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P
BACK REFERENCE TO THE H
ABBREVIATIONS ABBREVIATIONS LEGEND O ete o
WHERE THE ORGINAL CALLOUT ID
AAV AUTOMATIC AIR VENT THWN THERMOPLASTIC HIGH WATER-RESISTANT NYLON-COATED Dsq BALL VALVE IS LOCATED US Army Corps
ACI AMERICAN CONCRETE INSTITUTE TRV THERMAL RELIEF VALVE . of Engineers® )
AFHE AUTOMATED FUEL HANDLING EQUIPMENT TYP TYPICAL /] CHECK VALVE X TITLE 1
4 N
API AMERICAN PETROLEUM INSTITUTE UFC UNIFIED FACILITIES CRITERIA v A5 SCALE. NTS
ASCE AMERICAN SOCIETY OF CIVIL ENGINEERS UFGS UNIFIED FACILITIES GUIDE SPECIFICATIONS I CONTROL VALVE (IF PROVIDED, ARROW ‘ B
ATG AUTOMATIC TANK GAUGE UON UNLESS OTHERWISE NOTED —— INDICATES INTEGRAL BYPASS RELIEF AND \ o
AWG AMERICAN WIRE GAUGE WNF WELD NECK FLANGE DIRECTION) BACK REFERENCE TO THE
BE BOTH ENDS ¢ CENTERLINE Iy DOUBLE BLOCK & BLEED VALVE (DBB) (IF WHERE THE ORGINAL CALLOUT ID
BS BASKET STRAINER P PLATE PROVIDED, ARROW INDICATES INTEGRAL IS LOCATED
BS&W BOTTOM SEDIMENT AND WATER AT BYPASS RELIEF AND DIRECTION
CB CATCH BASIN WF WELDED WIRE FABRIC ) TITLE IDENTIFICATION
CL CLASS W/ WITH [o BALL JOINT
CLR CLEARANCE
CFR CODE OF FEDERAL REGULATIONS @H CAM TYPE CONNECTION WITH DUST
COE CORPS OF ENGINEERS PLUG/CAP DETAIL OR SECTION
CONC CONCRETE DESIGNATION
CONT CONTINUOUS M MOTORIZED VALVE (DESIGNATION IS SET BY THE
CP CATHODIC PROTECTION GRID ON THE DRAWING)
CS CARBON STEEL - SLIP ON FLANGE (SO) X#
cu COPPER W DRAWING(S) ON WHICH
cV CHECK VALVE - OR[) ~ WELD NECK FLANGE (WNF) DETAIL/SECTION/ELEVATION IS TAKEN
EFSO EMERGENCY FUEL SHUT-OFF
DRAWING(S) ON WHICH z
L|2IBAB BI('DAKAI?EH_EEELOCK AND BLEED PLUG VALVE I-OR[D  WELD NECK FLANGE WITH BLIND FLANGE DET AIL/SE(CEFION ELEVATION IS DRAWN E
[
DIP DUCTILE IRON PIPE <+ OR O REDUCER S
DIV DIVISION SECTION IDENTIFICATION i
ECC ECCENTRIC 4| UNION
ELEV ELEVATION <
EPDS EMERGENCY POWER DOWN SYSTEM — PIPE CAP Y AN~ DIRECTION OF SIGHT <
ETC ET CETERA OF ELEV ON PLAN . )
FCC FEDERAL COMMUNICATIONS COMMISSION PUMP N A NS G et NUMBER OF DWG
FB FLAT BAR WHERE ELEV IS SHOWN * ( h
FML FLEXIBLE MEMBRANE LINER PIPE SECTION 5
FOB FLAT ON BOTTOM z |5
FRP FIBERGLASS REINFORCED PIPE RELIEF VALVE * SHEET NUMBERS OMITTED IF SECTION IS i [ |2
F/S FILTER/SEPARATOR CUT AND DETAILED ON SAME DRAWING. <8< |2
FS FLOW SWITCH JUNCTION BOX g § S g
FSC FUEL SAMPLE CONNECTOR 235 |5
FSCV FILTER SEPARATOR CONTROL VALVE LEVEL SWITCH ELEVATION IDENTIFICATION e L
FT FOOT OR FEET
GA GAUGE LEVEL INDICATOR
GAL GALLON 5 o5
GALV GALVANIZED VALVE LIMIT SWITCH o o2 |a
GND GROUND De2ElE |E
GPM GALLONS PER MINUTE NEW CATHODIC CABLE OR CONDUIT g§ =65 S21Z |y 3
HDPE HIGH DENSITY POLYETHYLENE BolEx552 |58
HHLA HIGH-HIGH LEVEL ALARM ELEVATION
HHLS HIGH-HIGH LEVEL SWITCH
HLA HIGH LEVEL ALARM CONCRETE ®
HLS HIGH LEVEL SWITCH i
HLV HIGH LIQUID LEVEL SHUT-OFF VALVE SAND .
HMWPE HIGH MOLECULAR WEIGHT POLYETHYLENE z X
HPV HIGH-POINT VENT GASKET OR NON-SHRINK GROUT s &
HS HAND SWITCH o U
HSS HOLLOW STRUCTURAL SECTION EXISTING GRADE OR COMPACTED EARTH ©<
IBC INTERNATIONAL BUILDING CODE O é
ID INNER DIAMETER WIRE MESH £33
K BBL THOUSAND BARREL %
KSI KIPS PER SQUARE INCH STEEL PLATE v
LB ELBOW >
LLA LOW LEVEL ALARM
LLLA LOW-LOW LEVEL ALARM ~ g
LLLS LOW-LOW LEVEL SWITCH ( h
LLS LOW LEVEL SWITCH
LPD LOW-POINT DRAIN
MAX MAXIMUM
MAV MANUAL AIR VENT
MIN MINIMUM
MOV MOTOR OPERATED VALVE N
NFPA NATIONAL FIRE PROTECTION AGENCY sae 2
NPT NATIONAL PIPE THREAD S5 § >
NTS NOT TO SCALE 235 <
oC ON CENTER zE X o
oD OUTSIDE DIAMETER sl %
OSHA OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION cos 2
PDI PRESSURE DIFFERENTIAL INDICATOR 232 «
PI PRESSURE INDICATOR 56z 2
PIV POST INDICATOR VALVE T
PLC PROGRAMMABLE LOGIC CONTROLLER a22 o
PSI POUNDS PER SQUARE INCH g -
PST PRODUCT SAVER TANK
PVC POLYVINYL CHLORIDE
QTY QUANTITY
REQD REQUIRED
SCH SCHEDULE
SRV SAFETY RELIEF VALVE L Py
SS STAINLESS STEEL p S
STDWT STANDARD WEIGHT
THRD THREAD SHEET ID
G.02
o J
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g
G ENERAL DES | GN NOTES C.  DESIGN PARAMETERS/LIMITS: 7. IN CORROSIVE ENVIRONMENTS, AS DETERMINED BY SERVICE HEADQUARTERS: ALL PIPING, VALVES,
AND FITTINGS OUTSIDE THE TANK MUST BE STAINLESS STEEL EXCEPT FOR THE DBB VALVES, THE US Army Corps
THE FOLLOWING DESIGN PARAMETERS/LIMITS MUST BE CONSIDERED BY THE ENGINEER OF RECORD AND TANK FILL LINE. THE TANK ISSUE LINE. THE TANK LOW SUCTION LINE, AND THE PIPING TO THE of Engineers ®
A. APPLICABILITY: MUST BE INDICATED AS SUCH BY THE ENGINEER OF RECORD IN THE CONSTRUCTION DOCUMENTS IN ORDER SIDESTREAM FILTRATION SYSTEM, WHICH MUST BE INTERIOR AND EXTERIOR COATED CARBON N J
TO CONSTRUCT THE TANK IN ACCORDANCE WITH APl STANDARD 650, UFC 3-301-01 STRUCTURAL STEEL. PROVIDE STAINLESS STEEL HLV FLOAT PILOT CHAMBER, LEVEL SWITCH HOUSINGS, PROBE e R
1. THIS STANDARD DESIGN APPLIES TO VERTICAL STEEL FUEL TANKS IN JET A, JP-5 OR JP-8 ENGINEERING, AND ASCE 7: HOLDERS, AND ASSOCIATED PIPING, FITTINGS, VALVES. AND CONNECTIONS FOR HLV FLOAT PILOT w
SERVICE BUT MAY BE ADAPTED FOR USE WITH OTHER PRODUCTS. AND LEVEL SWITCHES. CORROSIVE ENVIRONMENT (WET, COASTAL) - AS DEFINED BY SERVICE <
RISK CATEGORY llI HEADQUARTERS.
2. THIS STANDARD DESIGN APPLIES TO TANKS WITH FLOATING PANS. FLOATING PANS ARE WIND SPEED
REQUIRED FOR JET A, JP-5 AND JP-8 SERVICE ONLY WHEN REQUIRED BY UFC 3-460-01: SNOW LOAD 8. IN NON-CORROSIVE ENVIRONMENTS, AS DEFINED BY SERVICE HEADQUARTERS: ALL PIPING,
DESIGN: PETROLEUM FUEL FACILITIES. FOR TANK DESIGNS WITHOUT FLOATING PANS, Sg AND S SEISMIC SPECTRAL ACCELERATIONS VALVES, AND FITTINGS 2.5” AND LARGER MUST BE INTERIOR AND EXTERIOR COATED CARBON STEEL.
CONSIDER THE ISSUES MENTIONED IN THE NOTES TITLED “F. DESIGN CONSIDERATIONS FOR FUEL TYPE ALL PIPING, VALVES (EXCEPT DBB VALVES), AND FITTINGS 2" AND SMALLER MUST BE STAINLESS
TANKS WITHOUT FLOATING PANS” ON SHEET G.04. SPEGIFIC GRAVITY OF FUEL STEEL. PROVIDE STAINLESS STEEL HLV FLOAT PILOT CHAMBER, LEVEL SWITCH HOUSINGS, PROBE
HOLDERS, AND ASSOCIATED PIPING, FITTINGS, VALVES, AND CONNECTIONS FOR HLV FLOAT PILOT
3. THE GENERAL INTENT OF THIS STANDARD IS FOR NEW CONSTRUCTION, BUT THE DETAILS DESIGN METAL TEMPERATURE AND LEVEL SWITCHES.
CAN BE USED FOR TANK UPGRADES OR REHABILITATION. CORROSION ALLOWANCE
MAXIMIUM FILL / ISSUE RATES 9. UNLESS OTHERWISE INDICATED, ALL PIPING AND FITTINGS INSIDE THE TANK MUST BE INTERIOR AND
4. THIS STANDARD APPLIES TO CONUS AND OCONUS LOCATIONS, UNLESS OTHERWISE EXTERIOR COATED CARBON STEEL, EXCEPT FOR PIPING 2.5" AND SMALLER, WHICH MUST HAVE AN
INDICATED. WHERE THE TERMS LOCAL, STATE, OR FEDERAL ARE USED, THIS MUST ALSO BE D.  SPECIFICATIONS: UNCOATED INTERIOR. MATERIALS FOR STILLING WELLS AND LADDERS MUST BE AS INDICATED.
INTERPRETED TO MEAN “HOST NATION, IN ACCORDANCE WITH THE FINAL GOVERNING
STANDARDS OF THE NATION THE TANK IS LOCATED IN." 10. ALL END CONNECTIONS FOR VALVES, EQUIPMENT, PIPE, AND FITTINGS, INCLUDING PIPING FOR THE
1. SPECIFICATIONS TO BE USED AS A PART OF THIS STANDARD: WATER DRAW-OFF SYSTEM, SIDESTREAM FILTRATION SYSTEM, DRAINS, THERMAL RELIEFS, HLV
B. NOTES ON USE OF THIS STANDARD: FLOAT PILOT CHAMBER, AND LEVEL SWITCHES MUST BE WELDED OR FLANGED EXCEPT AS
UFGS 01 33 00 SUBMITTAL PROCEDURES INDICATED: PIPING AND FITTINGS 2.5" AND LARGER MUST BE BUTTWELDED. PIPING AND FITTINGS 2"
1. ALL NOTES ON SHEETS G.03 AND G.04 ARE DESIGNER NOTES. UFGS 01 33 23.33 AVIATION FUEL SYSTEM SPECIFIC SUBMITTAL REQUIREMENTS AND SMALLER MAY BE BUTTWELDED OR SOCKETWELDED. THREADED CONNECTIONS MUST NOT BE Z
UFGS01 35 26 GOVERNMENTAL SAFETY REQUIREMENTS ALLOWED EXCEPT WHERE WELDED OR FLANGED CONNECTIONS TO APPURTENANCES ARE NOT A
2. FOR THE PURPOSES OF THIS STANDARD, WHEN A TANK SIZE IS GIVEN, THAT TERM MUST UEGS 01 45 00 QUALITY CONTROL AVAILABLE (IE, PRESSURE GAUGES, FUEL SAMPLE CONNECTIONS, LEVEL SWITCH PROBES, HLV 5
XE]S'\.IFSS '\I_/"I'CN;ﬁLLTEA\\/NEE AS:/fEMVgH(;,C:iLSEDTiF,\'&E%Qs TT EE';EL\QLCL)JMEEEE;&CE;%T_THE LOWLEVEL UFGS 01 78 23.33 OPERATION AND MAINTENANCE MANUALS FOR AVIATION FUEL SYSTEMS FLOAT PILOT CHAMBER, ETC). o
UFGS 03 30 00 CAST-IN-PLACE CONCRETE 11. ORIENT MOTORIZED ACTUATORS, WHEN PROVIDED, WITH MOTOR HANGING DOWN, HAND WHEEL .
3. THE TANK DESIGN DETAILS MUST BE USED AS PROVIDED UNLESS THERE ARE SPECIFIC UFGS 03 31 30 MARINE CONCRETE (FOR SEVERE ENVIRONMENTAL CONDITIONS) EACING UP AND LOCAL CONTROLS FACING AWAY EROM TANK SHELL. T
CONDITIONS (SAFETY OR ENVIRONMENTAL RELATED) THAT WARRANT A MODIFICATION. ANY UFGS 05 50 13 MISCELLANEOUS METAL FABRICATIONS =
MODIFICATION MUST BE APPROVED BY SERVICE HEADQUARTERS. UFGS 09 97 13.15 LOW VOC POLYSULFIDE INTERIOR COATING OF WELDED STEEL 12. PROVIDE HIGH-POINT VENTS AND LOW-POINT DRAINS ON PIPING IN ACCORDANCE WITH UFC 3-460-01. - /
PETROLEUM FUEL TANKS 4 )
4. THESE DRAWINGS ARE NOT CONSTRUCTION DRAWINGS. THE ENGINEER OF RECORD MUST UFGS 09 97 13.17 THREE COAT EPOXY INTERIOR COATING OF WELDED STEEL PETROLEUM FUEL TANKS 13. COAT ALL CARBON STEEL SURFACES IN ACCORDANCE WITH UFC 3-460-01 AND THE FOLLOWING
INCLUDE APPURTENANCES AND ADDRESS OTHER ISSUES INCLUDING, BUT NOT LIMITED TO, UFGS SPECIFICATION SECTIONS: COAT EXTERNAL CARBON STEEL SURFACES IN ACCORDANCE e
FIRE SUPPRESSION, HIGH-POINT VENTS, LOW-POINT DRAINS, COATINGS, AND ELECTRICAL UFGS 09 97 13.27 HIGH PERFORMANCE COATINGS FOR STEEL STRUCTURES WITH UFGS SECTION 09 97 13.27: COAT INTERIOR CARBON STEEL SURFACES OF NAVY TANKS AND Lz 2
CODES. THE ENGINEER OF RECORD MUST ALSO SELECT THE APPLICABLE DRAWINGS AND UFGS 23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS TANKS IN EPA NON-ATTAINMENT AREAS IN ACCORDANCE WITH UFGS SECTION 09 97 13.15: COAT Yol |5
DETAILS BASED UPON A SITE SPECIFIC INVESTIGATION AND DESIGN IN ACCORDANCE WITH UFGS 26 42 17 IMPRESSED CURRENT CATHODIC PROTECTION (ICCP) SYSTEM INTERIOR CARBON STEEL SUREACES OF ALL OTHER TANKS IN ACCORDANCE WITH UEGS SECTION 09 S8 |2
THE FOLLOWING UNIFIED FACILITIES CRITERIA: UFGS 32 01 19.61 SEALING OF JOINTS IN RIGID PAVEMENT 97 13.17. 233 |3
UFGS 32 13 15.20 CONCRETE PAVEMENT FOR FUEL STORAGE CONTAINMENT DIKES 29|92 |©
UFC 3-301-01 STRUCTURAL ENGINEERING UFGS 33 01 50.55 CLEANING OF PETROLEUM STORAGE TANKS 14. PROVIDE AND INSTALL ALL MATERIAL IN ACCORDANCE WITH THE MANUFACTURER'S INSTRUCTIONS
UFC 3-460-01 DESIGN: PETROLEUM FUEL FACILITIES AND RECOMMENDATIONS.
UFG 3.600.01 FIRE PROTECTION ENGINEERING FOR FACILITIES UFGS 33 01 50.65 INSPECTION OF FIELD FABRICATED FUEL STORAGE TANKS __ .
UFGS 33 0150.75 REPAIR OF FIELD FABRICATED FUEL STORAGE TANKS 15. WHEN REQUESTED BY THE FACILITY AND APPROVED BY SERVICE HEADQUARTERS, PROVIDE A & |, |a
THE INFORMATION SHOULD BE INCLUDED IN THE CONSTRUCTION DOCUMENTS PREPARED BY UFGS 33 40 00 STORMWATER UTILITIES SIDESTREAM FILTRATION SYSTEM WITH A 100 GPM FILTER/SEPARATOR AND A 100 GPM PUMP IN Do 55 2 |E
THE ENGINEER OF RECORD. UFGS 33 52 23.15 PIPE WELDING ADDITION TO THE WATER DRAW-OFF SYSTEM. INCLUDE INSTRUCTIONS TO THE OPERATOR TO TURN 59 §% 52 % 3
UFGS 33 52 40 POL SERVICE PIPING OFF THE WATER DRAW-OFF SYSTEM AND SIDESTREAM FILTRATION SYSTEM PUMPS AND TO CLOSE B2zlizes NZ
5. THIS STANDARD DOES NOT INCLUDE FINAL DETAILS FOR THE STRUCTURAL DESIGN OF THE UEGS 33 52 43.11 AVIATION FUEL MECHANICAL EQUIPMENT RELATED ISOLATION VALVES BEFORE RECEIVING FUEL. THE INSTRUCTIONS SHOULD BE LOCATED
TANK AND ITS APPURTENANCES. THE STRUCTURAL DESIGN ITEMS (FOUNDATION, TANK UEGS 33 52 43.13 AVIATION FUEL PIPING ON A STAINLESS STEEL PLACARD ATTACHED TO THE WATER DRAW-OFF SYSTEM PRODUCT SAVER
SHELL PLATE THICKNESSES, ROOF SUPPORT STRUCTURE, WIND GIRDERS, TANK ' TANK AND THE SIDESTREAM FILTRATION SYSTEM FILTER/SEPARATOR. "
ANCHORAGE, ORIENTATION OF THE NOZZLES AND MANHOLES, ETC), ARE SITE SPECIFIC AND UFGS 33 52 43.14 AVIATION FUEL CONTROL VALVES i
CAN ONLY BE DETERMINED BY THE ENGINEER OF RECORD. UFGS 33 52 43.23 AVIATION FUEL PUMPS 16. THERE ARE TWO POSSIBLE TANK FOUNDATION HEIGHTS; 1) ELEVATED: A HEIGHT THAT ENSURES z
UFGS 33 52 43.28 FILTER SEPARATOR, AVIATION FUELING SYSTEM EVERY PORTION OF THE BOTTOM AND SUMP IS ABOVE GRADE AND NOT IN CONTACT WITH 2
6. TANK DESIGN MUST BE IN ACCORDANCE WITH APl STANDARD 650, EXCEPT WHERE IT UFGS 33 56 19 FUEL IMPERMEABLE LINER SYSTEM GROUNDWATER (REDUCES RISK OF CORROSION), AND 2) NON-ELEVATED: A HEIGHT 12" ABOVE s
CONFLICTS WITH THIS STANDARD; IN THOSE CASES THIS STANDARD WILL GOVERN. UFGS 33 56 21.17 SINGLE WALL ABOVEGROUND FIXED ROOF STEEL POL STORAGE TANK GRADE WHERE GROUNDWATER CONTACT WITH THE BOTTOM IS LESS OF A CONCERN. THE i
UEGS 33 56 21.18 SINGLE WALL POL TANK UNDERTANK INTERSTITIAL SPACE ELEVATED TANK IS THE TYPE INDICATED ON DRAWING C.01 AND THROUGHOUT THE TANK DETAIL %2
7. TANK FOUNDATION DESIGN MUST BE IN ACCORDANCE WITH API STANDARD 650, EXCEPT SHEETS. THE TANK DESIGNS ARE SIMILAR; THE PRIMARY DIFFERENCE IS AS INDICATED BY DETAILS F:
. =
XV(HBEEE,'ETCﬁ(,\)I:\é'ZLL'CRTESP\ggTH,\ATUHéSTSéTEASEDéS%E'g lggSEiggiiiﬁﬁ'ﬁgJﬁgﬁﬁii Vg'EL;gﬁ_VERN' UFGS 33 40 00 STORMWATER UTILITIES MUST BE EDITED TO SPECIFY ASTM A746 DUCTILE IRON GRAVITY SEWER ON DRAWING D.07T AND D.02. CONTACT SERVICE HEADQUARTERS IF UNSURE WHICH TYPE TO USE. % S
TANK FOUNDATION DESIGN MUST, AT A MINIMUM, INCORPORATE A RINGWALL, AND MUST PIPE AND FUEL RESISTANT DIP JOINT GASKETS. 17. FOR BOTH ELEVATED AND NON-ELEVATED TANK FOUNDATIONS THERE ARE FOUR TYPES OF >
EXCEED THAT MINIMUM WHEN REQUIRED BY THE GEOTECHNICAL REPORT. POSSIBLE FOUNDATION DESIGNS: RINGWALL WITH FOOTER; RINGWALL WITHOUT FOOTER; >
E. NOTES: RINGWALL WITH SLAB MAT FOUNDATION: AND RINGWALL WITH SLAB MAT FOUNDATION, PILE
8. MODIFY THE TANK HEIGHT AS REQUIRED WHERE THE SITE IS NEAR A FLIGHT LINE AND THE SUPPORTED. IF ONE OF THE LATTER TWO TYPES ARE USED, SEE DETAIL C11/D.04. N J
HEIGHT CONFLICTS WITH AVIATION FLIGHT LINE GUIDELINES AND REQUIREMENTS. 1. ALL MATERIALS MUST COMPLY WITH UFC 3-460-01. IF TANKS ARE CONSTRUCTED OF STAINLESS STEEL, ALL 4 R
RECALCULATE THE DIAMETER TO KEEP THE SAME USABLE VOLUME. MATERIALS MUST BE CHANGED ACCORDINGLY. 18. 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
9. THE GOVERNMENT MUST DETERMINE PRIOR TO DESIGN IF THE FACILITY HAS, OR WILL 2. BOTTOM PLATES MUST BE 5/16": ROOF PLATES MUST BE A MINIMUM OF 1/4". A CORROSION ALLOWANCE OF BE OUT IN THE TANK FARM AND IN THE OPERATIONS BUILDING WHERE THE ALARM/CONTROL PANELS
INCORPORATE, AN AUTOMATED FUEL HANDLING EQUIPMENT (AFHE) CONTROL SYSTEM. THE 1/16" IS INCLUDED IN THESE THICKNESSES. PROVIDE CORROSION ALLOWANCE OF 1/16" FOR ALL SHELL AND ARE LOCATED. WHERE MOUNTED REMOTE FROM THE TANK, CONSIDER ADDITIONAL LOCAL ALARM
TYPE OF INSTRUMENTATION AND THE SEQUENCE OF OPERATION VARIES DEPENDING ON THE COMPONENTS ' PANELS WHICH PROVIDE AUDIBLE AND VISUAL ALARMS TO WARN PERSONNEL IN THE IMMEDIATE
TYPE OF CONTROL SYSTEM. ' VICINITY OF THE TANKS. CONSIDER MAKING ALL ALARMS AUDIBLE AT ALL LOCATIONS IN THE TANK N
FARM. AT A MINIMUM, PROVIDE AUDIBLE AND VISUAL ALARMS AT THE LOCATIONS WHERE OTHER S@o
10. ENSURE THAT THE DESIGN, INCLUDING THE LEVEL ALARM SETTINGS. LEVEL ALARM 3. REQUIRE SLIP-RESISTANT COATING ON THE ROOF AT THE SAMPLE GAUGE WELL, THE ROOF MANHOLE, AND ALARMS AND PANELS ARE LOCATED AND OUTSIDE IN THE FUEL FARM. g
LOCATIONS, AND THE MATERIAL OF SECONDARY CONTAINMENT, COMPLIES WITH LOCAL, OTHER AREAS AS REQUESTED BY THE FACILITY. 2 ‘Q S
STATE, AND FEDERAL CODES AND REGULATIONS. 19. PLACE EMERGENCY FUEL SHUT-OFF (EFSO) PUSHBUTTON STATIONS WHERE DIRECTED AND IN <oy O
4. ADD AVIATION OBSTRUCTION LIGHTS WHERE REQUIRED IN ACCORDANCE WITH FEDERAL AVIATION ACCORDANCE WITH UFC 3-460-01. ogr 3
11. ENSURE THAT THE DESIGN COMPLIES WITH LOCAL, STATE, AND FEDERAL CODES AND ADMINISTRATION AC 70/7460-1M, OBSTRUCTION MARKING AND LIGHTING (LATEST EDITION). 4ok >
REGULATIONS FOR AIR QUALITY. AT CERTAIN LOCATIONS THIS MAY REQUIRE THE TANK 20. PROVIDE OVERFILL PROTECTION WITH A HYDRAULICALLY OPERATED DIAPHRAGM CONTROL VALVE 035 =
ROOF VENT BE FITTED WITH A PRESSURE VACUUM VENT, ESPECIALLY FOR TANKS WITHOUT 5. ROUTE ALL PIPING, TUBING AND CONDUITS FOR THE LLS, LLLS, HLS, HHLS, AND HLV FLOAT PILOT TOGETHER (HLV). WHERE DIRECTED, MAKE THE DOUBLE BLOCK AND BLEED (DBB) PLUG VALVE ON THE TANK 582 O
FLOATING PANS, BUT ALSO, LESS OFTEN, FOR TANKS WITH FLOATING PANS. ON THE SAME SUPPORT. VERTICAL ROUTING UP THE TANK SHELL TO THE HLV FLOAT PILOT, HLS, AND HHLS SECPE”'DF’ETLILIL'\IIEESﬁ gﬂg'T\l%R SSPPEEFE:‘I\XEEYV%&/ES(I\C/I;CCD)\’\/])I\.]E%OTNE%IE%gROTFHFEBiFSEEF()JILSé EJ”Z e/éxngE I\/IS:REJI-II\-IEOWN b
MUST BE ON THE SAME SUPPORT AND MUST BE STRAIGHT UP AND THROUGH THE OPENING IN THE : - 2835
12. SERVICE HEADQUARTERS IS DEFINED IN UFC 3-460-01 DESIGN: PETROLEUM FUEL FACILITIES. INTERMEDIATE PLATFORM. HORIZONTAL ROUTING BELOW INTERMEDIATE PLATFORM MUST BE ALONG THE OFFLOAD SYSTEMS. SEE UFC 3-460-01 FOR GUIDANCE. g«
13. INTERPRETATIONS, WAIVER, AND EXEMPTIONS, MUST BE ADDRESSED USING THE WAIVERS ﬁ',EESAjFTEHFEEﬁ%\f@ETERF@'&? WSAJFL,’P';% SSVTETESJV?EG?SSI\L?\,EIEI\EEE%?\E gfgf&c ESSETF? OT,:I EJ,QEJLKAS 21. ALL PERMANENT EXTERNAL SHELL AND ROOF ATTACHMENTS REQUIRE A SEAL-WELDED MOUNTING
AND EXEMPTIONS PROCESS DESCRIBED IN UFC 3-460-01. SERVICE HEADQUARTERS MUST BE NDICATED ' PLATE.
INVOLVED IN THE APPROVAL PROCESS. '
6. MOUNT HLV FLOAT PILOT CHAMBER AND HLS CHAMBER ON THE SHELL MOUNTING PLATE AND MAKE THEM 22. ES&\J/GI%EOF;FTSMS/BREY gggggf Zﬁgﬁ%ﬁngﬁg,{?ﬁg@;&g_(lscht)J,_T A%E)F,j SZLI,';'ES Eﬁi
ACCESSIBLE FROM THE INTERMEDIATE PLATFORM. PROVIDE AS INDICATED AND IN ACCORDANCE WITH BE DOUBLE BLOCK AND BLEED PLUG TYPE. N Y,
UFGS 33 52 43.14. ARRANGE HLV FLOAT PILOT CHAMBER, LLS CHAMBER, HLS CHAMBER, AND ASSOCIATED P N
SHELL SUPPORTED PIPING, FITTINGS, VALVES, AND CONDUIT SUCH THAT A 4" MINIMUM CLEARANCE WILL BE
MAINTAINED FROM THE SHELL, AND SUCH ITEMS MUST NOT EXTEND MORE THAN 1'-6" FROM SHELL. 23. E'L\'“STL/J\FEEET ?gs 'ég A?_';,I.': EMGA/;EQ&ITJESES ﬁ\IFTPI_lLé‘ lT,ETAE'\F'{?OTRHCEOR ,ﬁ‘rFlL'éRSJP%ngF:g ADTElg’:\?_ NED TO BE SHEET ID
G.03
N\ J
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F.

GENERAL DESIGN NOTES (CONTINUED)

DESIGN CONSIDERATIONS FOR TANKS WITHOUT 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
MUST BE CONSIDERED ARE AS FOLLOWS:

. THE DIAMETER AND SHELL HEIGHT OF A TANK WITHOUT A FLOATING PAN MUST 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 MUST 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 SUPPRESSION SYSTEMS.

THE INTERNAL LADDER IN A TANK WITHOUT A FLOATING PAN MUST 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.

G.

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

1. THE TANK DESIGN WILL VARY WITH THE INLET AND OUTLET FLOWRATES AND NOZZLE SIZES,

2.

3.

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 C.01.

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.

a. CHOOSE THE NOMINAL TANK SIZE. FOR THE MOST COMMON TANK SIZES, THE TABLE ON
DRAWING C.01 WILL SHOW THE SHELL HEIGHT (FIXED AS AN EVEN PRODUCT OF &'
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.

b. FLOATING PAN LOW LEG POSITION IS BASED ON NOZZLE SIZE. LEVEL SWITCH SETPOINT
ELEVATIONS ARE BASED ON THE FLOATING PAN LOW LEG POSITION AND NOZZLE
FLOWRATES. NOZZLE DIAMETER GUIDANCE BASED ON EXPECTED STEADY STATE
FLOWRATES FOR VARIOUS TANK CAPACITIES ARE PROVIDED IN TABLE 1, SHEET C.01. IF
FLOWRATES ARE DIFFERENT THEN USE PIPING VELOCITY TO SIZE NOZZLES. CHECK
CALCULATED VELOCITY AGAINST UFC 3-460-01 WHICH CONTROLS. FOR LARGER NOZZLE
DIAMETERS THAN INCLUDED IN TABLE 1, TANKS MAY HAVE TO BE RESIZED (INCREASE
HEIGHT, DIAMETER, OR BOTH) TO ACCOMMODATE, OR A SMALLER NOMINAL VOLUME
ACCEPTED. FOR SMALLER NOZZLE DIAMETERS THAN INCLUDED IN TABLE 1, USE THE
SAME TANK DIMENSIONS, LOWER THE FLOATING PAN LOW LEG POSITION AND THE HLV,
OVERFLOW PORT, AND LEVEL SWITCH SETPOINT ELEVATIONS.

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

d. 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".

e. 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.

f. 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.

g. 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.

h. 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.

i. 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%).

j. SET THE OVERFLOWI/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, 12" (BOTTOM OF PAN TO TOP
OF OVERFLOW) 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.

k. 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. IT IS RECOMMENDED THAT THE TIME BETWEEN THESE EVENTS
BE BETWEEN 5 AND 12 MINUTES APART.

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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NOTES:

1. SEE DESIGNER NOTES, SEQUENCE OF OPERATION, AND LEVEL SET POINT TABLE FOR
LEVEL SWITCHES AND HLV SETPOINT ELEVATIONS.

2. PROVIDE A WATER DRAW-OFF SYSTEM. AS AN OPTION, PROVIDE, IN ADDITION, A

1" MIN

3/4" AUTOMATIC

1" MIN

Il
X

CHECK VALVE \i/

AIR VENT

SAFETY
RELIEF VALVE

2" PUMP-OFF WITH CAM
TYPE CONNECTION AND
DUST PLUG

Y
a8

BALL JOINT (TYP)

FROM SUPPLY

N\ HEADER

<

. TO TRANSFER

SIDESTREAM
SIDESTREAM FILTRATION SYSTEM, SEE NOTE E15, SHT G.03. FILTRATION SYSTEM
SEE NOTE 2 3/4" MANUAL AIR VENT ;41 5 + TRV (TYP)
3. PROVIDE LIMIT SWITCHES ON THE TANK FILL LINE DBB, TANK ISSUE LINE DBB, 4" LOW lal = o |
SUCTION LINE DBB, AND HLV. AS AN OPTION, PROVIDE DBBs LISTED HERE WITH MOTOR 00 GPM FILTER I .
OPERATORS WITH LIMIT SWITCHES (ONLY WHEN APPROVED BY SERVICE HLS - HIGH SEPARATOR FSo BS |
HEADQUARTERS); HLV RETAINS ITS LIMIT SWITCH IN THIS CASE. WATER LEVEL , o |, FSPI PI o
CONDUCTANCE (FS) b= l,/]-.—.—||@| =G |
4. HLS AND HHLS CHAMBER AND HLV CONTROL FLOAT CHAMBER MUST SHARE COMMON PROBE — 100 GPM ) )
TANK NOZZLES AS INDICATED ON DETAILS; THEY ARE SHOWN SEPARATED HERE FOR HEAT TRACE BUMP DI 4 2
CLARITY. MOUNT PIPING AND TUBING TO HLS CHAMBER AND HLV CONTROL FLOAT SEE NOTE & " | FSCV FLOAT A v
CHAMBER ALONG THE SIDE OF THE RINGWALL PRIOR TO RISING UP THE TANK SHELL. 1" RELIEF ¢ o o CONTROL GLOBE STYLE
n 2
1" DRAIN & | el el PILOT CHECK VALVE
5. HEAT TRACE IN COLD CLIMATES ONLY. OPTIONAL SIDESTREAM @ (TO WATER DRAW J \
FILTRATION SYSTEM (NOTE 2) \ D.13 QFF SYSTEM) HEAT TRACE 1" SLOW FILL
6. IF SIDESTREAM FILTRATION SYSTEM IS NOT PROVIDED, PROVIDE OUTLET INDICATED v \ SEE NOTE 5
WITH BLIND FLANGE.
7. OPERATION FULL FILL LEVEL MUST BE DETERMINED BY THE USER AFTER THE TANK IS IN
SERVICE. THIS LEVEL IS DETERMINED BY THE OPERATIONAL PARAMETERS OF THE
FACILITY AND NOT RELATED TO THE 100% (OVERFILL) LEVEL OF THE TANK.
ATG WATER PROBE WITH
SAMPLE GAUGE WELL TEMPERATURE SENSOR
SLOTTED GAUGE WELL CENTER ROOF VENT
NOT SHOWN FOR CIRCULATION
CLARITY
VENT/INSPECTION
ROOF MANHOLE/LADDER HATCH — o———O0 ATG[] HATCH (TYP)
I S G
| X HLV FLOAT PILOT
100% ELEVATION | 1"
————————— | mial
NOTES! ___—HLV FLOAT PILOT
>_ NOTES 1 & 4 OVERFLOW/CIRCULATION 184
VENT | ”
HIGH AND HIGH-HIGH
OPERATION FULL FILL LEVEL, SEE NOTE 7
LEVEL SWITCHES CHAMBER e e e : i
— 1" (TYP) 1/2" TO/FROM PST 1 | 12" |
|
|
— |
n |
o SLOTTED |
z GAUGE WELL. SLOTTED |
Y NOT SHOWN GAUGE WELL. |
% FOR CLARITY. NOT SHOWN | 1/2" (MIN) TUBING
O FOR CLARITY. - | A v
WATER DRAW-OFF SYSTEM @ & \ |
213/ K N
|
SEE NOTE 1
N MECHANICAL TAPE :
LEVEL GAUGE \ |
|
| TRV (TYP
INTERNAL FLOATING PAN | (TYP) 4" |2
1" RELIEF ¢ |
1"DRAIN —Mm— x _____________________ |
(FROM SIDESTREAM | = e = = N 1
FILTRATION SYSTEM) Balals 55 GAL PRODUCT | FSC Dot <
| " / SAVER TANK (PST) | )\ _E/— NOTE 6
l HEATTRACE X X /_ 2" DEB | ﬁl B—(%' T il TANKFILLLINE] -
| — | ! Wﬂ <€ S L *
b SEENOTES | | Tﬂ D KT
I | | [)(”ﬁ |
| (] -< _/ = | FSC HLV
| \ / 1" WATER DRAW-OFF LINE 1 " | X L 2"x1" ECC REDUCER, FOB 0% ELEVATION [E:/ | '3} NOTE 3 TANK ISSUE L|NE} _ _
S e— > |\ = (BOTTOM OF SHELL) | > L._ ]
| 10 GPM T \—D{u X NOTE 6 —=—1
| PUMP 1 L1"MANUAL ¢ 2" DBB i 4" TANKLOW T
1! ...~ . |l DRAIN - - ‘ SUCTION LINE
EXTEND TO TOE OF DIKE I @_[M: :MH@“__”\\IM : = |— —_— IJ__I _—— Y — T —_:__ R J I\&_ NOTE 3 4" STRIPPING CONNECTION
| . | : A —— — — — r T a, ; WITH CAM TYPE CONNECTION
Y | G ——— \ , —< N - ‘ AND DUST PLUG
I I - — A g ) A g >
I @_' l = g % 4 4 \<; 4 4 A N J ~
Aad L \_
N U 1" PRODUCT RETURN LEAK DETECTION
OPTION: PROVIDE RINGWALL

LOCKABLE BALL VALVE

LINE (OPTION: PIPE INTO
TANK ISSUE NOZZLE)

MONITORING WELL FOR
NON-ELEVATED TANKS

TELL-TALE PIPE

FUEL STORAGE TANK DIAGRAM

SCALE: NTS

SLAB MAT FOUNDATION SHOWN

~~  PUMP SUCTION
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POST SIGN AT ENTRANCE TO
SECONDARY CONTAINMENT AREA PERIMETER FENCE
DIKE ACCESS RAMP (NOTE 5)

X X X X X X X X

ACCESS ROAD

LOCKABLE ECCENTRIC
LOCKABLE CHAIN GATE PLUG VALVE WITH

(NOTE 5) INDICATOR o
(NOTES 10 & 11)

CONCRETE STAIRS E6

Gy CONCRETE ACCESS RAMP, PLAN (NOTE 9) CD.06

12% GRADE MAX (NOTE 5)

="
]

a
S

A B

IS

\b

N WHEN SECONDARY I
2 NOTE 2
CONTAINMENT BASIN 1S

CONCRETE, PROVIDE

‘ STRIPING TO INDICATE
q LIMIT OF DRIVEABLE AREA TYPE X AREA
z INLET (NOTE 8)
\
/E; REINFORCED — v
CONCRETE STAIRS CONCRETE q . q do W T~ CONCRETE TANK
PLAN (NOTE 9) CD.06, 3 : “ q FOUNDATION BERM

(NOTE 5) e AN

10'-0" CONC TANK
APRON

4'-0" WIDE CONC
SIDEWALK

< <
v <
< 4 a <
4
. 2
) 7
f q .
< 4 A <
< A 4 a
A
<
AﬂA
a
A w
v
< 4 L, AN
4 < B a
} 4
¢ a a4
a4 4 4] 7
< . 4 a [
<
a < <
7 a
P a9,
<
4 A .
a
<
<

TANK APRON
STAIRS,
SEE NOTE 9
3:1 SLOPE
INTERMEDIATE (NOTE 4) |
PLATFORM
[ ————
10"-0" WIDE CONC
DRIVEABLE AREA
_/ LLLLEEEE H L
. WALKWAY
TANK APRON \
STAIRS, SEE NOTE 9 \T’EFH{LICAEIEOUND R (NOTE 14)
BOTTOM g
NON-DRIVEABLE AREA L ATFORM s
AT TANK PIPING,
PROVIDE TRAFFIC ”— NOTE 6 & 7
CONTROL STRIPING
// CONTAINMENT DIKE

ACCESS ROAD

"Y" (SEE TABLE 1)

DESIGNER NOTES:

1.

SITE PLAN SHOWN IS A TYPICAL 20K 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
APPROXIMATE AMOUNT OF AREA REQUIRED FOR SECONDARY CONTAINMENT.

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 SLOPES INDICATED ARE 3 TO 1. THE DIKE HEIGHT AND SLOPES SHOWN HERE ARE NOT
STANDARD BUT ONLY AN ASSUMED DIKE HEIGHT TO ALLOW FLEXIBILITY IN PLANNING.

GROUPS OF TANKS, WITH NO TANK LARGER THAN 10K BBLs AND NOT EXCEEDING 15K BBLs IN AGGREGATE CAPACITY, MAY BE ENCLOSED
IN A SINGLE DIKED CONTAINMENT ENCLOSURE. SUBDIVIDE EACH DIKED CONTAINMENT ENCLOSURE CONTAINING TWO OR MORE TANKS
BY INTERMEDIATE WALLS OR DIKES NO LESS THAN 18" IN HEIGHT TO PROVIDE A SEPARATE DRAINAGE AREA FOR EACH TANK. SEE SHEET
CD.08 FOR INTERMEDIATE WALL DETAIL. SEE UFC 3-460-01 FOR DETAILED REQUIREMENTS.

UNSURFACED AND AGGREGATE SURFACED DIKES MUST SLOPE AT NO GREATER THAN 3 TO 1. CONCRETE SURFACED DIKES HAVE A
PREFERRED MAXIMUM SLOPE OF 2.5 TO 1, WITH AN ABSOLUTE MAXIMUM OF 2 TO 1 WHEN SPACE IS RESTRICTED. A 3-0" FLAT SURFACE IS
REQUIRED ON THE TOP OF THE TRAPEZOIDAL DIKES. THE MAXIMUM ALLOWABLE DIKE HEIGHT IS 6'-0". UFC 3-460-01 REQUIRES A MINIMUM
OF 12" OF FREEBOARD. VERTICAL CONCRETE DIKE WALLS ARE AN ACCEPTABLE ALTERNATIVE WHEN THERE IS NOT ENOUGH LAND
AVAILABLE FOR TRAPEZOIDAL BERMS. SECONDARY CONTAINMENT AREA DESIGN MUST COMPLY WITH UFC 3-460-01, ACI 350, ACI
350.2R-04, AND ACI 350.4R-04, 29 CFR 1910.106, NFPA 30 AND OTHER FEDERAL, STATE, COUNTY, AND LOCAL REGULATIONS.

A CONCRETE ACCESS RAMP IS PERMITTED IN DIKE AREAS FOR 20K BBL OR GREATER ASTs. VEHICLE ACCESS SHOULD BE STRICTLY
CONTROLLED WITH A LOCKABLE BARRIER (I.E. CHAIN GATE) AND A SIGN. THE SIGN SHOULD READ: "ACCESS IS RESTRICTED TO
AUTHORIZED VEHICLES ONLY. VEHICLES MUST BE LIGHT-DUTY AND RATED FOR USE IN CLASS 1, DIVISION 2 HAZARDOUS LOCATIONS".
DESIGN DIKE ACCESS RAMPS AND BASIN/FLOOR TO WITHSTAND THE VEHICLE TRAFFIC. VEHICLE TRAFFIC MUST NOT BE ALLOWED ON
EXPOSED LINERS.

PROVIDE SECONDARY CONTAINMENT BY A FUEL IMPERMEABLE LINER. THE LINER SHOULD BE A FLEXIBLE MEMBRANE LINER (FML) PER
UFGS SECTION 33 56 19 FUEL IMPERMEABLE LINER SYSTEM. A 60 MIL HIGH DENSITY POLYETHYLENE (HDPE) LINER MAY BE USED IF THE
LINER IS COMPLETELY COVERED WITH CONCRETE. BALLAST MATERIAL NEEDS TO BE PROVIDED TO PREVENT WIND UPLIFT DAMAGE TO
THE LINER. BALLAST MATERIALS INCLUDE CONCRETE SURFACING, SMOOTH RIVER ROCK OR SAND TUBES, AND PRECAST CONCRETE
BLOCKS. WIND UPLIFT CALCULATIONS ARE REQUIRED WHEN ANY PORTION OF THE FML IS EXPOSED. SEE UFGS SECTION 33 56 19 FOR
FURTHER GUIDANCE.

PROVIDE CONCRETE DIKE SURFACING PER UFGS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR FUEL STORAGE CONTAINMENT DIKES.

THE CONCRETE MUST BE REINFORCED WITH SYNTHETIC FIBERS. LOCATE CONTROL JOINTS NO GREATER THAN 10 FEET APART AND SEAL '

THE JOINTS USING FUEL RESISTANT JOINT SEALANT (NON-SAG ON THE SLOPES). NOT ALL JOINT LOCATIONS ARE SHOWN, SEE SHEET
C.04 FOR ATYPICAL JOINT LAYOUT PLAN.

SLOPE DIKE BASIN SURFACES A MINIMUM OF 1% FOR DRAINAGE. DRAINAGE SWALES SHOULD BE SLOPED NO FLATTER THAN 0.5% TO THE
DRAINAGE INLET. DESIGNER MUST CONSIDER THE NUMBER OF INLETS AND WATER RETENTION WITHIN THE SECONDARY CONTAINMENT.
SEE SHEET CD.09 FOR INLET DETAILS.

PROVIDE CONCRETE OR STEEL STAIRWAYS OVER THE DIKE BERMS AND AT THE TANK APRON. PROVIDE NO LESS THAN TWO DIKE
STAIRWAYS OVER DIKE BERMS OR WALLS FOR EMERGENCY EGRESS. SEE DETAILS ON SHEETS CD.06 & CD.07.

10. CONSTRUCT A CONTAINMENT DRAIN LINE FROM THE DRAINAGE INLET TO THE CONTAINMENT DRAIN VALVE USING DUCTILE IRON OR

11.

HDPE PIPING. A NORMALLY CLOSED, LOCKABLE ECCENTRIC PLUG VALVE MUST BE PROVIDED TO CONTROL DRAINAGE AND MUST BE
ACCESSIBLE DURING A FIRE. SEE DETAIL B15 ON SHEET CD.09.

DO NOT USE BURIED CONTAINMENT DRAIN VALVES IN CLIMATES WITH LOWEST ONE-DAY MEAN TEMPERATURE BELOW -15°F PER API
STANDARD 650 FIGURE 4.2. 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, MUST BE
LOCKABLE.

12. PROVIDE FIRE HYDRANTS TO PROTECT POL STORAGE FACILITIES IN ACCORDANCE WITH UFC 3-460-01 & 3-600-01, INCLUDING A MINIMUM

OF TWO HYDRANTS SPACED A MAXIMUM OF 300 FT APART. LOCATE HYDRANTS SUCH THAT ASTS CAN BE REACHED BY HOSE LAYS NOT
EXCEEDING 300 FT IN LENGTH. FIRE HYDRANTS MUST BE ACCESSIBLE TO FIRE DEPARTMENT PUMPER VEHICLES.

13. FOR A TYPICAL PIPING LAYOUT PLAN SEE SHEET C.05.

14. FOR EXPOSED GEOMEMBRANES, SKID-RESISTANT WALKWAYS SHOULD BE PROVIDED AT EXPECTED FOOT TRAFFIC PATHS, INCLUDING

THE TOP OF THE DIKES. SEE UFGS SECTION 33 56 19 FUEL IMPERMEABLE LINER SYSTEM FOR MATERIALS.

RL GROUND ROD BOX

"X" (SEE TABLE 1)

(LOCATE OUTSIDE WALL)

TYPICAL SITE PLAN

SCALE: 1"=20'-0"

0 10' 20' 40'
e ——

TABLE 1
NOMINAL | NOMINAL | NOMINAL |FLOWRATE|NOZZLE SIZE| SHELL USABLE LLLA | SECONDARY CONTAINMENT DIMENSIONS

TANK SIZE | DIAMETER SHELL FILL/ISSUE| FILL/ISSUE | VOLUME | VOLUME | VOLUME (5" HIGH DIKES; 3:1 SLOPES)
(K BBL)* (FT) HEIGHT (FT)* | (GPM) (INCHES) | (KBBL)*** | (KBBL) (BBL)** X" (FT) "Y' (FT)

5 39 32 1200/1200 8"/12" 6.8 5.0 625 170 170

10 49 40 1200/3000 8"/16" 13.4 10.0 1175 210 210

20 61 48 1200/3000 8"/16" 25.0 20.0 1825 265 265

30 73 48 1200/3000 8"/16" 35.8 28.9 2675 305 305

40 89 48 7000/7000 18"/24" 53.2 41.1 5300 355 355

50 90 56 7000/7000 18"/24" 63.5 50.6 5425 380 380

80 113 56 7000/7000 18"/24" 100.1 80.1 8825 465 465

100 126 56 7000/7000 18"/24" 124.5 100.1 11150 515 515

*

*%*

*k*k

NOMINAL TANK SIZE = APPROXIMATE USABLE VOLUME = VOLUME FROM LLA TO HLA.
APPROXIMATE VOLUME BETWEEN SUMP AND LLLA.
SHELL VOLUME = VOLUME INSIDE ALL OF THE SHELL.
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X X X X X X X x//
PERIMETER FENCE

CONCRETE STAIRS E6 ACCESS ROAD
PLAN (NOTE 9) CD.06
\cp.06/
x
= A
= x
— x
WALKWAY
(NOTE 14)
\ |
TANK FOUNDATION 7 = - e e .
S TN 10-0" CONC APRON
RINGWALL o A J (NOTE 7)
a4 . a L
: a I - -
.:q I T .' 2
TR A 20K BBL TANK = A "
| AN %
o © .7 251 SLOPE (TYP) CD.03 e
. (NOTE 4) _\i CD.04 =
N L = 6" (MIN) DIP OR HDPE
CONCRETE OR e pehblv
BALLASTED ( )
SURFACE
(NOTE 6)
[e]
TYPE X X
AREA INLET LOCKABLE
(NOTE 8) ECCENTRIC
_ PLUG VALVE W/
CONTAINMENT DIKE = ih%olﬁgré‘ ,L\ITDOR
(NOTE 4 & 7) = (NOTE 10 & 11)
=N\ !

\ CONCRETE STAIRS, TYP
(NOTE 9)

"X" (SEE TABLE 2)

TYPICAL CONCRETE CONTAINMENT DIKE SITE PLAN

SCALE: 1"=20'-0"

DESIGNER NOTES:

1. SITE PLAN SHOWN IS A TYPICAL 20K BBL TANK WITHOUT AN ELEVATED TANK FOUNDATION. DIMENSIONS SHOWN IN TABLE 2 ARE FOR
PLANNING PURPOSES ONLY AND ARE INTENDED TO INDICATE THE APPROXIMATE AMOUNT OF AREA REQUIRED FOR SECONDARY
CONTAINMENT.

2. FOR PLANNING PURPOSES, THE SECONDARY CONTAINMENT AREA SIZE SHOWN HERE IS BASED UPON A 6'-0" (MAXIMUM ALLOWABLE)
HEIGHT TRAPEZOIDAL DIKE BERM INCLUDING 1'-0" OF FREEBOARD WITH A SLOPE OF 2.5 TO 1. SEE UFC 3-460-01 FOR DETAILED
DIKE AND CONTAINMENT REQUIREMENTS.

3. GROUPS OF TANKS, WITH NO TANK LARGER THAN 10K BBLs AND NOT EXCEEDING 15K BBLs IN AGGREGATE CAPACITY, MAY BE ENCLOSED IN

A SINGLE DIKED CONTAINMENT ENCLOSURE. SUBDIVIDE EACH DIKED CONTAINMENT ENCLOSURE CONTAINING TWO OR MORE TANKS BY

INTERMEDIATE WALLS OR DIKES NO LESS THAN 18" IN HEIGHT TO PROVIDE A SEPARATE DRAINAGE AREA FOR EACH TANK. SEE SHEET CD.08

FOR INTERMEDIATE WALL DETAIL.

4. UNSURFACED AND AGGREGATE SURFACED DIKES MUST BE SLOPED NO GREATER THAN 3 TO 1. CONCRETE SURFACED DIKES HAVE A
PREFERRED MAXIMUM SLOPE OF 2.5 TO 1, WITH AN ABSOLUTE MAXIMUM OF 2 TO 1 WHEN SPACE IS RESTRICTED. A 3'-0" FLAT SURFACE IS
REQUIRED ON THE TOP OF THE TRAPEZOIDAL DIKES. THE MAXIMUM ALLOWABLE DIKE HEIGHT IS 6’-0". UFC 3-460-01 REQUIRES A MINIMUM
OF 12" OF FREEBOARD. VERTICAL CONCRETE DIKE WALLS ARE AN ACCEPTABLE ALTERNATIVE WHEN THERE IS NOT ENOUGH LAND
AVAILABLE FOR TRAPEZOIDAL BERMS. SECONDARY CONTAINMENT AREA DESIGN MUST COMPLY WITH UFC 3-460-01, ACI 350, ACI 350.2R-04,
AND ACI 350.4R-04, 29 CFR 1910.106, NFPA 30 AND OTHER FEDERAL, STATE, COUNTY, AND LOCAL REGULATIONS.

5. A CONCRETE ACCESS RAMP IS PERMITTED IN DIKE AREAS FOR 20K BBL OR GREATER ASTs. VEHICLE ACCESS SHOULD BE STRICTLY

CONTROLLED WITH A LOCKABLE BARRIER (l.E. CHAIN GATE) AND A SIGN. THE SIGN SHOULD READ: "ACCESS IS RESTRICTED TO AUTHORIZED

VEHICLES ONLY. VEHICLES MUST BE LIGHT-DUTY AND RATED FOR USE IN CLASS 1, DIVISION 2 HAZARDOUS LOCATIONS". DESIGN DIKE
ACCESS RAMPS AND BASIN/FLOOR TO WITHSTAND THE VEHICLE TRAFFIC. VEHICLE TRAFFIC MUST NOT BE ALLOWED ON EXPOSED LINERS.

6. PROVIDE SECONDARY CONTAINMENT BY A FUEL IMPERMEABLE LINER. THE LINER SHOULD BE A FLEXIBLE MEMBRANE LINER (FML) PER UFGS

SECTION 33 56 19 FUEL IMPERMEABLE LINER SYSTEM. A 60 MIL HIGH DENSITY POLYETHYLENE (HDPE) LINER MAY BE USED IF THE LINER IS
COMPLETELY COVERED WITH CONCRETE. BALLAST MATERIAL NEEDS TO BE PROVIDED TO PREVENT WIND UPLIFT DAMAGE TO THE LINER.
BALLAST MATERIALS INCLUDE CONCRETE SURFACING, SMOOTH RIVER ROCK, SAND TUBES, AND PRECAST CONCRETE BLOCKS. WIND

UPLIFT CALCULATIONS ARE REQUIRED WHEN ANY PORTION OF THE FML IS EXPOSED. SEE UFGS SECTION 33 56 19 FOR FURTHER GUIDANCE.

7. PROVIDE CONCRETE DIKE SURFACING PER UFGS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR FUEL STORAGE CONTAINMENT DIKES.
THE CONCRETE MUST BE REINFORCED WITH SYNTHETIC FIBERS. LOCATE CONTROL JOINTS NO GREATER THAN 10 FEET APART AND SEAL
THE JOINTS USING FUEL RESISTANT JOINT SEALANT (NON-SAG ON THE SLOPES). NOT ALL JOINT LOCATIONS ARE SHOWN, SEE SHEET C.04
FOR A TYPICAL JOINT LAYOUT PLAN. AT A MINIMUM, ALL (NON-ELEVATED) AST CONTAINMENT BASINS MUST HAVE A CONCRETE WORKING
SURFACE AROUND THE PERIMETER OF THE TANK FOUNDATION NOT LESS THAN 10’-0” IN WIDTH. THIS PAVED AREA PROVIDES ADDED
PROTECTION FOR THE UNDERLYING GEOMEMBRANE. THIS DESIGN FEATURE MAY BE MODIFIED WITH THE APPROVAL OF SERVICE
HEADQUARTERS.

8. SLOPE DIKE BASIN SURFACES A MINIMUM OF 1% FOR DRAINAGE. DRAINAGE SWALES SHOULD BE SLOPED NO FLATTER THAN 0.5% TO THE
DRAINAGE INLET. SEE SHEET CD.09 FOR INLET DETAILS.

9. PROVIDE CONCRETE OR STEEL STAIRWAYS OVER THE DIKE BERMS. PROVIDE NO LESS THAN TWO DIKE STAIRWAYS OVER DIKE BERMS OR
WALLS FOR EMERGENCY EGRESS. SEE DETAILS ON SHEETS CD.06 & CD.07.

10. CONSTRUCT A CONTAINMENT DRAIN LINE FROM THE DRAINAGE INLET TO THE CONTAINMENT DRAIN VALVE USING DUCTILE IRON OR HDPE
PIPING. A NORMALLY CLOSED, LOCKABLE ECCENTRIC PLUG VALVE MUST BE PROVIDED TO CONTROL DRAINAGE AND MUST BE ACCESSIBLE
DURING A FIRE. SEE DETAIL B15 ON SHEET CD.09.

11. DO NOT USE BURIED CONTAINMENT DRAIN VALVES IN CLIMATES WITH LOWEST ONE-DAY MEAN TEMPERATURE BELOW -15°F PER API
STANDARD 650 FIGURE 4.2. 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, MUST BE
LOCKABLE.

12. PROVIDE FIRE HYDRANTS TO PROTECT POL STORAGE FACILITIES IN ACCORDANCE WITH UFC 3-460-01 & 3-600-01, INCLUDING A MINIMUM OF
TWO HYDRANTS SPACED A MAXIMUM OF 300 FT APART. LOCATE HYDRANTS SUCH THAT ASTs CAN BE REACHED BY HOSE LAYS NOT
EXCEEDING 300 FT IN LENGTH. FIRE HYDRANTS MUST BE ACCESSIBLE TO FIRE DEPARTMENT PUMPER VEHICLES.

13. FOR A TYPICAL PIPING LAYOUT PLAN SEE SHEET C.05.

14. FOR EXPOSED GEOMEMBRANES, SKID-RESISTANT WALKWAYS SHOULD BE PROVIDED AT EXPECTED FOOT TRAFFIC PATHS, INCLUDING THE
TOP OF THE DIKES. SEE UFGS SECTION 33 56 19 FUEL IMPERMEABLE LINER SYSTEM FOR MATERIALS.
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TABLE 2
GENERAL TANK INFORMATION SECONDARY CONTAINMENT
DIMENSIONS (6' HIGH DIKES)
NOMINAL | NOMINAL | NOMINAL SHELL USABLE LLLA _ _
TANK SIZE | DIAMETER SHELL VOLUME | VOLUME | VOLUME |2-5:1DIKESLOPE| 3:1 DIKE SLOPE
(K BBL)* (FT) HEIGHT (FT)* | (KBBL)*** (KBBL) (BBL)** "X" (FT) | "Y" (FT) | "X" (FT) | "Y" (FT)
5 39 32 6.8 5.0 625 145 145 155 155
10 49 40 13.4 10.0 1175 180 180 190 190
20 61 48 25.0 20.0 1825 225 225 235 235
30 73 48 35.8 28.9 2675 255 255 265 265
40 89 48 53.2 41.1 5300 300 300 310 310
50 90 56 63.5 50.6 5425 325 325 335 335
80 113 56 100.1 80.1 8825 390 390 400 400
100 126 56 124.5 100.1 11150 430 430 440 440

* NOMINAL TANK SIZE = APPROXIMATE USABLE VOLUME = VOLUME FROM LLA TO HLA.
* APPROXIMATE VOLUME BETWEEN SUMP AND LLLA.

***  SHELL VOLUME = VOLUME INSIDE ALL OF THE SHELL.

****  DISTANCE IS MEASURED FROM THE OUTSIDE OF THE VERTICAL WALLS.
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FLOORSTAND AND
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"Y" (SEE TABLE 3)
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WALL (NOTE 2 & 4)
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"X" (SEE TABLE 3)

TYPICAL VERTICAL CONTAINMENT WALL SITE PLAN

SCALE: 1"=20'-0"

20

40

DESIGNER NOTES:

1. SITE PLAN SHOWN IS A TYPICAL 20K BBL TANK WITHOUT AN ELEVATED TANK FOUNDATION. DIMENSIONS SHOWN IN TABLE 3 ARE FOR
PLANNING PURPOSES ONLY AND ARE INTENDED TO INDICATE THE APPROXIMATE AMOUNT OF AREA REQUIRED FOR SECONDARY
CONTAINMENT.

2. FOR PLANNING PURPOSES, THE SECONDARY CONTAINMENT AREA SIZE SHOWN HERE IS BASED UPON A 6'-0" (MAXIMUM ALLOWABLE) HEIGHT
VERTICAL DIKE WALL INCLUDING 1'-0" OF FREEBOARD WITH A WALL THICKNESS OF 1'-0". SEE UFC 3-460-01 FOR DETAILED DIKE AND
CONTAINMENT REQUIREMENTS.

3. GROUPS OF TANKS, WITH NO TANK LARGER THAN 10K BBLs AND NOT EXCEEDING 15K BBLs IN AGGREGATE CAPACITY, MAY BE ENCLOSED IN A

SINGLE DIKED CONTAINMENT ENCLOSURE. SUBDIVIDE EACH DIKED CONTAINMENT ENCLOSURE CONTAINING TWO OR MORE TANKS BY
INTERMEDIATE WALLS NO LESS THAN 18" IN HEIGHT TO PROVIDE A SEPARATE DRAINAGE AREA FOR EACH TANK. SEE SHEET CD.08 FOR
INTERMEDIATE WALL DETAIL.

4. THE MAXIMUM ALLOWABLE WALL HEIGHT IS 6’-0". UFC 3-460-01 REQUIRES A MINIMUM OF 12" OF FREEBOARD. VERTICAL CONCRETE DIKE
WALLS ARE AN ACCEPTABLE ALTERNATIVE WHEN THERE IS NOT ENOUGH LAND AVAILABLE FOR TRAPEZOIDAL BERMS. SECONDARY
CONTAINMENT AREA DESIGN MUST COMPLY WITH UFC 3-460-01, ACI 350, ACI 350.2R-04, AND ACI 350.4R-04, 29 CFR 1910.106, NFPA 30 AND
OTHER FEDERAL, STATE, COUNTY, AND LOCAL REGULATIONS. PROVIDE JOINTS IN WALLS AS NECESSARY AS SHOWN ON CD.08.

5. NO VEHICLE ACCESS IS PERMITTED WHEN VERTICAL DIKE WALLS ARE UTILIZED.

6. PROVIDE SECONDARY CONTAINMENT BY A FUEL IMPERMEABLE LINER. THE LINER SHOULD BE A FLEXIBLE MEMBRANE LINER (FML) PER UFGS
SECTION 33 56 19 FUEL IMPERMEABLE LINER SYSTEM. A 60 MIL HIGH DENSITY POLYETHYLENE (HDPE) LINER MAY BE USED IF THE LINER IS
COMPLETELY COVERED WITH CONCRETE. BALLAST MATERIAL NEEDS TO BE PROVIDED TO PREVENT WIND UPLIFT DAMAGE TO THE LINER.
BALLAST MATERIALS INCLUDE CONCRETE SURFACING, SMOOTH COBBLE STONES, SAND TUBES, AND PRECAST CONCRETE BLOCKS. WIND
UPLIFT CALCULATIONS ARE REQUIRED IF ANY PORTION OF THE FML IS EXPOSED. SEE UFGS SECTION 33 56 19 FOR FURTHER GUIDANCE.

7. PROVIDE CONCRETE DIKE SURFACING PER UFGS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR FUEL STORAGE CONTAINMENT DIKES. THE
CONCRETE MUST BE REINFORCED WITH SYNTHETIC FIBERS. LOCATE CONTROL JOINTS NO GREATER THAN 10 FEET APART AND SEAL THE
JOINTS USING FUEL RESISTANT JOINT SEALANT (NON-SAG ON THE SLOPES). NOT ALL JOINT LOCATIONS ARE SHOWN, SEE SHEET C.04 FOR A
TYPICAL JOINT LAYOUT PLAN. AT A MINIMUM, ALL (NON-ELEVATED) AST CONTAINMENT BASINS MUST HAVE A CONCRETE WORKING SURFACE

AROUND THE PERIMETER OF THE TANK FOUNDATION NOT LESS THAN 10°-0” IN WIDTH. THIS PAVED AREA PROVIDES ADDED PROTECTION FOR

THE UNDERLYING GEOMEMBRANE. THIS DESIGN FEATURE MAY BE MODIFIED WITH THE APPROVAL OF SERVICE HEADQUARTERS.

8. SLOPE DIKE BASIN SURFACES A MINIMUM OF 1% FOR DRAINAGE. DRAINAGE SWALES SHOULD BE SLOPED NO FLATTER THAN 0.5% TO THE
DRAINAGE INLET. SEE SHEET CD.09 FOR INLET DETAILS.

9. PROVIDE STEEL STAIRWAYS OVER THE DIKE WALLS. PROVIDE NO LESS THAN TWO DIKE STAIRWAYS OVER DIKE WALLS FOR EMERGENCY
EGRESS. SEE DETAILS ON SHEET CD.07.

10. CONSTRUCT A CONTAINMENT DRAIN LINE FROM THE DRAINAGE INLET TO THE CONTAINMENT DRAIN VALVE USING DUCTILE IRON OR HDPE
PIPING. A NORMALLY CLOSED, LOCKABLE ECCENTRIC PLUG VALVE MUST BE PROVIDED TO CONTROL DRAINAGE AND MUST BE ACCESSIBLE
DURING A FIRE. SEE DETAIL B15 ON SHEET CD.09.

11. DO NOT USE BURIED CONTAINMENT DRAIN VALVES IN CLIMATES WITH LOWEST ONE-DAY MEAN TEMPERATURE BELOW -15°F PER API
STANDARD 650 FIGURE 4.2. 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, MUST BE LOCKABLE.

12. PROVIDE FIRE HYDRANTS TO PROTECT POL STORAGE FACILITIES IN ACCORDANCE WITH UFC 3-460-01 & 3-600-01, INCLUDING A MINIMUM OF
TWO HYDRANTS SPACED A MAXIMUM OF 300 FT APART. LOCATE HYDRANTS SUCH THAT ASTs CAN BE REACHED BY HOSE LAYS NOT
EXCEEDING 300 FT IN LENGTH. FIRE HYDRANTS MUST BE ACCESSIBLE TO FIRE DEPARTMENT PUMPER VEHICLES.

13. FOR A TYPICAL PIPING LAYOUT PLAN SEE SHEET C.05.

14. FOR EXPOSED GEOMEMBRANES, SKID-RESISTANT WALKWAYS SHOULD BE PROVIDED AT EXPECTED FOOT TRAFFIC PATHS. SEE UFGS
SECTION 33 56 19 FUEL IMPERMEABLE LINER SYSTEM FOR MATERIALS.
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NOMINAL
TANK SIZE
(K BBL)*

NOMINAL
DIAMETER
(FT)

NOMINAL
SHELL
HEIGHT (FT)*

SHELL
VOLUME
(K BBL)***

USABLE
VOLUME
(K BBL)

LLLA
VOLUME
(BBL)**

VERTICAL
CONTAINMENT WALLS

|IXI| (FT)****

"Yll (FT)****
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6.8

5.0
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1175
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8825
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* NOMINAL TANK SIZE = APPROXIMATE USABLE VOLUME = VOLUME FROM LLA TO HLA.

** APPROXIMATE VOLUME BETWEEN SUMP AND LLLA.
***  SHELL VOLUME = VOLUME INSIDE ALL OF THE SHELL.
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RHOPKINS

‘ DESIGNER NOTES: ' 4

1. LOCATION AND CONFIGURATION SHOWN FOR PIPING IS GENERAL
AND IS NOT INTENDED TO LIMIT OR RESTRICT PIPING LOCATION,

DATE ) U

‘ CONFIGURATION OR PIPE SUPPORT ARRANGEMENT.

2. PIPE SUPPORT TYPES SHOWN ARE TYPICAL. IN GENERAL, WITHIN
' CONTAINMENT (AFTER THE FIRST SUPPORT, WHICH IS AN ANCHOR
‘ SUPPORT), USE OF AN ADJUSTABLE PIPE SADDLE SUPPORT (SEE

SHEET CD.11) OR FREE SUPPORT (SEE SHEETS CD.12 & CD.13) IS
COMMON. ON THE PEAK OF THE DIKE, USE OF A GUIDED SUPPORT
(SEE SHEETS CD.12 & CD.13) IS COMMON. ACTUAL PIPE LAYOUT,
SITE CONDITIONS, RESULTS OF PIPE STRESS ANALYSIS, AND

‘ HYDRAULIC TRANSIENT ANALYSIS MUST DICTATE ACTUAL

SUPPORT TYPES AND LOCATIONS.

3. ONLY PROVIDE BALL JOINTS WHERE SITE CONDITIONS OR
FLEXIBILITY ANALYSIS REQUIRE THEM. BALL JOINTS MAY BE USED

WATER DRAW - OFF SYSTEM [A13/G3) IN EXTREME NORTHERN CLIMATES (E.G. ALASKA) PROVIDED
SIDESTREAM FILTRATION SYS W SUITABLE SEAL MATERIALS FOR LOW TEMPERATURES ARE
SPECIFIED. A PAIR OF BALL JOINTS SHOULD BE PLACED INTO THE

PIPING RUN AND MUST BE A MINIMUM OF 8' APART. PLACE A THIRD
BALL JOINT INTO THE PIPING RUN SUCH THAT LINEAR MOVEMENT

7:13:06 AM 2/13/2025

DESCRIPTION

FROM THE PIPING WITH THE TWO BALL JOINTS SEPARATED BY 8'IS
ABSORBED. THE THIRD BALL JOINT SHOULD BE MOUNTED IN
PIPING RUNNING PERPENDICULAR TO THE PIPING WITH THE TWO

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\C.05 TYPICAL PIPING LAYOUT.DWG

BALL JOINTS SEPARATED BY 8'. SEE FLEXIBLE BALL JOINT DETAIL
ON SHEET CD.11. IN OTHER LOCATIONS, PIPING MOVEMENT MUST
‘ BE ACCOUNTED FOR BY USING PIPING CHANGES IN DIRECTIONS b
M + + OR EXPANSION LOOPS PER DETAIL K2 ON CD.11. 4
(ry] (ry] =
O 4. AT LOCATIONS EXPERIENCING FREEZING CONDITIONS, ALL DRAIN g S
PIPING ON THE PRODUCT SAVER TANK AND FILTER SEPARATOR, IF i 5 E
Q ‘ PROVIDED, MUST BE HEAT TRACED WITH APPROPRIATE HAZARD l<DT: § E 2
(& RATED TAPE AND INSULATED. m § g g
230 (o) (@)
L L 5. LOCATE EXTERIOR PIPING SUPPORTS TO PROVIDE ADEQUATE PIPE ‘ 2o® |0
FLEXIBILITY FOR TANK SETTLEMENT, SEISMIC DESIGN AND
THERMAL EXPANSION. EXCEPT FOR THE FIRST PIPE SUPPORT OFF

ABOVEGROUND™/’ /Eh * <

HIGH SEISMIC AREAS WHEN DIRECTED BY SERVICE

) \_ MARK

OF THE TANK SHELL, SPRING PIPE SUPPORTS MAY BE USED IN ‘

HEADQUARTERS, SEE DETAIL K13 ON SHEET D.13.

DESIGNED BY:
D NODES
DRAWN BY:

R HOPKINS
CHECKED BY:

J KING
SUBMITTED BY:

SIZE:

22x34

LOW POINT DRAIN \ CD.11 \:
} )

+ 6. PROVIDE ALL FUEL PIPING ABOVE GRADE (ONLY ISSUE PIPING IS
e A

ALLOWED TO RUN THROUGH EARTHEN DIKE WALLS). FACILITY ‘

REQUIREMENTS (FORCE PROTECTION, VANDALISM, BLAST

DAMAGE, FIRE PROTECTION, ETC. MAY REQUIRE UNDERGROUND

MANUAL AIR VENT E9 . — PIPE SLEEVE THRU DIKE BERM PIPING).

CD.11 SEE DETAILS ON SHEET CD.10
_ 7. PENETRATIONS THROUGH DIKE WALLS MUST BE MADE THROUGH ‘
£)
; MUST BE PROVIDED WITH LEAK TESTING CAPABILITY. SEE SHEET

PIPE SLEEVES WITH BUNA-N COMPRESSION SEALS. SLEEVES
CD.10. FOR PENETRATION THROUGH BERM AND DETAIL B14/CD.08
FOR PENETRATION THROUGH WALLS. ‘

ABOVEGROUND E14
LOW POINT DRAIN CD.11

8. PENETRATIONS THROUGH THE FML MUST BE MADE WITH A BOOT
MADE BY THE MANUFACTURER OF THE FML FOR THAT PURPOSE

U.S. ARMY CORPS OF ENGINEERS
OMAHA, NEBRASKA

-

-

9. IN LOCATIONS SUBJECT TO ICE AND SNOW, ORIENT STAIRWAYS
8 8 + AND HIGH LEVEL PIPING TO RECEIVE WINTER SUN SO AS TO
MINIMIZE ACCUMULATIONS. IF PIPING AT TANK IS NOT BELOW A
TANK 1 FILL (RECEIPT) STAIRWAY, PROVIDE ICE SHIELDS OVER PRODUCT PIPING AND
CLEARANCE ABOVE VALVES TO ALLOW MAINTENANCE OF VALVES
TANK 2 FILL (RECEIPT, UNDERGROUND) AND VALVE OPERATIONS OR PROVIDE MEANS TO MOVE SHIELDS
SADDLE SUPPORT  (—J{  SEEL7/CD.11,K15/CD.11 AND A5/CD.12 OUT OF THE WAY AND PROVIDE CANOPIES OVER OTHER VALVES

AND EQUIPMENT. ‘

AND SEALED TO THE PENETRATION SLEEVE, SEE CD.01. FOR
) PENETRATION THROUGH CONCRETE FLOOR SEE DETAIL B9/CD.08. ‘
LEGEND: _/

FLEXIBLE BALL JOINT SEE A2/CD.11 -
A YPICAL PIPING LAYOUT O AT, MANTAM S AN
SCALE: 1" =10-0" CONTINUQUSLY TO THE TANK NOZZLES AND TO ALLOW ‘

GUIDED SUPPORT = SEE AS/CD.12, C14/CD.12 AND H14/CD.13 o 5 10 20 . PERSONNEL TO WALK UNDER PIPING. WHEN TANK FOUNDATION IS

e e —— THE NON ELEVATED TYPE (AS SHOWN) WITH A BURIED LEAK
SEE A5/CD.12, C14/CD.12 AND B15/CD.13 DETECTION MONITORING WELL, MAINTAIN ELEVATION OF PIPING IN
FREE SUPPORT =0 ‘ 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 MUST BE CONSTRUCTED PER NOTE 7.

DOD STANDARD DESIGN AW 078-24-27
ABOVEGROUND VERTICAL STEEL
FUEL TANKS WITH FIXED ROOFS

TYPICAL PIPING LAYOUT

‘ 11. PIPING DESIGN MUST ADDRESS SEISMIC. THE FIRST PIPE
SUPPORT OF THE TANK MUST BE AN ANCHOR WITH THE
CONCRETE PIER TIED TO THE RINGWALL.

-

-

‘ 12.MARK ALL PIPING PER MIL-STD-161H AND DETAIL A8 ON CD.11.
‘ SHEET ID

C.05
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1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 )
(3) - #4 LONGITUDINAL: 3'-0" us Arn_1y Corps
. FUEL STORAGE TANK __ DISCONTINUOUS of Engineers ®
AT JOINTS #4 @ 16" O.C. \ J
12" 2'_0" , / \
20 2, E
‘ a)
2 & &
2.5 A
% 1 KEY AT DIKE FOR
= < ] GEOMEMBRANE LINER
S} AT AND GEOTEXTILE
© === ANCHORAGE (TYP)
TOP OF FOOTING \\ ‘L e ELEV VARIES
ai=]) =
| COMPACTED SUITABLE FILL M EXISTING
GEOMEMBRANE MUST BE FASTENED TO TANK N ' il F1 (95% ASTM D1557) Rl GRADE
FOUNDATION, SEE CONCRETE STRUCTURE . q G sl =R ===
INTERFACE DETAILS ON SHEET CD.05 —j " ‘f === ? ? A § e cooty e D e T T
S N [ TT—TT—
EXPANSION JOINT ﬂ EXPANSION JOINT
Z
\CD.01) 2
CONCRETE FOOTING DETAIL m =
CONCRETE FOOTING DETAIL m CD.02 5
CD.02 B
X
[he
<
— =
oNeReTE < \IYPICAL SECTION - SPILL CONTAINMENT DIKES \ )
SYNTHETIC FIBER CONCRETE W/ C.02 SCALE: NTS 4 h
REINFORCEMENT SYNTHETIC FIBER :
REINFORCEMENT Z |3
.. pd
. GENERAL NOTES: Hole |5
LA é, <D( S |<_( 2
. 4 . i PEE ; 32 4 R . ] N|= o
“ .. DIKEANDBASIN-4"  “-° PR b7 R Oty 1. ALL CONCRETE MUST BE REINFORCED WITH SYNTHETIC FIBER REINFORCEMENT. PROVIDE ADDITIONAL STEEL 233 |2
¥ RAMPS AND PADS - 6" SRS TR TR REINFORCEMENT, WHERE INDICATED ON THE JOINT LAYOUT PLAN. SEE SPECIFICATIONS SECTION 32 13 15.20 2355 |0
T B T L0 DIKE-4" oot CONCRETE PAVEMENT FOR FUEL STORAGE CONTAINMENT DIKES FOR CONCRETE AND REINFORCEMENT
Rl P RS {w | RAMP-6 < q REQUIREMENTS.
: ‘ 4 S 4 a ) ‘ o 2 a4 < -
4 “ < A “ “ B 4 4 i ..
o e K A T (e e (e o e EESETRE;( TILE MEAREPIE. DL P A 2. PROVIDE A GEOMEMBRANE BOOT FOR ALL CIRCULAR GEOMEMBRANE PENETRATIONS. ALL SMALL LINER 5 5 (@
=1 g R STl I Ml T I PENETRATIONS MUST BE CIRCULAR TO ACCOMMODATE A BOOT SEAL PER A13/CD.01. 2 pgg |B
=i =TT I=I) j o3Ea(S2es | o
=i GEOMEMBRANE I 3. ALL JOINTS MUST BE SEALED PER SPECIFICATIONS SECTION 32 01 19 FIELD MOLDED SEALANTS FOR SEALING @é g% 2 S 2 NZ
" COMPACTED SUBGRADE > A
ch— 6" COMPACTED SUBGRADE d ?95(03/?AST |\5|31557)SU G JOINTS IN RIGID PAVEMENTS. SEE SHEET C.04 FOR THE JOINT LAYOUT PLAN.
0,
(95% ASTM 1557) 4. A GEOTEXTILE MUST BE INSTALLED BELOW AND ABOVE THE GEOMEMBRANE. SEE SPECIFICATION SECTION 33 56 19 w
o I A FUEL IMPERMEABLE LINER SYSTEM. THE GEOMEMBRANE AND GEOTEXTILE MUST BE PROTECTED FROM DAMAGE AT o
D00 | T TR BRE=TT=T=T-T=T= =TI ALL TIMES, AS SPECIFIED. 2
T BT e T T T T T Pl Y BT T T Gs
I 5. THE SURFACE UNDERLYING THE GEOTEXTILE/GEOMEMBRANE MUST BE SMOOTH AND FREE OF ROCKS LARGER i 9
_ THAN 1/2 INCH IN DIAMETER OR ANY OTHER MATERIAL WHICH COULD DAMAGE THE GEOMEMBRANE LINER. o
YPICAL LINER SECTION %
TYPICAL LINER SECTION C SECTIO 6. PROVIDE GEOMEMBRANE ANCHORAGE / EMBEDMENT STRIP MATERIALS AND INSTALLATION AS RECOMMENDED BY § :
DIKES INTERIOR AND BASIN (W/ L|NER) DIKE EXTERIOR (VV/O |_|NER) THE MANUFACTURER OF THE GEOMEMBRANE. >3
K11 £1 K11 F7 :
. CD.01 SCALE: NTS .
CD.01 SCALE: NTS PIPE OR CONDUIT PENETRATING LINER s
(2" DIAMETER OR LESS)
Sm'géﬁfﬂﬁfﬂ JET FUEL-RESISTANT POLYSULFIDE N -/
SEALANT 4 N
FACTORY FABRICATED H
GEOMEMBRANE BOOT
1
: < a)
| | = S L“
DESIGNER NOTES: : Y, 9
© P <
: q 4 SHS L
1. THE GEOTEXTILE LAYERS ARE PROVIDED TO PROTECT THE GEOMEMBRANE DURING AND AFTER CONSTRUCTION. / L Rt S P Co \ § 2 g >
R WP TS IR 4 )
“ a . ‘ 4 » B s <ouw
: e a. 7 4 v ) f . 7 ' . 3 (ZD E E L|I_J
= ‘ e 2 > = &
| | \ ETEE 42t &
s o5, Z
GEOMEMBRANE £3¢ 3
GEOTEXTILE . ( 288
_ 12" bgg 2
(m] <
NOTES: 1. SEE SHEET CD.08 FOR PIPE PENETRATIONS 8 E
OVER 2-INCHES IN DIAMETER. "
X
2. IF USED AS CARRIER PIPE, SEAL INSIDE OF 2" PIPE WITH -
BACKER ROD AND JET FUEL-RESISTANT POLYSULFIDE
SEALANT.
TYPICAL CONDUIT OR SMALL PIPE > g
4 )
PENETRATION DETAIL (CONCRETE) SHEET ID
CD.01 SCALE: NTS CD.0
\ J

RHOPKINS

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\CD.01 DIKE DETAILS - CONCRETE SURFACED.DWG
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1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20
4 )
TOE OF DIKE — REINFORCE SLABS MARKED "R" ON JOINT PLAN WITH
/f_ #4 @ 16" O.C. (TYP) 6X6-W4.0XW4.0 OR 4X4-W2.9XW2.9 WELDED WIRE FABRIC AT
O A MINIMUM TO MAINTAIN CLEAR COVER, DISCONTINUOUS AT US Army Corps
e / ffff N 5 JOINTS of Engineers®
e A VR \z\'; : 1/2 WIRE SPACING > 4
e Al o - / OR 3" MAX e ~
‘ . - g .t Ll
#4 LONGITUDINAL 3 4 ) S ar = - - <
DISCONTINUOUS 44.@ 16" 0.0 R OINT S s e T A Jy
AT JOINTS C. -, . JOINT SEALANT QL T DU RN DR :
O (SEE DETAILS) R foreet X - X % X NIUID: GVIRECEEE A
= \ BN NUe  R SE 4 q ARy AR B
(2)-#4CONT ) a VS :“j - - 4 - T » 4 Syl R : AAAAAA a » . mA ) j‘q «A q a < 4 4, a i*q ) 4«4 . v
, e L o L R e e TN
)' \6} . / ’ S aato SEEN AAAAAAAA NOTE: T = PAVEMENT THICKNESS \_PAVEMENT JOINT
.. el Y % TOPOFDIKE— [ e - VL)
: / e e ST e B T BN 1. WELDED WIRE FABRIC MUST BE OVERLAPPED FOR A DISTANCE
* 4 PR ARREE [ s S0t ctie U e EQUAL TO AT LEAST ONE SPACING OF THE WIRE IN THE FABRIC
g R e e R o) OR 32 WIRE DIAMETERS, WHICHEVER IS GREATER. THE WIRES
~—— =] 3/4" JONIT FILLER fe PRI LT EN IN THE LAP, MUST BE WIRED OR OTHERWISE SECURELY FASTENED
e TO PREVENT SEPERATION DURING CONCRETE PLACEMENT.
TOE OF DIKE
TYPICAL DIKE CORNER -
<1 q CONCRETE FOOTING DETAIL (K6 EXPANSION JOINT DETAIL E9 REINFORCEMENT DETAIL SLAB REINFORCING DETAIL s
CD.01 SCALE: NTS CD.04 SCALE: NTS C.04 K1 1 SCALE: NTS C.04 K1 5 SCALE: NTS %
[m)]
o4
=
- J
4 )
JOINT SEALANT 5
JOINT SEALANT e
(SEE DETAILS) (SEE DETAILS) u B |2
" RS 525 |5
D q o 833 [
X” quajA e . AE\
p QA“VA 4/ éééég E
_/ CUIERISOIS |4
BUTT JOINT DOETIEYS INZ
1/2" TO 5/8" —
. -
@
£ CONSTRUCTION JOINT DETAIL £6 CONTRACTION JOINT DETAIL 0
C.04 SCALE: NTS C.04 SCALE: NTS 2S
> e
< Om
A = 2z
- - ok
O<
) 23
| - &
)
)
e N J
4 )
SAWCUT
1/2" TO 5/8" 1/2" TO 5/8" 3/4" +/-1/16" 3/4" +/- 1/16" 1/2" TO 5/8" 1/2" TO 5/8"
JOINT SEALANT JOINT SEALANT JOINT SEALANT 5 @
DEPTH OF SEALANT DEPTH OF SEALANT DEPTH OF SEALANT S § 2
RESERVOIR AS RESERVOIR AS =—— RESERVOIR AS 9w
RECOMMENDED RECOMMENDED 4 RECOMMENDED ORI
BY THE MANUFACTURER BY THE MANUFACTURER BY THE MANUFACTURER w = = o
QZ Z
3¢ Q
SAWCUT SEPARATING TAPE SAWCUT SEPARATING TAPE SEPARATING TAPE % % % :
L -
BACKER ROD BACKER ROD § 32 <
BACKER ROD a W
L
COMPLETED SAWCUT JOINT <
- J
COMPLETED CONSTRUCTION COMPLETED EXPANSION CONTRACTION JOINT - )
SHEET ID
" 5o JOINT SEALANT DETAIL (B8 JOINT SEALANT DETAIL o014 SAWCUT DETAILS
CD.02 SCALE: NTS CD.02 SCALE: NTS CD.02 SCALE: NTS
CD.02
- J

RHOPKINS

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\CD.02 DIKE DETAILS - CONCRETE SURFACED.DWG
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G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\CD.03 DIKE DETAILS - GRAVEL BALLAST.DWG

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
P
3'-0"
]
CONCRETE WALKWAY " US Army Corps
" H ®
ELEV. XXXX.XX+6 AN _ of Engineers®
'fA'é P P A ( )
-t o £ <
- /p/’/ o e
45"@%% & S >
 FUEL STORAGE TANK 10-0" 3 g5F = |1 B8
oD i % ﬂ 1[5 KEY AT DIKE FOR ,
e 5 CD.03
= Pre- = GEOMEMBRANE LINER s oy
cLev oo d g &, ANCHORAGE (TYP) :
pree Iy I=1=0
TOP OF FOOTING A'.p/ e : % ELEV. VARIES
_a — -]
{2 F7 e asl e
=0 - COMPACTED SUITABLE FILL T . EXISTING
GEOMEMBRANE MUST BE FASTENED TO TANK | =, W ELEV. XXXX XX--5 CD.03 ELEV. XXXX.XX Pe=0 i (95% ASTM D1557) RS- e-08 GRADE
FOUNDATION, SEE CONCRETE STRUCTURE | — 5% SLOPE . | / o=t i TR
INTERFACE DETAILS ON SHEET CD.05 D 2 - - SIS
| |
EXPANSION JOINT z
TYPICAL SECTION - SPILL CONTAINMENT DIKES S
K11 o
C.02 SCALE: NTS 2
0
[a]
X
[hs
<
=
GENERAL NOTES: N J
4 I
COBBLE STONES 1. ALL CONCRETE MUST BE REINFORCED WITH SYNTHETIC FIBER REINFORCEMENT. ADDITIONAL
STEEL REINFORCEMENT MUST BE PROVIDED, WHERE INDICATED ON THE JOINT LAYOUT PLAN. S
S0 V0:0:0:0:-0-0:0:0:0:0-0:0-
I . 0-0-0- c0-0-0-0-0-0-0-05 SEE SPECIFICATIONS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR FUEL STORAGE CONTAINMENT e
. 4" CONCRETE (FOR DIKES) ;22?5“?@8?%% DIKES FOR CONCRETE AND REINFORCEMENT REQUIREMENTS. E e 2 é
S@=@ arst ' - 8" T R N
- W/ SYNTHETIC FIBER REINFORCEMENT YL E S SPEe . g - S S8l |2
4 R I Lo Re QLIRS - O ¢ AL 2. PROVIDE A GEOMEMBRANE BOOT FOR ALL CIRCULAR GEOMEMBRANE PENETRATIONS. ALL SMALL 232 |z
Saa e g 0-950+15059-0:05059502950:9-0:9. LINER PENETRATIONS MUST BE CIRCULAR TO ACCOMMODATE A BOOT SEAL PER DETAIL A14/CD.03. 9 35|3 |3
: Toden 020:0:7:0:0-0:0:0:0:0:0:0-0:0.C ;
S : : GEOTEXTILE > GEOTEXTILE 3. ALL CONCRETE JOINTS MUST BE SEALED PER SPECIFICATIONS SECTION 32 01 19 FIELD MOLDED
iy | W i i i LAYERS \ LAYERS SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS. SEE SHEET C.04 FOR THE JOINT LAYOUT PLAN. .
=l === =TT el — T R o s |
f— == =l | =N ‘:‘ :M:H\:H\—\ ‘ o &
%ﬁ GEOMEMBR/K%EHM | =0 GEOMEMBRANE 4. A GEOTEXTILE MUST BE INSTALLED BELOW AND ABOVE THE GEOMEMBRANE. SEE SPECIFICATION o |52 g i
6" COMPACTED SUBGRADE 6" COMPACTED SUBGRADE SECTION 33 56 19 FUEL IMPERMEABLE LINER SYSTEM. THE GEOMEMBRANE AND GEOTEXTILE Z9 gg sols | o
) C MUST BE PROTECTED FROM DAMAGE AT ALL TIMES, AS SPECIFIED. aF|TREEm |U
T (95% ASTM 1557) T (95% ASTM 1557) L2225%3 NS
5. THE SURFACE UNDERLYING THE GEOTEXTILE/GEOMEMBRANE MUST BE SMOOTH AND FREE OF ROCKS
L T T T T T [ T T T T T T T s LARGER THAN 1/2" IN DIAMETER OR ANY OTHER MATERIAL WHICH WOULD COULD DAMAGE THE w
=R EEEEEEEEERE =y S T T GEOMEMBRANE LINER. o
N BT Dl Tl I B T i
Z
6. GEOMEMBRANE ANCHORAGE / EMBEDMENT STRIP MATERIALS AND INSTALLATION MUST BE AS Og
RECOMMENDED BY THE MANUFACTURER OF THE GEOMEMBRANE. W9
o
Om
TYPICAL LINER SECTION DIKE 7. ROCK BALLAST MATERIAL MUST BE CLEAN 1-1/2" to 3" SMOOTH COBBLE STONES. THE ROCK BALLAST Lz
TYPICAL LINER SECTION LAYER MUST BE COMPACTED WITH TWO PASSES OF A WALK-BEHIND VIBRATORY ROLLER. § <
<
> =
1> YCONCRETE WORKING SURFACE i1 INTERIOR AND BASIN (W/ LINER)
CD.03 SCALE: NTS CD.03 SCALE: NTS )
S
- J
PIPE PENETRATING LINER -
DESIGNER NOTES. STAINLESS STEEL JET FUEL-RESISTANT POLYSULFIDE
1. THE GEOTEXTILE LAYERS ARE PROVIDED TO PROTECT THE GEOMEMBRANE DURING AND AFTER CONSTRUCTION. — 6" COBBLE STONES
%\\;: S FACTORY FABRICATED H N —
AL GEOMEMBRANE BOOT g O
SWS I
— SIS R=l=I=lE= === == 230 5
sli= Sll=l=lE=l == == == <duw
=l Al =TS zEX
- Gk W
- o4y <>E
6" COMPACTED SUBGRADE S0-0:0-0. A0S
SD— 02> O
(95% ASTM 1557) 259
<Q= !
oxzZ o
ElENEEEEEEEEEEE I=[=]E=]) Lol &
LY T T g<= B
GEOTEXTILE 1on =
—
NOTE:
IF USED AS CARRIER PIPE, SEAL INSIDE OF 2" PIPE WITH
TYPICAL LINER SECTION DIKE BACKER ROD AND JET FUEL-RESISTANT POLYSULFIDE
SEALANT. - J
p
1 EXTERIOR WALL (W/O LINER) PIPE PENETRATION DETAIL (GRAVEL) N
CD.03 SCALE: NTS CD.03 A14 SCALE: NTS
\

FINAL SUBMITTAL



RHOPKINS

INTERFACE DETAILS ON SHEET CD.05 : NN,

p
WALKWAY SURFACE, 30"
SEE NOTE 8. ™ US Army Corps
" H ®
ELEV. XXXX.XX+6 — 12" | _ of Engineers®
S - ~
‘ ________________________________ AN E
o
. FUEL STORAGE TANK 100" 3
gl o a 1] KEY AT DIKE FOR
iEE o~ GEOMEMBRANE LINER
ELEV. XXXX.XX+1 - w A~ e ripufations
TOP OF FOOTING o =il (TYP)
\\ t [ F a < _/ ELEV. VARIES
~T\ COMPACTED SUITABLE FILL
GEOMEMBRANE MUST BE FASTENED TO TANK —__ | & CD.04 ELEV. XXXX XX-.5 W ELEV. XXXX.XX :m;‘mﬂf (95% ASTM D1557) EXISTING
FOUNDATION, SEE CONCRETE STRUCTURE - 5% SLOPEm. | / L

/ GRADE

_&ELEV. XXXX. XX LT T T BT i e L

7:13:38 AM 2/13/2025

EXPANSION JOINT SAND TUBE BALLAST, z
SEE NOTE 9. S
K11 TYPICAL SECTION - SPILL CONTAINMENT DIKES %
CD.04 SCALE: NTS i
x
4
<
=
GENERAL NOTES: N\ Y,
4 )
1. ALL CONCRETE MUST BE REINFORCED WITH SYNTHETIC FIBER REINFORCEMENT. ADDITIONAL
GEOMEMBRANE STEEL REINFORCEMENT MUST BE PROVIDED, WHERE INDICATED ON THE JOINT LAYOUT PLAN.SEE o
© et Yo e 7 . SPECIFICATIONS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR FUEL STORAGE CONTAINMENT = o
) 4" CONCRETE (FOR DIKES) GEOTEXTILE DIKES FOR CONCRETE AND REINFORCEMENT REQUIREMENTS. w 1o b
<
~ W/ SYNTHETIC FIBER REINFORCEMENT / SEE |3
; Tt e T ey . 2. PROVIDE A GEOMEMBRANE BOOT FOR ALL CIRCULAR GEOMEMBRANE PENETRATIONS. ALL SMALL 'é" Ae |5
| ‘E\‘? =TT T 255 IS

| ===
' o 3. ALL CONCRETE JOINTS MUST BE SEALED PER SPECIFICATIONS SECTION 32 01 19 FIELD MOLDED

LAYERS h— 6" COMPACTED SUBGRADE SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS. SEE SHEET C.04 FOR THE JOINT LAYOUT

RO RN RO '/ ;]‘;‘W%T“ L e e P T LINER PENETRATIONS MUST BE CIRCULAR TO ACCOMMODATE A BOOT SEAL PER B7/CD.04.
) < foas 4 5 :
5 w GEOTEXTILE

=
wi v

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\CD.04 DIKE DETAILS - EXPOSED LINER.DWG

=l | SIS T |
‘M‘j ==l \f\!ﬁgﬁgﬁg‘ ‘J
=i GEOMEMBRANE

PLAN. s |
(95% ASTM 1557) 5 Iy > o
m —_
) 4. A GEOTEXTILE MUST BE INSTALLED BELOW AND ABOVE THE GEOMEMBRANE WHERE COVERED zolz¥|%0lE | .
p— 6" COMPACTED SUBGRADE T | el WITH CONCRETE. A GEOTEXTILE MUST BE INSTALLED BELOW THE GEOMEMBRANE WHERE THE 2aSZ|LER NS
(95% ASTM 1557) ﬁ@ﬁ@m e e e eI GEOMEMBRANE IS EXPOSED ON THE SURFACE. SEE SPECIFICATION SECTION 33 56 19 FUEL oxjox|oSd B
_ MPERMEABLE LINER SYSTEM. THE GEOMEMBRANE AND GEOTEXTILE MUST BE PROTECTED FROM
==y HIETETENHIETHTE= o
IEIIE=IR MR el fe e e e 5. THE SURFACE UNDERLYING THE GEOTEXTILE/GEOMEMBRANE MUST BE SMOOTH AND FREE OF 4
BROKEN CONCRETE, COURSE AGGREGATE OR ROCKS LARGER THAN 1/2" IN DIAMETER OR ANY G«
K11 G7 TYPICAL LINER SECTION OTHER MATERIAL WHICH WOULD COULD DAMAGE THE GEOMEMBRANE LINER. i
CD.04 SCALE: NTS oy
TYPICAL LINER SECTION 6. GEOMEMBRANE ANCHORAGE / EMBEDMENT STRIP MATERIALS AND INSTALLATION MUST BE AS oY
RECOMMENDED BY THE MANUFACTURER OF THE GEOMEMBRANE LINER. X<
O<
> =
K11 =) CONCRETE WORKING SURFACE 7. ROCK MATERIAL MUST BE CLEAN, WELL GRADED 3/8" TO 1-1/2" RIVER ROCK. THE ROCK LAYER 50
CD.04 SCALE: NTS PIPE OR CONDUIT PENETRATING LINER MUST BE COMPACTED WITH TWO PASSES OF A WALK-BEHIND VIBRATORY ROLLER. <
(2" DIAMETER OR LESS) e
STAINLESS STEEL 8. A SKID RESISTANT WALKWAY MUST BE PROVIDED ALONG THE 3-FOOT TOP OF DIKE WALK PATH AND
SAND CLAMPS JET FUEL-RESISTANT POLYSULFIDE ON PATHWAYS WITHIN THE TANK BASIN, AS INDICATED ON THE SITE PLAN. SEE SPECIFICATION L )
SEALANT SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM, FOR WALKWAY MATERIALS. b
‘ FACTORY FABRICATED 9. SAND TUBES MUST BE PROVIDED ON THE EXPOSED GEOMEMBRANE FOR BALLAST TO PREVENT
0=0-0- 1-0-0-0-0-0-0-0-0-0-0-0-0- GEOMEMBRANE BOOT WIND UPLIFT. SEE SPECIFICATION SECTION 33 56 19 FUEL IMPERMEABLE LINER SYSTEM FOR
000 L0ttt S it iaaans J ADDITIONAL DETAILS.
777 6" RIVER ROCK ON .
7777 %| * EXTERIOR DIKE SLOPES >
SO _ _ _ — N~
I e o e e = Ny
SO0 1S0-0-0-0-0:-0-0-0-0-0-0-0- © SEE W
j\ifmg‘j L e e e T e e e T e e T 50 3
I ) I L | =20 0o
HﬁW ETETENEIS T DESIGNER NOTES: S EJ 2o
El | = : ] (O] L
|- [T T TT—T = O
& 6" COMPACTED SUBGRADE \ e == 1. THE GEOTEXTILE LAYERS ARE PROVIDED TO PROTECT THE GEOMEMBRANE DURING AND AFTER CONSTRUCTION. 428 &
T (95% ASTM 1557) GEOMEMBRANE 254 Y
GEOTEXTILE 2. OTHER BALLAST MATERIALS MAY BE SPECIFIED. WIND UPLIFT CALCULATIONS MUST BE PERFORMED REGARDLESS €2 o
L e . 12" OF THE BALLAST MATERALS USED. SPECIFICATION SECTION 33 56 19 'FUEL IMPERMEABLE LINER SYSTEM' PROVIDES Z0F %
el e i Il Tl NOTE: WIND UPLIFT DESIGN GUIDANCE. Lol
Ei=R BEE=EEEE==E IF USED AS CARRIER PIPE, SEAL INSIDE OF 2" PIPE WITH . 8<% o
BACKER ROD AND JET FUEL-RESISTANT POLYSULFIDE 3. HIGH GROUNDWATER LEVELS MAY NECESSITATE A SUBGRADE DRAINAGE LAYER UNDER THE GEOMEMBRANE LINER. ¥
SEALANT. THE DRAINAGE LAYER MUST TIE TO THE SITE STORM SEWER SYSTEM. a
CD.04 B7 SCALE: NTS
./ \EXTERIOR WALLS (W/O LINER) \ )
CD.04 1 Fscae s (
SHEET ID
-
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1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 | 15 16 17 18 19 20
4 )
. GEOMEMBRANE m A
A C ANCHOR DETAIL W \\ US Army Corps
) GEOMEMBRANE 1 . of Engineers®
ANCHOR e N~ -
CONCRETE STRUCTURE 4 )
(LE. TANK FOOTING) . CONCRETE STRUCTURE w
2, :L (LE. TANK FOOTING) <
FUEL RESISTANT SEALANT g - : PROVIDE SLACK
3/8" x 2" ALUMINUM OR 1/4" x 2" L PROVIDE SLACK R
SS FLAT BAR W/ SLOTTED HOLES el L OINT SEALANT CONCRETE
3/8" SS EXPANSION ANCHOR X - é@\ L SURFACING
i © TGS %@%%%%%%%%%é%%%é%%%é%%%é%%%é%%%é%%%é%%%é%%%é%%%& vv vv vv vv vv vv vv vv vv vv vv vvvv L PEEE
:KSS WASHER & NUT (PROVIDE INSULATING e %%%%%%% CONCRETE /. “
q WASHER UNDER SS WASHER WHEN : %mmmmm% STRUCTURE 1. . I} .. Z
1/4"x 2" NITRILE _+~ USING ALUMINUM FLAT BAR) Y R R R QE TANK e R -
GASKET — " j \ FOOTING) R * Soon, Pl et
T PEER R ‘ A
GEOTEXTILE GEOMEMBRANE i GEOTEXTILE L \; \_GEOMEMBRANE\Z
NOTE: VARIANGES TO THIS DETAIL MAY BE MADE WHEN o ~ L 3MEXPANSION  (PROVIDE SLACK) " GEOTEXTILE 8
RECOMMENED BY THE GEOMEMBRANE MANUFACTURER. CONCRETE STRUCTURE INTERFACE 3
O
<1 g DETAIL - EXISTING STRUCTURE CONCRETE STRUCTURE INTERFACE 4
X
e \DETAIL - EXISTING STRUCTURE 77|~ CONTINUOUS GEOMEMBRANE INSERT oo\ 14 o
CD.05 SCALE: NTS I E %» EXTRUSION WELD - g
o — R /— CONTINUOUS GEOMEMBRANE INSERT . D
AAqA s nq
. CONCRETE STRUCTURE R EXTRUSION WELD -
g C< (I.E. TANK FOOTING) y : _ — __ 2 5
. PR q C< CONCRETE STRUCTURE gl |5
PR (_Ji PROVIDE SLACK . (LE. TANK FOOTING) g § 5 E
4 S =
CONCRETE STRUCTURE ¢ - S 2353 |3
(LE. TANK FOOTING) R R g‘ﬁgﬁfgﬁ{f ® Lo [—Ji PROVIDE SLACK
— e CONTINUOUS ! L. T . / JOINT SEALANT gch)gI(::AI?CEIL% 5 -3
D_? GEOMEMBRANE - & %Oo %Oo %Oo %Oo %Oo ;% %99 ;% ? ;% jﬁféf %oo %09 0 %oo %oo ? %oo ? A& %oo ? S “ sk
e INSERT i %%%%%%%%%@% ! _\ 35 22l E
© )| ——ExmRusioNwELD U S N
o R A A P S B SRR N z
p — — — T . @ o s . s L
oo YT “—GEOTEXTILE PR \ T S T S N — %%
< “ 4 B ‘ “ L
- = GEOMEMBRANE C \; \—GEOMEMBRANE\Z SEOTEXTILE ;E
. ~ === |_3/4"EXPANSION  (PROVIDE SLACK) T <
NOTE: S
GEOMEMBRANE INSERT TO BE MANUFACTURER'S STANDARD CONCRETE STRUCTURE INTERFACE B e O
CONCRETE STRUCTURE INTERFACE 25
<1 7 DETAIL - NEW STRUCTURE z
TYPICAL GEOMEMBRANE TERMINATION Ch .o SCALE: NTS <44 IiETAISL - NEW STRUCTURE g
CD.01 ALE: NT
£1 DETAIL - NEW STRUCTURE N J
CD.05 SCALE: NTS : CONCRETE STRUCTURE T CONCRETE STRUCTURE 4 A
o /_('-E- TANK FOOTING) st e, /(I.E. TANK FOOTING)
7 fﬁghﬂgg"BRANE L /—CONTINUOUS GEOMEMBRANE INSERT
A o SIO
| I C ‘ q dfaﬂ,‘/—EXTRU ION WELD 5 g
DESIGNER NOTES: L JES 5
e S5nQ A0
1. THE GEOTEXTILE LAYERS ARE PROVIDED TO PROTECT THE GEOMEMBRANE DURING AND q C< =<0 ©
AFTER CONSTRUCTION. GEOMEMBRANE DI >EX Z
e (PROVIDE SLACK) _ . % E LEL @
2. IN AREAS OF HIGH SEISMIC ACTIVITY WHERE THERE IS A CONCERN OF CRACKING OF THE ® : [;J GEOMEMBRANE 0oz 2
CONTAINMENT WALL DURING A SEISMIC EVENT, THE GEOMEMBRANE MAY BE EXTENDED C (PROVIDE SLACK) g W
TO THE TOP OF THE CONTAINMENT WALL. 28 2 %
b3E &
v —— —— —— " ' e — — — — 8 < E
— \ \ SEIELE =
= GEOTEXTILE GEOTEXTILE || /11— W
GEOMEMBRANE
CONCRETE STRUCTURE INTERFACE \ )
CONCRETE STRUCTURE INTERFACE <1344 DETAIL - NEW STRUCTURE e )
CD.01 SCALE: NTS SHEET ID
< p7 DETAIL - EXISTING STRUCTURE
CD.01 SCALE: NTS CD .05
- J

RHOPKINS
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RHOPKINS

DIKE INTERIOR RISERS

(SEE TABLE)

P
_: ﬁ_
11/8"TYP US Army Corps
DIKE INTERIOR TREADS (SEE TABLE) 30" DIKE EXTERIOR TREADS (SEE TABLE) —————— of Engineers®
EXTEND TO WALKWAY 3/8" GALV PLATE - N
B 12" MIN _ ¢ ¢ v u
SRS s
1 1/2" DIA STEEL PIPE HANDRAIL o 1 11/16" HOLES
WITH WELDED JOINTS (TYP) ﬁ} $
A 1 1/2" DIA STEEL PIPE, POSTS,
) GUARDRAIL AND MIDRAIL
WITH WELDED JOINTS (TYP) 51/2"
\ ‘ (1) TREAD PLAN
/' DEPTH
~ / \ ! 3/8" DRAIN HOLE (TYP)
<7 %) |
4 <l 4
=T~ LLJ 1/2" DIA GALVANIZED ;
. % | 1/4
S am EXPANSION |
o N\
! e~ x o ANCHORS 4" LONG |
#4 @ 12" O.C. N = = : ,
& Tt e il )
@ ) ; (NN PR . s 4 z
\l (D 4, < O
O w — él < P =
™ Ll | 4 o
X a . N R R 4 o
STAIR DETAIL (TYP) / F15 @ “ troaley A 2
CD.06 | ) |:¢ a o
i |
o | x
-— 6" <
E6 J7 SECTION — »‘ =
\ o %
CD.06 SCALE: NTS EXPANSION JOINT
BASE PLATE DETAIL m ELEVATION s 2
CD.06 5
30" WAKLWAY (|, \BASE PLATE DETAIL Bk
1] =~
CD.06 SCALE: NTS < 8= 3
N = vd
3" CAST ALUMINUM 2& § 'g
‘ 3 NON-SLIP NOSING Lom O
—>“T 1/8"PERFT
1 1/2" DIA STEEL PIPE GUARDRAIL AND HANDRAIL L 1 1/2" DIA STEEL PIPE GUARDRAIL AND HANDRAIL e /8 #4 BAR
4 4 : <£l CLR E E E
a s N >- o)
P 4 T T [ 1 i - o 1 [ 71 1 I | . @ggg@ B
L1 4 - | | l:lA 1 | I | 1 4 - C L. LI 1 _ 1 L1 4 1 L1l Ll 5 QI%J;%O(ZDE |_u§'§
R : y QolzZ|EES NX
< 4 . ) a 4, ) a a P (@p)] a<ox|o-ln |0«
4 4 ) 4 “ 4 ’ 4 ‘ 4 % ) g
4 4 g , K j\q ? fq : <
: - 7 - - o
“ 4 ‘ |4 Aj “ a4 4 qﬁ 4 a ’4 2 a < i g) &)
: ‘ o RN Do R 4 2 i
N 4 N P “4 . a P , ) ] a B 4 a ) ' 2 <t =
I(l ;lAl = ;lAl pi) A; - | 4; q) N C ; - 4[; 1 ll:llA ; lld; l)l Eé
A 4 : e STAIR DETAIL 52
o CD.06 SCALE: NTS ‘§<Z(
1 1/2" DIA STEEL PIPE GUARDRAIL AND HANDRAIL 1 1/2" DIA STEEL PIPE GUARDRAIL AND HANDRAIL SZ
- a E %
'
: <
e GENERAL NOTES: 2
1. PIPE HANDRAIL MUST HAVE WELDS GROUNDED SMOOTH AND BE HOT DIPPED GALVANIZED AFTER L Py
FABRICATION. p S
CON CRETE STAIRS PLAN 2. ALL STAIR METALLIC COMPONENTS, INCLUDING BUT NOT LIMITED TO STRUCTURAL STEEL, HANDRAILS AND
=07 EO SCALE NTS REBAR, MUST BE GROUNDED. ALL METALLIC COMPONENTS MUST BE MADE CONTINUOUS VIA #4 BARE
: - COPPER JUMPERS AS REQUIRED. GROUNDING MUST BE BY CONNECTING METALLIC COMPONENTS TO TANK
GROUNDING SYSTEM VIA #4 BARE COPPER CONDUCTOR BELOW LINER. BELOW GRADE CONNECTIONS MUST
BE PERFORMED VIA EXOTHERMIC WELD PROCESS. .
@0 O
i 2
=2% W
=58 o
TABLE OF STAIR DIMENSIONS - s . % é = s
‘ DESIGNER NOTES: \ ”gJ o5 z
222 =
STAIR INTERIOR INTERIOR EXTERIOR EXTERIOR . 1. PER IBC GUIDELINES RISERS HAVE A MINIMUM HEIGHT = 4" = % o
NUMBER TREADS RISERS TREADS RISERS AND A MAXIMUM HEIGHT OF 7" <4 T
ow uw
1 #T @ #ll — #l_#" #R @ #ll = #l_#ll #T @ #ll = #l_#ll #R @ #ll = #l_#ll g 2 E %
— — — — 2. TREADS MUST HAVE A MINIMUM DEPTH OF 9 1/2", 3 >
2 HT @#" =#-# #R @ #" = #'-# HT @ #" =#-# #R @ #" = #'-# AS MEASURED FROM RISER TO RISER. 9
3 #T @ #" = #-#" #R @ #" = #-#" HT @ #" = #-#" #R @ #" = #-#" '
3. HANDRAILS MUST BE EXPOSED GALVANIZED. PAINTING IS NOT
4 #T @ #" = #-#" #R @ #" = #-#" #HT @ #" = #'-#" #R @ #" = #-#" ‘ ALLOWED. \
5 #T @ #ll = #l_#ll #R @ #ll = #l_#ll #T @ #ll = #l_#ll #R @ #ll = #l_#ll . — . — . — . — . —
o J
4 N
SHEET ID
o J
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2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20
4 N
19-W-4 (1" x 1/8") STEEL
METAL BAR GRATING ROUND EDGE~
, US Army Corps
- 11/2" DIA POST FOR ] of Engineors®
PIPE RAIL (TYP) N y
C8x11.5 Cox13.4 p N
—o-—7 ot o - & o] .
] 0 7 ! 0O ] <
| a
)
|
] /— 4" x 1/4" TOEPLATE
L S /
™ WELD 1/4" END /
GRATING PLATE TOCS R EL. = XXXX'-X" ¢_
0 SPAN 0 {h
-~ C i ——— Al / 5 [ [ ]
% X (2) - 5/8" DIA s
& & - — EL. = XXXX'-X"
&8 3 T—_O — —v —— ——— ¢ A325 BOLTS TOP OF DIKE WALL ¢'
=c.: % /,
o)) (40]
O PR O R — R )
—— L3x3x1/4 (TYP) s
DIKE WALL BELOW z
C Y 5/8" DIA A325 2
BOLTS (TYP) a
DIKE WALL .
5 2
« G J
TS3x3x3/16 (TYP) CONCRETE SLAB ( h
ON GRADE FOR 5
CONTAINMENT 9
EL. = XXXX'-X" oz |8
Y O Y DIKE BASIN i [ |2
@ C8x115 Cox134 all llo w85 |E
5 2 (V) ]
w ot : 8353 |9
B 36 L 104 3/
STEEL STAIR PLAN THICKEN SLAB ) :
HS : AT STAIR BASE & lpld |o
ROUND EDGE C.03 SCALE: NTS AL Ssleele B
N - NSECTION
n W = (m Q
a— ) wP g LIT X5 [N X
I | 1 1/2° DIA GALY CD.07 SCALE: NTS B<|5x553 38
] STEEL PIPE (TYP)
e
G ZA 2
L
= 11T@10"=9-2" ) 3/4" CHAMFER (TYP) % <
® {— - 3/4" CHAMFER (TYP) 23
% 3-0" - ROCK BALLAST ¥
= d ROCK BALLAST MIN o U
9 GEOTEXTILE & 2
— GEOTEXTILE NON-SHRINK FUEL IMPERMEABLE SE
FUEL IMPERMEABLE GROUT (TYP) GEOMEMBRANE LINER S0
I -k —— 1/2" DRAIN GEOMEMBRANE LINER i
S ; I HOLE GEOTEXTILE <
/ ) \@L GEOTEXTILE s
(2)'5/8" DIA / 4|IX 1/4!! 000 - — - ED . J
A325 BOLTS _/ IR p
TOEPLATE (1) TREAD 1:05050-0( q 4
DEPTH N - 1\
; | 5/8" DIA
o N— 5/8" DIA #4 @ 12 =
L3x3x1/4 T (2) S CASTAN-PLACE OC EW O CAST-IN-PLACE
- N ANCHOR BOLT
BRACE (TYP) 5 N oo ANCHOR BOLT 43" x 40" EMBED 6" (TYP)
W-19-4 (1 1/4 x 3/16) STEEL > | _SQUAREMIN_|  EMBED 6" (TYP) - e - e
METAL BAR GRATING TREAD, : B
" " on =
BASE PLATE [ 11x3-6" WELD ® AGGREGATE BASIN TYPICAL 5o 2
o OR EOLT T0 STRINGERS AGGREGATE BASIN TYPICAL =42 =
DETAIL o 238 &
D07 ,, NETE S A5 BASE PLATE DETAIL ZEX O
" THICK BASE PLATE SC1 oo s D STAIR BASE DETAIL e
WELDED TO HANDRAIL & : : C15 225 £
- ) CD.07 SCALE: NTS oZ3
BOLTED TO STRINGER (TYP) 23¢ @
GENERAL NOTES: ogz <
— n
1" NON-SHRINK CONCRETE SLAB /\ <on
(MIN) ON GRADE FOR = C15 | STAIR BASE DETAIL 1. METAL GRATING FOR LANDINGS AND STAIR TREADS MUST BE W-19-4, WITH BEARING BARS AS 28> O
1/2" DRAIN CONTAINMENT = CD.07 INDICATED. TREADS AND LANDINGS MUST HAVE CHECKERED PLATE NOSINGS. GRATING S =
HOLE DIKE BASIN = MUST BE ANCHORED WITH SADDLE CLIPS. MAXIMUM PANEL WIDTH MUST BE 2-0". EDGES
. . \ J' ! MUST BE BANDED. TREADS MUST BE FABRICATED WITH CARRIER PLATES AT ENDS.
NG e ][ : Al | « R S 2. ALL GRATINGS, HANDRAILS, STRINGERS, ANGLES, PLATES AND BOLTS FOR STAIRS MUST BE
1IN Y * HOT-DIP GALVANIZED IN ACCORDANCE WITH ASTM A123.
1 _ y,
e 3. ALL STAIR METALLIC COMPONENTS, INCLUDING BUT NOT LIMITED TO STRUCTURAL STEEL
= = " _ - ’ ’ e
;’;'gTKAEI"é SB';%'?E ®|S ‘Z’S CDHlééCg\gJTIEJéég%" e HANDRAILS, AND REBAR, MUST BE GROUNDED. ALL METALLIC COMPONENTS MUST BE MADE
PLATES (TYP 1-0" H5 S ECTlON (TYP) CONTINUOUS VIA #4 BARE COPPER JUMPERS AS REQUIRED. GROUNDING MUST BE BY SHEET ID
(TYP) SQUARE MIN_CD.07 A5 SCALE. TS CONNECTING METALLIC COMPONENTS TO TANK GROUNDING SYSTEM VIA #4 BARE COPPER
CONDUCTOR BELOW LINER. BELOW GRADE CONNECTIONS MUST BE PERFORMED VIA CD.07
EXOTHERMIC WELD PROCESS. .
-
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 N
1'-0" MIN
- US Army C
3/4" CHAMFER (TYP) of Engineers®
EL. = XXXX.XX+6 %_ 4% @ X" N J
A () TOP OF WALL @ SN EL. = XXXX.XX+3 %_ - ~
: m YK I TOP OF WALL w
. B1 TYPLICAL SECTION-SPILL - =
a CONTAINMENT WALL 2"CLR(MYP) 1] - ﬂ : i
FUEL STORAGE TANK " : CD.08 ; « ©
— EL. = XXXX.XX+1 < R SEE GEOMEMBRANE AND r ’E w ~
= . . 3 EXPANSION JOINT DETAILS :
7 _ ;! i EL. = XXXX.XX+1.5
TOP OF FOOTING © 4 EL. = XXXX.XX (VAR'ES)¢_ x — 1 _f] — q X %’
ﬂ 4, . ) : . e R
\ 4’ ¢ —— L % Q RN T S <
GEOMEMBRANE MUST BE FASTENED TO TANK 2 w N TR === O i Ao Rl=I=1] 9
N EXPANSION JOINT i I e s T=T=N=T=1=] U i I, =]
FOUNDATION, SEE CONCRETE STRUCTURE i N ! i R e GEOMEMBRANE MUST BE NJ; #X @ X" T [P 8 e, EL. = XXXX.XX
INTERFACE DETAILS ON SHEET CD.05 Jr RN 7 SR i q FASTENED TO THE _ SR — IRllsSHSSHISSH S 1 S . q q ! ' : %
B — | [— — | [— [ [— 4
_¢ EL. = XXXX.XX T CONCRETE WALL, SEE = * Jy $ T \ - /29 1 | ° } SN 3
A CONCRETE STRUCTURE : “ R ) oy oL
4 . Q [ X [} ) 22 ° ) [} ) )
XPANSION JOINT - " “ INTERFACE DETAILS ON < 7 /é o — :
SHEET CD.05 * * X" // —l |<\ X"
% B — Xl_xu
3] #X @ X" —/ \ . \
= #X @ X", BENT BAR - Z
K3 TYPICAL SECTION - SPILL CONTAINMENT WALLS IN WALL XX -
C.03 SCALE: NTS 3
K12 TYPICAL SECTION - SPILL CONTAINMENT INTERMEDIATE WALL 0
11}
C.01 SCALE: NTS o
3/4" CHAMFER EACH 3/4" JOINT FILLER WITH SHEAR LOAD TRANSFER DOWELS, é
DESIGNER NOTES: CONTINUE MAX 50% HORIZONTAL SIDE OF JOINT BACKER ROD EACH FACE ANCHOR ONE END, OTHER FREE TO MOVE =
BARS THROUGH JOINT, OR STOP CONTINUOUS NITRILE STOP ALL HORIZONTAL CONTINUOUS NITRILE N J
1. CONTAINMENT WALLS MUST BE DESIGNED BY A STRUCTURAL ALL BARS SHORT OF JOINT 6" CENTER BULB WATERSTOP BARS SHORT OF JOINT 9" CENTER BULB WATERSTOP 4 h
ENGINEER BASED UPON REQUIRED HEIGHTS AND SOIL CONDITIONS. \ 5
= Z
4 . 4, Y a a9, . .4 @)
© 2. PROVIDE VERTICAL ROUTED JOINTS AS NECESSARY TO CONTROL - . :\ . - 2 - \-\ : // .. e i [ |2
CRACKING. 2 R A :/ o : e e /A =8 [
Z < e -s—( ¢ Z R © - : i S § E T
A CoL « et Ty e ] : 253 |3
. —— — —— | 233 |3
o 0" MIN 3/4" CHAMFER (TYP) ) « A S :
JET FUEL RESISTANT " cm\ VERTICAL BAR EACH SIDE JET FUEL RESISTANT 2" CLR\ VERTICAL BAR EACH SIDE
EL. = XXXX.XX+7.5 %_ SEALANT ALL SIDES ' OF JOINT, EACH FACE SEALANT ALL SIDES ' OF JOINT, EACH FACE : o B
I (o o I TOP OF WALL oxlEgls |8
. zZ|lzx|¥ |k
S ) oY IZ8I52|s | %
: #X @ X 212619212 |u3
| = e G8 WALL CONTROL JOINT DETAIL G13 WALL EXPANSION JOINT DETAIL 2o2TEE8 MR
RagEcy ) CD.08 SCALE: NTS CD.08 SCALE: NTS
: /— #X @ X T
|4 T/2 2
. INSIDE OF DIKE WALL =
1 2" CLR (TYP > OUTSIDE OF DIKE WALL T / 2
|- (TYP) < PIPE OR PIER \ R ADDITIONAL BARS AROUND g%
§ | T 5 (OVER 2" DIAMETER) \ FUEL RESISTANT SEALANT STEEL SLEEVE SIEN AR PENETRATIONS, REPLACE AREA OF BARS o 0
< : © PR B CUT BY OPENING AT A MINIMUM X<
- 1 | NITRILE BOOT SLEEVE SEAL 4 “ N
X L. SEE GEOMEMBRANE AND SEAL (TYP) STAINLESS STEEL 5 / vl A'?L'L(E\ESOT 23
< - EXPANSION JOINT DETAILS BOOT CLAMPS g 2
_¢ EL. = XXXX.XX (VARIES) S o SLEEVE SEAL TOP OF BASIN FLOOR I 1NN 3
7/ (e
I :l w PRE-FABRICATED ADDITIONAL BARS AROUND - J
T=TT—IT=N . —
EE=E=EEN GEOMEMBRANE ? PENETRATIONS, REPLACE 4 N
=== a L =
q D:T : ‘ | | __EL = XXX XXH -5¢_ BOOT \ i ||| 2 AREA OF BARS CUT BY CARRIER PIPE
= | J [ | 4
Al < IREEE R : 5 OPENING AT A MINIMUM
2_%) 3} [ IET=T=T memmmmy ¢ 4 N |/,
3 <l M o 2 ot ~f [ N
#X @ X" Ny - _ . o SRR SO K
! JV @ N : [ 71 _ EL. = XXXX.XX %_ R q §
: RN : 4 : SR B Tt RN ) L. STAINLESS STEEL sop g
o 4 4 4 s - t
2 .+ //eﬁ q;“ !44 o ~— ° e : - - )\\ : 6" 6" BOOT CLAMPS Eé@ a
// ] n - ] n = (—D m E j
X'-X | | X'-X i 2
o — GEOTEXTILE 42E £
3 K#x @x \ ) SLEEVE ANCHOR AND MIN . cg=s =
= #X @ X", BENT BAR. X'-X" GEOMEMBRANE 1/4" THICK WATERSTOP SLEEVE ANCHOR AND MIN x 3¢ =
MATCH VERT. 1/4" THICK WATERSTOP o5z 4
REINF. IN WALL XX =Lh 2
= z
NOTE: FOR PIPES 2" IN DIAMETER OR LESS, SEE DETAIL ON SHEET CD.01. g% £
e 5
CONCRETE BASIN FLOOR LARGE ©
<s( 5 4 TYPICAL SECTION - SPILL CONTAINMENT WALL B9 PIPE PENETRATION DETAIL B14 CONCRETE WALL PENETRATION DETAIL
CD.08 SCALE: NTS CD.08 SCALE: NTS CD.08 SCALE: NTS
o J
4 N
SHEET ID
o J

RHOPKINS
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AWALKER

B
w H14/A2/A10 " GRATE AND ERAME GRATE AND FRAME
PIPE 2T$F:AMFER Ufs EAm'1y oab®
A WEEP DRAIN (2 EA), 1-1/2" DIA #4 @ 12" 0.C. EACH WAY IN CENTER OF | o' Engineers™
" b ——T — . ; HDPE WITH END CAP. WALLS, HORIZONTAL BARS CONTINUOUS p §
GRATE AND TR rl ' e BLANKET WITH GEOTEXTILE 30" AROUND CORNERS .
FRAME PRIOR TO PLACEMENT OF e
\ \ : =1, ROCK BALLAST -
\\ 8" 25 1/2" 8"
N |t — — —
O
> Z _ 4 la [
L — Z| & = e o I NG
_— H-J — ﬂfm* PR M:m: " "
5 @ =l=] . sliE=ll 1/2" PERFERATIONS, 1" O.C.
- 7 LT ERR | B COBBLE STONES
- L il n < GEOTEXTILE
==} 4 Ll - 11 pd
L < s I o< FUEL IMPERMEABLE
s B “ K [T <z (2) - #5 x 10" GEOMEMBRANE LINER
4! T “ N L 7 AROUNDPIPE  |GEOTEXTILE
! o .., \ ol 1 %
27 OPENNG _ S NG 1. o a&
) 6" NITRILE WATERSTOP E =1 S 7 e~ DS
- 41 1/2 | 6" (TYP ALL SIDES) \@ﬁ@ﬁ ‘| SLEEVEW/
- - ?@ﬁ@ﬁ“ . WATERSTOP z
41 1/2" T 2
- — Y =l . a
g - - 5
- 4 S S @y, ol DIP (6" MIN) i
) db - : e
J1 K7 SECTION ' PR NITRILE BOOT SEAL W/ SS CLAMPS
. - X
CD.09 SCALE: NTS 6 NITRILE WATERSTOP SEGMENTED ELASTOMERIC 4
=
1o/ |4 TYPE X AREA INLET PLAN (TYP ALL SIDES) SEAL (TYP OF 2) . |
C.04 SCALE: NTS g 19 1/2"
- (2) - #4 EACH WAY ( h
35 1/2" .
INLET CONSTRUCTION GENERAL NOTES: — s
L @)
Ewlr |5
1. STANDARD CONSTRUCTION MUST BE CAST IN PLACE REINFORCED 8= 2
' W /O
SESIGNER NOTES: CONCRETE. PRECAST CONSTRUCTION MUST NOT BE ALLOWED. HiE :
Z olwn (@]
1. A PIV OR GATE VALVE IS NOT ALLOWED FOR CONTAINMENT DRAINS. 2. REINFORCING STEEL FY =60 KSl. SECTION
3. MINIMUM CLEAR COVER OF CONCRETE OVER REINFORCING STEEL J1
2. DO NOT APPROVE PRECAST INLETS AS THE JOINTS AND CONNECTIONS H14 : ) s
ARE SUSCEPTIBLE TO LEAKS. MUST BE 3 INCHES FOR CONCRETE PLACED AGAINST THE SOIL. CD.09 SCALE: NTS Bl s 2
o @2l ¥
4. CAST IRON GRATE AND FRAME MUST BE HEAVY-DUTY NEENAH R-1878-B3G Zolz %Y |E
3. SELECT THE APPROPRIATE CROSS-SECTIONS FOR THE SELECTED LINER 53|2x|X 0l | .
ey OR LIGHT-DUTY NEENAH R-1879-B3G (WHERE NOT SUBJECT TO HEIEE 3 W
' POSSIBLE WHEEL LOADS), OR APPROVED EQUAL. cx|cx|os5D |8
5. MINUMUM 6" COMPACTED (95%) SUBGRADE REQUIRED UNDER INLETS. .
i
L
P
9¢g
[TT2)
CONTINUOUS GRATE AND FRAME INDICATOR HANDWHEEL w5
GEOMEMBRANE INSERT " GEAR ACTUATOR o 4
OF WALLS, HORIZONTAL BARS SO TuouS EXTRUSION WELD <
EXTRUSION WELD , GEOMEMBRANE INSERT I
usIo CONTINUOUS AROUND CORNERS GRATE AND FRAME N — o ‘é %‘
GEOMEMBRANE #4 @ 12" O.C. EACH WAY IN CENTER i z
OF WALLS, HORIZONTAL BARS e 4'x4'x4" CONC PAD %
. rL - - CONTINUOUS AROUND CORNERS s EJ I W/ 4x4 W2.9xW2.9 WWF >
| ] iil 5 ™
. - h — e — '“_,________________________________________________________________________________________________ ‘ ’ | _ ‘ | ‘ | _ \ /
e - U E=EIEELELE] o] | | oo . g
M ) i NI ] R
%) GEOTEXTIL “ i
a2 . EXTENDED BONNET (SEALED)
z é /—(AzF){ E)?JSN)E) 1;|0F')'E CONCRETE SURFACE e T
A 9 Lu ] n
> N 7 GEOTEXTILE w2 _—@-#5x10
o u = R &8 FUEL IMPERMEABLE < . : AROUND PIPE BODY N %)
EI=]] N > W : 4 (SEALED) N -
i B B — D GEOMEMBRANE LINER o i e b COVER / $g2 X
Iy | %E_FEVIES\_/I_V(/)P GEOMENER, i £ \ ,, ECCENTRIC PLUG VALVE £58 I
i R k\ | | sLeevews 238 w
Al 4 IN. | ) 4 .| wATERsTOP : ; zez @
! — | — B Ay !ﬁ%ﬁ q AL dlB ayzx Z
: A e @ ele DIP (6" MIN) Y == 4 i W T N B A S FLOW DIRECTION ——= cos X
o o 4 b : : i - kS B AR tp A alp 32 O
e e N NITRILE BOOT SEAL W/ SS CLAMPS i et @ ele DIP (6" MIN) Il 52z b
1 - - < © e I e e 228F &
SEGMENTED ELASTOMERIC e NG <L
6" NITRILE WATERSTOP N Y / : ; N NITRILE BOOT SEAL W/ SS CLAMPS SEATED END TR
(TYP ALL SIDES) SEGMENTED ELASTOMERIC o<t Z
) ) ) 6" NITRILE WATERSTOP SEAL (TYP OF 2) o =
.8 19172 & (2) - #4 EACH WAY (TYP ALL SIDES) NOTE: 100% PORT ECCENTRIC PLUG VALVE MUST CONFORM TO AWWA C517 5
35 1/" 8" 19 1/2" g" AND BE RESISTANT TO HYDROCARBONS (NITRILE RUBBER SEALS). GEAR O
- 0 - - (2) - #4 EACH WAY ACTUATOR BOX WITH HANDWHEEL MUST BE LOCKABLE.
35 1/2"
a - CONTAINMENT DRAIN VALVE DETAIL
o J
J1 A2 SECTION C.01 B15 SCALE: NTS p §
CD.09 SCALE: NTS
J1 A10 SECTION SHEET ID
CD.09 SCALE: NTS CD.09
- J
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12 13 14 15 16 17 18 19 20

SLEEVE SEAL

STAINLESS STEEL

SLEEVE SEAL

FOR FML PENETRATION DETAIL,

SEE SHEET CD.08 STAINLESS STEEL

BOOT CLAMPS

<
4
’H\"‘\H‘H\HH‘H\H‘H\M\HM\HMH\ [T~

SN
o

PIPE ¢

SLOPE

BOOT CLAMPS
CONTAINMENT BERM G
ﬁ T
[ENNNNE
PIPE G
SLOPE SLOPE
| = = = = = == = === == v e .
= = e e sl e s e e e e s TS o )
B e e e e e e s e e e e e e T / -
: : e e e e LI
) ) RIEIEEIEIEIETETEL CONCRETE DEADMAN ‘
q TR ANCHOR REINFORCED
=IEEEER AS NECESSARY
BUNA-N BOOT JTMMM‘T‘ =
SEAL (TYP) IS
q [ 1/2" SLEEVE DRAIN WITH BALL
VALVE AND CAP

2" x 1/2" THICK STEEL RING
WATERSTOP WELDED TO PIPE

SLEEVE

l—— = T T T = T T T [ T l——T T l—— T [—— T [ T T [ T T l—— T l—— [ T T T [ ——[ T [ T [ —— T [— T —— T [— 2 <

AT T T T T T T T 4
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— R R R — R R R — R R R — R R R — R R R — R R R — 4

Rl el e e e e T
ISR EEEEEEEEEEEEEEER o

. . . o . . . o o _ . o . . . 1 A

ST =TT :
4l

*H\*HHH* 4 .
/_ CONTAINMENT BERM—/

a
\ — <
a4 * a
<
\H H\ 4o

a4

H‘f <

BUNA-N BOOT SEAL (TYP)

INTERIOR

BERM DIKE WALL PENETRATION DETAIL

co\ M6

SCALE: NTS

DESIGNER NOTES:

1. PIPE SUPPORT TYPES AND LOCATIONS MUST BE CALCULATED BY PIPE STRESS ANALYSIS AND HYDRAULIC TRANSIENT CALCULATIONS. PIPE SUPPORT SHOWN
IN THIS DETAIL IS FOR INFORMATION ONLY. CHANGE THE SUPPORT TYPE AS NECESSARY BASED UPON CALCULATION RESULTS.

2. SEE CHART FOR CARRIER AND SLEEVE PIPE DIMENSION COMBINATIONS FOR MECHANICALLY ADJUSTABLE SEGMENTED ELASTOMERIC SEAL. CONFIRM
DIMENSIONS WITH SELECTED MECHANICALLY ADJUSTABLE SEGMENTED ELASTOMERIC SEAL MANUFACTURER BEFORE SELECTING SLEEVE PIPE SIZE.

3. FOR CONTAINMENT BERM AND FML PENETRATION INFORMATION, SEE CIVIL SHEETS.
4. SUPPORT CARRIER PIPE IN SLEEVE WITH NON-CONDUCTIVE SUPPORTS SPACED A MAXIMUM OF 10" APART.

5. SLOPE SLEEVE PIPING TO ALLOW FOR DRAINAGE THROUGH SLEEVE DRAIN.

CARRIER PIPE SIZE (IN) 213[4|6|8|10{12|14|16(18|20|22|24|26|28|30|32|34|36|42|48|54
CASING PIPE SIZE (IN) 6|6|8|10{12{14|16|18|20|22|24|26|28|30|32|34|36|38|40|48|54|60

DESIGNER NOTES:

1. DETERMINE FORCES ACTING UPON PIPING PASSING THROUGH DIKE BERM TO DETERMINE WHETHER OR NOT A CONCRETE DEADMAN ANCHOR IS
REQUIRED AND, IF SO, ITS SIZE TO COUNTERACT FORCES. IF IT IS NOT REQUIRED, THEN DELETE FROM DETAIL.

2. SLOPE SLEEVE PIPING TO ALLOW FOR DRAINAGE THROUGH SLEEVE DRAIN.
3. CONCRETE DEADMAN ANCHOR (IF REQUIRED) MUST BE CENTERED ON THE CONTAINMENT BERM.

4. ENSURE THAT THE CONCRETE DEADMAN ANCHOR (IF REQUIRED) DOES NOT INTERFERE WITH PIPE SUPPORT STRUCTURES.
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-

B

PROVIDE 1/4" THICK

DNODES

US Army Corps

- _e——]—3 LRl | PROVIDE 1/4" THICK of Engineers®
e N ! AND SADDLE PTFE INSULATION NOTE: IF U-BOLT IS COATED, \ J
! I ! STRIP BETWEEN PIPE, THEN PTFE NEED ONLY BE / ™
: : CAST IRON SADDLE SADDLE, AND U-BOLT PLACED BETWEEN THE PIPE w

PIPE SUPPORT DETAIL @ | | \ 1 AND THE SADDLE. 3

TYPE FS: FREE SUPPORT (TYP) \ CD.13 | | REDUCER N ) ADJUSTING BAR
| | \“/ 5
| | 3" CARBON STEEL e =

2 e = <
) S PIPE SADDLE =
| | THREADED NIPPLE - 4" DIA STD WT L/ -
l l ﬂz\ | ] 5 STEEL PIPE Ss== 4" LONG PIPE NIPPLE
: : BASE PLATE | (A4121231H/c2) REngcA)\FTSsION ® \ | (FIELD ADJUST FOR HEIGHT)
CD.11 | o |
| | U | WITH 3 1/2" MIN. = BASE PLATEm | REDUCER
| v | s EMBEDMENT | 1/4" DRAIN HOLE
| | L /] . | Y CD.11 |
| BN AR JL A \U% P | (4) - 1/2" EXPANSION
PIPEG — VY@ — — — — — — R I ]l e —————— )_ PIPE ==, « N7 BRI —_— ANCHORS BOLTS
¢ — @ el -/ \2 ® o ¢ : T R « Ly =sc i WITH 3 1/2" MIN.

| PRI m w -7 EMBEDMENT
p— < “ é A A M

DESIGNER NOTES: ADJUSTABLE PIPE SADDLE SUPPORT DETAIL (PS-1)

1. OTHER PIPE SUPPORTS AND SUPPORT LOCATIONS MUST BE CALCULATED

7:14:31 AM 2/13/2025
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| BYAPIPE STRESS ANALYSIS AND HYDRAULIC TRANSIENT COMPUTATIONS. C.05 SCALE: NTS ’ ADJUSTABLE PIPE SUPPORT DETAIL (PS-Z) %
C.05 SCALE: NTS

K2 TYPICAL EXPANSION LOOP 3/4" NLT SCH 80 PIPE 2l §

C.05 SCALE: NTS i BALL SIPE LINE L )

VALVE 4 )

TYI> [\ . = —HHt-—H+ T
1141/ o3r 23 /1/2 PLATE 1 B B
THREADED
CAP

3/4" WELDING
BRANCH

SOLICITATION NO.:
CONTRACT NO

ISSUE DATE:
01-23-2025

1" WELDING BRANCH

1" BRONZE MALE CAM

4"

23/4" 23/4"

DESIGNED BY:
D NODES
DRAWN BY:

R HOPKINS
CHECKED BY:

J KING
SUBMITTED BY:

SIZE:

22x34

TYPE CONNECTOR WITH
Y FEMALE DUST CAP
N - - \_ ;
11/16" DIA HOLE (TYP) === JF m
Z
1" NLT SCH 80 &
<15 o BASE PLATE AN 1" FULL PORT BALL VALVE &2
CD.11 SCALE: NTS PIPE LINE N SI
2" MINIMUM FOR LINES © 23
8" AND LARGER. KEEP x
DISTANCE AS SMALL AS — ] 2
3! POSSIBLE FOR PIPE DESIGNER NOTES: >
w ‘ LINES 6" AND SMALLER 1. ENSURE THAT THE ABOVEGROUND LOW POINT DRAIN HAS ADEQUATE
= —~ - CLEARANCE TO ALLOW FOR FULL ROTATION OF THE BALL VALVE HANDLE. N J
|_
BALL JOINTS ' MANUAL AIR VENT
= W@SCALE' NTS E14 ABOVEGROUND LOW POINT DRAIN
1 ' ' C.05 SCALE: NTS
U) N
u YELLOW BANDS (3 EA) 3 o
< "A" (TYP) ALL AROUND 569 2
| "A" (TYP) YELLOW FLOW £3g E
= X
PIPEG ——4——— HEI:[ ——————————— L 5 HiGH WHITE LETTERS | /— ARROW gL O
ON BLACK BACKGROUND 7 & § s 3
8'-0" ) £29 W
- - “m ;24 > SIZES OF LETTERS AND BANDS 382 %
| | =Sn o
. - _/ PIPE A B C 285 o
DESIGNER NOTES: PRODUCT SYMBOL 4y DIAMETER (1N} | BAND WIDTHAND | TITLE LETTER |  BACKGROUND o<* 2
1. DISTANCE TO THIRD BALL JOINT AFTER THE ELBOW SHOULD BE AS LONG X (IN) SPACING (IN) SIZE (IN) AND ARROWS (IN) =
AS PIPING LAYOUT ALLOWS WHILE MINIMIZING DROOP, BUT NOT TO YELLOW LETTERS
EXCEED 8 FEET OR MAXIMUM ALLOWABLE PIPE SUPPORT DISTANCE. AND OUTLINE — _ _ UNDER 3 3 0.5 L
B - - - : RE— DESIGNER NOTES: | 3TO6 3 1 2
1. THE EXAMPLE MARKINGS SHOWN ARE FOR JET A TURBINE FUEL, FOR OTHER FUEL 56T09 3 5 3
~ TYPES, REFER TO MIL-STD-161H. OVER S 2 3 25 . )
A2 FLEXIBLE BALL JOINTS 2. UPDATE MARKINGS BASED ON THE SERVICE REQUIREMENTS. 4
C.05 SCALE: NTS _ _ _ _ _ _ | SHEET ID
PRODUCT FLOW SYMBOL DETAIL CD.11

C.05 A8 SCALE: NTS
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12 13

14

15

16

17

18

19 20

HEX NUT OR HEADED
BOLT WITH WASHER

EL. = SEE NOTE 10 ON SHEET C.05
FUEL PIPE CENTERLINE

AS REQUIRED

-

-

SEE SHEET C.05 & CD.13
FOR SUPPORT TYPE

/ '

- ( I |

%* * 1 1
9 | : Al 4 h
(q\] | = A

I 5
\‘: l:/ /‘ QA A 7
A ‘

(4) 5/8" DIA SMOOTH ROD
WITH THREADED ENDS

OR HEADED BOLT

HEX NUT ON
THREADED ROD

SEE
SHEET
CD.01

—|BY PIPE CENTER

LINE ELEVATION

3116]/

#X TIES @ XX /

(X) -#X BARS

MIN 2'-0" DIA
CONCRETE PIER

GEOTEXTILE

A. CONCRETE NOTES: B. CARBON STRUCTURAL STEEL:
1. CAST-IN-PLACE CONCRETE MUST CONFORM TO AMERICAN CONCRETE INSTITUTE 1. STRUCTURAL STEEL MUST CONFORM TO LATEST EDITION OF THE AMERICAN
"BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE", ACI 318. AND INSTITUTE OF STEEL CONSTRUCTION "STEEL CONSTRUCTION MANUAL".
UFGS 03 30 00 CAST IN PLACE CONCRETE OR 03 31 30 MARINE CONCRETE, (FOR
SEVERE ENVIRONMENTAL CONDITIONS). 2. WIDE FLANGE SHAPES: MUST CONFORM TO ASTM A992, Fy = 50 KSI.
2. SPECIFIED COMPRESSIVE STRENGTH: f'c = [4,000] [4,500] [5,000] PSI MINIMUM AT 28 3. ROLLED PLATES AND SHAPES: MUST CONFORM TO ASTM A36, Fy = 36 KSI.
DAYS TYP.
4, STRUCTURAL TUBING: MUST CONFORM TO ASTM A500,
3. REINFORCING MATERIALS:
5. ANCHOR BOLTS: MUST CONFORM TO ASTM F1554, Fy = 36 KSI.
REINFORCING BARS: MUST CONFORM TO ASTM A615, ASTM A706, ASTM A934 OR
ASTM A934, GRADE 60. 6. STRUCTURAL WELDING MUST CONFORM WITH SPECIFICATION 05 50 13. POL
SERVICE PIPE WELDING MUST CONFORM WITH SPECIFICATION 33 52 23.15.
4. LAP SPLICES AND CONCRETE COVER OF REINFORCEMENT MUST CONFORM TO ACI
318 USING CLASS B TENSION SPLICES UNLESS OTHERWISE NOTED. 7. DO NOT WELD CARBON STEEL PLATES OR TEES TO STAINLESS STEEL PIPE.
5. REINFORCING BARS MUST BE SUPPORTED AT 2'-0" OC, EACH WAY, MAX. 8. DO NOT WELD GALVANIZED CARBON STEEL PLATES OR TEES TO STAINLESS
STEEL OR CARBON STEEL PIPE.
6. ALL REINFORCING STEEL AND EMBEDDED ITEMS SUCH AS ANCHOR RODS AND
WELD PLATES MUST BE ACCURATELY PLACED IN THE POSITIONS SHOWN AND C. SOILS & FOUNDATION NOTES:
ADEQUATELY TIED AND SUPPORTED BEFORE CONCRETE IS PLACED TO PREVENT
DISPLACEMENT BEYOND PERMITTED TOLERANCES. 1. MAX ALLOWABLE NET SOIL BEARING PRESSURE:X,XXX PSF
7. DETAIL BARS IN ACCORDANCE WITH "ACI DETAILING MANUAL", PUBLICATION SP-66, A. ONE-THIRD OVERSTRESS MAY BE ALLOWED FOR TEMPORARY
ACI 318, AND ACI 315. WIND/SEISMIC LOADING.
8. PROVIDE ACCESSORIES NECESSARY TO PROPERLY SUPPORT REINFORCING AT 2. LATERAL BEARING PRESSURE: XXX PSF/FT BELOW FINISHED GRADE
POSITIONS SHOWN ON DRAWINGS.
3. FRICTION ANGLE: ¢ = XX°
9. EXPOSED EDGES OF CONCRETE MUST BE CHAMFERED 3/4".
4. LATERAL EARTH PRESSURE COEFFICIENTS:
10.CLEAR COVER TO REINFORCING FOR CAST-IN-PLACE CONCRETE MUST BE AS
FOLLOWS UNLESS NOTED OTHERWISE: A. ACTIVE: Ka = X.XX
B. AT-REST: Ko = X.XX
A. CONCRETE CAST AGAINST OR PERMANENTLY EXPOSED TO EARTH: 3" C. PASSIVE: K, = X.XX
B. CONCRETE EXPOSED TO EARTH OR WEATHER:
l. No. 6 THROUGH No. 18 BARS: 2" 5. COEFFICIENT OF FRICTION: p = X.XX
II. No. 5 BAR, W31 OR D31 WIRE, AND SMALLER: 1 1/2"
C. CONCRETE NOT EXPOSED TO WEATHER OR IN CONTACT WITH GROUND: 6. FROST PENETRATION: XX"
|. SLABS, WALLS, JOISTS: 3/4"
Il. BEAMS, COLUMNS (PRIMARY REINF, TIES, STIRRUPS): 1 1/2"
HEX NUT OR HEADED
BOLT WITH WASHER —\ SEE SHEET C.05 & CD.13
FOR SUPPORT TYPE
16"X16"X5/8"
STEEL PLATE
EL. = SEE NOTE 10 ON SHEET C.05
%FUEL PIPE CENTERLINE — Ny — 1" DAMP PACK
6" 6" BEDDING MORTAR OR
] NON-SHRINK GROUT
k(/ i 3/4" CHAMFERED EDGE (TYP)
* 4’ / (3) #3 TIES IN TOP 5"
I MIN 2'-0" DIA
X =z | | | A
OWwo CONCRETE PIER
we = QC* * 4 v ! ! g
x =z 1 A
=0< o
300 | :
g i NI f
o i NQ * | 4 #X REBAR x X- X" @ X" OC, EW, T&B
(X) #X BENT BARS o & LW = o P4 oal- xX-X"@ EW,
\ <> Z N q \/\/\/E\ 4
m - <
‘ a7 A A < A Z
% Pl A< / |A Ah 4 < o
Z L | < =
= < o A <
=C|> f 4 A A
- N g g 4 .
J B | . 4
! < A
(4) 5/8" DIA SMOOTH ROD
GEOMEMBRANE

WITH THREADED ENDS
OR HEADED BOLT

HEX NUT ON
THREADED ROD

4'-0" SQUARE MIN

C.05 A5

TYPICAL PIER DETAIL - DIKE AREA

SCALE: NTS

GEOMEMBRANE

e\ 14

(|
[>3

N

16"X16"X5/8"

STEEL PLATE

1" DAMP PACK
BEDDING MORTAR OR
NON-SHRINK GROUT

3/4" CHAMFERED EDGE (TYP)
/ (3) #3 TIES IN
| TOP 5"
A

FINISHED GRADE

=T

3" CLR
|———

FREE AND GUIDED SUPPORTS - X'-X"
ANCHOR SUPPO'RTS - X'-X"

3" CLR

2'-0" DIA MIN

TYPICAL PIER DETAIL - CENTERLINE

ELEVATION LESS THAN 3'-0" ABOVE GRADE

SCALE: NTS

-

US Army Corps

of Engineers®
-

Ve

DATE ) U

DESCRIPTION

-

~

ISSUE DATE:
01-23-2025
SOLICITATION NO.:
CONTRACT NO

) \_ MARK

DESIGNED BY:
A SWENCK
DRAWN BY:

R HOPKINS
CHECKED BY:

J KING
SUBMITTED BY:

SIZE:

22x34

U.S. ARMY CORPS OF ENGINEERS
OMAHA, NEBRASKA

-

-

FUEL TANKS WITH FIXED ROOFS

DOD STANDARD DESIGN AW 078-24-27
ABOVEGROUND VERTICAL STEEL
EXTERIOR PIPE SUPPORT NOTES &
DETAILS

-

-

SHEET ID

CD.12

AWALKER
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13 14

15 16

17

18 19

20

3/8" STEEL PLATE

16" x 16" x 1/2"
STEEL PLATE

A

N

(4) - 5/8" DIA. A307
N ANCHOR BOLTS
4..|/
|
DAMP PACK BEDDING
MORTAR OR NON-SHRINK

GROUT

8 1/2" PLATE

/ LOCKING NUT

= C

@
\ SHIM OR LEVELING
(—————

NUT AS REQUIRED

LESS THAN 8" DIA PIPE SUPPORT SECTION

1 OII

4"

PIPE-FIELD
WELD CONTINUOUS
TO STEEL TEE

3/8"x10" PLATE

SECTION A-A

TYPE AS: ANCHORED SUPPORT

coe\ J4

SCALE: NTS

PIPE ¢

3/8" STEEL PLATE

(4) - 7/8" DIA A307
ANCHOR BOLTS

18" X 18" X 1/2"

STEEL PLATE K\ |
Py Do

DAMP PACK —
BEDDING /
MORTAR 4"

OR NON-SHRINK GROUT ™

- B

~

—_—

3/8" STEEL PLATE LENGTH:
7 1/2" FOR 8" DIA PIPE
9" FOR 10" DIA PIPE
11" FOR 12" DIA PIPE
14" FOR 16" DIA PIPE

>}<—> SHIM OR LEVELING

NUT AS REQUIRED

1'-4" O.S. TO O.S. SADDLES

1'-3 1/4" PLATE

-

1" (TYP)

(NOTE 1)

N

7
1/2"x4.5"x10" PLATE ¢
(NOTE 1) |

L A

_r Jane" /
\J3/16" NP

1/2"x2.5"x2.5"

CS PLATE

HOLD DOWN LUGS
FILLED PTFE

SURFACE OF PLATE

| TOP OF SUPPORT STEEL

- C

CUT ALL CORNERS
OF 15 1/4" x 3/8" PLATE

1" (TYP)
-l —

—
AT

4"

1"

4"

}
il
. <
4 > | a a
s
a <
“
< | = 9
’
<
4 4 ” 4, | 4 4
a 4|
s <
<
“
s | <
I

-

SECTION B-B

8" DIA OR GREATER PIPE SUPPORT

SECTION TYPE AS: ANCHORED SUPPORT

C.05 C4

SCALE: NTS
PIPE SUPPORT NOTES:

1. PROVIDE CARBON STEEL PIPE SUPPORTS, INCLUDING: STRAPS, PLATES GUIDES AND
TEE'S WHERE CARBON STEEL PIPE IS USED. ALL CARBON STEEL ELEMENTS MUST HAVE
THE SAME MECHANICAL PROPERTIES PROVIDE STAINLESS STEEL PIPE SUPPORTS,
INCLUDING: STRAPS, PLATES, GUIDES AND TEES WHERE STAINLESS STEEL PIPE IS
USED. ALL STAINLESS STEEL ELEMENTS MUST HAVE THE SAME MECHANICAL
PROPERTIES. DO NOT WELD CARBON STEEL PLATES OR TEES TO STAINLESS STEEL
PIPE.

2. THE 15 1/4" x 3/8" HORIZONTAL PLATE BETWEEN SADDLES MUST HAVE 1" X 1"

TRIANGLES CUT OFF OF ALL (4) CORNERS. THE PLATE MUST NOT BE SQUARE IN
SHAPE SO AS TO AVOID (3) WELDS INTERSECTING IN THE CORNERS, WHICH
CAUSES AREAS OF HIGH RESTRAINT AND INCREASED POTENTIAL FOR CRACKING.

TYP/ 3/16"|/ ' |

1/16"

41/2" _
6 1/2"

A

1/16"

coa114

1/2"x1.25"x2.5"
CS PLATE —

——1/2"x2.5"x2.5" CS

PLATE HOLD
DOWN LUGS

-

US Army Corps

of Engineers®
-

Ve

DATE ) U

DESCRIPTION

TR

SECTION C-C

PIPE SUPPORT DETAIL

TYPE GS: GUIDED SUPPORT

SCALE: NTS

PIPE FIELD WELD
CONTINUOUS TO TEE
TOP OF

SUPPORT

STEEL\ =

N

4"

FILLED PTFE ON TOP

SURFACE OF STEEL PLATE

PIPE SUPPORT DETAIL

FACING ON TEE

i
|
| J \ STAINLESS STEEL.

TYPE FS: FREE SUPPORT

ce\0 19

SCALE: NTS

1/2"X4.5"X10"
PLATE (NOTE 1)

FILLED PTFE
SURFACE OF
PLATE

1/2"X6.5"X4" CS
PLATE

-

~
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 N
CONTINUE TO STILLWELL FOR ATG SYSTEM 10-0" 10' EXTENDING IN ALL DIRECTIONS FROM TANK VENT
——
5 ‘L 5' EXTENDING IN ALL DIRECTIONS FROM TANK VENT US Army Corps
ol of Engineers®
N - 7 L TANK VENT L y
e * '0’ 4 A
[ H P CLASS 1, DIVISION 1, GROUP D (T2D) L
NEW ALARMS AND FLOATS TO / 3
i BE ACCESSIBLE FROM STAIRS FLOATING PAN —] FUEL CLASS 1, DIVISION 2, GROUP D (T2D)
\\/ TANK
\\ ANY BELOW GRADE DEPRESSION
2 #12, 1 #12
2412, 141 FUEL STORAGE TANK HAZARDOUS AREA DETAIL
’ ED.O1 L13 SCALE: NTS
_—2#12,1#12 GND, 3/4"C ' '
P
,— MOUNT TANK SIDE 3' EXTENDING IN CLASS |, DIVISION 1, GROUP D (T2D)
LOW SUCTION 8:\J/|TTL E,EVY%XES / INDICATOR/DISPLAY ALL DIRECTIONS
INLET VALVE 60" ABOVE GROUND
LIMIT SWITCHES \S/OVI]¥CE:|-IT||5“£IT \_ O TO HANDRAIL AT TANK CLASS I, DIVISION 2, GROUP D (T2D) z
N / STAIRS LANDING h
OVERFILL VALVE SEAL-OFFS AS * S
LIMIT SWITCHES WATER REQUIRED (TYP) FINISH GRADE g
DRAW-OFF %
& SYSTEM LEVEL
DIKE WALL 2GS SWITCH * :
STRIPPING LINE 10'-0" RADIUS =
8 #12,1#12 J —~ ANY BELOW GRADE DEPRESSION N J
GND, 1"C @ QL P <
| ° 44/0 TW GU GND CABLE (TYP FUEL SOURCE (VALVE, FITTING, FLANGE)
$ — (TYP) LOCATED APPROX. AT GRADE OR ABOVE o
| WITHDRAW LINE / EE
EwlE |5
<l |©
: >-—o > H13 EXTERIOR FUEL PIPING HAZARDOUS AREA DETAIL 355 |E
. 7] S - %
6 PUMPHOUSE = . J J \ m TANK GROUNDING SYSTEM ED.01 SCALE: NTS 253 |3
- X J J ED.02
- A\ N NEMA 4/4X HERMETICALLY SEAL (FOR CLASS I, DIV 2) )
@ REMOTE EPDS STATION \ \ JUMBO ALUMINUM MUSHROOMHEAD, 30mm MOUNTING ;: o B
— 7#12, 1#12 GND, 1"C 10' x 3/4" GALVANIZED HOLE, NORMALLY CLOSED WITH A MOMENTARY ouls2® |8
. w < =
2 #18 SHIELDED CABLE, 1"C TEEL GND ROD (TYP CONTACT PUSHBUTTON WITH LEGEND PLATE z0|zx|¥8 | |E
> #12 1 #12 GND. 1°C S GNDROD (TYP) "EMERGENCY STOP" MOUNTED IN A NEMA 4 _ C4x6.25 GALVANIZED STEEL o 29 Y EE:
! ! ENCLOSURE, BUTTON MUST HAVE NO COVER Bol8z|53e |58
@ TERMINAL CABINET 8#12, 1#12 GND, 1"C
ED .04 NOTES: 2 #12, 1 #12 GND, 1"C —
i [ :
1. SEE TANK DRAWINGS FOR EXACT LOCATION OF LEVEL SWITCHES AND PRODUCT RETURN PUMP. m I m
AG z
CONDUIT BODIES ——— - CAUTION SIGN DETAIL Ss
2. DO NOT WELD CONDUIT SUPPORT STRUCTURES (UNISTRUT OR EQUAL) DIRECTLY TO TANK ED.01 g = i
SHELL. USE A SEAL-WELDED MOUNTING PLATE, SEE SHEET D.10 DETAIL B8 AND D.11 DETAIL J2. E\ X SIGN, EACH SIDE 5%
USE THREADED ARC STUDS OR EQUIVALENT TO INCLUDE THREADED COUPLERS OF THE SAME o U
MATERIAL AS THE CARBON STEEL MATERIAL OF THE TANK SHELL. L <
O <
> =
3. CATHODIC PROTECTION TERMINAL CABINET TO BE PLACED OUTSIDE OF CONTAINMENT AND - 2 #12, 1/2"C =0
HAZARDOUS LOCATIONS. IT MAY BE PLACED IMMEDIATELY OUTSIDE OF CONTAINMENT AREA OR < /_ <
NEAR RECTIFIER. SEE SHEET ED.04 FOR DETAILS. 4 NEMA 3R JUNCTION BOX AS 3
REQUIRED. SIZE PER NEC.
4. SEE DETAIL H3 ON ED.03 FOR ON GRADE TANKS CATHODIC PROTECTION DETAIL. GROUNDING STUD L )
ES STORAGE TANK ELECTRICAL ELEVATION CONDUIT SEAL-OFF (TYP) / ( A
=501 SCALE. NTS P H 1 i #6 TW CU CONDUCTOR
ny N — 1 T
— — = = — [ i A =
DESIGNER NOTES: .
. Al N z
1. IF ELECTRONIC TYPE LEVEL ALARMS ARE TO BE USED INSTEAD OF THE _ s " CONCRETE BASE ) L : 3/4" x 10' GALVANIZED sde O
MECHANICAL FLOAT TYPE INDICATED ON THE STORAGE TANK o : : © o STEEL GROUND ROD 258 kK
ELECTRICAL ELEVATION DETAIL, THEN MODIFY THE DETAIL WITH e S 2 #12, 1/2"C TO NEXT EPDS 4 N . A =25 o
REQUIREMENTS APPROPRIATE TO THE ELECTRONIC LEVEL ALARMS. ‘ c| | - = EXCEPT LAST IN SERIES ., , - c2¥ o
2 #12, 1/2"C BRI owi T
= 4, ’ L ol
2. IF AN ATG SYSTEM OTHER THAN THE ENRAF 854 TYPE DEPICTED HERE IS % S ) : Sl 4ot S
TO BE USED, THE STORAGE TANK ELECTRICAL ELEVATION DETAIL MUST ~| = —_ - " ' - 859 K
BE MODIFIED TO SHOW APPROPRIATE CONDUITS AND CONDUCTORS FOR > | E I\/I E R G E N CY i /8 \ - Sgz O
THAT TYPE OF ATG SYSTEM. ~ ; — — o 10" for
E\l »n O 11]
= m 2 -
3. PROVIDE REMOTE EPDS STATIONS IMMEDIATELY OUTSIDE OF THE , F U E L > <" 3
CONTAINMENT AREA AT EACH EGRESS STAIR OR RAMP. SEE THIS SHEET E
- FRONT VIEW SIDE VIEW >
FOR DETAILS. -
[ N J
4. IF TANK WILL HAVE NIGHTTIME OPERATIONS, PROVIDE AREA LIGHTING
TO COVER TANK CONTAINMENT AREA AND TANK STAIRS. MEET MINIMUM
RED LETTERS, WHITE FIELD
ILLUMINATION REQUIREMENTS ACCORDING TO API RP 540 AND UFC E5 B13 REMOTE EPDS STATION . )
DESIGN CRITERIA FOR EXTERIOR LIGHTING. 813 AG CAUTION SIGN DETAIL ED.O1 SCALE: NTS p .
T — - ED.01 SCALE: NTS SHEET ID
o J
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17

18

19

20

BOND METALLIC
COMPONENTS OF STAIRS,
REFER TO DETAIL A4/D.11

EXOTHERMIC WELD
CONNECTION (TYP)

PROVIDE A
GROUNDING BOND
FROM THE FLOATING
PAN TO THE FLOATING

PAN MANHOLE COVER e e 1 O (R e s e \
(SEE NOTE 1)
PROVIDE TWO A=E= Ny : = EHE =
BOND METALLIC GROUNDING BONDS [~ == ’ ~| ==
COMPONENTS OF STAIRS, FROM THE FLOATING BOND METALLIC o :
REFER TO DETAIL A4/D.11 PAN TO THE UNDERSIDE COMPONENTS OF STAIRS, BRONZE
OF THE TANK ROOF REFER TO DETAIL A4/D.11 : 1 GROUND =
< (SEE NOTES 1 AND 2) . CLAMP =
TANK SHELL < ©
Tl b FTT T T T 1 =TT el - N
= = =T =T
Uﬁiﬁ:ﬁkﬂA:ﬂbﬂﬁ:ﬁbﬂ i&jﬂ:ﬂﬁ: :ubi&j
= = I T T = =T = =T
e e N e S e e = 1 = e ] = =}
=0 | | ==

C10 TANK GROUNDING LUG (TYP)

ED.02

Crand

#4/0 AWG (TYP) BOND METALLIC

COMPONENTS OF STAIRS,
REFER TO DETAIL A4/D.11

GROUND ROD BOX PROVIDED
#4/0 AWG (TYP) /_ OUTSIDE OF TANK CONTAINMENT
O,

AREA ON PUMPHOUSE SIDE

\ @ GROUNDING ROD BOX DETAIL

ED.02

TANK GROUNDING SYSTEM

ES
ED.O1 F2 SCALE: NTS

NOTES:

1.  GROUNDING BONDS ATTACHED TO THE FLOATING PAN MUST BE 1/8-INCH DIAMETER, STRANDED,
EXTRA-FLEXIBLE STAINLESS STEEL WIRE ROPE.

2. GROUNDING BONDS ATTACHED TO THE FLOATING PAN AND TANK TOP MUST BE 180 DEGREES APART
NEAR THE PERIPHERY OF THE TANK. ENSURE THE WIRES ARE LONG ENOUGH TO ACCOMMODATE
THE FULL TRAVEL OF THE PAN AND ARE LOCATED TO MISS ALL INTERIOR TANK APPURTENANCES
AND STRUCTURES.

PRECAST BOX SET FLUSH WITH
FINISHED GRADE. COVER MUST

FINISHED GRADE READ "GROUND ROD"

/

( / !

)
#4/0 AWG BARE /
CU CABLE (TYP)

1 I_O"

10'-0" LONG x 3/4" DIA
GROUND ROD

GROUND ROD BOX DETAIL

F2
ED.O2 H 1 O SCALE: NTS

N T TANK SHELL
TYP ) 4 7

/ 6" DIAMETER CARBON STEEL MOUNTING PLATE

3"x3"x1/4" SS GROUNDING LUG

ROUND CORNERS 1/2" R (TYP) EXOTHERMIC WELD

. GROUND CABLE TO
GROUNDING LUG

/ TANK BOTTOM

1 l_8l|

#4/0 BARE COPPER WIRE

TO TANK GROUNDING Ca ke
SYSTEM, SEE 4/D.11 FOR | RN
STAIRWAY GROUNDING

TANK GROUNDING LUG

F2
ED.02 C1 O SCALE: NTS

ED.O2

4 N
US Army Corps
of Engineers®
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4 N\
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4 N

SHEET ID
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1 2 3 4 | 5 | 6 | 7 | 8 9 10 11 12 13 14 15 16 17 18 19 20
4 N\
/ \ EXPLOSIONPROOF STRAIN RELIEF
CONNECTOR
PROVIDE SUPPORT US Army Corps
) ) ) J-BOX FOR THE CONDUIT of Engineers®
T T ( - ~
J-BOX e ™
! & N
'_
<
()
TOP OF RINGWALL \ TOP OF RINGWALL
- - \
SEAL CONDUIT ENTRY SEAL
THROUGH RINGWALL
BOTTOM OF FUEL TANK
ONE CONDUIT FOR STRUCTURE DIKE \ DIKE
CABLE CONNECTIONS
— FML
2 ¢ “:
NOTE: ONE J-BOX IS FOR THE ANODE WIRES AND
© C)) ) / © © 0 9 ? © O \\ THE OTHER J-BOX IS FOR THE REFERENCE WIRES
U
CONDUIT FOR ANODES AND
Jﬁ.z 25%25% %25%25%25%25%25%25% 25%25%25% Jrz.sjrz.sjwz ‘— REFERENCE ELECTRODES B12 112 J'BOX 1 B12 L16 J-BOX 2 & 3 3
52'-6" (TYP) SEE SPECIFICATIONS §
] — ul
()
SIDE VIEW STORAGE TANK .
COPPER BUSS BAR x
NOTES: METAL OXIDE (CERAMIC) INSULATED FROM CABINET =
1. ANODES, REFERENCE ELECTRODES MUST BE LOCATED BENEATH THE FUEL TANK AS SHOWN. o < ANODES (TYP) 9 )
(IN BETWEEN THE ANODE LOOPS). A
A NG + 4 N
2. ANODES MUST BE LOCATED AT THE CENTER LINE OF THE SAND TO JUST ABOVE THE LINER N 10 — s - 5
BENEATH THE FUEL TANK. N e : 2 |5
\ 3% AN . Z >
SO A~~S~—~— [0 _ w |9 =
3. SEE DETAIL ON SHEET ED.04. FOR TANK ON GRADE CERAMIC ANODE CATHODIC PROTECTION PLAN. N \\ = RECTIFIER gz o
- 5 SEE NOTE 3 wds |E
4. SEE DETAIL ON ED.03 FOR PARTIAL TANK SECTION. S22 B
L1 / © 0o |0
( ﬁ < *1 ™ DSl O
\ 1
N o 1A
=/ ON GRADE TANKS CATHODIC PROTECTION \‘Q\ A= : ¥
ED.O1 SCALE: NTS ANz E //;}’ Pr. 92 ) .
4! IA E13 TERMINAL CABINET 5 s &
N d L/ 0 m sol@ |o
| AN zd 04 ED.04 cola2ls |B
DESIGNER NOTES: 0 4A 22550 | o
\\ ~/ Q5 n<|lzClmZlg |u®
N \\v O 5A uelzI|r=lS |N&
1. ENSURE ALL CATHODICALLY PROTECTED PIPING IS ISOLATED FROM THE TANK ~L_ 2 REFERENCE ELECTRODES 6-ax|ose |0
WITH AN ISOLATION FLANGE AND LIGHTNING SURGE ARRESTER PER DETAIL ON ED.04. WITH 14 AWG WIRE (TYP OF 6) \
2. ALL PIPING WITH ELECTRICAL COMPONENTS CONNECTED TO THE ELECTRICAL GROUND CONDUCTOR BAR (TYP) TERMINAL CABINET, ®
SYSTEM MUST BE ISOLATED FROM THE TANK. SEE NOTES 1,2,4,5.6,7,&8 i
NOTES: 5 <
- Z5
TANK RADIUS (SEE PLANS) 1. PROVIDE ETCHED LABELS BY EACH TERMINAL INDICATING THE NUMBER AND/OR FUNCTION E.G. ANODE, REFERENCE CELL RECTIFIER LS
| - POS, ETC. i
o pd
2. ALL TERMINALS MUST BE OF THE SOLDERLESS TYPE. WIRE MUST HAVE RING OR LUG TERMINATIONS. § §
> =
ye TANK SHELL 3. SIZE RECTIFIER PER TANK SIZE AND NUMBER OF ANODES. =0
<€
4. RUN 1#8 & 1#12 AWG, HMWPE CABLES IN 0.75 INCH RIGID STEEL CONDUIT FOR THE TWO STRUCTURE CONNECTIONS TO THE TANK %
PVC SLEEVE FOR CONDUIT. FROM THE TERMINAL CABINET. SEE J-BOX 1 DETAIL L12, THIS SHEET. >
SEAL AROUND OPENING EXOTHERMIC
ANODE SYSTEM MUST ANODE & REFERENCE WELD STRUCTURE 5. ANODE CABLES MUST BE NO. 10 (MIN) AWG, HMWPE INSULATION. RUN 3#6 IN 0.75 INCH COATED RIGID STEEL CONDUIT BETWEEN TANK \ J
BE PLACED 1 INCH LEADS TO TANK AND TERMINAL CABINET. SEE J-BOX 2 & 3 DETAIL L16, THIS SHEET. - N
ROM THE LINER CELL CONDUCTORS
6. REFERENCE CELL CABLES MUST BE RUN IN 1" COATED RIGID STEEL CONDUIT (10#14) BETWEEN TANK AND TERMINAL CABINET. SEE
12-INCH SAND mm J-BOX1,2,&3 J-BOX 2 &3 DETAIL L16, THIS SHEET.
CUSHION (MIN) £0.03 /\ED.03
TANK BOTTOM
\ SLOPE 7. RECTIFIER UNIT NEGATIVE CABLE AND POSITIVE CABLE MUST BE NO. 6 AWG, HMWPE INSULATION. RUN 2#6. 0.75 INCH COATED RIGID
FML BEYOND — ’ﬁ:/) STEEL CONDUIT BETWEEN RECTIFIER AND TERMINAL CABINET.
, T R T el - 7 | - o
= TN N R ———— 7 —— . ! . 8. TERMINAL CABINET MUST HAVE 0.01 OHM, 10 AMP SHUNTS PROVIDED FOR EACH ANODE CONNECTION. h 30 5
, pensmn,. s e e N NS JEEE@E@E@EEETfomfmfm: M | T — 258 O
RS R AT T =] ETEEETE 560
ST T A P T P I T 2+ [ T \ 9. TERMINAL CABINET MUST BE LOCATED OUTSIDE OF THE CONTAINMENT BASIN. SJg % .
n :7F:::::::::: :7:7:7:7:77:::::::::::: N ::: ::::j < 9 LL'
R T T e = =TT T R T T PAVEMENT, SEE 10. ALL UNDERGROUND CONNECTIONS MUST BE ENCASED IN A WATERTIGHT SPLICE. ZEx 3 Z
AR <, LT TETEN] CIVIL SHEETS oS B
REFERENCE CELL, 'T:,[\‘zmzmzmzﬁz : . === 11. SEE CONTRACTOR OPTION NOTE ON SHEET ED.04. g Sz 8 &)
SEE DETAIL 1/ED.04 BT ¥ SR ¥ L B12 \/ E13 232 £ 2
FOR LOCATIONS ElIIl e TO TERMINAL 12. ALL DIRECT BURIED CABINETS MUST HAVE HMWPE OR RWH INSULATION. 58z Q0
,H\:H\:H\:H\:H\:H\: CABINET ED.O3 ED.O4 > 8 = X
SPLICE ANODE TO IR E22 0 >
5 =
MMO ANODE SYSTEM BLOCK DIAGRAM IMPRESSED CURRENT 238 8
CATHODIC PROTECTION AREA UNDER STORAGE TANK 2
l_
<
ED.03 B12 SCALE: NTS ©
1B 4 PARTIAL TANK SECTION
ED.03 SCALE: NTS
N J
4 N\
SHEET ID
. J

RHOPKINS

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\ED.03 CATHODIC PROTECTION LAYOUT & TYPICAL DETAILS.DWG
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12 13 14 15 16 17 18 19

20

STORAGE TANK (NTS)
vt
GRID OR LOOPS MIXED METAL OXIDE
(CERAMIC) ANODES (TYP). SEE
SPECIFICATIONS. ACTUAL SPACING IS
1] A SHOWN ON SHEET ED.03.
1A NE\
\\\ \ ANODE CABLE (TYP OF 3)
\‘ \\
| 27| A \E\ @ TERMINAL CABINET
T~ ED.04
\
5 @
A RECTIFIER (SEE ELECTRICAL
5A A\\ - POWER PLAN OF PUMPHOUSE)
s TO BE LOCATED OUTSIDE TANK
//
\ \\ s DIKE AREA
-~
\\ 7///// %
\ 4 A//// /
\\ A P~ 7/
N -1 /
\\ T / g
N |l
3A (
BN
>Q CONDUCTOR BAR (NOMINAL DIMENSIONS
OF 0.5" WIDE BY 0.04" THICK). WELD BAR TO
EACH ANODE INTERSECTION AND TO THE
PERPENDICULAR CONDUCTOR BAR (TYP)
1 CENTER BETWEEN ANODE LOOPS OR GRID

NOTE: THIS PLAN IS FOR GRAPHICAL
REPRESENTAION ONLY AND DOES NOT NECESSARILY
MATCH ACTUAL SPACING OF GRID. SEE ON GRADE
TANKS CATHODIC PROTECTION ON ED.03 FOR THE
SPACING REQUIREMENTS.

CU-CUSO4 STATIONARY REFERENCE CELL.
(1, 2, 3, 4,& 5) AND PACKAGED ZINC
REFERENCE CELL (1A, 2A, 3A, 4A, & 5A)
CENTER BETWEEN ANODE LOOPS OR GRID

TANK ON GRADE CERAMIC ANODE CATHODIC PROTECTION PLAN

H3
ED.O3 G1 SCALE: NTS

STAINLESS STEEL
BRACKET (TYP).

LIGHTNING SURGE ARRESTER PER
SPECIFICATION 33 52 43.13, UL
LISTED FOR INSTALLATION IN A
CLASS 1, DIV. 1, GROUP D HAZ. AREA.
AVAILABLE FROM "DAIRYLAND

ELECTRICAL INDUSTRIES, INC.",

N
)

ANODE

RECTIFIER POS

REFERENCE CELLS
ZINC - 1A, 2A, 3A, 4A, 5A

@ CUCUSO4 -1,2,3,4,5

(o) o~aas0 [(Of | ANODE

@———9
RECTIFIER NEG

(@) ova0 (O

(O) OA~AA0 (O ANODE

. () 1A
< z ©?
@ZA

9 ©© e
@3A

@4

@4A

@5

- o

NOTES:

1. PROVIDE SHUNTS WITH THE APPROPRIATE POWER RATINGS. SEE SPECIFICATIONS. SHUNTS
MUST BE O.01 OHM.

2. ALL UNDERGROUND CONNECTIONS MUST BE ENCASED TO BE WATERTIGHT.

3. PROVIDE ETCHED LABELS BY EACH TERMINAL INDICATING THE NUMBER AND/OR FUNCTION.

4. ALL TERMINALS MUST BE SOLDERLESS TYPE AND ALL WIRES MUST HAVE RING OR LUG
TERMINATIONS.

5. PROVIDE 24"H X 24" W X 6" D NEMA 4X ENCLOSURE WITH HINGED COVER AND LOCKABLE
STAINLESS STEEL HARDWARE.

6. LAYOUT OF TERMINALS CAN BE ADJUSTED. NOTE THAT IF ANOTHER ANODE CONFIGURATION
IS USED, THE NUMBER OF ANODE CONDUCTORS COULD CHANGE. CABINET MUST BE
ADJUSTED IN SIZE ACCORDINGLY.

7. LOCATE TERMINAL CABINET OUTSIDE OF CONCRETE CONTAINMENT AREA AND HAZARDOUS
LOCATIONS. TERMINAL CABINET MAY BE LOCATED NEXT TO RECTIFIER.

TERMINAL CABINET

ES
ED.O1 E1 3 SCALE: NTS

DESIGNER NOTE:

THE SYSTEM SHOWN IS BASED ON A GRID SYSTEM WITH THE DISTANCES SHOWN. THE ANODES HAD A MAXIMUM 5 mA/FT
RATING WITH A TARGET OF 4 mA/FT. THE CONTRACTOR HAS THE OPTION OF USING OTHER SYSTEMS WHICH MEET THE
FOLLOWING:

/\ STROUGHTON, WISCONSIN OR
APPROVED EQUAL.
—_—
03039 .
[ ¢
N\ INSULATING
GASKET
< MATERIAL
INSULATING g S
GASKET 4 A ] CONDUCTORS MUST BE
MATERIAL SHORT AND STRAIGHT
ﬁ AS POSSIBLE. (6" MAX.)

ARRESTER

CONNECTION

BRACKET. BOLTED OR COMPRESSION
TERMINAL
PVC PROTECTOR

WRAP ENTIRE INSULATING FLANGE IN PVC PIPING AND SECURE
WITH STAINLESS STEEL BAND CLAMP. LEAVE LIGHTNING SURGE
ARRESTER EXPOSED.

NOTE:

LIGHTNING SURGE ARRESTER DETAIL

ED.O3 B2 SCALE: NTS

1.

TANK BOTTOM IS BARE. PROTECTIVE COVERAGE MUST BE 1.5 MA/SQ.FT OF SURFACE. MINIMUM 25 YEAR LIFE IS REQUIRED.

RECTIFIER MUST HAVE A 6 AMP OUTPUT. VOLTAGE OUTPUT MUST HAVE A MINIMUM SAFETY FACTOR OF 3 TIMES WHAT IS
REQUIRED INITIALLY. SHOP DRAWING MUST INDICATE THAT AN OPTION IS BEING USED. ALL CHANGES NECESSARY TO THE
TERMINAL CABINET, CONDUIT, NUMBER OF CABLES, SIZE OF RECTIFIER, ETC. TO MAKE A COMPLETE AND USABLE SYSTEM
MUST BE ACCOMPLISHED BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE GOVERNMENT.

2. SPIRAL SYSTEM. ONE CONTINUOUS SPIRAL WITH A LINEAR ANODE. THE SPIRALS MUST BE PLACED A MAXIMUM OF 3 FT
APART. USE SAME SPACING BETWEEN SPIRALS. THE ANODE MUST HAVE BETWEEN 5 mA/FT TO 25 mA/FT RATING. IF THE
SPIRAL ANODE HAS A TOTAL LENGTH UNDER 600 FT, THERE MUST BE A CONNECTION ON EACH END OF THE ANODE. IF THE
SPIRAL ANODE IS OVER 600 FT, THERE MUST BE THREE CONNECTIONS CONSISTING OF ONE FOR EACH END AND ONE IN THE
MIDDLE. THE MAXIMUM INDIVIDUAL ANODE LENGTH WAS ASSUMED TO BE 1000 FT. THE ANODE MUST BE A MIXED METAL
OXIDE TYPE. OUTER SPIRAL MUST BE BETWEEN 1 FT TO 2.5 FT FROM TANK EDGE.

3. CONCENTRIC CIRCLES. USING A MIXED METAL OXIDE ANODE, PLACE THE ANODES IN CONCENTRIC CIRCLES. EACH ANODE
MUST HAVE A CABLE CONNECTED TO THE END AND BROUGHT OUT TO THE TERMINAL CABINET, I.LE. TWO WIRES PER
CONCENTRIC CIRCLE. CONCENTRIC CIRCLES MUST BE SPACED A MAXIMUM OF 3 FT APART, |.E. DIAMETER OF EACH
CONCENTRIC CIRCLE INCREASES BY 6 FT. USE SAME SPACING BETWEEN CIRCLES. MINIMUM OUTPUT OF THE ANODE MUST
BE 20 mA/FT. OUTER CIRCLE MUST BE BETWEEN 1 FT TO 2.5 FT FROM TANK EDGE.
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A. GENERAL:

1.

B

EVERY TANK HAS THE FOLLOWING WIRED INSTRUMENTATION: AUTOMATIC TANK GAUGING
(ATG), LEVEL ALARM SYSTEM, LIMIT SWITCHES ON MAIN TANK DBB'S, 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.

EVERY TANK OR GROUP OF TANKS MUST HAVE A TANK ANNUNCIATOR PANEL, A LEVEL ALARM
PANEL, AND AN EMERGENCY POWER DOWN SWITCH(EPDS) SYSTEM PANEL. TANKS WITH
MOTOR OPERATED DBB VALVES (MOVs) MUST HAVE AN MUST CONTROL PANEL. TANKS WITH
MANUAL MAIN TANK SHUT OFF VALVES MUST HAVE A VALVE POSITION INDICATOR PANEL.
THESE FUNCTIONS SHOULD BE COMBINED INTO A SINGLE PANEL WHERE POSSIBLE.

ALARM AND ALARM/CONTROL PANEL(S) MUST 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 MUST REMAIN ACTIVE UNTIL THE CONDITION RETURNS TO
A NON-ALARM STATE.

PUMP MOTORS, MOTORIZED VALVE ACTUATORS, OR ANY OTHER MOTORIZED EQUIPMENT THAT
HAS BEEN DE-ENERGIZED BY AN ALARM MUST 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 (MUST) SWITCH MUST BE
CAPABLE OF BEING RUN IN HAND MODE SUBJECT TO HARDWIRED CONTROL DEVICES
(THERMAL OVERLOADS, EMERGENCY POWER DOWN SWITCH INTERLOCKS, ETC).

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 MUST ONLY BE ACTIVE WHILE THE PUMP IS
IN OPERATION.

ALL PUMPS MUST BE SHUT DOWN AND ALL MOTOR OPERATED VALVES (MOVs) MUST CLOSE
WHEN ANY EPDS PUSHBUTTON IS PRESSED. AN ALARM MUST BE AUDIBLY AND VISUALLY
ANNUNCIATED AT THE ALARM PANEL. OPERATION OF ALL PUMPS AND OPENING OF MOTOR
OPERATED DBBs MUST BE PREVENTED UNTIL ALL EPDS PUSHBUTTONS ARE CLEARED AND THE
ALARM ACKNOWLEDGED.

. MAIN TANK SHUT-OFF VALVES:

MAIN TANK SHUT-OFF VALVES MUST BE THE VALVES LOCATED CLOSEST TO THE TANK NOZZLE
ON THE TANK ISSUE, RECEIPT, AND LOW SUCTION LINES. THESE VALVES MUST BE DOUBLE
BLOCK AND BLEED (DBB) PLUG VALVES. PROVIDE THESE VALVES WITH LIMIT SWITCHES TO
INDICATE VALVE POSITION (WHETHER MANUAL OR MOTOR OPERATED).

MOTOR OPERATED DBB VALVES (MOVs) MAY BE PROVIDED IN LIEU OF MANUAL DBB VALVES
WHERE APPROVED BY SERVICE HEADQUARTERS. MOVs MUST BE SELF-CONTAINED WITH THE
MANUFACTURER'S STANDARD CONTROL LOGIC FOR OPENING AND CLOSING OF THE VALVE.
EACH VALVE MUST HAVE A LOCAL CONTROL STATION WITH A LOCAL-OFF-REMOTE SWITCH.
WHEN SWITCHED TO LOCAL, THE VALVE MAY ONLY BE OPERATED FROM THE LOCAL CONTROL
STATION (MOV CONTROL PANEL HAS NO EFFECT). WHEN SWITCHED TO REMOTE, THE VALVE
MAY BE OPERATED FROM THE MOV CONTROL PANEL OR FROM THE LOCAL CONTROL STATION.
WHEN SWITCHED TO OFF, THE VALVE MUST NOT OPERATE. IGNORE EMERGENCY POWER
DOWN SWITCH (EPDS) FUNCTION MUST BE HARDWIRED AND NOT AFFECTED BY
LOCAL-OFF-REMOTE SWITCH SETTING.

REMOTE OPERATION OF THE MOV MUST BE FROM THE MOV CONTROL PANEL. THE MOV
CONTROL PANEL MUST HAVE OPEN, CLOSE, AND STOP PUSH BUTTONS; AND OPEN AND CLOSE
POSITION INDICATOR LIGHTS. INDICATOR LIGHTS MUST INDICATE VALVE POSITION AT ALL
TIMES.

EACH MANUAL DBB VALVE POSITION MUST BE MONITORED ON A VALVE POSITION INDICATOR
PANEL WHICH MUST HAVE OPEN AND CLOSED LIGHTS FOR EACH VALVE.

LOCAL CONTROL STATION FOR EACH MOTOR OPERATED DBB MUST BE READILY ACCESSIBLE
AND MAY BE LOCATED ON THE MOTOR OPERATOR. IF THERE IS MORE THAN ONE MOV IN THE
SAME AREA AND PREFERRED BY THE FACILITY, THE LOCAL CONTROL STATIONS MAY BE
COMMONLY LOCATED.

WHEN AN MOV IS PROVIDED ON THE RECEIPT NOZZLE, AND THE LOCAL-OFF-REMOTE SWITCH IS
IN THE REMOTE POSITION, THE MOV MAY BE OPENED, CLOSED, OR STOPPED AT ANY TIME
WHEN THE LEVEL IN THE TANK IS BELOW THE HIGH-HIGH LEVEL. WHEN THE LEVEL IN THE TANK
RISES TO THE HIGH-HIGH LEVEL, AS SENSED BY THE LEVEL ALARM SYSTEM, THE MOV MUST
CLOSE AND MUST NOT BE ABLE TO BE OPENED UNTIL THE LEVEL IN THE TANK DROPS BELOW
THE HIGH LEVEL AS SENSED BY THE LEVEL ALARM SYSTEM.

WHEN AN MOV IS PROVIDED ON THE ISSUE NOZZLE, AND THE LOCAL-OFF-REMOTE SWITCH IS IN
THE REMOTE POSITION THE MOV MAY BE OPENED, CLOSED, OR STOPPED WHEN THE LEVEL IN
THE TANK IS ABOVE THE LOW-LOW LEVEL. WHEN THE LEVEL IN THE TANK DROPS TO THE
LOW-LOW LEVEL, AS SENSED BY THE LEVEL ALARM SYSTEM, THE MOV MUST CLOSE AND MUST
NOT BE ABLE TO BE OPENED UNTIL THE LEVEL IN THE TANK RISES ABOVE THE LOW LEVEL AS
SENSED BY THE LEVEL ALARM SYSTEM.

NOTE: MOV MAY NOT BE APPROPRIATE ON COMMERCIAL PIPELINE WITH NO BREAK OUT TANK,
PD PUMP/OCEAN GOING TANKER, ETC.

WHEN AN MOV IS PROVIDED ON THE LOW SUCTION NOZZLE THE MOV MAY BE OPEN, CLOSED,
OR STOPPED AT ANY TIME BY EITHER THE LOCAL CONTROL STATION OR THE MOV CONTROL
PANEL, DEPENDING ON THE SETTING OF THE LOCAL-OFF-REMOTE SWITCH.

C. ELECTRONIC AUTOMATIC TANK GAUGING (ATG) SYSTEM:

1.

D

THE ATG SYSTEM CONSISTS OF THE ATG, AND THE TEMPERATURE, BOTTOM SEDIMENT, AND
WATER (BS&W) PROBE MOUNTED IN SEPARATE STILLING WELLS. THE ATG MUST TRANSMIT
LEVEL AND TEMPERATURE DATA TO THE MONITORING SYSTEM WHICH WILL USE STORED
STRAPPING CHART DATA TO CALCULATE GROSS AND NET VOLUMES.

ATG MUST BE PROVIDED AS STATED IN DLA MEMORANDUM FOR DIRECTOR, DEFENSE ENERGY
SUPPORT CENTER, AUTOMATED TANK GAUGE (ATG) INTALLATION POLICY, DATED 16 DEC 2009.

. LEVEL ALARM SYSTEM:

PROVIDE EACH TANK WITH A LEVEL ALARM SYSTEM WITH LOW, LOW-LOW, HIGH AND HIGH-HIGH
LEVEL SWITCHES. ALARMS MUST BE ANNUNCIATED AUDIBLY AND VISUALLY ON THE LEVEL
ALARM PANEL. AUDIBLE ALARM(S) MUST BE CAPABLE OF BEING MANUALLY SILENCED.

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

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

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

WHEN THE LEVEL IN THE TANK RISES TO THE HIGH-HIGH SETPOINT AS SENSED BY THE
HIGH-HIGH LEVEL SWITCH, AN ALARM MUST BE ANNUNCIATED AT THE LEVEL ALARM PANEL.
THE ALARM CONDITION MUST 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 MUST BEGIN CLOSING AND MUST BE ADJUSTED TO FULLY CLOSE BEFORE THE LEVEL
REACHES THE HIGH-HIGH LEVEL ALARM.

WHEN THE LEVEL OF THE TANK DESCENDS BELOW THE ACTUATION LEVEL OF THE FLOATPILOT,
THE HLV MUST BEGIN OPENING AND MUST BE ADJUSTED TO BE FULLY OPEN BY THE TIME THE
LEVEL FALLS TO THE HIGH LEVEL ALARM.

PROVIDE HLV WITH DIFFERENTIAL PRESSURE SUSTAINING CONTROL AND WITH PRESSURE
SENSITIVE CLOSING FEATURE FOR SURGE RELIEF (MANDATORY FOR ALL DOD AGENCIES
EXCEPT THE AIR FORCE; PROVIDE FOR AIR FORCE WHEN DIRECTED BY COMMAND FUELS
FACILITY ENGINEER).

PROVIDE HLV WITH QUICK OPENING SPEED CONTROL TO MINIMIZE THE EFFECT OF PUMPING
INTO A CLOSED VALVE AT THE START OF RECEIPT.

PROVIDE SLOW CLOSING SPEED CONTROL FEATURE TO MINIMIZE PRESSURE SURGE WHEN
HLV CLOSES.

PROVIDE DIFFERENTIAL PRESSURE CONTROL PILOT TO ENSURE VALVE HAS SUFFICIENT
DIFFERENTIAL PRESSURE TO CLOSE WHEN CALLED UPON BY THE LEVEL CONTROL PILOT.
(PARTICULARLY IMPORTANT BECAUSE LOW FLOWS DO NOT GENERATE SUFFICIENT
DIFFERENTIAL PRESSURE TO CLOSE VALVE IN A REASONABLE AMOUNT OF TIME).

PROVIDE PRESSURE SENSITIVE CLOSING FEATURE TO MINIMIZE SURGING ON PIPELINE AND
MARINE RECEIPTS ONLY WHEN APPROVED BY THE SERVICE HEADQUARTERS. (WHEN USING
THIS VALVE FEATURE, SET PRESSURE SUCH THAT NORMAL PUMP OPERATION WILL NOT KEEP
THE VALVE OPEN; FOR EXAMPLE SET HIGHER THAN TRANSFER PUMP DEADHEAD PRESSURE
SO VALVE WILL CLOSE AT A PRESSURE HIGHER THAN DEADHEAD PRESSURE BUT LOWER THAN
MAXIMUM ALLOWABLE SURGE PRESSURE).

F. ISSUE PUMP:

NOTE: OTHER CONTROLS NEEDED; ONLY TANK INTERLOCKS CONSIDERED HERE.

1.

THE ISSUE PUMP MAY NOT BE OPERATED, EXCEPT IN HAND MODE, WHILE BOTH THE ISSUE DBB
AND THE LOW SUCTION DBB ARE CLOSED.

THE ISSUE PUMP MAY NOT BE OPERATED, EXCEPT IN HAND MODE, WHEN THE LEVEL ALARM
SYSTEM INDICATES A LOW-LOW LEVEL.

G. RECEIPT PUMP:

NOTE: OTHER CONTROLS NEEDED; ONLY TANK INTERLOCKS CONSIDERED HERE.

1.

THE RECEIPT PUMP, IF POSITIVE DISPLACEMENT TYPE, MAY NOT BE OPERATED, EXCEPT IN
HAND MODE, WHILE THE RECEIPT DBB IS CLOSED.

THE RECEIPT PUMP MAY NOT BE OPERATED, EXCEPT IN HAND MODE, WHEN THE LEVEL ALARM
SYSTEM INDICATES A HIGH-HIGH LEVEL.

H. WATER DRAW-OFF SYSTEM:

1.

PROVIDE SYSTEM WITH AN INTEGRAL CONTROL PANEL WITH PUMP START/STOP PUSHBUTTONS

AND WITH RED (RUN) AND GREEN (STOP) LIGHTS.

. EMERGENCY POWER DOWN SWITCH (EPDS) SYSTEM:

NOTE: OTHER CONTROLS NEEDED; ONLY TANK INTERLOCKS CONSIDERED HERE.

1.

[

DEPRESSION OF ANY EPDS PUSHBUTTON MUST ACT TO CLOSE ALL MOVs AND DE-ENERGIZE
THE SIDESTREAM FILTRATION SYSTEM PUMP.

PROVIDE EPDS SYSTEM WITH KEY LOCKABLE BYPASS SWITCH.

. SIDESTREAM FILTRATION SYSTEM (OPTIONAL):

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 MUST BE ANNUNCIATED ON THE TANK ANNUNCIATOR PANEL AND AN AUDIBLE AND
UNIQUE VISUAL ALARM MUST BE ANNUNCIATED ON THE SIDESTREAM FILTRATION SYSTEM
CONTROL PANEL AND THE PUMP MUST 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 MUST BE ANNUNCIATED ON THE TANK ANNUNCIATOR PANEL AND AN AUDIBLE
AND UNIQUE VISUAL ALARM MUST BE ANNUNCIATED ON THE SIDESTREAM FILTRATION SYSTEM
CONTROL PANEL AND THE PUMP MUST BE DE-ENERGIZED. THE ALARM CONDITION MUST
REMAIN UNTIL THE LEVEL IN THE SUMP DROPS BELOW THE HIGH LEVEL.

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

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

THE CONTROL PANEL MUST BE INTERLOCKED WITH THE LIMIT SWITCHES ON THE 4" LOW
SUCTION LINE DBB AND ON THE TANK FILL LINE DBB TO ALLOW THE PUMP TO BE STARTED
ONLY IF BOTH LIMIT SWITCHES INDICATE THE VALVES ARE IN THE OPEN POSITION.

THE CONTROL PANEL MUST BE INTERLOCKED WITH THE EMERGENCY POWER DOWN SWITCH
SYSTEM TO DE-ENERGIZE THE PUMP IF ANY EPDS PUSHBUTTON IS DEPRESSED.

TANK XXX TANK XXX EMERGENCY
HIGH-HIGH LEVEL HIGH-HIGH LEVEL STOP
(R) (R) (R)
TANK XXX TANK XXX PST
HIGH LEVEL HIGH LEVEL HIGH-HIGH ALARM
(W) (W) (R)
TANK XXX TANK XXX PST
LOW LEVEL LOW LEVEL HIGH ALARM
(W) (W) (W)
TANK XXX TANK XXX
LOW-LOW LEVEL LOW-LOW LEVEL SPARE
(R) (R)
SPARE SPARE SPARE
SIDESTREAM
PCP TEMPERATURE | TANK SETUP ERROR FILTRATION
(W) (W) SYSTEM TROUBLE
(W)

NOTES:

1. WHITE (W) - WHITE WINDOW WITH BLACK LETTERS

2. RED (R)- RED WINDOW WITH BLACK LETTERS

3. RED WINDOW ALARMS (CRITICAL) MUST STOP ALL PUMPS RUNNING IN AUTOMATIC MODE.
4. PST ALARMS ARE REQUIRED IF SIDESTREAM FILTRATION SYSTEM IS PROVIDED.

TYPICAL TANK ANNUNCIATOR PANEL LAYOUT

SCALE: NONE
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¢ INTERMEDIATE
PLATFORM

CIRCUMFERENTIAL STAIR

STAIRWAY SUPPORT m
w 1800
PLAN

NOTES:

1.

SEE NOZZLE/EQUIPMENT SCHEDULE ON SHEET 5.02 FOR SIZE, ELEVATION AND ORIENTATION OF
NOZZLES AND APPURTENANCES.

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

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

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

SEE LEVEL SET-POINT TABLE A2/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS.
RAFTERS NOT SHOWN FOR CLARITY.

SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT 6/D.08.

PROVIDE A ROOF WITH SLOPE OF 2:12.

CONCRETE

B15

ROOF PERIMETER GUARDRAIL

32'_0"

APPROACH STEP

¢ BOTTOM PLATFORM

NOTE 5
j} /jH_Lx

@
(N el R 100%

39'_0"

\ SHELL

LOW LEVEL OF
FLOATING PAN

O—gacsmoi———L——aco———————————-- .
TANK BOTTOM

/(5% MIN SLOPE)

5,000 BBL TANK

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

0 2' 4' 8'
e —

1‘ \ TOP OF TANK BOTTOM

SUMP

NOTES:

1.

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

LABEL TANK PER DETAIL A1/D.13.

ELEVATION

5.01
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 )
5,000 BBL TANK NOZZLE/EQUIPMENT SCHEDULE US Army Corps
ANGLE DISTANCE DETAIL SHOWN of Engineers”
0° - J
ITEM DESCRIPTION SIZE (IN) (DEGREES) (NOTE 1) (DETAIL/SHEET) NOTES | FOUNDATION - ~
RINGWALL EXTENTS "
A | ISSUE 12 270 1-11/2" A3/D.08 4,5,10 0 =
pa o
B | FILL 8 180 1-13/4" G3/D.08 4,5,10 | < TANK SHELL
C | LOW SUCTION 4 . 1-11/2" A8/D.07, H3/D.10 5,13 : 3
D | WATER DRAW-OFF 2 : 1-1/2" G15/D.07, H3/D.10, A13/D.13 | 9,13 | y
E | PRODUCT RETURN 2 246 7" A13/D.13 :
F | SHELL MANHOLES (LOWER) 36 i 36" H15/D.10, B16/D.10 2,17 |
G | SHELL MANHOLE (UPPER) 36 162 10-0" H15/D.10, B16/D.10 6,17 :
H | ATG GAUGE WELL 10 259 16'-6" A2/D.07 16 | 4
| | ATG WATER PROBE WELL 8 225 3-3" G15/D.07 8 : 4
J | MECHANICAL TAPE LEVEL GAUGE 11/2 90 . H1/D.07 |
2" PVC CP/TRACER PIPE
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 230 X-X", X-X" F2/D.12 FOUNDATION EXTENSION : 2
o
L | HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 230 XX, X'-X" H12/D.12 7 CONCRETE PIPE SUPPORT o | TANK BOTTOM &
PIER FOR PIPE ANCHOR &
M | SAMPLE GAUGE WELL 10 280 16'-6" H8/D.07 16 . i
y FML SUMP | 2
N | ROOF MANHOLE/LADDER HATCH 36 X 48 295 136" A7/D.09 T PR |
270° | 4 | -———— rere-—_ = = e - —— - o0° X
O | CENTER ROOF VENT 24 . . J2/D.09 | : E
TANK BOTTOM SUMP ) L )
P | CIRCULATION VENT/INSPECTION HATCHES 18X 24 | 45,135,225,315 i H10/D.09 | h g
/ |
Q | SHELL OVERFLOW 12 X 36 45 28'-1" A15/D.07 12 : /
©)
R | PAN INSTALLATION HATCH . 45 . - 3 | N
| A\ EwlE |5
s | sump 30 225 40" A8/D.07 d | \ ‘ SElE |2
N O | : g O'I) (j) E
T | GROUNDING LUGS 3X3X3/8| 20,110,200, 290 1-0" C10/ED.02 s \\\\(\P"?‘ . | 0, 22 18
R | 2 -
U | FLOATING PAN LOW LEG LEVEL i i 25" - 11 & g |
s N ) 4"FRPLEAK | LAPBOTTOM
V SCAFFOLD CABLE SUPPORTS - 135, 315 6"0" = $\(\%€€% G <] DETECTION | PLATE SEAMS _\ A >_ L. >—
N | TOSHED ——\ ' & | 5 2
W | COVERED MANHOLE ON FLOATING PAN 36 315 136" i 0\401\,\*“ N I ST | WATER Spalls |E
SR\ ? N NOTE 15 | OUTER GSIEEI52lS |, s
NOTES: A13 EXCEPT IN | $ P2IZE|ESE N
’ ‘. N YT TANK BOTTOM | %’;TES ON N A REERER
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE R - PR — < FML SUMP | ? 135°
CENTERLINE OF SHELL NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE . ol . s ) /- | g o
CENTER OF THE TANK TO THE CENTERLINE OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM oS WP (. < 4 ’ 4 P | g g &
SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF THE SUMP. NN N L : p > - 7 m LEAK SIMULATION PROBE y
& T\ DAY G — 2o/
2. ALIGN LOWER SHELL MANHOLES 180° APART AND PARALLEL WITH PREVAILING WINDS. o e . . S o 4 + i 2
4 7 a A | O
A< 4 PN . A m
3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S a” : S A : OONG 4 n FOUNDATION & z
REQUIREMENTS. ) © > N | EXTENSION E:
GA <
4 4 4 - > =
4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 FOR DESIGN ’ . 3 X ) NOTE 15 ! CONCRETE PIPE SUPPORT z°
FLOWRATES WHEN SIZING TANK PIPING. . . NS . N + PIER FOR PIPE ANCHOR =
4 4 A < 4 < .
< A 4 A < 2250 o )
5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND ’ g . 4 180
OPERATIONAL REQUIREMENTS. R N\ A ) . ’ N J
A A 7, Aﬂ . /
6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. PR 2 U
7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM SENSORS, MUST BE ‘ - .
ACCESSIBLE FROM SPIRAL STAIRWAY INTERMEDIATE PLATFORM. D9 s . J
< A
8. MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE 4. ° : —Z ) . L3
INDICATED DETAILS. ’ 2 . : ; Tdo =
- 4 o L L 2
< ﬁ = O Nz
9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE ’ a . A Sog WS
VAILABLE AT THE TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM AMOUNT OF ’ . B 258 08
WATER AND EXPECTED TO PRODUCE MINIMUM CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" G | 2
SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL PIPING. G>f Jo
5,000 BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN 325 N
10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER MUST BE AS LOW AS ALLOWED BY API STD 650 USING SCALE: 1/4" = 1'-0" 0% 2%
LOW TYPE REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" MUST BE AS LOW AS ALLOWED BY AP o 2 4 . 208 2F
STD 650 USING REGULAR TYPE REINFORCING PLATES. — — | b3 %
[m) w1
o< o E
11. FLOATING PAN LOW-LEG LEVEL MUST PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE 5 @z
L ANGE 70 THE BOTTOM OF THE FLOATING PAN. 14, ALL SHELL AND ROOF NOZZLES MUST BE FLANGED UNLESS OTHERWISE INDICATED. .
] o
12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR 15 :mgggmﬁt E:g:sg EEENE;'IEE\I/EAEQE/B E1ANK FOUNDATION IS SHOWR, FOR NON-ELEVATED TANK BOTTOM, FOUNDATION, AND
SHELL NOZZLE ISOLATION VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN ’ ol
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 16. MOUNTTHE 87ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOzZLES PER THE INDICATED DETAILS. N J
B s o e e S Sl 17. THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS (
13 INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. MEASURED HORIZONTALLY ON THE VERTICAL CENTERLINE, MUST NOT BE MORE THAN 6". SHEET ID
-

FINAL SUBMITTAL
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PLATFORM SUPPORT m

NOTE 2 0°

¢ TOP PLATFORM \\
270° -

®

T

¢ INTERMEDIATE

PLATFORM

CIRCUMFERENTIAL STAIR

TANK ROOF

- — 90°(P)

D.11

STAIRWAY SUPPORT m 180° _//\
U G BOTTOM PLATFORM 163.4°

PLAN

NOTES:

1.

SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 10.02 FOR SIZE, ELEVATION AND ORIENTATION OF
NOZZLES AND APPURTENANCES.

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

PROVIDE 6"x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT.
LAP BOTTOM PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP).

SEE LEVEL SET-POINT TABLE A2/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS.
RAFTERS NOT SHOWN FOR CLARITY.

SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT 6/D.08.

PROVIDE ROOF WITH SLOPE OF 2:12.

m TANK DATA PLATE

B15
D.11

ROOF PERIMETER GUARDRAIL

Cp

CONCRETE
APPROACH STEP

©
NOTE 8
00 = ®
L]
‘ ; \®)s
NOTE 5 @b —\__ | | 100%
HHLA
HLA
49'-0"
|t —
.
o
©
~— SHELL

NOTE S ® LOW LEVEL OF -

LLA N\ _ / FLOATING PAN [/ @

LLLA_ N © ©

_t = — Ny
1 _©@OeH T® O ) R
= 0
o N I
7\ \\ TANK BOTTOM
TOP OF TANK BOTTOM (5% MIN SLOPE) BOTTOM OF SHELL

SUMP

NOTES:

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

2. LABEL TANK PER DETAIL A1/D.13.

ELEVATION

10,000 BBL TANK

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

0 4 8' 12!
—__— ________———

4 )
US Army Corps
of Engineers®

o %

4 N

L
|_
<
a
Z
)
|_
o
4
@)
(9]
11}
a
X
4
<
=
o %
4 N
g

Loz |8

w |9 =

= ol O

< Q< <

ORE |z

w il |E

Nl (2

O Lo |0

Dolm |0

> s &

o =22 |g

won|@Z|3 =

ZWIZX|x nlE

09 1zE58IS |.. ¢

n2|=QuZlm (W o

wllg Lz Xs [N

aolox|O-lo (o«
%)

o
m
L
Z
O<
Z %

L
L &

Onm
10}

Lz
X
O
03
5
o
<
)

)

- J

4 )
N~
Qo
SHL
258
0‘38
=Zn
<ow X
ZEX Z
oru <L

I

$2E
02, B
392
<$Z o
Z0F S
}—>d o
U)8:) ~
o<™
a

- J

4 )

SHEET ID

10.01

RHOPKINS
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14 15 16 17 18 19 20

r

NOTES:

1.

10.

11.

12.

10,000 BBL TANK NOZZLE/EQUIPMENT SCHEDULE
ANGLE DISTANCE DETAIL SHOWN
ITEM DESCRIPTION SIZE (IN) (DEGREES) (NOTE 1) (DETAIL/SHEET) NOTES m
J2
A | ISSUE 16 270 1'-4 3/4" A3/D.08 4.5 10 LEAK SIMULATION PROBE
B FILL 8 180 1'-1 3/4" G3/D.08 4.5,10 |
C | LOW SUCTION 4 ; 1'-4 3/4" A8/D.07, H3/D.10 5,13
FOUNDATION
D | WATER DRAW-OFF 2 ; 1'-3 3/4" G15/D.07, H3/D.10, A13/D.13 | 9 13 RINGWALL EXTENTS
E PRODUCT RETURN 2 251 7" A13/D.13
E SHELL MANHOLES (LOWER) 36 ] 36" H15/D.10, B16/D.10 2.17
G SHELL MANHOLE (UPPER) 36 164 10'-0" H15/D.10, B16/D.10 6, 17
H | ATG GAUGE WELL 10 262 21'-5" A2/D.07 16 / ’0<0 TANK SHELL
| ATG WATER PROBE WELL 8 225 33" G15/D.07 8 ;
J MECHANICAL TAPE LEVEL GAUGE 1% 98 - H1/D.07
K LOW & LOW-LOW LEVEL ALARM NOZZLES 1 237 XX X=X F2/D.12 / '
L HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 237 X-X", X-X" H12/D.12 7 FOUNDATION EXTENSION 2" PVC CP/TRACER
PIPE (TYP 2 PLACES
M | SAMPLE GAUGE WELL 10 278 216" H8/D.07 16 CONCRETE PIPE ( )
SUPPORT PIER FOR [ EML SUMP
N ROOF MAHOLE/LADDER HATCH 36 X 48 295 18'-6" A7/D.09 PIPE ANCHOR
\ TANK BOTTOM
O | CENTER ROOF VENT 24 ; - J2/D.09 v SUMP
270° | +o — 2 -4 ¥fr----- - - - - ——————
= CIRCULATION VENT/INSPECTION HATCHES 18 X 24 |18, 90, 162, 234, 306 ; H10/D.09 -
— 4" FRP LEAK DETECTION
Q | SHELL OVERFLOW 12 X 36 18 35'-8 A15/D.07 12 TELL.TALE PIPE
R | PAN INSTALLATION HATCH ] 45 ) _ 3 UNDERLINER EXCEPT IN TANK BOTTOM
TANK FML SUMP
S SUMP 30 225 4'-0" A8/D.07
T GROUNDING LUGS 3X3X3/8| 45 135, 225, 315 1'-0" C10/ED.02 \ | —
LAP BOTTOM PLATE
U FLOATING PAN LOW LEG LEVEL ; ; 2'-11 ; SEAMS TO SHED WATER, /
V | SCAFFOLD CABLE SUPPORTS ] 135, 315 6-0" ] OUTER P'-lATES ON TOP
W | COVERED MANHOLE ON FLOATING PAN 36 315 18'-6" ; :
K NOTE 15 :
|
|
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.
ALIGN LOWER SHELL MANHOLES 180° APART AND PARALLEL WITH PREVAILING WINDS. |
|
PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S NOTE 15 | 4,
REQUIREMENTS. B \
| FOUNDATION
SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 CONCRETE PIPE 1 EXTENSION
FOR DESIGN FLOWRATES WHEN SIZING TANK PIPING. SUPPORT PlERiOR/' +
PIPE ANCHOR 180°
ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS
AND OPERATIONAL REQUIREMENTS.
LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION.
HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM SENSORS, . :
MUST BE ACCESSIBLE FROM SPIRAL STAIRWAY INTERMEDIATE PLATFORM. )
MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE
PER THE INDICATED DETAILS.
THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND 1 0,000 BBL TANK BOTTOM, FOUN DATlON, AND INTERSTITIAL PIPING PLAN
BLEED VALVE VAILABLE AT THE TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE SCALE: 3/16"=1-0"
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 e ——
THAT IS RETAINED IN THE INTERNAL PIPING.
13. INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE.

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

FLOATING PAN LOW-LEG LEVEL MUST 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.

14.

15.

16.

17.

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

INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK
BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN, SEE E9/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, MUST NOT
BE MORE THAN 6".
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ABOVEGROUND VERTICAL STEEL

FUEL TANKS WITH FIXED ROOFS
10,000 BBL TANK NOZZLE SCHEDULE &
INTERSTITIAL PIPING PLAN

SHEET ID

10.02
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G TOP
PLATFORM

NOTE 3
~
244 2°

¢ INTERMEDIATE
PLATFORM

CIRCUMFERENTIAL STAIR

STAIRWAY SUPPORT m

——— R ®e

219

e - ——— — =

NOTES:

1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 20.02 FOR SIZE, ELEVATION AND ORIENTATION OF
NOZZLES AND APPURTENANCES.

RN
o
o

CORE ="

PLAN

TANK ROOF

oV

" 2‘ —’\ 0“

\

TANK DATA PLATE

<

D.10

(Y
&/

CONCRETE

\\\
168.4° ¢ BOTTOM PLATFORM

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

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

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

5. SEE LEVEL SET-POINT TABLE A2/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS.

6. RAFTERS NOT SHOWN FOR CLARITY.

7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT 6/D.08.

oo

.PROVIDE ROOF WITH SLOPE OF 2:12.

ROOF PERIMETER GUARDRAIL B15

APPROACH STEP

—100%

/(5% MIN SLOPE)

FLOATING PAN

TANK BOTTOM

‘ =1 ®
NOTE 5 @ NOTE 5 @
N\ | / — | |
(A
HLA |
©
- 61'-0" |
I
— —90° ;O(')
>
®
©
@ LOW LEVEL OF

\— SHELL

TOP OF TANK BOTTOM

20,000 BBL TANK

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

0

4| 8‘

12'

SUMP

NOTES:

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

NOTE 1.

2. LABEL TANK PER DETAIL A1/D.13.

ELEVATI

ON

BOTTOM
OF SHELL

— 0%

-
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 )
Oo
20,000 BBL TANK NOZZLE/EQUIPMENT SCHEDULE | US Army Corps
ANGLE DISTANCE DETAIL SHOWN ——" Z of Engineers™
A / - FOUNDATION N J
ITEM DESCRIPTION SIZE (IN) (DEGREES) (NOTE 1) (DETAIL/SHEET) NOTES ( RINGWALL EXTENTS - N
A | ISSUE 16 270 1-4%" A3/D.08 4,5,10 ‘ ‘ =
(m)
B | FILL 8 180 1-1%" G3/D.08 4,5,10
C | LOW SUCTION 4 - 143" A8/D.07, H3/D.10 5,13
D | WATER DRAW-OFF 2 - 1-3%" G15/D.07, H3/D.10, A13/D.13 | 9,13
TANK SHELL
E | PRODUCT RETURN 2 254 7" A13/D.13
F | SHELL MANHOLES (LOWER) 36 - 36" H15/D.10, B16/D.10 2,17
G | SHELL MANHOLE (UPPER) 36 169 100" H15/D.10, B16/D.10 6, 17
H | ATG GAUGE WELL 10 264 27'-6" A2/D.07 16
2" PVC CP/TRACER
I ATG WATER PROBE WELL 8 225 3'-9" G15/D.07 8 PIPE (TYP 3 PLACES)
J MECHANICAL TAPE LEVEL GAUGE 1% 127 . H1/D.07 FOUNDATION
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 243 X'-X", X'-X" F2/D.12 =XTENSION -
®)
CONCRETE PIPE =
HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLE X'-X", X=X
. GH & RIGH-AIG OzZLES 1 249 ’ H12/b12 ! SUPPORT PIER FOR FML SUMP z
M | SAMPLE GAUGE WELL 10 276 27'-6" H8/D.07 16 PIPE ANCHOR \ TANK BOTTOM SUMP &
N | ROOF MAHOLE/LADDER HATCH 36 X 48 287 24'-6" A7/D.09 )
270° | ¥ |t H—"SF———————————————— S — ——90° %
O | CENTER ROOF VENT 24 - - J2/D.09 ; =
4" FRP LEAK DETECTION N )
P | CIRCULATION VENT/INSPECTION HATCHES 18 X 24 |0, 60, 120, 180, 240, 300 - H10/D.09 TELL-TALE PIPE UNDER . h .
Q | SHELL OVERFLOW 12 X 36 60 44'-4" A15/D.07 12 LINER EXCEPT IN TANK ’
BOTTOM FML SUMP S
R | PANINSTALLATION HATCH - 45 - - 3 BB
1]
EwlE |5
S | sump 30 225 4'-0" A8/D.07 SO |3
R =
T | GROUNDING LUGS 3x3x% | 30,120,210, 300 1-0" C10/ED.02 23l |8
U | FLOATING PAN LOW LEG LEVEL - - 211" - 11 S s
ST W
V | SCAFFOLD CABLE SUPPORTS - 135, 315 6'-0" - > P&\\x . s
< LAP BOTTOM PLATE 5 L2
W | COVERED MANHOLE ON FLOATING PAN 36 315 24'-6" - N\ PO SEAMS TO SHED Bolagla |@
7 WATER, OUTER GaEEkols | o
- oo PLATES ON TOP R
NOTES: s co|lox|O-lm oA
NOTE 15
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 A3 i
ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF THE S 0\@ 2
SUMP. N Q Og
S s g
2. ALIGN LOWER SHELL MANHOLES 180° APART AND PARALLEL WITH PREVAILING WINDS. @\\%\x i
O & =
3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S . SI
> =
REQUIREMENTS. r’e FOUNDATION EXTENSION S5
Jq A <
4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 o
FOR DESIGN FLOWRATES WHEN SIZING TANK PIPING. : CONCRETE PIPE SUPPORT >
‘ + PIER FOR PIPE ANCHOR
5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO ’ 180° N J
PUMPS AND OPERATIONAL REQUIREMENTS. | s 2
6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. . ﬁ m LEAK SIMULATION PROBE
7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM W ) ny
SENSORS, MUST BE ACCESSIBLE FROM SPIRAL STAIRWAY INTERMEDIATE PLATFORM. : -
< R LIJ
8. MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF A . SDe S
NOZZLE PER THE INDICATED DETAILS. a ., b 220 OZ
S T
=g o
9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND <88 3o
BLEED VALVE AVAILABLE AT THE TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO Ogi Wz
RECEIVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE MINIMUM CONDENSATE, PROVIDE 20,000 BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN &> g NE
INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE SCALE: 3/16"=1-0" 254 2
AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL PIPING. 0 4 g 12 582 i
—_— o 20 Z ¢
<4, <
10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER MUST BE AS LOW AS ALLOWED BY API STD 650 TR
USING LOW TYPE REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" MUST BE AS LOW AS o<* mE
ALLOWED BY API STD 650 USING REGULAR TYPE REINFORCING PLATES. o =
=)
11. FLOATING PAN LOW-LEG LEVEL MUST PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL 14. ALL SHELL AND ROOF NOZZLES MUST BE FLANGED UNLESS OTHERWISE INDICATED. S
NOZZLE FLANGE TO THE BOTTOM OF THE FLOATING PAN.
15. INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK BOTTOM, FOUNDATION,
12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER AND INTERSTITIAL PIPING PLAN, SEE E9/D.01.
STAIRS OR SHELL NOZZLE ISOLATION VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS b 7
WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT PIPING OR THE STAIRWAY, PROVIDE A 16. MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETAILS. 4 )
SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1'-0" HIGHER IN SHEET ID
ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE. 17. THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE
FLANGE, AS MEASURED HORIZONTALLY ON THE VERTICAL CENTERLINE, MUST NOT BE MORE THAN 6".
13. INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. 20.02
o /
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30.01

2 3 4 5 6 7 8 9 10 11 12 14 15 16 17 19 20
4 N
US Army Corps
of Engineers®
o %
4 N
0° w
® g
|
: ROOF PERIMETER GUARDRAIL @
“® | @ o1/
N I / ®™ ©
NOTE 2 | NOTE 2
\ : p | /_ NOTE 8
AN
/
| 5 ®
: — —
| b NOTES NOTE 5 W)
(N
| R HH_LA__¥__ /_HLV ) =l EET
| % HA  \ T
X | .
® () | 2
\_/ | 3
§ | A" %
‘ | NOTE 4 730 - it
i Vo | e 5
|
. . . © .
®® 20 ===~ D=7 = p— - 50 ® :
= L 0
Q NOTE 7 \D : o ] N y,
© Q e N
) . | TANK ROOF =
@@____E\F E@ E O E E @ | @ ? S5
N — o
* - O | z |5
G TOP ® < | @ w 6|2
PLATFORM | 8% |9
_ o - | 085 |
@ & l - % |
~
PLATFORM SUPPORT m | SHELL
W % : m TANK DATA PLATE @|[ e
. ’r/
3 W NOTE 5 ) s
NOTE 3 N, | 9 A K LOW LEVEL OF 5 [ 5
Q7 | N A FLOATING PAN g BOTTOM OF Bolaz|g |&
¢ INTERMEDIATE 7 X | LLLA N\ _ TANK BOTTOM o ® SHELL 552812 2ls | <
PLATFORM 4 . N 5% MIN SLOPE T T T YO Ty al|<RLgn U
X | g0 @@ ) ©OO®H K 6% ) o®) ~ Lo 4382538 |as
7 [
228 4° Gé@ J&/‘? CONCRETE N
I \ , APPROACH STEP * SUMP ®) 9
(1] . m
CIRCUMFERENTIAL STAIR i \ \ NOTES: =
/I ind \ © 150.6° m Og
] [TT2)
| \ w 1. CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. Y
@) \ ITEMS SHOWN ON ELEVATION ARE SHOWN WITHOUT o
STAIRWAY SUPPORT m \\ REGARD TO ORIENTATION, SEE NOTE 1. % <
O <
w 180° 16\‘;N 2. LABEL TANK PER DETAIL A1/D.13. z3
' ¢ BOTTOM PLATFORM z
BLAN ELEVATION G
—— 30,000 BBL TANK
NOTES: SCALE: 1/8"=1'-0" N -
' 0 4 8 16" ( A
e p—
1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 30.02 FOR SIZE, ELEVATION AND
ORIENTATION OF NOZZLES AND APPURTENANCES.
2.  PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY TOP
PLATFORM. -
S go
3. PROVIDE 6"x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT. S w S
S @ Q2
4. LAP ROOF PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP). § § 2 x
car <
5. SEE LEVEL SET-POINT TABLE A2/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS. 2 E g =
nZ g
6. RAFTERS NOT SHOWN FOR CLARITY. < o< 3
z0Z &
uhr =
7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT 6/D.08. nod 3
a [l
o <
8. PROVIDE A ROOF WITH SLOPE OF 2:12. S
9. PREFERENCE IS FOR ALL VENTING REQUIREMENTS TO BE MET BY ROOF PERIMETER
CIRCULATION VENTS/INSPECTION HATCHES. IF DESIGNER INTENT IS TO UTILIZE
OVERFLOWS FOR ADDITIONAL VENTING TO MEET REQUIREMENTS, NOTE CLEARLY THAT
THEY SERVE MORE THAN ONE PURPOSE.
o J
4 N
SHEET ID
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1 2 3 4 6 9 10 11 12 13 14 15 16 17 18 19 20
4 )
0° US Army Corps
I of Engineers®
| - J
s FOUNDATION - ~
\ RINGWALL EXTENTS .
<
D o
TANK SHELL
30,000 BBL TANK NOZZLE/EQUIPMENT SCHEDULE
ANGLE DISTANCE DETAIL SHOWN |
ITEM DESCRIPTION SIZE (IN) (DEGREES) (NOTE 1) (DETAIL/SHEET) NOTES |
A | ISSUE 16 270 14 3/4" A3/D.08 4,5,10 |
B | FILL 8 180 11 3/4" G3/D.08 4,5,10 |
C | LOW SUCTION 4 . 14 3/4" A8/D.07, H3/D.10 5,13 FOUNDATION \ |
D | WATER DRAW-OFF 2 - 1-33/4" | G15/D.07, H3/D.10, A13/D.13 | 9,13 EXTENSION g;;g’ggﬁgﬁﬁ%gs) |
E | PRODUCT RETURN 2 257 7" A13/D.13 CONCRETE PIPE |
F SHELL MANHOLES (LOWER) 36 - 3.6" H15/D.10, B16/D.10 2.17 SUPPORT PIER FOR |
PIPE ANCHOR FML SUMP | z
G SHELL MANHOLE (UPPER) 36 166 10'-0" H15/D.10, B16/D.10 6, 17 5
o700l 4 | —m W — A — — _—90° x
H | ATG GAUGE WELL 10 245 336" A2/D.07 16 ° 0 S
L
| | ATG WATER PROBE WELL 8 225 3-3" G15/D.07 8 4" FRP LEAK DETECTION -
TELL-TALE PIPE UNDER | LAP BOTTOM PLATE v
J MECHANICAL TAPE LEVEL GAUGE 11/2 131 - H1/D.07 LINER EXCEPT IN TANK | SEAMS TO SHED WATER, =
| =
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 228 XX, X=X F2/D.12 BOTTOMFML SUMP | QUTER PLATES ON TOP N )
|
L | HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 228 X-X", X-X" H12/D.12 7 | ( )
|
M | SAMPLE GAUGE WELL 10 255 336" H8/D.07 16 | 2 s
N | ROOF MAHOLE/LADDER HATCH 36 X 48 280 30"-6" A7/D.09 | zgz (5
| ORE |z
O | CENTER ROOF VENT 24 - - J2/D.09 NOTE 15 | 233 |2
, | 2 5|len |0
P | CIRCULATION VENT/INSPECTION HATCHES 18 X 24 0, 90, 180, 270 - H10/D.09 |
|
Q | SHELL OVERFLOW 12 X 36 45 44'6" A15/D.07 12 | )
| . s
R | PANINSTALLATION HATCH . 45 - . 3 | 2 sy 2 g
wwn|nZ o =
s | suwp 30 225 4-0" A8/D.07 : | 68 28[525 |, %
S HEEEE L
T | GROUNDING LUGS 3X3X3/8| 45,135,225, 315 10" C10/ED.02 / 7 — FOUNDATION EXTENSION i N R
. ‘iq /_
U | FLOATING PAN LOW LEG LEVEL ; ; 211" ; 11 NOTE 15 200 | CONCRETE PIPE SUPPORT
Al /_ PIER FOR PIPE ANCHOR 2
V | SCAFFOLD CABLE SUPPORTS i 135, 315 60" . - o
=
W | SHELL CIRCULATION VENTS 12 X 36 135, 225, 315 456" A15/D.07 12 m 180° 23
J2 &
X | COVERED MANHOLE ON FLOATING PAN 36 300 30'-6" . LEAK SIMULATION PROBE ¥
<
SZ
> =
NOTES: = °
<
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE 30,000 BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN 2
CENTERLINE OF SHELL NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE SCALE- 1/8"=1-0"
CENTER OF THE TANK TO THE CENTERLINE OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM o " L )
SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF THE SUMP. e — p S
2. ALIGN LOWER SHELL MANHOLES 180° APART AND PARALLEL WITH PREVAILING WINDS.
| 10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER MUST BE AS LOW AS ALLOWED BY API STD 650 USING LOW TYPE
3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" MUST BE AS LOW AS ALLOWED BY API STD 650 USING REGULAR TYPE
REQUIREMENTS. REINFORCING PLATES. -
N L
b o Lo e e Pl > B DETERMINED BY THE DESIGRER. REFER TO UFC 5-460-01 FOR 11. FLOATING PAN LOW-LEG LEVEL MUST PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE TEe 3
- BOTTOM OF THE FLOATING PAN. 253 @ z
22 o
5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND 12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE <88 3,
OPERATIONAL REQUIREMENTS. ISOLATION VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT ofT Uz
. OVER PRODUCT PIPING OR THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION L2E NE
6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. VENT BUT 1'-0" HIGHER IN ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE. 235 92
<02 T
7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM SENSORS, MUST BE 13 INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE 205 2
ACCESSIBLE FROM SPIRAL STAIRWAY INTERMEDIATE PLATFORM. | | pol =@
o LLl
14. ALL SHELL AND ROOF NOZZLES MUST BE FLANGED UNLESS OTHERWISE INDICATED. 8<™ @mE
8. MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE & @z
INDICATED DETAILS. 15. INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING 8
PLAN, SEE E9/D.01. =
9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED  SEEESDO °°
VALVE AVAILABLE AT THE TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM 16. MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETAILS
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 17.  THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED S %
INTERNAL PIPING. HORIZONTALLY ON THE VERTICAL CENTERLINE, MUST NOT BE MORE THAN 6". 4 )
SHEET ID
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NOTE 3

N
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217.3°

~
T
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o

CIRCUMFERENTIAL STAIR |
STAIRWAY SUPPORT m %o

D.11
¢ BOTTOM PLATFORM

PLAN

NOTES:

1.

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

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

PROVIDE 6"x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT.
LAP BOTTOM PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP).

SEE LEVEL SET-POINT TABLE A2/D.12 FOR ELEVATIONS OF ALARMS AND
CONTROLS.

RAFTERS NOT SHOWN FOR CLARITY.

SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT 6/D.08.
PROVIDE ROOF WITH SLOPE OF 2:12.

PREFERENCE IS FOR ALL VENTING REQUIREMENTS TO BE MET BY ROOF
PERIMETER CIRCULATION VENTS/INSPECTION HATCHES. IF DESIGNER INTENT IS

TO UTILIZE OVERFLOWS FOR ADDITIONAL VENTING TO MEET REQUIREMENTS,
NOTE CLEARLY THAT THEY SERVE MORE THAN ONE PURPOSE.

\
\
\
\
165.4°

— - 90°

ROOF PERIMETER GUARDRAIL @

NOTE 8

e — ——100%

89'_0"
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NOTE 5

\ SHELL

®

TANK BOTTOM

® (5% MIN SLOPE)\

BOTTOM
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O®

|
|
{
|

.75
|
|
/

TANK DATA PLATE

153.6°

D.10

NG
(1o
o/

CONCRETE
APPROACH STEP

40,000 BBL TANK

SCALE: 1/8"=1"-0"

0 4' 8' 16'
e —

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

2. LABEL TANK PER DETAIL A1/D.13.

ELEVATION

-
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 N
' FOUNDATION .-
— Z RINGWALL EXTENTS us Army Corps
\ of Engineers ®
/ ' A N Y
TANK SHELL - \
w
<
[m)
40,000 BBL TANK NOZZLE/EQUIPMENT SCHEDULE
ANGLE DISTANCE DETAIL SHOWN
ITEM DESCRIPTION SIZE (IN) (DEGREES) (NOTE 1) (DETAIL/SHEET) NOTES
A | I1SSUE 24 270 2'.3/4" A3/D.08 4,5,10
B | FILL 18 180 16 3/4" G3/D.08 4,5, 10 \
2" PVC CP/TRACER
c | Low sucTION 4 ] 2'.3/4" A8/D.07, H3/D.10 5,13 PIPE (C':rsp/:; pLACCES)
D | WATER DRAW-OFF 2 - 1-113/4" | G15/D.07, H3/D.10, A13/D.13 | 9, 13 FOUNDATION EXTENSION
CONCRETE PIPE -
E PRODUCT RETURN 2 260 7 A13/D.13 SUPPORT PIER FOR 2
FML SUMP =
F | SHELL MANHOLES (LOWER) 36 ) e H15/D.10. B16/D.10 > 17 PIPE ANCHOR ~—_ :
ST TANK BOTTOM SUMP &
G | SHELL MANHOLE (UPPER) 36 167 10"-0" H15/D.10, B16/D.10 6. 17 - ==
H ATG GAUGE WELL 10 231 41'-6" A2/D.07 16 A\ 4" FRP LEAKDETECTION TELL-TALE g
PIPE UNDER LINER EXCEPT IN TANK | g
| ATG WATER PROBE WELL 8 225 3-3" G15/D.07 8 A\BOTTOM FML SUMP | LAP BOTTOM PLATE 9 Y
| SEAMS TO SHED h .
J | MECHANICAL TAPE LEVEL GAUGE 11/2 137 ; H1/D.07 | WATER, OUTER
\PLATES ON TOP 5
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 217 XX, X=X F2/D.12 | \ 2 s
.. Z =
L | HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 217 XX, X-X" H12/D.12 7 : 2ol s
ORE |z
M | SAMPLE GAUGE WELL 10 239 416" H8/D.07 16 l 283 |z
2BS|ln |0
N | ROOF MAHOLE/LADDER HATCH 36 X 48 247 38'-6" A7/D.09 :
O | CENTER ROOF VENT 24 ] - J2/D.09 :
NOTE 15 | . ks
P | CIRCULATION VENT/INSPECTION HATCHES 18X 24 | 36,108, 180, 252, 324 ; H10/D.09 | B | om0
won(mZ 8 —
Q | SHELL OVERFLOW 12X36 | 0,36,54,72,108,324 | 440" A15/D.07 12 | 6SELIS2S |,x
| CZIZIIESS NX
R | PANINSTALLATION HATCH } 45 ] ] 3 | L5553 |59
s | sump 30 225 40" A8/D.07 :
(2]
T GROUNDING LUGS 3X3X3/8 18, 108, 198, 288 1'-0" C10/ED.02 | é
=
U | FLOATING PAN LOW LEG LEVEL ; ] 311" i 11 o
L
il <
V | SCAFFOLD CABLE SUPPORTS i 135, 315 6-0" - n /— FOUNDATION EXTENSION ¥
4 o=z
W | SHELL CIRCULATION VENTS ; 144, 216, 288 52'.8" A15/D.07 12 | /_ CONCRETE PIPE SUPPORT ok
i PIER FOR PIPE ANCHOR SE
X | COVERED MANHOLE ON FLOATING PAN 36 247 336" ; : 180° =0
4 . <
o m LEAK SIMULATION PROBE %
NOTES: o \po1/
. J
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE p §
CENTERLINE OF SHELL NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE 40,000 BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN
CENTER OF THE TANK TO THE CENTERLINE OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SCALE: 1/8"=1"-0"
SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF THE SUMP. '
0 4' 8' 16'
=
2. ALIGN LOWER SHELL MANHOLES 180° APART AND PARALLEL WITH PREVAILING WINDS., .
10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER MUST BE AS LOW AS ALLOWED BY API STD 650 USING LOW TYPE REINFORCING PLATES. N
. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER' N, o
3 RE8UIREMENTS S © CHO 00 cco c UFACTURER'S FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" MUST BE AS LOW AS ALLOWED BY API STD 650 USING REGULAR TYPE REINFORCING PLATES. IEE 2.
. SO W<
" ° X T 4
4 SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UEC 3.460-01 FOR 11, Etgﬂmg ﬁm LOW-LEG LEVEL MUST PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE BOTTOM OF THE 2 3 5 3¢
DESIGN FLOWRATES WHEN SIZING TANK PIPING. : GEx Wz
2>5E NL
12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE ISOLATION VALVES. 05 NI
5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND 22 o
OPERATIONAL REQUIREMENTS WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT PIPING OR THE 232 22
' STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION VENT BUT 1'-0" HIGHER IN ELEVATION AT THAT 0%z XE
< W il
6. LOCATE UPPER SHELL MANHOLE 3-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE. nol =@
(@] Tl Ll
o< mE
7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM SENSORS, MUST BE 13 INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. . @z
o
ACCESSIBLE FROM SPIRAL STAIRWAY INTERMEDIATE PLATFORM. 14. ALL SHELL AND ROOF NOZZLES MUST BE FLANGED UNLESS OTHERWISE INDICATED. S
=
. MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE
8 INODIUC ATED D6ET Afs © © OTTOM SU OUGHAN S GED ROOFNO 15. INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN, SEE
' E9/D.01.
9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED ) ) N J
VALVE AVAILABLE AT THE TIME THIS STANDARD WAS WRITTEN. FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM 16. MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETAILS. - ~
AMOUNT OF WATER AND EXPECTED TO PRODUCE MINIMUM CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPIN
RE[?LLJJCEDOTO 1" SIZE NEAR THECINTERf\J)AL l\(l)OZUZ(I:_E FLANGUE T%OLIMIT TSHE A’MOL?NT OF WATER THAT IS RETAINE% IN THE G 17. THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED SHEET ID
INTERNAL PIPING, HORIZONTALLY ON THE VERTICAL CENTERLINE, MUST NOT BE MORE THAN 6.
- J
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270°-—

o
1

©-%
PLATFORM SUPPORT m

12"
—

CIRCUMFERENTIAL STAIR

2
W \@/ TANK ROOF

¢ TOP PLATFORM X

W)
STAIRWAY SUPPORT m \\

180° \
165.3

¢ BOTTOM PLATFORM

PLAN

NOTES:

1.

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

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

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

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

SEE LEVEL SET-POINT TABLE A2/D.12 FOR ELEVATIONS OF ALARMS AND
CONTROLS.

RAFTERS NOT SHOWN FOR CLARITY.

. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT 6/D.08.

PROVIDE ROOF WITH SLOPE OF 2:12.

PREFERENCE IS FOR ALL VENTING REQUIREMENTS TO BE MET BY ROOF
PERIMETER CIRCULATION VENTS/INSPECTION HATCHES. IF DESIGNER INTENT IS
TO UTILIZE OVERFLOWS FOR ADDITIONAL VENTING TO MEET REQUIREMENTS,
NOTE CLEARLY THAT THEY SERVE MORE THAN ONE PURPOSE.

— — 90°

®

ROOF PERIMETER GUARDRAIL @

002 o
NOTEZ\ ® ™) H) ®
AR

o o

CONCRETE
APPROACH STEP

, NOTE 5 —\
NOTE 5 —
HHLA _ _\\‘\f /. HLY (W) s W 100%
HLA_ _ _ | @
© 90'-0"
— —
3
8
LOW LEVEL OF
m NOTE 5 @— Il:— — /_ FLOATING PAN | \ SHELL
TANK DATA PLATE LLA "
A\ ﬁ:@ O Z ______ 6 J_ ]®[BOTTOM OF SHELL
g eowH ® O < o
Lfl) N |
= N

* TOP OF TANK BOTTOM
TANK BOTTOM @

(5% MIN SLOPE)
NOTES:
1. CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. ITEMS SHOWN
ON ELEVATION ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE
NOTE 1.

2. LABEL TANK PER DETAIL A1/D.13.

ELEVATION

50,000 BBL TANK

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

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\50.02 50,000 BBL TANK NOZZLE SCHEDULE & INTERSTITIAL PIPING PLAN.DWG
7:17:12 AM 2/13/2025

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 )
00
50,000 BBL TANK NOZZLE/EQUIPMENT SCHEDULE |
s FOUNDATION
ANGLE DISTANCE DETAIL SHOWN ——  F— ‘ / RINGWALL EXTENTS US Army Corps
ITEM DESCRIPTION SIZE (IN) (DEGREES) (NOTE 1) (DETAIL/SHEET) NOTES _—— \ . of Engineers® )
A | ISSUE 24 270 2'-3/4" A3/D.08 4,5,10 TANK SHELL 4 h
L
B FILL 18 180 1'-6 3/4" G3/D.08 4,5,10 <
C | LOW SUCTION 4 - 2'-3/4" A8/D.07, H3/D.10 5,13
D | WATER DRAW-OFF 2 - 111 3/4" G15/D.07, H3/D.10, A13/D.13 | 9,13
E PRODUCT RETURN 2 259 7" A13/D.13
F SHELL MANHOLES (LOWER) 36 ; 3'-6" H15/D.10, B16/D.10 2,17
G SHELL MANHOLE (UPPER) 36 166 10"-0" H15/D.10, B16/D.10 6,17
H ATG GAUGE WELL 10 241 42'-0" A2/D.07 16
| ATG WATER PROBE WELL 8 225 33" G15/D.07 8 FOUNDATION \ VG CPITRACER
J | MECHANICAL TAPE LEVEL GAUGE 11/2 135 . H1/D.07 EXTENSION PIPE (TYP 3 PLACES)
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 226 X'-X", X'-X" F2/D.12 CONCRETE
PIPE SUPPORT
L HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 226 X'-X", X'-X" H12/D.12 7 PIER FOR PIPE Z
ANCHOR E
M | SAMPLE GAUGE WELL 10 249 42'-0" H8/D.07 16 FML SUMP v
: TANK BOTTOM SUMP 2
N ROOF MAHOLE/LADDER HATCH 36 X 48 256 39'-0" A7/D.09 g o e £ L v 900 @
: 1L/ 4"FRP LEAK DETECTION TELL-TALE
O | CENTER ROOF VENT 24 - - J2/D.09 PIPE UNDER LINER EXCEPT IN TANK x
BOTTOM FML SUMP <
P CIRCULATION VENT/INSPECTION HATCHES 18 X 24 0,72, 144, 216, 288 - H10/D.09 TANK BOTTOM =
o %
Q | SHELL OVERFLOW 12X 36 | 0,36, 54,72, 108, 324 52'-0" A15/D.07 12 - ~
R | PAN INSTALLATION HATCH ; 45 ] ] 3 5
LAP BOTTOM PLATE Z 5
S SUMP 30 225 4'-0" A8/D.07 SEAMS TO SHED i 5|2
WATER, OUTER _/ <8< |2
T GROUNDING LUGS 3X3X3/8 20, 110, 200, 290 1'-0" C10/ED.02 PLATES ON TOP o Slo |
oS |z
(9]
U FLOATING PAN LOW LEG LEVEL - - 3-11" - 11 253 |3
V | SCAFFOLD CABLE SUPPORTS - 135, 315 6'-0" -
W | SHELL CIRCULATION VENTS - 180, 252 53'-0" A15/D.07 12 s s &
NOTE 15 oLlE2k |8
X | COVERED MANHOLE ON FLOATING PAN 36 260 33-6" - . T =
(Nle 091581525 |43
N°_ ¢, : PAZIZIIEES |NZ
OO$%\§/ oolox|losSlo |o &
@*‘%EP
OF &
(9]
o
L
L
Z
4 (ZD <!(
NOTE 15 i 9
% < & . LOL %
// |f«/— FOUNDATION EXTENSION <§ 2
) 200° 1' CONCRETE PIPE SUPPORT g%
+éq,/_ PIER FOR PIPE ANCHOR > %‘
180° 2
0
m LEAK SIMULATION PROBE >
- J
NOTES: p §
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM OF THE SHELL TO THE BBL TANK BOTTOM. F NDATION. AND INTERSTITIAL PIPING PLAN
CENTERLINE OF SHELL NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR ROOF NOZZLES ARE AS MEASURED FROM THE 50’000 O O ’ OU O d S G
CENTER OF THE TANK TO THE CENTERLINE OF ROOF NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SCALE: 1/8"=1'-0"
SUMP IS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF THE SUMP. 0o 4 8 16
— _—— | (%}
o N L
2. ALIGN LOWER SHELL MANHOLES 180° APART AND PARALLEL WITH PREVAILING WINDS. 10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER MUST BE AS LOW AS ALLOWED BY API STD 650 USING LOW TYPE Ido 3
REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 12" MUST BE AS LOW AS ALLOWED BY API STD 650 USING REGULAR TYPE 286 Oz
3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REINFORCING PLATES. seR ¥
REQUIREMENTS. 23 3 & ?9
11. FLOATING PAN LOW-LEG LEVEL MUST PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INTERNAL NOZZLE FLANGE TO THE OFi wz
4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO UFC 3-460-01 FOR DESIGN BOTTOM OF THE FLOATING PAN. 25 NQ
FLOWRATES WHEN SIZING TANK PIPING. o2 = o
12. PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE 0% 24
5. ADJUST SIZE OF FILL, ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS DISTANCE TO PUMPS AND ISOLATION VALVES. WHERE THE PATTERN OF ROOF PERIMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT Z0F Z =
OPERATIONAL REQUIREMENTS. OVER PRODUCT PIPING OR THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW CIRCULATION boL
VENT BUT 1'-0" HIGHER IN ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUATE. g<& pi
6. LOCATE UPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG POSITION. a Mz
13. INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. S
7. HIGH LEVEL SHUT-OFF VALVE FLOAT PILOT ASSEMBLY, AS WELL AS HIGH AND HIGH-HIGH LEVEL ALARM SENSORS, MUST BE S
ACCESSIBLE FROM SPIRAL STAIRWAY INTERMEDIATE PLATFORM. 14. ALL SHELL AND ROOF NOZZLES MUST BE FLANGED UNLESS OTHERWISE INDICATED.
8. MOUNT THE 6" ATG WATER PROBE WELL OVER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED ROOF NOZZLE PER THE 15. INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING
INDICATED DETAILS. PLAN, SEE E9/D.01. N J
4 )
9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE 16. MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE INDICATED DETAILS. SHEET ID
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 17. THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED
TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL HORIZONTALLY ON THE VERTICAL CENTERLINE, MUST NOT BE MORE THAN 6". 50.02
PIPING.
o J

FINAL SUBMITTAL
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ROOF PERIMETER GUARDRAIL @ _
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| | @ NOTE 8 2
11}
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| | NOTE 4 @@
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| e
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! | | R — b ~
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| | | N I N I ()] ==Y - — 100%
: o e IR ] S © ° : s
.. Z =z
: TANK ROOF | ~ 113-0" “5z G
= <<
P | — © SSE |2
(V) ]
: | 253 (3
| |
(’—\ | - é R b &
| © z 9z &Y 9E
| 7 S B us
Y | < m TANK DATA PLATE L EE B |as
ROV | \o10/
DN/ | ® :
PLATFORM SUPPORT [ J2 A 3, | 7\ i
W ) ’ LOW LEVEL OF P, i
I \ \ FLOATING PAN o<
N CONCRETE _ [ _ >
¢ TOP PLATFORM \ J/ / Atk \\ 142.2° APPROACH STEP NOTE SLN TH® * -
— _— e\ —_— O m
i / l LLLAN _ | © / | BOTTOM o8
215 S IS AN U S 7 : OF SHELL o,
: <:> = - © <:> X
I ! = © < o S%
NOTE 3 /@ @ =1 =X L——— 0% =+
! s O
I ot — N - - - T o
@ G BOTTOM Q § z
_/ 180° ﬂ‘ TANK BOTTOM .
¢ INTERMEDIATE PLATFORM F’LATFORM 1 o1 6 TOP OF TANK BOTTOM SUMP (s) (5% MIN SLOPE) 3
200.4°
CIRCUMFERENTIAL STAIR NOTES: N J
4 N
STAIRWAY SUPPORT m 1. CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARITY. ITEMS SHOWN
W ON ELEVATION ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE
NOTE 1.
PLAN
NOTES: 2. LABEL TANK PER DETAIL A1/D.13.
80,000 BBL TANK
1. SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 80.02 FOR SIZE, ELEVATION AND SCALE: 3/32"=1-0" 5,
ORIENTATION OF NOZZLES AND APPURTENANCES. e " ELEVATION SEE
e S @
2. PROVIDE GUARDRAIL ALL AROUND PERIMETER OF ROOF EXCEPT AT STAIRWAY 230
PLATFORM. ZEX Z
OEf
3. PROVIDE 6"x18" OPENING IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT. 09 = §
T20
<9%X o
4. LAP BOTTOM PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP). 2 6% 8
E=2gd Q
5. SEE LEVEL SET-POINT TABLE A2/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS. é’ 22
[a)
6. RAFTERS NOT SHOWN FOR CLARITY.
7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT 6/D.08.
8. PROVIDE ROOF WITH SLOPE OF 2:12.
o J
9. PREFERENCE IS FOR ALL VENTING REQUIREMENTS TO BE MET BY ROOF PERIMETER p S
CIRCULATION VENTS/INSPECTION HATCHES. IF DESIGNER INTENT IS TO UTILIZE SHEET D

OVERFLOWS FOR ADDITIONAL VENTING TO MEET REQUIREMENTS, NOTE CLEARLY THAT
THEY SERVE MORE THAN ONE PURPOSE.

80.01

RHOPKINS

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\80.01 80,000 BBL TANK.DWG
7:17:21 AM 2/13/2025

FINAL SUBMITTAL



1 2 3 4 5 6 7 8 9 11 12 13 14 15 16 17 18 19
4 N
0° US Army Corps
| of Engineers®
| FOUNDATION N J
‘ RINGWALL EXTENTS - ~
Y 4 - I_IJ
— <
80,000 BBL TANK NOZZLE/EQUIPMENT SCHEDULE oS :
d TANK SHELL
DISTANCE DETAIL SHOWN
ITEM DESCRIPTION SIZE (IN) ANGLE (DEGREES) (NOTE 1) (DETAIL/SHEET) NOTES
A | ISSUE 24 270 2 jm A3/D.08 4,5, 10
B | FILL 18 180 1-6%" G3/D.08 4,5,10
C | LOW SUCTION 4 - 2"y A8/D.07, H3/D.10 5,13 2" PVC CP/TRACER
D | WATER DRAW-OFF 2 i 1-11%" G15/D.07, H3/D.10, A13/D.13 | 9 13 PIPE (TYP 3 PLACES)
E | PRODUCT RETURN 2 261 7" A13/D.13
F | SHELL MANHOLES (LOWER) 36 ] 36" H15/D.10, B16/D.10 2,17
G SHELL MANHOLE (UPPER) 36 152 10'-0" H15/D.10, B16/D.10 6, 17
FOUNDATION
H | ATG GAUGE WELL 10 212 53'-6" A2/D.07 16 EXTENSION 2
S
| ATG WATER PROBE WELL 8 225 33" G15/D.07 8 LAP BOTTOM PLATE 5
CONCRETE PIPE EML SUMP 2, SEAMS TO SHED g
J MECHANICAL TAPE LEVEL GAUGE 1% 98 - H1/D.07 SUPPORT PIER ” WATER, OUTER ?
FOR PIPE ANCHOR ’ PLATES ON TOP ©
K LOW & LOW-LOW LEVEL ALARM NOZZLES 1 200 X'-X", X'-X" F2/D.12 TANK BOTTOM SUMP )
______________________________________ m
L | HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 200 X-X", XX H12/D.12 7 S
o 4" FRP LEAK DETECTION CENTER 0, N J
M | SAMPLE GAUGE WELL 19 218 °36 H8/b.07 16 TELL-TALE PIPE UNDER COLUMN O NKBOTTOM - N
N ROOF MAHOLE/LADDER HATCH 36 X 48 225 50'-6" A7/D.09 b LINER EXCEPT IN TANK
o€ BOTTOM FML SUMP o
O | CENTER ROOF VENT 24 ; . J2/D.09 N
L
EwlE |5
P | CIRCULATION VENT/INSPECTION HATCHES 18 X 24 | 15,75,135, 195, 255, 315 ; H10/D.09 SIS |2
w S |E
2 N|D
Q | SHELL OVERFLOW 12X 36 | 15,45, 75, 105, 315, 345 51'-10" A15/D.07 12 225 3
R | PANINSTALLATION HATCH ; 45 - - 3
s | sump 30 225 4-0" A8/D.07 . 5
5 5@
T | GROUNDING LUGS 3% 3 X% 45,135, 225, 315 10" C10/ED.02 Do Eé o |
ZAIZ2X ¥ nlE
[G)a) oS5O
U | FLOATING PAN LOW LEG LEVEL ] ; 311" - 11 NOTE 15 ?2 %9 223 (43
aalox|losS|md |0 S
V | SCAFFOLD CABLE SUPPORTS ] 135, 315 6'-0" -
W | SHELL CIRCULATION VENTS 12 X 36 165, 285 52'-10" A15/D.07 12 @
L
X | COVERED MANHOLE ON FLOATING PAN 36 260 33'-6" - =
23
1 Y
: o u
200° E 5,2
ox
NOTES: NOTE 15 FOUNDATION EXTENSION ; %c
180° CONCRETE PIPE SUPPORT gg
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM PIER FOR PIPE ANCHOR =
OF THE SHELL TO THE CENTERLINE OF SHELL NOZZLES. DISTANCE VALUES SHOWN ON TABLE FOR S
ROOF NOZZLES ARE AS MEASURED FROM THE CENTER OF THE TANK TO THE CENTERLINE OF ROOF m LEAK SIMULATION PROBE
NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE . 5o N )
CENTER OF THE TANK TO THE CENTERLINE OF THE SUMP. U P N
2. ALIGN LOWER SHELL MANHOLES 180° APART AND PARALLEL WITH PREVAILING WINDS. 80.000 BBL TANK BOTTOM. FOUNDATION. AND INTERSTITIAL PIPING PLAN
3. PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN 1L = ) d
MANUFACTURER'S REQUIREMENTS. SCALE: 3/32"=1-0
0 5 10 20 g ﬁ
()]
4 SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER e T
TO UFC 3-460-01 FOR DESIGN FLOWRATES WHEN SIZING TANK PIPING. o B z
5w
S T
10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER MUST BE AS LOW AS ALLOWED BY 15.  INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK =25 51
° Eﬁé’#\ﬁgg% SSI\';'PL;’A'ﬁgUC')EPAE'\F'{&#I%V,\\I’ASLUSET('Q%'\I'R'\&%ZEZ,L‘TESS TO SUIT SITE CONDITIONS SUCH AS API STD 650 USING LOW TYPE REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN, SEE E9/D.01. % ;:j x 20
: 12" MUST BE AS LOW AS ALLOWED BY API STD 650 USING REGULAR TYPE REINFORCING PLATES. pUz JF
o 16.  MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE 805 Na
6. 'F',ggIATTICE),\LIJPPER SHELL MANHOLE 3'-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG 11.  FLOATING PAN LOW-LEG LEVEL MUST PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY INDICATED DETAILS. 2 5S¢ 22
' INTERNAL NOZZLE FLANGE TO THE BOTTOM OF THE FLOATING PAN. 0%z XE
] ) 17.  THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE ot 25
£ R:_(/i:knEg/EErbsnggsT IC\)/IllzJFS'\I'/AI_;,LEVE(féI(E)Q;IBPII_LEOI;I-RAC\)SI\/ISI;'\SI?Q% é? A\/IVRFVI\_II,_Aéqu'IIEGIl?_IMAI\END[I)AHFIEELT‘I(';F%;T\/\I/EL 12.  PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS MANHOLE FLANGE, AS MEASURED HORIZONTALLY ON THE VERTICAL CENTERLINE, MUST NOT BE 282 e
! : OVER STAIRS OR SHELL NOZZLE ISOLATION VALVES. WHERE THE PATTERN OF ROOF PERIMETER MORE THAN 6". S =
" ; CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT PIPING OR S~
8. gggyLB?Z% ’;Eg '\FVI-'IA\I; IIENRDTCRS'BEE)V[\)/E'LFLAI(E\S/ER THE TANKBOTTOM SUMP THROUGH AN 8" FLANGED THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW S
' CIRCULATION VENT BUT 1'-0" HIGHER IN ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING S
9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE OVERFLOWS ARE ADEQUATE.
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 PRODUGE 13.  INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. L )
MINIMUM CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR 14 ALL SHELL AND ROOF NOZZLES MUST BE FLANGED UNLESS OTHERWISE INDICATED. % ~

THE INTERNAL NOZZLE FLANGE TO LIMIT THE AMOUNT OF WATER THAT IS RETAINED IN THE
INTERNAL PIPING.

SHEET ID

80.02

AWALKER

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\80.02 80,000 BBL TANK NOZZLE SCHEDULE & INTERSTITIAL PIPING PLAN.DWG
7:17:31 AM 2/13/2025
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¢ BOTTOM PLATFORM 168°
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PLAN

NOTES:

1.

SEE NOZZLE EQUIPMENT SCHEDULE ON SHEET 100.02 FOR SIZE, ELEVATION AND
ORIENTATION OF NOZZLES AND APPURTENANCES.

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

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

LAP BOTTOM PLATE SEAMS TO SHED WATER (INNER PLATES ON TOP).
SEE LEVEL SET-POINT TABLE A2/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS.

RAFTERS NOT SHOWN FOR CLARITY.

. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT 6/D.08.

PROVIDE ROOF WITH SLOPE OF 2:12.

PREFERENCE IS FOR ALL VENTING REQUIREMENTS TO BE MET BY ROOF PERIMETER
CIRCULATION VENTS/INSPECTION HATCHES. IF DESIGNER INTENT IS TO UTILIZE
OVERFLOWS FOR ADDITIONAL VENTING TO MEET REQUIREMENTS, NOTE CLEARLY THAT
THEY SERVE MORE THAN ONE PURPOSE.

|—— 90°

ROOF PERIMETER GUARDRAIL

B15

D.11
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56'_0"

TANK DATA PLATE

D.10
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o1/

100,000 BBL TANK

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

0 5 10 20'
e e ——

2. LABEL TANK PER DETAIL A1/D.13.

ELEVATION

(5% MIN SLOPE)

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

126'-0"
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SHEET ID
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RHOPKINS
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G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\100.02 100,000 BBL TANK NOZZLE SCHEDULE & INTERSTIAL PIPING PLAN.DWG

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p
100,000 BBL TANK NOZZLE/EQUIPMENT SCHEDULE v .-
’ US Army Corps
_ — - . of Engineers®
DISTANCE DETAIL SHOWN : N y,
ITEM DESCRIPTION SIZE (IN FOUNDATION
(IN) ANGLE (DEGREES) (NOTE 1) (DETAIL/SHEET) NOTES RINGWALL EXTENTS s N
A | ISSUE 24 270 2. Y A3/D.08 4,5, 10 =
[m)
B FILL 18 180 1-6%4" G3/D.08 4,5,10
C | LOW SUCTION 4 ] A A8/D.07, H3/D.10 5,13 TANK SHELL
D | WATER DRAW-OFF 2 ; 1-11%" G15/D.07, H3/D.10, A13/D.13 | 9, 13
E | PRODUCT RETURN 2 262 7" A13/D.13
F SHELL MANHOLES (LOWER) 36 ] 36" H15/D.10, B16/D.10 2,17
G | SHELL MANHOLE (UPPER) 36 168 10'-0" H15/D.10, B16/D.10 6,17
H | ATG GAUGE WELL 10 222 60'-0" A2/D.07 16 \
| ATG WATER PROBE WELL 8 225 3-3" G15/D.07 8 2" PVC CP/TRACER
PIPE (TYP 3 PLACES)
J MECHANICAL TAPE LEVEL GAUGE 1% 148 - H1/D.07
K | LOW & LOW-LOW LEVEL ALARM NOZZLES 1 211 X-X", X'-X" F2/D.12 EQESSSESN CENTER COLUMN z
] n ] n |:
L HIGH & HIGH-HIGH LEVEL ALARM AND HLV NOZZLES 1 211 X-X", X'-X H12/D.12 7 CONCRETE PIPE FML SUMP %
M | SAMPLE GAUGE WELL 10 228 60'-0" H8/D.07 16 SUPPORT PIER FOR TANK BOTTOM 2
PIPE ANCHOR SUMP o
N | ROOF MAHOLE/LADDER HATCH 36 X 48 235 57'-0" A7/D.09 \ ’ g 1 }
270° ([ ——H+--A4~A-——""""" """~ ————= XL > — - — — = -90° 4
O | CENTER ROOF VENT 24 ; - J2/D.09 . s
P | CIRCULATION VENT/INSPECTION HATCHES 18X 24 | 0,51, 103, 154, 206, 257, 309 - H10/D.09 > <
WELL SCREEN TANK BOTTOM
Q | SHELL OVERFLOW 12 X 36 0, 26, 51, 77, 103, 334 52'-0" A15/D.07 12 :
R PAN INSTALLATION HATCH - 45 - - 3  «—LAP BOTTOM PLATE x % 2
— SEAMS TO SHED Zolz |5
S SUMP 30 225 4'-0 A8/D.07 WATER, OUTER S8§l5 ?‘_:
OQIS |z
T | GROUNDING LUGS 3X3X% 30, 120, 210, 300 1-0" C10/ED.02 PLATES ONTOP 223 I3
U | FLOATING PAN LOW LEG LEVEL : ] 3-11" - 11
V | SCAFFOLD CABLE SUPPORTS - 135, 315 6'-0" - s LE
o >
A" D)) o (@)
w SHELL CIRCULATION VENTS 12 X 36 129, 180, 231, 283 53'-0 A15/D.07 12 4" FRP LEAK DETECTION @& ;é é@ "'E
. TELL-TALE PIPE UNDER 9812519212 |us
X COVERED MANHOLE ON FLOATING PAN 36 235 50'-0 - LINER EXCEPT IN TANK BZ(2T|2E8 NZ
BOTTOM FML SUMP
NOTE 15 0
o
L
L
Z
0<
ko)
52
0y
X £
4 3 z
>
s O
NOTES. 4 FOUNDATION EXTENSION z
| CONCRETE PIPE SUPPORT o
1. DISTANCE VALUES SHOWN ON TABLE FOR SHELL NOZZLES ARE AS MEASURED FROM THE BOTTOM L PIER FOR PIPE ANCHOR >
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 : o A 180° N -
NOZZLES. DISTANCE VALUE SHOWN ON TABLE FOR TANK BOTTOM SUMP IS MEASURED FROM THE TN m 4
CENTER OF THE TANK TO THE CENTERLINE OF THE SUMP. T \DJ;y LEAK SIMULATION PROBE
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 1 O0,000 BBL TANK BOTTOM, FOUN DAT|ON, AND INTERSTITIAL PIPING PLAN o
MANUFACTURER'S REQUIREMENTS. Yo TR N Ll
SCALE: 3/32"=1'-0 5, 2
. . . YWE A
4. SIZE OF FILL AND ISSUE NOZZLES AND PIPING MUST BE DETERMINED BY THE DESIGNER. REFER TO e — 253 W z
UFC 3-460-01 FOR DESIGN FLOWRATES WHEN SIZING TANK PIPING. s 2 = o
L
" ZEX w (O]
5. ADJUST SIZE OF FILL ISSUE AND LOW SUCTION NOZZLES TO SUIT SITE CONDITIONS SUCH AS 10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12" AND LARGER MUST BE AS LOW AS ALLOWED BY GFu WG
DISTANCE TO PUMPS AND OPERATIONAL REGUIREMENTS API STD 650 USING LOW TYPE REINFORCING PLATES. FILL AND ISSUE NOZZLE SIZES SMALLER THAN 2> Nz
' 12" MUST BE AS LOW AS ALLOWED BY API STD 650 USING REGULAR TYPE REINFORCING PLATES. 02> 91
h's
"R_" < 8 é e <_E
6. 'E,ggIATTISI\Ll’PPER SHELL MANHOLE 3-6" ABOVE UPPER SURFACE OF FLOATING PAN AT HIGH LEG 11.  FLOATING PAN LOW-LEG LEVEL MUST PROVIDE A MINIMUM OF 6" CLEARANCE FROM THE TOP OF ANY 208 25
' INTERNAL NOZZLE FLANGE TO THE BOTTOM OF THE FLOATING PAN. hed F &
ol T8
: i o< m =
7. i:igl'\-fg;\']ssggg R)AZFS\T/AE‘;LEVEC'; é‘g?;;'_"EOJRA(‘)SMSg'\F’,'E{%_’ é? AVIVREVI\_IIA\'??NHI'II?:MAI\ENDEI)AI::'ISI;LT'I(';FI_(i)II;{E\/\I/EL 12.  PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS s Q=
! ' OVER STAIRS OR SHELL NOZZLE ISOLATION VALVES. WHERE THE PATTERN OF ROOF PERIMETER S
" " CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT PIPING OR 15.  INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON-ELEVATED TANK =]
8 ggggllgggé Q‘ES ¥VHAET FNRDT(;%BE%VE\;E#;E\S/ER THE TANK BOTTOM SUMP THROUGH AN 8" FLANGED THE STAIRWAY, PROVIDE A SHELL CIRCULATION VENT CONSTRUCTED SIMILAR TO AN OVERFLOW BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN, SEE E9/D.01. =
' CIRCULATION VENT BUT 1'-0" HIGHER IN ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING
OVERFLOWS ARE ADEQUATE. 16.  MOUNT THE 8" ATG AND SAMPLE GAUGE WELLS THROUGH 10" FLANGED ROOF NOZZLES PER THE
9. THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE INDICATED DETAILS. L )
BA'E{%CE’%EE%S% \F/{AéEDVEEI\f\EV ﬁlll\-/lAﬁ:fleuAl;/T mgJL“@EOLH\}\?ASTTEAF{NE,\’?SE%ESC%FSTTEEhggsggm\?lI\TA'J/:AT 13.  INSTALL LOW SUCTION AND WATER DRAW-OFF NOZZLES PARALLEL TO THE ISSUE NOZZLE. -
CONDENSATE. PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED T6 1" SIZE NEAR THE 17.  THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE SHEET 1D
) - MANHOLE FLANGE, AS MEASURED HORIZONTALLY ON THE VERTICAL CENTERLINE, MUST NOT BE
INTERNAL NOZZLE FLANGE TO LIMIT THE AMOUNT OF WATER THAT IS RETAINED IN THE INTERNAL 14. ALL SHELL AND ROOF NOZZLES MUST BE FLANGED UNLESS OTHERWISE INDICATED. MORE THAN 6"
PIPING. | 100.02
-
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| FOUNDATION
| RINGWALL EXTENTS
US Army Corps
R of Engineers®
. ) \ J
| i e ~
| w
| N z
| . a
10!_0" +/( :
B —
|
|
K14 \ RINGWALL PENETRATION | TANK SHELL
|
2" SCH 40 | \ /
q SOLID PVC PIPE : :
- — FML |
: / /— GEOTEXTILE FABRIC |
/— n
| / 3¢ _ 9 FOUNDATION EXTENSION 2" PVC CPITRACER PIPE | :
= |
e _/7 CONCRETE PIPE SUPPORT |
. - \   ; - NYLON TIE STRAP PIER FOR PIPE ANCHOR 4 TANK BOTTOM FML SUMP TANK BOTTOM
| | FILTER FABRIC J; \ | z
WRAP - S 4 | q =
ol I R B I = ANy SR - 900 5
2" PVC COUPLING " 1 TANK BOTTOM SUMP | 1 2
(LEAVE END OPEN) * o | » o
e |
/ 4 5
7, o7 <
12 LEAK SIMULATION PROBE :
. |l= l_ n \ /
XX.02 SCALE: 1 1/2"=1"-0 : A h g
0 6 1 2 : LAP BOTTOM \ .
 PLATE SEAMS \ % o
| TO SHED 0. L 1B 12
| WATER, OUTER m LEAK SIMULATION PROBE 2ok |5
| PLATES ON TOP SgQE |2
A D.01 wllc |E
| 353 |3
4" FRP LEAK | . 2599 |°
DETECTION TELL-TALE |
PIPE UNDER LINER :
EXCEPT IN FML SUMP | AN . s
4 N E .. E .y
| \ 35a2la |2
a 135° zZ2|1z¥|¥ |E
- | g HEIEERPE:
o 4 | g DolzIIE<S |N &
e) 4 ~ 4 4 A<|OxX|O»|n N
% J9 —_—
® D.02 T o
o ey FOUNDATION EXTENSION i
= e Z
i 180°‘/ CONCRETE PIPE SUPPORT Ok
O & 5o
o w Jy PIER FOR PIPE ANCHOR LS
= o) NOTE: « O &
7 < @ CENTER COLUMN BASE 5,000 BBL TANK SHOWN, OTHER TANK SIZES ARE SIMILAR. x B & 2
> o [\e/ ¢
| 1"8" > =
LINER ANCHOR TO CONCRETE @ L 40" ’l —= —~ =©
<
| S5
c NON-ELEVATED TANK BOTTOM, FOUNDATION AND INTERSTITIAL PIPING PLAN
TANK BOTTOM X.02 9 SCALE: 1/4"=1'-0" q )
0 2' 4' 8' ( h
e e—
: , . | Ll
™ | _~—"CONCRETE COLUMN 4 TANK INTERIOR —“r N Q
0 E o 1
n N~ O
TANK EXTERIOR 2" PVC CP/TRACER PIPE TANK SHELL ooz 2
T I e T FML OVER FIELD ROUTE CATHODIC ZEX 5
el m FOUNDATION RINGWALL GEOTEXTILE PEOTECTION REFERENCE FOUNDATION RINGWALL Ggs ¢
|_
FABRIC ¢ SUMP CELL SLIDER TUBE AROUND TANK BOTTOM K14 RINGWALL PENETRATION ”§ os S
EML LINER CONCRETE DIKE SAND | TANK SUMP AS REQUIRED 52
CONTAINMENT BASIN —__ e | - g W 5% 9
: | ; , S (T | e =
DETAIL APPLIES TO 80,000 AND 100,000 BBL TANKS ONLY. TR - ' A/ e | | e 2 Ll 027 W
ST ; 6 S S ===l 3 a
== |, 7 Sy , S | - T T =] a 2
o - : I . ’ - ;\\\—H\—H\—\H—’\H—H\—k\‘HV—H\—\Hf ‘ : - ] .12. O
- | T I e T B >
(55 YSECTION - ELEVATED TANK FOUNDATION I T =
D.02 SCALE: 1/2"=1'-0"
0 1' 2' 4' o J
——— ' A3 SECTION ; §
XX.02 SCALE: 1/4"=1"-0" SHEET ID
0 2' 4' 8'
D.01
\ J
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 )
US Army Corps
of Engineers®
\ J
m RINGWALL TANK INTERIOR p 2
NON-ELEVATED RINGWALL @ o W COLUMN FOUNDATION LINER ATTACHMENT @ y
K14 \ RINGWALL PENETRATION o
_LDIKEAREA ___10-0" CONC TANK APRON__ W L SUMP LEAK DETECTION m z
2" PVC CP/TRACER PIPE 7
s Qo \ ¢
o If T FML OVER TOP OF |
TOP OF RINGWALL j, | GEOTEXTILE FABRIC TANK BOTTOM. NN _
== | NOTE 3 ( | )
i = = ' - '
44« : 4 . —= . ; I I
L1 I ‘ : | |
CONCRETE DIKE : dtis : < Ry ~ T = |
CONTAINMENT FLOOR L . SLOPE 1:50 B s |
| ‘ ‘ ' e i EJJ |
MONITORING WELL RISER, I ;r;‘lrx — - | | ]
4" SCH 40 304 SS PIPE : ] : — _
BOTTOM OF = "
RINGWALL MIN OF 12" RINGWALL 4" FRP LEAK DETECTION TELL-TALE PIPE 5
BELOW INVERT OF 1-0" c
LEAK DETECTION B NOTES: b
TELL-TALE PIPE 0
1. CP SYSTEM NOT SHOWN FOR CLARITY. &
X
[he
s
=T SECTION - NON-ELEVATED TANK FOUNDATION ) ’
D.01 SCALE: 1/4"=1'-0"
0 2 4 8! 5
e pe— Z s
i |G |Z
8% |2
ool K
w 3|o =
233 |8
Dol |O
DIKE AREA, 100" DRIVEABLE AREA 4'-0" 6'-0" VARIES 10'-0" CONC TANK APRON
s B e | et | et | e | —
WALKWAY TRV TANK INTERIOR 2 lsofe |o
OlmZ
\D:10 /N 5.3 A
FUEL SAMPLE CONNECTOR @ ’< i = LSl 5722553 |43
— TANK EXTERIOR | 24— w COLUMN FOUNDATION LINER ATTACHMENT ﬁz\ osprpoP 9
N N
4" LOW SUCTION ¢ 4 N @
BRANCH CONNECTION— ] = Ui
ISSUE PIPING FML SUMP LEAK DETECTION m 7 Z
PIPE ANCHOR\ W & 25
T ‘ FML OVER TOP OF ) | 5 &
CONCRETE TANK = GEOTEXTILE FABRIC 2" PVC CP/TRACER GAS PIPE TANK BOTTOM’ | n %
FOUNDATION : I'F-_ : NOTE 3 —— v
4" BALL BERM, NOTE 2 4 | SAND ( | ) 0%
VALVE 3 HH; U , | | | z3
@ 3 . DL - I ey ~7 — ' e | : ;
DRIVEABLE Z — - =L i R o ‘ S—— | 5
AREA\ 4’ \\Z ] SLOPE 1:100 / \ : I e I e —SLOPE 1100 A — =i === |
- I f - ! T Ll : : : - , ' | \_ )
1 - — — * ‘\ FOUNDATION 1 { RINGWALL 4" FRP LEAK DETECTION "I I el — — o — — — — — — ( A
EXTENSION, NOTE 5 TELL-TALE PIPE LEAK DETECTION PIPE
4" SS LEAK
DETECTION PIPING /5_2\ ELEVATED RINGWALL 3,
RINGWALL PENETRATION (SIM) / K14 D03 5, &
BOTTOM OF RINGWALL MIN OF g o
W 12" BELOW INVERT OF LEAK 6o 2
DETECTION TELL-TALE PIPE £30 E
NOTES: sEE O
nYT
1. DETAIL IS BASED ON TYPICAL 80,000 BBL TANK, OTHER TANK SIZES ARE F5 D9 SECTION - ELEVATED TANK FOUNDATION H E
SIMILAR. Co1 SCALE: 1/4"=1-0" 23¢ =
' ! , QX <Z( n
2. SLOPE TOP OF CONCRETE TANK FOUNDATION BERM 1:20 TO OUTSIDE. e — 0F 2
now K
o 2 L
3. ON SIDE FURTHERMOST FROM SUMP, SLOPE TANK BOTTOM FROM SHELL TO g<® o
OFF-CENTER SUMP AT A SLOPE OF NOT LESS THAN 1:20. THIS SLOPE MAY BE 3
DECREASED TO A MINIMUM OF 1:50 FOR REPLACEMENT BOTTOMS. SEE TANK 2
"ELEVATION", XX.01, FOR ELEVATION OF TOP OF SUMP. >
4. FOR TANKS WITHOUT AN ELEVATED TANK FOUNDATION, SEE DETAIL 1 ON THIS
SHEET.
- J
5. FOUNDATION EXTENSION FOR CONCRETE PIPE SUPPORT PIER AND PIPE ( A
ANCHOR SHOWN ROTATED OUT OF POSITION FOR CLARITY. SHEET ID
6. CP SYSTEM NOT SHOWN FOR CLARITY. D 02
\ J

DNODES

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\D.02 TYPICAL DETAILS - INTERSTITIAL SPACE.DWG
7:18:08 AM 2/13/2025

FINAL SUBMITTAL



RHOPKINS

7:18:17 AM 2/13/2025

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\D.03 TYPICAL DETAILS - INTERSTITIAL SPACE.DWG

P
@ LINER ANCHOR TO CONCRETE US Army Corps
M of Engineers®
’ o %
0 x FML PENETRATION BOOT @ LINER ANCHOR TO CONCRETE p <
D < D.03
2 N 1/8"x2"-40 DUROMETER BUNA-N GASKET U =
I
4" FRP WELL SCREEN WRAPPED | (2) SS CLAMPS 2" PVC NPT CPLG Ve TANK SHELL TANK BOTTOM a
WITH FILTER FABRIC WRAP AND (2) | | 2" S5 PIPE LONG
NYLON TIE STRAPS AT EACH END | FUEL RESISTANT SEALANT m
| 40" | THREAD BOTH ENDS J8 | FML PENETRATION
- CATHODIC PROTECTION SYSTEM CONDUIT o W
FML PENETRATION J8 TANK BOTTOM ; 2"x4" SLEEVE SEAL
| L SLEEVE , CP REFERENCE
! . SLIDER TUBE AND
; L 2" NPT SS 4, TRACER GAS LEAK
_— FML LINER ABOVE =] > . a4
FML CONCRETE é T NN SAND
GEOTEXTILE FABRIC \ DIKE BASIN [ | “
GEOTEXTILE FABRIC ] [ | 7/
=< [ . TIW T
\ : o a . TL / —FM
e e B e O e (T PROVIDE 3" OF SLACK IN FML AT = - ‘ ) |
jp [EN=ETRENE TR =S B S T RINGWALL BELOW PENETRATIONS L 4 s 4 7 ‘ |
g 4 Aq A <
FRP COUPLING NOTE: e et e et e R . 4 8
34" A8 SUMP & PIPING FML PENETRATION SHOWN IS FOR THE CATHODIC PROTECTION == 7 S | =
=== . . | OLIDPVC | wELLS ©
= - D.07 SYSTEM CONDUIT. THE FML PENETRATIONS FOR THE CP REFERENCE v . —~—— ; CREEN x
FRP CAP U SLIDER TUBES, THE TRACER GAS LEAK DETECTION PIPES, AND THE | (2) SS BAND CLAMPS - %
LEAK DETECTION TELL-TALE PIPE ARE SIMILAR. -
X
[hs
o/ N\ FML SUMP LEAK DETECTION (g \EML PENETRATION s NRINGWALL PENETRATION :
D.02 K2 SCALE: 1/2"=1-0" D.03 SCALE: 1/2"=1'-0" D.01 SCALE: 1 1/2"=1'-0" L )
0 1 2 4 0 3" 6" 9" 12" 0 " o " p <
e — e — L ——— )
S
Loz |8
w |9 =
281k e
ool K
walo |E
23 |3
? X
TANK EXTERIOR — o 19
TANK SHELL n m ANCHORED TANK BOTTOM-TO-FOUNDATION
m ANCHORED TANK BOTTOM-TO-FOUNDATION \ Q_oy GROUTING (SEE NOTE 2) a | |5 @
W GROUTING (SEE NOTE 2) HINGED, LOCKABLE COVER —o___ _—— 2% 55 2 |E
. P4 Z =
- oWIELIS2sS |..
TANK SHELL SIZQuZln |W
\ @ SELF-ANCHORED (UNANCHORED TANK) TANK BOTTOM GOz TITeS |N&
@ SELF-ANCHORED (UNANCHORED TANK) TANK BOTTOM 1 I W FOUNDATION SEAL (SEE NOTE 2)
TANK EXTERIOR W FOUNDATION SEAL (SEE NOTE 2) CONTINUOUS BEAD OF ADHESIVE RINGWALL FOUNDATION TANK ?
SEALANT, 360° AROUND INTERIOR OF BOTTOM i
RINGWALL PENETRATION m m FML PENETRATION CONCRETE RINGWALL AND AROUND 8" SS CASING PIPE. 5 <
TANK COLUMN SUPPORT FOUNDATIONS ; zx
w BOTTOM W EMBED 16" MINIMUM INTO , » LS
- FOUNDATION AND FILL ' , 4 O
NYLON ZIP TIE 4 VOID WITH GROUT ‘o * 5 <
FILTER FABRIC WRAP 4 | e | 3 é
\' < " " >
. 2, N o PV + z 4 AR & XEU-I\F/II_IlllI%}T\/IX JO\L’JV['\IDHENG CONCRETE DIKE BASIN , . FML =©
CONCRETE = : : CP/TRACER PIPE ® ‘ ] K\ | ~ 4 ) , z
DIKE BASIN [ T < 2 ) J/STRIP, 360°, WITH | <o o .| V\ g
_\ o — HIRHIN SAND - . 4 - HOLES @ 1-070C — o e ~ n 4 GEOTEXTILE FABRIC
N A ) l ’ - ' : [ - o —~——— GALVANIZED N A - | b g
T ==l * & ¢ 1% 4 I N 2 N ANCHOR BOLTS (R * (
e ; I v N | W/NUTS @ 1'-0" OC LEAK DETECTION WELL el . ,
' SOLDPVC |weLiscreen o e PABRIC I . . ' 4" SCH 40 304 SS PIPE o . RINGWALL
' ' —— ‘ a 4 4 GALVANIZED WASHER AND FITTINGS .
8" SS PIPE A e < [ ] g 4 ! A 4 THREADED SS
A RINGWALL ) - 1/8"x2-40 DUROMETER 8" SS PIPE —___ Glsle 0 e G COUPLING (TYP) "
/_ 4" THREADED SS , ; BUNA-N GASKET NON-SHRINK | o1 |- | - . 2
4" SS PIPE sl e on COUPLING (TYP) D GROUT MR s Yoo O
a . 2'-0 4 a PROVIDE 3" OF SLACK - SE2 o
o B T 4 0 = (@) |
, — | . IN FML AT RINGWALL | 5o 2
REENONGEE a . BELOW PENETRATIONS z T 230 E
C_ I ) = ‘-1 - |. sEx 2
— ) ) FML o A, . o | 4" FRP LEAK DETECTION aur O
si=ll= = ! TELL-TALE PIPE AaoS E
@ =z = Z
NON-SHRINK GROUT 4" SS LEAK DETECTION 4" SS LEAK DETECTION 23¢
TELL-TALE PIPE 4" FRP LEAK DETECTION GEOTEXTILE FABRIC NOTES: TELL-TALE PIPE SE2 9
TELL-TALE PIPE ZurE =
NOTES: S5 <
1. 10,000 BBL TANK IS SHOWN. OTHER TANK SIZES ARE SIMILAR. 208 I
o<™ 0O
1. 10,000 BBL TANK IS SHOWN. OTHER TANK SIZES ARE SIMILAR. B2 B8 LINER ANCHOR TO CONCRETE 2. TANK BOTTOM FOUNDATION SEAL FOR ANCHORED TANK IS SHOWN. ° (z:')
2. TANK BOTTOM FOUNDATION SEAL FOR ANCHORED TANK SHOWN. D.01 SCALE: NTS o
1901 4 NON-ELEVATED RINGWALL >
D.02 SCALE: 1"=1"-0"
0o/ 51 ELEVATED RINGWALL 0 r 2 } |
D.02 SCALE: 1"=1'-0" p
é SHEET ID
o
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%
NOTCH CORNER OF p S
VERTICAL MEMBERS J; .
OF CHAIR TO CLEAR ~ ANCHOR BOLT E
SHELL-TO-BOTTOM g NOTCH CORNER OF <
JOINT. DO NOT < = /_ VERTICAL PLATE 3/4" HOLE FOR r AN
WELD NOTCHED © | DO NOT WELD ANCHOR BOLT 1/4|/ \TYP
CORNER OF CHAIR. ‘r NOTCHED CORNER /
TANK BOTTOM ! \
2" N 140N\
ANCHORED TANK —xk CS TANK SHIM P> =k STEEL
BOTTOM-TO-FOUNDATION /-\ | AR AT A .
GROUTING H1 / ] )
= SPECIFIED AND -
N 14N\ V TANK  +
ANCHOR CHAIR J10 W T~ REQUIRED, WIDTH P )=k BOTTOM
W — }—=_"7  TOMATCH SLATE '
- TANK ANCHOR TO BE "4 . ANCHOR CHAIR : ]
DESIGNED BY TANK 4
MANUFACTURER. LOCATE 1'-6" ‘ TANK SHIM AS T~
MINIMUM FROM WALL (o . REQUIRED, ) \ FOUNDATION
P TANK SHELL CONTROL JOINTS. MINIMUM /. : BEYOND
SIZE OF ANCHOR BOLT MUST ’ .
TERMINATE GROUT UNDER BE 1" DIA AND FULLY FRONT VIEW TANK EXTERIOR TANK INTERIOR 2
CHIME AND 1/4" FROM END TANK BOTTOM DEVELOPED INTO FOUNDATION =
i / IN ACCORDANCE WITH THE SIDE VIEW L TANK SHELL z
PROVISIONS OF THE LATEST NOTE: BOTTOM PLATE MUST NOT BE NOTCHED TO POLYSULFIDE MASTIC 12" BUNAN TANK BOTTOM ®
% EDITION OF ACI 318 "BUILDING ACCOMODATE ANCHOR BOLT LOCATION. SEALANT CAULK. DO NOT 2" o
au 2 ~_ CODE AND COMMENTARY" CAULK END OF CHIME —-— TO FOUNDATION GASKET
< ) " X
. \¥ SAND CUSHION TOP OF CONCRETE 172" TANK BOTTOM o
“(o e RINGWALL FOUNDATION T /_ =
] ) ~~— 2" THICK NON-SHRINK b1 110 ANCHOR CHAIR F = > <
< 4, ) GROUT (MAX) D.04 SCALE: 1 1/2'=1-0" T
’ “\— TANK FOUNDATION o 1 2 " : e S
. e e— ) 4, ) T z |2
P\ < L
4 A = |~ =
HlO =
17 ’ 2513 (8
A 2$ 2 , QS|ln |0
314 |1 4 ANCHORED TANK BOTTOM-TO-FOUNDATION GROUTING
D.03 SCALE: 1 1/2"=1"-0"
’ L |E
o 1 2 v SELF-ANCHORED (UNANCHORED TANK) 5 L [
e e—— 0 2
wo|mZ 8 [
3140~ 4 4 TANK BOTTOM FOUNDATION SEAL EiEER s | o
N <|m Q
D.03 SCALE: 1 1/2"=1'-0" w2522 |INS
0 1" 2' 4'
e e——
(2]
TANK SHELL o
L
Z
U SET HIGH POINT OF RINGWALL Og
2" CHIME WIDTH | AT CENTER OF RINGWALL. . e n %
—— SET SHELL DIRECTLY ON HIGH TANK EXTERIOR TANK INTERIOR S &
SLOPE POINT OF RINGWALL N ] 3
TANK EXTERIOR z <
SET TOP OF = Oz
DOWN 5%
CONCRETE ° Ve TANK BOTTOM 3 TANK COLUMN 23
I’*ON';,?[’SV‘@N 3 lﬁ'k FOUNDATION RINGWALL <|9J IF REQUIRED z
-0" FOUNDATION v
| 4
TOP OF f A . CONCRETE DIKE \ | [~ TANKBOTTOM /_ RINGWALL >
RINGWALL P CONTAINMENT FLOOR ™~ | T . )
< a
\ ] | I Aq,iffﬂffi p S
7 B | . o R EEE
CONCRETE 4 4 gl Al T
TANK APRON =TT | |
NG Y | ‘ SLABMAT—_____ ; , \ _
4\ . [] [ Va) [] A. [] A. A [] q. [] [] [] P ] [] | [] [ [] ® [] \I [] [] e / Iq 21ﬁ [] AI ql [] [] [] [] [] [
A . . | o . . o 4 o o4 e a/\ e e ! : ¥ ° ° ° ° \- ° ° ° . ° ° . e Ae s , ® i o | o e
-~ A . : AT T AT | SISl =l il
5 . ‘ T T T ! T T T T N
IRyl S v S0 Z
——————————————— 4 pa) A (\I| L ot
il Rl R L T NOTE: CONCRETE COLUMN SUPPORT PIER LS F
\\ SLAB MAT FOUNDATION DESIGN IS SHOWN FOR VISUALIZATION PURPOSES ONLY. (IF TANK COLUMN IS REQUIRED) z<c O
6 MIN REINFORCE AS REQUIRED OTHER TANK FOUNDATION DESIGNS MAY BE PROVIDED. TANK FOUNDATION zEX 2
- - - DESIGN WILL BE DETERMINED BY THE GEOTECHNICAL DATA AT EACH SITE. pUI T
2'-0" MAX 805
nZ ?
x20 =
OoOX
C11 TYPICAL SLAB MAT FOUNDATION 5zz £
< W
. n—4'_n" > (]
19 c3 RINGWALL G.03 SCALE: 1 1/2"=1"-0 ‘ng:j i
D.02 SCALE: 1 1/2"=1"-0" e — S O
0 1 2 4 .
o J
p
SHEET ID
o
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G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\D.05 5,000 THROUGH 50,000 BBL TANKS ROOF FRAMING PLAN.DWG
7:18:36 AM 2/13/2025

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 N
| .-
(_ ________________________ | j US Army Corps
of Engineers®
: N Y
| SEE NOTE 1 HSS OR W SHAPE - ~
| | | RAFTER (TYP) w
I | 8
| |
ar—_________________ o
I
| COMPRESSION RING
|
TENSION RING AT :
TOP OF TANK SECTION /8_7\ |
TANK SHELL \ny :
| NOTES:
|
| 1. SLOPE OF ROOF MUST BE CONSISTENT AND
| CONTINUOUS. TANK ROOF MUST BE
| DESIGNED WITH A ROOF SLOPE OF 2 INCHES
| IN 12 INCHES. SLOPE OF FINISHED TANK ROOF
TANK SHELL | PLATE MUST BE PUDDLE TESTED AS
| SPECIFIED. PUDDLES OF WATER DEEPER
, - - N _ : THAN 3/16 INCH ANYWHERE ON THE TANK z
| ROOF PLATES MUST NOT BE ACCEPTED. =
| [
| 2. NUMBER OF RAFTERS AT COMPRESSION RING 2
‘ | CAN BE REDUCED BY INSTALLING HEADERS o
| OR ADDITIONAL FRAMING BETWEEN RAFTERS.
X
HSS OR W SHAPE RAFTER (TYP) : g
3. TANKS GREATER THAN 91 FEET IN DIAMETER 2
: AND, EQUAL OR LESS THAN 126 FEET IN L )
| DIAMETER MUST HAVE NO MORE THAN ONE p <
| COLUMN LOCATED AT CENTER OF TANK.
| LESSER DIAMETER TANKS MUST HAVE NO S
COMPRESSION RING, MITER | INTERIOR COLUMN SUPPORTS. Z s
AND PROVIDE FULL | i 8|2
Yol
PENETRATION WELDED | 4. RAFTERS MUST BE ARRANGED SO THAT SSIE 2
MOMENT CONNECTION AT | SPACING ALONG PERIPHERY IS NOT GREATER 222 |2
COMPRESSION RING (TYP); STEEL PLATE | THAN 84 INCHES UNLESS ROOF LOADS 2353 |9
SHAPE MAY BE CIRCULAR. TANK BOTTOM | REQUIRE SHORTER ROOF PLATE SPAN PER
| API 650.
I < .. S
il | T T T | a3
SHELL STIFFENER PLATE AL ) T T o5e2la |B
(AS REQUIRED TO RESIST =TT SISISIE= 2zz8E IE
| BUCKLING OF SHELL PLATE H R
DUE TO VERTICAL LOADS L2Ex|553 |38
AND THERMAL MOVEMENT G2 G12 SECTION
G2 ROOF SUPPORT PLAN - NO COLUMNS OF ROOF PLATE) D.05 SCALE: 3/16"=1-0
. n_41 " U)
D.05 SCALE: 3/16"=1-0 - , . . ¢
0 4 8 12 Z
T — 5 <
6"0" +/( w 2
v
| g =
| F:
=
| <
| 3
|
RAFTER-COMPRESSION m = ROOF PLATE h g
RING CONNECTION@ o il _ VENT HOLE. IF HSS -
= L?J T
| HSS RAFTER
RAFTER-SHELL CONNECTION m ROOF PLATE | OR W SHAPE y
+ N 8
PROVIDE WELDED g
b MOMENT CONNECTION AT sio
s | COMPRESSION RING (TYP) S2% Z
s | <53 F -
/ I pd E X JZ
/ a COMPRESSION RING ofx @5
S 42E 30
©)
RIM ANGLE—" — ‘ HSS OR W SHAPE S 025 Sz
RAFTER (HS SHOWN <02 g3
‘\ ! ( ) X 57(~4 3 RAFTER-COMPRESSION RING CONNECTION S
\ r y < D.05 SCALE: 1"=1-0" hom S
\ Y, > <t O
y, 0 1’ 2' a %
TANK SHELL \\ % e —— =
\\ /// 8
T S
o2/ B7 SECTION @
D.05 SCALE: 3/4"=1-0"
i‘\/\;
1' 2' 3' \_ Y,
e —r
p
SHEET ID

D.05
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2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 N\
US Army Corps
G TANK AND COLUMN of Engineers®
. J
ADDITIONAL HEADER PROVIDE SLIP | p 2
OR FRAMING WHERE CONNECTION AT |
REQUIRED TO PERMIT BEARING OF RAFTER TO | :
PENETRATIONS OR PERMIT EXPANSION DUE | 8
EQUIPMENT TO PASS STEEL PIPE COLUMN TO THERMAL CHANGES, |
THROUGH ROOF SHIM AS REQUIRED |
PRAMING BEARING PLATE SEAL END OF HSS S
RAFTER WITH | |
FULLY WELDED o |
END PLATE (TYP) s ain .y ROOF PLATE
i TP T
HSS OR W |
HSS OR W SHAPE RAFTER (TYP) SHAPE RAFTER l
(HSS SHOWN) L
TANK SHELL l
i i
| -
A1 | VENT HOLE —~— STEEL BEARING PLATE 2
——————————————————————————————————————————————————— < o
D.06 | X &
PROVIDE SUITABLE BEARING LENGTH © STEEL PIPE i
: TO PERMIT MOVEMENT OF MEMBER | N COLUMN
| | REQUIRED. WELD TO <
| | BEARING PLATE AND L )
| STEEL PIPE COLUMN
| 4 N\
| PROVIDE VENT HOLE NEAR 5
| TOP OF CENTER COLUMN Z |5
| i |6 z
| =85 |9
| wdc |E
OQT |z
| SHELL STIFFENER PLATE (AS 220 18
| REQUIRED TO RESIST BUCKLING A11 H14 RAFTER'COLUMN CONNECTION mld A
: OF SHELL PLATE DUE TO D.06 SCALE: 1"=1'-0"
| VERTICAL LOADS AND THERMAL . . , y )
| MOVEMENT OF ROOF PLATE) e — 59 g |@
I o 9 2S 3= S
D RYE 3 |NZ
| [m] o (@] %] N N
|
| /_\
+ A1 RAFTER.SHELL CONNECTION H14 RAFTER-COLUMN CONNECTION 0
ROOF SUPPORT PLAN - SINGLE COLUMN TANKS o2/ N
— /’-]\ O <
Z X
500\ 3 JscaiE saz=ro == HSS RAFTER (TYP) LS
O
0 5 10' 20' l_l 8 E
e pe—— | SEE NOTE 1 % <
CONTINUOUS ANGLE TENSION : ' $<
RING, MIN 10'-0" SECTIONS, WELD ( | = ©
SIMILAR TO SHELL PLATES J . <
SEE NOTE ) 4 : NOTES: 4
ROOF PLATE SITS DIRECTLY ON |
l e oS00 M S CoNSeTEl AN : /
DO NOT STIFFEN MUST BE LOCATED BELOW ROOF | CONSTANT ROOF SLOPE OF 2 INCHES IN 12 s \
) PLATE AND TOP OF RAFTER |
SHELL WITHIN 6" OF | INCHES. SLOPE OF FINISHED TANK ROOF
(BRACE AS REQUIRED) | SPECIFIED. PUDDLES OF WATER DEEPER THAN
S I l STEEL PIPE COLUMN 3/16 INCH ANYWHERE ON THE TANK ROOF
S 1 ‘f | PLATES MUST NOT BE ACCEPTED. o
a4 [ SEAL END OF HSS RAFTER TANK SHELL : N o
WITH WELDED END PLATE /_ | 2. NUMBER OF RAFTERS AT BEARING PLATE CAN o ﬁ
~— | BE REDUCED BY INSTALLING HEADERS OR oE 9 X
ﬁF;g\IQAD\FETSE:ECVREFL)EéEEC%AI\?J'ESCI'I[?IICE) [\?F | ADDITIONAL FRAMING BETWEEN RAFTERS. S2< |<Z_z
<
SHELL STIFFENER PLATE OR PROVIDE (BOLTED CONNECTION Xs | ZEX 2%
| 3. TANKS GREATER THAN 91 FEET IN DIAMETER Couo @<
AS REQUIRED TO RESIST sUr mg
DESIGNED BY TANK MANUFACTURER | AND, EQUAL OR LESS THAN 126 FEET IN WZE g
BUCKLING OF SHELL | H15 \ CENTER COLUMN BASE : nz3 89
DIAMETER MUST HAVE NO MORE THAN ONE 0%, Sz
PLATE DUE TO VERTICAL RAFTER SEAT, SHIM TO PROVIDE | $3% g
DEAD AND LIVE LOADS : W COLUMN LOCATED AT CENTER OF TANK. 8z o2
FULL BEARING BENEATH RAFTER : LESSER DIAMETER TANKS MUST HAVE NO Z0F oK
(PROVIDE AS REQUIRED) | INTERIOR COLUMN SUPPORTS. 235 Z
STEEL PLATE | g<®
TANK BOTTOM | m
By TANK SHELL / | S
- |  H S
NOTE: T J . :f- I_ =0 3
FOR TANKS WITHOUT FLOATING PANS, PROVIDE ROOF |
PLATE-TO-RIM ANGLE WELD NO LARGER THAN 3/16" l
| \_ Y,
4 N\

RAFTER-SHELL CONNECTION

505\ A

SCALE: 1"=1'-0"

F3
D.06

A11

SECTION

SCALE: 3/32"=1'-0"
0 5' 10' 20'
e e —

SHEET ID

D.06

RHOPKINS

G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\D.06 80,000 BBL AND 100,000 BBL TANKS ROOF FRAMING PLAN.DWG
7:18:46 AM 2/13/2025
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G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\D.07 TYPICAL DETAILS - TANK APPURTENANCES.DWG

P
FLOATING SEAL
1 1/2" GALVANIZED RETRIEVER MANUAL W(':"(‘)CH
1 1/2" GALVANIZED PIPE PIPE NIPPLE, 6" LONG WEATHER COVER
" ane 10" ALUMINUM BLIND 8" ALUMINUM BLIND
UnGE borE D |
) \/ n
HOUSING AND NODULAR WELD TO 8" ALUMINUM = TO 6" ALUMINUM PIPE WATER PROBE L Py
RON PULLEY (TYP OF 2) PIPE (TYP) v {Tvp BLIND FLANGE ADAPTER PLATE 4 h
L
|_
<
O . I [m)
\ TANKROOF REINFORCING PLATE TANK ROOF = REINFORCING PLATE
TANK SHELL /_ 8" WNF FLANGE (TYP) —/ /
INSTALL ONE SUPPORT T / |
1'-0" FROM TOP OF TANK | 2 : »
% - GAUGE TAPE 11/2" WIDE SLOTS, 9 1/2" LONG, SPACE / T
! [ EVERY 8", ALTERNATING SIDES, FROM N
8" ALUMINUM : ! "
< STILLING WELL WITHIN 2" OF BOTTOM OF GAUGING TANK ROOF 8" PIPE
1 1/2" GALVANIZED PIPE ST FLOATING PAN ' WELL TO WITHIN 6" OF OVERFLOW 6" ALUMINUM STILLING 5
FLOATING SEAL PORTS. FOR TANKS WITHOUT WELL (ATG WATER PROBE FLOATING PAN
FLOATING PANS SLOTS SHOULD END %5 é
WIPER SEALS AT
PENETRSAHO?\] WITHIN 6" OF ROOF-TO-SHELL JOINT %
(NOT SHOWN) |—|/ OPEN WIPER SEALS AT —
N ALUMINUM L 2"x2"x1/4" GUIDE PENETRATION js, 1/2&WIDE SLOTSS 9 1/2" LONG, .
A (TYP OF 4, EQ SPACED) (NOT SHOWN) J PACED EVERY 8", ALTERNATIN
FLOATING PAN V SIDES, FROM WITHIN 2" OF
ISOLATION GASKET (TYP 4 PLACES)
1 1/2" GALVANIZED UNIO gu END OF 8" STILLING WELL V A BOTTOM OF GAUGING WELL TO
| CENTERED BY GUIDES — - (2) 172" S.S. BOLTS PER GUIDE 3/8" SS U-BOLT WITH NUT, iq WITHIN 6" OF OVERFLOW PORTS. z
SUPPORT ON TANKS SET 1/4" THICK C.S. SKETCH PLATE, (TYP EITHER SIDE OF ANGLE: FOR TANKS WITHOUT FLOATING -
AT 7-10" OC (MAX) 4 PLACES) AS GUIDE SUPPORT, TIGHTEN ON ANGLE, LEAVE J PANS SLOTS SHOULD END WITHIN z
J' = N WELD TO MOUNTING PLATE LOOSE ON WELL (TYP 6" OF ROOF-TO-SHELL JOINT 2
TANK BOTTOM —\ y / of /S TYP S NG o I T~ }
° [hs
o——<TYP L L5 / \] £
Tﬁ}g}'(A g;m" N 3/8" THICK ALUMINUM DATUM PLATE WELDED , , ~ g
TO GUIDES, TOP OF DATUM PLATE MUST | | 4 N
1 1/2" GALVANIZED MOUNTING PLATE an
PIPE NIPPLE BE LEVEL WITH THE BOTTOM OF THE SHELL : L, . 20"— ) | . : 5
MECHANICAL TAPE GAUGE NOTES: i =] \ S—= - z g
1. DO NOT ATTACH GUIDE SUPPORTS TO STILLING WELL. | | i [0 é
< Q<
. . . . . . | | a9l <
| DESIGNER NOTE: B 2. STILLING WELL MUST BE COMPLETELY VERTICAL. l , w o |2
. REMOVE MECHANICAL TAPE GAUGE IF . 859 |3
| DIRECTED BY SERVICE HEADQUARTERS | OPTIONAL LOCKABLE GAUGE HATCH MAY REPLACE N J
' FLOATING SEAL AND RETRIEVER. N -
H1 MECHANICAL TAPE LEVEL GAUGE SAMPLE GAUGE WELL sl ks
XX.02 SCALE: NTS XX.02 SCALE: 3/4"=1-0" SUMP AND PIPING m NOTE: S0la2lo i
! ! ! Ll X
TERMINAL BOX 6" ALUMINUM STILLING 0 1 2 3 D 07 1. STILLING WELL MUST BE COMPLETELY VERTICAL. é% %% o % s
INCLUDE WELL (ATG WATER PROBE) 3/8" SS U-BOLT DOUBLE NUT AND B2zlizes NZ
ELECTRICAL LEAVE LOOSE WITH 1/4" SLACK ATG W ATER PROBE WELL
DRAWINGS FOR
POWER AND / R 023 19} seare. sw=io )
NTROL WIRIN . o
CONTRO G ‘_L SERVO LEVEL GAUGE (ATG) 0 ! 2 3 g
i o
ADAPTER PLATE T CALIBRATION CHAWBER 2
1/4" P 6"x6" W &
REINFORCING PLATE S5
10" BLIND FLANGE, o 0
BORE AND WELD TO 8" TANK ROOF S STILLING WELL GUIDE X<
ALUMINUM PIPE ) \ 4" LOW SUCTION PIPE PLAN | W S
F 3 | 7 1" WATER DRAW-OFF PIPE — =) z°
T~ | 6" ALUMINUM STILLING TANK SHELL <
11/2" WIDE SLOTS 9 1/2" 10" PIPE (T YP) | WELL (ATG WATER PROBE) /_ 3
LONG, SPACED EVERY 8", ~ 8" ALUMINUM : 30"
ALTERNATING SIDES /_ STILLING WELL 4" LOW SUCTION LINE | — . L )
FROM WITHIN 2" OF WIPER SEALS AT I L 3"x3"x5/16" STILLING - 8" TYP o
BOTTOM OF GAUGING | PENETRATION INTERIOR PIPE [ A15 | WELL GUIDE SUPPORT 6"/ TYP , J-0", 4
WELL TO WITHIN 6" OF mﬁ N ‘%ﬁ\(NOT SHOWN) SUPPORT W { FRAME (TYP) 1
OVERFLOW PORTS. FOR )
TANKS WITHOUT P OPEN FLOATING PAN -
FLOATING PANS SLOTS ALUMINUM L 2"x2"x1/4" | ° {TYP 1 - _—RIM o
SHOULD END WITHIN 6" / . f GUIDE (TYP OF 4, EQ ) — — [ 4l N } 10 CANMIN STEEL Ve t S
OF ROOF-TO-SHELL JOINT / SPACED) 1" WATER J | i L 5 z
| ISOLATION GASKET (TYP 4 PLACES) DRAW-OFF PIPE ‘ TANK BOTTOM 3Eg =z
END OF 8" STILLING WELL, / (2) 1/2" S.S. BOLTS PER GUIDE D - N pu - i 259 =
CENTERED BY GUIDES ; & < \ 220
1/4" THICK C.S. SKETCH 2 S
0 PLATE, WITH ISOLATION TvP J H 00D 1/2" STAINLESS STEEL/ (FFECC))SAFTI:Z])?J N sEX 8
), GASKET (TYP 4 PLACES) 3/8 J' WIRE BIRD SCREEN 'S AT OVERFLOW) 7 E g ¥
AS GUIDE SUPPORT SUMP RING 28" ID x 34" 2
- N ’ u " N <
PLATE CIRCULATION VENT) 5gz
- * I Typ 4\ : 1/2" PLATE 287 9
A NOTE: £ S 30" EXTRA STRONG WELD CAP 282 E
) - : = g
| . FLOATING PAN NOT ELEVATION ECTION a 0
26" DIA x 1/4" THICK M "\— 3/g" THICK ALUMINUM DATUM SHOWN FOR CLARITY o G ATG WATER PROBE WELL O SECTIO 2
MOUNTING PLATE PLATE WELDED TO GUIDES, TOP ' O S
OF DATUM PLATE MUST BE LEVEL < o
NOTES: WITH THE BOTTOM OF THE SHELL ELEVATION -
1. DO NOT ATTACH GUIDE SUPPORTS TO STILLING WELL. A5 SHELL OVERFLOW
. n_41 AN \_ J
2. STILLING WELL MUST BE COMPLETELY VERTICAL. A8 SUMP AND PIPING XX.02 SCALE: 3/4"=1-0 p
ATG GAUGE WELL o0z SCALE: ST . 2 = = SHEET ID
A2 0 1 2 3
XX.02 SCALE: 3/4"=1'-0" = ———
o v 2 3 D.07
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G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\D.08 TYPICAL DETAILS - INTERIOR APPURTENANCES.DWG

g
TANK SHELL REMOVABLE SAFETY RAIL
PIPE EXTENSION. PROVIDE TWO US Army Corps
2 1/2" SCHEDULE 40 PIPES of Engineers®
/ ?gﬂ]‘;ﬁgﬁvp"— x 2 1/2" LONG WELDED TO N J
TABLE 2 ROOF PERIMETER e D
GUARDRAIL FOR STORING p N W
SIZE OF . ROOF MANHOLE/LADDER HATCH
"A" | "h" X "H" REMOVABLE EXTENSION z
NOZZLE E i \ & .|
18 | 27 | 1834 . TANK ROOF
16 24 | 16X30 B | [ 2" RADIUS (TYP)
\
14 21 | 14x25 ~_ 42"x42"X5/16"
12 18 | 12X22 = %ATl\fl_:TSSRAEEEY RAIL \BEARING PLATE
e o e
6" TYP
12 | 8x14 P -
6 9 6X10 ALUMINUMSAFETY RAIL d 3/4" ALUMINUM 1/4" GAP (TYP)
SYSTEM CLAMPED TO RUNGS R
OVAL PIPE DIFFUSER PIPE RUNGS
4 6 4X8 pe . ]
PLAN >
—LAIN 4" SCH 40 ALUMINUM J I L L )
FLOATING PAN - \ PIPE W/CAP ON TOP (TYP) —~ = = 2
LUl
TANK SHELL \$ = FUEL PLAN
‘ Z DISCHARGE
TRV @ \ X W INTERIOR PIPE @ [ CENTER COLUMN ) .
s N =
W J; STL\J(FF),PSFR; W % WIPER SEAL PROVIDE 2" HALF ROUND ral TP E
( ) = DRAIN-HOLE AT BOTTOM g
WNF (TYP) _ 0 SLOPE < FLOATING PAN OF CENTER COLUMN it
— = r O BASE ON THE LOW SIDE CTYP
] n‘-, z 516 N\
L X
X = J g::
* = = L 3"x3"x3/8"X3" SEAL WELD =
e — ) — | L CLAMP SAFETY RAIL TO THIS RUNG LONG (4 REQD) / N J
SHELL PENETRATION [ H3 N MiER - | J @ 3587 K BEARING PLATE TO p g
W S o < PROVIDE 2" HALF-ROUND | TANK BOTTOM
= DRAIN-HOLE AT BOTTOM OF EACH i - — 5
ELEVATION TANKBOTTOM N | L LADDER RAIL ON LOW SIDE = \_ 7 S
. 1 (@)
NOTES: Y “ ! /! o o DO NOT WELD BASE TANK BOTTOM E = '&3
\ © | CS L 2'x2™%5/16°x2" GUIDE PLATE TO BEARING PLATE oS5 |2
1. FLOATING PAN MUST CLEAR HIGHEST POINT OF FLANGE ON ANY NOZZLE o AT EACH CORNER (TYP) 8202 |5
AND OTHER INTERNAL APPURTENANCES BY 6 INCHES AT LOW LEG LEVEL. A | F ‘f : - ELEVATION 8359 |3
12" NOZZLE IS SHOWN. FOR OTHER SIZES, SEE TABLE 2. 2| 5 9 m
= | D.
2. DIFFUSER MAY BE PROVIDED OPPOSITE-HAND FROM THAT SHOWN. t J | ‘L 08 .
HOWEVER, THE GENERAL ARRANGEMENT MUST BE SUCH THAT THE FLOW Y 1 | S I S
INTO THE TANK DOES NOT ENCOUNTER OTHER APPURTENANCES FOR AT . = ’ G H15 CENTER COLUMN BASE 8,520 |@
LEAST 180 DEGREES. TANK 1'-1005" . D.01 SCALE: 3/4"=1'-0" Z8lz5€ ol
> »2|Z2LZ|E |ud
BOTTOM 0 1" 2 3 Wl LT <SS [N
! ' ——— cojox[S>e o

FILL NOZZLE

XX.02 GB SCALE: NTS

ACCESS LADDER

D09 G8 SCALE: 1/2"=1'-0"

U.S. ARMY CORPS OF ENGINEERS
OMAHA, NEBRASKA

-

-

INTERIOR PIPE @ o 1 2 s PIPE, SEE
e pe——
SUPPORT W NOZZLE/EQUIPMENT
(TYP OF 2) SCHEDULE FOR SIZE
AND SERVICE _ VARES
E 3/8" SS U-BOLT ‘\ g
FLOATING PAN Lu " SS U-BOLT, CLR S TEE COAT UBOLT
m o - | 16"x38 1/2"x1/4" CS PLATE DOUBLE NUT AND - COAT U-BOLTS
i Q" | LEAVE LOOSE ON
TRV [ B2 — |4 - 3" N PIPE (NOT 3/16" SS U-BOLT, DOUBLE NUT h
\P= ST I —
w 4! | SHORT RADIUS ELBOW -  RADILS (TyP REQUIRED ON FILL\ AND LEAVE LOOSE ON PIPE
WNE (TYP | —PIPE | \L = (TYF) DIFFUSER) WATER DRAW-OFF PIPE
| ROUND x 1/4" THICK 4 I /_
[ %%) AN NTI-VORTEX PLATE ‘r f R : ' — SS WASHER (TYP)
| @ VAR DOUBLE SLOTS, ™ )0 ] \\ o6l 1 N
| " bt I \ |
=l o | = N " 3" LONG, V REQ o
= = - ©f | L 7 \ L VERTICAL L (TYP) \ \ , sH8 8
\_ | Bl T4 ' (2) /5" BOLTS, STAINLESS S
D.10 | TANKBOTTOM ALUMINUM PLATE ( ) PLATE x 10 1/2" WIDE CTYP olr %
ALUMINUM PIPE | RADIUS CORNERS—m, \ 1 e3¢ I
_ NOTE: T : 522 4k
NOTES: PROVIDE PIPE ISOLATION GASKET BETWEEN CS AND ALUMINUM PLATES. 200 O g%
o
1. LOCATE MITER JOINT SO AS TO PROVIDE SLOPE OF PIPE PARALLEL TO TANK L 3"x3"x1/4" (TYP) PTFE PAD UNDER PIPING 8<r 2
BOTTOM. S
NOTE:
2. FLOATING PAN MUST CLEAR HIGHEST POINT OF FLANGE ON ANY NOZZLE AND G8 A9 SECTION PROVIDE INTERNAL PIPE SUPPORTS EVERY 6'-0" FOR PIPES 4" AND SMALLER.
OTHER INTERNAL APPURTENANCES BY 6 INCHES AT LOW LEG LEVEL. D08 SCALE. 1'=1-0" PROVIDE INTERNAL PIPE SUPPORTS EVERY 8-0" FOR LARGER SIZE PIPES.
0 1 2'
===
ISSUE NOZZLE LINT INTERIOR PIPE SUPPORT N
XX.02 A3 SCALE: 1/2"=1'-0" D.07 SCALE: 1 1/2"=1"-0" -
0 " o 4 0 6" 1" 2' SHEET ID
e Je— e ——
-
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1 3 4 5 6 7 8 9 11 12 13 14 15 16 17 18 19 20
4 )
/‘\ PROVIDE 3/16" GALV CHAIN BETWEEN WELD WATER CURB TO US Army Corps
B15 N of Engineers®
ROOF PERIMETER GUARDRAIL POSTS AT VENT AS A REMOVEABLE, TANK ROOF (4 SIDES) 737161/ L 9 )
W INTERMEDIATE RAIL WITH ONE END
WELDED TO POST AND ONE END o ( )
DISHED HEAD. 14 GA HOOKED TO THE OTHER POST TANK ROOF L1 1/2"x1 1/2"x3/16" WATER CURB L
(4) , 6~ LINK LOCK, SS, (2) REQUIRED
PLACES, EQ SPA ‘ N I
WIRE BIRD SCREEN NOT T CORROSION-RESISTANT I
SHOWN FOR CLARITY SCREEN, 3/4" KEEPER PLATE, SS. (2) REQUIRED
FLATTENED HANDLE, 10"x1"x18 GA
EXPANDED METAL SS, WELDED IN PLACE AIRSCOOP FRAME, L 1 1/2"x1 1/2"x3/16"
\ (ASTM F1267) TACK SS WATER CURB A
\ \ / WELDED 360 SIDE COVER EOR PIANO HINGE, 1"x1" (2" OPEN 8
z[ 2'x1/4"SS AROUND OPENING ‘ WIDTH) x 24"x16 GA SS ia
5| FLAT BAR " OD x 14 GA S8 P . AIRSCOOP, 18 GA SS ) X 24°X -
5 IgTL\,(A\Fé):I;S) /_ 2'-0" 1/4)7' cs PLATEL ° TOP COVER FOR AIR REINFORCING PLATE : :
' P SCOOP, 18 GA SS e
~ e 3/8" CS PLATE FLANGE {TYP <
' " A N
ﬂ\ WITH (4) 5/8" BOLTS, !
EQUALLY SPACED ‘ ROOF PERIMETER GUARDRAIL [ B15
1/2" BOLT SS adumyl [TT1 TT1 ) L 511 L]
[ 1 AN W= .
2"x1/4" FLAT BAR imt amg a=y 2-0"NOZZLE Y U 5
(TYP 3 PLACES) © TANK ROOF N
TANK ROOF REINFORCING PLATE STAINLESS STEEL SCREEN, 3/4" TANK ROOF A ! 5
W FLATTENED EXPANDED METAL 6" | 1-6"HOLE / \ \\ 3" RADIUS (TYP) &
N > (ASTM F1267) IN ROOF WELDED IN PLACE TANK SHELL | \
6" |  1-6"HOLE _ REINFORCING PLATE :
CENTER ROOF VENT . it =
J2 TANK SHELL B 3.0 _ L )
XX.02 SCALE: 1 1/2"=1'-0" - N
e ——— NOTE: AIR SCOOP NOT SHOWN FOR CLARITY. 5
=z
ELEVATION g B[
Tle:
PLAN ele (5
gl |2
— SglE |E
2R3 |z
@0 |0
23
30" INSIDE H10 CIRCULATION VENT/INSPECTION HATCH e L
— ] XX.02 SCALE: 1"=1'-0"
31/16" TYP , ,
— - — 0 1 2
e pe—

SAFETY RAIL \

B

1'-

6"

6!_0"

L 2"x2"x1/4"

2"x3/8'LP (2\

REQD) .

\

LA

4'-0" INSIDE

!

~N
|

| 1 l_7|l

1 |_7"

!

P______

A\

|

|
|

| 11 1/4" 11 1/4" 2"TYP
|

il
/

i -

O

1 l_5ll

6 1/2"
_ !
1

2"x3/8" FLAT

BAR (2 REQD) /

3/4" BOLT

\_

N

\—1 1/4" WIDE x 2'-2" LONG, TINNED COPPER
BRAID. BRAZE TO MANHOLE COVER AND LUG

J

PERIMETER OF
ROOF PLATE

5'_0"

!

3" RADIUS (TYP)

/_ REINFORCING PLATE

_—NUT (TYP)

- 1/2" U-BOLT FOR 5" PIPE
(OVERSIZED). TIGHTEN NUTS TO

ANGLE. DO NOT TIGHTEN

U-BOLTS TO LADDER RAILS, TYP

1/2"x3 1/2" LONG EYEBOLT
(SHOWN IN UNLATCHED
POSITION)

Al

5/8" WING NUT W/WASHER

\ 1/2" BOLT
\ KEEPER BAR

~~— 5/8"% BAR, BENT FOR
HAND GRIP (TYP OF 2)

B15

BONDING STRAP

3'-6"x4'-6"x3/16" THICK
(MIN) COVER PLATE

4||
— ~—]

©

114 |/

11/2"
1"
~

Prmwit
V4

S
<

V4

i

jm

L 2"x2"x1/4"
1/4" THICK PLATE

7

ACCESS LADDER @

2" RAIN LIP (TYP)

11/4" x 1/4" FLAT BAR (2)
REQD (KEEPER BAR)

2 1/2"x1/2" FLAT BAR

1141/

' 5'-0" x 6'-0" REINFORCING PLATE
‘r p 4= /_TANK ROOF

ROOF PERIMETER GUARDRAIL

D.11

Cp

PLAN

\ RIM ANGLE

XX.02 A7

NOTE:

ROOF MANHOLE/LADDER HATCH

SCALE: 1"=1'-0"

SAFETY RAIL

SECTION A-A

MARK ROOF MANHOLE AS "CONFIDED SPACE" IN ACCORDANCE WITH MIL-STD-161 H.

DESIGNED BY:
D NODES
DRAWN BY:

R HOPKINS
CHECKED BY:

J KING
SUBMITTED BY:

SIZE:

22x34

U.S. ARMY CORPS OF ENGINEERS
OMAHA, NEBRASKA

-

FUEL TANKS WITH FIXED ROOFS
TYPICAL DETAILS - ROOF NOZZLES &

DOD STANDARD DESIGN AW 078-24-27
ABOVEGROUND VERTICAL STEEL
APPURTENANCES

-

TYPICAL DETAILS — ROOF NOZZLES & APPURTENANCES

-

SHEET ID

D.09

RHOPKINS
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1 2 3 4 5 6 7 9 10 11 12 13 15 16 17 18 19 20
4 N\
US Army Corps
TANK SHELL of Engineers®
REINFORCING PLATE \ ~/
— =) e B\
U U L
<
i SECTION °
N
2" RADIUS, TYP
I 3/4" EYE BOLT W/NUT &
A\ / WASHER (GALVANIZED)
i 14 "PLATE 2" XXS PIPE DAVIT
B . e PLATE\ /_ R 1/2"x2"x18"
TANK SHELL SS TANK ‘ —
SLIP-ON FLANGE (TYP) DATA/NAMEPLATE /| — 2 1/2" STD WT PIPE (TYP)
Nl SS TANK
DATA/NAMEPLATE
PROVIDE WATER i MITER PIPE AT FLANGE JOINT ; {TYP
[S)m‘ﬁVL'SRF ?Sgﬁéﬁ%w\l AL TO ALLOW SLOPE OF INTERNAL / % v
WITH 2" PLATE FLANGE ) PIPING TO PARALLEL SLOPE OF 2 -Z oz MACHINE FINISH
TANK BOTTOM B E * JL[
\ | I |
\ﬁ \ / i } =
Y | ’ ! } = ‘ 5
1/4" CS PLATE _ I z
- Mt r—/mm """ 1M1M1t ") —- _/ ‘ Eo‘* b
———— K — %
(@)
— TANK SHELL @
[ R w
| : 5_|/_2\3("PHANDLE \ GREASE FITTING
SECTION FRONT VIEW (TYP) MANHOLE PLATE IS SHOWN &
CUT FOR CLARITY. MANHOLE =
PROVIDE REINFORCING | PLATE MUST NOT BE WELDED N y
PLATE ON ALL NOZZLES — NOTE:
) = P TO THE DAVIT HINGE - ~
LARGER THAN 2" NOMINAL =] TANK DATA/NAMEPLATE MUST INDICATE THE DIAMETER OF THE TANK, JOINT EFFICIENCY, UP STAIRS
NOMINAL THICKNESS, AND MATERIAL FOR EACH SHELL COURSE IN ADDITION TO INFORMATION DOWN STAIRS &
REQUIRED BY API STANDARD 650. LOCATE NEAR MANHOLE ON MOST USED APPROACH SIDE ELEVATION g
H3 SHELL PENETRATION AND AT EYE LEVEL. \ See |5
XX.02 SCALE: 3/4"=1-0" R
OQT |z
0 1 2' 3 (V)] ~|O e
e — H TANK DATA PLATE H15 SHELL MANHOLE DAVIT 2o® |0
XX.01 9 SCALE: NTS XX.02 SCALE: NTS
. N
> > m
[a1] ..
2ola2ln |E
zW\zXIv qH|E
08128081 |, ¢
AZZTI|ESS |NZ
NAAONQOX|O »|n N N
()]
hd
L
L
pd
O <
25
1] <
;{E{TIEEFRGA:LK/E RELIEF DIRECTION MUST ADD SECOND TEST TEE - 20" MAX _ 5%
BE TO THE TANK SIDE — TO TRV LOOP PER UFC PIPE TUBING OR Lz
3-460-01 PLATE 020 CONDUIT, SEE PLANS oE
n TYP\ (@) <§(
4 2" MIN, TYP / /212 5
) 3 ¢ | - - MOUNTING CHANNEL (SS) T
1" BLIND FLANGE 1/2" MINIMUM SS GRIND OFF INTERIOR GRIND OFF INTERIOR CORNERS 5
1" PIPE (TYP) THD ROD (TYP) 1/2" MINIMUM SS NUT, TYP CORNERS TO 1/8" _ g @
" " " TEE (@ P SADIUS ALL ARGUND TO 1/8" RADIUS ALL AROUND
1" BALL VALVE 1" TEE N 1/4" MOUNTING NN NI 1/2" MINIMUM SS \ ) )
W/LOCKABLE 1" WNF (TYP) PLATE _\ ________ | COUPLING NUT (TYP) 34 @, 3/16" THICK PLATE DlSC, ROLL - J
= - TYP 12"x4" OPENING,
ss TOP AND BOTTOM
1" WELDING BRANCH f L f = f _______ NN
CONNECTION (TYP SEE PLANS FOR oz
e AL LocaTion c= EEE ¥
A (TYP) Z - +
CS CS 7 <% " | SPACE MAX 8" OC | 2" TANK SHELL OR ROOF o - o8
@ (QTY AS REQD) = O Yoo W
1 B8 S
\L : =5 S N
FUEL LINE SHELL NOZZLE NOTES: 1\ 230 20
j’é sES 40
1. COUPLING NUT MUST BE COATED WITH TANK. INSTALL MOUNTING CHANNEL ASSEMBLY 36" MANHOLE 24"% CYLINDER, pdz WZ
AFTER TANK IS COATED: DO NOT COAT MOUNTING CHANNEL. 3/16" THICK 0g9s 0Z
x 232 =
NOTES: 2. USE SIMILAR DETAIL FOR SUPPORTS MOUNTED ALONG THE TANK'S CONCRETE RINGWALL DAVIT a § zZ >
FOUNDATION, EXCEPT THE STAND-OFF IS NOT REQUIRED. BOLT SUPPORTS ON THE SIDE 2o b
1. MOUNT THERMAL RELIEF VALVES IN VERTICAL. # OF THE CONCRETE RINGWALL NOT THE TOP. NOTE g%e O <
. -
dd ) : S 2
2. VALVES NORMALLY OPEN. PROVIDE CAR SEAL OR - | 3.  PLAN VIEW FOR SUPPORTS ON TANK SHELL. ELEVATION VIEW FOR SUPPORTS ON TANK PROVIDE FILLER DRUM ON SHELL MANHOLES S
EQUIVALENT TO SECURE VALVE IN OPEN POSITION ROOF. OF TANKS WITH FLOATING PANS. >
DURING ORDINARY OPERATION.
THERMAL RELIEE VALVE (TRV (B TYPICAL SUPPORT ON TANKS PLAN/ELEVATION 816 FILLER DRUM
D9 ( ) D.08 SCALE: NTS XX.02 SCALE: 3/4"=1'-0" . )
D.02 SCALE: NTS 0 1" oy 3 - ~
e ———y
SHEET ID

D.10

AWALKER
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G:\24 JOBS\24-0179 POL FACILITY CRITERIA AND SPECIFICATIONS\CAD\MODEL\D.11 TYPICAL DETAILS - STAIRWAY AND GUARDRAIL DETAILS.DWG

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
P
GUARDRAIL 11/2"
US Army Corps
SCH 40 PIPE :\\a of Engineers®
4" \ /
(( V) 2'-10" - \
— L
J\F, |<T(
SHELL Ly 5
(2) 5/8" BOLTS . STEEL ANGLE, TYP
l! ~ T ¢ <
ROOF 4 {yp /" GRATING ‘ N VA —<UYP
// \
/| -
A S STEEL PLATE, TYP
MOUNTING o ; |
(o] O
LATE o Bl / /
g I / - [
< \/\ |
~
STEEL CHANNEL 5/8" DIA BOLT LOCATE SUPPORTS NO
Fmv/ WITH NUT (TYP) MORE THAN 80" APART
SHELL e
TANK SHELL 3
b
o
5/8" BOLTS (TYP)— |, STEEL ANGLE \ 6" DIA PLATE (TYP) ?
4 N By a
° —\- % {rvp =
° RN v
Y
NOTE: 7P L )
3/8" PLATE (TYP) PROVIDE STAIRWAY SUPPORTS AS REQUIRED. p g
SUPPORT STAIRWAY ENTIRELY ON SHELL.
PLATFORM SUPPORT J8 SECTION S
0 ; » 5 XX.01 SCALE: 3/4"=1"-0" - - 2ok |5
0 1 2 3 SgQE |2
e —— 0 1' 2 3 e ——ea Lo |2
e ———ee
859 |3
1 1/2" SCH 40 PIPE (TYP) (1) TREAD DEPTH
HANDRAIL = s @
a55ga |3
ZZ1z¥|< olE
LAt MOURT=2 \‘ CUARDRAL INSIDE PLATE 7532(0g8 (43
CIRCUMFERENTIAL STRINGER SUPPORT HANDRAIL AT EVERY 6<|5x|55B |38
\ 1/8"x1 1/4"x12" BRAZED TO —
N \ GUARDRAIL ALL AROUND. %
J, CLEAN TO BARE COPPER ——ff—— i
o —— ) \ AFTER GALVANIZING i z
- 8112 \ 11/2" SCH 40 | TANK MOUNTED z%
% A PIPE HANDRAIL | /_ CIRCUMFERENTIAL STAIRWAY s
———I P NP . i
EXOTHERMIC WELD 1\ 9 1/2" N |~ QY
GROUND CABLE TO UJ‘ A A A / REPLACEABLE GALVANIZED BOLT-ON S
GROUNDING LUG A 2 \ B ‘ /_ STEP TREAD METAL BAR GRATING > %‘
ADDITIONAL STAIRWAY m GUARDRAIL L e WITH NON-SLIP NOSING (TYP) z
SUPPORT AT BOTTOM —— . Ol o < \ 11/2" PIPE (TYP 2
[ [ 3'-0" g —MATCH STAIR EXTENTS I \ LEAVE OUT 9 )
N - - * S AT MINMINUM 1/4" STEEL PLATE INTERMEDIATE RAIL AT
X374 * o — = STRINGER (TYP) ROOF CIRCULATION (
n A |
GROUNDING LUG —— y \ 1/8" PER FOOT 2 TANK 2 K VENT INSPECTION HATCH
#4 BARE COPPER , . g ; — | T 0 FOUNDATION — K ;
WIRE TO TANK > - R S— R . APRON * Y & : MINIMUM OF 2" GAP .
GROUNDING SYSTEM— “ R R . = \ 7 s T =
P . » a s o | ~ A . bl . TANK FOUNDATION 4"x5/16" FLAT BAR £ [
TOP OF TANK / / AP . ‘r $ : / R / AR TOE BOARD 16" L 5, 9
FOUNDATION T T : | LA Sha GUARDRA'L\ HANDRAIL o OAMETER 1 : J8g <
CONNECT TO 314" g I B ) Jl X 0 SP2 Lo
NEAREST — ~ S&ﬁifm il':I)'AI\;:IEI-DDEPTH / e, POST s TANKROOF = oo E S g E 2
GROUNDING LUG : : \ - ﬂ Gk <P
CONCRETE 1/2" EXPANSION JOINT WITH * / - {1 22z b 8
APPROACH STEP SEALANT. EXPANSION 2 § z « 5
]
SIDE ELEVATION TANK SHELL g<r 20
NOTES: END ELEVATION SECTION A-A 59
>_
1.  SUPPORT STAIRWAY ENTIRELY ON SHELL. (SUPPORTS NOT SHOWN ON DETAIL) -
2. PROVIDE ADDITIONAL KICK BRACE AT LOWEST POSSIBLE POINT ON TANK SHELL T B15 SCAE T
WITH TOMBSTONE TYPE REPAD. ' ST
SECTION - CIRCUMFERENTIAL STAIR ° e : ’
- e pe— -
XX.01 A4 SCALE: 3/4"=1"-0" SHEET ID
0 1' 2' 3'
R — D.11
-
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11 12 13 14 15 16 17 18 19 20

SENSOR HOLDER/JUNCTION
BOX W/ 2" NPT MOUNTING

THREAD (TYP)
- 2'-0 >/_ TEST VENT
1" BALL VALVE (TYP)
LOW & LOW-LOW LEVEL
‘ — ALARM NOZZLE (TYP)
4" LEVEL SENSOR = = " 90°
4 LEVEL SENSC . , E / 1" 90° ELBOW (TYP)
\ -
~I ' Dﬂﬂ])(ﬂ \L
- ¥
=1 2l TANK SHELL \\
$ CZ> SET POINT
= ul * SUPPORT 1" FLANGED
9 | LLLS i (TYP OF 2) CONNECTION TO
L & | SETPOINT %
m ] : STORAGE TANK (TYP)
: | T
2 _ TOP OF TEST DRAIN
o RINGWALL
Al Y \ M TANK FLOOR TO
i \ / SHELL JOINT
o \
& 1" THREADED
CAP (TYP
l v A ? ( )
1'-6" (MIN) FOR TANK SR | \ﬂ
WITHOUT FLOATING A « «
TANK FOUNDATION APRON

PAN (SEE NOTE 3)

NOTES:

ELEVATION

FINISH GRADE OR
TOP OF PLATFORM

1. MAY BE INCREASED FOR LARGER SPACING BETWEEN LLS AND LLLS SET POINTS.

2. EQUIPMENT, PIPE, FITTINGS, CHAMBER AND VALVES MUST BE STAINLESS STEEL.

3. FOR TANKS WITH FLOATING PAN, LOW AND LOW-LOW ALARM SHELL NOZZLES WILL BE HIGHER. ENSURE

TANK SHELL

TEST DRAIN IS NEVER LOWER THAN AS INDICATED AND TEST VENT IS NEVER HIGHER THAN AS FLOAT PILOT PORT

INDICATED.

LOW AND LOW-LOW LEVEL SWITCHES

(HIGH PRESSURE)

XX.02 F2 SCALE: 1"=1'-0"

LEVEL SET-POINT TABLE

TANK SIZE
(BBLS) LLLA LLA HLA HLV HHLA
X’OOO XI_XII XI_XII XI_X" XI_X" XI_X"

LEVEL SWITCH AND LCV NOTE:

1.

SET POINT IS DEFINED AS THE DISTANCE ABOVE THE BOTTOM OF THE

SHELL.

SEE SHEET G.03 FOR DESIGNER NOTES; LEVELS MUST BE SITE
ADAPTED TO ALLOW SUFFICIENT OPERATOR RESPONSE TIME.

SEE TABLE 1 ON C.01 FOR TYPICAL DESIGN INFLOW AND OUTFLOW
RATES FOR ALARMS. ACTUAL FLOW RATES MUST BE SITE ADAPTED

LEVEL SET-POINT TABLE

XX.01 A2 SCALE: NTS

r 2 FLOAT DRAIN PORT
(LOW PRESSURED)

FLOAT SUPPLY PORT
(OUTPUT)

1" FLANGED
CONNECTION TO

STORAGE TANK (TYP)

316 SS TUBING 1/2" MIN

TANK SHELL

TANK FLOOR TO

)/

4" CLR

\

1"
ss
cS n
SHELL JOINT \

1'-6" MAX

P
=i

SENSOR HOLDER/JUNCTION BOX

W/2" NPT MOUNTING THREAD 20" 113"
\ |< _ -

1" FLANGED CONNECTION
[ = 1" TEE TO STORAGE TANK (TYP)
2y 4" LEVEL SENSOR I
- CHAMBER | A
Y \ =X
3 \“\\ ; HLV FLOAT CHAMBER
\ = | HLV FLOAT PILOT
0 SET POINT * | _\ 7 m HIGHLIQUID LEVEL &
o NOTE 3 s J' Il SEeTeamNT — — — D.12 SHUT-OFF VALVE (HLV) =
> U _ , I %
| SETPOINT ¥/ || <
©o | L
¢ | 1" BALL VALVE (TYP
i A 1" THREADED ﬂ\ N ya (TYP) %)
S CAP (TYP) TANK SHELL ‘ 1 %
~ =
! it | A :
i
z TUBING (1/2" MIN)— ! =
= SUPPORT (TYP OF 6) ‘%
=
S 1" TEST HEADER TO/FROM -
PRODUCT SAVER TANK f >
' [TTTTTTTITITTIT I T T T TITITTITTITTd HEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN v
TOP OF @ TYPICAL SUPPORT ON TANKS
INTERMEDIATE o
PLATFORM —E W
TO/FROM NOTES:
HLV OPENING IN INTERMEDIATE
1/2" TO/FROM PLATFORM FOR 1. EQUIPMENT PIPE, FITTINGS, CHAMBERS AND
PRODUCT SAVER TANK PIPING AND CONDUITS VALVES MUST BE STAINLESS STEEL.
2. NOT TO EXCEED DISTANCE SHOWN PLUS ONE
ELEVATION STAIR RISER.
HIGH AND HIGH-HIGH LEVEL SWITCHES AND 3 SEELEVEL SET-POINT TABLE THIS SHEET.
XX.02 SCALE: NTS

NOTES:

/—1" TO HLS/HHLS

HLV FLOAT PILOT

1.  SIZE AS SHOWN IS BASED ON AN 8" FILL NOZZLE (8"
PIPE). OTHER SIZES ARE SIMILAR.

HLV FLOAT PILOT 2. COORDINATE WITH PIPELINE/FACILITY OPERATOR TO

CHAMBER CONFIRM HLV IS STANDARD AT FACILITY AND PROVIDE
HLV UNLESS DIRECTED OTHERWISE BY SERVICE
HEADQUARTERS.

/_1/2" TO HLS/HHLS

1/2" WATER
DRAW OFF TANK

@ TYPICAL SUPPORT ON TANKS

Y D.10
/ U G3 OPTIONAL SIDESTREAM

TOP OF RINGWALL —”

H12

SS
CS

'Y' STRAINER W FILTRATION SYSTEM
PILOT VALVES /5_2\ TRV (TYP)
- \210/
. =
3 ~ |
\ | T
§ &

S o=

EXTENSION
VALVE (HLV) CONNECTION

HIGH LIQUID %
LEVEL
SHUT-OFF [ oK e WALL [ 2" BRANCH

, CONCRETE PIPE
ELEVATION SUPPORT PIER

HIGH LIQUID LEVEL SHUT-OFF VALVE (HLV)

D.12

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

4 )
US Army Corps
of Engineers®

\ J

4 I

L
|_
<
a
z
)
|_
o
o
O
%)
L
a
X
o
<
=
\ J
4 I
)

.|z |8

w |9 =

= ol O

< Q< <

ORE |z

w Lo |E

] I

wLlo |0

Dolm |0

> s &

o =22 |g

won|@Z|3 =

GolZE (X olS

n2|=QuZlm (W o

wllg Lz Xs [N

oolox|O-|n |0«

%)

o
L
L
Z
O <
25
i
W &

Onm
L
Lz
e
o
5
o
<
2
)

- J

4 )
N~
3
SHE 2
'\(/)O
=25
Ega)
<owuw I—(Lﬂ
ziE X X5
O w >
(l)gI |<
Ww=E
522 24
x32 <k
OX
<y = -
D(p<( w >
<Z(LIJ'_ 0On
}—>d o
w5 <<
3%% O
@) o

>
|_
- J
4 )
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12 13 14 15 16 17 18 19 20

1.

HHLS [ -
3. HEAT TRACE DRAIN PIPING (AND SLOW FILL PIPING TO FIRST VALVE) IN COLD CLIMATES. HLS [ SIGHT GLASS
1/2" TO/FROM HIGH AND — W/DENSITY BALL (TYP)
4. PIPING ARRANGEMENT SHOWN IS CONCEPTUAL ONLY. HIGH-HIGH LEVEL SWITCHES & /I — TANK SHELL 55 GALLON, W/CONE
HLV FLOAT PILOT CHAMBER /_ DOWN BOTTOM AND
5. COORDINATE LOCATION OF CONCRETE HOUSEKEEPING PAD WITH PAVING JOINTS TO PREVENT CRACKING. REMOVABLE TOP
PROVIDE INSULATING KITS ON \
53 )}OPTIONAL SIDESTREAM FILTRATION SYSTEM PHANGES AT GRS INTERFACE et
C.05 SCALE: 1/2"=1'-0"
o1 2 4 TO SIDESTREAM H- ]
e FILTRATION SYSTEM
} (IF PROVIDED) _ _ ;
HEAT TRACE ]
2" ECC, FOB REDUCER (TYP OF 3) i -
D
10 GPM PUMP , il %)
. Jig 1u M |_] O
XX" HIGH WHITE LETTERS YELLOW BANDS (3 1" WATER DRAW-OFF ———— ] | C— 1 “ ';
ON BLACK BACKGROUND EA.) XX" LONG 2" PRODUCT RETURN (SEE NOTE 3) —— [P ; % — g 1 = ¢ D c;D
S TANK FOUNDATION SLOPE “ “ \ \L 3 4
x 2" DBB . l \ ; A —
: INSTALL 1/4" SAMPLING ~ RINGWALL ] CINISHED GRADE L A "’Q\ ;\ L0 <
PROBE SO THE OPEN \ ’ = S \\\ \ =z
JET FUEL JET A ] ) / X o Lz
F-24 AREA FACES UPSTREAM - | f | * !
D —~~
_/ X" PUELLINE : s \\— 2" CAM TYPE QUICK
PRODUCT SYMBOL »\—1« 4 >
e QUICK DISCONNECT 1" MANUAL DRAIN o= DISCONNECT WITH CAP
NOTES: W/QUICK DISCONNECT EXTEND 1" DRAIN LINE
DUST PLUG EQUIPMENT . 10 TOE OF DIKE
IDENTIFY TANKS AS TO PRODUCT SERVICE BY COLOR CODING, BANDING, LOCKABLE BALL VALVE
PRODUCT NAMES, AND NATO DESIGNATION IN ACCORDANCE WITH MIL-STD-161H. CHECK VALVE EQUIPMENT GROUNDING / C10
CHAIN NOTES: £D.02 CONCRETE HOUSEKEEPING PAD,
SAMPLE TANK LABELING SHOWN IS FOR JET A TURBINE FUEL. FOR OTHER USE SIDESTREAM FILTRATION
TURBINE FUELS REFER TO MIL-STD-161H. DIMENSIONS VARY BASED ON TANK SIZE. 4" BALL VALVE 1. PROVIDE ONLY CLASS 1, DIVISION 1, RATED ELECTRICAL COMPONENTS. HOUSEKEEPING PAD (IF PROVIDED).
. MARK TANKS WITH EASILY DISCERNIBLE PAINTED NUMBERS AND LETTERS 1/4" THREADED 2. PROVIDE HEAT TRACING ON DRAIN PIPING WHERE INDICATED WHEN REQUIRED BY COLD CLIMATES.
INDICATING THE FOLLOWING IN ADDITION TO THE REQUIREMENTS STATED IN BRANCH CONNECTION
MIL-STD-161: TANK NUMBER, FACILITY NUMBER, "NO SMOKING" ON CLASS 1 TANKS, 3. OPTION: PIPE 1" PRODUCT RETURN LINE INTO THE ISSUE NOZZLE ON THE PUMPHOUSE SIDE OF THE TANK SKIN
AND "CONFINED SPACE" ON ROOF MANHOLE/LADDER HATCH. VALVE, INSTEAD OF INTO THE INDICATED SHELL NOZZLE.
DY FUEL SAMPLE CONNECTOR
PROVIDE HAZARD IDENTIFICATION SYSTEM LABELING IN ACCORDANCE WITH NFPA => Bo A NS 4. PROVIDE LEVEL SWITCHES (HHLS & HLS) ONLY IF SIDESTREAM FILTRATION IS PROVIDED.
704. ' '
5. PROVIDE INTEGRAL RELIEF ON DBB VALVES.

STORAGE TANK
- \ FOUNDATION
100 GPM PUMP RINGWALL
EQUIPMENT ANCHORS 6" (TYP)
et -
EDGE OF SKID
MOUNTED SYSTEM WATER DRAW OFF
W \ | \ SYSTEM, SEE DETAIL
EDGE OF CONCRETE AN \/
HOUSEKEEPING PAD L “ 2" TO TANK FILL LINE
GLOBE STYLE —™, 1
4" FROM TANK LOW "N CHECK VALVE BV
SUCTION LINE ~ o |(n =
L ] 1'| . |_A+—HIGH WATER
) ~ | LEVEL
1" SLOW © > | CONDUCTANCE
= FILL srvIN PROBE
Fscv | A NG \
|
= /5 \\ NI N—100cPmFs
| | FSCV FLOAT
| TRV (TYP) —/ L AAVWITH | coNTROL
2"@ CAM TYPE CHECK | PILOT
EQUIPMENT GROUNDING m : CONNECTION WITH VALVE AND :
ED.0Z DUST PLUG/CAP MAV BELOW
| |
INTEGRAL SIDESTREAM JFIELD | SKID SKID | FIELD
FILTRATION SYSTEM ERECTED| SYSTEM SYSTEM | ERECTED

CONTROL PANEL

NOTES:
1. SYSTEM MUST BE FACTORY ASSEMBLED, SKID MOUNTED, FACTORY RUN.

2. PROVIDE ONLY CLASS 1, DIVISION 1, RATED ELECTRICAL COMPONENTS.

~ \TANK PRODUCT SYMBOL DETAIL

xx.o1® SCALE: NTS

CARBON STEEL OR STAINLESS
STEEL PIPE (SEE PLANS FOR SIZE)

TYPE GS: GUIDED SUPPORT;
SEE DETAIL ON SHEEET CD.13

HOLD DOWN LUGS

PIPE SLIDE PLATE
WITH LOAD FLANGE

FILLED PTFE ON -

H
TOP SURFACE ad
OF STEEL PLATE _— [ [
1 1/2" THICK GROUT —\/

NOTE:

VARIABLE SPRING PIPE SUPPORT

BASEPLATE-TO-PIER, (4 REQ'D)

|
|
? EXPANSION ANCHOR,
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1. SELECT SPRING SUPPORTS TO PROVIDE FOR MAXIMUM TANK SETTLEMENT.
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