
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A4 \ROOF PERIMETER GUARDRAIL

APPR

DATE

D.11
T
— — 4+
. | z
NOTE 5
_N NOTE 5 ® .
HHLA J\ / INSD W 7, 2
X ( HLV
P " 1
C1_\ PLATFORM ©
D.11 / SUPPORT
61'-0"
I
T T \
¢ ToP | i i / NOTE 4
PLATFORM _ i : \
nl T~ I | ac>
270~ - H 5k E— Iy B
= ‘ I TANK I } SEAL
o) | | | ROOF | |
T |
© \ INO, | TANK DATA PLATE /€3
8 ] J | 3~ Austin s o 4
% =} (uk i i w / Brockenbrough
— I R
| // ® psizzem st
|
| y
d& : / A/E INFO
\ : APPROVED
_ N\ e | /7 @
NOTE 3 N (I ; 7
244.2. q . rL ) @@ NOTE 5 Low LEVEL OF \SHELL ZETRIVI(;(Y)MMANDER NAVFAC
XXXXX
gd?ggngDIATE N \\ / LLA ® FLOATING PAN [=7 ] ® BOTTOM sATISFACTORY 10— oATE DD /MM/YY
\\ \ / i A @ . L L L L L L . tri? /70}- SHELL pes MSO [orw MHK [cHk  WVB
X / ¢ = - <<PM/DM>> XXXX
N R VZ . ® ~TANK BOTTOM o® ¥ o T —
S , , » Z o | e T g g/ ° CHIEF ENG/ARCH
< S I,<’o,<>’> 9 A0 7 ] D A RS e s OCTOBER 2011
N b ' l ) B
N d? 2 / \TOP OF TANK BOTTOM SUMP— 7 : ., E
X SN o0 \ _== NOSE OF STAIRWAY @ 3%
RS ~ - tI i — ’ O |- é
CIRCUMFERENTIAL STAIR @ X =__ T __— g \ BOTTOM CONCRETE =1 o
10 \ \ APPROACH STEP NOTE: : é S &
S . g 149.8° m
SN ] © \ 5 < z
L L1 | _,\/ CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. [TEMS SHOWN ON ELEVATION Z g
\ ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1. g0 | »E
STAIRWAY SUPPORT ﬂ:ﬁ ?) \ [ A1 52| 4 =
&7 5 | AU £ 3
oo — 23| o2 | s
PLAN 1684 ¢ BOTTOM PLATFORM ELEVATION o | =F | 2
o § § _
| 85 | B
p S|
NOTES: 20K BBL TANK o | 8% | g
1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 20.02 FOR SIZE, ELEVATION AND ORIENTATION OF SCALE: 3/16"=1"-0" - %3
NOZZLES AND APPURTENANCES. u %5
2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY TOP PLATFORM. ;;5 ) §g
< = >
Yo
3. PROVIDE 6°x18” OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUI. :ég g
o > §
4. AP ROOF PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP). g2 2
E 3
5. SEE LEVEL SET-POINT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS. § 2
6. RAFTERS NOT SHOWN FOR CLARIY. == ___AS NOTED
7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT Ad/D.08.
GRAPHIC SCALE(S): |wswew
8. PROVIDE A ROOF WITH SLOPE BETWEEN 1 1/2:12 AND 2:12. . , .
3/1 6” 1’ O” 0 5 10 16 SHEET 12 OF 38
I I ™ e ™ e ™ —
20.01
1 | 2 3 4 5
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| | 2 3 4 5
20K BBL TANK NOZZLE/EQUIPMENT SCHEDULE T :
/ — —— T | a _//74/\ \\ ~J %
ANGLE DISTANCE DETAIL el e T3 .
ITEM DESCRIPTION SIZE (INCHES) | pecres) | (NOTE 1) (DETAIL/SHEET SHOWN) NOTES et A RN FOUNDATION
st Vi SN RINGWALL
A | ISSUE 16 270 1'-4 3/4 A1/D.08 NOTES 4, 5, 10 _ .-/// /// DN
) . 2" PVC CP/TRACER PIPE (TYP 3 PLACES /v y 7
B | FLL 8 180 1'-1 3/4 C1/D.08 NOTES 4, 5, 10 /T ( ) a 7 Y TANK SHELL
"/ /// //// N\
- '—4 3/4” 07, C1/D. NOTES 5, 13 / W 2 /
C | LOW SUCTION 4 1'-4 3/4 A3/D.07, C1/D.10 /s Y - Y
D | WATER DRAW-OFF 2 - -3 3/4" | A3/D.07, C1/D.10, A1/D.13 | NOTES 9, 13 y ya 4 \\ 2
[/ / ,// /////’ h %
E | PRODUCT RETURN 2 254 7 A1/D.13 -// y o\ 7 \\ \
/// \0 * < \ . s
F | SHELL MANHOLES (LOWER) 36 - 3-6" C4/D.10, A4/D.10 NOTES 2, 17 // / ) // W\ Z
/// g ///// \
G | SHELL MANHOLE (UPPER) 36 169 9'-9" C4/D.10, A4/D.10 NOTES 6, 17 / 7 \\
FOUNDATION EXTENSION 1 ya 7 V\
H | ATG GAUGE WELL 10 264 27'-6 A1/D.07 NOTE 16 | A J V\
CONCRETE PIPE vy 7 7 v y |\
| ATG WATER PROBE WELL 8 235 -0 1/2" C4/D.07 NOTE 8 SUPPORT PIER | V % | | \\)
/ / FOR PIPE ANCHOR ! / FML SUMP ) i i /
J | MECHANICAL TAPE LEVEL GAUGE 11/2 127 - C1/D.07 \ 1 P TANK BOTTOM SUMP | i A
ol el | // /// I_ _____________ | //// ‘ 1 ane
'—2” o - 7 - - AT 0
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 243 g. § C1/D.12 T2 7 4" FRP LEAK DETECTION ; \ | i i i
- |/ TELL-TALE PIPE UNDER / @ ‘. i | v |
43—11" A LINER EXCEPT IN TANK W | I Y '
L | HIGH & HIGH—HIGH LEVEL ALARM AND HLV NOZZLES 1 243 R c3/D.12 NOTE 7 J BOTTOM FML SUMP / i | J //
— 7 P I AL ) ////
| ///
M | SAMPLE GAUGE WELL 10 276 27'-6" C3/D.07 NOTE 16 ' | / // |
| :
y o | /1.AP BOTTOM PLATE  /
WATER, OUTER /
O - Austiny 4 4
60 Brockenbrough
P | CIRCULATION VENT/INSPECTION HATCHES 18 x 24 }gg - C1/D.09 o s o s 2
240
300
A/E INFO
Q | OVERFLOW/CIRCULATION VENT 12 x 36 60 44'-4" A4/D.07 NOTE 12 HAROTED
R | PAN INSTALLATION HATCH - 45 - - NOTE 3 L8 o
S | SUMP 30 225 4-0" A3/D.07 XXXXX
saTSFACTORY 10— DATE DD /MM/YY
30 pes MSO [orw MHK [cHk  WVB
T | GROUNDING LUGS 3x3x3/8 pa0 1'-0" A1/D.14 . oo, KK
300 180 FOUNDATION EXTENSION oHE e XXX
. / one OCTOBER 2011
- + PIPE ANCHOR =
V | SCAFFOLD CABLE SUPPORTS - 315 6’0" - 2
LEAK SIMULATION PROBE =

NOTES:

1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE CENTERLINE OF SHELL
NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE
OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE
CENTERLINE OF THE SUMP.

2. ALIGN LOWER SHELL MANHOLES 180" APART AND PARALLEL WITH PREVAILING WINDS.

3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REQUIREMENTS.

4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 FOR DESIGN FLOWRATES
WHEN SIZING TANK PIPING.

5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND OPERATIONAL
REQUIREMENTS.

6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION.

7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM SENSORS, SHALL BE ACCESSIBLE FROM
SPIRAL STAIRWAY INTERMEDIATE PLATFORM.

8. MOUNT THE 6 ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE INDICATED DETAILS.

9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE AVAILABLE AT THE
TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE
MINIMUM CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE
AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL PIPING.

10.

11.

12,

13.
14.
15.

16.
17.

20K BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN

SCALE: 3/16"=1'-0"

THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12 AND LARGER SHALL BE AS LOW AS ALLOWED BY API STD 650 USING LOW TYPE

REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" SHALL BE AS LOW AS ALLOWED BY API STD 650 USING REGULAR
TYPE REINFORCING PLATES.

FLOATING PAN LOW-LEG LEVEL SHALL PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE BOTTOM
OF THE FLOATING PAN.

PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE ISOLATION
VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT

PIPING OR THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1'-0" HIGHER IN
ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE.

INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE.
ALL SHELL AND ROOF NOZZLES SHALL BE FLANGED UNLESS OTHERWISE INDICATED.

INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON—ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN,
SEE B3/D.01.

MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETAILS.

THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED
HORIZONTALLY ON THE VERTICAL CENTERLINE, SHALL NOT BE MORE THAN 6.

GRAPHIC SCALE(S):

16’

5 10’

3/16"=1'-0"

NAVAL FACILITIES ENGINEERING COMMAND

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC

LANT CAPITAL IMPROVEMENTS
DOD STANDARD DESIGN AW 78-24-27

ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS

DEPARTMENT OF THE NAVY

20K BBL TANK NOZZLE SCHEDULE & INTERSTITIAL PIPING PLAN

SCALE: AS

NOTED

EPROJECT NO.:

CONSTR. CONTR. NO.

NAVFAC DRAWING NO.

SHEET

38

20.02

1 | 2 |
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b NOTE 2
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NOTE 5
/ ® \ HHLA HLV Ol 100%
' % \ HLA t
® ,/ \
Ny \
iy " \ 73'-0"
Ly o | NoTE 4
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. B o _______ O_-~ SN I T . SEAL
279 T e eeseeeeeelis) D £+ i T - - - -[HiH90 )
T NOTE 7 F S | .
w© ()/// X_~ 'f@ I ol
© A \ :::u:::::—u—::::: ::::::g::::::D;’////Q/ @ I ] 03 TANK DATA PI-ATE T o Austin g
g _@ .___n:r_M____:n.- _____ i I o i | / w 2 Brockenbrough
N ” | | <AV /et EncinezRing + consuLTING
gre T © | T THNK RO G
PLATFORM / i /
- I
250° o® - / e nro
“ 1 APPROVED
PLATFORM SUPPORT/” Cf X o> ©|[
\
w ) \ 6’1}, @ \ SHELL FOR COMMANDER NAVFAC
NOTE 3 AR p NOTE 5 _N ® LOW LEVEL OF RO
N LLA FLOATING PAN _
Q INTERMEDIATE 7 2’-10” LLLA ‘ ?t TANK BOTTOM — — — - / _ _ - — - — 3 ?? @ \BOTTOM OF SHELL SATISFACTORY TO XﬂifEXX)[()D/MM/YY
PLATFORM 928.4 (K \\ ®® N ©OO®H -~ ® " N © * 0 0% D5 MSO [orv MHK |k WVB
P 7 S T — ET —
Y % S & | NOSE OF STAIRWAY TOP OF TANK  BOTTOM SUMP K
CIRCUMFERENTIAL STAIR YT s BOTTOM CONCRETE NOTE: : 3
L] [ \ © CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. [TEMS SHOWN ON 5%
B ) ELEVATION, ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1. 3 =
czfl o
STARWAY SUPPORT /3 \ zg= &
. w (@)
\211/ 180 Z< o
P4 o
165.+ ¢ BOTTOM PLATFORM ;5 & <
PLAN ELEVATION 5Z |
2 | SE
< = °|° wn
F S
20| w2 | %
o | <& | %
'_
30K BBL TANK 2 35 -
SCALE: 1/8'=1-0" w| 8 | o
NOTES: s | QB | «
Z n 3
1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 30.02 FOR SIZE, ELEVATION AND ORIENTATION m gg ”
OF NOZZLES AND APPURTENANCES. % Eé
= ¢
2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY TOP PLATFORM. ;(;J Qf
<z( n 8 =
3. PROVIDE 6"x18” OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT. EE% 3
5 IR v,
4. AP ROOF PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP). §<>:§ §
£ ZE
5. SEE LEVEL SET-POINT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS. z ;
6. RAFTERS NOT SHOWN FOR CLARITY. = WO
7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT A4/D.08.
8. PROVIDE A ROOF WITH SLOPE BETWEEN 1 1/2:12 AND 2:12. GRAPHIC SCALE(S)' NAVTAC DRATING O
1/8” 1. 0” 0’ 5’ 10’ 15’ 24’ SHEET 14 oF 38
] e —
30.01
/I | 2 5 4_ 5 DRAWFORM REVISION: 10 MARCH 2009
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/ 0. [
ANGLE DISTANCE DETAIL —— :
ITEM DESCRIPTION SIZE  (INCHES) NOTES B FOUNDATION
(DEGREES) |  (NOTE 1) (DETAIL/SHEET SHOWN) = - / = RINGWALL
A | ISSUE 16 270 1'-4 3/4" A1/D.08 NOTES 4, 5, 10 2" PVC CP/TRACER PIPE (TYP 3 PLACES) /"/ 7 ~ N TANK SHELL
9% 7
B | FIL 8 180 1'-1 3/4" C1/D.08 NOTES 4, 5, 10 4 //\ N
, " g 4 VAR
C | LOW SUCTION 4 - 1'-4 3/4 A3/D.07, C1/D.10 NOTES 5, 13 774 L | y
. / V4 "L}’ //
D | WATER DRAW-OFF 2 - 1'-3 3/4" | A3/D.07, C1/D.10, A1/D.13 | NOTES 9, 13 ) 7 Y0 J 5
& 7 Y, E
E | PRODUCT RETURN 2 257 7" A1/D.13 /// // J
7 ’ 7
F | SHELL MANHOLES (LOWER) 36 - 3-6" C4/D.10, A4/D.10 NOTES 2, 17 // 7 *’\oy/ -
7 Y
G | SHELL MANHOLE (UPPER 36 166 9'-9" C4/D.10, A4/D.10 NOTES 6, 17 s p
(UPPER) / / FOUNDATION EXTENSION / ) e y
H ATG GAUGE WELL 10 245 33'-6" A1/D.07 NOTE 16 CONCRETE PIPE s | y 4 2
SUPPORT PIER pd FML SUMP J T s
| | ATG WATER PROBE WELL 8 235 4-0 1/2" C4/D.07 NOTE 8 FOR PIPE ANCHOR 3\ 7 \ ) | :
_ 7 S
T _ - _ _ L _
J | MECHANICAL TAPE LEVEL GAUGE 11/2 131 - C1/D.07 2101 7" TANK BOTTOM SUMP / \ L |
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 228 S c1/D.12 I L DPE UNDER. Wt/ |
- P4 —— LAP BOTTOM PLATE
LINER EXCEPT IN TANK . | |
44'-1" BOTTOM FML SUMP SEAMS TO SHED WATER, | //
L | HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 228 '_g® C3/D.12 NOTE 7 OUTER PLATES ON TOP— |,
p ¥
|
M | SAMPLE GAUGE WELL 10 255 33'-6" C3/D.07 NOTE 16 // -
7l
N | ROOF MANHOLE/LADDER HATCH 36 x 48 280 30'-6" A1/D.09 //
/ SEAL
O | CENTER ROOF VENT 24 - - C4/D.09 e
7
900 I~ o’ . S —
P | CIRCULATION VENT/INSPECTION HATCHES 18 x 24 180 - C1/D.09 v P 7/ Brockenbrough
L 7 . =NCINEERING . CONSULTING
270 v il L T
s P P el
Q | OVERFLOW/CIRCULATION VENT 12 x 36 45 446" A4/D.07 NOTE 12 e =
" 7 — = A/E INFO
R | PAN INSTALLATION HATCHES - 45 - - NOTE 3 el /
S | SUMP 30 225 #-0" A3/D.07 |, FOUNDATION EXTENSION
PR —1{.— CONCRETE PIPE SUPPORT T
"o - PIER FOR PIPE ANCHOR
T | GROUNDING LUGS 3x3x3/8 | 13 3 1-0 A1/D.14 180 o~
, ” saniseacTory 0 oA DD/MM/YY
U | FLOATING PAN LOW LEG LEVEL - - 2’11 - NOTE 11 C1 "\ LEAK SIMULATION PROBE = WSO [ WK [ W
D.01 <<PM/DM>> XXXX
V | SCAFFOLD CABLE SUPPORTS - = 6'~0" - % s X
DATE OCTOBER 2011
135 o = Z
W | SHELL CIRCULATION VENTS 12 x 36 §$g 45-6 A/D.07 NOTE 12 30K BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN ol o
e (&]
SCALE: 1/8'=1-0" oZBl p |2
=52 S o
2 g | o
% z o —
[y} |_>.<_| B
. 0 | &€ | E
NOTES: ) S| iz | D
10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER SHALL BE AS LOW AS ALLOWED BY AP| STD 650 USING LOW TYPE 2= | XE | g
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE CENTERLINE OF SHELL REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" SHALL BE AS LOW AS ALLOWED BY APl STD 650 USING REGULAR T Ry | 5
NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE TYPE REINFORCING PLATES. o | w2 | =
OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE o | S | ®
CENTERLINE OF THE SUMP. 11, FLOATING PAN LOW-LEG LEVEL SHALL PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE | 32 | v
, BOTTOM OF THE FLOATING PAN. | zne2 | 2
2. ALGN LOWER SHELL MANHOLES 180" APART AND PARALLEL WITH PREVAILING WINDS. u | 55 |8
, 12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STARS OR SHELL NOZZLE ISOLATION o 2|5
3. PROVIDE A FAN INSTALLATION HATCH ON THE FIXED ROOF IN AGCORDANCE WITH THE PAN MANUFACTURER'S REQUIREMENTS. VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT z § S| ©
PIPING OR THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1°-0" HIGHER o | 23 | v
4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 FOR DESIGN FLOWRATES N ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE 21 IE | =
WHEN SIZING TANK PIPING. = | 8E | N
- $ = Q b
5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUT STE CONDITIONS SUCH AS DISTANCE TO PUMPS AND OPERATIONAL 13 INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. 200l RZ | |
REQUIREMENTS. 14. ALL SHELL AND ROOF NOZZLES SHALL BE FLANGED UNLESS OTHERWISE INDICATED. Fag B | X
L2 e
Y an > < >
6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. 15. INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON—ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING =2 8 |z
=
7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH—HIGH LEVEL ALARM SENSORS, SHALL BE ACCESSIBLE FROM PLAN, SEE B3/D.01. E 3 <
SPIRAL STAIRWAY  INTERMEDIATE. PLATFORM. 16. MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLE PER THE INDICATED DETAILS. S _ : R
8. MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE INDICATED DETAILS. 17. THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED T
9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE AVAILABLE AT THE HORIZONTALLY ON THE VERTICAL CENTERLINE, SHALL NOT BE MORE THAN 6. GRAPHIC SCALE(S):
TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE ) : , v T e
MINIMUM CONDENSATE, PROVIDE INTERNAL WATER DRAW—OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE 1/8"=1"~0" e — > — " |[557 5 5 @
AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL PIPING. 30.02

1 | 2 |

e
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ROOF PERIMETER GUARDRAIL / A4
P e @ &Y
o | NOTE 8
5
HHLA / \ (— 100%
A \ HLV @
89'~0"
S
“l
o0
LOW LEVEL OF
©®— / o s | BiSckenbrough
PLATFORM (* Cf // C3_\ TANK DATA NOTE 5 _N ooy |7 SR
SUPPORT \_D.11 D.10 ) PLATE S
i \o11/ /, TS ?t@ o / L _ BoTIOM
TP PLATORM — " X °® e A e I A . .
LLLA — — e H
235 XU\ 3 y ® . - ® TANK_BOTTOM O® b 0% [7= :
N\ 5. Y X \ I ———— < e l
N S 5 e
NOTE 3 N 6 > ~ < SRS R
© NERMEDITE 7 © TOP OF TANK BOTTOM SUMp_/G)
PLATFORM / < XXXXX
K @ N N / @ NOTE: sATISFACTORY 10— oATE DD /MM/YY
217.30) S n ] CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARMY. [TEMS SHOWN ON 5 WSO [ WK [ov WNB
N U s __ 2\ NOSE OF STAIRWAY BOTTOM ELEVATION, ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1. T
& LT 3 152.6'h CONCRETE APPROACH STEP s X
L al —— DATE OCTOBER 2011
B
CIRCUMFERENTIAL STAR a0y

STAIRWAY SUPPORT [/ C3

NOTES:

180 \\W
¢ BOTTOM PLATFORM

1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 40.02 FOR SIZE, ELEVATION AND ORIENTATION
OF NOZZLES AND APPURTENANCES.

2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY TOP PLATFORM.

3. PROVIDE 6"x18” OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT.

4. AP ROOF PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP).

5. SEE LEVEL SET-POINT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS.

6. RAFTERS NOT SHOWN FOR CLARITY.

7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT A4/D.08.

8. PROVIDE A ROOF WITH SLOPE BETWEEN 1 1/2:12 AND 2:12.

40K BBL TANK

ELEVATION

GRAPHIC SCALE(S):
5 10 s ,

0.5 10 1
= = ——

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC
DOD STANDARD DESIGN AW 78-24-27
ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS
40K BBL TANK

£3,
Wi &
T
F 8
s < ¢
= =2
=z
F
E 3
b g
=)
SCALE: AS NOTED
EPROJECT NO.:
CONSTR. CONTR. NO.
NAVFAC DRAWING NO.
24
SHEET 16  OF 38
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| | 2 3 4 5
40K BBL TANK NOZZLE/EQUIPMENT SCHEDULE s
= FOUNDATION
SIZE ANGLE DISTANCE DETAIL =
ITEM DESCRIFTION (NCHES) | (DEGREES) | (NOTE 1) (DETAIL/SHEET SHOWN) NOTES = ':'A’:ling:ELL
A | ISSUE 24 270 2’-0 3/4" A1/D.08 NOTES 4, 5, 10 2" PVC CP/TRACER PIPE (TYP 3 PLACES) _. / -
B | FL 18 180 1'-6 3/4" C1/D.08 NOTES 4, 5, 10 o
C | LOW SUCTION 4 - 2’-0 3/4" A3/D.07, C1/D.10 NOTES 5, 13 /4
7/
D | WATER DRAW-OFF 2 - 1"-11 3/4" | A3/D.07, C1/D.10, A1/D.13 | NOTES 9, 13 7 /
. 7 3
E | PRODUCT RETURN 2 260 7" A1/D.13 /// //
/
F | SHELL MANHOLES (LOWER) 36 - 3-6" C4/D.10, A4/D.10 NOTES 2, 17 // e -
/ .
G | SHELL MANHOLE (UPPER) 36 167 9'-9” C4/D.10, A4/D.10 NOTES 6, 17 f //
//
H | ATG GAUGE WELL 10 231 41’6 A1/D.07 NOTE 16 / i
FOUNDATION EXTENSION i
| | ATG WATER PROBE WELL 8 235 £-0 1/2" C4/D.07 NOTE 8 /1 /" EML SUMP
. 4
y
J | MECHANICAL TAPE LEVEL GAUGE 11/2 137 _ ¢1/D.07 CONCRETE PIPE SUPPORT || Y
PIER FOR PIPE ANCHOR7 Il //
5,-4" o B I /_ _ _ e < N | E ]
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 217 7 C1/D.12 270 v ANK BOTON SUNP
HIGH & HIGH-HIGH LEVEL ALARM AND LCV 43'-8° A 4" FRP LEAK DETECTION 4
L | NozzLEs L 217 41'—4" €3/DA2 NOTE 7 TELL-TALE PIPE UNDER 7, TANK BOTTOM
LINER EXCEPT IN TANK I |
M | SAMPLE GAUGE WELL 10 239 41’-6" C3/D.07 NOTE 16 BOTTOM FML SUMP S 7
4 LAP BOTTOM PLATE
N | ROOF MANHOLE/LADDER HATCH 36 x 48 247 38'-6" A1/D.09 SEAMS TO SHED
WATER, OUTER _
O | CENTER ROOF VENT 24 - - C4/D.09
36
108 R —
P | CIRCULATION VENT/INSPECTION HATCHES 18 x 24 180 - C1/D.09 Brockenbrough
252 ot Bour g v, a1 20 | e, i 2225
324 sz | e
0
36 A/E INFO
54 ’ ”» i APPROVED -
Q | OVERFLOW/CIRCULATION VENTS 12 x 36 44’0 A4/D.07 NOTE 12
72 /e
108 N
324 :gTRM(;‘(Y)MMANDER NAVFAC
R | PAN INSTALLATION HATCH - 45 - - NOTE 3 _ p XXXXX
—_ Vs
' ~m — saniseacTory 0 oA DD/MM/YY
S SUMP 30 225 4-0 A3/DO7 6 T pEs MSO [orw MHK [cHk  WVB
<<PM/DM>> XXXX
11 088 ||~ FOUNDATION EXTENSION - o5
'_n” L CONCRETE P'PE SUPPORT CHIEF ENG/ARCH XXX
T | GROUNDING LUGS 3x3x3/8 | g 1'=0 A1/D.14 “I”" PIER FOR PIPE ANCHOR 0CTOBER 2011
288 180 5 = Z
s 2
U | FLOATING PAN LOW LEG LEVEL - - 3-11° - NOTE 11 @LEAK SIMULATION PROBE 52 -
135 Vo 2z £ | 2
V.| SCAFFOLD CABLE SUPPORTS - 315 60 - 40K BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN UE e | o
) ) Z<
" SCALE: 1/8"=1"-0" & 1 g | <
20 | & =
W | SHELL CIRCULATION VENTS - 216 52'-8" A4/D.07 £z | = %
288 3% ;slg &
NOTES: go Ry |z
@)

1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE CENTERLINE OF SHELL 10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER SHALL BE AS LOW AS ALLOWED BY AP| STD 650 USING LOW TYPE REINFORCING o | 58 |
NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" SHALL BE AS LOW AS ALLOWED BY API STD 650 USING REGULAR TYPE REINFORCING Z = | W
ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE PLATES. = | 85 | 2
OF THE SUMP. m| 85 | 2

” Z S| L

- —_ L I

o ALGN LOWER SHELL MANHOLES 180° APART AND PARALLEL WITH PREVAIING WINS. . I;h(éATl_!EgA Tlmg Ig%v LEG LEVEL SHALL PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE BOTTOM OF G QB 5
L S2 |

3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REQUIREMENTS. 12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE ISOLATION 0 §§ N
VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT PIPING E | ng | N

e ke NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. - REFER TO UFC 3-460-01 FOR DESIGN. FLOWRATES WHEN OR THE STARWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1'~0" HIGHER IN ELEVATION 5, 82 | 2
: AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE. SZE S35 | x

5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND OPERATIONAL REQUIREMENTS. 13 INSTALL LOW SUCTION AND WATER DRAW—OFF NOZZLES PARALLEL T0 THE ISSUE NOZILE g;g% & | =
. . > g > N

) E <= o m

6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. 14. ALL SHELL AND ROOF NOZZLES SHALL BE FLANGED UNLESS OTHERWISE INDICATED. §z§ 2 |3
g X

7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HICH LEVEL ALARM SENSORS, SHALL BE ACCESSIBLE FROM 15. INTERSTITAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN, SEE 5 % S
SPIRAL STAIRWAY INTERMEDIATE PLATFORM. B3/D.01. e

8. MOUNT THE 6” ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE INDICATED DETAILS. 16. MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETALLS.

9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE AVAILABLE AT THE TIME GRAPHIC SCALE(S)3
THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE MINIMUM . I,HNET“,:QX%%“T‘,C'ZFTQESTEE;SSQ‘ TS':,E\LfHﬁbLT %QN:%;EE RTE,'I&OBR?'NG PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED HORIZONTALLY °c 5 10 15 S L
CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE AMOUNT OF ’ ‘ 181" e —— —

WATER THAT IS RETAINED IN THE INTERNAL PIPING. 40.02

1

2

3 | 4

| 5
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y
|
|
| |
|
|
270° B | s L
L) S ;
|
C zlo A~ \'F__D____D____ ————Dn____D____D__2,7 i
__@_ u—/——D——D—————D—————D—————D—————D———r I/.
PLATFORM SUPPORT/” C1 \ < ® \ I
T ®
¢ TOP PLATFORM ‘
245>\
NOTE 3
G INTERMEDIATE

PLATFORM

CIRCUMFERENTIAL STAIR

O,

¢ BOTTOM PLATFORM

STAIRWAY SUPPORT [/ C3

PLAN

NOTES:

1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 50.02 FOR SIZE, ELEVATION AND ORIENTATION
OF NOZZLES AND APPURTENANCES.

2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY PLATFORM.
3. PROVIDE 6"x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT.
LAP BOTTOM PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP).

4
5. SEE LEVEL SET-POINT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS.
6. RAFTERS NOT SHOWN FOR CLARITY.

7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT A4/D.08.
8. PROVIDE ROOF WITH SLOPE BETWEEN 1 1/2:12 AND 2:12.

P e

C3 '\ TANK DATA PLATE

NOSE OF STAIRWAY BOTTOM
CONCRETE APPROACH STEP

50K BBL TANK

SCALE: 3/32"=1"-0"

A4\ ROOF PERIMETER GUARDRAIL

APPR

DATE

SYM DESCRIPTION

\TOP OF TANK BOTTOM

NOTE:
CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. [TEMS SHOWN ON
ELEVATION, ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1.

ELEVATION

” ? ” 0 5
33 e —

3 ®
/AR
NOTE 5 —=
LA / \\ T O) ® 100%
© 90'-0"
3
st
LOW LEVEL OF
nores -, © / FLOATIE PAY \SHELL
t':_\A j\ ?t® @2_____________l ______ I [ ]®[BOTTOM OF SHELL
. OO®H " ® 1 sorou © {J - 0%
g e e —— :

GRAPHIC SCALE(S):

SEAL

Brockenbrough

NNNNNNNNNNNNNNNNNNNNNN

A/E INFO

APPROVED

FOR COMMANDER NAVFAC

ACTMITY

XXXXX
SATISFACTORY T0~ DATE DD/MM/YY

pes MSO [orw MHK [cHk  WVB

<<PM/DM>> XXXX

BRANCH MANAGER XX

CHIEF ENG/ARCH XXX

DATE OCTOBER 2011

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC
DOD STANDARD DESIGN AW 78-24-27
ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS
50K BBL TANK

100 15
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SCALE: AS NOTED

EPROJECT NO.:

CONSTR. CONTR. NO.

NAVFAC DRAWING NO.
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50K BBL TANK NOZZLE/EQUIPMENT SCHEDULE T <
FOUNDATION .
SIZE ANGLE DISTANCE DETAIL | RINCWALL 5
ITEM DESCRIFTION (NCHES) | (DEGREES) | (NOTE 1) (DETAIL/SHEET SHOWN) NOTES == K SHELL
7
” 7 7
A | ISSUE 24 270 2’-0 3/4" A1/D.08 NOTES 4, 5, 10 2 PVC CR/TRACER PIPE (TYP 3 PLACES) L
/ 7
B |FLL 18 180 1'-6 3/4” C1/0.08 NOTES 4, 5, 10 _ -.//
L/
C | LOW SUCTION 4 - 2’-0 3/4" A3/D.07, C1/D.10 NOTES 5, 13 /
4
)/
D | WATER DRAW—OFF 2 - 1'-11 3/4" | A3/D.07, C1/D.10, A1/D.13 | NOTES 9, 13 /7 ,
/ //7 %
E | PRODUCT RETURN 2 259 7" A1/D.13 ! ) %7/ 8
/ 4 5
F | SHELL MANHOLES (LOWER) 36 - 3—6" C4/D.10, A4/D.10 NOTES 2, 17 4 //
Y4
G | SHELL MANHOLE (UPPER) 36 166 9'-9" C4/D.10, A4/D.10 NOTES 6, 17 ! L/
/ Va
H | ATG GAUGE WELL 10 241 '_0” A1/D.07 NOTE 16 /1 d
420 / FOUNDATION EXTENSION [ //
| | ATG WATER PROBE WELL 8 235 £-0 1/2" C4/D.07 NOTE 8 i )
CONCRETE PIPE SUPPORT | y
J | MECHANICAL TAPE LEVEL GAUGE 11/2 135 - C1/D.07 PIER FOR PPE ANCHOR — 7 ML SUMP
11 /
K | LOW & LOW—LOW LEVEL ALARM NOZZLES 1 226 5-3" C1/D.12 270 [+ At - - o By e -
- g : Iy TANK BOTTOM SUMP |
) 7 | .
_ ' g 4" FRP LEAK DETECTION % LAP BOTTOM PLATE :
_ | HIGH & HIGH-HIGH LEVEL ALARM AND LCV , 226 51'-5" ¢3/D.12 NOTE 7 3 TR A DETECTIO y //é/\// LiP BOTTON PU | |
NOZZLES 48'-10 Y | ..
LINER EXCEPT IN TANK /& . WATER, OUTER | ;
' o BOTTOM FML SUMP 7 ’ | / -
M | SAMPLE GAUGE WELL 10 249 42'-0 C3/D.07 NOTE 16 PLATES ON TOP |
|
N | ROOF MANHOLE/LADDER HATCH 36 x 48 256 39'-0" A1/D.09 \' e !l o
— //
O | CENTER ROOF VENT 24 - - C4/D.09 | // Y/
/ / = Austiny~ 4 4
0 | e g // Brockenbrough
72 ’ / e T
P | CIRCULATION VENT/INSPECTION HATCHES 18 x 24 144 - C1/D.09 . 7 y/ S e o
216 v ,
288 . /s’ /7
0 // // A/E INFO
36 , Y // / APPROVED
|
OVERFLOW,/CIRCULATION VENTS o4 "_g" A4/D.07 g 7,
Q / 12 x 36 72 52-0 / : NOTE 12 7 // FOR COMMANDER NAVFAC
108 ! // // ACTMTY
324 e o= XXXXX
! 7 —~
_ _ _ PR saniseacTory 0 oA DD/MM/YY
R | PAN INSTALLATION HATCH 45 NOTE 3 Y= e
————— _— <<PM/DM>> XXXX
s | suwp 30 225 40" A3/D.07 T TR
.| FOUNDATION EXTENSION 7 s XXX
T | GROUNDING LUGS 3x3x3/8 | 0 0| -0 A1/D.14 LEAK SIMULATION PROBE /Gl . CONCRETE PPE SUPPORT OS]
. I~ PIER FOR PIPE ANCHOR g
U | FLOATING PAN LOW LEG LEVEL - - 311" - NOTE 11 N2 180 “
V | SCAFFOLD CABLE SUPPORTS - 135 315 "0 - £
60 50K BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN
W | SHELL CIRCULATION VENTS - 180 252 53'-0" A4/D.07 NOTE 12 SCALE: 1/8'=1-0"

NOTES:

1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE CENTERLINE OF SHELL
NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE
OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE

CENTERLINE OF THE SUMP.

2. ALIGN LOWER SHELL MANHOLES 180" APART AND PARALLEL WITH PREVAILING WINDS.

3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REQUIREMENTS.

4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 FOR DESIGN FLOWRATES

WHEN SIZING TANK PIPING.

5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND OPERATIONAL

REQUIREMENTS.

6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION.

7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM SENSORS, SHALL BE ACCESSIBLE FROM

SPIRAL STAIRWAY INTERMEDIATE PLATFORM.

8. MOUNT THE 6" ATG WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8” FLANGED ROOF NOZZLE PER THE INDICATED DETAILS.

9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE AVAILABLE AT THE
TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE
MINIMUM CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE
AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL PIPING.

10.

11.

12.

13.
14.
15.

16.
17.

THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER SHALL BE AS LOW AS ALLOWED BY API STD 650 USING LOW TYPE
REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" SHALL BE AS LOW AS ALLOWED BY APl STD 650 USING REGULAR

TYPE REINFORCING PLATES.

FLOATING PAN LOW-LEG LEVEL SHALL PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE BOTTOM

OF THE FLOATING PAN.

PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE ISOLATION
VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT
PIPING OR THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1°-0" HIGHER IN

ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE.
INSTALL LOW SUCTION AND WATER DRAW—OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE.
ALL SHELL AND ROOF NOZZLES SHALL BE FLANGED UNLESS OTHERWISE INDICATED.

INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN,

SEE B3/D.01.

MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETAILS.

THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED

HORIZONTALLY ON THE VERTICAL CENTERLINE, SHALL NOT BE MORE THAN 6”.

GRAPHIC SCALE(S):
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— 90’

A4 \ ROOF PERIMETER GUARDRAIL

M
|
|
i
|
_
|
i —=-1
|
| HHLA A
i HLA \ 100%
|
|
\ |
)\ [ @ @ 113'-0"
\ TANK ROOF |
|
\\ i C3 '\ TANK DATA PLATE
\ ! \2.10/
\ 9
\\ / 8
T N\
. LOW LEVEL OF
PLATFORM SUPPORT  C! NNO’SE OF STAIRWAY BOTTOM © / FLOATING PAN \SHELL
211/ 141.5° N CONCRETE APPROACH STEP NOTE 5 7 ©
. LLA
¢ TOP PLATFORM 215 g r ?t @ L 7 ]
| LA H"® S I R T ® |
NOTE 3 @ j \ \D-11) T I —— =t 0%
e N T T T T T e e e —
' 151.6 T /
_/"/ 180 U TOP OF TANK BOTTOM sump/’@ TANK BOTTOM
¢ INTERMEDIATE PLATFORM /

200.4 CIRCUMFERENTIAL STAIR
STAIRWAY SUPPORT /* C3

211/ PLAN

NOTES:

1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 80.02 FOR SIZE, ELEVATION AND ORIENTATION
OF NOZZLES AND APPURTENANCES.

2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY PLATFORM.

PROVIDE 6"x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT.

> o

LAP BOTTOM PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP).

SEE LEVEL SET-POINT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS.
6. RAFTERS NOT SHOWN FOR CLARITY.

7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT A4/D.08.
8. PROVIDE ROOF WITH SLOPE BETWEEN 1 1/2:12 AND 2:12.

80K BBL TANK

SCALE: 3/32"=1'-0"

NOTE:

CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. [TEMS SHOWN ON
ELEVATION, ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1.

ELEVATION

BOTTOM OF SHELL

GRAPHIC SCALE(S):
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80K BBL TANK NOZZLE/EQUIPMENT SCHEDULE S
= T T FOUNDATION
SIZE ANGLE DISTANCE DETALL ‘ NN RINGWALL
TEM DESCRIPTION (INCHES) (DEGREES) | (NOTE 1) (DETAIL/SHEET SHOWN) NOTES AN
Ry
A | ISSUE 24 270 2'-0 3/4" A1/D.08 NOTES 4, 5, 10
/ / TANK SHELL
B | FIL 18 180 1'-6 3/4” C1/D.08 NOTES 4, 5, 10 ) \
7 N\
C | LOW SUCTION 4 - 2’-0 3/4° A3/D.07, C1/D.10 NOTES 5, 13 2" PVC CP/TRACER PIPE (TYP 3 PLACES) i
/ Y,
D | WATER DRAW-OFF 2 - 1"-11 3/4” | A3/D.07, C1/D.10, A1/D.13 | NOTES 9, 13 e // _
4 y 5
E | PRODUCT RETURN 2 261 7" A1/D.13 e y
4 Jo, Y 8
F | SHELL MANHOLES (LOWER) 36 - 3-6" C4/D.10, A4/D.10 NOTES 2, 17 7 "’\0, Y =
| y
FOUNDATION y
SHELL MANHOLE (UPPER '_g” C4/D.10, A4/D.10 NOTES 6, 17
G (UPPER) 36 152 9'-9 / / EXTENSION //
H | ATG GAUGE WELL 10 212 53'-6" A1/D.07 NOTE 16 CONCRETE PIPE 4 TANK BOTTOM
SUPPORT PIER FOR FML SUMP | K
| | ATG WATER PROBE WELL 8 235 -0 1/2" C4/D.07 NOTE 8 PIPE ANCHOR 2 2 LAP BOTTOM PLATE |
7 T T SEAMS TO SHED WATER,
J | MECHANICAL TAPE LEVEL GAUGE 11/2 98 - C1/D.07 TANK BOTTOM SUMP | | OUTER PLATES ON TOP i
. — AL - 90 N~ —=C
) ) ” / \.’ | |
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 200 pgl c1/0.12 A e Bpe o I CeNTER |
5-6 7,51 COLUMN !
LINER EXCEPT IN TANK /7 |
L | HIGH & HIGH-HIGH LEVEL ALARM & HLV NOZZLES 1 200 e C3/D.12 NOTE 7 BOTTOM FML SUMP I
- 74
/4
M | SAMPLE GAUGE WELL 10 218 53'-6" C3/D.07 NOTE 16
N | ROOF MANHOLE/LADDER HATCH 36 x 48 225 50'—6" A1/D.09
O | CENTER ROOF VENT 24 - - C4/D.09
15
17'-_,,% £-0" CONC SN Brockenbrough
CIRCULATION VENT/INSPECTION HATCHES - C1/D.09 - e AN NN 7 S T e o
P / 18 x 24 ;gg / WALKWAY g X e e
315 W \
15 . /6‘ '\ // A/E INFO
45 ,\Q '.\\(3 SN N\ s APPROVED
75 Vi COVRONS NN i s 7 N T TN /7
Q | OVERFLOW/CIRCULATION VENTS 12 x 36 105 51°-10 A4/D.07 NOTE 12 9?5“00 NN e s T N % 2
515 NN AN L =
345 T == XXXXX
R | PAN INSTALLATION HATCH - 45 - - NOTE 3 B O ER NI %05 9 . FOUNDATION EXTENSION soncon© w DD/MM/YY
DEs MSO [orw MHK [cHk  WVB
S| SuWp 0 225 4-0 A3/D.07 180" "\ CONCRETE PIPE SUPPORT PIER e
45 R FOR PIPE ANCHOR CHIEF ENG/ARCH XXX
135 B 4 TN DATE OCTOBER 2011
T | GROUNDING LUGS 3x3x3/8 295 1'-0" A1/D.14 e N C1 ) LEAK SIMULATION PROBE E
315 N § ”
U | FLOATING PAN LOW LEG LEVEL - - 3-11" - NOTE 11 0 ZE
80K BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN E”
V | SCAFFOLD CABLE SUPPORTS - 12 6'-0" - SCALE: 3/32"=1'-0" 5
W | SHELL CIRCULATION VENTS 12 x 36 o 52'~10" A4/D.07 NOTE 12 2
NOTES: 3
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE CENTERLINE OF SHELL NOZZLES. 10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER SHALL BE AS LOW AS ALLOWED BY APl STD 650 USING LOW TYPE REINFORCING 2
DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF ROOF NOZZLES. PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" SHALL BE AS LOW AS ALLOWED BY APl STD 650 USING REGULAR TYPE REINFORCING PLATES.

DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF THE SUMP.
11. FLOATING PAN LOW-LEG LEVEL SHALL PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE BOTTOM OF THE

DOD STANDARD DESIGN AW 78-24-27

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC
ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS

80K BBL TANK NOZZLE SCHEDULE & INTERSTITIAL PIPING PLAN

2. ALIGN LOWER SHELL MANHOLES 180" APART AND PARALLEL WITH PREVAILING WINDS. FLOATING PAN.
3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REQUIREMENTS. 12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE ISOLATION VALVES.
4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 FOR DESIGN FLOWRATES WHEN SIZING e ek SHEL L RO AT VR CNSTRUED. SLie TR(ES:&T0'\7EQ?LO?,)’E(';';%%VK%SU\';QMU\’T%_%YEﬁIgHR&D‘fﬁTEfmT?OﬁRATT e
TANK  PIPING. LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE. s
5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND OPERATIONAL REQUIREMENTS. 13 INSTALL LOW SUCTION AND WATER DRAW—OFF NOZZLES PARALLEL To THE ISSUE NOZZLE : 'g
6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. 14 ALL SHELL AND ROOF NOZZLES SHALL BE FLANGED UNLESS OTHERWISE INDICATED °SS§
' ' =<5
= =
7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM SENSORS, SHALL BE ACCESSIBLE FROM SPIRAL 15. INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON—ELEVATED TANK BOTTOM, FOUNDATION AND INTERSTITIAL PIPING PLAN, SEE E 3
STAIRWAY INTERMEDIATE PLATFORM. B83/0.01 S g
n n sour___AS NOTED
8. MOUNT THE 6" ATG WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE INDICATED DETAILS. 16, MOUNT THE 6" AT AND SAMPLE GAUGE WELLS THROUGH 10° FLANGED ROOF NOZZLES PER THE INDICATED DETALS. Era
9. THE 2" WATER DRAW—-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE AVAILABLE AT THE TIME THIS .
STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE MINIMUM CONDENSATE, T o e VERTeL Cenr i e RN RS PLAIE T3, THE BACKSIDE OF THE MANHOLE FLANGE, A5 MEASURED GRAPHIC SCALE( S).
PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE AMOUNT OF WATER THAT IS RETAINED ’ ‘ o 5 10 15 D o —
IN THE INTERNAL PIPING. 33 = e —— 80 .02
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1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 100.02 FOR SIZE, ELEVATION AND ORIENTATION

OF NOZZLES AND APPURTENANCES.

2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY PLATFORM.

3. PROVIDE 6°x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT.

5
ROOF PERIMETER GUARDRAIL/ A4
D D.11
© NOTE 8
R
NOTE 2 N) (M) (H
W NOTE 5
DO P DVan===i NA/FAC
O |_—NOTE 5
HHLA / \ ] - w— A
HLA \ :% HV 7 @ ® 100%
270 © 126'~0"
S
T
%Hi #:_ T ""T_" T T ©I
® NOTE 7
® Y ©
\ - TANK ROOF 8 Bickenbrough
LOW LEVEL OF \ T —
- FLOATING PAN
NOTE 5 0 © f SHELL
/\ LLA ' ® @ / 5 - ] ® 17 BOTTOM Zg;?m(;‘(Y)MMANDER NAVFAC
- LLLA e - 1 [ OF SHELL
PLATFORM /0_1\@ 3-6 :, | o _@_) ______ © S R R , 0% XXRXX
SUPPORT w 225 B / C3 TANK DATA ?J') x ______________ y ~~~~~~~~~~~~~~~~ T;N_; —B_OTTOM j SDA;ZFAC;;';Y(;O lDR[:ITEMHEDl/::r/YVIVB
¢ ToP \OTE 3 'Cf’o/\ 10" D.10 / PLATE TOP OF TANK BOTTOM suP—" (3 N
5»_0» /\ N - CHIEF ENG/ARCH
PLATFORM P f o 3 \ NOTE: DATE / OCTOI;(é(I;( 2011
i < ©) CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. [TEMS SHOWN ON M
¢ INTERMEDIATE el EiTllf = ® ELEVATION, ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1. 2 S
PLATFORM 2115Q ~® = = NOSE OF STAIRWAY BOTTOM 39
= 159.1° SE 3
LT CONCRETE APPROACH STEP 238
2'-10" (B P =
CIRCUMFERENTIAL STAIR % © 0.7 g
180° A 22 %
¢ BOTTOM PLATFORM E 3
PLAN ELEVATION 2| =
£0 v
STAIRWAY SUPPORT /” C3 50 | = >
211/ 2| 2z | ©
z | = "
100K BBL TANK | 8¢ | 8
\OTES SCALE: 3/32°=1—-0" 5 % S
& S -
o[ 2
E | &
-
= Q
Qe ]
L
—
<
<C
=z

4. AP ROOF PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP).

5. SEE LEVEL SET-POINT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS.

6. RAFTERS NOT SHOWN FOR CLARITY.

7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT A4/D.08.

8. PROVIDE ROOF WITH SLOPE BETWEEN 1 1/2:12 AND 2:12.

GRAPHIC SCALE(S):

100 15

ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS

0 5
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SCALE: AS NOTED
EPROJECT NO.:
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SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE
FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF THE SUMP.

2. ALGN LOWER SHELL MANHOLES 180" APART AND PARALLEL WITH PREVAILING WINDS.

3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER’S REQUIREMENTS.

11.
12.

4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 FOR DESIGN FLOWRATES WHEN SIZING TANK PIPING.

5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND OPERATIONAL REQUIREMENTS.

6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION.

7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH—HIGH LEVEL ALARM SENSORS, SHALL BE ACCESSIBLE FROM SPIRAL STAIRWAY

INTERMEDIATE PLATFORM.

8. MOUNT THE 6 ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE INDICATED DETAILS.

13.
14.

15.

16.
17.

9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE AVAILABLE AT THE TIME THIS STANDARD WAS

WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE MINIMUM CONDENSATE, PROVIDE INTERNAL WATER
DRAW—OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL PIPING.

ISSUE NOZZLE SIZES SMALLER THAN 12" SHALL BE AS LOW AS ALLOWED BY APl STD 650 USING REGULAR TYPE REINFORCING PLATES.

FLOATING PAN LOW-LEG LEVEL SHALL PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE BOTTOM OF THE FLOATING PAN.

PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE ISOLATION VALVES. WHERE THE
PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT PIPING OR THE STAIRWAY, PROVIDE A SHELL
CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1'-0" HIGHER IN ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS

ARE ADEQUATE.

INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE.

ALL SHELL AND ROOF NOZZLES SHALL BE FLANGED UNLESS OTHERWISE INDICATED.

INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON—ELEVATED TANK BOTTOM, FOUNDATION AND INTERSTITIAL PIPING PLAN SEE SEE B3/D.O1.

MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETAILS.
THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE,

AS MEASURED HORIZONTALLY ON THE VERTICAL CENTERLINE, SHALL NOT BE MORE THAN 6"
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— el WALL CONTROL JOINTS. MINIMUM SIZE OF o 17 Y % |
o . 77— SAND CUSHION ANCHOR BOLT SHALL BE 1" DIA AND FULLY oL | pRs
R DEVELOPED INTO FOUNDATION IN ACCORDANCE ! ald <9 -
- A 4 T3 9" THICK NON=SHRINK WITH THE PROVISIONS OF THE LATEST EDITION | N
| | : GROUT (MAX) OF ACl 318 "BUILDING CODE AND COMMENTARY"— ANCHORED TANK m v |
Al e ™ BOTTOM—TO—FOUNDATION ny s
R PR B TANK FOUNDATION GROUTING
| e FRONT VIEW SIDE VIEW
SELF-ANCHORED (UNANCHORED TAN
ANCHORED TANK BOTTOM-TO-FOUNDATION GROUTING /T T ANCHOR CHAIR /T 23\ TANK BOTTOM FOUNDATION SEAL
SCALE: 1 1/2"=1'-0" D.03 | D.04 W SCALE: 1 1/2"=1"-0" W SCALE: 1 1/2"=1'-0"
Brockenbrough
A/E INFO
APPROVED
FOR COMMANDER NAVFAC
ACTMITY
TANK SHELL XXRXK
sATISFACTORY 10— oATE DD /MM/YY
o SET HIGH POINT OF RINGWALL AT CENTER OF 5o WSO [orv WK [ow WVB
) RINGWALL.  SET SHELL DIRECTLY ON HIGH POINT  |<wwous XXX
OF RlNGWALL BRANCH MANAGER XX
CHEEF ENG/ARCH XXX
CHIME WIDTH PER API\ I
B
| TANK BOTTOM I g
| / o
SET TOP OF St 0oZf o
1 T CONCRETE TANK . e =32 el
TANK EXTERIOR TANK INTERIOR TANK EXTERIOR APRON 1'-0" BELOW s 2
TOP OF RINGWALL‘\ e a
TANK COLUMN IF CONCRETE G 50 | R& | 2
— SLOPE  DOWN 5% " 5 ) O
€ suup REQUIRED TANK APRON A 3 | SE | &
FOUNDATION RINGWALL FML | TANK BOTTOM FOUNDATION RINGWALL \ A ISR S| &= |2
I e ’ .' R =0 o~
CONCRETE DIKE CONTAINMENT FLOOR \ ‘ / - / o ' | = L 20 | 2 §
\\ | L S ar— - eI J 1 S : 714 < e ’ O] <=
PR | A N AR . [ — T PRI S B | e 4 A 12 A e o Z 2.__'._. |
:uﬁﬂﬁgﬁgﬁgﬁg N ) — | ) T a 1 R | A ﬂﬁ@uﬁﬁﬁﬁi—:ﬂﬁﬁﬁf mgmgmgmgmgmgm; . . a4 4 |- : E EE "
__-l_HEI_HEmEmE,m_ e 4 T ./ T i 1 = ) : a EEEEE %mﬁmﬁmﬁm%mﬁmﬁ le . _ @//— RE'NFORCE ._AS REQUIRED % g_' -
: | I 1 . - - YA S =z r <
B i 0 0 0 G2 S G I . SO S S AT DO M D . AR
e e T T 1'~6" MN o | £8
T T T T T . TN T =
NGTE: T AT T 3 T T T 2'-0" MAX & 38 |3
SLAB MAT FOUNDATION DESIGN IS SHOWN FOR VISUALIZATION CONCRETE COLUMN SUPPORT PIER . = 2§ %
PURPOSES ONLY. OTHER TANK FOUNDATION DESIGNS MAY BE (IF TANK COLUMN IS REQUIRED) s0,| 82
PROVIDED. TANK FOUNDATION DESIGN WILL BE DETERMINED BY ha- 3
THE GEOTECHNICAL DATA AT EACH SITE. F an g
o > §
TYPICAL SLAB MAT FOUNDATION RINGWALL :3y| 8
SCALE: NONE SCALE: 1 1/2"=1"-0" [ p.o2 \ D.04 z ;
SCALE: AS NOTED
GRAPHIC SCALE(S): NAVFAC DRAWING NO.
. , ) OD 1’ 2’
1 1/2 =1'-0" SHEET 27  O©OF 38
D.04




1 2 3 4 | 5

6'-0" +

APPR

DATE

||

DESCRIPTION

SYM

COMPRESSION RING
|
| =\
| - 4
—I_I /I::llllllllllll
. “m i .
RAFTER—COMPRESSION (B4 ) = T
| RAFTER_SHELL /74 RING CONNECTION R P——
TENSION RING AT CONNECTON o5\ T N T e L e
TOP OF TANK U ROOF PAE—. A==~ | 0 M|
| TANK SHELL R e
e S —m s N b= T
| e ¢ TANK ROOF
i
/ RIM_ANGLE — 1 e HSS OR W SHAPE

RAFTER (HS SHOWN)
\ |
@ TANK SHELL —\ /
\ //

N /
‘ AN R\ s
HSS OR W SHAPE
RAFTER (TYP)
1. SECTION

! SCALE: 3/4’=1"-0" | p.o5 \ D.05

MITER AND PROVIDE FULL
| PENETRATION WELDED MOMENT

CONNECTION AT COMPRESSION
| RING (TYP)
| T SHELL STIFFENER PLATE (AS

REQUIRED TO RESIST BUCKLING

OF SHELL PLATE DUE TO S—
| VERTICAL LOADS AND THERMAL Brockenbrough

MOVEMENT OF ROOF PMTE) 1011 Bouldev:p::gl:;:v:::t;Zz:r:i::;:)::Virgini323225
ROOF PLATE VENT HOLE T
ROOF SUPPORT PLAN - NO COLUMNS %
.”—’-"— HSS RAFTER OR A/E INFO
L L _S_CALE' 3—/ 16 =1 _0_ _ | _ WSHAPE ——~ | = =g —————————r APPROVED -
. J J
P I T FOR COMMANDER NAVFAC
! SEE NOTE | HSS OR W SHAPE RAFTER (TYP) e e |
COMPRESSION RING (TYP) —t=====" \ XXXXX
saTisFACTORY 0 DATE DD /MM/YY
COMPRESSION RING e
-l - - - -2 <<PM/DM>> XXXX

BRANCH MANAGER XX
COMPRESSION RING CHEF ENG/ARCH XXX
SECTION ﬁh / o OCTOBER 2011

NORFOLK, VIRGINIA

RAFTER-COMPRESSION RING CONNECTION ‘_:]l
SCALE: 1°=1"-0" w

NAVAL FACILITIES ENGINEERING COMMAND

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC

/ TANK SHELL

NOTES:

1. SLOPE OF ROOF SHALL BE CONSISTENT AND CONTINUOUS. TANK
ROOF SHALL BE DESIGNED SUCH THAT NO PART OF THE ROOF HAS
SLOPE LESS THAN 1 1/2 INCHES IN 12 INCHES AND NO MORE THAN
2 INCHES IN 12 INCHES. SLOPE OF FINISHED TANK ROOF PLATE
SHALL BE PUDDLE TESTED AS SPECIFIED. PUDDLES OF WATER
DEEPER THAN 3/16 INCH ANYWHERE ON THE TANK ROOF PLATES
SHALL NOT BE ACCEPTED.

DOD STANDARD DESIGN AW 78-24-27

ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS
5K THROUGH 50K BBL TANKS ROOF FRAMING PLAN

FILE NAME: G:\10 Jobs\10-042 Re-start Update AST Standard\CAD\M\D.05 5K THROUGH 50K BBL TANKS ROOF FRAMING PLAN.dwg LAYOUT NAME: D.05 5K THROUGH 50K BBL TANKS ROOF FRAMING PLAN PLOTTED: Thursday, October 06, 2011 — 2:38pm USER: Guest

z
2. NUMBER OF RAFTERS AT COMPRESSION RING CAN BE REDUCED BY f 2
INSTALLING HEADERS OR ADDITIONAL FRAMING BETWEEN RAFTERS. = %
o a
3. TANKS GREATER THAN 91 FEET IN DIAMETER AND, EQUAL OR LESS 5 2
THAN 126 FEET IN DIAMETER SHALL HAVE NO MORE THAN ONE -
STEEL PLATE TANK BOTTOM COLUMN LOCATED AT CENTER OF TANK. LESSER DIAMETER TANKS £ O
/ SHALL HAVE NO INTERIOR COLUMN SUPPORTS. GR APH|C SC ALE( S)' W3
\—/° SCALE: AS NOTED
- 3/1 6” 1, 0” 0’ 5' 10' 16’ EPROJECT NO.:
i B i el Ul = = e ™ s ™ s = CONSTR. CONTR. NO.
S L Il L e L M S S e
SECTION /AT -- Y=o s . . .
SCALE: 3/16"=1-0" 005 \DO5)/ e O e e |—— 273 065 -
1 | 2 3 4 5
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ADDITIONAL HEADER
OR FRAMING WHERE
REQUIRED TO PERMIT
PENETRATIONS OR
EQUIPMENT TO PASS
THROUGH ROOF
FRAMING

MNE— - ——— I
D.06 —

ROOF SUPPORT PLAN - SINGLE COLUMN TANKS

SCALE: 3/32"=1'-0"

A4\ RAFTER-SHELL
D.06 / CONNECTION

NOTE 1

o—

(g

C4 '\ RAFTER—-COLUMN
N / D.06 / CONNECTION
\

= HSS RAFTER (TYP)

N~

=

STEEL PIPE COLUMN
/_

=
|
.o AL
> b

STEEL PIPE COLUMN

BEARING PLATE

HSS OR W SHAPE
RAFTER (TYP)

TANK SHELL

SHELL STIFFENER PLATE (AS
REQUIRED TO RESIST BUCKLING
OF SHELL PLATE DUE TO
VERTICAL LOADS AND THERMAL

MOVEMENT OF ROOF PLATE)

NOTES:

SLOPE OF ROOF SHALL BE CONSISTENT AND CONTINUOUS. TANK
ROOF SHALL BE DESIGNED SUCH THAT NO PART OF THE ROOF HAS
SLOPE LESS THAN 1 1/2 INCHES IN 12 INCHES AND NO MORE THAN
2 INCHES IN 12 INCHES. SLOPE OF FINISHED TANK ROOF PLATE
SHALL BE PUDDLE TESTED AS SPECIFIED. PUDDLES OF WATER
DEEPER THAN 3/16 INCH ANYWHERE ON THE TANK ROOF PLATES
SHALL NOT BE ACCEPTED.

NUMBER OF RAFTERS AT BEARING PLATE CAN BE REDUCED BY
INSTALLING HEADERS OR ADDITIONAL FRAMING BETWEEN RAFTERS.

TANKS GREATER THAN 91 FEET IN DIAMETER AND, EQUAL OR LESS
THAN 126 FEET IN DIAMETER SHALL HAVE NO MORE THAN ONE

SEAL END OF HSS RAFTER
WITH FULLY WELDED END

PLATE (TYP)

HSS OR W SHAPE RAFTER

T T l% ROOF PLATE

(HSS SHOWN)
N —— _ STEEL BEARING PLATE
END PLATE H l J
VENT HOLE — JU L _ PROVIDE VENT HOLE NEAR
=TT | | zz TOP OF CENTER COLUMN
A |
©
| q |
e STEEL PIPE
PROVIDE SUITABLE BEARING LENGTH | | COLUMN
TO PERMIT MOVEMENT OF MEMBER L
UNDER THERMAL LOADS AND TO | |
RESIST MEMBER BUCKLING | | 3‘255.52‘&5 P'WAETLEDS TAg
BEARING PLATE AND

PROVIDE SLIP CONNECTION AT BEARING OF
RAFTER TO PERMIT EXPANSION DUE TO
THERMAL CHANGES, SHIM AS REQUIRED

€ TANK AND COLUMN STEEL PIPE COLUMN

RAFTER-COLUMN CONNECTION /CZA\
SCALE: 1"=1"-0" W

CONTINUOUS ANGLE TENSION
RING, MIN 10'-0" SECTIONS,
WELD SIMILAR TO SHELL PLATES

SEE NOTE
2 ROOF PLATE SITS DIRECTLY ON
RIM  ANGLE RAFTERS. ALL RAFTER BRACING
DO NOT STIFFEN SHALL BE LOCATED BELOW ROOF
SHELL WITHIN 6” __———="="1 PLATE AND TOP OF RAFTER
OF TOP OF ANGLE ==
N i 7 HSS OR W SHAPE RAFTER
(BRACE AS REQUIRED)

SEAL END OF HSS RAFTER
WITH WELDED END PLATE

PROVIDE SHEAR PLATE EACH SIDE OF

HSS RAFTER (WELDED CONNECTION) OR
PROVIDE BOLTED CONNECTION AS
DESIGNED BY TANK MANUFACTURER

\ RAFTER SEAT, SHIM TO PROVIDE FULL

BEARING BENEATH RAFTER (PROVIDE AS
\ REQUIRED)
TANK SHELL

FOR TANKS WITHOUT FLOATING PANS,
PROVIDE ROOF PLATE-TO-RIM ANGLE

WELD NO LARGER THAN 3/16"

TYP "

SHELL STIFFENER PLATE AS
REQUIRED TO RESIST BUCKLING OF
SHELL PLATE DUE TO VERTICAL
DEAD AND LIVE LOADS

:

APPR

DATE

DESCRIPTION

SYM

SEAL

Austin

Brockenbrough

NNNNNNNNNNNNNNNNNNNNNN

1011 Bouider Springs Drive, Suite 200 | Richmon d, Virginia 23226
804.592.3900 main | 804.592.3901 fax
www.brockenbrough.com

A/E INFO

APPROVED

FOR COMMANDER NAVFAC

ACTMITY

XXXXX
sansractory 0 owte — DD/MM/YY

pes MSO [orw WMG [cHk  WVB

<<PM/DM>> XXXX

BRANCH MANAGER XX

CHIEF ENG/ARCH XXX

DATE OCTOBER 2011

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

DOD STANDARD DESIGN AW 78-24-27

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC
ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS

80K AND 100K BBL TANKS ROOF FRAMING PLAN

DEPARTMENT OF THE NAVY

2
o
COLUMN LOCATED AT CENTER OF TANK. LESSER DIAMETER TANKS ) 2
STEEL PLATE TANK BOTTOM \0_4/ CENTER COLUMN BASE SHALL HAVE NO INTERIOR COLUMN SUPPORTS. RAFTER-SHELL CONNECTION =06 2
/ D.08 SCALE: 1"=1"-0" D.05 | D.06 \ D =
:m:m:;l If:m:W: SCALE. % AS NOTED
GRAPHIC SCALE(S): femee
0 5 10 15 32’ o
3/ 32"=1’—0” P NAVFAC DRAWING NO.
SECT'ON 1" 1' 0” 1@ 0' 1' 2' 29 38
”» ] ” - -— SHEET OF
SCALE: 3/32"=1"-0 D.06 \ D.06 D.06
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2

3

4

1 1/2" GALVANIZED PIPE

1 1/2" 90" SHEAVE ELBOW

CLASS "B" WITH ALUMINUM
HOUSING AND NODULAR IRON

PULLEY (TYP OF 2)

INSTALL ONE SUPPORT
1’0" FROM TOP OF TANK

1 1/2" GALVANIZED
PIPE NIPPLE, 6" LONG

1 1/2" COUPLING

/ TANK SHELL
— GAUGE TAPE

FLOATING PAN

FLOATING SEAL RETRIEVER

. ——MANUAL WINCH

10" ALUMINUM BLIND
FLANGE, BORE AND WELD TO

/ WEATHER COVER
|

8" ALUMINUM PIPE (TYP) I
\ |
REINFORCING PLATE ':F?:' TANK ROOF
|
v
=

FLOATING SEAL \

8" ALUMINUM STILLING WELL

2" OF BOTTOM OF GAUGING WELL TO WITHIN

ir : / 1 1/2" WIDE SLOTS, 9 1/2" LONG, SPACED
! i / EVERY 8", ALTERNATING SIDES, FROM WITHIN
l )

8" ALUMINUM BLIND FLANGE,
BORE AND WELD

TO 6" ALUMINUM PIPE

BLIND FLANGE
8" WNF FLANGE (TYP)

WATER PROBE
ADAPTER PLATE

/ TANK ROOF

REINFORCING PLATE\

A

)|

T

i PIPE

6" ALUMINUM STILLING WELL H FLOATING PAN
(ATG WATER PROBE) % ;

ot | |

A

YA

APPR

DATE

DESCRIPTION

SYM

FLOATING PANm . 1 1/2" WIDE SLOTS 9 1/2” LONG, SPACED EVERY 8",
T , . ALTERNATING SIDES, FROM WITHIN 2° OF BOTTOM OF
AN o 6' OF OVERFLOW PORTS. FOR TANKS 3/8" SS U-BOLT WITH NUT, ETHER | | / GAUGING WELL TO WITHIN 6” OF OVERFLOW PORTS
1.1/2" GALVANIZED PIPE HI L WITHOUT FLOATING PANS SLOTS SHOULD END fg%Eofogsz%NTﬁgffN(ﬁg) ANGLE, | 1 FOR TANKS WITHOUT FLOATING PANS SLOTS SHOULD END
S OPEN ,
END OF 8" STILLING WELL, L 2"x2"x1/4" GUIDE (TYP OF 4. EQ SPACED - - e | — - —_—— - -
| SUPPORT ON TANKS SET CENTERED BY GUIDES 0 21/ (  H ) ,° . RN
B §| AT 7-10" 0C (MAX) (2) 1/2” BOLTS PER GUIDE ﬁ \
C%/ 1/4” THICK SKETCH PLATE, (TYP 4 PLACES) AS & T '
3\%9. Ty GUIDE SUPPORT, WELD TO MOUNTING PLATE |
O 1% | ©
1 1/2" GALVANIZED UNION // I P TANK BOTTOM . - P | L, . ) L
\ A ; / ° I P o e~ ! I
1 1/2" GALVANIZED PIPE NIPPLE /‘ L ) 4 |
Q ”
0 26" DIA x 1/4" THICK 3/8" THICK DATUM PLATE WELDED -
@;' MECHANICAL TAPE. GAUGE 26 DA X /% TO GUIDES, TOP OF DATUM PLATE SHALL | /33 SUMP AND PIPING
> 0 BE LEVEL WITH THE BOTTOM OF THE SHELL \ \007 /
NOTE: DO NOT ATTACH GUIDE N 7
SUPPORTS TO STILLING WELL. Bitstkenbrough
y SAMPLE GAUGE WELL /TC23\ ATG WATER PROBE WELL
* 5.02, 10.02, 20.02, SCALE: 3/4"=1"-0" SCALE: 3/4"=1"-0" + \ D.07 —
MECHANICAL TAPE LEVEL GAUGE /T T\ 30,02 4002, 50.02. / -+ \D07) /
SCALE: NONE w 80.02, 100.02 * 5,02, 10.02, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02 * 5.02, 10.02, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02 e o
APPROVED
TERMINAL BOX 6" ALUMINUM STILLING WELL 36 3’;33_:3 N%;B% EAVE Iy TANK SHELL
ATG WATER PROBE / FOR COMMANDER NAVFAC
KSERVO LEVEL GAUGE (ATG) ( ) LOOSE WITH 1/4” SLACK o
, INCLUDE ELECTRICAL DRAWINGS 2"R o, XXXXX
FOR POWER AND CONTROL WIRING 1N 3-0 o s © e DD/MM/YY
‘~ -[D - — — — — ” ” ” 1 0
ADAPTER PLATE | ﬂ:\ CALIBRATION CHAMBER $ § i 1/4" R 6"x6 - pes MSO [orw MHK [ork WVB
» <<PM/DM>> XXXX
10" BLIND FLANGE, BORE AND  Low 6"+ (TYP)—\ g - XX
—— WELD TO 8" ALUMINUM PIPE - 10 GA (MIN) STEEL T XXX
REINFORCING PLATE — SUCTION PIPE 1" WATER STILLING WELL GUIDE N (vP) Y OCTOBER 2071
U Is TANK ROOF DRAW-OFF PIPE ; 2 2
, ]| === , T g
" l l T | PLAN A R NS : % l—f | RuE =
10" PIPE (TYP) 6" ALUMINUM STILLING WELL : y : : y : : y : o fm/e : % : "
/ \ / \ / \ . i Q
) 8" ALUMINUM STILLING WELL (ATG WATER PROGE) T R N AN I - o 2 | o
FLOATING PAN T . S8 e e 3 - | W
1 1/2" WIDE SLOTS 9 1/2” LONG, SPACED . P /2" STANLESS STEEL g 8 |z
H EVERY 8", ALTERNATING SIDES FROM WITHIN 2" 4" LOW SUCTION LINE \ WIRE BIRD SCREEN FLOATING PAN (POSITION 29 NE | 2
] OF BOTTOM OF GAUGING WELL TO WITHIN 6" OF HOOD SHOWN IS AT OVERFLOW) eS| XE | &
N OVERFLOW PORTS. FOR TANKS WITHOUT NTERIOR PiPE /M : L 335/16" STILLING i) 2| 1% |5
0 FLOATING PANS SLOTS SHOULD END WITHIN 6" ¥ "o SO | =g | &
. OF ROOF-TO—SHELL JOINT SUPPORT  \D.08 / : e o o (3) 12°%8" OPENNGS o | 58 | <
YP v (TYP) OVERFLOW (CIRCULATION VENT) 9 ol
OPEN WATER DRAW-OFF : = §§ z
END OF 8" STILLING WEL ﬁ L 2°x2"x1/4" GUIDE (TYP OF 4, EQ SPACED) i T ; P é § o 'T
CENTERED BY GUIDES E— . NI Zz
|| (2) 1/2» BOLTS PER GUIDE | [= | \(N S 1/4 I/ M m % g% %
LA W D L <
1/4” THICK SKETCH PLATE, (TYP 4 PLACES) AS | L — / TANK BOTTOM ® %é =
- \ GUIDE SUPPORT, WELD TO MOUNTING PLATE SUP RING 28° 10 A R . iz 0 SE | ©
s I -] | 'y [ | 1 —_ ]
TANK BOTTOM © ‘ r o « 44° 0D x M 7, 1/2" PLATE OVERFLOW/CIRCULATION VENT 5,| 82 | &
1S o O =z D (%] =~
T 7 TG P \ ] y AND SHELL CIRCULATION VENT AR 55l "3 | ¢
M W ) [<) o
2 = 2 P R\ 1 T 30" EXTRA STRONG SCALE: 3/4°=1"-0" o+ \ 007 s<E &
26" DIA x 1/4” THICK L3,/8” THICK DATUM PLATE WELDED 3/8 el “szm% WELD CAP i 3
MOUNTING PLATE TO GUIDES, TOP OF DATUM PLATE SHALL 3E = + 5,02, 10.02, 20.02, 30.02, : s
BE LEVEL WITH THE BOTTOM OF THE SHELL = X @ ATG WATER PROBE WELL 40.02, 50.02, 80.02, 100.02 s
NOTE: DO NOT ATTACH GUIDE NOTE; S AS NOTED
SUPPORTS TO STILLING WELL. ELEVATION FLOATING PAN NOT SHOWN FOR CLARITY.
ATG GAUGE WELL (AT GRAPHIC SCALE(S): |
SCALE: 3/4"=1"-0" w ; 0 ; y o3
3/4”=1’_0” SHEET 30 o©F 38
*
0.02, 10.02, 20.92, 30.02, 40.02, >0.02, §0.02, 100.02 * 5,02, 1002, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02, D.03, D.07 D.07
/I | 2 5 | 4_ 5 DRAWFORM REVISION: 10 MARCH 2009
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|

| 2

TANK SHELL —

REMOVABLE SAFETY RAIL EXTENSION.
PROVIDE TWO 2 1/2" SCHEDULE 40
PIPES x 2 1/2" LONG WELDED TO

APPR

1.
2.

LOCATE MITER JOINT SO AS TO PROVIDE SLOPE OF PIPE PARALLEL TO TANK BOTTOM.

FLOATING PAN SHALL CLEAR HIGHEST POINT OF FLANGE ON ANY NOZZLE AND OTHER

INTERNAL APPURTENANCES BY 6 INCHES AT LOW LEG LEVEL.

SECTION /A3
SCALE: 1"=1'-0"

INTERIOR PIPE SUPPORT /A4

SCALE: 1 1/2"=1"-0"
+ 5.01, 10.01, 20.01, 30.01, 40.01, 50.01, 80.01, 100.01, D.07, D.08

ROOF PERIMETER GUARDRAL FOR - ROOF MANHOLE/LADDER HATCH 2" RADIUS (TYP .
TABLE 2 ﬂ N STORING REMOVABLE EXTENSION —_| — (TYP) -
4
SIZE OF "y ", » ) = ®
Nozzte | A [ x M z = TANK ROOF S N 42"x42°x5/16"
18 | 27 | 18x34 — o /7 (L v®) BEARING PLATE
CLAMP SAFETY RALTO — || EIFL LI 2" RADIUS (TYP . n
16 | 24 | 16x30 %X rraiad - | 30%00%1/2" BASE
14 | 21 | 14x25 '_0" - PLATE
T8 1522 ALUMINUM SAFETY RAIL =
SYSTEM CLAMPED TO RUNGS — 6"
10 | 15 | 10x18 oD
8 |12 | 84 4" SCH 40 ALUMINUM 1/4" GAP|
6 | 9 | 6x10 PIPE W/CAP ON TOP (TYP) —_| ) |
o - oJ t; ;ﬂ a
4 | 6 | 48 BLAN o N - (o
AN al ¥/\ 3/4" ALUMINUM \ J G
TANK SHELL " PIPE RUNGS PLAN
FUEL —= PLAN
SEE NOTE FLOATING PAN DISCHARGE
o CENTER COLUMN
@10/ A4\ INTERIOR PIPE SUPPORT " PROVIDE 2" HALF ROUND s
\D.08 / (TYP OF 2) & DRAIN-HOLE AT BOTTOM OF 1/4
WNF (TYP) NE FLOATING PAN CENTER COLUMN BASE ON
g ; | | . THE LOW SIDE m DO NOT WELD BASE PLATE
FUEL SAMPLE/” A4 : [ = L 3°%3"x3/8"3" I | TO BEARING PLATE
|
CONNECTOR \D.13 ) _ & CLAMP SAFETY RAIL TO THIS RUNG LONG (4 REQD) | i SEAL WELD
=11 ] PROVIDE 2" HALF-ROUND DRAIN—HOLE | i S7g 17 < BEARNG PLATE
SHELL AT BOTTOM OF EACH LADDER RAIL ON P | | / TO TANK BOTTOM
TANK BOTTOM 5/16]"
PENETRATION {D.10./ | LOW SIDE s ¥ /0 B
r A [, e
, © L 2"%2"5/16"x2" GUIDE = \ T
HOTE: ELEVATION ] AT EACH CORNER (TYP) T TANK BOTTOM
1. FLOATING PAN SHALL CLEAR HIGHEST POINT OF FLANGE ON ANY NOZZLE AND OTHER INTERNAL APPURTENANCES BY 6 . e N £LEVATION son
INCHES AT LOW LEG LEVEL. A 12" NOZZLE IS SHOWN. FOR OTHER SIZES, SEE TABLE 2. o r—
ol F= '
2. DIFFUSER MAY BE PROVIDED OPPOSITE-HAND FROM THAT SHOWN. HOWEVER, THE GENERAL ARRANGEMENT SHALL BE TE "L y -
SUCH THAT THE FLOW INTO THE TANK DOES NOT ENCOUNTER OTHER APPURTENAANCES FOR AT LEAST 180 DEGREES. S o > Brockenbrough
TANK BOTTOM 1’_10 1 2” woicening - cons onne _ .
FILLNOZZLE  /CTY / CENTER COLUMN BASE
SCALE: NONE ACCESS LADDER SCALE: 3/4"=1"-0" x \ D.08
¥ 502, 10.02, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02 SCALE: 1/2°=1"-0" | D.o9 \ D-08 * D.01, D.06 e
APPROVED
FOR COMMANDER NAVFAC
PIPE, SEE VARIES o
INTERIOR PIPE /A4 ) ggﬁ%{?ggggﬁ PROVIDE TEFLON PAD XXXXX
SUPPORT (TYP) D.08 21 /4" 360" AROUND PIPE SATSFACTORY T owE DD/MM/YY
AND SERVICE ——— 4 e
3/8" SS U-BOLT, <<PW/DI>> XXXX
_— FLOATING PAN yor | DOUBLE NUT AND 3/16" S U-BOLT, DOUBLE NUT  [emermess 7 XX
wr/ A o | |~ SHORT RADIUS ELBOW LEAVE LOOSE ON PIPE AND LEAVE LOOSE ON PIPE e GToBER 011
\0.10/ - | (NOT REQU'RE)D ON WATER DRAW-OFF PIPE BE
| " "1/4" FILL DIFFUSER : 3
- 16"x38 1/2"x1/4" PLATE | vt Iy $,¢
SEE NOTE 2 /PIPE | 2 TIMES PIPE DIAMETER ; =] : /L 3"x3°x1/4 2 = 5
- ” . ” w = T s Q %
| | ANTI-VORTEX PLATE = - | :
| \ ‘ — | I yicss I VIR | I ry - o Ll
| ! R ,,| LONG, VERTICALL | 4 | (2) 1/2" BOLTS, STANLESS 2= € | o
| MITER Y | ' 1 @ (TYP) . WASHEy . STEEL WITH NUTS & WASHER & S | <
S Ll R | r ™ 3 e | 50 | 88 | &
B = @ @ |\ /4 THOK BASE (T i < HEEE:
- . 2" RADIUS (TYP X i i Z =
SHELL 7o\ NOTE 1 \ © N (TYP) %, 17417 P WDE x VARES ~_ | | | 23 g'gg gL(
PENETRATION \ D.10 1/2 OF THE TANK RADIUS | TANK BOTTOM - / \ J L : I 20 e Z .
| 10"32 1/2°x1/4" L 2°%2°x5/16%2" .t Jn t T 2| =20 | S
ALUMINUM PLATE (TYP 4 PLACES) L 3"x3"x1/4” (TYP T % o W
» NOTE: L N _, =z
4" SCH 40 ALUMINUM  PIPE PROVIDE INTERNAL PIPE SUPPORTS EVERY 6'—0" FOR PIPES 4" AND SMALLER. z | 3B |
NOTES: PROVIDE INTERNAL PIPE SUPPORTS EVERY 8'-0" FOR LARGER SIZE PIPES. 2| 85 |
8| 38 | E
= 2 = O
I o
el BRZ | =
- e | o
< = =
i 3
Z <

ISSUE NOZZLE

SCALE: 1/2°=1"-0" + \ D.08

¥ 5.02, 10.02, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02

GRAPHIC SCALE(S):

1 2 3 4 S 6’
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LANT CAPITAL IMPROVEMENTS

0
1/2°=1'-0"

R 0 1 2 3

A O e ————

1’ 0’ 1’ 2

1 e —

0 1’ 2

11/2=1-0" i ——
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WELD WATER CURB TO :
ROOF PERWETER (M PROVIDE 3/16” GALV CHAN BETWEEN POSTS TANK ROOF (4 SIDES) ~'3/16]
GUARDRAIL (BEYOND) \ D11/ AT VENT AS A REMOVEABLE, INTERMEDIATE
ONE END HOOKED T0 THE OTHER POST GUARDRAL POST ey 2 /T8 1" TYP (4) PLACES
WATER CURB EQ SPA DISHED HEAD, 14 GA SS,
LINK LOCK, SS, (2) REQUIRED WIRE BIRD SCREEN NOT 6'-0" RADIUS
. SHOWN FOR CLARITY
HANDLE, 10°x1'x18 GA SS, KEEPER PLATE, SS, (2) REQUIRED SEA(?EA'?D CLAMP (2)
WELDED IN PLACE B
AIRSCOOP FRAME, L 1 1/2"x1 1/2°x3/16" [ ] 1/2 SS WIRE
SS WATER CURB 2x1/4" S5 FLAT ; ) ] #/ 3:5& SSR(EIEENI::IGGO
SIDE COVER FOR PIANO  HINGE, . L . |Z BAR (TYP 3 i
|  ARSCOOP, 18 GA SS e 1"1” (2" OPEN WIDTH) x 24"x16 GA SS . S . =& PLACES) — s | 3-0"0Dx 14 6ASS R :
W / ==~ REINFORCING PLATE E- + X . : 20" x 1/4" CS PLATE
TOP COVER FOR s = ™ ‘ =1 TR L 3/8" ¢S PLATE FLANGE
AR SCOOP, 18 GA SS / <P PERIMETER ROOF [ A4 T e ! 1 o T s
/ CURRDRAL  \D.1T) 1/2" BOLT S o || o EQUALLY SPACED
/ / - 2%;/;”PFLI£E SBAR =T . | ‘LHJ/—z’-o" NOZZLE
| K ROOF ( ) | | TANK ROOF
C?RROSION-RESISTANT SCREEN, TANK ROOFW — ! REINFORCING PLATE
3/4" FLATTENED EXPANDED - —
TANK SHELL
METAL (ASTM F1267) & | 1'=6" HOLE 1 REINFORCING PLATE
"IN ROOF 6 1;‘6R::FLE
TANK SHELL | =
NOTE: AR SCOOP NOT SHOWN FOR CLARITY. CENTER,RC,)QF VENT ﬂl -
SCALE: 1 1/2°=1"-0 w
ELEVATION PLAN * 5.02, 10.02, 20.02, 30.02, 40.02,
50.02, 80.02, 100.02 I
Brockenbrough
CIRCULATION VENT/INSPECTION HATCH  /C T\
SCALE: 1 ”=1 ’—0” W www.brockenbrough.com
* 502, 10,02, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02 -
APPROVED
3-0"
SAFETY RAIL 31 /1 6” Zz:vfr(Y)MMANDER NAVFAC
- " REINFORCING PLATE
L 2"x2"x1/4"— 1'-6 | 3 1/16" XXXXX
» » n R A we  DD/MM/YY
(szsRégD)lt 11 1/4 | 1" 1/41’ |_>_|<_(T2YP) ZAZZF CTMOg(;OlDRDWTEMHK |CHK WVB
_ NUT (TYP) <<PM/DM>> XXXX
- N =
i ] '_pn gr o BRANCH MANAGER XX
n 2 \';\ | B~ , | / L——1/2" U-BOLT FOR 5" PIPE (OVERSIZED). 3OVSE.;‘4PL§TEGA 7 CHEF /Ao XXX
= F:\‘iﬁf_&_"___@‘/:f =1 TIGHTEN NUTS TO ANGLE. DO NOT TIGHTEN DATE OCTOBER 2011
I J F A\ T U-BOLTS TO LADDER RAILS, TYP 1/41 1 1/4" x 1/4” FLAT BAR (2) s 2
| 4 X | , , . " REQD (KEEPER BAR) : €
. | | 1/2"x3 1/2" LONG EYEBOLT g 11/2 202 %
) I H/\—\ . 3" / (SHOWN IN UNLATCHED POSITION) BONDING - = 2 1/2°x1/2" FLAT BAR oZEl o | O
" N i 1| (TYP) 4 / 527 8 | 2
o VA B | | e g AL S Bl s | =&
o = | N . -3/4" 1/41 g S 0:
x s N 5N =} 0 vd - i x
0 > | A \ T /s N [ A | e | 5'-0" x 6'-0" REINFORCING PLATE &89 'e}z‘c v
- 8 ~— T — 3 <
NS | ” i ll | 5/8” WING NUT W/WASHER ) 4 2 '~ TANK ROOF = §.§ ;
! N IS N vt rn o 235 | Re
- 0 | 1/2" BOLT L 2"x2x1/4 50 | w2 | &
Ll B I O | » - — _ _ O] <+ N
. | 1/4” THICK z | =
A N [ Jri KEEPER BAR PLATE | 8¢ §
W o L &

f R B 9 \¥5/8”¢ BAR, BENT FOR ACCESS LADDER/ €3\ P Qg o
2°x3/8" FLAT BAR e - HAND GRIP (TYP OF 2) \0.08 / S g"’ &
(2 REQD) ——— 1 1/4 WIDE x 2'-2" LONG, TINNED COPPER O / = O - -F: |

i BRAID. BRAZE TO MANHOLE COVER AND LUG SAFETY RAIL Ll 55 "
3/4” BOLT —— A4 \ROOF PERIMETER GUARDRAIL E | wy | O
"_om W % 5 § = E
PERIMETER OF 50 s 3 | ©
ROOF PLATE L 2 | =
SECTION A-A s 3 S | 2
22| 2 | &

<

\— RIM ANGLE

ROOF MANHOLE/LADDER HATCH

SCALE: 1"=1"-0"

* D.09

* 5.02, 10,02, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02
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0 1 2
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- | R
| |
h L | | TANK SHELL
| B |
N G\ g > J\/ —F===c====10 \RENFORCING PLATE
SECTION
TANK SHELL WNF (TYP) 55 TANK
DATA/NAMEPLATE 3/4” EYE BOLT W/NUT &

e MITER PIPE AT FLANGE JOINT TO ALLOW SS TANK 2" WASHER (GALVANIZED) Z
PROVIDE WATER DRAW—OFF SLOPE OF INTERNAL PIPING TO DATA/NAMEPLATE 1/4" PLATE 2" XXS PIPE DAVIT 5
NOZZLES SMALLER THAN 2" ‘ PARALLEL SLOPE OF TANK BOTTOM /16" PLATE /

NOMINAL WITH 2" PLATE R 1/2'%2°18
FLANGE 2

' m \ 2 1/2" STD WT PIPE (TYP)
) ) - 1/4" CS PLATE— ) N — y, g /
0 - B TANK SHELL E TP
s MACHINE FINISH
1 | L
| N7 T
| N %o
PROVIDE REINFORCING | SECTION FRONT VIEW yr — — - \
PLATE ON ALL NOZZLES w ] 0
” LZZ‘ H -
LARGER THAN 2" NOMINAL y — GREASE FITTING

SHELL PENETRATION /T

SCALE: 3/4°=1"-0"

|\

¥ 5.02, 10.02, 20.02, 30.02,
40.02, 50.02, 80.02, 100.02, D.08

TANK DATA/NAMEPLATE SHALL INDICATE THE DIAMETER OF THE TANK, JOINT EFFICIENCY, NOMINAL
THICKNESS, AND MATERIAL FOR EACH SHELL COURSE IN ADDITION TO INFORMATION REQUIRED BY AP

STANDARD 650. LOCATE NEAR MANHOLE ON MOST USED APPROACH SIDE AND AT EYE LEVEL.

TANK DATA PLATE

SCALE: NONE *

D.10

* 5.01, 10.01, 20.01, 30.01,
40.01, 50.01, 80.01, 100.01

(TYP)

~._UP STAIRS

ELEVATION

SHELL MANHOLE DAVIT

SCALE: 3/4"=1"-0"

* 5.02, 10.02, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02

MANHOLE PLATE IS SHOWN CUT FOR

CLARITY. MANHOLE PLATE SHALL NOT

BE WELDED TO THE DAVIT HINGE
DOWN STAIRS

N

D.10

SEAL

Austin

Brockenbrough

NNNNNNNNNNNNNNNNNNNNNN

1011 Boulder Springs Drive, Suite 200 | Richmon d, Virginia 23225
804.592.3900 main | 804.592.3901 fax
www.brockenbrough.com

A/E INFO

20" (MAX)

1/2° MINIMUM SS NUT, TYP BN

PIPE TUBING OR CONDUIT,
SEE PLANS

. MOUNTING CHANNEL (SS)
(“T‘;'g 1/2" MINIMUM SS
| COUPLING NUT (TYP)

1/4" MOUNTING PLATE

. 2~ 1/2" MINIMUM SS E
STAND—OFF 4 - -

7 TYP

A

2" | SPACE AT 8" 0OC |27

TANK SHELL OR ROOF

NOTES:

——

1. COUPLING NUT

MAX, (QTY AS REQD)

PLAN — TANK SHELL

LEVATION — TANK ROOF

SHALL BE COATED WITH TANK. INSTALL MOUNTING CHANNEL
ASSEMBLY AFTER TANK IS COATED; DO NOT COAT MOUNTING CHANNEL.

2. USE SIMILAR DETAIL FOR SUPPORTS MOUNTED ALONG THE TANK'S CONCRETE
RINGWALL FOUNDATION, EXCEPT THE STAND-OFF IS NOT REQUIRED. BOLT
SUPPORTS ON THE SIDE OF THE CONCRETE RINGWALL NOT THE TOP.

TYPICAL SUPPORT ON TANKS /AT

SCALE: NONE

012 \>10)

1" THERMAL RELIEF VALVE

1" BLIND FLANGE

1" BALL VALVE
W/LOCKABLE HANDLE
(TYP OF 2)

1" WELDING BRANCH

CONNECTION (TYP) \Lﬁ | s

RELIEF DIRECTION SHALL
BE TO THE TANK SIDE

1" PIPE (TYP)
1" TEE
1” WNF (TYP)

WSS

FUEL LINE

NOTE:

/

SHELL NOZZLE

M

SEE PLANS FOR

— LOCATION (TYP)

MOUNT THERMAL RELIEF VALVES IN VERTICAL.

THERMAL RELIEF VALVE (TRV) /A3

SCALE: NONE

|\

* D.02, D.08, D.12

ne L 2-12
SHELL MANHOLE
COVER —__ N
I
—
+H
| - H3
l 1

36" MANHOLE }

DAVIT

GRIND OFF INTERIOR CORNERS TO %’
RADIUS ALL AROUND

34’9, 3/16" THICK PLATE DISC,
ROLL TO MATCH SHELL CURVATURE

12°x4" OPENING, TOP
AND BOTTOM

24”9 CYLINDER,
3/16" THICK

NOTE:
PROVIDE FILLER DRUM ON SHELL MANHOLES

OF TANKS WITH FLOATING PANS.

FILLER DRUM

SCALE: 3/4"=1"-0"

(A

|\

¥ 5.02, 10.02, 20.02, 30.02, 40.02,
50.02, 80.02, 100.02

1 0
MO = = e e

APPROVED

FOR COMMANDER NAVFAC

ACTMITY

XXXXX
saTSFACTORY 10— DATE DD /MM/YY

pes MSO [orw MHK [cHk  WVB

<<PM/DM>> XXXX

BRANCH MANAGER XX

CHIEF ENG/ARCH XXX

DATE OCTOBER 2011

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC

DOD STANDARD DESIGN AW 78-24-27

ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS
TYPICAL DETAILS — SHELL NOZZLES & APPURTENANCES

DEPARTMENT OF THE NAVY

LANT CAPITAL IMPROVEMENTS

SCALE: AS NOTED
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GUARDRAIL 1 1/2” SCH 40 PIPE
_\ 10"
(7 NP 4"
4\/__
TANK SHELL\ ™ ')
v ]
B TYP
(2) 5/8" BOLTS —_| |5 7 \(STTYEPE)L ANGLE ~ \ —("P) :
TYP \ e an s
TANK ROOF\ / 4 TG \% \ S py I N il ﬁ \ 5
- % AN
2 ' A \ \( N
/‘L / L STEEL PLATE _ N PA =t
MOUNTING PLATE —| 7 S~ . o ] (vp)
/ STEEL  \, 7" Q\\Q
STEEL CHANNEL / ANGLE - N~ 5/8" DIA LOCATE SUPPORTS NO
— BOLT WITH MORE THAN 8'-0" APART
TANK SHELL— | /, NUT (TYP) ZTANK SHELLZ
STEEL ANGLE g 6"x6"x1/4" PLATE (TYP)
5/8" BOLTS (TYP)— \% i
lo I 7 <(1YP) L <(P)
3/8" PLATE (TYP) —/ NOTE: son

PLATFORM SUPPORT

SCALE: 3/4"=1"-0" * \ DN

* 5.01, 10.01, 20.01, 30.01,
40.01, 50.01, 80.01, 100.01

PROVIDE STAIRWAY SUPPORTS AS REQUIRED.
SUPPORT STAIRWAY ENTIRELY ON SHELL.

STAIRWAY SUPPORT /T3

SCALE: 3/4"=1"-0"

* 5.01, 10.01, 20.01, 30.01,
40.01, 50.01, 80.01, 100.01

SECTION TR
SCALE: 3/4"=1'-0" m

Brockenbrough

NNNNNNNNNNNNNNNNNNNNNN

ings Drive, Suite 200 | Richmond, Virginia 23225
04.592.3900 main | 804.592.3901 fax
www.brockenbrough.com

A/E INFO

1.1/2" SCH 40 PIPE (TYP)

HANDRAIL
GUARDRAIL

COPPER GROUNDING
BAR, 1/81 1/4"x12”
BRAZED TO GUARDRAIL
ALL AROUND. CLEAN <~
TO BARE COPPER

AFTER GALVANIZING

| &
TANK MOUNTED
CIRCUMFERENTIAL
STAIRWAY ——— ) EXOTHERMIC WELD & |&'
= v < |E
(2) 5/8" DIA BOLTS: | CRounone e~ |l ¥
GROUNDING UG |%|S .7
TOP OF TANK z
(]
o

\ L) » QCL
3"x3"x1/4

GROUNDING LUG

FOUNDATION \

TANK FOUNDATION 81/2

APRON \8\ < o (P)
\ i s

—=T

o ' | : | [§

T G A T T T T '
AL #4 BARE COOPER WIRE TO
TANK GROUNDING SYSTEM

CONCRETE APPROACH STAIRS

SIDE ELEVATION

2'-10"

_>|.

GROUND WIRE

1 1/2" SCH 40
PIPE HANDRAIL

|

A

Al

.—INSIDE PLATE

3" STRINGER
/

A—

N
.
N

GUARDRAIL ‘/4

TANK MOUNTED
CIRCUMFERENTIAL

STAIRWAY
TANK FOUNDATION

APRON ‘\
|

NOTE:

T
CONCRETE APPROACH STAIRS J

s TANK FOUNDATION

SUPPORT STAIRWAY ENTIRELY ON SHELL. (SUPPORTS NOT SHOWN ON DETAIL)

END ELEVATION

SECTION - CIRCUMFERENTIAL STAIR /AT

SCALE: 3/4"=1"-0"

* 5.01, 10.01, 20.01, 30.01, 40.01, 50.01, 80.01, 100.01

SUPPORT HANDRAIL AT EVERY
POST (MAXIMUM OF 8'-0" APART)

/ TANK SHELL

————1/4" STEEL PLATE
STRINGER (TYP)

POST

REPLACEABLE GALVANIZED BOLT—
/ ON STEP TREAD METAL BAR GRATING
WITH NON-SLIP NOSING (TYP)

¢

O

GUARDRAIL
\% HANDRAIL

—

SECTION A—-A

1.1/2" PIPE (TYP) \@

LEAVE OUT INTERMEDIATE
RAIL AT ROOF CIRCULATION

VENT INSPECTION HATCH .
4"x5/16" FLAT \ .y
BAR TOE BOARD ¢ =

6"x6"x5/16" PLATE ‘ T
TANK ROOFT E /E i

~

\ TANK SHELL

%

ROOF PERIMETER GUARDRAIL /AZ\
SCALE: 1"=1"-0" x w

* 5.01, 10.01, 20.01, 30.01, 40.01,
50.01, 80.01, 100.01, D.09

GRAPHIC SCALE(S):

1 0 1 2
1= 0 o e —
) 2' 3’ 4’
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FOR COMMANDER NAVFAC

ACTVITY

XXXXX
sATIsFACTORY 10— oATE DD /MM/YY
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CHIEF ENG/ARCH XXX

DATE OCTOBER 2011

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

DOD STANDARD DESIGN AW 78-24-27

NAVAL FACILITIES ENGINEERING COMMAND ~ ATLANTIC
ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS
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TYPICAL DETAILS — STAIRWAY AND GUARDRAIL DETAILS
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1 % 5 | 4 9
SENSOR HOLDER/JUNCTION .
BOX W/2" NPT MOUNTING THREAD 3
'_0" SENSOR HOLDER/JUNCTION BOX ”_o” g
| TEST VENT W/2" NPT MOUNTING THREAD — "
» — | =
1" BALL VALVE (TYP) T 1” FLANGED CONNECTION
- LOW & LOW—LOW LEVEL ? TO STORAGE TANK (TYP)
ALARM NOZZLE (TYP : 4” LEVEL |
SENSOR CHAMBER\ ik X . (YF) ff SENSOR CHAMBER )
it E _ 1" 90° ELBOW (TYP) = 1" TEE (TYP)
w ] ~ / NEi HLV FLOAT CHAMBER
LLS © i | T
= Al HLV FLOAT PILOT
sensor | SET PONT i " ZINK SHELL > al ) HHLS SET PONT %o | e e Z
- =~ 2
] s : SUPPORT (P OF 2) | = = 0 g | Mo 3{ HLS SET POINT et | flee— (o oun Lo
SET POINT 1" FLANGED CONNECTION S = HAE [ TANK SHELL — _ —=3 ) 1 \\D.12 JSHUT-OFF VALVE (HLV) 2| 8
o, | | I NZ? TO STORAGE TANK (TYP) == o —~ | : : " :
| T8 . 1" THREADED ' | E
TOP OF RINGWALL TANK FLOOR ==, ! |
\ TO SHELL JOINT - TUBING :::_:
— Z 1/2" MINIMUM o=
| TR0 2 SUPPORT (TYP OF 5) (1/ ) | : :
SEE NOTE 3——— <~ - L T / FINISH GRADE. .. . 5> ~ - 1R JS%THSEQ\?EERR TTA(‘)N/IEROM / ,{*:_—_;S—__—_—_/
- | < - g .l A. q-.A'A'.. NEEEEEEEEEEEEEEEEEEEEEEEEN] lli HIEEEEEEEEEEEEEEEEEEEEEEEEEEEEN
y A 4 , - 7 < 5 TOP OF INTERMEDIATE OPENING IN INTERMEDIATE | :
\ PLATFORM PLATFORM FOR PIPING |
NOTES: ELEVATION TANK FOUNDATION APRON AND CONDUITS ———
1. MAY BE INCREASED FOR LARGER SPACING BETWEEN LLS AND LLLS SET POINTS. /M \TYPICAL SUPPORT ON TANKS
2. EQUIPMENT, PIPE, FITTINGS, CHAMBER AND VALVES SHALL BE STAINLESS STEEL. 'SAVTE%/ vy _
3. FOR TANKS WITH FLOATING PAN, LOW AND LOW—-LOW ALARM SHELL NOZZLES WILL BE HIGHER. ENSURE TEST DRAIN IS
NEVER LOWER THAN AS INDICATED AND TEST VENT IS NEVER HIGHER THAN AS INDICATED. NOTES: ELEVATION
LOW AND LOW-LOW LEVEL SWITCHES ﬂl 1. EQUIPMENT PIPE, FITTINGS, CHAMBERS AND VALVES SHALL BE STAINLESS STEEL. Brockenbrough
SCALE: 17=1"-0" D12
BRI\ 2. NOT TO EXCEED DISTANCE SHOWN PLUS ONE STAR RISER.
* 502, 10.02, 20.02, 30.02, 40.02, 50.02, 80.02, 100.02
e 3. SEE LEVEL SET POINT TABLE BELOW.
-— A/E INFO
(MAX) HIGH AND HIGH-HIGH LEVEL SWITCHES AND o
HIGH LIQUID LEVEL SHUT-OFF VALVE (HLV (T
TANK SHELL T Z§ SCALE: 3/ 4”=1’—0” W ACTMITY
\ cs sS | 17 T0 HLS/HHLS NOTES: * 5.02, 10.02, 20.02, 30.02, XXRXX
40.02, 50,02, 80.02 100.02 socoR o e DD/MM/YY
FLOAT PILOT PORT 1. SIZE AS SHOWN IS BASED ON AN 8" FILL NOZZLE (8" PIPE). DES_MSO [oRw MHK [cix_WB
(HIGH PRESSURE) — OTHER SIZES ARE SIMILAR. <o XXKX
|'||.V FLOAT BRANCH MANAGER XX
FLOAT DRAIN PORT / PILOT CHAMBER 2. COORDINATE WITH PIPELINE/FACILITY OPERATOR TO CONFIRM HLV LEVEL SET - POINT TABLE e GCTORER 7071
(LOW PRESSURED) ——— IS STANDARD AT FACILITY AND PROVIDE HLV UNLESS TANK SIZE ==
” DIRECTED OTHERWISE BY SERVICE HEADQUARTERS. LLLA LLA HLA HLV HHLA : 3
:Loifgﬁpm " HLV FLOAT PILOT (BBLs) ot
. 3. THE SOLENOID SHALL BE NORMALLY ENERGIZED ENABLING THE HLV 5 2-7" ¥-3" | 26-8" | 271" | 27-7 SE 3
PORT (OUTPUT) — |1l 17 TO HLS/HHLS TO REMAN OPEN AND FUNCTION NORMALLY. WHEN DE—ENERGIZED, 10 31" £-2" | 33-11" | 34-5" | 35-0 %%§ AR
1* FLANGED CONNECTION 7| 1" T0/FROM PST THE SOLENOID CONTROL SHALL CAUSE THE VALVE TO CLOSE. SEE il < il = = = S | W
et / SEQUENCE OF OPERATION ON G.06. 20 3-0 3-8 421 42'-9 43-5 g < = | =z
TO STORAGE TANK (TYP) 20 ¥ 0" 3 | 4y | s | 137 AR g | <
Y g0 = L
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MOUNTED SYSTEM —
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GLOBE STYLE
CHECK VALVE

100 GPM PUMP / 1" SLOW FILL
T [

\

9K BBL STORAGE TANK

FOUNDATION
RINGWALL

1" (MIN) SRV, AAV, MAV LINE

e S GALLON VENT TANK

\

| —— LEVEL SWITCH PROBE HOLDER

=2 s 27 TO TANK FILL LINE

EDGE OF CONCRETE | | AAV WITH CHECK VALVE AND MAV BELOW
CONCRETE HOUSEKEEPING PAD— | - l_M_! | e WATER LEVEL
4" FROM TANK oy, [ . W T | CONDUCTANCE PROBE
/ LOW SUCTION LINE ~ A4 /;I SRV
— X N
100 GPM F/S
! T /64 /
FIELD | SKID FSCV FLOAT —
EQUIPMENT GROUNDING / C4 : TRV (TYP) 1" MANUAL DRAIN
o) ERECTED * SYSTEM CONTROL PILOT W/CAM TYPE co;mscnon
. ~ AND DUST PLUG/CAP
INTEGRAL SIDESTREAM FILTRATION @;Hchgwgfug%r\fcnou o | FED—
SYSTEM CONTROL PANEL SYSTEM * ERECTED

NOTES:
SYSTEM SHALL BE FACTORY ASSEMBLED, SKID MOUNTED, FACTORY RUN.

PROVIDE ONLY CLASS 1, DVISION 1, RATED ELECTRICAL COMPONENTS.

HEAT TRACE DRAIN PIPING (AND SLOW FILL PIPING TO FIRST VALVE) IN COLD CLIMATES.

PIPING ARRANGEMENT SHOWN IS CONCEPTUAL ONLY.

COORDINATE LOCATION OF CONCRETE HOUSEKEEPING PAD WITH PAVING JOINTS TO PREVENT CRACKING.

OPTIONAL SIDESTREAM FILTRATION SYSTEM

(SEE NOTE 1)

g
o

LUGS

1 1/2" THICK

GROUT
Ir_-I 1

R . | NOTE:

-

CARBON STEEL OR
STAINLESS STEEL PIPE

(SEE PLANS FOR SIZE)
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1/4 |
— PIPE SLIDE PLATE
. / WITH LOAD FLANGE
|
|

| _— VARIABLE SPRING
] / PIPE SUPPORT
EXPANSION ANCHOR,
BASEPLATE—TO—PIER,
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1. USE AWS AS5.4 TYPE E308L ELECTRODES

N WHEN WELDING CARBON STEEL TO
STAINLESS STEEL PIPE.

SPRING PIPE SUPPORT /T 3\
6.07 \D13 /

1. SELECT SPRING SUPPORTS TO PROVIDE FOR

SCALE: NONE
NOTE:

MAXIMUM TANK SETTLEMENT.
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#2 AWG (TYP)

THERMITE WELD )
CONNECTION (TYP)
FINISHED PRECAST BOX SET FLUSH WITH
GRADE FINISHED GRADE. COVER SHALL

\ READ "GROUND ROD”
T 1T, 11— g
el B S T A EQUIPMENT SUPPORT STRUCTURE
A== I==I1I= ﬂ |=ll=ll=llI s

TANK SHELL ﬁmﬁmﬁm'—_ A v _'mﬁmﬁlﬁ —
B » | T 3/8” MIN STEEL STUD,
B BRONZE “—" LENGTH AS REQUIRED.
GROUND = ARC WELD TO TANK WALL
T CLAWP j CU GROUNDING LUG
|
I e | i M =TT i - THERMITE WELD
ﬁ@ﬁ@ﬁ% :'ﬁﬁﬁﬁz lﬁéﬁ@ﬁﬁ Qﬁ@ﬁ'ﬁ A / CABLE TO LUG
/M \TANK GROUNDING LUG (TYP) e T e === #2 AWG BARE CU CABLE
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—I_ T
1°-0" MIN

#1/0 AWG (TYP)

GROUND ROD BOX MOUNTED

(

)

#1/0 AWG BARE

CU CABLE (TYP)

T~ 10'-0" LONG x 3/4” DIA

GROUND ROD. MATERIAL

INDICATED IN SPECIFICATIONS

GROUND ROD BOX /T3

EQUIPMENT GROUNDING  /CA\
SCALE: NONE m

SEAL
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ANODE JUNCTION BOX\
J

RINGWALL JUNCTION BOX ——-— |

INDIVIDUAL REFERENCE AND

TEST WIRES VIA JUﬁ(.‘,'[I()t‘l/<_~
BOX TO RECTIFIER

THWN ‘
HMWPE

/ CONDUIT TO RECTIFIER

HEADER CABLES TO
RINGWALL JUNCTION BOX

o —— NEGATME CABLE TO RECTIFIER

CONNECTION FOR NEGATIVE
CABLE AND TEST WIRE TO

TANK CHIME (TYP)

SLOTTED TELL-TALE PIPE TO BE
USED AS REFERENCE CELL SLIDER
PIPE, INSTALL ABOVE LINER.
INSTALL THROUGH RINGWALL AND
FML SIMILAR TO TRACER GAS
DETECTION PIPING.

ANODE LOOP (TYP)

C3 \ TYPICAL ANODE LAYOUT
D.15

SEE ANODE LAYOUT
THIS SHEET

DUAL ZINC AND COPPER
COPPER-SULFATE REFERENCE
ELECTRODE CENTER BETWEEN

ANODE LOOPS (TYP)

TYPICAL CATHODIC PROTECTON LAYOUT-EXTERNAL BOTTOM

SCALE: NONE

THWN FEED CABLE
PER ANODE LOOP

RTO RECTIFIER

RINGWALL JUNCTION BOX \

USE WIRE NUT CONNECTORS
BETWEEN FEED AND HEADER CABLES —

.

HMWPE HEADER CABLE
FOR EACH ANODE LOOP

T

MIXED METAL OXIDE
WIRE ANODE

ANODE WIRE SPLICE

EQUALLY SPACED

TYPICAL ANODE LAYOUT AND SPLICING PLAN /T 3\
SCALE: NONE D15 \D15/

NOTES:
1. ALL WIRING UNDER TANK BOTTOM SHALL HAVE HMWPE CATHODIC TYPE
INSULATION.  WIRING IN CONDUIT SHALL HAVE THWN INSULATION.

2. MAINTAIN ELECTRICAL ISOLATION BETWEEN TANK BOTTOM AND ANODES AND
REFERENCE ELECTRODES DURING CONSTRUCTION. SUBMIT WRITTEN
RECORD OF ISOLATION TESTING. NOTE TO THE DESIGNER, INCLUDE
ISOLATION TESTING REQUIREMENTS IN UFGS 26 42 19.00 20 CATHODIC
PROTECTION BY IMPRESSED CURRENT.

3. CATHODIC PROTECTION SYSTEM SHOWN IN THIS STANDARD IS ONE
ACCEPTABLE DESIGN; OTHER TYPES MAY BE PROVIDED. ALL DESIGNS
SHALL BE PROVIDED BY A NACE CERTIFIED CATHODIC PROTECTION
SPECIALIST.  SEE SPECIFICATIONS.
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CELL BOXES AT RECTIFIER. USE WIRE NUT CONNECTORS BETWEEN UNDERTANK HMWPE CABLE.

2. ALL CONDUIT FITTINGS NOT SHOWN FOR CLARITY.

3. FOR CONDUIT INSTALLATION THROUGH RINGWALL, PROVIDE PVC COATED, GALVANIZED RIGID STEEL
CONDUIT CAST DIRECTLY INTO CONCRETE.
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