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1 

GENERAL 
FILE NAME 

OD74G-001.DWG 

OD74G-002.DWG 

OD74G-003.DWG 

OD74G-004.DWG 

OD74G-005.DWG 

OD74G-006.DWG 

SITE/CIVIL 
FILE NAME 

OD74CS101.DWG 

OD74CS501.DWG 

OD74CS502.DWG 

OD74CS503.DWG 

OD74CS504.DWG 

OD74CS505.DWG 

OD74CS506.DWG 

OD74CS507.DWG 

OD74CS508.DWG 

OD74CS509.DWG 

OD74CS510.DWG 

OD74CS511.DWG 

OD74CS512.DWG 

OD74CS601.DWG 

I 
2 

SHEET ID NO. DESCRIPTION 

G-001 COVER 

G-002 INDEX 

ABBREVIATIONS 

LEGEND 

ELECTRICAL LEGEND 

I 

G-003

G-004

G-005

G-006 SUPPLEMENTAL ELECTRICAL LEGEND 

SHEET ID NO. DESCRIPTION 

CS101 TYPICAL TYPE Ill SYSTEM SITE PLAN 

CS501 HHT CHECKOUT AND FILLSTAND DETAILS 

3 

CS502 HHT CHECKOUT AND PANTOGRAPH FLUSH STAND DETAILS 

CS503 TRUCK OFFLOAD DETAILS 

CS504 

CS505 

CS506 

CS507 

CS508 

CS509 

CS510 

CS511 

CS512 

CS601 

CONTAINMENT BASIN DETAILS 

CONTAINMENT BASIN DETAILS (WITH GRATED COVER) 

CONTAINMENT BASIN DETAILS (WITH PUMP OUT) 

CONTAINMENT BASIN DETAILS 

ABOVEGROUND PRODUCT RECOVERY TANK DETAILS 

MISCELLANEOUS SITE DETAILS 

MISCELLANEOUS SITE DETAILS, CONTINUED 

SIGNAGE DETAILS 

AIRFIELD HYDRANT OUTLET PIT DETAILS 

HYDRANT OUTLET PIT LOCATION TABLES 

STRUCTURAL SITE 
FILE NAME 

OD7 4SS 100. DWG 

OD74SS101.DWG 

OD74SS301.DWG 

OD74SS302.DWG 

OD74SS303.DWG 

OD74SS304.DWG 

OD74SS305.DWG 

OD74SS501.DWG 

OD74SS502.DWG 

OD74SS503.DWG 

OD74SS504.DWG 

OD74SS505.DWG 

SHEET ID NO. 

SS100 

SS101 

SS301 

SS302 

SS303 

SS304 

SS305 

SS501 

SS502 

SS503 

SS504 

SS505 

MECHANICAL SITE 
SHEET ID NO. 

MS201 

MS202 

MS501 

MS502 

MS503 

MS504 

MS505 

MS506 

MS507 

MS508 

MS509 

MS510 

MS511 

MS512 

MS513 

MS514 

MS515 

DESCRIPTION 

PIPE CROSSOVER STAIRS 

PRODUCT RECOVERY TANK VAULT DETAILS 

FUEL PIT PLANS & DETAILS SHEET 1 OF 2 

FUEL VAULT PLAN & DETAILS SHEET 2 OF 2 

PANTOGRAPH PITS & VAULTS SHEET 1 OF 2 

PANTOGRAPH PITS & VAULTS SHEET 2 OF 2 

VALVE VAULTS PLANS AND DETAILS 

VAULT ROLLING COVER DETAILS SHEET 1 OF 5 

VAULT ROLLING COVER DETAILS SHEET 2 OF 5 

VAULT ROLLING COVER DETAILS SHEET 3 OF 5 

VAULT ROLLING COVER DETAILS SHEET 4 OF 5 

VAULT ROLLING COVER DETAILS SHEET 5 OF 5 

DESCRIPTION 

FUEL LINE PROFILE 

FUEL LINE DETAILS 

FUEL PIT DETAILS (ON APRON) 

FUEL PIT DETAILS (ON APRON) 

FUEL VAULT DETAILS (OFF APRON) 

HYDRANT HOSE TRUCK CHECK-OUT/PANTOGRAPH FLUSH DETAILS 

HYDRANT HOSE TRUCK CHECK-OUT/PANTOGRAPH FLUSH DETAILS 

DETAILS 

TRUCK FILL STAND DETAILS 

TRUCK FILL STAND DETAILS 

TRUCK FILL PANTOGRAPH VAULT 

PANTOGRAPH PLAN AND ELEVATION 

PANTOGRAPH PLAN AND ELEVATION 

PANTOGRAPH HIGH REACH, UNDERWING UNIT 

PIPELINE PIG TRAP PLANS, SECTIONS, AND DETAILS 

TRUCK OFFLOAD SECTIONS AND DETAILS 

TRUCK OFFLOAD DETAILS 

I 

FILE NAME 

OD74MS201.DWG 

OD74MS202.DWG 

OD74MS501.DWG 

OD74MS502.DWG 

OD74MS503.DWG 

OD7 4MS504. DWG 

OD7 4MS505. DWG 

OD74MS506.DWG 

OD7 4MS507. DWG 

OD7 4MS508. DWG 

OD74MS509.DWG 

OD74MS510.DWG 

OD74MS511.DWG 

OD74MS512.DWG 

OD74MS513.DWG 

OD74MS514.DWG 

OD74MS515.DWG 

OD74MS516.DWG MS516 REFUELER TRUCK LOADING SYSTEM PLANS, SECTIONS, AND GENERAL NOTE 

ELECTRICAL SITE 
FILE NAME 

OD74ES101.DWG 

OD7 4ES 102. DWG 

OD74ES501.DWG 

OD74ES502.DWG 

OD74ES503.DWG 

OD74ES504.DWG 

OD74ES505.DWG 

OD74ES506.DWG 

OD74ES507.DWG 

OD74ES508.DWG 

OD74ES509.DWG 

OD74EC501.DWG 

OD74EC502.DWG 

OD74EC503.DWG 

SHEET ID NO. 

ES101 

ES102 

ES501 

ES502 

ES503 

ES504 

ES505 

ES506 

ES507 

ES508 

ES509 

EC501 

EC502 

EC503 

DESCRIPTION 

ELECTRICAL SITE PLAN 

ELECTRICAL HAZARDOUS AREA SITE PLAN 

HAZARDOUS AREA DETAILS 

HAZARDOUS AREA DETAILS 

HAZARDOUS AREA DETAILS 

HAZARDOUS AREA DETAILS 

TANK DETAILS 

ABOVEGROUND PRODUCT RECOVERY TANK DETAILS 

OFFLOAD STAND DETAIL 

TRANSFORMER GROUNDING DETAIL 

GROUNDING DETAILS 

CATHODIC PROTECTION DETAILS SHEET 1

CATHODIC PROTECTION DETAILS SHEET 2 

CATHODIC PROTECTION DETAILS SHEET 3 

4 
I 5 I 6 I 

INDEX 

PUMP HOUSE 

STRUCTURAL 
FILE NAME SHEET ID NO. DESCRIPTION 

OD7 4S-001. PDF 

OD74S-002.PDF 

OD74S-100A.PDF 

OD74S-100B.PDF 

OD7 4S-101. PDF 

OD74S-400.PDF 

S-001 STRUCTURAL NOTES 

OD7 4S-401. PDF 

OD74S-500.PDF 

OD7 4S-501. PDF 

OD74S-502.PDF 

OD7 4S-503. PDF 

OD74S-510.PDF 

OD74S-511.PDF 

OD74S-512.PDF 

OD74S-513.PDF 

OD74S-514.PDF 

OD74S-520.PDF 

S-002

S-100A

S-100B

S-101

S-400

S-401

S-500

S-501

S-502

S-503

S-510

S-511

S-512

S-513

S-514

S-520

OD74S-521.PDF S-521

OD74S-522.PDF S-522

OD74S-600.PDF S-600

ARCHITECTURAL 
FILE NAME 

OD74A-101.PDF 

OD74A-102.PDF 

OD74A-130.PDF 

OD74A-140.PDF 

OD74A-201.PDF 

OD74A-202.PDF 

OD74A-301.PDF 

OD74A-302.PDF 

OD7 4A-501. PDF 

OD74A-601.PDF 

SHEET ID NO. 

A-101

A-102

A-130

A-140

A-201

A-202

A-301

A-302

A-501

A-601

PEMB NOTES AND C&C WIND LOADS 

PUMPHOUSE FOUNDATION AND SLAB PLAN 

PUMP SHELTER FOUNDATION AND SLAB PLAN 

PIPE SUPPORT PLAN 

CONTROL ROOM PLAN 

BRIDGE CRANE PLAN AND DETAILS 

STRUCTURAL SLAB AND PAD DETAILS 

FOUNDATION SECTIONS 

PEDESTAL SECTIONS & DETAILS 

STOOP SECTIONS 

PIPE SUPPORT SECTIONS AND DETAILS SHEET 1 OF 5 

PIPE SUPPORT SECTIONS AND DETAILS SHEET 2 OF 5 

PIPE SUPPORT SECTIONS AND DETAILS SHEET 3 OF 5 

PIPE SUPPORT SECTIONS AND DETAILS SHEET 4 OF 5 

PIPE SUPPORT SECTIONS AND DETAILS SHEET 5 OF 5 

CONTROL ROOM MASONRY ELEVATIONS SHEET 1 OF 2 

CONTROL ROOM MASONRY ELEVATIONS SHEET 2 OF 2 

CONTROL ROOM MASONRY DETAILS 

PIPE SUPPORT SCHEDULE 

DESCRIPTION 

PUMP HOUSE FLOOR PLAN 

PUMP SHELTER FLOOR PLAN 

CEILING PLAN 

ROOF PLAN 

PUMP HOUSE BUILDING ELEVATIONS AND BUILDING SECTION 

PUMP SHELTER BUILDING ELEVATIONS AND BUILDING SECTIONS 

PUMP HOUSE WALL SECTIONS 

PUMP SHELTER WALL SECTIONS 

DOOR AND WINDOW DETAILS 

ROOM FINISH & DOOR SCHEDULES & INTERIOR ELEVATIONS 

MECHANICAL 
FILE NAME 

OD74M-001.PDF 

OD74M-101A.PDF 

OD74M-101B.PDF 

OD74M-201. PDF 

OD74M-202.PDF 

OD74M-203.PDF 

OD74M-204.PDF 

OD74M-301A.PDF 

OD74M-301B.PDF 

OD74M-302.PDF 

OD74M-303.PDF 

OD74M-501.PDF 

OD74M-502.PDF 

OD74M-503.PDF 

OD74M-504.PDF 

OD74M-505.PDF 

OD74M-506.PDF 

OD74M-507.PDF 

SHEET ID NO. DESCRIPTION 

OD74MH101.PDF 

OD74MH102.PDF 

OD74MH501.PDF 

OD74MH502.PDF 

M-001

M-101A

M-101B

M-201

M-202

M-203

M-204

M-301A

M-301B

M-302

M-303

M-501

M-502

M-503

M-504

M-505

M-506

M-507

MH101 

MH102 

MH501 

MH502 

FUEL SYSTEM LEGEND AND NOTES 

PIPING PLAN 

PIPING PLAN (WITH MICRONIC FILTER) 

FLOW DIAGRAM 

ISOMETRIC PIPING DIAGRAM 

SEQUENCE OF CONTROLS - SHEET 1 OF 2 

SEQUENCE OF CONTROLS - SHEET 2 OF 2 

PIPING SECTIONS 

PIPING SECTIONS 

PIPING SECTIONS 

PIPING SECTIONS AND DETAILS 

MECHANICAL DETAILS 

MECHANICAL DETAILS 

MECHANICAL DETAILS 

UNDERGROUND PRODUCT RECOVERY TANK SECTIONS AND DETAILS 

UNDERGROUND PRODUCT RECOVERY TANK SECTIONS AND DETAILS 

ABOVEGROUND PRODUCT RECOVERY TANK SECTIONS AND DETAILS 

ABOVEGROUND PRODUCT RECOVERY TANK SECTIONS AND DETAILS 

PUMPHOUSE MECHANICAL PLAN 

PUMPHOUSE PLUMBING PLAN 

PUMPHOUSE MECHANICAL DETAILS 

PUMPHOUSE PLUMBING DETAILS 

7 
I 8 I 9 I 

PUMPHOUSE, CONTINUED 

ELECTRICAL 
FILE NAME SHEET ID NO. DESCRIPTION 

EL101 LIGHTING PLAN 

LIGHT FIXfURE DETAILS 

LIGHT FIXfURE DETAILS 

LIGHT FIXfURE SCHEDULE 

POWER PLAN 

ELECTRICAL ELEVATIONS 

ELECTRICAL DETAILS SHEET 1

TELECOM & ATG BACKBOARDS 

ONE LINE DIAGRAM 

WIRING DIAGRAMS 

SCHEDULE SHEET 

SCHEDULE SHEET TWO 

EPDS WIRING DIAGRAM 

EPDS WIRING DIAGRAM 

ELECTRICAL GROUNDING PLAN 

LIGHTNING PROTECTION PLAN 

ELECTRICAL GROUNDING DETAILS 

ELECTRICAL GROUNDING DETAILS 

ELECTRICAL GROUNDING DETAILS 

ELECTRICAL GROUNDING DETAILS 

ELECTRICAL GROUNDING DETAILS 

ELECTRICAL GROUNDING DETAILS 

ELECTRICAL GROUNDING DETAILS 

ELECTRICAL CONTROL PLAN 

PUMP CONTROL PANEL ELEVATION 

GRAPHIC DISPLAY 

TERMINAL BLOCK CONNECTIONS (FOR FIELD DEVICES) 

10 

OD74EL 101 PDF 

OD74EL501.PDF 

OD74EL502.PDF 

OD74EL601.PDF 

OD74EP101.PDF 

OD74EP201.PDF 

OD74EP501.PDF 

OD74EP502.PDF 

OD74EP601.PDF 

OD? 4E P602. PDF 

OD? 4E P603. PDF 

OD? 4E P604. PDF 

OD? 4E P605. PDF 

OD? 4E P606. PDF 

OD74EG101.PDF 

OD74EG102.PDF 

OD74EG501.PDF 

OD74EG502.PDF 

OD? 4E G503. PDF 

OD? 4E G504. PDF 

OD74EG505.PDF 

OD74EG506.PDF 

OD74EG507.PDF 

OD74El101.PDF 

OD74El501.PDF 

OD74El502.PDF 

OD74El503.PDF 

OD74El504.PDF 

OD74El505.PDF 

OD74El506.PDF 

OD74El601.PDF 

OD74El602.PDF 

OD74El603.PDF 

OD74El604.PDF 

OD74El605.PDF 

EL501 

EL502 

EL601 

EP101 

EP201 

EP501 

EP502 

EP601 

EP602 

EP603 

EP604 

EP605 

EP606 

EG101 

EG102 

EG501 

EG502 

EG503 

EG504 

EG505 

EG506 

EG507 

El101 

El501 

El502 

El503 

El504 

El505 

El506 

El601 

El602 

El603 

El604 

El605 

TERMINAL BLOCK CONNECTIONS (FOR FIELD DEVICES) CONTINUED 

TERMINAL BLOCK DIAGRAMS 

OD74ET501 

OD74FA101.PDF 

OD74FA501.PDF 

OD74FA502.PDF 

OD74FA503.PDF 

ET501 

FA101 

FA501 

FA502 

FA503 

EPDS CONTROLS AT FCC 

CONTROL SYSTEM DIAGRAMS 

CONTROL SYSTEM 1/0 SHEET 1 

CONTROL SYSTEM 1/0 SHEET 2 

CONTROL SYSTEM 1/0 SHEET 3 

CONTROL SYSTEM 1/0 SHEET 4 

TELECOMMUNICATIONS 

FIRE DETECTION SYSTEM PLAN 

FIRE ALARM RISER DIAGRAM 

FIRE ALARM MATRIX 

FIRE ALARM MOUNTING HEIGHTS 

SPECIFICATIONS TO BE USED AS PART OF THIS STANDARD* 
*ADDITIONAL SPECIFICATIONS ARE REQUIRED FOR A COMPLETE PROJECT

00 22 00 PROJECT ACQUISITION FOR A DOD FUELS STANDARDS PROJECT 

01 33 00 SUBMITTAL PROCEDURES 

01 33 23.33 

01 78 23.33 

05 59 10 

33 01 50.60 

33 08 53 

33 08 53.AT1 

33 08 53.AT2 

33 09 53 

33 52 43.11 

33 52 43.12 

33 52 43.13 

33 52 43.14 

33 52 43.23 

33 52 43.28 

33 52 80 

AVIATION FUEL SYSTEM SPECIFIC SUBMITTAL REQUIREMENTS 

OPERATION AND MAINTENANCE MANUALS FOR AVIATION FUEL SYSTEMS 

ROLLING COVER FOR AVIATION REFUELING VAULTS 

CLEANING OF PETROLEUM STORAGE TANKS 

AVIATION FUEL DISTRIBUTION SYSTEM START-UP (INCLUDE 33 08 55 FOR TRUCK OFFLOADS) 

EQUIPMENT TESTS 

PERFORMANCE TESTING 

AVIATION FUEL PUMP CONTROL AND ANNUNCIATION SYSTEM 

AVIATION FUEL MECHANICAL EQUIPMENT 

AVIATION FUEL PANTOGRAPHS 

AVIATION FUEL PIPING 

AVIATION FUEL CONTROL VALVES 

AVIATION FUEL PUMPS 

FILTER SEPARATOR, AVIATION FUELING SYSTEM 

LIQUID FUELS PIPELING COATING SYSTEMS 

US Army Corps 
of Engineers ® 
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ABBREVIATIONS

COURSE(S)CRS

CROSS GRAINCRG

CORROSIVE RESISTANT STEELCRES

CIRCUMFERENCECRCMF

CARPETCPT

COMPRESSIBLECPRS

COVERCOV

CORRIDORCORR

CONTRACTORCONTR

CONTINUE CONT

CONSTRUCTIONCONSTR

CONNECTCONN

CONCRETECONC

COMPARTMENTCOMPT

COMBUSTIONCOMB

COMMONCOM

COLUMNCOL

CARBON DIOXIDECO2

CLEANOUTCO

COUNTERCNTR

CORNERCNR

CONDUCTIVE NEOPRENE LATEXCNL

CONDUITCND

CONCRETE MASONRY UNITCMU

COMPOSITECMPST

CORRUGATED METAL PIPECMP

CENTIMETER(S)cm

CLEAR WIRED GLASSCLWG

CLEAR(ANCE)CLR

CLOSURECLOS

CLOSETCLO

CONTRACT LIMIT LINECLL

CLEAR GLASSCLGL

CEILING HEIGHTCLG HT

CEILINGCLG

CENTER LINECL

CIRCUIT BREAKERCKT BRKR

CIRCUITCKT

CONSTRUCTION JOINTCJ

CONTROL JOINTCJ

CIRCULARCIRC

CAST-IN-PLACECIP

CURB INLETCI

CAST IRONCI

CHROME PLATEDCHR PL

CHECKCHK

CHIMNEYCHIM

CHAMFERCHFR

CHALKBOARDCH BD

CORNER GUARDCG

CUBIC FEET PER MINUTECFM

COUNTERFLASHINGCFLG

CONDUCTIVE FLOORINGCFI

CERAMICCER

CEMENT PLASTERCEM PLAS

CEMENTCEM

COVER ELEVATIONCE

CLOSED CIRCUIT TELEVISIONCCTV

CUBICLE CURTAIN TRACKCCT

CATCH BASINCB

CAPACITYCAP

CABINETCAB

BOTH WAYSBW

BUILT-UP ROOFINGBUR

BETWEENBTWN

BTU PER HOURBtuH

BRITISH THERMAL UNITBtu

BASEMENTBSMT

BOTH SIDESBS

BRONZEBRZ

BRACKETBRKT

BRICKBRK

BEARING PLATEBRG PL

BEARINGBRG

BRIDGINGBRDG

BRACINGBRCG

BACK PLASTER(ED)BP

BOTTOMBOT

BOTTOM OFBO

BENCHMARKBM

BELOWBLW

BUILDINGBLDG

BUILDING LINEBL

BED JOINTBJT

BITUMINOUSBITUM

BEVELBEV

BRICK EXPANSION JOINTBEJ

BOUNDARYBDRY

BOARDBD

BOOKCASEBC

BULLETIN BOARDBB

ACOUSTICAL WALL TREATMENTAWT

AMERICAN WIRE GAUGEAWG

AVERAGEAVG

AUTOMATICAUTO

ACOUSTICAL TILE CEILINGATC

ASPHALTASPH

ABOVE SUSPENDED CEILINGASC

ASBESTOSASB

AMERICAN REFRIGERATION INSTITUTEARI

ARCHITECTARCH

APPROXIMATEAPPROX

APPROVEDAPPD

AMERICAN NATIONAL STANDARDS INSTITUTEANSI

ANODIZEANOD

AMPEREAMP

AMBIENTAMB

ALUMINUMALUM

ALTERNATEALT

ACTIVE LEAFA.L.

AMERICAN INSTITUTE OF STEEL CONSTRUCTIONAISC

AMPERE INTERRUPTING CAPACITYAIC

AREA INLETAI

AIR HANDLING UNITAHU

ANCHOR AHR

AGGREGATEAGGR

ABOVE FINISHED FLOORAFF

AUTOMATIC DOOR OPERATORADO

ADJACENT, ADJOINING, ADJUSTABLEADJ

ADHESIVEADH

ADDENDUMADDM

ACOUSTICAL CEILING TILEACT

ACOUSTICACST

ALUMINUM CABLE STEEL REINFORCEDACSR

ACCESS PANELACS PNL

ACCESS DOORACS DR

ACRYLIC PLASTICACR

AMERICAN CONCRETE INSTITUTEACI

ACCESSIBLEACC

ALTERNATING CURRENTAC

ABOVEABV

ANCHOR BOLTAB

AIR CONDITIONING UNITA/C UNIT

AIR CONDITIONINGA/C

ANGLEL

FRAMINGFRMG

FORGEDFRG

FRAMEFR

FIRE RESISTANT FR

FEET PER MINUTEFPM

FIREPROOFFP

FIRE PARTITIONFP

FACE OF STUDFOS

FACE OF MASONRYFOM

FACE OF FINISHFOF

FACE OF CONCRETEFOC

FENCEFN

FLUORESCENTFLUOR

FLOOR PLATEFLR PL

FLOORINGFLG

FLEXIBLEFLEX

FLOORFLR

FLASHINGFLASH

FLUSH JOINTFJT

FIXTUREFIXT

FINISH FLOORFIN FLR

FINISHFIN

FIGUREFIG

FLAT HEAD WOOD SCREWFHWS

FIRE HOSE STATIONFHS

FIRE HOSE RACKFHR

FLAT HEAD MACHINE SCREWFHMS

FIRE HOSE CABINETFHC

FLAT HEADFH

FIRE HYDRANTFH

FIBERGLASSFGL

FACTORY FINISHFF

FIRE EXTINGUISHER CABINETFEC

FIRE EXTINGUISHER BRACKETFEB

FIRE EXTINGUISHERFE

FOUNDATIONFDTN

FIRE DAMPERFDMPR

FLOOR DRAINFD

FAN COIL UNITFCU

FLOOR CLEANOUTFCO

FLOOR CONSTRUCTION JOINTFCJ

FACINGFCG

FACE BRICKFC BRK

FOOT CANDLEFC

FIRE BRICKF BRK

FRESH AIR INTAKEFAI

FIRE APPARATUS CLOSETFAC

FRESH AIRFA

FIRE ALARMFA

FAHRENHEITF

EXTERIOREXT

EXPANSION BOLTEXP BT

EXPOSEDEXP

EXPANSIONEXP

EXISTINGEXST

EXHAUST AIREXH A

EXHAUSTEXH

EXCAVATEEXC

ENTERING WATER TEMPERATUREEWT

EMERGENCY EYE WASH & SHOWEREWS

ELECTRIC WATER COOLEREWC

ESTIMATE(D)EST

ESCALATORESCAL

EQUIPMENTEQUIP

EQUALEQ

EPOXY COATINGEPY

EXPLOSION PROOFEPRF

ELECTRICAL PANELBOARDEP

ENTRANCE, ENTERINGENTR

ENCLOSE(URE)ENCL

EMERGENCYEMER

ESTIMATED MAXIMUM DEMANDEMD

EXPANDED METAL EM

ELECTRICELEC

ELEVATION - GRADE OR BUILDINGEL

EXPANSION JOINTEJ

EACH FACEEF

ENTERING AIR TEMPERATUREEAT

EACHEA

EASTE

DIRECT EXPANSIONDX

DUMBWAITERDWTR

DRAWERDWR

DOWELSDWLS

DRAWINGDWG

DOVETAIL DVTL

DRAIN TILEDT

DOWNSPOUTDS

DOUBLE STRENGTH (GLASS)DS

DOOR CLOSERDR CL

DRAINBOARDDRB

DRAINDR

DOORDR

DOWNDN

DEMOUNTABLEDMT

DAMPERDMPR

DAMPPROOFINGDMPF

DEAD LOADDL

DIVISIONDIV

DISTRIBUTION PANELDISTR PNL

DISPENSERDISP

DISCONNECTDISC

DIMENSIONDIM

DIAGONALDIAG

DIAMETERDIA

DUCT HEATERDH

DOUBLE HUNGDH

DRINKING FOUNTAINDF

DETAILDET

DEPARTMENTDEPT

DEPRESSIONDEPR

DEMOLITIONDEMO

DEGREEDEG

DUMMY CONTROL JOINTDCJT

DOWELED CONTROL JOINTDCJ

DOUBLE ACTING DOORDBL ACT DR

DOUBLEDBL

DRY BULBDB

DATUMDAT

PENNY (AS IN NAIL - 10D)d 

CYLINDERCYL

COLD WATERCW

CONDUCTIVE VINYL HOMOGENEOUS (SHEET TYPE)CVH

CEILING VENTCV

CUBIC YARDSCU YD

CABINET UNIT HEATERCUH

CUBIC FEETCU FT

COPPERCu 

CONDENSING UNITCU

CENTERCTR

CENTER TO CENTERC TO C

CURRENT TRANSFORMERCT

CERAMIC TILECT

CASEMENTCSMT

COUNTERSUNKCSK

LIGHTINGLTG

LIGHTWEIGHTLT WT

LIGHTLT

LAWN SPRINKLERLS

LIVING ROOMLR

LOW POINTLPT

LIGHTPROOF LOUVERLPL

LIGHTPROOF DOORLPD

LIGHTPROOFLP

LONGITUDINALLONG

LINTELLNTL

LIMESTONELMST

LUMENLM

LEAD-LINED DOORLLD

LIVE LOADLL

LOCKERLKR

LINEARLIN

LEFT HAND(ED)LH

LENGTHLG

LOADINGLDG

LOADLD

LIGHT CONTROLLC

LUMBERLBR

LABELLBL

POUNDLB

LAG BOLTLB

LAVATORYLAV

LAUNDRYLAU

LEAVING AIR TEMPERATURELAT

LAMINATELAM

LADDERLAD

LABORATORYLAB

KEYWAYKWY

KILOWATTkW

KILOVOLT AMPERES REACTIVEkVAR

KILOVOLT AMPERESkVA

KILOVOLTSkV

KICKPLATEKPL

KNOCKOUT PANELKOP

KITCHENKIT

KILOPOUND (1000 POUNDS)KIP

JOINTJT

JOISTJST

JUNCTIONJCT

JUNCTION BOXJ-BOX

JANITOR’S CLOSETJAN CLO

INSIDE PIPE SIZEI.P.S.

IRON PIPE SIZEIPS

IRON PIPEIP

INVERTINV

INTERMEDIATEINTM

INTERIORINT

INSULATIONINSUL

INSULATING FILLINSF

INCLUDEDINCL

INCINERATORINCIN

INCHIN

INTERLOCKILK

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICAIESNA

INSIDE DIAMETERID

INTERCOMIC

HERTZHz

HYDRAULICHYDR

HEATING, VENTILATING AND AIR CONDITIONINGHVAC

HEATERHTR

HEATINGHTG

HEIGHTHT

HOUSEKEEPINGHSKPG

HIGH-STRENGTH GYPSUM PLASTERHSGYP

HIGH STRENGTHHS

HOURHR

HIGH POINTHPT

HORSEPOWERHP

HIGH PRESSUREHP

HORIZONTALHORIZ

HANDRAILHNDRL

HOLLOW METALHM

HOOK(S)HK

HANDHOLEHH

HEXAGONHEX

HIGH EARLY-STRENGTH CEMENTHES

HARDWOODHDWD

HARDWAREHDW

HEADERHDR

HEAD JOINTHD JT

HARDBOARDHDBD

HEAVY DUTYHD

HEADHD

HANDICAPPEDHCP

HALON CONTAINMENT DAMPERHCD

HOLLOW COREHC

HOSE BIBBHB

GYPSUM PLASTERGYP PLAS

GYPSUM BOARDGYP BD

GYPSUMGYP 

GLAZED WALL TILEGWT

GROUTGT

GLAZED STRUCTURAL UNITSGSU

GLAZED STRUCTURAL TILEGST

GRATINGGRTG

GRADE LINEGR LN

GRANITEGRAN

GYPSUM TILEGPT

GALLONS PER MINUTEGPM

GOVERNMENTGOVT

GROUNDG

GLAZED CONCRETE MASONRY UNITSGLZ CMU

GLAZINGGLZ

GLASS FIBERGLF

GLASS BLOCKGL BLK

GLASSGL

GASKET(ED)GKT

GALVANIZED IRON PIPEGIP

GALVANIZED IRONGI

GOVERNMENT-FURNISHED EQUIPMENT CONTRACTOR INSTALLEDGFE/CI

GOVERNMENT-FURNISHED EQUIPMENTGFE

GROUND FAULT CIRCUIT INTERRUPTERGFCI

GROUND FACEGF

GENERALGEN

GENERAL CONTRACTORGC

GRAB BARGB

GALVANIZED STEELGALV STL

GALVANIZEDGALV

GALLON(S)GAL

GAGEGA

NATURAL GASG

FABRIC WALL COVERINGFWC

FIRE WATERFW

FUTUREFUT

FURRINGFURG

FOOTINGFTG

FEETFT

FASTEN(ER)FSTNR

FULL SIZEFS

FIRE-RETARDANTFRT

PRESTRESSED CONCRETEPS CONC

PRESSED STEELP.S.

PIPE SPACEPS

PRESSURE-REGULATING VALVEPRV

PROJECTPROJ

PARKINGPRKG

PREFORMEDPREFMD

PREFINISHEDPREFIN

PREFABRICATE(D)PREFAB

PAIRPR

PARTS PER MILLIONPPM

POLISHED PLATE GLASSPPGL

PORTABLEPORT

PORCELAINPORC

POLISHEDPOL

PAINT(ED)PT

PANELPNL

PLYWOODPLYWD

PLATE GLASSPL GL

PILINGPLG

POUNDS PER LINEAR FOOTPLF

PLUMBINGPLBG

PLATFORMPLAT

PLASTERPLAS

PLASTIC LAMINATEPLAM

PROPERTY LINEPL

PLATEPL

POST INDICATING VALVEPIV

PREFAB ISOLATION POWER UNITPIPU

POINT OF INTERSECTIONPI

PHARMACYPHAR

PHASEPH

PERIMETERPERIM

PERFORATE(D)PERF

PEDESTALPED

PAVEMENT DRAINPD

CEMENT PLASTER (PORTLAND)PCP

POUNDS PER CUBIC FOOTPCF

PRECAST CONCRETEPCC

PIECEPC

PUSH BUTTON STATIONPBS

PARTICLE BOARDPBD

PANIC BARPB

PARALLELPAR

PUBLIC ADDRESSPA

POLEP

OBSCURE WIRED GLASSOWGL

OUTSIDE SCREW AND YOKEOS & Y

OPERATIONSOPS

OPAQUEOPQ

OPPOSITEOPP

OPENINGOPNG

OPPOSITE HANDOPH

OVALHEAD WOOD SCREWOHWS

OVALHEAD MACHINE SCREWOHMS

OVERHEADOH

OBSCURE GLASSOGL

OFFICEOFC

OUTSIDE DIAMETEROD

ON CENTER EACH WAYOCEW

ON CENTEROC

OBSERVATION WINDOWOBW

OBSCUREOBSC

OUTSIDE AIROA

NOT TO SCALENTS

NOT REQUIREDN’’REQD
NOISE REDUCTION COEFFICIENTNRC

NOISE REDUCTIONNR

NOMINALNOM

NUMBERNO

NORMALLY OPENNO

NONMETALLICNM

NEOPRENE LATEXN.L.

NAILABLENL

NOT IN CONTRACTNIC

NICKELNi 

NATIONAL FIRE PROTECTION ASSOCIATIONNFPA

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATIONNEMA

NATIONAL ELECTRICAL CODENEC

NORMALLY CLOSEDNC

NATURALNAT

NORTHN

MULLIONMULL

MOVABLEMVBL

METALMTL

METAL FURRINGMTFR

MOUNTEDMTD

MOUNTMT

METAL THRESHOLDMT

MACHINE SCREWSMS

METAL ROOF DECKINGMRD

MARBLE BASEMRB

MOP RECEPTORMR

MOVABLE PARTITIONMP

MOTORMOT

MODIFIEDMOD.

MODULARMOD

MASONRY OPENINGMO

MATERIAL NOT IN CONTRACT (INSTALLATION BY CONTRACTOR)MNIC

MILLIMETER(S)mm

MILLWORKMLWK

MOULDINGMLDG

MONOLITHICML

METAL LATHML

MISCELLANEOUSMISC

MIRRORMIRR

MINIMUMMIN

MALLEABLE IRONMI

MANHOLEMH

MATTE-GLAZED TILEMGT

MOTOR GENERATORMG

MANUFACTURERMFR

MANUFACTURINGMFG

METAL FLOOR DECKINGMFD

METAL EDGE STRIPMES

MEMBRANEMEMB

MEDIUMMED

MECHANICAL ROOMMECH RM

MECHANICALMECH

METAL DIVIDER STRIPMDS

METAL-CASED OPENINGMCO

MASONRY CONTROL JOINTMCJ

MEDICINE CABINETMC

MEMBERMBR

MACHINE BOLTSMB

MAXIMUMMAX

MATERIAL(S)MATL

MASONRYMAS

MACHINEMACH

MATCHED AND BEADEDM&B

METER(S)m

LEAVING WATER TEMPERATURELWT

LIGHTWEIGHT CONCRETELWC

LOUVERLVR

LIGHTNINGLTNG

TRUSS HEADTH

TOGGLETGL

TONGUE AND GROOVET&G

TERMINALTERM

TERRAZZOTER

TEMPORARYTEMP

TEMPERATURETEMP

TELEPHONETEL

TERRA COTTATC

TOWEL BARTB

TANGENTTAN

TREADT

SYSTEMSYS

SYNTHETICSYNTH

SYMMETRICALSYMM

SWITCHBOARDSWBD

SWITCHSW

SHEET VINYL SV

SUSPENDEDSUSP

SUBFLOORSUB FL

STAIRWAYSTWY

STRUCTURALSTRUCT

STRINGERSTR

STATIC PRESSUREST PR

STORAGESTOR

STEELSTL

SEATINGSTG

STANDARDSTD

STATIONSTA

STAINLESS STEELSST

STANDING SEAM (ROOF)SS

SERVICE SINKSS

SHELF AND RODS&R

SQUARE HEADSQHD

SQUARESQ

SPEAKERSPKR

SPACE HEATERSPH

SPECIAL FINISHSP FIN

SOUNDPROOFSPF

SPECIFICATIONSPEC

SOUNDPROOF DOORSPD

SPECIALSPCL

SPACERSPC

SHUT OFF VALVESOV

SHEET METAL SCREWSSMS

SHEET METALSM

SLEEVESLV

SEALANTSLNT

SKYLIGHTSKLT

STEEL JOIST INSTITUTESJI

SIMILARSIM

SHELVINGSHV

SHEATHINGSHTHG

SHEETSHT

SHOULDERSHLDR

SHEET GLASSSG

STRUCTURAL FACING UNITSFU

STRUCTURAL FACING TILE UNITSFTU

SAFETY GLASSSFGL

SEQUENCESEQ

SECTIONSECT

STEEL DOOR INSTITUTESDI

STORM DRAINSD

STRUCTURAL CLAY TILESCT

SCREENSCRN

SCHEDULESCHED

SOLID CORESC

SECURITY BARSS.B.

SPLASH BLOCKSB

SUPPLY AIRSA

SOUTHS

RAINWATER CONDUCTORRWC

RIVETRVT

REVERSERVS

RUBBER TILE FLOORRTF

RAISED PATTERN RUBBER TILERPRT

REVOLUTIONS PER MINUTERPM

RETRACTABLE PARTITIONRP

RIGHT OF WAYROW

ROUGH OPENINGRO

ROUNDRND

ROOMRM

RAILINGRLG

RACKRK

ROOF HATCHRH

RIGHT HANDRH

RELATIVE HUMIDITYRH

ROOFINGRFG

REVISIONREV

RETURNRET

RESILIENTRESIL

REQUIREDREQD

REMOVE(ABLE)REM

REINFORCEREINF

REGLETREG

REGISTERREG

REFRIGERATIONREFR

REFLECTREFL

REFERENCEREF

RECTIFIERRECT

RECREATION ROOMREC ROOM

RECEPTACLERECPT

RIGID INSULATIONRDG INS

ROOF DRAINRD

RECEIVERRCVR

REINFORCED CONCRETE PIPERCP

REMOTE CONTAINMENT BASINRCB

REMOTE CONTROLRC

RUBBERRBR

RUBBLE STONERBL

RUBBER BASE, RESILIENT BASERB

RETURN AIR REGISTERRAR

RETURN AIR GRILLERA GR

RABBETEDRAB

RETURN AIRRA

RISERR

RANGER

RADIUSR

QUANTITYQTY

QUARTER ROUND1/4 RND

QUARTERQTR

QUARTQT.

QUARRY TILEQT

PASS WINDOWPW

PAVINGPVG

POLYVINYL CHLORIDEPVC

PAVEDPV

PAPER TOWEL RECEPTACLEPTR

PARTITIONPTN

PAPER TOWEL DISPENSERPTD

POST-TENSIONED CONCRETEPT CONC

POINTPT.

PNEUMATIC TUBEPT

POUNDS PER SQUARE INCHPSI

POUNDS PER SQUARE FOOTPSF

YARD DRAINYD

YARDYD

TRANSFORMERXFMR

WELDED WIRE REINFORCEMENTWWR

WELDED WIRE MESHWWM

WELDED WIRE FABRICWWF

WALL TO WALLW/W

WIDTHWTH

WEIGHTWT

WAINSCOTWSCT

WASTE STACKW.S.

WATERSTOPWS

WARDROBEWRB

WASTE RECEPTACLEWR

WORKING POINTWP

WEATHERPROOFWP

WATERPROOF(ING)WP

WITHOUTW/O

WIRE MESHWM

WORK SHOPWKSH

WROUGHT IRONWI

WATT-HOUR METERWHM

WHEEL BUMPERWHB

WATER HEATERWH

WALL HUNGWH

WIRED GLASSWGL

WIDE FLANGEWF

WINDOWWDW

WASTE DISPOSERWDSP

WOOD DOORWD

WOODWD

WOOD-CASED OPENINGWCO

WHEELCHAIRW/C

WATER CLOSETWC

WOOD BLOCKINGWBL

WET BULBWB

WITHW/

WESTW

VINYL WALL COVERINGVWC

VENT THRU ROOFVTR

VOLTAGE TRANSFORMERV.T.

VENT STACKVS

VERMICULITEVRM

VAPOR RETARDERVR

VOLUMEVOL

VENEERVNR

V-JOINT(ED)VJ

VINYL HOMOGENEOUSVH

VERTICAL GRAINVG

VINYL FABRICVF

VESTIBULEVEST

VERTICALVERT

VENTILATOR(TION)VENT

VAULT DOORVD

VITRIFIED CLAY TILEVCT

VINYL COMPOSITION TILEVCT

VINYL BASEVB

VARNISHVAR

VOLTV

UNIT VENTILATORUV

UTILITYUTIL

URINALUR

UNINTERRUPTABLE POWER SUPPLYUPS

UNFINISHEDUNFIN

UNEXCAVATEDUNEX

UNDERWRITERS LABORATORIESUL

UNIT HEATERUH

UNDERGROUNDUGND

UNIT COOLERUC

TYPICALTYP

TELEVISIONTV

THERMOSTATTSTAT

TRANSVERSETRANS

TRANSOMTRANS

TOILET PARTITIONTPTN

TOILET PAPER DISPENSERTPD

TOP OF WALLTOW

TOP OF STEELTOS

TOP OF SLABTOS

TOPOGRAPHYTOPO

TOLERANCETOL

TOP OFTO

TACKSTRIPTKS

TACKBOARDTK BD

THRESHOLDTHRES

THICK(NESS)THK
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STANDARD NORTH ARROWS

GENERAL NOTES:

HATCHED THUSLY.

EXISTING FACILITIES TO BE REMOVED ARE INDICATED BY USE OF THESE SYMBOLS AND 3.

DRAWINGS TO INDICATE SPECIFIC CONDITIONS IN LIEU OF SYMBOLS SHOWN ON THIS SHEET. 

ADDITIONAL LEGENDS AND/OR ANOTHER LEGEND SHEET MAY APPEAR IN THIS SET OF 2. 

CONDITIONS ON THIS SET OF DRAWINGS TO THE EXTENT APPLICABLE. 

THESE LEGENDS ARE COMPOSED OF STANDARD SYMBOLS AND ARE PERTINENT TO THE 1.

DUCTWORK

20 x 12 RG

20 x 12 SG

700 CFM

20 x 12 GR

20 x 12 SR

700 CFM

700 CFM

20 O/

700 CFM

700 CFM

MECHANICAL LEGEND

HPS

HEATING

LPC

FW

PC

FEED WATER

PUMPED CONDENSATE

LPS

MPS

MPC

HTWS

HPC

LOW PRESSURE CONDENSATE

MEDIUM PRESSURE CONDENSATE

HIGH PRESSURE CONDENSATE

LOW PRESSURE STEAM

MEDIUM PRESSURE STEAM

HIGH PRESSURE STEAM

HIGH TEMPERATURE WATER SUPPLY

DOOR GRILLE

12 x 12

700 CFM

DG

12 x 6

20 x 12

R

BBD

FOG

BOILER BLOW-DOWN

FUEL OIL GAGE LINE

FOS

FOF

FOR

GASG

FOV

FUEL OIL FILL

F & T TRAP

FUEL OIL RETURN

FUEL OIL SUPPLY

THERMODYNAMIC TRAP

FUEL OIL TANK VENT

HTWR

HWS

HWR

GHWS

GHWR

F FLOAT TRAP

THERMOSTATIC TRAP

BUCKET TRAP

A

VAC

F

FC

F

VACUUM

FIRE LINE

COMPRESSED AIR

FOR AFFF SYSTEMS

FOAM CONCENTRATE

HIGH TEMPERATURE WATER RETURN

HOT WATER HEATING RETURN

HOT WATER HEATING SUPPLY

UNDERSLAB FIRE LINE

MISCELLANEOUS PIPING

GLYCOL HOT WATER HEATING RETURN

GLYCOL HOT WATER HEATING SUPPLY

ROADS

NEW

WALKS

CULVERT

12

77.2

EXISTING

12

77.2

SD

W

FW

S

FW

WD

OR OR

FM

SD

W

S

FW

FM

FW

WD

PIV

MW-2

MT

MW-1

MT

.

DH-2 DH-2

PIV

BUILDINGS

CURB & GUTTER

CIVIL LEGEND

RAILROAD

CONTOURS

STORM DRAIN

DIRECTION OF DRAINAGE

SPOT GRADE ELEVATIONS

SUBDRAIN

FIRE WATER LINE

FORCE MAIN

SANITARY SEWER

WATER LINE

SUBDRAIN OUTLET LINE

WASTE DRAIN

OBSERVATION RISER

SUBDRAIN FLUSHING &

AREA INLET

FIRE HYDRANT

POST INDICATOR VALVE

MONITORING WELL

CONTROL POINT

DRILL HOLE

CURB INLET

  

PROPERTY LINE MONUMENT

FIRE PROTECTION WATER LINE

UTILITY LINE

DEPENDING ON TYPE OF

MANHOLE SELF EXPLANATORY\

OR SERVICE STOP & BOX

GATE VALVE & VALVE BOX

FIRE DAMPER:

MODSEC.

VD

OR

FD

AD

SD

AD

AD

AS INDICATED

WOOD

XX

NEW

X

EARTH

CONCRETE

XX

X

EXISTING

AS INDICATED

GRAVEL

BRICK

METAL

PLYWOOD

WOOD (FINISH)

WOOD (ROUGH)

AS INDICATED

CRUSHED ROCK

PLASTER

GLASS (ELEVATION)

BLANKET INSULATION

RIGID INSULATION

GYPSUM WALLBOARD

WOOD STUD PARTITION

CONCRETE MASONRY UNITS (PLAN)

CONCRETE MASONRY UNITS (SECTION)

GLASS (LARGE SCALE SECTION)

METAL STUD PARTITION

ARCHITECTURAL LEGEND

FENCES

WOVEN WIRE

BARBED WIRE

CHAIN LINK SECURITY

SUPPLY GRILLE (SG)

DIRECTION OF FLOW

SPLITTER DAMPER

ACCESS PANEL (AP)

ACCESS DOOR (AD)

FLEXIBLE DUCT

TURNING VANES

SMOKE DAMPER

FLOW DIRECTION

(TYPE AS SPECIFIED) INDICATE

SUPPLY OUTLET,  CEILING,  RECTANGULAR

FLOW DIRECTION

(TYPE AS SPECIFIED) INDICATE

SUPPLY OUTLET,  CEILING ROUND

CEILING (INDICATE TYPE)

EXHAUST OR RETURN AIR INLET

+ INTEGRAL VOL.  CONTROL)

SUPPLY REGISTER (SR) (A GRILLE

GRILLE (NOTE AT FLR.  OR CLG.)

RETURN (RG) OR EXHAUST (EG)

VENTILATOR-SUPPLY (SRV)

POWER OR GRAVITY ROOF

UNIT HEATER (VERTICAL)

(BY STATIC PRESSURE CLASS)

POINT OF CHANGE IN DUCT CONSTRUCTION

VENTILATOR-EXHAUST (ERV)

POWER OR GRAVITY ROOF

UNIT HEATER (HORIZONTAL)

PARALLEL BLADE DAMPERS

2ND FIGURE,  SIDE NOT SHOWN)

DUCT (1ST FIGURE,  SIDE SHOWN

ON BOTTOM IF APPLICABLE

FLAT ON TOP OR F.O.B.  FLAT

TRANSITIONS:  GIVE SIZES.  NOTE F.O.T.

IN DIRECTION OF AIR FLOW

INCLINED RISE (R) OR DROP (D) ARROW

DUCT SECTION (EXHAUST OR RETURN)

DUCT SECTION (SUPPLY)

FOR NET FREE AREA

ACOUSTICAL LINING DUCT DIMENSIONS

OPPOSED BLADE DAMPERS

SHOW            HORIZ.  POS.

SHOW            VERTICAL POS.

AUTOMATIC DAMPERS MOTOR OPERATED

VOLUME DAMPER MANUAL OPERATION

& RETURN (NO SPLITTER)

STANDARD BRANCH FOR SUPPLY

FLEXIBLE CONNECTION

T

GLOBE VALVE

NEEDLE VALVE

STRAINER

HOSE GATE VALVE

GATE VALVE

M

S

SOLENOID VALVE

RELIEF VALVE

PA

FLOAT VALVE

BALL VALVE

BUTTERFLY VALVE

ANCHOR

WAFER CHECK VALVE

W/TAMPER SWITCH

O, S, & Y GATE VALVE 

PRESSURE REDUCING VALVE

MOTOR OPERATED VALVE

AUTOMATIC BALANCING VALVE AS INDICATED

CALIBRATED BRONZE BALANCING VALVE OR

PLUG VALVE OR BALANCING COCK

TEMPERATURE REGULATING VALVE

CAP

ELBOW UP

TEE UP

TEE DOWN

ELBOW DOWN

UNION

BLIND FLANGE

FLANGE

EXPANSION JOINT,  BELLOWS

EXPANSION JOINT,  SLIDING

PIPE INCREASER OR DECREASER

VALVES & FITTINGS

DHW

DCW

VENT

ACID WASTE

SANITARY

ACID VENT

ACID

SAN

WF

WH

ACID

RDHW

WALL FAUCET

WALL HYDRANT

RECIRCULATING DOMESTIC HOT WATER

DOMESTIC HOT WATER

DOMESTIC COLD WATER

CLEAN OUT

FLOOR DRAIN

CO

D

CO

ST

ST

RL

RD

RS

CWS

CWR

CR

CHWS

CHWR

GCWS

THERMOSTATT

GCWR

C

WALL CLEAN OUT

STORM DRAIN BELOW FLOOR

CONDENSER WATER SUPPLY

CONDENSER WATER RETURN

REFRIGERANT STRAINER

CHILLED WATER RETURN

CHILLED WATER SUPPLY

REFRIGERANT SUCTION

REFRIGERANT DISCHARGE (HOT GAS)

REFRIGERANT LIQUID

CHILLED-HOT WATER RETURN

GLYCOL CHILLED WATER RETURN

GLYCOL CHILLED WATER SUPPLY

CHILLED-HOT WATER SUPPLY

THERMOSTATIC EXPANSION VALVE

STORM DRAIN ABOVE FLOOR

FOR ADDITIONAL LEGEND

SEE TEMPERATURE CONTROL DRAWINGS 

S

N

OA

E

H

P

PB

HUMIDITY SENSOR

PRESSURE SENSOR

EMCS SENSOR

MANUAL OVER-RIDE SWITCH

NIGHT THERMOSTAT

TEMPERATURE SENSOR

PLUMBING

REFRIGERATION

TEMPERATURE CONTROLS

COND CONDENSATE DRAIN LINE

OR SENSOR (AS INDICATED)

OUTDOOR AIR THERMOSTAT 

 V 

FCO
FLOOR CLEAN OUT

3

A-7A-5

A-6

A-7

A-8

A

C
D

 A 

 A-  

B

 A 

 A-  

101

 A  1 

101

ROOM NUMBER

DOOR NUMBERS

SECTION NUMBER

WHERE ELEV.  IS SHOWN *

SHEET NUMBER OF DWG.

OF ELEV.  ON PLAN

DIRECTION OF SIGHT

OF ELEV.  ON PLAN

DIRECTION OF SIGHT

ELEV.  IS SHOWN

NOTE:  LOCATION OF DWG. WHERE

COLUMN LINES NUMBER-LETTER (OPPOSITE DIR.)

WHERE SECTION IS SHOWN *

SHEET NUMBER OF DRAWING 

SHEET NUMBER OF DRAWING WHERE SECTION IS CUT *

WHERE SECTION IS SHOWN

IS CUT WILL BE LISTED ONLY ON DRAWING 

ANY ADDITIONAL DRAWINGS WHERE SECTION 

  CUT AND DETAILED ON SAME DRAWING.

* SHEET NUMBERS OMITTED IF SECTION IS

A

A 

MATCH LINE

WINDOW TYPES

CENTER LINE

X DIRECTION OF SIGHT OF PHOTOGRAPH

WALL AND PARTITION TYPES

SECTION IDENTIFICATION

ELEVATION IDENTIFICATION

ARCHITECTURAL SYMBOLS
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F

POLE,  NO.,  LENGTH,  AND CLASS AS INDICATED

OVERHEAD COMMUNICATIONS LINE

EXTERIOR ELECTRICAL LEGEND

EXIST NEW

INDICATE NO. OF LUMINAIRES AND APPROX. HORIZ. AIMING

POLE MOUNTED FLOODLIGHTING INSTALLATION.  ARROWS 

AND TYPE OF CONDUCTOR AND LINE VOLTAGE AS INDICATED.

OVERHEAD POWERLINE-SECONDARY OR SERVICE DROP NO., SIZE 

TYPE OF CONDUCTORS AND LINE VOLTAGE AS INDICATED

OVERHEAD POWERLINE-PRIMARY DISTRIBUTION. NO., SIZE, AND 

DISTRIBUTION

WATTS AS INDICATED,  ROMAN NUMERAL  INDICATES IES TYPE 

POLE MOUNTED ROADWAY OR AREA LIGHTING INSTALLATION,  

SECTION DETAIL 

SIZE AND VOLTAGE OF CABLE AS INDICATED OR PER CROSS 

POWER LINE, "C"  A COMMUNICATIONS TYPE LINE).  NO., 

IF NOT IDENTIFIED).  LETTER "P"  INDICATES ELECTRICAL 

SPECS). NUMERAL INDICATES QUANTITY OF DUCTS (4"  MIN.  

UNDERGROUND DUCT LINE,  CONCRETE ENCASED (SEE 

ANSI (C84.1) VOLTAGE CONFIGURATION AS INDICATED.

CONCRETE PAD MOUNTED TRANSFORMER INSTALLATION 

CABLE AS INDICATED

COMMUNICATIONS TYPE LINE.  NUMBER,  SIZE,  AND TYPE OF 

"S" SECONDARY POWER (LOW VOLTAGE),  "C" A 

POWER (#8 MIN.  IF SINGLE-CONDUCTOR CABLES ARE USED), 

DIRECT BURIED LINE. THE LETTER "P" DESIGNATES  PRIMARY 

OR DETAILED

AND SIZE OF CONDUCTORS AND RACEWAY AS DESCRIBED  ( * ) 

UNDERGROUND DISTRIBUTION-MISC.  CONFIGURATIONS.  NO. 

TYPE AS INDICATED

PULLBOX, HANDHOLE OR MANHOLE. NO., AND 

(POWER OR CONTROLS)

UNDERGROUND ELECTRICAL EQUIPMENT VAULT 

EQUIPMENT ASSEMBLY

ELECTRICAL EQUIPMENT IN PAD MOUNTED CABINET OR 

SINGLE NUMERAL IF PRESENT DESIGNATES KVA RATING

APPLICATIONS.  ANSI VOLTAGE CONFIGURATION AS INDICATED, 

INDIVIDUAL TRANSFORMER FOR OVERHEAD OR FENCED 

PHOTOELECTRIC CONTROL RELAY

AERIAL AUTOMATIC RECLOSER.

AERIAL AUTO SECTIONALIZER

(COUNTERPOISE) (BARE COPPER)  SIZE AS INDICATED

GROUNDING SYSTEM.  ELECTRODE AND CONDUCTOR  

LIMITS OF CONDUIT CASING OR SLEEVE

CAPPED CONDUIT

DRAWOUT FUSE ASSEMBLY

SIZE AS INDICATED

FUSE-POWER AND CONTROL APPLICATIONS RESPECTIVELY, 

BUS NUMBER FOR ANALYSIS AND REFERENCE ONLY

AND SIZE AS INDICATED

FUSED CUTOUT OR FUSED SWITCH ASSEMBLY. VOLTAGE RATING 

ADJUSTABLE TRIP SETTINGS.

MOLDED CASE CIRCUIT BREAKER OF A GIVEN FRAME SIZE WITH 

UNLESS DESIGNATED '1P' OR '2P'.

MOLDED CASE CIRCUIT BREAKER, FIXED TRIP. THREE POLE 

TYPE). SIZE AS INDICATED.

INSULATED CASE, "MC" INDICATES MOLDED CASE CB 

INDICATES LOW VOLTAGE POWER CB, "IC" INDICATES 

DRAWOUT TYPE CIRCUIT BREAKER ASSEMBLY ("LVP" 

INDICATED

SURGE ARRESTOR - VOLTAGE RATING AND CLASS AS 

DENOTES KVAR RATING

POWER FACTOR CORRECTION CAPACITOR - NUMBER 

CONDUCTOR IF NOT SHOWN)  

ELECTRODE, TO NEAREST STRUCTURAL STEEL (#6 MIN. 

GROUND CONNECTION - TO STANDARD ROD TYPE 

RELAY/CONTACTOR, ETC.)

2 OR MORE DEVICES (KEY INTERLOCK BETWEEN BREAKERS, 

CONTROL INTERFACE OR OPERATING RELATIONSHIP BETWEEN 

INDICATED

(HIGH OR MEDIUM VOLTAGE). (CU BUS IF NOT IDENTIFIED).  AMPACITY AS 

FEEDER TYPE BUS DUCT (FB) OR METAL-ENCLOSED BUS ASSEMBLIES 

RESPECTIVELY

AND BUSHING COMBINATION)- LOADBREAK AND NON-LOADBREAK STYLES 

SEPARABLE CONNECTOR IN PRIMARY DISTRIBUTION LINE (ELBOW TERMINATOR 

KILOWATT-HOUR METER (WH IS WATT-HOUR METER)

NUMERAL IN  PARENTHESIS INDICATES QUANTITY OF CT'S

RATIO IDENTIFIES NOMINAL CURRENT  OF METERING/ACCESSORY CIRCUIT. 

CURRENT TRANSFORMER (CT).  SECOND NUMERAL OF  TRANSFORMATION 

QUANTITY AND VOLTAGE RATING AS  INDICATED

VOLTAGE (POTENTIAL)  TRANSFORMER (VT/PT),  DRAWOUT AND NON-DRAWOUT. 

COOLING CLASS AND TYPE AS INDICATED.

POWER & DISTRIBUTION TRANSFORMER, RATED kVA, VOLTAGE, CONNECTIONS, 

TRANSFORMER SYMBOL.

TRANSFORMER DELTA CONNECTION DESIGNATION WHEN USED BY A 

AN UNGROUNDED  OR FLOATING WYE CONNECTION.

GROUNDED RESPECTIVELY.  IF THE GROUND SYMBOL IS MISSING, THEN IT IS 

BY A TRANSFORMER SYMBOL, DIRECT GROUNDED AND RESISTOR 

TRANSFORMER GROUNDED-WYE CONNECTION DESIGNATION WHEN USED 

AMMETER AND VOLTMETER WITH PHASE SELECTOR SWITCH

AT DESIGNATED TIME DELAY INTERLOCKING CONTROL AS INDICATED

GROUND FAULT INTERRUPTING EQUIPMENT (SEE SPECS)  WITH TRIP SETTING 

NUMERAL IDENTIFIES TYPE OR FUNCTION PER ANSI/IEEE C37.2

SENSOR, DEVICE OR APPARATUS (ELECTRICAL OR ELECTROMECHANICAL); 

EXISTING AND NEW,  RESPECTIVELY

LETTER IDENTIFIES CORRESPONDING SWITCH

INCANDESCENT OR H.I.D.  LUMINAIRE LESS THEN  2' X 2' IN SIZE - 

WALL FIXTURE - MOUNTING HEIGHT INDICATED  (TO FIXTURE C )

CONTINUOUS ROW CONFIGURATIONS)

(THE OUTLET SYMBOL WILL NORMALLY BE  OMITTED IN 

FLUORESCENT OR HID LUMINAIRE 2' x 2' OR LARGER IN SIZE 

CEILING EXIT LIGHT.  ARROWS IDENTIFY DIRECTION OF EGRESS

ARROWS IDENTIFY DIRECTION OF EGRESS

WALL EXIT LIGHT - MOUNTING HEIGHT INDICATED  (TO C ),  

RATINGS AS INDICATED

LIGHTING CONTACTOR - NO. OF POLES, CURRENT AND VOLTAGE 

PHYSICAL SIZE AS INDICATED

INVERTER SET (OR FORWARD TRANSFER UPS), RATINGS AND 

EMERGENCY POWER SYSTEM FOR EGRESS LIGHTING -  BATTERY 

HEADS AS INDICATED

BATTERY OPERATED EMERGENCY LIGHT SET, NO. OF LUMINAIRE 

SHOWN SHADED OR  UNSHADED WITH THE 'E' ANNOTATION

EMERGENCY POWER. A 1-LAMP OR 2-LAMP FIXTURE WILL BE 

LAMPS OF A 3 OR 4 LAMP FIXTURE ARE SUPPLIED FROM 

SHADED PORTION OF THE FLUORESCENT SYMBOL INDICATES 2 

FIXTURE, RESP. SUPPLIED FROM AN EMERGENCY CIRCUIT. THE 

FEEDER, DEVICE OR FIXTURE, AND FLUORESCENT TYPE 

AND WALL MOUNT TYPES INDICATED.

JUNCTION BOX, 4" SQUARE UNLESS NOTED OTHERWISE. CEILING 

DIMMING CONTROL FOR LIGHTING

(MOTOR RATED SWITCH)

MANUAL STARTER WITH THERMAL OVERLOADS 

DOUBLE POLE SINGLE THROW SWITCH

SINGLE POLE SWITCH

THREE WAY SWITCH

FOUR WAY SWITCH

SINGLE POLE SWITCH WITH PILOT LIGHT

TIMER OPERATED SWITCH

KEY OPERATED SWITCH

MOMENTARY CONTACT SWITCH

SERIES.  DEFAULT SIZE IS 15A.  SEE NOTE 8.

IG= ISOLATED GROUND TYPE OUTLETS, NEMA 5-XX  

SPLIT WIRED, CO= CLOCKOUTLET, FO= FAN OUTLET, 

CONVENTIONAL DUPLEX & SIMPLEX "SW" INDICATES 

2P,3W GROUNDING TYPE RECEPTACLE - 125V, 

FIXTURES

SWITCHED 

IDENTIFY 

WHERE USED, 

A, B, C, ETC. 

4'-0"  UP LETTERS 

OTHERWISE

WALL MOUNTED AT 4 FT. AFF, CONSECUTIVE PHASE 

FLOOR PLANS) IN  SURFACE MOUNTED RACEWAY.  

RECEPTACLES SPACED AT INTERVAL INDICATED (SEE  

RECEPTACLE STRIP ASSEMBLY - DUPLEX NEMA 5-15 

OTHERWISE.

A.F.F. AS MEASURED TO THE BOTTOM OF THE OUTLET BOX, UNLESS INDICATED 

ALL RECEPTACLE AND COMMUNICATION OUTLETS SHALL BE MOUNTED 15 - INCHES 8. 

CONSTRUCTION IS REQUIRED.  SEE ABBREVIATIONS SHEET FOR DEFINITIONS.

LETTERS SUCH AS "WP", "EP" ADJACENT TO ANY SYMBOL INDICATE SPECIAL 7. 

OTHERWISE.

SIZES OF WIRE AND CABLE ARE BASED ON COPPER  CONDUCTORS UNLESS INDICATED 6. 

INDICATES FIXTURE TYPE FOR EACH FIXTURE PER FIXTURE SCHEDULE.

(B)     CAPITAL LETTER OR FIXTURE DESIGNATION INSIDE OR ADJACENT TO SYMBOL 

FIXTURE WHEN ADJACENT TO THE FIXTURE SYMBOL.

WHEN ADJACENT TO THE ROOM NAME OR NUMBER DESIGNATION OR FOR SINGLE 

(A)      INDICATES FIXTURE TYPE, PER FIXTURE SCHEDULE, FOR ENTIRE ROOM OR AREA  

METHODS:

ELECTRIC LIGHT FIXTURES ARE IDENTIFIED BY EITHER OR  BOTH  OF THE FOLLOWING 5.

WITH A THICK LINE OR CLOSED (FILLED-IN) SYMBOL.

EXISTING ITEMS ARE DESIGNATED BY A THIN LINE OR AN OPEN SYMBOL; NEW ITEMS 4.

NOT USED.3.

SPECIFIC CONDITIONS IN LIEU OF SYMBOLS SHOWN ON THIS SHEET.

ESTABLISH SYMBOLS FOR ITEMS NOT COVERED BY THIS SHEET OR TO INDICATE 

SUPPLEMENTAL ELECTRICAL LEGENDS MAY APPEAR IN THIS  SET OF DRAWINGS TO 2.

SHOWN FIRST.

WHERE MORE THAN ONE SYMBOL FORMAT IS SHOWN, THE  PREFERRED FORM IS 1.

K

234B1

ELECTRIC WATER COOLER (DRINKING WATER DISPENSER) SIZE AS NOTED

MOUNTED) TYPE,  SEE SPECS

TYPE (ABOVE FLOOR SERVICE  FITTING), 'R' DENOTES RECESSED (FLUSH 

INDIVIDUAL FLOOR OUTLET ASSEMBLY.'SM' DENOTES SURFACE MOUNTED 

ABOVE SUSPENDED CEILING. SEE NOTE 8.

RELOCATIBLE SERVICE POST ASSEMBLY - LENGTH AS REQUIRED TO EXTEND 

HL=HOTLINE TELEPHONE, P= PUBLIC TELEPHONE, SEE NOTE 8.

A SQUARE AROUND THE DEVICE INDICATE IT IS FLOOR  MOUNTED.  

JACKS).  SEE SPECS.  SYMBOL WITHOUT LEG(S)  REQUIRES DUPLEX JACKS.  

TELEPHONE OUTLET,  SINGLE AND DUPLEX JACK CONFIGURATIONS (8 PIN 

AS INDICATED (W X D)

CABLE TRAY FOR COMMUNICATIONS AND DATA PROCESSING, DIMENSIONS 

CABINET,  SIZE AS INDICATED

TELEPHONE TERMINAL BOARD (PLYWOOD BACKBOARD); TELEPHONE TERMINAL 

INSERTS).

IDENTIFY NOMINAL WIDTH; UFD IDENTIFIES A SECTION OF FEEDER DUCT (NO 

(NEMA 5-15), 'C' DENOTES COMMUNICATIONS DUCT W/BUSHED FITTING; FIGURES 

INSTALLATION; 'P' INDICATES A POWER DUCT WITH DUPLEX RECEPTACLES 

OPEN CIRCLE DENOTES BLANK INSERT LOCATION, SOLID DENOTES A DEVICE 

MULTIOUTLET CONFIGURATION IN UNDERFLOOR DUCT SYSTEM (SEE SPECS.). 

'PW" - PART WINDING TYPE.

INDICATED), 'RV' - REDUCED VOLTAGE TYPE, 'AT' - AUTO TRANSFORMER TYPE, 

TYPE, '2S' - TWO SPEED TYPE, 'FV'- FULL VOLTAGE TYPE  (DEFAULT IF NOT 

DESIGNATES NEMA SIZE; LOWER LETTER, IF USED, INDICATES: 'R' - REVERSING 

MOTOR CONTROLLER - MAGNETIC OR AS INDICATED, UPPER NUMERAL 

MOTOR - USE AND SIZE AS INDICATED

COMBINATION STARTER W/EXTERNALLY OPERATED DISCONNECT

DISCONNECT SWITCH, SIZE AND TYPE AS INDICATED  (OR 3P, 240V, 30A MIN)

POWER OFF.

PUSHBUTTON CONTROL STATION - 1,  2,  OR 3 BUTTONS "EPO" = EMERGENCY 

DESIGNATIONS WILL BE 'ON-OFF'  AND 'MAN-OFF-AUTO'  (OR 'H.O.A.)

AS INDICATED. IF NOT SPECIFIED  ELSEWHERE, LEGEND PLATE 

SELECTOR SWITCH (SEPARATE FROM STARTER)- 2 POSITION OR 3 POSITION 

THERMOSTAT - SEE MECH.  SPECS,  5'-0"  UP

AND LOADS

SECTIONS INDICATED. SEE DIAGRAM AND/OR SCHEDULE FOR SIZES, RATINGS, 

MOTOR CONTROL CENTER, FREE STANDING W/NO. OF 20" WIDE (MIN) VERTICAL 

INDICATES EXISTING

MOUNTED TYPES, SEE CORRESPONDING PANEL SCHEDULE. OPEN SYMBOL 

LIGHTING AND APPLIANCE TYPE PANELBOARD - FLUSH MOUNTED AND SURFACE 

DISTRIBUTION TYPE PANEL

ELECTRICAL RATINGS

SEE FLOOR PLANS AND DIAGRAMS FOR DIMENSIONS, CLEARANCES, AND 

MAIN SWITCH BOARD OR MAIN SWITCH GEAR (ABBREVIATED OR SPELLED OUT), 

DEVICE.

ATTACHED (FIGURES INDICATE RATING OF RECEPT AND OVERCURRENT 

SWITCH (SEE SPECS), RECEPT. SYMBOL IDENTIFIES A BOX WITH RECEPTACLE 

WITH BLANK COVER ONLY, SOLID CIRCLE A PLUG IN BOX WITH BREAKER OR 

CURRENT RATING AS INDICATED. OPEN CIRCLE  REPRESENTS A POSITION  

BUS DUCT ASSEMBLY WITH PLUG-IN POWER BOX CAPABILITY AT 2' INTERVALS, 

GROUND,  AND ISOLATED EQUIPMENT GROUND RESPECTIVELY (AS  APPLICABLE). 

DOT HASH MARKS REPRESENT PHASE CONDUCTOR, NEUTRAL,  EQUIPMENT 

BRANCH CIRCUIT AND FEEDER WIRING. LONG, SHORT,  SINGLE DOT AND DOUBLE 

CIRCUIT IS TWO-WIRE (MIN #12 IN 1/2"C).

INTERVENING SEGMENTS. A CIRCUIT WITHOUT ANY DESIGNATION INDICATES THE 

DEVICES, REQUIRED QUANITY IS UNDERSTOOD TO APPLY TO ALL UNMARKED 

ARE OMITTED BETWEEN HOME-RUNS, TRANSITION SEGMENTS, AND END-OF-LINE 

ARROWS AND LETTER/NUMERALS IDENTIFY HOME-RUN  CIRCUITS. IF HASH MARKS 

CONDUIT ONLY - NO CONDUCTORS,  PULL WIRE IF OVER 50'

LIGHT LINE - EXISTING,  OR BY OTHER TRADES

CONDUIT UNLESS INDICATED OTHERWISE

COMM OR POWER FEEDER INSTALLED UNDER FLOOR SLAB IN COATED R.S. 

HEAVY LINE - NEW ELECTRICAL WORK

SHEET FROM POWER OR COMM DWG., ACROSS MATCH LINES, ETC.)

FUTURE WORK OR ELECTRICAL ITEM REPEATED FOR CLARITY (TO LIGHTING 

EXISTING EQUIPMENT;  EXISTING EQUIPMENT AS RELOCATED (NEW LOCATION)

GENERATOR OR GENERATOR CONNECTION.

XRX

LP-2,4,6

3
0
/2

5

3
0

A

MSGMSB

LP2

MCC-2

B

NOTE 5

G

CO

UF

MC

K

T

P

4

3

2

TO

20A

X"

INTERIOR ELECTRICAL LEGEND

FIRE ALARM CONTROL PANEL, (SEE SPECS)

GRAPHIC REPRESENTATION, SEE SPECS

FIRE ALARM ANNUNCIATION PROVISIONS,  W/OR W/O 

MANUAL FIRE ALARM STATION - 4'-0"  A.F.F.

DIOXIDE

ABORT STATION. "F"= FIRE; "H"=HALON; "CO"=CARBON 

MINIHORN, 6'-8"  A.F.F.

FIRE ALARM WARNING DEVICE - BELL, CHIME, HORN AND 

A.F.F.)  RESPECTIVELY

LIGHT, CEILING MOUNTED AND WALL MOUNTED (6'-8" 

FIRE ALARM WARNING DEVICE, VISIBLE ONLY - FLASHING 

- 6'-8" A.F.F.

FLASHING LIGHT WITH A MINIHORN, HORN, BELL, OR CHIME 

F.A.  WARNING DEVICE, COMBINED AUDIBLE AND  VISIBLE - 

ELEMENT REQUIRED 

RATE ("RATE ANTICIPATION") TYPE WITH TUBULAR SENSING 

RISE TYPE, SEE SPECS; 'CR' INDICATES  COMPENSATED 

FIXED TEMPERATURE OR COMBINATION F.T. AND RATE  OF 

HEAT DETECTOR - UNDIFFERENTIATED SYMBOL INDICATES 

LOCATION IS NOT OTHERWISE INDICATED.

WOULD BE INSTALLED IN THE SUPPLY DUCT IF THE  

IN SUPPLY AND RETURN DUCTS, A SINGLE DETECTOR 

DUCT DETECTORS ARE SHOWN IN PAIRS, LOCATIONS ARE 

STIPULATES A DUCT TYPE SMOKE DETECTOR. WHERE  

STIPULATES IONIZATION OR PHOTOELECTRIC TYPE. 'D' 

SMOKE DETECTOR. THE LETTER 'I' OR 'P', IF PRESENT, 

INDICATOR AND FLOW SWITCH, SEE MECH.  SPECS

TAMPER SWITCH, ALARM CHECK VALVES, WATER FLOW 

FIRE ALARM CONTACTS AT SOLENOID (OS & Y) VALVE, 

24-INCH LIGHTNING AIR TERMINAL.

60-INCH LIGHTNING AIR TERMINAL.

LIGHTNING PROTECTION MAIN CONDUCTOR

NOTES:

ELECTRICAL POWER DIAGRAM LEGEND

#2

40'-4
40'-4

6M

12 MT

6M

1
1

II

WP2#6
OHSOHS

4-#6 ACSR

3#1
OHPOHP

13.8KV

3#1

OHC OHC

1-#6 CWC

AFL

1#6

SL

USE

4#8, TYPE

DBP DBP

DBS

DBCDBC

DBS

4P

4P/2C

2C 2C

+3 SPARE

1-#3 600V
3-#3,15 KV

4P

UG

*

UG

PB#4 HH#2 MH#4

A

EV EV

EPEP

10

75

PE PE

R

SSSS

R

#4

2" C

G

LVP

400A

3P

20 A

1600AF

1200AT

9KV

50A 

5   

SS

1000

1600A

FBFB

KWH

1200:5

(3)

(3)

480

120

AS A VS V

400 AT

0.3 s#2
GFI

52

50N

51N
27B3

A

+7'

EPS

E
E

OR

E

J J

D

S
S
S
S

S

S

S

S

S

3/4HP

SM

SM

R

CT

12" X 4"

TTB-2
36X24X6

TTC#4

7"

3"P

C

UF

UF

UFD
UFD

EF-3 2HP
M

#3

2S

SS2PHOAS

T

PB
400A

FCP FCP

FAA FAA

FSTFST

CO

FFFF

M

C

M

F F F F C

CR

I D P

WFITSSVOSY

STATIC GROUND ROD

CLASS 7 SOIL) "MT"  INDICATES TWIN EYE ANCHOR ROD

(ANCHOR STRENGTH IS BASED ON HOLDING POWER IN 

DOWN GUY AND ANCHOR. STRENGTH IN LBS. INDICATED 

RESPECTIVELY.  NO.,  SIZE AND TYPE OF WIRE AS INDICATED.

SERIES STREET LIGHT AND AIRFIELD LIGHTING CIRCUIT  

FOR FM RADIO TYPE), SEE SPECS

FIRE ALARM SIGNAL TRANSMITTING (WITH ANTENNA 

H F

F
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THE SUBSCRIPT BY THE SQUARE WOULD BE USED TO INDICATE VARIOUS TYPES OF COMPONENTS IN THE SYSTEM.

TV=CABLE TV SYSTEM.   

S=SOUND SYSTEM,  

SR=STAFF REGISTER, 

P=PAGING SYSTEM,   

N=NURSE CALL SYSTEM,  

I=INTERCOM SYSTEM, 

BUILDING BLOCK FOR MISC DIFFERENT SYSTEMS.  THESE WOULD REQUIRE A SUPPLEMENTAL LEGEND;  

FUNCTION OF THE INDIVIDUAL INSTRUMENT

INITIATING VARIABLE

FIRST LETTER INDICATES MEASURED OR

FOOT SWITCH, NORMALLY OPEN.

FOOT SWITCH, NORMALLY CLOSED.

TWO POSITION SWITCH

THREE POSITION SWITCH

LIMIT SWITCH,  NORMALLY CLOSED

LIMIT SWITCH, NORMALLY OPEN

LIQUID LEVEL SWITCH, NORMALLY CLOSED, OPEN ON INCREASE.

PRESSURE AND VACUUM SWITCH, NORMALLY OPEN, CLOSE ON RISE.

TEMPERATURE SWITCH, NORMALLY OPEN, CLOSE ON RISING TEMPERATURE.

LIMIT SWITCH, NORMALLY OPEN,  HELD CLOSED

LIMIT SWITCH, NORMALLY CLOSED, HELD OPEN

TIME DELAY SWITCH,  NORMALLY CLOSED, TIME DELAY OPEN.

TIME DELAY SWITCH,  NORMALLY CLOSED, TIME DELAY CLOSED.

TIME DELAY SWITCH,  NORMALLY OPEN, TIME DELAY OPEN.

TIME DELAY SWITCH,  NORMALLY OPEN, TIMED DELAY CLOSED.

FLOW SWITCH, NORMALLY CLOSED,  OPEN ON INCREASE.

FLOW SWITCH, NORMALLY OPEN, CLOSE ON INCREASE.

LIQUID LEVEL SWITCH, NORMALLY OPEN, CLOSE ON INCREASE.

PRESSURE AND VACUUM SWITCH, NORMALLY CLOSED, OPEN ON RISE.

TEMPERATURE SWITCH, NORMALLY CLOSED, OPEN ON RISING TEMPERATURE.

MISC ELECTRICAL SYSTEMS

P
2

ELECTRICAL CONTROL DIAGRAM

NORMALLY OPEN CONTACTS

NORMALLY CLOSED CONTACTS

PUSH BUTTON OPEN

PUSH BUTTON CLOSED

INDICATES THE RELAY DESIGNATION.

ELECTRICAL DIAGRAM RELAY.  LETTER OR NUMBER IN THE CIRCLE
59

LOOP OR TAG NUMBER

INTERLOCK

COMPUTER SOFTWARE FUNCTION

DIGITAL/ANALOG INPUT/OUTPUT 

M=MOTOR, MC=MOTOR CONTROLLER

MCC MOUNTED INDICATOR LIGHT

PANEL MOUNTED INDICATOR LIGHT

 M 

100

I-1

DO

100

LR

100

LR

INSTRUMENT BALLOON

FIELD MOUNTED INSTRUMENT

PANEL MOUNTED INSTRUMENT

MCC MOUNTED INSTRUMENT

FIELD MOUNTED INDICATOR LIGHT

HS

100

LR

100

HS

100

100

HS

PILOT OR INDICATOR LIGHT

LAMP COLOR

INSTRUMENT BALLOONS

100 {
LR

100

HOA

LR-100 {

HS
HS-100

LOOP OR TAG NUMBER

IDENTIFIER ABBREVIATION

PUSH BUTTONPB

PROCESS CONNECTION

SELECTOR SWITCH

HAND/OFF/AUTOMATIC

TOGGLE

HAND/AUTOMATIC

ON/OFF

COMMUNICATION LINK 

ELECTRICAL SIGNALS

HA

T

HOA

O/O

SS

FOR INSTRUMENT BALLOONS

IDENTIFIER ABBREVIATION 

OUTPUT FUNCTION

SUCCEEDING LETTERS

USERS CHOICE(t)

CONTROL(LER)

INSTRUMENT SOCIETY OF AMERICA TABLE

CONTROL STATION

USERS CHOICE(t)

TRANSMIT(TER)

UNCLASSIFIED(t)

MULTIFUNCTION(t)

VALVE, DAMPER,LOUVER

CONTROL ELEMENT

UNCLASSIFIED FINAL

DRIVE ACTUATE OR

RELAY OR COMPUTE(t)

(t)  WHEN USED EXPLANATION IS SHOWN ADJACENT TO INSTRUMENT SYMBOL. SEE ABBREVIATIONS AND LETTER SYMBOLS.

RATIOF FLOW RATE

INSTRUMENTATION LINES

PRESSURE (OR VACUUM)

MULTIVARIABLE(t)U

V

W

X

Z

Y

VISCOSITY

WEIGHT OR FORCE

UNCLASSIFIED(t)

USERS CHOICE(t)

POSITION

G

H

L

K

M

N

O

P

S

Q

R

T

J

I

QUANTITY OR EVEN(t)

USERS CHOICE(t)

SPEED OR FREQUENCY

TEMPERATURE

USERS CHOICE(t)

RADIOACTIVITY

HAND (MANUAL)

TIME OR SCHEDULE

(ALSO, MOTOR)

MOISTURE OR HUMIDITY

CURRENT (ELECTRICAL)

POWER

LEVEL

GAUGE

MULTIFUNCTION(t)

UNCLASSIFIED(t)

WELL

POINT (TEST CONNECTION)

USERS CHOICE(t)

INTEGRATE (TOTALIZER)

RECORD OR PRINT

LIGHT(S) (PILOT)

INTEGRATE

SAFETY

ORIFICE

SCAN

GLASS

INDICATE

SWITCH

FIRST LETTER(S)

INSTRUMENTATION

LETTER

C

E

B

D

A ANALYSIS(t)

BURNER FLAME

CONDUCTIVITY

VOLTAGE (EMF)

OR SPACIFIC GRAVITY

DENSITY

INITIATING VARIABLE

PROCESS OR

PASSIVE FUNCTION

READOUT OR

USERS CHOICE(t)

PRIMARY ELEMENT

MODIFIER

DIFFERENTIAL

ALARM

MULTIFUNCTION(t)

WHITE

UNCLASSIFIED(t)

RED

USERS CHOICE(t)

HIGH

GREEN

LOW

INTERMEDIATE

MIDDLE OR

MODIFIER

AMBER

USERS CHOICE(t)
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X
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X

X
X

XX XX XX XX XX XX XX XX XX XX

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

J
P

J
P

J
P

JP
JP

J
P

JP JP

JP JP

JP JP

J
P

IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.

HEADQUARTERS SME. PANTOGRAPHS SHALL BE SHELTERED 

DRAWINGS, SIZE AS DESIGNATED BY THE SERVICE 

5.  PROVIDE PANTOGRAPH PARKING AREA AS INDICATED ON 

DESIGN FOR ADDITIONAL INFORMATION.

THE REQUIREMENTS OF UFC 3-460-01. SEE AST STANDARD 

4.  CONTAINMENT AREA DIKE CONFIGURATION SHALL MEET 

AND IN PROFILE.  SEE SHEET MS201 FOR TYPICAL PROFILE.

3.  ALL UNDERGROUND PIPING SHALL BE SHOWN BOTH IN PLAN 

REGULATIONS.

SYSTEM AS REQUIRED BY FEDERAL, STATE AND LOCAL 

2.  PROVIDE APPROPRIATE ENVIRONMENTAL MONITORING 

SHEET CS601 FOR RECOMMENDATIONS.

WITH CONCRETE JOINT SPACING. REFER TO TABLES ON 

THE SERVICE HEADQUARTERS SME AND IN CONJUNCTION 

SPACING OF HYDRANT OUTLET PITS WILL BE DESIGNATED BY 

1.  LOCATION OF AIRCRAFT POSITIONS AND THE RELATIVE 

NOTES TO DESIGNER:

BELOW GROUND, AS REQUIRED.

10.  PRODUCT RECOVERY TANK MAY BE ABOVE GROUND OR 

BUILDING.

FROM A PUMPHOUSE AND 50 FEET FROM AN INHABITED 

FLUSHING STATION SHALL BE LOCATED A MINIMUM 25 FEET 

9.  HYDRANT HOSE TRUCK CHECKOUT STATION/ PANTOGRAPH 

FOR AST DESIGN REQUIREMENTS.

8.  SEE AST STANDARD DESIGN AW 78-24-27 AND UFC 3-460-01 

REQUIREMENTS OF UFC 3-460-01.

RAMPS, TANKS AND PUMP HOUSE MUST MEET THE 

7.  VERIFY  WATER FOR FIRE PROTECTION AROUND THE 

SYSTEM, WITH NO LESS THAN 1000 GALLONS PROVIDED. 

SECONDS DURATION AT THE DESIGN FLOW RATE FOR THE 

COMPLETE FUEL SPILL OF ONE HYDRANT HOSE TRUCK OR 60 

UFC 3-460-01.  CONTAINMENT SHALL BE SIZED TO CONTAIN A 

AND LOCAL REGULATIONS AND MEET THE REQUIREMENTS OF 

SHALL BE BE IN ACCORDANCE WITH LATEST FEDERAL, STATE 

CHECK-OUT STATION/PANTOGRAPH FLUSHING STATION 

6.  CONTAINMENT AREA AT HYDRANT HOSE TRUCK 

JP

XX

JET FUEL LINE

W/ 3-STRAND BARBED WIRE

7 FOOT CHAIN LINK FENCE 

SUPPLEMENTAL LEGEND

#2

TANK

STORAGE

OPERATIONAL

#1

TANK

STORAGE

OPERATIONAL

HOUSE

PUMP

FIRE ACCESS ROAD

CONCRETE CONTAINMENT DIKE

SERVICE ROAD

7-FT CHAIN-LINK SECURITY FENCE

EDGE OF APRON

EDGE OF SHOULDER

LINE

WITHDRAWAL

FILL LINE

TANK

DRAW-OFF

WATER

DRIVE

ACCESS

PARKING AREA

PANTOGRAPH

AND RECEIVER

PIG LAUNCHER

OR PANTOGRAPH FLUSH STATION

HYDRANT HOSE TRUCK CHECKOUT

GOV PARKING

PADS

EQUIPMENT
TRUCK FILLSTAND

DRAIN PIT

LOW POINT

VALVE PIT

ISOLATION

VALVE VAULT

ISOLATION

PIPE LINE

JET FUEL TRANSFER

PIT (TYP.)

HYDRANT OUTLET

VENT PIT

HIGH POINT

DRAIN PIT

LOW POINT

VALVE PIT

ISOLATION

PIT (TYP.)

HYDRANT OUTLET

SEE NOTE 1.

SEE NOTE 1.

NOTE 10.

TANK - SEE 

RECOVERY 

PRODUCT 

XX XX XX XX XX XX

X
X

X
X

XX XX XX XX XX XX

X
X

X
X

X
X

J
P

JP

TRUCK OFFLOAD

BASIN

CONTAINMENT 

JP

JP

A1
TYPICAL TYPE III SYSTEM SITE PLAN
SCALE: 1" = 50'

NORTH

PLAN

50' 100'0

STORAGE

FROM BULK 

MINIMIZE UTILITY RUNS AND CROSSINGS.

FACILITIES FOR MOST EFFICIENT OPERATIONS AND TO 

11.  SYSTEM LAYOUT IS ONLY AN EXAMPLE.  LAYOUT 
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PAVEMENT

CONCRETE

REINFORCED
RAMP RAMP

1
6
'

1
0
.5
'

8' 29'

8'

8'

100.00 TC

100.00 TC

100.00 TC

100.00 TC

100.00 TC

100.00 TC

100.00 TC 100.00 TC

100.00 TC 100.00 TC

100.00 G

99.50 G

100.00 G

99.50 G

99.60 G

99.50 G

99.50 G 100.00 G

100.00 G99.50 G

99.50 G

100.00 TC

99.50 G

100.00 TC100.00 G

100.00 TC

100.00 G

100.00 TC

100.00 TC

99.50 G

100.00 TC

99.55 G

100.00 TC

99.50 G

100.00 TC

99.60 G

100.00 TC

100.00 G

100.00 TC

100.00 G

99.60 G

100.00 TC

29'

1
6
'

8'
8'

PAVEMENT

CONCRETE

REINFORCED

RAMP RAMP

SEE DESIGNER NOTES ON CS502.

18'

28'

1
0
.5
'

100.00 G

100.00 TC

100.00 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

99.60 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC 99.50 G

100.00 TC

99.60 G

100.00 TC

99.50

100.00 G

100.00 TC

100.00 G

100.00 TC

99.60 G

100.00 TC

99.50

RAMP RAMP

PAVEMENT

CONCRETE

REINFORCED

8'

1
0
.5
'

31.5'

8'8'

29' 20'

99.60 G

100.00 TC

99.55 G

100.00 TC

100.00 G

100.00 TC

100.00 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

99.50

99.60 G

100.00 TC

100.00 G

100.00 TC

99.50 G

100.00 TC

100.00 G

100.00 TC

52.5'

8' 8'

18'

RIM ELEV = 99.30

TRENCH DRAIN

PAVEMENT

CONCRETE

REINFORCED
RAMP RAMP1

6
'

B6
HHT CHECKOUT AND PANTOGRAPH FILLSTAND (ONE WAY TRAFFIC)
SCALE: 1' = 5'

E6
PANTOGRAPH FILLSTAND
SCALE: 1" = 5'

1
6
'

100.00 TC

99.50 G

1
0
.5
'

1
0
.5
'

E1
HHT CHECKOUT STAND
SCALE: 1" = 5'

A1
HHT CHECKOUT WITH HOSE FILLSTAND (TWO-WAY TRAFFIC)
SCALE: 1" = 5'

0 5' 10'

0 5' 10'

0 5' 10'

0 5' 10'

CONCRETE CURB

REINFORCED

RIM ELEV = 99.25

TRENCH DRAIN

CS509

A1

A1

CS509

A1

CS509

OPP.

A1

CS509

OPP.

A
8

C
S
5
0
9

A
8

C
S
5
0
9

A
8

C
S
5
0
9

A
8

C
S
5
0
9

E
6

C
S
5
0
9

E
6

C
S
5
0
9

E
6

C
S
5
0
9

E
6

C
S
5
0
9

CONCRETE CURB

REINFORCED

CONCRETE CURB

REINFORCED

JOINT (TYP)

CONTRACTION

99.60 G

100.00 TC

CONTAINMENT AREA

SLOPE TO DRAIN INTO 

EWS EQUIPMENT PAD,

99.60 G

100.00 TC

CONTAINMENT AREA

SLOPE TO DRAIN INTO 

EWS EQUIPMENT PAD,

99.60 G

100.00 TC99.60 G

100.00 TC

(TYP)

PIPE BOLLARD

(TYP)

PIPE BOLLARD

(TYP)

PIPE BOLLARD

CONTAINMENT AREA

SLOPE TO DRAIN INTO 

EWS EQUIPMENT PAD,

CONCRETE CURB

REINFORCED

RIM ELEV = 99.30

TRENCH DRAIN

(TYP)

PIPE BOLLARD

CONTAINMENT AREA

SLOPE TO DRAIN INTO 

EWS EQUIPMENT PAD,

JOINT (TYP)

CONTRACTION

JOINT (TYP)

CONTRACTION

JOINT (TYP)

CONTRACTION

RIM ELEV = 99.30

TRENCH DRAIN

99.55 G

100.00 TC
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99.60 G

100.00 TC

99.50 G

100.00 TC

100.00 TC

100.00 G

100.00 TC

99.60 G

100.00 TC

99.50 G

100.00 TC

100.00 G

100.00 TC

100.00 G

99.50 G

100.00 TC

99.50 G

99.5099.50

1
0
.5
'

7
'

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

100.00 G

100.00 TC

99.50 G

100.00 TC

100.00 G

100.00 TC

99.60 G

100.00 TC

100.00 G

100.00 TC

100.00 G

99.60 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

8' 8'

8'

1
0
.5
'

30.5'

8'8'

1
6
'

29' 18'

1
6
'

8' 16.5'

99.60 G

100.00 TC

99.50 G

100.00 TC

100.00 G

100.00 TC

100.00 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

99.5099.50
99.50 G

100.00 TC99.55 G

100.00 TC

99.60 G

100.00 TC

100.00 G

100.00 TC

100.00 G

100.00 TC

100.00 TC

99.50 G
1
0
.5
'

1
6
'

3' 37.5' 18'

8'

20.25' 8' 30.25'

8'

A1
HHT CHECKOUT AND PANTOGRAPH FLUSH STATION
SCALE: 1" = 5'

A6
HHT CHECKOUT AND PANTOGRAPH FLUSH STATION WITH HIGH REACH
SCALE: 1" = 5'

E1
PANTOGRAPH FLUSH STATION WITH HIGH REACH
SCALE: 1" = 5'

8'

99.60 G

100.00 TC

8'20.25' 30.25'

32.5' 18'

RAMP RAMP

PAVEMENT

CONCRETE

REINFORCED

100.00 TC

99.50 G

PAVEMENT

CONCRETE

REINFORCED
RAMP RAMP

99.50 G

100.00 TC

RAMPRAMP

PAVEMENT

CONCRETE

REINFORCED

99.50 G

100.00 TC

100.00 TC

99.60 G

0 5' 10'

0 5' 10' 0 5' 10'

(TYP)

PIPE BOLLARD

(TYP)

PIPE BOLLARD

A1

CS509

A1

CS509

A1

CS509

A
8

C
S
5
0
9

A
8

C
S
5
0
9

A
8

C
S
5
0
9

E
6

C
S
5
0
9

E
6

C
S
5
0
9

E
6

C
S
5
0
9

CONCRETE CURB

REINFORCED

99.50 G

100.00 TC

CONTAINMENT AREA

SLOPE TO DRAIN INTO 

EWS EQUIPMENT PAD,

99.60 G

100.00 TC

CONTAINMENT AREA

SLOPE TO DRAIN INTO 

EWS EQUIPMENT PAD,

CONCRETE CURB

REINFORCED

CONTAINMENT AREA

SLOPE TO DRAIN INTO 

EWS EQUIPMENT PAD,

ALL CURRENT AND FUTURE TRUCKS AND EQUIPMENT.

THE EQUIPMENT REQUIRED AND THE TRUCKS UTILIZED AT THE INSTALLATION.  VERIFY DESIGN COVERS 

7.  ADJUST CONTAINMENT AREA DIMENSIONS AND EQUIPMENT LOCATIONS AS NECESSARY BASED UPON 

TWO-WAY TRAFFIC IS APPROVED BY THE SERVICE HEADQUARTER SME.

6.  DESIGN TO PROVIDE ONE-WAY TRAFFIC UNLESS THERE IS NO OTHER WORKABLE SOLUTION AND 

DIRECTED BY THE SERVICE HEADQUARTER SME.

5.  PROVIDE SHELTERS, WITH ROLL-UP DOORS, FOR FILLSTAND EQUIPMENT AT OCONUS LOCATIONS WHEN 

BEYOND LIMITS OF EQUIPMENT 4 FEET HORIZONTALLY FOR EVERY 10 FEET OF VERTICAL HEIGHT.

PROTECT THE EQUIPMENT FROM THE ELEMENTS AS DIRECTED IN UFC 3-460-01.  EXTEND CANOPIES 

4.  PROVIDE A CANOPY SHELTER OVER FILLSTANDS, OFFLOADS AND/OR HHT CHECKOUT STANDS TO 

SAFETY HAZARDS CREATED BY SLIPPERY SURFACES AND MAINTENANCE PROBLEMS.

3.  DO NOT COAT THE CONTAINMENT AREA CONCRETE SURFACES WITH PAINT OR EPOXY SEALERS DUE TO 

3-460-01 REQUIREMENTS.  

OR MORE STATIONS, WITH AT LEAST THE MINIMUM VOLUME PERCENTAGE STORED REMOTELY PER UFC 

2.  UTILIZE A REMOTE CONTAINMENT BASIN FOR PART OR ALL OF THE REQUIRED SPILL VOLUME FROM ONE 

WITH UFC 3-460-01 AND IN COMPLIANCE WITH STATE AND LOCAL REGULATIONS.

1.  DESIGN EACH SPILL CONTAINMENT AREA TO CONTAIN THE MAXIMUM POTENTIAL FUEL IN ACCORDANCE 

DESIGNER NOTES:

(TYP)

PIPE BOLLARD

 JOINT (TYP)

CONTRACTION

 JOINT (TYP)

CONTRACTION

(TYP)

PIPE BOLLARD
(TYP)

PIPE BOLLARD

(TYP)

PIPE BOLLARD (TYP)

PIPE BOLLARD

CONCRETE CURB

REINFORCED

JOINT (TYP)

CONTRACTION

RIM ELEV = 99.30

TRENCH DRAIN RIM ELEV = 99.30

TRENCH DRAIN

CONCRETE CURB

REINFORCED

100.00 TC

100.00 G
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WB-50

100.00 G

100.00 TC

100.00 G

100.00 TC

26.5'

77'

35' 15.5'

PAVEMENT

CONCRETE

REINFORCED

RAMP

JOINT (TYP)

CONTRACTION

99.50 G

100.00 TC

99.50 G

100.00 TC

RAMP

99.50 G

100.00 TC

99.50 G

100.00 TC

100.00 G

100.00 TC

100.00 G

100.00 TC

99.50 G

100.00 TC

99.50 G

100.00 TC

100.00 TC

99.60 G

100.00 TC

99.60 G

8' 8'

0 5' 10'

1
6
'

8
'

CONCRETE CURB

REINFORCED

RIM ELEV = 99.30

TRENCH DRAIN

A
8

C
S
5
0
9

E
6

C
S
5
0
9

A1

CS509

CONTAINMENT AREA

SLOPE TO DRAIN INTO 

EWS EQUIPMENT PAD,

(TYP)

PIPE BOLLARD

THE EQUIPMENT REQUIRED AND THE DELIVERY TRUCKS UTILIZED AT THE SPECIFIC INSTALLATION.

3.  ADJUST CONTAINMENT AREA DIMENSIONS AND EQUIPMENT LOCATIONS AS NECESSARY BASED UPON 

TRUCK PAD ELEVATION.

AS 18-INCHES ABOVE  GRADE, WHICH MAY REQUIRE DEPRESSING THE EQUIPMENT PAD BELOW THE 

DELIVERY CONNECTIONS ON THE TRUCK.  IN SOME LOCATIONS, THE DELIVERY CONNECTION IS AS LOW 

ENSURING THAT THE RECIEPT CONNECTIONS ON THE OFFLOAD EQUIPMENT ARE LOWER THAN THE 

EQUIPMENT.  THIS INCLUDES A LEVEL PARKING AREA FOR THE LENGTH OF THE DELIVERY TRUCK AND 

2.  ENSURE GRAVITY DRAINAGE FROM THE COMMERCIAL DELIVERY TRUCK TO THE OFFLOADING 

1.  SEE ADDITIONAL DESIGNER NOTES ON CS502.

DESIGNER NOTES:

VEHICLE TRAFFIC FROM HITTING VERTICAL CURB. 

2.  IF LONGITUDINAL VERTICAL CURB IS USED, PROVIDE BOLLARDS WHEN NECESSARY TO PROTECT 

1.  LONGITUDINAL ROLLOVER CURB MAY BE USED IN PLACE OF VERTICAL CURB.  

DESIGNER NOTES:

A1
TRUCK OFFLOAD
SCALE: 1"=5'
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A1
CONTAINMENT BASIN PLAN
SCALE: 1" = 1'

E1
CONTAINMENT BASIN SECTION
SCALE: 1" = 1'

CS504

E1

SEAL (TYP. BOTH SIDES)

SEGMENTED ELASTOMERIC 

MECHANICALLY ADJUSTABLE

NITRILE BOOT

BAND CLAMPS

STAINLESS STEEL

3" MIN EMBEDMENT

PROJECTION

7" MIN / 12" MAX 16" MIN TREAD WIDTH

TEXTURED TREAD

MINIMUM OF 12 INCHES AND MAXIMUM OF 16 INCHES.

OF THE BASIN WALL.  STEPS SHALL BE ALIGNED VERTICALLY AND EVENLY SPACED AT A 

FLOOR.  THE HIGHEST STEP SHALL BE LOCATED NOT MORE THAN 12 INCHES BELOW THE TOP 

3.  THE LOWEST STEP SHALL BE LOCATED NOTE MORE THAN 12 INCHES ABOVE THE BASIN 

TO JET FUEL.

2.  POLYPROPYLENE COMPOSITE STEPS SHALL NOT BE USED DUE TO POSSIBLE EXPOSURE 

ABOVE.

OSHA REQUIREMENTS FOR MANHOLE STEPS, AS WELL AS THE REQUIREMENTS INDICATED 

1.  STEPS SHALL BE A STANDARD MANUFACTURER'S PRODUCT MEETING ASTM C 478 AND 

NOTES: 

2.  OTHER MEANS OF SECURELY MOUNTING THE STAND PIPE TO THE CONTAINMENT BASIN WALL ARE ACCEPTIBLE.

1.  A MINIMUM OF THREE GUIDE BRACKETS SHALL BE PROVIDED FOR EACH STAND PIPE.

NOTES: 

XX X X X X X X X X X X

PROVIDED WITH A LOCKABLE HANDWHEEL AND VALVE POSITION INDICATOR.

RESISTANT TO HYDROCARBONS (NITRILE RUBBER SEALS).  GEAR ACTUATOR SHALL BE 

NOTE: 100% PORT ECCENTRIC PLUG VALVE SHALL CONFORM TO AWWA C517 AND BE 

#5 @ 12" OCEW
#5 @ 12" OCEW

#5 @ 12" OCEW

#5 @ 12" OCEW

12"x18"x10" SUMP

1
0
"

               "B" LENGTH

GUARDRAIL

PIPE

2" STAND 

'10""B" LENGTH'10"

A5
CONTAINMENT DRAIN VALVE DETAIL
NO SCALE

D5
STEP DETAIL
NO SCALE

F5
STAND PIPE GUIDE BRACKET DETAIL
NO SCALE

E8
INLET PIPE DETAIL
SCALE: 1" = 0.5'

0 1' 2'6"

0 1' 2'6"

6"0 3" 1'

FLOW DIRECTION

AGAINST BUOYANCY IS 1.5 WHEN BASIN IS EMPTY AND THE GROUND IS FULLY SATURATED TO GRADE.

4. PROVIDE SLAB EXTENSION AS REQUIRED FOR BUOYANCY RESISTANCE.  REQUIRED FACTOR OF SAFETY 

BEARING CAPCITY ARE TO BE BASED ON THE RECOMMENDATIONS OF THE FINAL GEOTECHNICAL REPORT.  

CONCRETE STRUCTURES FOR CONTAINMENT OF HAZARDOUS MATERIALS.  LATERAL EARTH PRESSURES AND 

3.  CONTAINMENT BASINS MUST BE DESIGNED BY A STRUCTURAL ENGINEER IN ACCORDANCE WITH ACI 350.2R - 

CONTAINMENT PONDING ELEVATION OF ALL CONTAINMENT AREAS WHICH DRAIN TO THE BASIN.

2.  SET THE TOP OF THE CONTAINMENT BASIN NO LESS THAN 6-INCHES HIGHER THAN THE HIGHEST TOP OF 

ONE INLET, SHOW RODENT SCREEN.

BASIN TO PREVENT THE POSSIBILITY OF A SPILL FROM ONE AREA BACKING-UP INTO ANOTHER AREA.  IF ONLY 

1.  PROVIDE FLAP GATES AS SHOWN WHEN MULTIPLE CONTAINMENT AREAS DRAIN TO A SINGLE CONTAINMENT 

DESIGNER NOTES:

SIDE GUARD

COUPLING WITH CAP

2" MALE CAMLOCK DISCONNECT 

(TYP)

2" CLEAR

(TYP)

2" CLEAR

STAINLESS STEEL RODENT SCREEN

FLANGE ADAPTER

EQUAL

6" DIA. PIPE OR APPROVED

NEENAH R-5004-A2 FOR

VALVE WITH BRONZE SEAT.

CAST IRON FLANGED FLAP

12"

1
8
"

"A
" 

W
ID

T
H
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

BAND CLAMPS

STAINLESS STEEL 

CONCRETE (TYP)

AT ADJACENT 

EXPANSION JOINT 

2' TYP, 1.5" MIN.

AS NECESSARY,

WALL REINFORCEMENT.

MATCH SIZE AND SPACING OF

DOWEL W/STD. 90° HOOK (TYP.)

(T
Y

P
)

3
" 

C
L
E

A
R

6
" 

M
IN
.

(TYP)

" AMPLITUDE MINIMUM4
1

ROUGHEN SURFACE TO

LAP SPLICE

CLASS B

DRAIN LINE

CONTAINMENT 

OUTFALL 

DRAIN VALVE

CONTAINMENT 

OUTFALL TO 

JOINT

EXPANSION 

SLOPE

SLOPE

XXX.XX

XXX.XX

XXX.XX

XXX.XX

HANDWHEEL

LOCKABLE

GEAR ACTUATOR

SEATED END

DIRECT BURY APPLICATIONS

SEALED VALVE BODY FOR 

SEALED EXTENDED BONNET

PLUG VALVE

ECCENTRIC 

 AROUND PIPE  SLEEVE.

WATERSTOP BAND CONTINUOUS

3" WIDE GALVANIZED STEEL

GALVANIZED STEEL PIPE SLEEVE

ELASTOMERIC SEAL

SEGMENTED 

ADJUSTABLE

MECHANICALLY 

BASIN WALL

CONTAINMENT 

2" STEEL STAND PIPE

NITRILE BOOT

AROUND PIPE SLEEVE.

REINFORCEMENT 

PROVIDE ADDITIONAL 

INDICATOR

POSITION 

VALVE 

WITH 4x4 W2.9xW2.9 WWF

4'x4'x4" CONCRETE PAD

2" STAND PIPE

2" GALVANIZED SPLIT RING HANGER

BASIN WALL

CONTAINMENT

CONCRETE

5" LONG, MIN 2" EMBEDMENT

EXPANSION ANCHOR

3/8" GLAVANIZED

WATERSTOP (TYP)

6" X 3/8" NITRILE

3
6
" 
+
/-
 3
"

CONTAINMENT AREA

DRAIN LINE FROM

GRADE

IF THE REQUIRED PLAN DIMESIONS EXCEED THOSE SHOWN OR IF DEPTH OF BASIN EXCEEDS 7'-0" BELOW 

1.  PLAN AND DETAILS SHOWN ARE TYPICAL, REINFORCED CONCRETE FOR THE BASINS SHALL BE REDESIGNED 

DESIGNER NOTE:

B8
OUTLET PIPE DETAIL
SCALE: 1" = 0.5'

(TYP. BOTH ENDS)

BAND CLAMPS 

STAINLESS STEEL

NITRILE BOOT (TYP.)

SEAL (TYP. BOTH ENDS)

SEGMENTED ELASTOMERIC 

MECHANICALLY ADJUSTABLE

 AROUND PIPE  SLEEVE.

WATERSTOP BAND CONTINUOUS

3" WIDE GALVANIZED STEEL

GALVANIZED STEEL PIPE SLEEVE

TYP.

1
"

" AMPLITUDE4
1MINIMUM OF 

JOINT SURFACE TO 

ROUGHEN CONSTRUCTION 

ACCORDANCE WITH 03 30 00.

WATERSTOP SPLICES IN 

CONSTRUCTION JOINTS. WELD 

AROUND BASIN PERIMETER AT ALL 

WATERSTOP IS TO BE CONTINUOUS 

AROUND PIPE SLEEVE.

REINFORCEMENT 

PROVIDE ADDITIONAL 

6"0 3" 1'

PLUG VALVE

D.I.P. PIPE UNTIL 

F5

CS504

B8

CS504

1
2
"

1.  PROVIDE RE-ENTRANT CORNER REINFORCEMENT AROUND SUMP PIT.

CONTAINMENT BASIN NOTES:

STEP (TYP)

E8/CS504

INLET PIPE DETAIL,

FLAP GATE, SEE

INLET PIPE WITH

E8/CS504

INLET PIPE DETAIL,

FLAP GATE, SEE

INLET PIPE WITH 

SEE OUTLET PIPE DETAIL, B8/CS504

PIPE SLEEVE WITH SLEEVE SEALS,

D5/CS504

STEP DETAIL

STEPS, SEE 

RODENT SCREEN

STAINLESS STEEL 
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A1
CONTAINMENT BASIN PLAN
SCALE: 1" = 1'

E1
CONTAINMENT BASIN SECTION
SCALE: 1" = 1'

CS504

E1

1
0
"

               "B" LENGTH

'10""B" LENGTH'10"

0 1' 2'6"

0 1' 2'6"

AGAINST BUOYANCY IS 1.5 WHEN BASIN IS EMPTY AND THE GROUND IS FULLY SATURATED TO GRADE.

5.  PROVIDE SLAB EXTENSION AS REQUIRED FOR BUOYANCY RESISTANCE.  REQUIRED FACTOR OF SAFETY 

CAPCITY ARE TO BE BASED ON THE RECOMMENDATIONS OF THE FINAL GEOTECHNICAL REPORT.  

SUFFICIENTLY THICK TO FULLY DEVELOP HOOKS WITHIN SLAB.  LATERAL EARTH PRESSURES AND BEARING 

CONCRETE STRUCTURES FOR CONTAINMENT OF HAZARDOUS MATERIALS.  ENSURE BASE SLAB IS 

4.  CONTAINMENT BASINS MUST BE DESIGNED BY A STRUCTURAL ENGINEER IN ACCORDANCE WITH ACI 350.2R - 

CONTAINMENT PONDING ELEVATION OF ALL CONTAINMENT AREAS WHICH DRAIN TO THE BASIN.

3.  SET THE TOP OF THE CONTAINMENT BASIN NO LESS THAN 6-INCHES HIGHER THAN THE HIGHEST TOP OF 

ONE INLET, SHOW RODENT SCREEN.

BASIN TO PREVENT THE POSSIBILITY OF A SPILL FROM ONE AREA BACKING-UP INTO ANOTHER AREA.  IF ONLY 

2.  PROVIDE FLAP GATES AS SHOWN WHEN MULTIPLE CONTAINMENT AREAS DRAIN TO A SINGLE CONTAINMENT 

1.  USE THESE DETAILS WHEN REQUIRED BY THE CUSTOMER (I.E. BIRD CONTROL).

DESIGNER NOTES:

(TYP)

2" CLEAR

(TYP)

2" CLEAR

12"

1
8
"

"A
" 

W
ID

T
H
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

(T
Y

P
)

3
" 

C
L
E

A
R

6
" 

M
IN
.

DRAIN LINE

CONTAINMENT 

OUTFALL 

SLOPE

SLOPE

XXX.XX

XXX.XX

XXX.XX

XXX.XX

#5 @ 12" OCEW
#5 @ 12" OCEW

#5 @ 12" OCEW

#5 @ 12" OCEW

12"x18"x10" SUMP

COUPLING WITH CAP

2" MALE CAMLOCK DISCONNECT 

STAINLESS STEEL RODENT SCREEN

CONCRETE (TYP)

AT ADJACENT 

EXPANSION JOINT 

WALL REINFORCEMENT.

MATCH SIZE AND SPACING OF

DOWEL W/STD. 90° HOOK (TYP.)

(TYP)

" AMPLITUDE MINIMUM4
1

ROUGHEN SURFACE TO

LAP SPLICE

CLASS B

DRAIN VALVE

CONTAINMENT 

OUTFALL TO 

2" STEEL STAND PIPE

WATERSTOP (TYP)

6" X 3/8" NITRILE

CONTAINMENT AREA

DRAIN LINE FROM

GALVANIZED STEEL.

3.  ALL STRUCTURAL STEEL IS TO BE HOT-DIPPED GALVANIZED.  GRATING MAY BE ALUMINUM OR HOT-DIPPED 

OF THE LADDER TO OBSTRUCTIONS ON EITHER SIDE.

30" CLEAR BEHIND THE CENTERLINE OF LADDER BEFORE ANY OBSTRUCTIONS, AND 15" CLEAR FROM THE CENTERLINE

2. PROVIDE REMOVABLE GRATING AROUND LADDER AND SUMP.  MINIMUM CLEARANCES AROUND LADDER ARE TO BE

1.  PROVIDE RE-ENTRANT CORNER REINFORCEMENT AROUND SUMP PIT.

CONTAINMENT BASIN NOTES:

REQUIREMENTS.

FOR SPAN AND LOADING 

GRATING AS REQUIRED 

" CONT., GALV.16
3L3x3x

SPAN

GRATING

2'-0" O.C. MAX, EMBED 4" MIN.

EXPANSION ANCHOR @ 

" DIA. STAINLESS STEEL 8
5

D6
GRATING SUPPORT DETAIL
NO SCALE

SLOTTED HOLES IN BEAM

EXPANSION ANCHORS

STAINLESS STEEL

ANGLE BRACKET

ASTM A325 HEAVY BOLTS

F6
BEAM TO WALL CONNECTION
NO SCALE

FLUSH WITH TOP OF WALL

GRATING, TOP SURFACE 

SPAN

GRATING

3
0
" 

C
L

R
. 

M
IN
.

F
O

R
 C

L
A

R
IT

Y
)

(N
O

T
 S

H
O

W
N

S
P

A
N

G
R

A
T
IN

G

SIZE AS REQUIRED.

BEAM AND CONCRETE WALLS.

CONNECTION BETWEEN 

PROVIDE SHEAR TYPE 

PIPE

2" STAND 

LOADING REQUIREMENTS

FOR SPAN LENGTH AND 

"W" SECTION AS REQ'D. 

B8

CS504
1
2
"

D6

CS505

F5

CS504

STEP (TYP)

SEE OUTLET PIPE DETAIL, B8/CS504

PIPE SLEEVE WITH SLEEVE SEALS,

D5/CS504

STEP DETAIL

STEPS, SEE 

SUPPORT CONNECTION

THIS FOR GRATING 

SEE DETAIL D6/CS505

CONNECTION DETAIL

FOR BEAM TO WALL

SEE DETAIL F6/CS505 

E8/CS504

INLET PIPE DETAIL,

FLAP GATE, SEE

INLET PIPE WITH

DETAIL, E8/CS504

GATE, SEE INLET PIPE

INLET PIPE WITH FLAP
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A1
CONTAINMENT BASIN PLAN
SCALE: 1" = 1'

E1
CONTAINMENT BASIN SECTION
SCALE: 1" = 1'

CS504

E1

1
0
"

               "B" LENGTH

'10""B" LENGTH'10"

0 1' 2'6"

0 1' 2'6"
AGAINST BUOYANCY IS 1.5 WHEN BASIN IS EMPTY AND THE GROUND IS FULLY SATURATED TO GRADE.

5. PROVIDE SLAB EXTENSION AS REQUIRED FOR BUOYANCY RESISTANCE.  REQUIRED FACTOR OF SAFETY 

BEARING CAPCITY ARE TO BE BASED ON THE RECOMMENDATIONS OF THE FINAL GEOTECHNICAL REPORT.  

CONCRETE STRUCTURES FOR CONTAINMENT OF HAZARDOUS MATERIALS.  LATERAL EARTH PRESSURES AND 

4.  CONTAINMENT BASINS MUST BE DESIGNED BY A STRUCTURAL ENGINEER IN ACCORDANCE WITH ACI 350.2R - 

CONTAINMENT PONDING ELEVATION OF ALL CONTAINMENT AREAS WHICH DRAIN TO THE BASIN.

3.  SET THE TOP OF THE CONTAINMENT BASIN NO LESS THAN 6-INCHES HIGHER THAN THE HIGHEST TOP OF 

ONE INLET, SHOW RODENT SCREEN.

BASIN TO PREVENT THE POSSIBILITY OF A SPILL FROM ONE AREA BACKING-UP INTO ANOTHER AREA.  IF ONLY 

2.  PROVIDE FLAP GATES AS SHOWN WHEN MULTIPLE CONTAINMENT AREAS DRAIN TO A SINGLE CONTAINMENT 

1.  USE THESE DETAILS WHEN IT IS NOT POSSIBLE TO DRAIN THE BASIN BY GRAVITY.

DESIGNER NOTES:

(TYP)

2" CLEAR

(TYP)

2" CLEAR

12"

1
8
"

"A
" 

W
ID

T
H
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

(T
Y

P
)

3
" 

C
L
E

A
R

6
" 

M
IN
.

SLOPE

SLOPE

XXX.XX

XXX.XX

XXX.XX

XXX.XX

#5 @ 12" OCEW
#5 @ 12" OCEW

#5 @ 12" OCEW

#5 @ 12" OCEW

12"x18"x10" SUMP

PIPE

2" STAND 

COUPLING WITH CAP

2" MALE CAMLOCK DISCONNECT 

CONCRETE (TYP)

AT ADJACENT 

EXPANSION JOINT 

WALL REINFORCEMENT.

MATCH SIZE AND SPACING OF

DOWEL W/STD. 90° HOOK (TYP.)

(TYP)

" AMPLITUDE MINIMUM4
1

ROUGHEN SURFACE TO

LAP SPLICE

CLASS B

(2" STEEL STAND PIPE-BEHIND)

PUMP SUCTION LINE

WATERSTOP (TYP)

6" X 3/8" NITRILE

CONTAINMENT AREA

DRAIN LINE FROM

1.  PROVIDE RE-ENTRANT CORNER REINFORCEMENT AROUND SUMP PIT.

CONTAINMENT BASIN NOTES:

CONC. EQUIPMENT PAD

PUMP SUCTION LINE

PUMP DISCHARGE LINE

WRAPPED EXCAVATION

COBBLES WITH GEOTEXTILE-

24" DEEP, 6" NOMINAL RIPRAP

GUARDRAIL

W/ WEATHER PROTECTION

SELF-PRIMING PUMP

OPERATION.

(TEWD) RATED. SIZE THE PUMP TO REMOVE ALL WATER ACCUMULATED IN THE BASIN WITHIN 8 HOURS OF 

WITHIN A HAZARDOUS AREA, THE PUMP AND MOTOR SHALL AT A MINIMUM BE TOTALLY ENCLOSED WASH DOWN 

CLASSIFICATION RATING, AS DETERMINED IN ACCORDANCE WITH THE ELECTRICAL SECTION.  IF NOT LOCATED 

THE PUMP.  THE PUMP, MOTOR, AND ELECTRICAL APPURTENANCES SHALL HAVE THE APPROPRIATE HAZARD 

REMOVES ALL WATER WITHIN THE PUMP FOR FREEZE PROTECTION.  PROVIDE A MANUAL ON-OFF SWITCH FOR 

PUMP SHALL BE AN ELECTRIC POWERED [DIAPHRAGM] PUMP THAT CAN RUN DRY WITHOUT DAMAGE AND THAT 

PROVIDE A SELF PRIMING PUMP TO PUMP-OUT CLEAN STORM WATER FROM THE CONTAINMENT BASIN.  THE 

ADD TO SPECIFICATIONS, AS APPLICABLE:

DESIGNER NOTES:

1
2
"

6
'

4'

F5

CS504

STEP (TYP)

D5/CS504

STEP DETAIL

STEPS, SEE 

E8/CS504

INLET PIPE DETAIL,

FLAP GATE, SEE

INLET PIPE WITH

E8/CS504

INLET PIPE DETAIL,

FLAP GATE, SEE 

INLET PIPE WITH
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11/16" HOLES

5-1/2"

1-1/8" 1-1/8"1-5/8"1-5/8"

5
-1
/2
"

1
-1
/8
"

1
-5
/8
"

1
-5
/8
"

1
-1
/8
"

3/8" DRAIN HOLE (TYP)

4" LONG

EXPANSION ANCHORS

1/2" GALVANIZED

1/4"

BASE PLATE

MAXIMUM SPACING

POSTS @ 8'-0" C.C.

STANDARD STEEL PIPE

1-1/2" DIA. GALVANIZED

VARIES

GRADE

4" MIN.

12"

1
'-
6
"

1
'-
6
"

3
'-
6
"

1/4"

1/4"

6
"

1
'-
6
"

1
'-
6
"

3
'-
6
"

2'-0"

- SEE DETAIL E8/CS511

CONFINED SPACE SIGN 

A3
GUARDRAIL ELEVATION AT OPENING FOR STEPS
NO SCALE

A1
GUARDRAIL SECTION
NO SCALE

BE HOT DIP GALVANIZED AFTER FABRICATION.

1.  PIPE HANDRAIL, POSTS, BASE PLATE AND SIGN FRAMING SHALL 

NOTES:

D1
GUARDRAIL BASE PLATE PLAN
NO SCALE

F1
BASE PLATE ELEVATION
NO SCALE

GUARDRAIL

3/8" GALV. PLATE

STEEL PIPE

GALVANIZED

1-1/2" DIA 

STAINLESS STEEL FASTENERS.

1.  PROVIDE GALVANIZED STEEL BARS FOR SIGN FRAMING AND 

NOTES:

DUAL SPRINGS

STAINLESS STEEL

CONFINED SPACE
ENTER BY PERMIT ONLY

SAFETY YELLOW

OSHA COMPLIANT,

SWING GATE,

SELF-CLOSING

F1

CS507

\\nwofpcadd01\AEC_WS_001\Standards\OD74\40000 Design Products\CAD_BIM\_Sheets\OD74CS507.dwg

11:30:37 AM 3/5/2020 PD: NWO_pdf.pltcfg DS: NWO_Screen.dscript.dscript

        

        

        

 

O
D

7
4

C
S
5
0
7
.d

w
g

   

  

C
O

N
T

A
IN

M
E

N
T
 B

A
S
IN
 D

E
T

A
IL

S

CS507

 



S
O

L
IC
IT

A
T
IO

N
 N

O
.:

D
E

S
IG

N
E

D
 B

Y
:

D
E

S
C

R
IP

T
IO

N

1

M
A

R
K

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

D
A

T
E

C
O

N
T

R
A

C
T
 N

O
.:

C
H

E
C

K
E

D
 B

Y
:

D
R

A
W

N
 B

Y
:

IS
S

U
E
 D

A
T

E
:

SHEET ID

G

2 3 4 5 6 7 8 9 10

F

E

D

C

B

A

®of Engineers

US Army Corps

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

1
6
1
6
 C

A
P
IT

A
L
 A

V
E
.

O
M

A
H

A
, 

N
E
 6

8
1
0
2

X
X

X
X

X
X
-X

X
-X
-X

X
X

X

X
X

X
X

X
X
-X

X
-X
-X

X
X

X
  

  

O
M

A
H

A
 D
IS

T
R
IC

T

 

M
A

R
C

H
 2

0
2
0

F
IL

E
 N

U
M

B
E

R

F
IL

E
 N

A
M

E
:

A
N

S
I 

D

D
O

D
 S

T
A

N
D

A
R

D
 D

E
S
IG

N
 A

W
 0

7
8
-2

4
-2

8

P
R

E
S

S
U

R
IZ

E
D
 H

Y
D

R
A

N
T
 F

U
E

L
IN

G
 S

Y
S

T
E

M

T
Y

P
E
 I
II

 

 

   

 

O
D

7
4

C
S
5
0
8
.d

w
g

        

        

        

 

   

 

A1
ABOVEGROUND PRODUCT RECOVERY TANK CONCRETE PAD PLAN
SCALE: 1" = 2'

D1
PRODUCT RECOVERY TANK FOUNDATION PAD TYPICAL SECTION
SCALE: 1" = 1'

D5
BALL DRAIN VALVE PLAN
NO SCALE

D7
BALL DRAIN VALVE SECTION
NO SCALE

D9
BALL DRAIN VALVE ELEVATION
NO SCALE

BALL DRAIN VALVE

4,000 GALLON PRODUCT RECOVERY TANK

SEE NOTE 4

1% SLOPE - 

0
.5

%
 S

L
O

P
E

0
.5

%
 S

L
O

P
E

6"

8.  SEE SHEET CS509 FOR CONTRACTION JOINT DETAILS.

7.  JOINT SEALANT SHALL CONFORM TO SECTION 32 01 19.

SPECIFICALLY INDICATED ON THESE DETAILS.

6.  LAP SPLICES AND CONCRETE COVER SHALL CONFORM TO THE REQUIREMENTS OF S-001 WHERE NOT 

PLACEMENT, AND CURING.

5.  SEE DIVISION 3 SPECIFICATIONS SECTIONS FOR CONCRETE, FORMWORK, WATERSTOPS, REINFORCEMENT, 

BETWEEN 1.5% TO 3%.

4.  SLOPE FOUNDATION PAD TO DRAIN.  SET PEDESTAL ELEVATIONS TO ASSURE INNER TANK IS SLOPED 

MAY BE INTEGRAL WITH THE ADJACENT SIDEWALK.

GRATING MANUAL, MBG 531.  PROVIDE MINIMUM 4'x4'x5" CONCRETE PAD AT THE STAIRWAY LANDING, WHICH 

WITH THE NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM) METAL BAR 

FALLING OBJECT PROTECTION-CRITERIA AND PRACTICES".  METAL BAR GRATING SHALL BE IN ACCORDANCE 

PROTECTION AND FALLING OBJECT PROTECTION" AND 29 CFR 1910.29 "FALL PROTECTION SYSTEMS AND 

SHALL BE PROVIDED AND DESIGNED IN CONFORMANCE WITH 29 CFR 1910.28 "DUTY TO HAVE FALL 

EQUIPMENT.  STAIRS SHALL BE DESIGNED IN CONFORMANCE WITH 29 CFR 1910.25 "STAIRWAYS".  RAILINGS 

NOT REQUIRE THE OPERATORS TO REACH BEYOND THE RAILINGS TO REACH THE MANWAY OR TANK MOUNTED 

INSPECTION HATCHES AND PORTALS.  THE PLATFORM SHALL EXTEND THE ENTIRE TANK LENGTH AND SHALL 

3.  DESIGN AND INSTALL GALVANIZED STEEL STAIRS, PLATFORM, AND RAILINGS FOR SAFE ACCESS TO 

2.  SEE MECHANICAL DRAWINGS FOR TANK DETAILS.

ADJUSTED AS NECESSARY BASED UPON THE DIMENSIONS OF THE ACTUAL TANK PROVIDED.

1.  THE OVERALL DIMENSIONS OF THE PRODUCT RECOVERY TANK CONCRETE FOUNDATION PAD SHALL BE 

NOTES:

0 2' 4'1'

V
A

R
IE

S

ALONG EACH SHORT FACE

3 NO 5 BARS EVENLY SPACED 

ALONG EACH LONG FACE AND 

PROVIDE NO 5 BARS @ 10" OC

12"

MINIMUM 4" RIGID BASE COURSE

2" CLEAR

3" CLEAR

4.  PLACE BASE COURSE MATERIAL ON 6" MINIMUM COMPACTED SUBGRADE.

3.  CENTER TANK SADDLES ON PEDESTALS.

2.  PEDESTAL DIMENSIONS ARE NOMINAL AND ARE TO BE ADJUSTED FOR THE SPECIFIC TANKS SELECTED BY THE CONTRACTOR.

MINIMUM BETWEEN THE FINISHED GRADE AND LOWEST POINT ON TANK.

1.  ADJUST PEDESTAL ELEVATIONS TO PROVIDE TANK SLOPE REQUIRED BY SPECIFICATIONS AND PROVIDE 1-FOOT OF CLEARANCE 

NOTES:

0 1' 2'6"

BALL VALVE

2" LOCKABLE 

SPLASH BLOCK

CONCRETE 

PRECAST 

2" DIA STEEL PIPE

SHALL BE FULL-PORT 316 STAINLESS STEEL.

NOTE: DRAIN PIPE SHALL BE 316 STAINLESS STEEL.  LOCKABLE BALL VALVE 

ACCESS STAIRWAY

CONTRACTION JOINT

GRADE

AROUND ANCHOR BOLTS

PROVIDE 2 - NO 4 TIES IN TOP 5"

HOOK (TYP)

STD 90 DEG

TOP AND BOTTOM

NO 5 @ 12" OCEW

6
"

6" CURB

6" CONTAINMENT CURB

12" MIN.

1
2
" 

M
IN
. 

AT CORNERS (TYP)

PROVIDE 3/4" CHAMFER

AROUND CORNERS

NO 4. CONTINUOUS

(REQ'D IF CURB FORMED SEPARATELY
6" FUEL RESISTANT WATERSTOP

REINFORCEMENT SPACING

NO 4 BAR - MATCH SLAB

BALL VALVE
2" LOCKABLE

SPLASH BLOCK
PRECAST CONCRETE

2" STEEL PIPE

12"

30' - SEE NOTE 1

1
2
' 
- 
S

E
E
 N

O
T

E
 1

1
2
" 

M
IN 12" MIN

1/2" DEPRESSION

D5

CS508

W/ SS CLAMP

NITRILE WATERSTOP 
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A6
CONCRETE PAVEMENT SECTION
NO SCALE

TYPICAL REINFORCED

C8
CONTRACTION JOINT DETAIL
NO SCALE

A8
REINFORCED CONCRETE CURB SECTION
NO SCALE

2
."
 C

L
E

A
R

3
" 

C
L
E

A
R

#4 @ 12" OCEW, EACH FACE

10" P.C. CONCRETE

8" RIGID BASE COURSE

SUBGRADE

8" COMPACTED 

EXPANSION JOINT

CURB LINE, BEYOND

CARRIED THROUGH JOINT

LOWER REINFORCEMENT 

3
" 

C
L
E

A
R

EACH FACE

#4 @ 12" OCEW, 

2
" 

C
L
E

A
R

3
" 

C
L
E

A
R

10" P.C. CONCRETE

8" RIGID BASE COURSE

SUBGRADE

8" COMPACTED 

EACH FACE

#4 @ 12" OCEW, 

V
A

R
IE

S

#4 LONGITUDINAL

GRADE

NOTE:  CURB SHALL BE PLACED WITH NO COLD JOINT.

12" 9" 12" 9" 12"

1
8
"

14"

9
"

10" P.C. CONCRETE

COURSE

8" RIGID BASE 

SUBGRADE

8" COMPACTED 

2" CLEAR

3" CLEAR

DRAIN LINE

6" CONTAINMENT

INVERT

2" BELOW PIPE

GRIT CHAMBER

APPROVED EQUAL

R-4990-DX TYPE "C" OR 

GRATED COVER.  NEENAHA

HEAVY DUTY TRENCH FRAME AND 

3/16" NOMINAL ANNULAR SPACE EACH FACE

NO 4 @ 12" OCEW, 

A1
TYPICAL CONTAINMENT AREA RAMP SECTION
SCALE: 1" = 1'

E6
TRENCH DRAIN DETAIL
NO SCALE

0 1' 2'6"

BASED ON LOCAL TRAFFIC AND SOIL CONDITIONS.

PAVEMENT SECTION(S) TO BE DESIGNED FOR EACH SITE 

DESIGNER'S NOTE:

STD 90 DEG HOOK (TYP)

8" RIGID BASE COURSE

SUBGRADE

8" COMPACTED 

10" P.C. CONCRETE

REINFORCEMENT SPACING

#4 - MATCH PAVEMENT

JOINT SEALANT

JET FUEL RESISTANT

CLIPPED AT JOINT, 3" CLEAR TYP

UPPER REINFORCEMENT

NITRILE WATERSTOP WITH SS CLAMP

8'6"

1
2
.5
"

6"

1/2 TIE BAR LENGTH

3/4" CHAMFER, TYP

C1
REINFORCED ROLLOVER CONCRETE CURB SECTION
NO SCALE

2
" 

C
L
E

A
R

3
" 

C
L
E

A
R

10" P.C. CONCRETE

8" RIGID BASE COURSE

SUBGRADE

8" COMPACTED 

6
"

NOTE:  CURB SHALL BE PLACED WITH NO COLD JOINT.

STD 90 DEG HOOK (TYP)

#4 LONGITUDINAL

SURFACE

PAVEMENT

ADJACENT

REINFORCEMENT SPACING

#4 - MATCH PAVEMENT

18"

4
"

CURB IN PLACE OF A VERTICAL CURB. 

ROLLOVER CURB SECTION MAY ONLY BE USED FOR LONGITUDINAL 

DESIGNER'S NOTE:

EACH FACE

NO 4 @ 12" OCEW, 

BASE SEAL WATERSTOP
9" JET FUEL RESISTANT 

2
" 

C
L
E

A
R

6"12"

THICKENED EDGE

C6
CONSTRUCTION JOINT DETAIL
NO SCALE

BUTT JOINT

JOINT SEALANT

JET FUEL RESISTANT

BASE SEAL WATERSTOP
9" JET FUEL RESISTANT 

T
/2

T

TIE BARS @ 12" O.C.

16" NO. 8 DEFORMED 

3" CLEAR

12"
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PIG LAUNCH EQUIPMENT

PIG RECEIVE EQUIPMENT

1% SLOPE

1% SLOPE

C
S
5
1
0

F
1

6.  SEE SHEET CS507 FOR CONTRACTION JOINT DETAILS.

5.   JOINT SEALANT SHALL CONFORM TO SECTION 32 01 19.  

INDICATED ON THESE DETAILS.

4.  LAP SPLICES AND CONCRETE COVER SHALL CONFORM TO REQUIREMENTS OF S-001 WHERE NOT SPECIFICALLY 

PLACEMENT AND CURING.

3.   SEE DIVISON 3 SPECIFICATION SECTIONS FOR CONCRETE, FORMWORK, WATERSTOPS, REINFORCEMENT, 

2.  SEE MECHANICAL DRAWINGS FOR PIG LAUNCH/RECIEVE DETAILS.

1.  SEE SHEET CS506 FOR BALL DRAIN VALVE DETAILS.

NOTES:

6
"

12"

3" CLEAR

1.  PLACE BASE COURSE MATERIAL ON 6" OF COMPACTED SUBGRADE.

NOTES:

HOOK (TYP)

STD 90 DEG
REINFORCEMENT SPACING

NO 4 BAR - MATCH SLAB

AROUND CORNERS

NO 4, CONTINUOUS 

AT CORNERS (TYP)

PROVIDE 3/4" CHAMFER 

4" RIGID BASE COURSE

SEPARATE FROM SLAB)

(REQUIRED IF CURB FORMED 

4" FUEL RESISTANT WATERSTOP

GRADE

NO 4 @ 12" OCEW

6"

F1
PIG LAUNCH/RECEIVE CONCRETE PAD SECTION
SCALE: 1" = 1' 0 1' 2'6"

9"

9
"

4 1/2"

BY EQUIPMENT FURNISHED

ANCHOR BOLTS, AS REQUIRED

PERIMETER

AROUND FOUNDATION

BENDS AT BOTH ENDS

NO. 3 @ 12" W/180 DEG.

3/4" CHAMFER (TYP.)

NO. 5 LONGITUDINAL (TYP.)

AROUND CORNERS

EDGE, CONTINUOUS

NO. 5 IN EACH THICKENED

12" THICK SLAB

TOP AND BOTTOM

NO. 5 @ 12" OCEW

2.  SEE SHEET CS508 FOR BALL DRAIN VALVE DETAILS.

WITH BALL DRAIN VALVE.

1.  PROVIDE LOW POINT FOR DRAINAGE OF THE CURBED GENERATOR PAD 

NOTES:

F4
GENERATOR PAD SECTION
NO SCALE

4
'

18'

PAVEMENT

WITH CONCRETE 

AT INTERFACE 

EXPANSION JOINT

AS SHOWN

FROM PIPE 

FOTTING AWAY 

SLOPE TOP OF

CONCRETE

FILL PIPE WITH

ROUNDED TOP

DESIGNED FOR THIS APPLICATION].

STEEL PIPE, GALVANIZED, AND PROVIDED WITH A YELLOW PLASTIC SLEEVE 

REFLECTIVE STRIPE 6" BELOW THE TOP OF THE PIPE][NPS 6"  STANDARD WEIGHT 

YELLOW][6" DIAMETER SCHEDULE 40 STAINLESS STEEL PIPE WITH 6" WIDE WHITE 

TOP OF THE PIPE][NPS 6" STANDARD WEIGHT STEEL PIPE, PAINTED SAFETY 

BROWN (FS-20059) WITH 6" WIDE YELLOW REFLECTIVE TAPE BAND 6" BELOW THE 

2.  PIPE BOLLARD SHALL BE [NPS 6" STANDARD WEIGHT STEEL PIPE, PAINTED 

05 50 13 MISCELLANEOUS METAL FABRICATIONS.

1.  STEEL PIPE FOR PIPE BOLLARDS SHALL CONFORM TO SPECIFICATION SECTION 

NOTES:

REQUIREMENTS.

SELECT PIPE BOLLARD MATERIAL BASED UPON INSTALLATION AND SERVICE 

DESIGNER'S NOTE:

A1
CONCRETE PIG LAUNCH / RECIEVE EQUIPMENT PAD PLAN
SCALE: 1" = 2' 0 2' 4'1' A9

PIPE BOLLARD DETAIL
SCALE: 1" = 1' 0 1' 2'6"

6
"

4
"

3" CLEAR

8"

3
" 

C
L
E

A
R

MIN

6" EQUIPMENT DIMENSION

MIN

6"

6
"

#4 @ 12" OCEW

3/4" CHAMFER (TYP)

EQUIPMENT SUPPLIER

AND LOCATION WITH

COORDINATE SIZE 

ANCHOR BOLTS - 

FINISHED GRADE

1

2

AROUND CORNERS

EDGE, CONTINUOUS

#4 IN EACH THICKENED

REQUIREMENTS OF THE APPROVED EQUIPMENT FURNISHED.

LOCATIONS, SIZES, EMBEDMENTS AND PROJECTIONS SHALL SUIT THE 

2.  THE PLAN DIMENSIONS OF EQUIPMENT BASES AND THIER ANCHOR BOLT 

PADS.  THIS DETAIL APPLIES TO PADS OVER USTs.

1.  SEE CIVIL, MECHANICAL AND ELECTRICAL SHEETS FOR LOCATIONS OF EQUIPMENT 

NOTES:

F7
TYPICAL EXTERIOR EQUIPMENT PAD DETAIL
NO SCALE

SEE NOTE 2

STEEL PIPE - 

3
'

6
'

CONTRACTION JOINT (TYP)

6"

AROUND PERIMETER.

6"x6" CURB, CONTINUOUS 

BALL DRAIN VALVE

6" CONTAINMENT CURB

FOOTING

CONCRETE

D5

CS508
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NO OPEN FLAME
OR IGNITION SOURCE
BEYOND THIS POINT

WARNING

Controlled Area

It is unlawful to enter this area without

permission of the Installation Commander.

Sec. 21, Internal Security Act of 1950; 50 U.S.C. 797

While on this installation all personnel and

the property under their control are subject

to search.

A1
DEFENSE LOGISTICS AGENCY PROJECT SIGN DETAIL
NO SCALE

E1
CONTROLLED AREA SIGN DETAIL
NO SCALE

E4
NFPA 704 HAZMAT SIGN DETAIL
NO SCALE

E6
DANGER SIGN DETAIL
NO SCALE

CONFINED SPACE
ENTER BY PERMIT ONLY

DEFENSE LOGISTICS AGENCY PROJECT
IN PARTNERSHIP WITH:

USAF AIR MOBILITY COMMAND

DOVER AIR FORCE BASE

US ARMY CORPS OF ENGINEERS

CONSTRUCT TYPE III

HYDRANT FUEL SYSTEM

D
E
F

N
S

E

OGISTIC

A
G

E
C

Y

E

L S

N

GENERAL CONTRACTOR:

JOHN DOE CONSTRUCTION

ARCHITECT-ENGINEER:

US ARMY CORPS OF ENGINEERS

OMAHA DISTRICT

A

B

C

D

E

F

G

H

I

J

1

2

3

4

5

6

7

8

9

10

SPACE LINE

EACH POST

AT 6" CENTERS

GALV. NAILS

NAIL WITH 8D 

8'

2"x4" BRACE

4'

PROJECT SIGN SCHEDULE

SPACE HEIGHT DESCRIPTION LETTER HEIGHT STROKE

A

B

C

D

E

F

G

H

I

J

5"

1"

1"

1"

1"

5"

3"

5"

1"

1"

LINE

1

2

3

4

5

6

7

8

9

10

DEFENSE LOGISTICS AGENCY PROJECT

IN PARTNERSHIP WITH:

SERVICE / COMMAND

INSTALLATION NAME

EXECUTION AGENT

PROJECT NAME LINE 1

PROJECT NAME LINE 2

GENERAL CONTRACTOR  / A-E

GENERAL CONTRACTOR / A-E

GENERAL CONTRACTOR / A-E

2"

1.5"

1.5"

1.5"

1.5"

4"

4"

1.5"

1.5"

1.5"

1/4"

1/2"

1/2"

3/16"

3/16"

3/16"

3/16"

3/16"

3/16"

3/16"

9. LOCATION OF SIGN TO BE COORDINATED WITH THE CONTRACTING OFFICER.

8. LETTERING STYLE SHALL BE EITHER HELIOS EXTRA BOLD CONDENSED, HELIOS BOLD II, HELVETICA BLACK ROMAN, OR HELVETICA BOLD ROMAN.

7. ALL EXPOSED WOOD (POSTS, SUPPORTS, BACK, ETC.) SHALL BE PAINTED THE SAME BACKGROUND COLOR AS THE SIGN.

OFFICER FOR INSTALLATION BY THE CONTRACTOR.

6. DECALCOMANIA FOR DEFENSE LOGISTICS AGENCY EMBLEM AND EXECUTING AGENCY INSIGNIA WILL BE FURNISHED BY THE CONTRACTING 

5. ALL LETTERING SHALL BE EXTERIOR TYPE ALKYD.  COLOR SHALL MATCH SHERWIN WILLIAMS SW 1900.

LEVEL 6.  COLOR SHALL MATCH SHERWIN WILLIAMS SW 2175.

4. PAINT WITH ONE EXTERIOR OIL PRIME COAT AND EXTERIOR TYPE ALKYD, CONFORMING TO MASTER PAINTERS INSTITUTE MPI-9, MPI GLOSS 

3. BEFORE PAINTING, SURFACE SHALL BE CLEAN, DRY, FREE OF GREASE AND SANDED.

2. PLYWOOD SHALL BE EXTERIOR TYPE, A-C GRADE.

1.  POSTS SHALL BE S4S.

NOTES:

AFVA 31-240 (36"x30")

AFVA 31-203 (18"x15")

16" x 16"

BACKGROUND

YELLOW

10" x 16"

E8
CONFINED SPACE SIGN DETAIL
NO SCALE

10" x 16"

PANELS.

DEGREASED) PRIOR TO APPLYING FACING.  SIGN FACINGS SHALL BE PROFESSIONALLY APPLIED TO ALUMINUM SIGN 

3.   SIGN PANELS SHALL BE 2MM THICK ALUMINUM.  SIGN PANELS SHALL BE PROFESSIONALLY PREPARED (CLEANED AND 

2.   DANGER AND NFPA SIGNS SHALL BE INSTALLED ON OR ADJACENT TO EACH VEHICLE AND PERSONNEL GATE.

INSTALLED ON OR ADJACENT  TO EACH VEHICLE AND PERSONNEL GATE.

(AFVA 31-203) SIGNS SHALL BE SPACED NO GREATER THAN 300 FEET APART.  36" x 30" (AFVA 31-240) SIGNS SHALL BE 

1.  CONTROLLED AREA SIGNS SHALL BE INSTALLED ON THE OUTSIDE OF THE PERIMETER SECURITY FENCING.  18" x 15" 

SIGN NOTES:

1/2" DIA GALV. BOLT

THIS SHEET.  EDIT DETAIL TO FIT PROJECT. 

EDIT UFGS 01 58 00 PROJECT IDENTIFICATION TO POINT TO THE SIGN DETAIL ON 

DESIGNER'S NOTE:

BACKGROUND

BLUE

BACKGROUND

WHITE

1/2" DIA GALV. BOLT

GROUND LINE

4"x4" POST

- SEE NOTE 6

DECALOMANIA

EXECUTING AGENCY

1
2
0

BLACK LETTERING (TYP)

BACKGROUND
RED

4'x8'x3/4" EXTERIOR PLYWOOD

2"x6" ANCHOR

- SEE NOTE 6
DLA DECALCOMANIA

4
'

3
' 

M
IN

3
'
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E7
OUTLET PIT MARKING DETAIL
NO SCALE

ELEVATIONS DURING CONSTRUCTION.  EDIT NOTES ABOVE ACCORDINGLY.

AVAILABLE, DESIGNERS SHOULD SET PIT ELEVATIONS, WITH CONTRACTOR CONFIRMING EXISTING AND PROPOSED 

DETAIL IS USED FOR SETTING ELEVATIONS FOR NEW PITS WITHIN EXISTING PAVEMENT.  WHERE EXISTING INFORMATION IS 

DESIGNER NOTE:

MATCH EXISTING.

ALL NEW PAVEMENT OUTSIDE OF THE 1 ON 12 PAVEMENT TRANSITION AREA SHALL BE CONTINUOUSLY SLOPED TO 

4)  TOP OF PIT LID ELEVATION - SUBTRACT 0.04 FEET FROM THE TOP OF PIT LID FRAME ELEVATION.

DETAILS FOR SLOPE AND WIDTH INFORMATION.  

3)  TOP OF PIT LID FRAME ELEVATION - ADD ELEVATION CHANGE FROM PIT OUTSIDE PERIMETER.  SEE STRUCTURAL PIT 

2)  TOP OF PIT OUTSIDE PERIMETER ELEVATION - ADD 0.25' TO THE POINT WITH THE HIGHEST EXISTING ELEVATION.

1)  DETERMINE THE LOCATIONS AND ELEVATIONS OF POINTS A THRU D IN THE EXISTING PCC SLAB TO BE REMOVED.  

TOP OF HYDRANT FUEL PIT ELEVATIONS SHALL BE SET AS FOLLOWS:

NOTES:

A1
HYDRANT OUTLET PIT ELEVATION INSTRUCTION DETAL
NO SCALE

(TYP) - SEE NOTES 1 AND 2

TOP AND BOTTOM AT CORNERS 

(2) #4 BARS, 48" LONG @ 6 O.C. 

2.  PROVIDE 3" CLEAR FROM INNER BAR TO OUTSIDE OF HYDRANT OUTLET PIT WALL.

FROM BOTTOM OF SLAB TO LOWER REINFORCEMENT.

1.  PROVIDE 3" CLEAR FROM TOP OF SLAB TO UPPER REINFORCEMENT AND 3" CLEAR 

NOTES:

A4
AND VALVE PIT CORNER REINFORCING DETAILS
NO SCALE

HYDRANT OUTLET PIT

LID

PIT

ALL SIDES

    6' TYP

WHERE SNOW IS NOT A FACTOR.

PER UFC 3-260-04, OUTLET PIT MARKINGS SHOWN ARE OPTIONAL IN AREAS 

DESIGNER NOTE:

HYDRANT

E1
HYDRANT OUTLET PIT SURFACE DRAINAGE DETAIL
NO SCALE

D4
EXAMPLE OUTLET PIT POSITION AND ELEVATION PLAN
SCALE: 1" = 5'

JOINT (TYP)

EXPANSION 

EDGE 

THICKENED 

1

12

LAYOUT PLANS

JOINT PER JOINT

PCC PAVEMENT

LAYOUT PLANS

JOINT PER JOINT 

PCC PAVEMENT 

VARIES

0
.2

5
' 

M
IN
.

V
A

R
IE

S
,

PAVEMENT JOINTS

TRANSVERSE 

6.21'

5
.1

4
'

E 644 687.71

N 411 788.61

PIT CENTER

ELEV 19.13

ELEV 19.26

ELEV 19.27

ELEV 19.44

  C.  OUTLET PIT STRUCTURE IN MULTIPLE SLABS, STRADDLING A PAVEMENT SLAB JOINT LINE.

SLAB PERIMETER JOINT.

  B.  OUTLET PIT STRUCTURE WITHIN ONE SLAB, WITH THE OUTLET PIT EXTERIOR EXPANSION JOINT ALIGNED TO LAND ON A 

THE PIT WALL EXPANSION JOINT AND PERIMETER SLAB JOINTS.

  A.  OUTLET PIT STRUCTURE WITHIN WITHIN ONE PAVEMENT SLAB, MEETING THE MINIUMUM DISTANCE REQUIRED BETWEEN 

DESIRED TO LEAST DESIRED:

2.  OUTLET PIT POSITIONING WITHIN PAVEMENT SLABS SHALL FOLLOW THE FOLLOWING ORDER OF PREFERENCE FROM MOST 

ANY PAVEMENT SLAB JOINTS.

1.  A MINIMUM OF THREE FEET SHALL BE PROVIDED BETWEEN THE HYDRANT OUTLET PIT OUTER WALL EXPANSION JOINT AND 

DESIGNER NOTES:

A7
STOP BAR LOCATION PLAN
NO SCALE

0 5' 10'

OUTLET PIT

NEW HYDRANT

- SEE DETAIL D9 THIS SHEET

NEW STOP BAR MARKINGS 

CENTERLINE MARKING

NEW OR EXISTING TAXIWAY 

NOSE

C-17

KC-46A

KC-10, 767

C-5

C-130

KC-135

KC-135

C-130

C-5

KC-10, 767

KC-46A

C-17

NOSE

1
0
2
.6

7
'

1
1
'

1
5
'

2
8
'

3
5
'

5
3
'

8
7
'

TABLES.

AS NECESSARY FOR SPECIFIC AIRCRAFT PER OUTLET CONNECTION LOCATION 

INCLUDE DETAIL WHERE MULTIPLE AIR FRAMES WILL UTILIZE AN OUTLET PIT.  EDIT 

DESIGNER NOTE:

A9
STOP BAR LAYOUT DETAIL
NO SCALE

C-17

- SEE NOTE 1

BACKGROUND 

BLACK 

LETTERING (TYP)

REFLECTIVE YELLOW

18" HIGH BY 4" WIDE

MARKINGS (TYP)

YELLOW STOP BAR

12" WIDE REFLECTIVE

MARKING DETAIL

SEE STOP BAR 

C-17

REFLECTIVE YELLOW LETTERING.

1.  BLACK BACKGROUND SHALL EXTEND 6" ABOVE, BELOW, LEFT, AND RIGHT OF 

NOTE:

D9
STOP BAR MARKING DETAIL
NO SCALE

MARKING

CENTERLINE 

TAXIWAY 

MARKING

YELLOW STOP BAR 

12" x 36" REFLECTIVE

1
2
"

36"

F9
CENTERLINE MARKING DETAIL
NO SCALE

TAXIWAY

YELLOW MARKING

6" REFLECTIVE 

6
"

1V SLOPE (TYP)

LIMITS OF 12H ON 

CENTERLINE MARKING

6" REFLECTIVE YELLOW 

P.C.C. SLAB (TYP)

VALVE PIT STRUCTURE

HYDRANT OUTLET OR

FUEL PIT LID

 REFLECTIVE MARKING

SOLID YELLOW

PCC CROSS-SLOPE

SLOPE (TYP ALL SIDES)

SLOPE USING A 1V ON 12H 

ELEVATION TO PCC CROSS- 

SURFACE BACK FROM PIT LID 

TRANSITION PCC PAVEMENT  SEE PIT POSITION AND ELEVATION PLANS

FOR TOP OF PIT LID FRAME ELEVATION,

OUTLET PIT LID TOP OF FRAME - 

POSITION AND ELEVATION PLANS FOR SPOT ELEVATIONS

FOR TOP ELEVATION OF PIT PERIMETER, SEE PIT 

OUTLET PIT TOP OF STRUCTURE PERIMETER - 

ELEVATION = 19.59

OUTLET PIT PERIMETER 

ELEVATION = 19.70

OUTLET PIT TOP OF LID FRAME 

ELEVATION = 19.66

OUTLET PIT TOP OF LID 
19.59

19.59

19.59

19.59

HYDRANT OUTLET PIT #1 ELEVATIONS

THICKENED EDGE

POINT B

POINT C

POINT D

POINT A

P.C.C. SLAB (TYP)

6"

18"
TYP

18"
TYP

3'
TYP

E1

CS510

PAVEMENT JOINTS

LONGITUDINAL
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HYDRANT OUTLET ADAPTER

OPENING DIRECTION

OUTLET PIT LID 

CENTERLINE

  AIRCRAFT

O
P

E
N
IN

G
 D
IR

E
C

T
IO

N

O
U

T
L
E

T
 P
IT
 L
ID
 

CENTERLINE

  AIRCRAFT

(IN FEET)

DISTANCE FROM CENTERLINE

HINGE

PIT LID 

HINGE

PIT LID 

A1
DIAGRAM - OPENING TOWARDS CENTERLINE
NO SCALE

TYPICAL HYDRANT OUTLET PIT

A4
DIAGRAM - OPENING TOWARDS NOSE
NO SCALE

TYPICAL HYDRANT OUTLET PIT

HYDRANT OUTLET CONNECTOR LOCATION

AIRCRAFT

AFT OF NOSE

DISTANCE 

FROM CENTERLINE

DISTANCE 

OPENING DIRECTION

OUTLET PIT LID

C-5 55' +/- 5' 35' +/- 5' R TOWARD CENTERLINE

(SEE NOTE 4)

C-17, 747, KC-46A)

(E-4, KC-10, C-5, C-141

UNIVERSAL

C-17 35' R TOWARD CENTERLINE100' +/- 5'

C-130 30' R TOWARD CENTERLINE60' +/- 5'

C-141 35' +/- 5' R TOWARD CENTERLINE100' +/- 5'

B-1 25' - 30' R TOWARD NOSE105' +/- 5'

B-2 45' +/- 3' L TOWARD TAIL25'

B-52 30' R TOWARD CENTERLINE30' + 4', - 7'

KC-10 30' - 35' R TOWARD CENTERLINE85' - 100'

KC-135 30' +/- 5' R TOWARD CENTERLINE30' + 4', - 7'

E-4 35' R TOWARD CENTERLINE105'

KC-46A, 767 30' - 35' R TOWARD NOSE110' +/- 5'

30' - 35' R TOWARD CENTERLINE100' - 105'

(WHEN USING HSV - SEE NOTE 1)

HYDRANT OUTLET CONNECTOR LOCATION

AIRCRAFT

OPENING DIRECTION

OUTLET PIT LID

C-130, C-141

C-5, C-17, 25' - 32' R TOWARD CENTERLINE

AFT OF NOSE

DISTANCE 

FROM CENTERLINE

DISTANCE 

90' - 100'

747, B-1

KC-10, KC-46A, TOWARD CENTERLINE

TOWARD CENTERLINE75' - 80'

24' - 29' L TOWARD NOSE

KC-135

B-2

90' - 100'

14' - 19'

25' - 32' R

25' - 32' R

(WHEN USING 50 FOOT PANTOGRAPH - SEE NOTES 2 AND 3)

BE OBTAINED FROM THE APPLICABLE AIR FORCE COMMAND.

4.  DETAILED GUIDANCE ON UNIVERSAL HYDRANT OUTLET CONNECTOR LOCATIONS MUST 

3.  B-1 REQUIRES A 6-FOOT ADAPTER HOSE.

2.  PIT LID LOCKING BAR SHOULD BE ON THE AIRCRAFT TAIL SIDE OF PIT.

SERVICING VEHICLES.  THEY DO NOT APPLY IF PANTOGRAPHS ARE TO BE USED.

1.  RECOMMENDED DISTANCES APPLY TO PIT VALVE LOCATIONS WHEN USING HYDRANT 

NOTES:

C1
HYDRANT OUTLET CONNECTOR LOCATION TABLES
NO SCALE

O
P

E
N
IN

G
 D
IR

E
C

T
IO

N

O
U

T
L
E

T
 P
IT
 L
ID
 

CENTERLINE

  AIRCRAFT

  
  
  
  
  
  
  
  
 (
IN
 F

E
E

T
)

D
IS

T
A

N
C

E
 A

F
T
 F

R
O

M
 N

O
S

E
 

A7
DIAGRAM - OPENING TOWARDS TAIL
NO SCALE

TYPICAL HYDRANT OUTLET PIT

HYDRANT OUTLET ADAPTER

OUTLET PIT LID

B
-1

B B
-1

B

OUTLET PIT LID

HYDRANT OUTLET ADAPTER

(TYP)

HINGE

PIT LID

HINGE

PIT LID 

HINGE

PIT LID 

(IN FEET)

DISTANCE FROM CENTERLINE

(IN FEET)

DISTANCE FROM CENTERLINE

OUTLET PIT LID

  
  
  
  
  
  
  
  
 (
IN
 F

E
E

T
)

D
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T
A

N
C

E
 A

F
T
 F

R
O
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 N
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S

E
 

HINGE

PIT LID

  
  
  
  
  
  
  
  
 (
IN
 F

E
E

T
)

D
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T
A

N
C

E
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F
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 F
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C8x11.5

G
R

A
T
IN

G

S
P

A
N

C8x11.5

C
9
x
1
3
.4

C
9
x
1
3
.4

C9x13.4

8'-0" TYP

32'-6"

DETAIL E8

SEE BRACING 

BRACING

C9x13.4

3'-6"

3
'-
6
"

BRACING

TS3x3x3/16 (TYP)FUEL PIPES, TYP

C2

SS100

C2

SS100

CENTER

TOWARDS 

BRACING 

METAL BAR GRATING

W-19-4 (1 x1/8) STEEL

SIM

A1
PIPE CROSSING STAIRS PLAN
SCALE: 3/8" = 1'-0" 4'0 2' 8'

  ACCORDANCE WITH ASTM A123.

  AND BOLTS FOR STAIRS MUST BE HOT-DIP GALVANIZED IN 

2. ALL GRATINGS, HANDRAILS, STRINGERS, ANGLES, PLATES 

  PLATES AT ENDS.

  BANDED.  TREADS MUST BE FABRICATED WITH CARRIER 

  MAXIMUM PANEL WIDTH MUST BE 2'-0".  EDGES MUST BE

  GRATING MUST BE ANCHORED WITH SADDLE CLIPS.  

  LANDINGS MUST HAVE CHECKERED PLATE NOSINGS.  

  BE W-19-4, WITH BEARING BARS AS INDICATED.  TREADS AND 

1. METAL GRATING FOR LANDINGS AND STAIR TREADS MUST 

 

GENERAL NOTES:

1/4
TYP

NOTE: DIKE ACCESS STAIR BRACING MUST BE LOCATED AT TOP OF PLATFORM.

6.75"

10"

1

1

EL. = ####

EL. = ~105'-8"

CLEARANCE BETWEEN STEEL MEMBERS AND FUEL PIPES.

NECESSARY TO PROVIDE A MINIMUM OF 6 INCHES OF 

2. CATWALK HEIGHT AND BRACING MUST BE ADJUSTED AS 

MODIFIED TO FIT PROJECT SPECIFIC NEEDS. 

1. CATWALK STAIRS SHOWN ARE TYPICAL AND MUST BE 

 

DESIGNER NOTES:

G9
SECTION
SCALE: 1" = 1'-0"

POST

GUARDRAIL

HANDRAIL

3
"

DIKE ACCESS STAIRS BRACING DETAIL
SCALE: 1" = 1'-0"

OF BRACING

CENTER LINE 

BRACING (TYP)

L3X3X1/4 

BOLTS (TYP)

5/8" DIA. A325 

1/4" PLATE

TSS 3X3X3/16

5
" 

T
Y

P

6" TYP

C2
STAIR SECTION
SCALE: 1" = 1'-0"

FINISH GRADE

1/4

1" GROUT MIN.

1/2" DRAIN HOLESEE CIVIL

FINAL GRADE, 

FOOTING

CONCRETE 

SEE DETAIL A9

BASE PLATE

EMBED 6". (TYP)

ANCHOR BOLT. 

CAST-IN-PLACE

5/8" DIA. 

A325 BOLTS 

(2) 5/8" DIA. 
PLATE TO C8

WELD 1/4" END 

A325 BOLTS 

5/8" DIA. 

L3x3x1/4 TYP

STEEL PIPE

GALV. 

1 1/2" DIA. 

OR BOLT TO STRINGERS.  

TREAD, 11" x 3'-6".  WELD 

METAL BAR GRATING 

W-19-4 (1 1/4"X3/16") STEEL 

2
'-
0
" 

M
IN
.

1'-0" DIA.

9
"

1
0
"

1
'-
4
"

1
'-
4
"

6
.7

5
"

#
 R
 @
 6
.7

5
" 
=
 5
'-
7
 1
/2
"

# T @ 10" = 8'-4"

3
'-
8
"

6
"

1
'-
6
"

1
'-
6
"

3
'-
6
"

ROUND EDGE, TYP

G9

SS100

TYP

3'-0" SQUARE

E8

0 1' 2'6"

0 1' 2'6"

0 1' 2'6"

TOEPLATE

4" x 1/4"

1
/4
" 

M
A

X

C8X11.5

TS3x3x3/16 (TYP)

C9

SS100

C9X13.4

A9
BASE PLATE DETAIL
SCALE: 3" = 1'-0"

TYP
1/4

C9
TYP HANDRAIL BASE PLATE
SCALE: 3" = 1'-0"

1/2" PLATE

HOLE, TYP

1 1/16" DIA. 4" 4"

4
"

4
"

2
 3
/4
"

2
 3
/4
"

2 3/4" 2 3/4"

A325 BOLTS 

(2) 5/8" DIA. 

STRINGER

WIDTH TO MATCH 

1/4" BASE PLATE, 

STEEL PIPE

1 1/2" DIA. GALV.  
TO BASE PLATE

SEAL WELD HANDRAIL 

STRINGER
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1/4

1/4

1/4

1/4

L

L

L

L

A1
DETAIL A
SCALE: 3" = 1'-0"

C1
TYPICAL CORNER DETAIL
SCALE: 3" = 1'-0"

A3
DETAIL B
SCALE: 3" = 1'-0"

A5
DETAIL C
SCALE: 3" = 1'-0"

A9
DETAIL E
SCALE: 3" = 1'-0"

L4x4x1/2"
4

1

5"

1/4

"
4

1

1 1/2"

1"

A7
DETAIL D
SCALE: 3" = 1'-0"

LEGS AS REQUIRED

AND COPE VERTICAL 

L4x4x1/2 MITER CORNER 

LEG AS REQUIRED

CHIP HORIZONTAL 

L4x4x1/2 CUT AND 

L4x4x1/2

1/4" P

1/4" P

L5x3x1/2
TANK SHELL

1/4" P

REQUIRED

CORNER AS 

L4x4x1/2 MITER 

1/4" P

BASE OF VAULT

ALL AROUND

SEAL WELD

A9

SS101

A1

SS101

A3

SS101

A5

SS101

A5

SS101

A7

SS101

3.  TANK SLOPES AT 1.5% TO 3.0%.  SEE M-504 AND M-505 FOR OVERALL DEPTH OF VAULT.

2.  W-19-4 (1 1/4"X1/8") STEEL BAR GRATING NOT SHOWN.  SEE M-504 NOTES.

SS505 FOR ROLLING COVER DETAILS.

1.  SEE SHEET M-504 & M-505 FOR PRODUCT RECOVERY TANK DETAILS AND SS501, SS502, SS503, SS504, & 

NOTES:
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C

L
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2
1

SS101

C8

C8
SECTION 1
SCALE: 1" = 1'-0"

C4
TANK VAULT PLAN
SCALE: 1" = 1'-0"

VAULT (TYP)

TOP OF 

L4x4x1/2 AT 

L4x4x1/2 BELOW (TYP)

VAULT WALL, 1/4" P

L4x4x1/2

L4x4x1/2

L4x4x1/2

L5x3x1/2

NOT TO SCALE

TANK SHELL 

0 1' 2'6" 0 1' 2'6"
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SEE SHEET MS###

EL. PIPE CENTERLINE

AT NO ADDITIONAL COST TO THE GOVERNMENT AND SHALL BE SUBMITTED FOR APPROVAL.

MATCH THE CONFIGURATION OF THE SUPPLIED PITS SHALL BE PROVIDED BY THE CONTRACTOR 

CLOSEST STANDARD SIZE.  ANY CHANGES TO THE REINFORCED CONCRETE REQUIRED TO 

THOSE INDICATED, BUT EXCEEDING THE INDICATED DIMENSIONS ONLY BY THE AMOUNT OF THE 

1.  FUEL PIT DIMENSIONS SHALL BE AS STANDARD WITH THE MANUFACTURER AND NOT LESS THAN 

B.  REINFORCING BARS: SPECIFIED YIELD  STRENGTH Fy = 60 KSI (GRADE 60).

AT 28 DAYS FOR ALL WORK.

A.  CONCRETE: SPECIFIED COMPRESSIVE STRENGTH f'c = [4,000 PSI][4,500 PSI][5,000 PSI] 

1.  REINFORCED CONCRETE:

 

EFFECTS OF SURCHARGE FROM AIRCRAFT WHEEL LOADS.

LOADINGS INCLUDING THE EFFECTS OF LATERAL EARTH PRESSURE, HYDROSTATIC PRESURE AND THE 

2.  WHEN REQUIRED, REINFORCED CONCRETE FOR THE PITS SHALL BE DESIGNED FOR SITE SPECIFIC 

AND SHALL BE DESIGNED FOR SITE SPECIFIC INSTALLATION CONDITIONS.

DIMENSIONS EXCEED THOSE SHOWN.  DEPTH OF ISOLATION VALVE PIT IS DEPENDENT ON PIPE PROFILE 

REINFORCED CONCRETE FOR THE HYDRANT PITS SHALL BE REDESIGNED IF THE REQUIRED 

1.  PLAN AND DETAILS SHOWN ARE TYPICAL FOR THE APPLICATIONS SHOWN ON SHEETS MS501 & MS502.  

2'-11" LAP (TYP)

W
ID

T
H

1
'-
0
" 
+
 R
IB

6
'-
3
"

W
ID

T
H

1
'-
0
" 
+
 R
IB

WIDTH

1'-0" + RIB
3'-5" (4'-9" @ SIM.) WIDTH

1'-0" + RIB

(TYP)

2" CLR.

(TYP)

2" CLR.

W
ID

T
H

1
'-
0
" 
+
 R
IB

6
'-
3
"

W
ID

T
H

1
'-
0
" 
+
 R
IB

2'-11" LAP (TYP)

WIDTH

1'-0" + RIB
3'-5" (4'-9" @ SIM.) WIDTH

1'-0" + RIB

SEE SHEET CS510

EL. TOP OF FRAME

3'-5"

P
IT
 E

L
. 

A
N

D
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IP

E
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E
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L
IN

E
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L
.

P
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 D

E
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R
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N
 T

O
P
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F

4'-9" CLR. MIN.

S
E

E
 S

H
E

E
T
 M

S
5
0
2

1'-0" MIN. (TYP)

(TYP)

2" CLR.

NOTE: REFERENCE SHEET MS502 FOR PIT DETAILS AND LID ORIENTATION.

3
" 

C
L

R
.

1'-3"

1
'-
0
"

2
'-
6
" 

L
A

P

JOINT.  SEE SHEET #-###.

THICKENED EDGE EXPANSION 

AIRFIELD  PAVEMENT WITH 

E.F. (TYP)

#6 @ 12" HORIZ. 

SS301

SIM E4

SS301

SIM E1

FUEL PIT NOTES:

MATERIAL NOTES:

PIT DESIGN NOTES TO THE DESIGNER:

12

1

NOTE: REFERENCE SHEET MS501 FOR PIT DETAILS AND LID ORIENTATION.

SEE SHEET CS510

EL. TOP OF FRAME

2'-1"

6
'-
0
"

3'-5" CLR. MIN.

1
'-
0
"

1'-3"

3
" 

C
L

R
.

1'-0" MIN. (TYP)

2
'-
6
" 

L
A

P

(TYP)

2" CLR

E1

SS301

E4

SS301

TOP SURFACE OF CONCRETE

RECESS PIT LID 1/2" BELOW 

1
/2
" 

C
L

R

A1
HYDRANT OUTLET PIT SECTION
SCALE: 3/4" = 1'-0"

A5
ISOLATION VALVE PIT SECTION
SCALE: SCALE: 3/4" = 1'-0"

E1
PIT OPENING SECTION
SCALE: 3/4" = 1'-0"

E4
PIT MAIN WALL SECTION
SCALE: 3/4" = 1'-0"

BARS IN WALL AS SHOWN (TYP)

HOOK.  LAP WITH VERTICAL 

#5 @ 12" WITH 90 DEGREE STD 

#5 @ 12" VERT. E.F. (TYP)

#6 @ 12" HORIZ. E.F. (TYP)

AROUND BENT BARS

#4 CLOSED TIES 

FIBERGLASS PIT

SHOWN FOR CLARITY

W-SHAPE NOT 

UNDER BOTTOM SLAB

BASE COURSE MATERIAL 

1'-0" COMPACTED AGGREGATE 

TOP & BOTTOM

#4 @ 12" E.W. 

SHEET #-###.

EXPANSION JOINT.  SEE 

WITH THICKENED EDGE 

AIRFIELD  PAVEMENT 

ALUMINUM PIT COVER
WELD TO #7 BENT BAR (TYP)

WITHIN 1" FROM INSIDE FACE, 

#7 ANCHOR BAR, POSITION 

COVER HANDHOLES

O.C. BETWEEN 

#7 BENT BAR @ 12" 

MANUFACTURER.  SEE SECTION E4.

POCKETS PROVIDED BY PIT 

W-SHAPE BEHIND COUNTERWEIGHT 

PIT MANUFACTURER.

CONCRETE ANCHOR BY BY 

PIT REINFORCEMENT RIB/ 

BARS IN WALL AS SHOWN (TYP)

HOOK.  LAP WITH VERTICAL 

#5 @ 12" WITH 90 DEGREE STD 

E.F. (TYP)

#5 @ 12" VERT. 

SPEC. 33 52 43.13

SEALS.  SEE 

SLEEVE AND 

AROUND BENT BARS

CLOSED TIES 

(2) LAYERS OF #4 

COVER HANDHOLES

O.C. BETWEEN 

#7 BENT BAR @ 6" 

#7 BENT BAR (TYP)

INSIDE FACE, WELD TO 

POSITION WITHIN 1" OF 

#7 ANCHOR BAR, 

12

1

ALUMINUM PIT COVER

SHOWN FOR CLARITY

W-SHAPE NOT 

PIT

FIBERGLASS 

PIT MANUFACTURER.

CONCRETE ANCHOR BY BY 

PIT REINFORCEMENT RIB/ 

TOP & BOTTOM

#4 @ 12" E.W. 

UNDER BOTTOM SLAB

BASE COURSE MATERIAL 

1'-0" COMPACTED AGGREGATE 

ALL-AROUND PIT (TYP)

#6 @ 12" HORIZ. E.F. 

ALL-AROUND PIT (TYP)

#5 @ 12" VERT. E.F. 

AS NECESSARY FOR REBAR (TYP)

MANUFACTURER.  DRILL HOLES IN WEB 

W-SHAPE PROVIDED BY PIT 

@ 12" (TYP)

#6 CORNER BAR 

@ 12" (TYP)

#6 CORNER BAR 

WEIGHT POCKET

COUNTER 

#6 @ 12"

#5 @ 12" O.C.,

AS NECESSARY FOR REBAR (TYP)

MANUFACTURER.  DRILL HOLES IN WEB 

W-SHAPE PROVIDED BY PIT 

(2 LAYERS @ SIM)

#4 CLOSED TIES 

INSIDE FACE

@ 12" O.C., 

#3 BENT BAR 

(BELOW)

PIT WALL 

HOLE (ABOVE)

COVER HAND 

MANUFACTURER.  SEE SECTION E4.

POCKETS PROVIDED BY PIT 

W-SHAPE BEHIND COUNTERWEIGHT 

2'0 1' 4' 2'0 1' 4'

2'0 1' 4' 2'0 1' 4'

TOP SURFACE OF CONCRETE

RECESS PIT LID 1/2" BELOW

2
" 

C
L

R
 (

T
Y

P
)
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1
12

GRADE

PROVIDE 90 DEGREE BEND INTO INTERSECTING WALL.

POSSIBLE AND BEND HORIZONTAL.  WHERE INTERSECTING WALL DOES NOT ALLOW FULL EXTENSION, 

NOTE: WHERE BASE SLAB DOES NOT ALLOW FULL EXTENSION OF EXTRA #5 BARS, EXTEND AS FAR AS 

NOTE: REFERENCE SHEET MS501 & MS502 FOR PIT DETAILS AND LID ORIENTATION.

PAVEMENT.

ALLOW DRAINAGE FROM THE CHANNEL FRAME ONTO THE SURROUNDING GRADE OR 

PIT. A 1 1/2" DRAINAGE COUPLING SHALL BE PROVIDED.  DRAINS SHALL BE PROVIDED TO 

6.  DOORS SHALL DRAIN TO A CHANNEL FRAME TO PREVENT RAINWATER FROM ENTERING THE 

RELEASING LOCK FROM ABOVE.  HARDWARE SHALL BE ZINC PLATED AND CHROMATE SEALED.

SNAP LOCK WITH RELEASE HANDLE ON THE UNDERSIDE, AND REMOVABLE KEY HANDLE FOR 

STAINLESS STEEL PINS, COMPENSATING SPRINGS OR TORSION BARS, HOLD OPEN ARM AND 

5.  DOOR SHALL OPEN TO 90 DEGREES AND SHALL BE EQUIPPED WITH HEAVY BRASS HINGES, 

DOORS AND FRAMES SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE WITH ASTM A123.

OPTION OF THE CONTRACTOR UNLESS SPECIFICALLY CALLED OUT AS ALUMINUM. STEEL 

4.  DOORS AND FRAMES SHALL BE OF EITHER ALUMINUM OR STEEL CONSTRUCTION AT THE 

FOOT.

3.  PIT DOORS SHALL BE DESIGNED TO WITHSTAND A LIVE LOAD OF 150 POUNDS PER SQUARE 

ENGAGED IN THE MANUFACTURE OF SUCH DOORS.

2.  SINGLE LEAF VALVE PIT DOORS SHALL BE THE PRODUCT OF A COMPANY REGULARLY 

1. SEE SHEET MS503  FOR ADDITTIONAL DETAILS.

VAULT DOORS:

SIZE AS NOTED ON DRAWINGS.

2.   EXPANSION BOLTS SHALL CONFORM TO FED. SPEC. FF-S-325, GROUP II, TYPE 4, CLASS I, 

(GRADE 60).

2. CONCRETE REINFORCING BARS SHALL HAVE A SPECIFIED YIELD STRENGTH OF 60 KSI 

STRENGTH, F'c, OF [4000 PSI][4500 PSI][5000 PSI] @ 28 DAYS FOR ALL WORK.

1.   CAST-IN-PLACE REINFORCED CONCRETE SHALL HAVE A SPECIFIED COMPRESSIVE 

MATERIALS:

C
LA

S
S
 "B

" LA
P
 S

P
LIC

E

18" CLR.

10" MIN.

3
'-
1
"

1'-11 1/2"

1
0
"

6"

3"3
"

(T
Y
P
)

2" C
LR
.

VAULT NOTES

A8
TYPICAL WALL PENETRATION DETAIL
SCALE: NTS

A4
TYPICAL HIGH POINT VENT PIT OR LOW POINT DRAIN PIT (PAVED AREAS)
SCALE: NTS

D7
TYP HIGH POINT VENT VAULT OR LOW POINT DRAIN VAULT (UNPAVED AREAS)
SCALE: NTS

SEE SHEET #-###

EL. TOP OF FRAME

O.C., E.W.

#4 AT 10"

UNDER BOTTOM SLAB

BASE COURSE MATERIAL 

1'-0" COMPACTED AGGREGATE 

FOR TYPICAL FEATURES

LEAF PIT DOOR. SEE NOTES 

3'-0" X 3'-0" ALUMINUM SINGLE 

EQUALLY SPACED

5 - #4  E.W., 

SHEET #-###.

EXPANSION JOINT.  SEE 

WITH THICKENED EDGE 

AIRFIELD PAVEMENT 

OF CONCRETE

BELOW TOP SURFACE 

RECESS PIT LID 1/2" 

& UFGS 33 52 14.13

PIT COVER. SEE MECH 

#5 @ 8" HORIZ.

#5 @ 10" VERT. ANCHOR

CONCRETE 

INTEGRAL 

FIBERGLASS PIT

UNDER BOTTOM SLAB

BASE COURSE MATERIAL 

1'-0" COMPACTED AGGREGATE 

STD. 90 DEG. HOOK

EQUALLY SPACED

6-#4 REBAR E.W., 

3"

3
"

1
0
"

3
'-
1
" 

M
IN

5
'-
0
" 

M
A

X

1
'-
0
"

2
"

3"

6" TYP

REINFORCEMENT

MATCH WALL 

BAR SIZE TO 

SEAL

MECHANICAL 

SLEEVE

FUEL PIPE

6"

6"

6"6"
(TYP.)

HOLE

11/16" DIA. 

C  6" SS PIPE

1
3
'-
0
"

CAP PL

1" GROUT

1'-0" 1'-0"1'-3"

1
'-
0
"

NUTS AT BOTTOM

THRD'S AT TOP, TACK WELD

LONG W/NUT & WASHER, 2"

" A.B.'S (A307) x 1'-3"2
1

ANCHOR BOLTS (4 REQ'D)

WELDED BOTH ENDS. 

PIPE BRACE CONT.

3" DIA STD. WT. STL.

STEEL PIPE

6" DIA. STD. WT. 

SEE BASE PLATE DETAIL F8

TO STATIC GROUND ROD

# 1/0 TW CU GND CONDUCTOR

PAD REINFORCING

SEE CS507 FOR TYPICAL

4 #4's EACH WAY

BETWEEN BOLT AND PIPE

1/8" x 3" TEFLON PAD

1/2" DIA. U-BOLT WITH

" PL2
112"x12"x 

PAD

" TEFLON4
1

"4
14 

"4
14 

"4
14 "4

14 
1/4" PL

1'-0"

L

D3
PIPE SUPPORT SECTION
SCALE:  NTS

F6
PIPE SUPPORT CAP PLATE DETAIL
SCALE:  NTS

F8
PIPE SUPPORT BASE PLATE DETAIL
SCALE:  NTS

1/4

1/4

1/4

1/4

SS302

F6
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1

NOTE: REFERENCE SHEET MS506 FOR PIT DETAILS AND LID ORIENTATION.

2'-1"

6
'-
0
"

3'-5" CLR. MIN.

1
'-
0
"

1'-3"

3
" 

C
L

R
.

1'-0" MIN. (TYP)

2
'-
6
" 

L
A

P

(TYP)

2" CLR

2'-11" LAP (TYP)

W
ID

T
H

1
'-
0
" 
+
 R
IB

6
'-
3
"

W
ID

T
H

1
'-
0
" 
+
 R
IB

WIDTH

1'-0" + RIB

3'-5" WIDTH

1'-0" + RIB

(TYP)

2" CLR.

A1

SS303

A7

SS303

9"9"8"4'-0"8"9"

1'-0"

1
'-
0
"

1'-0"

1
'-
6
"

1
'-
6
"

9'-4"

8'-0"

4
'-
0
"

5
'-
4
"

10'-10"

6
'-
1
0
"

6" 2'-0" MAX.

1
'-
0
"

5
'-
9
"

1
'-
0
"

(TYP)

2" CLR.

W
ID

T
H

1
'-
0
" 
+
 R
IB

6
'-
3
"

W
ID

T
H

1
'-
0
" 
+
 R
IB

2'-11" LAP (TYP)

WIDTH

1'-0" + RIB

3'-5" WIDTH

1'-0" + RIB

4. SEE SHEET SS305 FOR MISCELLANEOUS DETAILS.

3. REFER TO SS501-SS505 FOR ROLLING COVER DETAILS.

2. REFER TO MS506 FOR ROLLING COVER DIRECTION.

1. REFER TO MS506 FOR PIPE PENETRATION INFORMATION. 

NOTES

3"

A7
PANTOGRAPH FLUSHING CONNECTION VAULT ELEVATION
SCALE: 3/4" = 1'-0"

D7
PANTOGRAPH FLUSHING CONNECTION VAULT PLAN
SCALE: 3/4' = 1'-0"D3

PANTOGRAPH HYDRANT OUTLET PIT SECTION
SCALE: 3/4" = 1'-0"

UNDER BOTTOM SLAB

COURSE MATERIAL 

AGGREGATE BASE 

1'-0" COMPACTED 

TOP & BOTTOM

#5 @ 10" E.W. 

BARS IN WALL AS SHOWN (TYP).

HOOK.  LAP WITH VERTICAL 

#4 @ 12" WITH 90 DEGREE STD 

RESISTANT WATERSTOP

DUMBBELL FUEL 

6" MIN, FLAT OR 

GRATING W/ SADDLE CLIPS.

AROUND PENETRATIONS.  ANCHOR 

GRATING BANDED @ ENDS & 

P-19-4 (1 3/4"x3/16") ALUMINUM BAR 

#4 @ 12" O.C.,  E.W.

FINISHED GRADE

OUTLINE OF SLAB

DEEP SUMP PIT

1'-0" x 1'-0" x 3" 

L3"x3"x3/16"

SPAN (TYP)

GRATING 

UNDER BOTTOM SLAB

BASE COURSE MATERIAL 

1'-0" COMPACTED AGGREGATE 

TOP & BOTTOM

#4 @ 12" E.W. 

BARS IN WALL AS SHOWN (TYP).

HOOK.  LAP WITH VERTICAL 

#5 @ 12" WITH 90 DEGREE STD 

PIT MANUFACTURER

CONCRETE ANCHOR BY BY 

PIT REINFORCEMENT RIB/ 

PROVIDED BY PIT MANUFACTURER

COUNTERWEIGHT POCKETS 

W-SHAPE BEHIND 

FIBERGLASS PIT

CLARITY

SHOWN FOR 

W-SHAPE NOT 

SHEET #-###.

EXPANSION JOINT.  SEE 

WITH THICKENED EDGE 

AIRFIELD  PAVEMENT 

ALUMINUM PIT COVER

SEE SHEET CS510

EL. TOP OF FRAME

OF CONCRETE

BELOW TOP SURFACE 

RECESS PIT LID 1/2" 

WELD TO #7 BENT BAR (TYP)

WITHIN 1" FROM INSIDE FACE, 

#7 ANCHOR BAR, POSITION 

HANDHOLES

BETWEEN COVER 

#7 BENT BAR @ 12" O.C. 

AROUND BENT BARS

#4 CLOSED TIES 

#6 @ 12" HORIZ. E.F. (TYP)

#5 @ 12" VERT. E.F. (TYP)

A4
PIT MAIN WALL SECTION
SCALE: 3/4" = 1'-0"

REBAR (TYP)

NECESSARY FOR 

DRILL HOLES IN WEB AS 

PIT MANUFACTURER. 

W-SHAPE PROVIDED BY 

ALL-AROUND VAULT (TYP)

#5 @ 12" VERT. E.F. 

#6 CORNER BAR @ 12" (TYP)

ALL-AROUND VAULT (TYP)

#6 @ 12" HORIZ. E.F. 

A1
PIT OPENING SECTION
SCALE: 3/4" = 1'-0"

NECESSARY FOR REBAR (TYP)

HOLES IN WEB AS 

MANUFACTURER.  DRILL 

W-SHAPE PROVIDED BY PIT 

#5 @ 12" O.C.,

#6 @ 12"

WEIGHT POCKET

COUNTER 

BAR @ 12" (TYP)

#6 CORNER 

HOLE (ABOVE)

COVER HAND 

(BELOW)

PIT WALL 

INSIDE FACE

@ 12" O.C., 

#3 BENT BAR 

(2 LAYERS @ SIM)

#4 CLOSED TIES 

A4

SS303

2'0 1' 4'2'0 1' 4'2'0 1' 4'

2'0 1' 4'2'0 1' 4'

WATERPROOFING

MEMBRANE

SHOWN). SEE NOTES 2 & 3. 

ROLLING COVER (NOT 

(BEYOND)

SUMP
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8"8" 9'-0"

5
'-
6
"

5
'-
6
"

9'-0"

10" TYP

1
'-
0
"

1
'-
0
"

8. INTERIOR GRATING FRAMING SHALL BE DESIGNED BY THE DESIGNER OF RECORD.

7. PROVIDE ADDITIONAL REINFORCEMENT AROUND PENETRATIONS.  (SEE SHEET SS302)

6. REFER TO SHEET SS305 FOR LADDER & MISCELLANEOUS DETAILS.

5. REFER TO SHEETS SS501-SS505 FOR ROLLING COVER DETAILS.

4. REFER TO SHEET MS509 FOR GRATING LAYOUT.

3. REFER TO SHEET MS509 FOR ROLLING COVER LAYOUT.

2. REFER TO SHEET MS509 FOR PIPING LAYOUT.

1. REFER TO SHEET MS509 FOR PENETRATION INFORMATION.

NOTES:

1
.3
 x
 l
d
 (

T
Y

P
)

A7
TRUCK FILL PANTOGRAPH VAULT PLAN
SCALE: 3/4" = 1'-0"

A3
TRUCK FILL PANTOGRAPH VAULT SECTION
SCALE: 3/4" = 1'-0"

TO DETAIL E4 ON SS305

NON-SLIP RUNGS @ 12" REFER 

ACCESS LADDER  3/4" DIA. 

REINFORCEMENT

IN WEB AS NECESSARY FOR 

MANUFACTURER. DRILL HOLES 

W-SHAPE BY VAULT 

OUTLINE OF SLAB

TOP & BOTTOM

#4 @ 12" E.W. 

MANUFACTURER

W-SHAPE BY VAULT 

MANUFACTURER

SUMP BY VAULT 

#4 STD HOOK @ 12"

#4 @ 12" E.W.
1/2" THICK FIBERGLASS PIT

ANCHOR (TYP)

INTEGRAL CONCRETE 

FINISHED GRADE

2'0 1' 4'2'0 1' 4'

NOTES 3 & 5. 

(NOT SHOWN). SEE 

ROLLING COVER 

D3
TRUCK FILL PANTOGRAPH VAULT SECTION
SCALE: 3/4" = 1'-0" 2'0 1' 4'

8"8" 5'-6"

5
'-
6
"

10" TYP

1
'-
0
"

1
'-
0
"

1
'-
6
"

TOP & BOTTOM

#4 @ 12" E.W. 

MANUFACTURER

W-SHAPE BY VAULT 
#4 STD HOOK @ 12"

#4 @ 12" E.W.
1/2" THICK FIBERGLASS PIT

GRATING INFORMATION

SEE MS509 & SS305 FOR 

L3"x3"x3/16" 

ANCHOR (TYP)

INTEGRAL CONCRETE 

FINISHED GRADE

NOTES 3 & 5. 

(NOT SHOWN). SEE 

ROLLING COVER 

D3

SS304

A3

SS304
NOTE 8)

SHOWN; SEE 

(NOT 

GRATING 

L3"x3"x3/16"

 

6" TYP.

2'-0" MAX.
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GRATING SPAN

A6
SECTION
SCALE: 1-1/2" = 1'-0"

MIN.

2'-0" O.C. MAX. EMBED 4" 

EXPANSION ANCHOR @ 

5/8" DIA. STAINLESS STEEL 

L3x3x3/16" CONT., GALV.

CONTROL MOISTURE INFILTRATION INTO THE PIT.

HAS BEEN A PROBLEM IN BELOW GRADE STRUCTURES, ADDITIONAL MEASURES MAY BE REQUIRED TO 

ABOVE THE FLOOR OF THE VAULT OR WHERE PREVIOUS EXPERIENCE INDICATES WATER LEAKAGE 

PREVENT CORROSION.  WHERE THE SOILS INVESTIGATION INDICATES THE WATER TABLE MAY RISE 

AT CONSTRUCTION JOINTS, ON THE FORM TIES, AND INCREASED CONCRETE COVER ON REBAR TO 

THE EFFECTS OF SURCHARGE.  DESIGN OF THE PITS SHALL INCORPORATE THE USE OF WATERSTOPS 

LOADINGS INCLUDING THE EFFECTS OF LATERAL EARTH PRESSURE, HYDROSTATIC PRESURE AND 

2.  WHEN REQUIRED,  REINFORCED CONCRETE FOR THE PITS SHALL BE DESIGNED FOR SITE SPECIFIC 

EXCEEDS 7'-0" BELOW GRADE.

REDESIGNED IF THE REQUIRED PLAN DIMENSIONS EXCEED THOSE SHOWN OR IF DEPTH OF PIT 

1.  PLAN AND DETAILS SHOWN ARE TYPICAL.  REINFORCED CONCRETE FOR THE PITS SHALL BE 

NOTES TO THE DESIGNER:

THE CHANNEL FRAME ONTO THE SURROUNDING GRADE OR PAVEMENT.

DRAINAGE COUPLING SHALL BE PROVIDED.  DRAINS SHALL BE PROVIDED TO ALLOW DRAINAGE FROM 

F.  DOORS SHALL DRAIN TO A CHANNEL FRAME TO PREVENT RAINWATER FROM ENTERING THE PIT. A 1 1/2" 

ABOVE.  HARDWARE SHALL BE ZINC PLATED AND CHROMATE SEALED.

RELEASE HANDLE ON THE UNDERSIDE AND REMOVABLE KEY HANDLE FOR RELEASING LOCK FROM 

STEEL PINS, COMPENSATING SPRINGS OR TORSION BARS, HOLD OPEN ARM AND SNAP LOCK WITH 

E.  DOOR SHALL OPEN TO 90 DEGREES AND SHALL BE EQUIPPED WITH HEAVY BRASS HINGES, STAINLESS 

HOT-DIP GALVANIZED IN ACCORDANCE WITH ASTM A 123.

CONTRACTOR UNLESS SPECIFICALLY CALLED OUT AS ALUMINUM.  STEEL DOORS AND FRAMES SHALL BE 

D.  DOORS AND FRAMES SHALL BE OF EITHER ALUMINUM OR STEEL CONSTRUCTION AT THE OPTION OF THE 

C.  PIT DOORS SHALL BE DESIGNED TO WITHSTAND A LIVE LOAD OF 150 POUNDS PER SQUARE FOOT.

ENGAGED IN THE MANUFACTURE OF SUCH DOORS.

B.  SINGLE AND DOUBLE LEAF VALVE PIT DOORS SHALL BE THE PRODUCT OF A COMPANY REGULARLY 

A.  SEE SHEETS #-### & #-### FOR SIZE AND TYPE OF PIT DOOR.

6.  PIT DOORS

DRAWINGS.

5.  EXPANSION BOLTS SHALL CONFORM TO FED. SPEC. FF-S-325, GROUP II, TYPE 4, CLASS I, SIZE AS NOTED ON 

B.  REINFORCING BARS: SPECIFIED YIELD STRENGTH Fy = 60 KSI (GRADE 60).

A.  CONCRETE:  SPECIFIED COMPRESSIVE STRENGTH F'c = [4,000][4,500][5,000] PSI @ 28 DAYS FOR ALL WORK.

4.  CAST-IN-PLACE REINFORCED CONCRETE

     ISOLATION BETWEEN ALUMINUM GRATING AND GALVANIZED STEEL SUPPORTS.

3.  SUPPORTS AND LADDER SHALL BE HOT-DIPPED GALVANIZED STEEL IN ACCORDANCE WITH ASTM A123.  PROVIDE

2.  REMOVABLE BAR GRATING NOT SHOWN ON PLAN FOR CLARITY.

DETAILS.

1.  SEE SHEETS C#### & C#### FOR PIPING PLAN, GRADE AND PIPE CENTERLINE ELEVATIONS AND ADDITIONAL 

VALVE VAULT NOTES:

8"

1
'-
0
"

1
'-
6
"

4"

2
'-
1
"

8"

5
"

1
0
"

3
" 

C
L

R
.

3" CLR.

1
'-
7
" 

L
A

P

(T
Y

P
)

1
'-
0
"

6
"

S
P

A
C

E
 B

R
A

C
K

E
T
S
 @
 M

A
X
.1

0
'-
0
' 
O
.C
.

1'-6"

M
A

X
.

1
'-
0
"

6
"

(TYP)

2" CLR.

"
2

1
2

2"

1
'-
0
"

E6
TYPICAL WALL CORNER DETAIL
SCALE: 3/4" = 1'-0"

E4
LADDER ELEVATION
SCALE: 3/4" = 1'-0"

C4
ELEVATION OF BRACKET
SCALE: NTS

SS305

C4

DRAWINGS AND SUBMITTED FOR APPROVAL.

NOTE: HORIZONTAL CONSTRUCTION JOINTS SHALL BE SHOWN ON SHOP SS305

A4

A4
LADDER RUNG CONNECTION
SCALE: NTS

C6
OPTIONAL HORIZONTAL CJ
SCALE: NTS

A8
TYPICAL WALL SECTION
SCALE: 3/4" = 1'-0"

PIPE C ELEV.

SEE NOTE 1 FOR

L

FOR ELEV.

SEE NOTE 1

#4 @ 10" O.C.,  E.W.
WATERSTOP

6" FLAT OR DUMBELL 

STD. HOOK

#4 @ 12" O.C. W/ 

PIPE ADJUSTABLE SEALS

SLEEVE AND 

WATERPROOFING

MEMBRANE 

#4 @ 12" O.C., E.W.

GRATING W/ SADDLE CLIPS.

AROUND PENETRATIONS.  ANCHOR 

GRATING BANDED @ ENDS & 

P-19-4 (1 3/4"x3/16") ALUMINUM BAR 

PIT NOTES.

PIT DOOR.  SEE VALVE 

DOUBLE LEAF VALVE 

(OPTION) SINGLE OR 

ROUGHEN SURFACE

BOTH SIDES.

FORM OR SAWCUT.  TYP.  

RESERVOIR W/ SEALANT.  

1/2"x3/4" CONTINUOUS 

WATERSTOP

6" FLAT OR DUMBBELL 

#4 @ 12" E.W.

AT CORNER

#4 VERT. BAR 

HOOK

STANDARD 

RUNGS TO SIDE RAILS

DIA. MTL. RUNGS.  WELD 

RAILS PUNCHED FOR 3/4" 

2 1/2"x3/8" MTL. SIDE 

3/4" DIA. METAL RUNG

3/4" DIA. METAL RUNG

SIDE RAIL

2 1/2"x3/8" MTL. 

EMBEDDED 4" MIN.

EXPANSION ANCHOR 

STAINLESS STEEL 

BRACKET W/ 5/8" DIA. 

2 1/2"x3/8" MTL. 

FLOOR LINE

RUNG (TYP)

3/4" DIA. STL. 

TOP OF WALL

2'0 1' 4'

SEE SHEET SS501-SS505

ROLLING PIT COVER (NOT SHOWN)
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WIDTH BLOCATION

REF. SHEET

VAULT

NO.

LENGTH A
STIFFENER

THICKNESS

6016-T6

TYPE

ALUMINUM

SHELL

MATERIAL

SHELL

THICKNESS

1/4" 1/4"

VAULT SCHEDULE

L

STEEL VAULT

L = A + 3 1/2" + (2 x SHELL THICKNESS)S = B + 1'-1" + (2 x SHELL THICKNESS)

S

CONCRETE VAULT

L

S = B + 1" + (2 x SHELL THICKNESS)

S

CONCRETE VAULT STEEL VAULT

- - - - L = A + 10 5/8" + (2 x SHELL THICKNESS)

BELOW THE ROLLING PIT COVER.

DISTANCE OF C/2. THE   HEIGHT OF CONCRETE PIER SHALL BE A MINIMUM OF 1" 

THE 12" DIA. FOOTING IN DETAIL B1 "VAULT ELEVATION", SHALL BE ADDED AT A 

6.  IF "C" IS 8'-4" OR GREATER, THEN AN 8" DIAMETER CONCRETE FOOTING, SIMILAR TO 

GALVANIZED UNLESS OTHERWISE INDICATED ON THESE DRAWINGS.

5.  ALL FERROUS STEEL INCLUDING BOLTS, NUTS, AND WASHERS SHALL BE 

ANGLE DURING INSTALLATION USING THE VAULT TRACK FOR TEMPLATE.

4.  THE CONTRACTOR SHALL DRILL 3/4" DIA. MOUNTING HOLES IN THE STEEL VAULT 

MUST BE PROVIDED AT "WS/2".

3.  IF "WS" (WHEEL SPACING) IS 8'-4" OR GREATER, A THIRD SET OF 6" DIA. WHEELS 

OFFICER'S REPRESENTATIVE THAT THE COVER AND COVER TRACKS ARE LEVEL.

IN ADDITION, THE CONTRACTOR SHALL DEMONSTRATE TO THE CONTRACTING 

PROPER WHEEL ADJUSTMENTS TO ELIMINATE BINDING AND TRACK MISALIGNMENT. 

2.  THE ROLLING COVER SHALL BE FIELD TESTED BY THE CONTRACTOR TO ENSURE 

BY ADJUSTING THE LEVELING NUTS.

LEVELING NUTS.  THE TRACK FOR CONCRETE ROLLING COVERS SHALL BE LEVELED   

THE VAULT.  THE TRACK AT THE CONCRETE POST SHALL BE ADJUSTED WITH THE 

1.  THE TRACK FOR STEEL ROLLING COVERS SHALL BE SHIMMED TO MAKE LEVEL AT 

NOTES:

C9
ANCHOR BOLT DETAIL
SCALE: NTS

SS501

B1

E1
VAULT PLAN
NTS

B1
VAULT ELEVATION
NTS

6
"

F
R

O
S

T
 D

E
P

T
H
 O

R
 M

IN
. 
5
'-
0
"

A C/2

8" DIA.

WS (SEE NOTE 3)

L (OUTSIDE TO OUTSIDE)

S
 (

O
U

T
S
ID

E
 T

O
 O

U
T
S
ID

E
)

2
 3
/4
"

"
2

1
1

1
"

6
"

C = A + WALL THICKNESS + 9 1/2" (CONCRETE VAULT)

C = A + 1'-4" (STEEL VAULT)

B
 -
 8
" 
(C

O
N

C
R

E
T

E
 V

A
U

L
T
)

B
 +
 4
" 
(S

T
E

E
L
 V

A
U

L
T
)

OUTSIDE TO OUTSIDE)

A (LENGTH OF PIT

O
U

T
S
ID

E
 T

O
 O

U
T
S
ID

E
)

B
 (

W
ID

T
H
 O

F
 P
IT

12" DIA.

DETAIL C9

ANCHOR BOLT, SEE 

EMBEDDED 

DURING INSTALLATION

PLATE SHIMS AS REQUIRED 

CORROSION RESISTANT 

FOR STEEL VAULT, FURNISH 

SEE NOTE 4

SHEETS SS502-SS505

COVER DETAILS SEE 

FOR ADDITIONAL ROLLING 

SEE NOTE 6

C9

BOLTS, SEE DETAIL 

EMBEDDED ANCHOR 

@ 12". (1 1/2" CLEAR COVER)

VERTICAL BARS AND #3 TIES 

REINFORCED W/ 4 - #5 

12" DIAMETER FOOTING 

WASHER

WITH WASHER

LEVELING NUT 

AND HEX. NUTS (GALVANIZED)

WITH LARGE O.D. WASHERS 

5/8"-11UNC-2 ANCHOR BOLT 

CENTER LINE OF TS BEAM

TS BEAM

DRILLED PIER

12" DIAMETER 

OF TS BEAM

CENTER LINE TS BEAM
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G

TYP

TYPICAL

END

TUBE

BEVEL

1/4

1/4
TYPICAL

3/16

1/4

.031"-A-//

3/16

.031"-A-//

3/16

INSIDE FACE OF TUBE

INSIDE FACE OF TUBE

-A-

BOTTOM

GRIND FLUSH ON 

SIDES

3/4" OF WELD 3 

SIDES

WELD ON 3 

TYPICAL 3/4" OF 

SS505

DETAILS, SHEETS SS504 & 

SEE ROLLING COVER WHEEL 

SS502

A2

SS503

A7

SS504

A4/D4

SS503

A7

SS503

E9

05 59 10.

4.  ALL CARBON STEEL WELDMENTS ARE TO BE GALVANIZED, SEE SPECIFICATION

REASSEMBLY IN FIELD.

3.  ALL PARTS DISASSEMBLED FOR SHIPPING ARE TO BE MATCH MARKED FOR

ALL ITEMS TO BE GALVANIZED.

PER BOLT ARE TO  BE FURNISHED WITH COVERS FABRICATED FOR STEEL VAULTS. 

2.  1/2"-13UNC-2 HEX. BOLTS (2 1/4" LONG), HEX NUTS AND 2 LARGE O.D. WASHERS

BE USED AS WIDTH TEMPLATE FOR SAME SIZE COVERS.

EACH COVER.  SCREWS TO BE REINSTALLED IN TUBES TO PLUG HOLES.  BRACE TO

MAKE ONE BRACE FOR EACH SIZE VAULT.  FURNISH 4 GALVANIZED SCREWS FOR

INSTALLATION, AND THEN REMOVED AND DISCARDED OFF GOVERNMENT PROPERTY. 

SCREWS, BRACE TO BE REMOVED FOR SHIPPING, REINSTALLED FOR COVER

1/2"-13UNC-2A HEX. CAP SCREWS FOR EACH COVER.  DRILL AND TAP TUBE FOR

2 1/2"x2 1/2"x3/16" (WELD TO 1/4" BASE PLATES),  FURNISH 4 GALVANIZED 

1.  UNFINISHED INSTALLATION & ALIGNMENT CROSS BRACE, STEEL ANGLE

NOTES:

SS503

E7

SS503

E7

3/16

A2
SECTION 2
SCALE: 3" = 1'-0"

E2
HALF PLAN
SCALE: 3" = 1'-0" 6"0 3" 1'

6"0 3" 1'

SIM

1 3/4"3 9/16"

7"4 MOUNTING BRACKETS EQUALLY SPACED7"

1 3/4"
3 9/16"

11/16"

2'-0" MAX. SPACING OF STIFFENER PLATES

6"

"
4

3
1

"C" DIMENSION - SEE SHEET SS501

OF CONCRETE VAULT WALL

CENTER OF TS AND OUTSIDE 

COVER PLATE

INSIDE OF 

ROUND (2 PLACES)

GRIND BOTTOM CORNERS 

3/8" x 3" x 6" END PLATE, 

L 2 1/2"x2"x1/4", 3" LONG

L 3"x2 1/2"x1/4", 3" LONG

AXLE AND SUPPORT

CENTER OF ECCENTRIC 

HEX. CAP SCREWS (SEE NOTE 1)

BASE PLATE, AND GALVANIZED 1/2" 

BRACE, L 2 1/2"x2 1/2"x3/16", 1/4" 

INSTALLATION & ALIGNMENT CROSS 

MOUNTING BOLTS (TYP). SEE NOTE 2.

AXLE AND SUPPORT

CENTER OF ECCENTRIC 

WALL

CONCRETE VAULT 

AND OUTSIDE OF 

CENTER OF TS 

COVER PLATE

INSIDE OF 

(TYPICAL FOUR PLACES)

ANGLE WITH ADHESIVE 

BUMPER APPLY TO 

NEOPRENE STOP 

1 1/2"x2 1/2"x3/4" THK. 

TS 4 x 3 x 5/16

TS 4 x 3 x 5/16

SEE SPECIFICATIONS

ROLLING COVER SHELL, 
EACH HANDLE

1"x1/4" BAR, 4 PLACES 

USING COVER SHELL AS A TEMPLATE

MFG'R. TO LOCATE ANGLE CLIPS 

L 2"x2"x1/4", 2 1/2" LONG

SYMMETRICAL ABOUT CENTERLINE

SPACING @ 3'-0" O.C.

BOLT & ANGLE 

ANGLES 1" DIA.

DRILL THRU BOTH 

ANGLES 1" DIA. (2 SIDES)

DRILL THRU BOTH 

(TYP. 4 CORNERS)

2 1/2"x2"x1/4", 3" LONG 

STOP ANGLE

STIFFENER PLATE (TYP) 1/8" OF EACH OTHER

MEASURE WITHIN +/- 

DIAGONALS TO 

1/2" PLATE

OUTSIDE OF STEEL VAULT

OUTSIDE OF STEEL VAULT
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12

3/4

3/16

1/4

3/16

5/
8"

R

E9
SECTION
SCALE: 3" = 1'-0"

4
"

6"

6"

1
 3
/4
"

4 1/2"

2"

B DIMENSION - SEE SHEET SS501

4"

1/2"

1
 3
/4
"

4
"

4"

6"

4
 3
/4
"

6
"

3 3/4"

5"

E7
SECTION
SCALE: 3" = 1'-0"

A7
SECTIONAL END ELEVATION
SCALE: 3" = 1'-0" 6"0 3" 1'

METAL VAULT WALL

WALL

CONCRETE VAULT 

OUTSIDE FACE OF 

FOR STEEL COVER

1/2" DIA. BENT ROD 

ALUMINUM COVER

WELDED TUBING, FOR 

ROUND, MITERED AND 

1" DIA. x 20 GAGE, 

COVER, 2 EACH SIDE

4 HANDLES EACH 

HD. BOLT WITH NUT (TYP)

LONG, GALVANIZED HEX. 

1/2"-13UNC-2 x 2 1/2" 
BOLT, (TYP)

DIA. FOR 5/8" 

DRILL THRU 1" 

PIER 

DIA. CONCRETE 

OUTLINE OF 1'-0" 

3/8" PLATE

L 2"x2"x1/4"

END

EACH 

OUTSIDE OF STEEL VAULT
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-B-

// -B- .02"

45°

1/8

1/
2"

2 
1/
2"
 D
IA
.1

 1
/2
"

2
 1
/8
"

TYP

3/16 2-4

2-4

2
" 
(S

T
E

E
L
)

3
" 
(A

L
U

M
IN

U
M
)

G

TYP

12

3/4

3/16

2-18

2-18
TYP

6 3/4"

2
 7
/8
"

5
/8
"

3
/8
"

1/4

3/16

1
"

6
"

1
"

1/4

2 7/8"

3/16

3/16

F9
SECTION
SCALE: NTS

SS504

A1SS504

F9

SS504

A4 / D4

A7
ROLLING COVER WHEEL DETAILS
SCALE: NTS

WHEN COVER CLOSED

ONE AT EACH CORNER 

BAR, FOUR ONLY REQUIRED, 

5/16"x3/4"x7" LONG STEEL 

COVER HOLD DOWN, 

1/2" PLATE

D7
PARTIAL PLAN
SCALE: NTS

STAINLESS STEEL)

OR 300 SERIES 

LENGTH (GALVANIZED 

WASHER, CUT TO 

WITH HEX NUT AND 

BOLT 3/4"-10 UNC-2 

F7
AXLE SLEEVE
SCALE: NTS

CLEAR OUT WELD

REQUIRED TO 

OR GRIND HOLE IF 

BOTH ENDS (REAM 

PIPE (1.05" I.D.)

3/4" SCH 40 STEEL 

TS 4x3x5/16

LEVELING NUT

SHEET SS501

ANCHOR BOLTS, SEE 

5/8" DIA. EMBEDDED 

TS 4x3x5/16

SHEET

DETAIL F7 THIS 

AXLE SLEEVE, SEE 

TS 4x3x5/16

ACCESS THRU PANEL

FITTING TO ALLOW 

FITTING WITH ANGLED 

REPLACE MFG.'S GREASE 

SECTION 05 59 10

SPECIFICATIONS 

6" DIA. WHEEL, SEE 

D1
EXTERIOR SIDE VIEW
SCALE: NTS

SLOT TAB

PLATED FOR CORROSION

SCREWS, GALVANIZED OR 

WASHER HD. MACHINE 

1/4"-20UNC-2A HEX. SLOTTED 

DRILL AND TAP FOR 

ALUMINUM COVER

0.063" ALUMINUM FOR 

STEEL FOR STEEL COVER, 

WHEEL,16 GAGE GALVANIZED 

ACCESS PANEL AT EACH 

A1
SECTION
SCALE: NTS

SECTION 05 59 10

SPECIFICATIONS 

3" DIA. WHEEL, SEE 

GREASE FITTING
BEARING HUB

SUIT WHEEL 

WASHER, SIZE TO 

NUT TO SUIT WHEEL

HEX. AXLE BOLT WITH HEX. 

1/2" DIA. STAINLESS STEEL 

TO SUIT

SPACER WASHERS 

SLOTTED HOLE

9/16" DIA. x 1" LONG, 

FLAT WASHER (EACH SIDE)

PLATE (TYP)

SPACING AS STIFFENER

SAME THICKNESS &

ROLLING COVER (TYP)

PLATE

STEEL VAULT WALL 

A4
AT METAL VAULT
SCALE: NTS

D4
AT PIER AND CONCRETE VAULT WALL
SCALE: NTS

 WHEN COVER CLOSED

 ONE AT EACH CORNER

 BAR, FOUR ONLY REQUIRED,

 5/16"x3/4"x7" LONG STEEL

COVER HOLD DOWN,

4 3/4"

2
 1
/4
"

4 1/2"

1 1/2"

5
 1
/2
"

1/2"

1
 1
/2
"

1 3/8"

2"

2
 1
/4
"

1 3/4"
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SS

3/16

SS505

C9

T

-A- .03

A9
ADJUSTER
SCALE: NTS

C9
ECCENTRIC AXLE SECTION
SCALE: NTS

A6
ECCENTRIC BOLT
SCALE: NTS

125

C6
ECCENTRIC AXLE ASSEMBLY
SCALE: NTS

1 1/64" DIA

DRILL THRU 

45° 45
°

3
 3
/4
"

1"

13/16"

1
 1
/8
" 

2 19/32"
STAINLESS STEEL

SERIES 

3/8" PLATE, 300 

STEEL HEX. BAR STOCK

SERIES STAINLESS 

MACHINE FROM 300 

D
IA
.

1
.0

4
5
"

1
.0

3
0
"

W
H

E
E

L
 (
3
/4
" 

D
IA
. 
S

H
O

W
N
)

C
O

O
R

D
IN

A
T

E
 W

IT
H
 A

P
P

R
O

V
E

D

1 1/16" HUB LENGTH

TO SUIT WHEEL

3 1/2"
3/4"

HEX. HD. NUT

STAINLESS STEEL 

3/4"-10UNC-2B 

BEARING HUB

SUIT WHEEL 

WASHER, SIZE TO 

3/4"-10UNC-2A

STRUCTURAL MEMBER

BEARING HUB WASHER AND 

1/8" WASHER BETWEEN 
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SCALE: NTS

FUEL LINE PROFILED1

NOTES TO DESIGNER:

1. WHERE LOW POINT DRAINS AND/OR HIGH POINT VENTS ARE LOCATED NEAR  HYDRANT
OUTLET PITS. THE VENT/DRAIN PIPING MAY BE LOCATED IN THE OUTLET PIT.

2. PIPE PROFILES ARE REQUIRED FOR ALL PIPING THAT CONTAINS FUEL.

3. IF SLOPE IS LESS THAN 0.2%, A PIGGING STATION MUST BE PROVIDED. A MINIMUM OF
ONE DRAIN FOR MAINTENANCE SHALL ALSO BE PROVIDED.

0 1' 2'6" 30' 60'15'

0 1' 2'6"2.5' 5' 10'VERTICAL: 1" = 5'-0"
HORIZONTAL: 1" = 30'-0"



FIN. GRADE

APPROVED BACKFILL

PIPE

SAND

NOTE:

ANGLE OF REPOSE FOR TRENCH SHALL BE
BASED ON ACTUAL SOIL CONDITIONS AND
TRENCH DEPTH.

3-0" MIN. COVER,
SEE NOTE TO
DESIGNER #3.

6"

6"

DIA. +24"
(MIN.)

NOTE:

THE TRENCH SHALL BE 
EXCAVATED AND MAINTAINED TO 
MEET OSHA "29 CFR PART 1926" 
CRITERIA FOR SIDE SLOPES 
AND/OR SHORING.  THE TRENCH 
MAY BE SLOPED WHERE SPACE 
PERMITS.  SLOPING SHALL BE IN 
ACCORDANCE WITH THE OSHA 
REQUIREMENTS.

DOUBLE SAWCUT (TYP.) - SEE 
SHEET XX.XX FOR DETAILS

PCC TO BE REMOVED

CL

PCC TO 
REMAIN

NEW FUEL LINE TO 
BE INSTALLED

SUBGRADESUBGRADE

EXISTING BASE 
COURSE

1/2 PIPE DIA.
PLUS 2" MIN
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FIN. GRADE

APPROVED BACKFILL

PIPE

SAND

3-0" MIN. COVER,
SEE NOTE TO
DESIGNER #3.

6"

6"

DIA. +24"
(MIN.)

CL

1' MIN. IN BETWEEN PIPES 

DOUBLE SAWCUT (TYP.) - SEE 
SHEET XX.XX FOR DETAILS

PCC TO BE REMOVEDPCC TO 
REMAIN

NEW FUEL LINE TO 
BE INSTALLED

SUBGRADESUBGRADE

EXISTING BASE 
COURSE

1/2 PIPE DIA.
PLUS 2" MIN

1' MIN. (TYP.)
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SCALE:  1/2" = 1'-0"

SINGLE PIPE TRENCH DETAILE6SCALE: NTS

UNDER PAVEMENT DOUBLE PIPE TRENCH DETAILE1

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

DOUBLE PIPE TRENCH DETAILB6SCALE: NTS

UNDER PAVEMENT SINGLE PIPE TRENCH DETAILB1
2' 4'0 1'

2' 4'0 1'

NOTES TO DESIGNER:

1. MINIMUM COVER ON PIPING SHALL BE THE LARGER OF
3'-0", 1'-6" BELOW BOTTOM OF RIGID PAVEMENT, BELOW
SUBGRADE, OR BELOW FROST LINE. INCREASE DEPTH OF
COVER AS REQUIRED TO SUIT DESIGN CONDITIONS
INCLUDING LIVE AND DEAD LOADS, TYPE OF PIPE,
CONSTRUCTION CONDITIONS, BACKFILL MATERIAL, AND
PAVEMENT DESIGN.

2. MINIMUM SEPARATION IS 1'-0". IF ONE OF THE PIPES IS
LARGER THAN 16" IN DIAMETER, MINIMUM SEPARATION
SHALL BE THE DIMENSION OF THE LARGEST PIPE.
COORDINATE WITH CATHODIC PROTECTION
REQUIREMENTS.

3. ARMY TM 5-813-5, PARAGRAPH 3.2.E REQUIRES THAT
CASING BE PROVIDED FOR PRESSURE WATER LINES
UNDER AIRCRAFT PAVEMENT (WHERE AIRCRAFT TAXI
UNDER THEIR OWN POWER). HOWEVER, NO REGULATIONS
COVER FUEL LINES UNDER AIRCRAFT PAVEMENT. IT MIGHT 
BE A GOOD IDEA TO REQUIRE CASING FOR CRITICAL
TAXIWAYS AND RUNWAYS. CASING PIPE FOR FUEL LINES
UNDER CRITICAL TAXIWAYS AND RUNWAYS SHALL BE
EVALUATED ON A CASE BY CASE CONSIDERATION, BUT
ARE NOT REQUIRED.



25
 3

/8
"

IN
SI

D
E

75 3/8" INSIDE

41
"

SEE SHEET SS301 FOR 
DETAILS OF CONCRETE 
BACKFILL AROUND PIT.

2" LOW POINT 
PUMPOUT

FUEL

FUEL

COVER HAND HOLE 
FOR LIFTING (2)

C1
MS501

D4
MS501

FULL LENGTH STEP DOWN 
PLATFORM/GRATE (REMOVABLE).   
WELD RING TO GRATE AT VALVE 
PENETRATION, MAXIMUM SPACE 
BETWEEN VALVE AND RING, 2". 4 1/2" + - 1/2"

18
"

72
" M

IN
.

62
" M

IN

1/2"

CONNECT VALVE TO 
GROUND. SEE DETAILS, 
SHEET ES509.

SLOPE FLOOR 3" TO 
PUMPOUT OVER 
WIDTH OF PIT

HYDRANT CONTROL VALVE,
4" API 1584, COUPLER 
ADAPTER 4"

QUICK DISCONNECTS,
LOCATE ABOVE GRATE,
WITH CAPS AND 
RETAINING CHAIN.

FULL PORT 4" BALL VALVE 

2" PIPE WITH ALUMINUM MALE CAM
TYPE ADAPTER WITH DUST CAP

SEE PIPE SUPPORT 
DETAIL, THIS SHEET

C 3X5 CHANNEL

1/2" DIA. U-BOLT WITH TEFLON PAD
BETWEEN CHANNEL AND PIPE, AND
U-BOLT AND PIPE.

SLOPE

COUNTERWEIGHT
ALUMINUM COVER

PRESSURE GAUGE, BELOW 
GRATE OR ATTACHED TO PIT 
WALL. PRESSURE GAUGE SHALL 
BE LOCATED WHERE IT IS 
VISIBLE AND READIBLE WHEN 
USING HYDRANT PIT.

CONE STRAINER

BUNA-N BOOT SEAL
AND (2) S.S. BANDS

REDUCER AT PIT

NOTE TO  
DESIGNER #2

PIPE

FOR DETAIL, 
SEE DETAIL A7, 
THIS SHEET

SEE NOTE 2,
SHEET MS502

1/2" THICK
FIBERGLASS PIT

INSULATING 
FITTING (IF), 
SEE SHEET 
EC502

COUNTER 
WEIGHT

ALTERNATE 
LOCATIONS SLOPE

BOLT GROUND
TO VALVE, SEE 
DETAILS, SHEET ES509

COLLAR WELDED
TO PIPE

PIPE SLEEVE WITH 
MECHANICAL ADJUSTABLE 
SEGMENTED SEAL IN SLEEVE

PITS FOR PARALLEL FUEL 
LINES WILL HAVE BOTH 
LOW POINTS IN ONE PIT

2" ALUMINUM MALE CAM TYPE 
CONNECTOR WITH FEMALE DUST 
CAP.  4 1/2" FROM TOP OF PIT LID.

2" BALL VALVE

BUNA-N SEAL WITH STAINLESS
STEEL BANDS

RADIOGRAPHICAL
WELDING BRANCH

BUTT WELD JOINTS

IF
2" SCH 80

1/4" THICK FIBERGLASS PIT

30"

18" CLEAR

37
" M

IN
.

PIT COVER CAST "FUEL DRAIN"

SEE SHEET SS302 FOR DETAILS 
OF BACKFILL AROUND PIT

3"

1 
1/

2"

1"

6"

1/4" 1/4" BASE PL

C3x5 CHANNEL1/2" DIAMETER ANCHOR BOLT OR 
WELDED HEADED STUD W/ 3" MIN. 
EMBEDMENT INTO CONCRETE WALL

"D" "C"

INSIDE OUTSIDE

PIPING CL

"B" FUEL PIPING SLEEVE WITH 
3/8"x2" STEEL ANCHOR RING 
MOLDED INTO THE FIBERGLASS 
PIT WALL BY MANUFACTURER

FIBERGLASS PIT 
WALL

CASING INSULATOR SHALL
HOLD CENTERLINE OF FUEL
PIPE ON CENTERLINE OF CASING

MECHANICAL ADJUSTABLE
SEGMENTED SEAL IN SLEEVE 
(TYP. OF 2 PLACES)

"A" FUEL LINE

SHRINK SLEEVE WITH
STAINLESS STEEL
ATTACHMENT BANDS
OUTSIDE PIT

BUNA-N BOOT COLLAR
WITH STAINLESS STEEL
ATTACHMENT BANDS
INSIDE PIT

"A"
FUEL PIPE
DIAMETER

"B"
SLEEVE PIPE

DIAMETER

"C"
SLEEVE LENGTH

EXTERIOR

"D"
SLEEVE LENGTH

INTERIOR
3"
4"
12"

6"
8"
16"

16"
16"
18"

4"
4"
4"
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SCALE: NTS

HYDRANT OUTLET PIT DETAIL
(FOR HYDRANT HOSE TRUCK)F1

SCALE: NTS

HYDRANT OUTLET PITC1

SCALE: NTS

HYDRANT OUTLET PIT SECTIOND4 SCALE: NTS

TYPICAL LOW POINT DRAIN PITD7

SCALE: NTS

PIT PIPE SUPPORT DETAILA1

NOTES:

1. FOR GENERAL NOTES, SEE SHEET MS502.

NOTES TO DESIGNER:

1. ALL PITS SHOWN ON THIS SHEET ARE FOR ON-APRON OR
ON-SHOULDER USE.

2. BRANCH LINE SIZE IS SIZED PER SURGE ANALYSIS.

SCALE: NTS

FIBERGLASS PIT WALL PENETRATIONA7



30"

18" CLEAR

BOLT GROUND TO VALVE, 
SEE DETAILS, SHEET ES509COLLAR 

WELDED TO 
PIPE

PIPE SLEEVE WITH 
MECHANICAL 
ADJUSTABLE 
SEGMENTED SEAL 
IN SLEEVE

BUTT WELD JOINTS

PITS FOR PARALLEL FUEL 
LINES WILL HAVE BOTH 
HIGH POINTS IN ONE PIT

SLOPE

1 1/2" ALUMINUM MALE CAM TYPE 
CONNECTOR WITH FEMALE DUST 
CAP. 

1 1/2" BALL VALVE

1 1/2" SCHEDULE 80

1/4" THICK FIBERGLASS PIT

BUNA-N SEAL WITH STAINLESS
STEEL BANDS

RADIOGRAPHIC WELDING BRANCH

PIPE

37
" M

IN
. IF

SEE SHEET SS302 FOR DETAILS 
OF BACKFILL AROUND PIT.

FUEL 
VENT

4-
1/

2"

INSTALL VALVE 
HANDLE ABOVE 
GRATING

18
"

2 PIECE FULL LENGTH 
REMOVABLE GRATE

2" ALUMUNUM MALE CAM TYPE 
ADAPTOR WITH DUST CAP

1/2" THICK 
FIBERGLASS PIT

COORDINATE WITH 
VALVE MFG. TO 
PROVIDE ENOUGH 
SPACE TO ALLOW FOR 
SLIP REMOVAL.

SLOPE FLOOR 3" TO PUMPOUT 
OVER WIDTH OF PIT.

1/2"

CONNECT VALVE TO
GROUND, SEE DETAILS
SHEET ES509

3" ABOVE 
GRADE MIN.

BUNA-N BOOT SEAL
AND (2) S.S. BANDS

PIPE SLOPE
SEE NOTE #1

WALL PENETRATION, 
SEE DETAIL A7, 
SHEET MS501

PIT WITH ISOLATION VALVE

COUNTER WEIGHT

1" X 1" X 1/2" EPOXY COATED ANGLE
PIPE SUPPORT 1/2" PLATE AND
YOKE LOCATED 6" BELOW THE GRATE

COUNTER WEIGHT
ALUMINUM COVER 1/2" BODY DRAIN FOR 

PLUG VALVE

SEE NOTE 1

CONNECT VALVE TO
GROUND, SEE DETAILS
SHEET ES503

IF

DOUBLE BLOCK AND BLEED 
PLUG VALVE OR DOUBLE BLOCK 
AND BLEED BALL VALVE,
SEE NOTE TO DESIGNER #2

D
EP

TH
 V

AR
IE

S

IF

57
" +

 -

75" MINIMUM

FUEL

41
"

CONCRETE JOINT

SEE SHEET SS301 FOR 
DETAILS OF CONCRETE 
BACKFILL AROUND PIT

2" LOW POINT PUMPOUT

E4

FUEL

MS502

B1
MS502

US Army Corps 
of Engineers ® 

SHEET ID

U
S 

AR
M

Y 
C

O
R

PS
 O

F 
EN

G
IN

EE
R

S

D
R

AW
N

 B
Y:

D
ES

IG
N

ED
 B

Y:

SU
BM

IT
TE

D
 B

Y:

SI
ZE

:

C
H

EC
KE

D
 B

Y:

AN
SI

 D

IS
SU

E 
D

AT
E:

C
O

N
TR

AC
T 

N
O

.:

SO
LI

C
IT

AT
IO

N
 N

O
.:

1

G

2 3 4 5 6 7 8 9 10

F

E

D

C

B

A

D
AT

E
M

AR
K

D
ES

C
R

IP
TI

O
N

MS502

FU
EL

 P
IT

 D
ET

AI
LS

 (O
N

 A
PR

O
N

)

O
M

A H
A 

D
IS

T R
IC

T
M

AR
C

H
 2

02
0

D
O

D
 S

TA
N

D
A R

D
 D

ES
IG

N
 A

W
 0

78
-2

4 -
28

 P
R

E S
SU

R
IZ

ED
 H

YD
R

AN
T

F U
EL

IN
G

 S
YS

TE
M

 T
YP

E  
III

SCALE: NTS

TYPICAL HIGH POINT VENT PITD8

NOTES TO DESIGNER:

1. SEE SHEET MS501 FOR NOTES TO DESIGNERS.

2. CHANGE PIT FOR PIGGABLE SYSTEM.

3. PROVIDE A PRESSURE RELIEF VALVE AROUND THE PLUG VALVE.
THE DIRECTION OF RELIEF SHALL DEPEND ON THE DIRECTION OF
OTHER RELIEFS OR A PRODUCT RECOVERY TANK.  ENSURE THE
CASCADING PRESSURES DON'T ADD UP TO MORE THAN THE
PIPING PRESSURE CLASS.

NOTES:

1. PROVIDE A 1 1/2" HIGH POINT VENT AND A 2" LOW POINT DRAIN WITH
INSULATING FLANGES AT EACH ISOLATION PIT WITH THE DRAIN
CONNECTIONS  AT THE HIGHER SIDE OF THE VALVE WHEN LOOKING
AT THE SLOPE OF PIPE,  (AT THE VALVE) AND THE VENT
CONNECTION AT THE LOWER SIDE OF THE VALVE. VENT AND DRAIN
SHALL BE IN ACCORDANCE WITH SPECIFICATIONS AND VALVES AND
QUICK DISCONNECTS SHALL BE LOCATED ABOVE THE GRATE.
PROVIDE A 1/8" THICK BUNA-N WRAP AROUND THE VENT AND DRAIN
PIPE AT THE SUPPORTS.

2. PIT LID HINGE TO BE PARALLEL TO THE AIRCRAFT CENTERLINE AND
LID TO OPEN TOWARD THE AIRCRAFT (OR AS DIRECTED BY THE
SME).

3. PIT SERVICE SHALL BE INTEGRALLY CAST WITH 1/16" LETTERS ON
THE PIT LID.

SCALE: NTS

ISOLATION VALVE PITB1

SCALE: NTS

ISOLATION VALVE PIT SECTIONE4SCALE: NTS

ISOLATION VALVE PIT DETAILE1



3'-0" X 3'-0" ALUMINUM OR 
GALVANIZED STEEL SINGLE LEAF 
VAULT DOOR. SEE SHEET SS302 
FOR TYPICAL FEATURES AND 
NOTES

1'
-0

"

5'
-0

" M
AX

3'
-9

" M
IN

.

PIPE SLEEVE AND 
SEAL, SEE DETAIL A7, 
SHEET M-303

1 1/2" ALUMINUM MALE 
CAM TYPE CONNECTOR 
WITH FEMALE DUST CAP

BOLT GROUND TO VALVE, SEE 
DETAILS, SHEET ES509

GRADE

1 1/2" BALL VALVE

1 1/2" SCHEDULE 80

1 1/2"  RADIOGRAPHICAL 
WELDING BRANCH

NOTE: SITE FROST DEPTH FOR BOTTOM OF VAULT.

IF

BUTT WELD JOINTS
12" MIN. WHEN 
VAULT IS DIRECTLY 
OVER PIPE

2'
-0

"

SEE SHEET SS501 FOR
REINFORCED CONCRETE
AND BAR GRATING DETAILS.

GRADE

DIMENSION AS 
NECESSARY FOR 
SLIP REMOVAL

PIPE SLOPE
SEE NOTE #1

SEE NOTE TO DESIGNER #3

INSTALL VALVE HANDLE 
ABOVE GRATING

1'-0"

5'
-0

" M
AX

.
3'

-9
" M

IN
.

1'
-0

"

IF GRADE

3'-0" X 3'-0" ALUMINUM OR 
GALVANIZED STEEL SINGLE LEAF 
VAULT DOOR.  SEE SHEET SS302 
FOR TYPICAL FEATURES AND 
NOTES.

2" ALUMINUM MALE CAM
TYPE CONNECTOR WITH
FEMALE DUST CAP

BOLT GROUND TO VALVE,
SEE DETAILS, SHEET ES509

2" BALL VALVE

2" SCH. 80

2" RADIOGRAPHICAL 
WELDING BRANCH

PIPE SLEEVE AND 
SEAL, SEE DETAIL 
A7, SHEET M-303

BUTT WELD JOINTS

12" MIN. WHEN 
VAULT IS DIRECTLY 
OVER PIPE

3'
-0

"

6"

1'-6" 1'-6"

2" LOW POINT PUMP OUT 
PIPE WITH ALUMINUM MALE 
CAM TYPE ADAPTOR AND 
DUST CAP ABOVE GRATING 
AND PIPE EXTENDED TO 1/2" 
ABOVE SUMP VAULT 
BOTTOM.

1 1/2" HIGH POINT VENT, 
VALVE, ADAPTOR AND IF 
ABOVE GRATING, SEE NOTE 1.

PLUG VALVE OR DOUBLE 
BLOCK AND BLEED BALL 
VALVE

PIPE SLEEVE AND SEAL (TYP.)

2" LOW POINT DRAIN,
VALVE, ADAPTOR AND IF
ABOVE GRATING, SEE NOTE 1.

3'
-0

"

1'-6"
6"

1'-6"
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SCALE: NTS

HIGH POINT VENT VAULT ELEVATIONC1 SCALE: NTS

ISOLATION VALVE VAULT ELEVATIONC7

NOTES:

1. PROVIDE A 1 1/2" HIGH POINT VENT AND A 2" LOW POINT DRAIN WITH
INSULATING FLANGES AT EACH ISOLATION VAULT WITH THE  DRAIN
CONNECTIONS AT THE HIGHER SIDE OF THE VALVE WHEN LOOKING
AT THE SLOPE OF PIPE AND THE VENT CONNECTION AT THE LOWER
SIDE OF THE VALVE. VENT AND DRAIN SHALL BE IN ACCORDANCE
WITH SPECIFICATIONS AND VALVES AND QUICK DISCONNECTS SHALL 
BE LOCATED ABOVE THE GRATE.  PROVIDE A 1/8" THICK BUNA-N, RAP 
AROUND THE VENT AND DRAIN PIPE AT THE SUPPORTS.

2. ALL VAULT LIDS SHALL BE MARKED WITH THE NAME OF THE VAULT.

NOTES TO DESIGNER:

1. ALL VAULTS SHOWN ON THIS SHEET ARE FOR OFF-SHOULDER AND OFF APRON 
AREAS. PROVIDE FIBERGLASS LINER IF DIRECTED BY SME. SEE DETAILS ON
SHEET SS501 AND SS302.

2. REINFORCED CONCRETE FOR THE VAULT SHALL BE DESIGNED FOR SITE
SPECIFIC LOADINGS INCLUDING THE EFFECTS OF LATERAL EARTH PRESSURE,
HYDROSTATIC PRESSURE AND THE EFFECTS OF SURCHARGE.  DESIGN OF THE 
VAULT SHALL INCORPORATE THE USE OF WATERSTOPS AT CONSTRUCTION
JOINTS, ON THE FORM TIES, AND INCREASED CONCRETE COVER ON REBAR TO
PREVENT CORROSION.  SEE SHEETS SS301 THROUGH SS305 FOR TYPICAL
DETAILS. WHERE THE SOILS INVESTIGATION INDICATES THE WATER TABLE MAY 
RISE ABOVE THE FLOOR OF THE VAULT OR WHERE PREVIOUS EXPERIENCE
INDICATES WATER LEAKAGE HAS BEEN A PROBLEM IN BELOW GRADE
STRUCTURES, ADDITIONAL MEASURES MAY BE REQUIRED TO CONTROL
MOISTURE INFILTRATION INTO THE VAULT.

3. PROVIDE AN ALUMINUM ROLLING VAULT COVER (OR GALVANIZED STEEL LEAF
VAULT DOOR IF DIRECTED BY SME).

4. FOR AIRFIELD CLEAR ZONES, REDUCE VAULTS FROM 1'-0" ABOVE GRADE TO 3"
ABOVE GRADE.

5. PROVIDE LATERAL BRACING FOR SMALL BORE PIPING THAT EXCEEDS 8' IN
LENGTH.

VAULT NOTES:

1. SEE STRUCTURAL SHEET SS103 FOR ROLLING VAULT COVER.

SCALE: NTS

LOW POINT VENT VAULT ELEVATIONC4

SCALE: NTS

LOW POINT VENT VAULT PLANF4 SCALE: NTS

ISOLATION VALVE VAULT PLANF7SCALE: NTS

HIGH POINT VENT VAULT PLANF1



RELIEF VALVE, 
SEE DETAIL E1, 
SHEET MS505.

13
'-0

'

3'
-8

"
7'

-4
"

GRADE

8"

1" 1"
2'-6"

8"

FROM PUMPHOUSE

6" X 4" API 
ADAPTOR

6"

6" x 4" RED. EL.

6" DIA. STD. WT. STEEL 
PIPE SUPPORT, SEE 
DETAIL C7, THIS SHEET

2'
-0

"

GRADE

2"

2" TO PRODUCT 
RECOVER TANK

8" TO PUMPHOUSE

CAP PL, SEE SS302 
FOR DETAIL

12" x 12" x 1/2" PL

13
'-0

"

3" DIA. STD. WT. STL. 
PIPE BRACE CONT. 
WELDED BOTH 
ENDS. SEE 
STRUCTURAL FOR 
WELD DETAILS

6" DIA. STD. WT. STEEL 
PIPE

BASE PLATE, SEE 
SS302 FOR DETAIL

SEE SS302 FOR TYPICAL 
PAD REINFORCING AND 
SUPPORT DETAILS

8" TO PUMP HOUSE, 
SEE SHEET M-101 

8"x 6" TEE

1 1/2" HIGH POINT VENT 
WITH  ALUMINUM MALE 
CAM TYPE CONNECTOR 
WITH DUST CAP

8" FROM PUMPHOUSE

4'-3" 13'-3"

29'-0"

7'-3" 4'-3"

2" TO PRODUCT 
RECOVERY TANK

INSULATING FITTING (IF)

2"

BOWSER PUMP-OFF PUMP

6" PLUG VALVE 

2" ALUMINUM MALE CAM TYPE 
CONNECTOR WITH DUST CAP

PIPE SUPPORT, SEE DETAIL 
C7, THIS SHEET

6"x4" RED. TEE

6"x4" RED. EL.

12'-0"

6"

ADJUSTABLE PIPE SUPPORT, SEE 
DETAIL D5, SHEET MS505  

7'
-0

"

3'
-0

"

8" x 6" RED.

SAMPLE 
CONNECTION

ADJUSTABLE PIPE 
SUPPORT, SEE DETAIL 
D5, SHEET MS505.

SEE NOTE TO 
DESIGNER #2

4" HYDRANT 
CONTROL 
VALVE

15
-0

"

IF

6"

2'
-0

"

10
'-6

"

2 1/2" SINGLE POINT 
RECEPTACLE (D-1 NOZZLE 
ADAPTOR TYP. 4 PLACES)

EDGE OF DRIVE

IF

1"

6"

PANTOGRAPH CONNECTION,
SEE NOTE TO DESIGNER #1

4" BASKET STRAINER

ECCENTRIC INCREASER WITH 
HORIZONTAL PORTION ON TOP

6"6"

PRESSURE GAUGE

IF

IF

US Army Corps 
of Engineers ® 
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SCALE:  1/4" = 1'-0"

HYDRANT HOSE TRUCK CHECK-OUT/PANTOGRAPH FLUSH STATION ELEVATIONA1
4' 8'2'0

SCALE: NTS

PIPE SUPPORT ELEVATIONB6

NOTES TO DESIGNER:

1. DELETE PANTOGRAPH LINE IF PANTOGRAPHS ARE NOT USED.

2. USE 45 DEG. ELBOW INSTEAD OF 90 DEG. FOR PANTOGRAPH FLUSH 
STATION.

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

HYDRANT HOSE TRUCK CHECK-OUT / PANTOGRAPH FLUSH STATION PLAND1
4' 8'2'0



1" THERMAL 
RELIEF VALVE

1" LOCKABLE 
BALL VALVE

1" x 3" NIPPLE
WELDING BRANCH

N.C.

N.O.

N.O.

90 DEG. ELBOW

TO 1" WELD-O-LET 
TANK PENETRATION 
OR PIPE CONNECTION

LENGTH TO SUIT LOCATION

NOTE:

ALL FITTINGS TO BE SOCKET-WELD TYPE (INCLUDING THE WELDING 
BRANCH) EXCEPT AS INDICATED, ALL VALVES SHALL BE FLANGED.

LOCKABLE BALL VALVE

PIPE

HYDRAULIC 
COUPLER OPTION

PROVIDE 1/4" THICK 
TEFLON INSULATION 
STRIP BETWEEN PIPE 
AND SADDLE.

CAST IRON 
SADDLE

REDUCER

3" CARBON 
STEEL

BASE PLATE, 
SEE DETAIL

ADJUSTING 
BAR

THREADED NIPPLE

1/4" DRAIN HOLE

4 1/2" EXPANSION 
ANCHOR BOLTS 
WITH 3 1/2" MIN. 
EMBEDMENT

TO
 S

U
IT

 L
O

C
AT

IO
N

TO PUMPHOUSE FROM PUMPHOUSE

8"

8" x 6" RED.
6"

1"

IF

6"
90 PSIG6" x 4" RED. 

(TYP.)

2 1/2" SINGLE POINT 
RECEPTACLE (D-1 
NOZZLE ADAPTOR 
TYP. OF 4)

4" 4"

N.O.

IF

30 PSIG

6" x 4" 
REDUCER 
(TYP.)

2 1/2" SINGLE POINT 
RECEPTACLE (D-1 
NOZZLE ADAPTOR 
TYP. OF 2)

8"

PSIG
0-300

8"

8" x 6" RED.

N.C.

N.O.

6"

IF

6" (OR 4")

2" TO PRODUCT
RECOVERY TANK

DRAIN LINE

2" x 1" RED.

IF

6"

90
PSIG

6" x 4" TEE 2" ALUMINUM 
MALE CAM TYPE 
CONNECTOR 
WITH DUST CAP

6" x 4" RED. EL.

BOWSER 
PUMP-OFF 
PUMP

2 1/2" SINGLE POINT 
RECEPTACLE

4" OR 6" HYDRANT CONTROL 
VALVE WITH 6" x 4" ADAPTER

ECCENTRIC 
INCREASER WITH 
HORIZONTAL 
PORTION ON TOP

BASKET 
STRAINER

90 PSIG

IF

IF, SEE SHEET EC503 
FOR LIGHTNING SURGE 
ARRESTER DETAIL

PSIG
0-300

DP

ECCENTRIC 
REDUCER WITH 
HORIZONTAL 
PORTION ON TOP

N.O.

SIZES OF LETTERS AND BANDS

PIPE DIAMETER 
(INCHES)

A
BAND WIDTH
AND SPACING 

(INCHES)

B
TITLE LETTER 

SIZE
(INCHES)

C
BACKGROUND 
AND ARROWS

(INCHES)

UNDER 3

3 - 6

6 - 9

OVER 9

3

3

3

4

0.5

1

2

3

1

2

3

4.5

"B" HIGH WHITE LETTERS 
ON BLACK  BACKGROUND

PRODUCT SYMBOL

JET FUEL F-24

"A"
"A"

"C
"

YELLOW BANDS (3 EA.) 
ALL AROUND

YELLOW 
FLOW ARROW

F-34

4 x "C" YELLOW LETTERS AND 
YELLOW DASHED OUTLINE 
(NATO)

JET FUEL F-24

TYP.
1/4"

2 3/4"

2 3/4"

2 3/4" 2 3/4"

4" 4"

4"

4"

11/16" DIA. HOLE (TYP.)

1/2" PL US Army Corps 
of Engineers ® 
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SCALE: NTS

THERMAL RELIEF VALVE PIPINGE1

SCALE: NTS

ADJUSTABLE SADDLE
SUPPORT DETAILD5

SCALE: NTS

HYDRANT HOSE TRUCK CHECK-OUT / PANTOGRAPH FLUSH STATION PIPING DIAGRAMA5

SCALE: NTS

PRODUCT FLOW SYMBOL DETAILSE8

SCALE: NTS

ADJUSTABLE SADDLE
BASE PLATEF5



41"

SEE SHEET SS304 FOR 
CONCRETE BACKFILL 
AROUND VAULT

2" LOW POINT PUMPOUT 
WITH 2" ALUMINUM MALE 
CAM TYPE ADAPTOR 
AND FEMALE DUST CAP

EXPANDED 
SIDE WALL

PRESSURE GAUGE 
(0-300 PSI)

SLOPE FLOOR 
TO PUMPOUT

75
.3

75
"

IN
SI

D
E

QUICK DISCONNECT CONNECTIONS 
WITH CAPS AND RETAINING CHAIN 
FOR PANTOGRAPH FUEL SENSING 
HOSE AND THE DEADMAN HOSES 
TO BE ABOVE GRATING

18" CLEAR OPENING CENTER LID 
(SEE NOTE TO DESIGNER #11)

EXPANDED 
SIDE WALL

25.375"
INSIDE

6"

1/4"
1/4" BASE PL

C3x5 CHANNEL

1 
1/

2"

1"

3"

1/2" DIA. ANCHOR BOLT OR WELDED HEADED STUD 
WITH 3" EMBEDMENT INTO CONCRETE WALL

VA
U

LT
 L

ID
 R

O
LL

 D
IR

EC
TI

O
N

6" FROM FUEL 
LINE (SEE NOTE 
TO DESIGNER #4)

PRESSURE 
GAUGE (TYP.)

2'-0" 4'-0" 2'-0"
6" TO PUMP 
HOUSE

2" LOW POINT 
PUMPOUT

CONCRETE 
VAULT

1'-0" x 1'-0" x 3" 
DEEP SUMP VAULT

QUICK DISCONNECT CONNECTIONS FOR PANTOGRAPH 
FUEL SENSING HOSE AND THE DEADMAN HOSES TO BE 
HARD PIPED AND LOCATED ON VAULT WALL AND WITH 
CAPS AND RETAINING CHAIN

4'-0"

PANTOGRAPH FLUSHING VAULT, 
SEE DETAIL C5, THIS SHEET

6" 6"

6"6"

PSIG
0-300

6" x 4" RED.

N.O.
IF IF

N.O.
IF

6" x 4" RED.

4" 4"

2 1/2" SINGLE POINT 
RECEPTACLE (D-1 
NOZZLE ADAPTOR)

4" HYDRANT CONTROL 
VALVE WITH 4" ADAPTER 
(API 1584)

IF

CONNECTION FOR PANTOGRAPH 
FUEL SENSING HOSE AND 
CONNECTION FOR DEADMAN HOSE

HYDRANT CONTROL VALVE DEADMAN 
CONTROL STORED ON SIDE OF VAULT

2 1/2" SINGLE POINT RECEPTACLE 
(D-1 NOZZLE ADAPTER)

ROLLING VAULT COVER, SEE DETAIL, SHEET SS103.

2" ALUMINUM MALE CAM TYPE CONNECTOR 
WITH FEMALE DUST CAP EXTEND PIPE 2" 
ABOVE SUMP VAULT  BOTTOM

CONNECT VALVE TO GROUND.
SEE DETAIL, SHEET ES509.

4" HYDRANT CONTROL VALVE
WITH 4" ADAPTER (API 1584)
SHOWN OUT OF POSITION

1"12"

GRADE

5'
-9

"

REMOVABLE GRATING

PRESSURE GAUGE 
SHOWN OUT OF 
POSITION (TYP.)

IF IF

6" x 4" 
RED.

4" FULL 
PORT 
BALL 
VALVE

CONSTRUCTION 
JOINT AND WATER 
STOP (TYP.)

6" FROM FUEL LINE

2'-0" 4'-0"

SLOPE

2'-0"

2" LOW POINT PUMPOUT
1/2" ABOVE SUMP BOTTOM

MOUNT PRESSURE GAUGES 
BELOW GRATE OR ON VAULT 
WALL

PIPE PENETRATION, SEE 
DETAIL A7, SHEET M-303.

6" TO PUMP HOUSE

IF

SEE SHEET SS304 FOR 
CONCRETE BACKFILL 
AROUND VAULT

COUNTERWEIGHT 
ALUMINUM COVER

CONNECT VALVE TO 
GROUND, SEE 
DETAILS, SHEET ES509

REMOVABLE GRATING,  
WELD RING TO GRATE AT 
VALVE PENETRATION, 
MAXIMUM SPACE BETWEEN 
VALVE AND RING 2"

CONE STRAINER WITH 
"STRAINER" STENCILED ON IT

PRESSURE GAUGE, BELOW 
GRATE OR ATTACHED TO 
VAULT WALL. PRESSURE 
GAUGE SHALL BE LOCATED 
WHERE IT IS VISIBLE AND 
READIBLE WHEN USING 
HYDRANT VAULT.

FULL PORT 4" 
BALL VALVE

BUNA-N BOOT SEAL 
AND (2) S.S. BANDS

REDUCER AT VAULTSEE 
NOTE 6

HYDRANT
LOOP

SLOPE

FOR DETAIL, SEE 
DETAIL A7, 
SHEET MS501

1/2" DIA. U-BOLT WITH 
TEFLON PAD BETWEEN 
CHANNEL AND PIPE, AND 
U-BOLT AND PIPE

C3x5 
CHANNEL

SEE NOTE TO DESIGNER #7

4" HYDRANT 
CONTROL VALVE 
WITH 4" ADAPTER 
(API 1584)

2" ALUMINUM MALE CAM 
TYPE ADAPTOR WITH 
FEMALE DUST CAP

1/2" THICK FIBERGLASS VAULT

2" LOW POINT 
PUMPOUT.

INSULATING 
FITTING (IF)

COUNTER WEIGHT

SEE PIPE SUPPORT 
DETAIL A5, THIS 
SHEET.

ALTERNATE 
LOCATIONS

4 
1/

2"
 +

 -
1/

2"

1"

TEE WITH PIG 
GUIDE BARS, SEE 
SHEET MS513

TEE WITH PIG 
GUIDE BARS, SEE 
SHEET MS513

US Army Corps 
of Engineers ® 
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SCALE: NTS

PANTOGRAPH HYDRANT OUTLET VAULT PLANE1

SCALE: NTS

VAULT OUTLET PIPE SUPPORT DETAILA5

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

PANTOGRAPH FLUSHING CONNECTION PLANF5

SCALE: NTS

PANTOGRAPH FLUSHING CONNECTION             A8

NOTES TO DESIGNER:

1. VAULT SERVICE SHALL BE INTEGRALLY CAST WITH 1/16" DEEP LETTERS.

2. METHOD OF VAULT DRAINAGE SHALL BE AS DETERMINED BY THE SME.

3. IF ANY VAULT DEPTH EXCEEDS 5'-0" A/E/ SHALL PROVIDE EXHAUST FANS FOR VENTILATION IF
DIRECTED BY THE SME.  IF SO DIRECTED, DUCT FAN TO DRAW AIR 6" ABOVE VAULT FLOOR.

4. PIPING MAY BE ABOVEGROUND IF EQUIPMENT FITS OVER ADAPTORS.

5. THESE VAULTS ARE USED WHEN PANTOGRAPHS ARE USED IN PLACE OF HYDRANT HOSE
TRUCKS AND AS DIRECTED BY SME.

6. BRANCH LINE SIZE AS INDICATED UNLESS SURGE ANALYSIS INDICATES LARGER.

7. VAULT LID HINGE TO BE PARALLEL TO THE AIRCRAFT CENTERLINE AND LID TO OPEN TOWARD
THE AIRCRAFT OR AS DIRECTED BY THE SME. SEE SHEET CS601.

8. PROVIDE LEAK DETECTION PIPE AS DIRECTED APPLICABLE GOVERNING STANDARDS.

9. ALL VAULTS SHOWN ON THIS SHEET ARE FOR ON-APRON OR ON SHOULDER USE.

10. REINFORCED CONCRETE FOR THE PANTOGRAPH FLUSH VAULT SHALL BE DESIGNED FOR
SITE SPECIFIC LOADINGS INCLUDING THE EFFECTS OF LATERAL EARTH PRESSURE,
HYDROSTATIC PRESSURE AND THE EFFECTS OF SURCHARGE.  DESIGN OF THE VAULT SHALL
INCORPORATE THE USE OF WATERSTOPS AT CONSTRUCTION JOINTS, ON THE FORM TIES,
AND INCREASED CONCRETE COVER ON REBAR TO PREVENT CORROSION. SEE SHEET SS304
FOR TYPICAL DETAILS. WHERE THE SOILS INVESTIGATION INDICATES THE WATER TABLE MAY
RISE ABOVE THE FLOOR OF THE VAULT OR WHERE PREVIOUS EXPERIENCE INDICATES
WATER LEAKAGE HAS BEEN A PROBLEM IN BELOW GRADE STRUCTURES, ADDITIONAL
MEASURES MAY BE REQUIRED TO CONTROL MOISTURE INFILTRATION INTO THE VAULT.
VAULT WALL THICKNESS SHALL BE INCREASED IF REQUIRED TO MEET DESIGN CRITERIA.

11. PROVIDE THE PANTOGRAPH HYDRANT OUTLET COVER WITH A CENTER OPENING LID IF
DIRECTED BY SME.

2' 4'0 1'SCALE:  1/2" = 1'-0"

PANTOGRAPH FLUSHING CONNECTION SECTIONC5

SCALE: NTS

PANTOGRAPH HYDRANT OUTLET VAULT SECTIONA1

2' 4'0 1'



CHECK VALVE
HIGH 
POINT 
VENT

CL

D1

6" DBB PLUG VALVE

DEADMAN HOSE RACK, 
SEE DETAIL E8, SHEET 
MS508.

LOCKABLE BALL 
VALVE DRAIN 
VALVE WITH PLUG

SEE NOTE TO 
DESIGNER #4.

D-1 NOZZLE AND
DRYBREAK DISCONNECT

3" HOSE, 10' LONG

5'-0" FROM EDGE 
OF DRIVE

1" BALL VALVE, LOCKED, 
NORMALLY OPEN. CLOSE 
FOR TIGHTNESS TESTING.

MS507

A1

IF

IF

MS507

SAMPLE 
CONNECTION

MECHANICALLY ADJUSTABLE 
SEGMENTED ELECTROMETRIC 
SEAL (TYP.)

LOCKABLE BALL VALVE 
DRAIN WITH PLUG

6" TO 
FUEL LINE

SE
E 

N
O

TE
 1

SLEEVE

DP

PIPE 
SLEEVE 
(TYP.)

RUBBER 
SEAL WITH 
STAINLESS 
STEEL 
CLAMPS 
(TYP.)

6" BASKET STRAINER

PRESSURE GAUGE 
(0-300 PSIG)

4" TRUCK FILL STAND 
CONTROL VALVE

METER (REGISTER TO READ 
FROM TRUCK SIDE OF DRIVE)

4'-9 7/8"

SEE NOTE TO 
DESIGNER #4

CONCRETE SUPPORT

PS-2 PIPE 
SUPPORT

PRESSURE GAUGE (0-300 PSIG)

1" 1'
-6

"

LOCKABLE BALL VALVE 
DRAIN WITH PLUG

SEE NOTE TO DESIGNER #3

3" DISCONNECT

CUT 2" x 8" HOLE TO FACILITATE HANDLE.

STATIC GROUND RECEPTACLE ASSEMBLY, 
SEE DETAILS ON SHEET ES509.

4" DIA. STANDARD WEIGHT STEEL PIPE

BASE PLATE, SEE DETAIL D8, THIS SHEET.

1" GROUT

4 - 1/2" DIA. EXPANSION ANCHORS 
WITH 3 1/2" MINIMUM EMBEDMENT

CONTINUE THE #1/0 TW CU GND 
CONDUCTOR TO THE NON-CATHODICALLY 
PROTECTED SIDE OF THE INSULATING 
FITTING ON THE 6" PIPE.  EXOTHERMIC 
WELD ALL CONNECTIONS.

3/4" x 10' GALVANIZED 
STEEL GROUND ROD

#1/0 TW CU GND CONDUCTOR

1'-5"

2'-0"3"

TYP.
1/4

8" PVC PIPE, 
SCHEDULE 40, 
SEE NOTE TO 
DESIGNER #1.

11'-8"

F8

HINGE  LINE

3" HOSE x 10' LONG

C8x11.5, 8'-6" LONG
9"1'-0"

5"

NOTE:

THE 3" HOSE AND DISCONNECT ARE SHOWN 
HERE AS THEY WOULD APPEAR RIGIDLY 
EXTENDED FROM THE FLANGED SWIVEL 
JOINT.  THE FLEXIBLE HOSE WILL ACTUALLY 
LAY IN THE BOTTOM OF THE PVC PIPE.

SWIVEL JOINT

C OF 8" PVC PIPE

C UPPER HORIZON 
SECTION OF SWIVEL JOINT

C VERTICAL SECTION 
OF SWIVEL JOINT

6"+-

1 
1/

4"

L

L

L

MS507

3" HOSE

C UPPER HORIZON 
SECTION OF SWIVEL JOINT

LC PVC PIPE

1 
1/

4"

CL

30 DEG.

CUT LINE FOR 8" PVC PIPE

4" DIA. STANDARD 
WEIGHT STEEL PIPE

8" PVC PIPE "LID" SECTION

"LID" TO SWING 
AWAY FROM 
DRIVE

ALUMINUM OR STAINLESS 
STEEL HINGES, PROVIDE 
SIZE, LENGTH, QUANTITY, 
TYPE AND FASTENERS AS 
REQUIRED TO SUPPORT PVC 
"LID" SECTION IN OPEN 
POSITION.

BLOCKING (TYPICAL AS 
REQUIRED TO STABILIZE PVC 
PIPE INSIDE 8" CHANNEL).

SECURELY FASTEN 8" PVC 
PIPE TO STEEL CHANNEL 
WITH SCREWED OR 
BOLTED CONNECTIONS 
(NO SHARP EDGES OR 
BURRS INSIDE PVC PIPE).

L

2 3/4" 2 3/4" 1/2" PL

4"

4"

2 3/4"

2 3/4"

4" 4"
11/16" DIA. 
HOLE (TYP.)

US Army Corps 
of Engineers ® 
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SCALE:  3/4" = 1'-0"

TRUCK FILL STAND PLAN (WITH HOSE)F1
2' 4'0 1'

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

TRUCK FILL STANDD1

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

TRUCK FILL STAND HOSEA1

SCALE: NTS

TRUCK FILL STAND HOSE RACKF8

SCALE: NTS

BASE PLATE DETAILD8

NOTES:

1. THE TOP OF THE SLEEVE SHALL BE A MINIMUM OF 6" ABOVE GRADE
AND THE BOTTOM OF THE SLEEVE SHALL BE BELOW FROST.

NOTES TO DESIGNER:

1. HOSE HOLDER MUST BE S.S., ALUMINUM, OR PVC PER SME.

2. PANTOGRAPH OR HOSE PER SME.

3. PROVIDE GROUND PROVING/TRUCK OVERFILL DEVICE AS
DIRECTED BY SME.

4. CONSULT WITH SME TO DETERMINE REQUIREMENTS FOR SPOOL
PIECE OR INJECTOR AND BYPASS.

5. ALL PRESSURE GAUGES, DIFFERENTIAL PRESSURE GAUGES,
STATIC GROUND RECEPTACLES, AND SAMPLE CONNECTIONS
SHALL BE VISIBLE AND USABLE FROM THE TRUCK SIDE.

6. A PILOT OPERATED RELIEF VALVE (PORV) IS ACCEPTABLE IN LIEU
OF THE CHECK VALVE RELIEF WITH ISOLATION VALVE AT TRUCK
FILLSTANDS.

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

0 1' 2' 4'

0 1' 2' 4'

0 1' 2' 4'



5' FROM 
EDGE OF 
DRIVE

CHECK VALVE, (TYP.)

CL

1"

6" DBB 
PLUG 
VALVE

HIGH POINT VENT

6" BASKET 
STRAINER

LOCKABLE BALL 
VALVE DRAIN 
VALVE WITH PLUG

DEADMAN HOSE RACK, SEE DETAIL 
E8, THIS SHEET.

SAMPLE 
CONNECTION

1" BALL VALVE, 
LOCKED, NORMALLY 
OPEN. CLOSE FOR 
TIGHTNESS TESTING.

MS508

IF

IF

A1

D-2 NOZZLE AND
DRYBREAK
DISCONNECT

3"

METER (REGISTER TO 
READ FROM DRIVE SIDE)

4" TRUCK FILL STAND 
CONTROL VALVE

PRESSURE GAUGE 
(0-300 PSI)

6" BASKET 
STRAINER

IF

6"

CONCRETE SUPPORTLOCKABLE BALL 
VALVE DRAIN 
WITH PLUG

20
"

4' 9 7/8"

SEE NOTE TO 
DESIGNER #3

1"

LOCKABLE BALL 
VALVE DRAIN 
WITH PLUG

PRESSURE GAUGE 
(0-300 PSI)

STEEL PLATE BOLTED TO FLANGE AND 
LOCATED TO PROTECT PRESSURE 
GAUGE AND METER REGISTER.

3"

SEE NOTE TO 
DESIGNER #2

4 3/4" DIA TYPE A 307 
HEADED ANCHOR 
BOLTS EMBEDDED 9".

PRESSURE FUELING 
NOZZLE HOLDER AND 
STRAP

DP

FRONT VIEW SIDE VIEW

1/4" BENT PLATE

4" 
R

2'
-0

"

4"

3/16

ANGLE
2" x 2" X 1/4"

1/4" x 6" X 6" PLATE 
WITH 4 1/2" DIA 
BOLTS

CONCRETE

1/4" PLATE

6" R

3 
3/

4"
 R

6" R

BACK
FLANGE
PLATE

FRONT 
FLANGE
PLATE

US Army Corps 
of Engineers ® 
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SCALE:  3/4" = 1'-0"

TRUCK FILL STAND PLAN (WITH PANTOGRAPH)D1

1' 2'0 6"

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

TRUCK FILL STAND (WITH PANTOGRAPH)A1

SCALE: NTS

HOSE RACK DETAILE8

NOTES:

1. THE TOP OF THE SLEEVE SHALL BE A MINIMUM OF 6" ABOVE GRADE AND THE BOTTOM
OF THE SLEEVE SHALL BE BELOW FROST.

NOTES TO DESIGNER:

1. SEE SHEET MS507 FOR DESIGNER NOTES.

2. PROVIDE GROUND PROVING/TRUCK OVERFILL DEVICE AS DIRECTED BY SME.

3. CONSULT WITH SME TO DETERMINE REQUIREMENTS FOR SPOOL PIECE OR
INJECTOR AND BYPASS.

4. A PILOT OPERATED RELIEF VALVE (PORV) IS ACCEPTABLE IN LIEU OF THE CHECK
VALVE RELIEF WITH ISOLATION VALVE AT TRUCK FILLSTANDS.

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

0 1' 2' 4'

0 1' 2' 4'



PIPE HANGER

REMOVABEL 
ALUMINUM 
GRATE

PIPE HANGER

2 DEADMAN 
HOSE QUICK 
DISCONNECTS

BALL STOP 
SIZED LARGER 
THAN OPENING 
IN 3' PVC

DEADMAN LEVER

TOP OF SLAB

3" PVC FOR 
DEADMAN HOSE

20' DEADMAN 
CONTROL HOSE

2" ALUMINUM MALE CAM 
TYPE ADAPTER WITH 
FEMALE DUST CAP. 
1/2" GAP AT BOTTOM

CONCRETE 
SLAB TYP.

1'
-0

"

4'
-0

"

ALUMINUM 
GRATE COVER

SUMP

4" FLAT OR 
DUMBBELL 
WATER STOP

6" PLUG VALVE

PANTOGRAPH NOT 
SHOWN FOR CLARITY

9'-0"

INTERGRAL CONCRETE 
ANCHOR TYP.

VALVE HANDLE

2" LOW POINT 
PUMP OUT

METER EXTENSION

CHECK VALVE

STRAINER

DP

PG

1 1/4" 
DRAIN

REMOVABLE 
ALUMINUM 
GRATE

PG

METER SUPPORTMAINTENANCE DRAIN

MAINTENANCE DRAIN

5'
-6

"

TOP OF SLAB

ROLL-OFF COVER

ADJUSTABLE PIPE SUPPORT (TYP)

2" LOW 
POINT PUMP 
OUT

5'
-6

" I
N

SI
D

E

ISOLATION VALVE 
HANDLE

PANTOGRAPH DOWN TO LOWER 
LEVEL, FOR CONTINUATION SEE 
DETAIL E6, THIS SHEET.

TANK TRUCK APPROACH DIRECTION

D-2 NOZZLE AND DRY
BREAK DISCONNECT

BOX BEAM

METER DISPLAY, TO BE VISIBLE TO THE OPERATOR

3" TRUCK FILL PANTOGRAPH

CONTINUE THE #1/0 TW CU GND CONDUCTOR TO 
THE NON-CATHODICALLY PROTECTED SIDE OF 
THE INSULATED FITTING ON THE 6" PIPE.  
EXOTHERMIC WELD ALL CONNECTIONS.

#1/0 TW CU GND 
CONDUCTOR

3/4" x 10' GALVANIZED STEEL 
GROUND ROD

REMOVABLE ALUMINUM GRATE 
SECTION (TYPICAL OF 5)

DEADMAN CONTROL LEVER 
HOSE, 4-WAY ROLLERS AND 3" 
PVC "CHUTE" FOR DEADMAN 
CONTROL HOSES

GALVANIZED ACCESS LADDER

#1/0 TW CU GND 
CONDUCTOR

FASTEN TO ROLLING 
COVER FOOTING

BOX BEAM

REINFORCED CONCRETE 
AROUND ENTIRE VAULT

STATIC GROUND RECEPTACLE 
ASSEMBLY, SEE DETAIL ON 
SHEET ES509.

MS509

A1

1'
-1

" 6" FUEL 
PIPE

BOOT SEAL

LOW POINT 
PUMP OUT

66" x 12" x 5" SUMP 
WITH ALUMINUM 
GRATE COVER

3" PANTOGRAPH

IF

CHECK 
VALVE

4" x 3" REDUCER

W-SHAPE PROVIDED BY VAULT
MANUFACTURER.  DRILL HOLES IN
WEB AS NECESSARTY FOR REBAR.

6" PLUG VALVE

STRAINER

4" TRUCK FILL 
CONTROL VALVE 
(TFV)

4" METER

4"

PRESSURE GAUGE, 
POSITION SO FACE IS 
VISIBLE FROM ABOVE, TYP.

MAINTENANCE DRAIN, 2" 
BALL VALVE WITH 2" DRY-
BREAK CONNECTION AND 
DUST CAP, TYP. OF 2

PIPE SUPPORT, TYP.

EXTEND DEADMAN 
QUICK DISCONNECT 
ASSEMBLY FROM TFV 
TO WALL OF VAULT 
WITH 1/2" TUBE AND 
FITTINGS.

PANTOGRAPH TO UPPER 
LEVEL, FOR CONTINUATION 
SEE DETAIL E1, THIS SHEET.

MS509

A8

IF

MS509

A1
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SCALE:  3/4" = 1'-0"

TRUCK FILL PANTOGRAPH VAULT DEADMANA8
SCALE:  3/4" = 1'-0"

TRUCK FILL PANTOGRAPH VAULTA1

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

TRUCK FILL PANTOGRAPH VAULT UPPER LEVEL DETAILE1

NOTES TO DESIGNER:

1. CONSULT WITH SME/SERVICE CONTROL POINT TO DETERMINE
REQUIRMENTS FOR SPOOL PIECE OR INJECTOR AND BYPASS.

0 1' 2' 4'

0 1' 2' 4'0 1' 2' 4'

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

TRUCK FILL PANTOGRAPH VAULT LOWER LEVEL DETAILE60 1' 2' 4'



CONNECTING SECTION

FUEL SENSING LINE 4"

4" PANTOGRAPH 
CONTROL VALVE

DEADMAN 
CONTROL

VENTURI

HYDRANT COUPLER CARRIER

FLANGED SWIVEL 
JOINT (TYP.)

SEE NOTE TO DESIGNER #3.

4'-9 7/8"

CASTER EQUIPPED WITH 
LOCKING DEVICE

CASTER EQUIPPED WITH 
LOCKING DEVICE AND BRAKE

CASTER EQUIPPED 
WITH BRAKE

AS SPECIFIED

SPRING LOADED CASTERS 
(TYP. FOR 8) 4" x 3" REDUCING ELBOW

GROUNDING 
CABLE REELS

HORIZONTAL FILTER (SEE 
NOTE TO DESIGNER #1)

FILTER SEPARATOR 
EQUIPMENT OPTIONS

EQUALIZING RESERVOIR

EQUALIZING RESERVOIR 
VENT WITH FLAME ARRESTER

PRESSURE GAUGE

STOP COCK

DRAIN

PRESSURE 
FUELING NOZZLE

SHUT-OFF VALVE

3"

DRY BREAK QUICK 
DISCONNECT

AS SPECIFIED

TOW BAR

3'
-7

 1
/2

"

SPRING LOADED CASTERS 
(TYP. FOR 8)

SAMPLING AND 
DRAIN ASSEMBLY

VENTING ASSEMBLYAUTOMATIC PRESSURE 
EQUALIZING SYSTEM, SEE 
DETAIL A1, THIS SHEET

1" DRAIN (TYP.)

PRESSURE GAUGE

STOP COCK

FLOW METER

VENTURI

4" PANTOGRAPH 
CONTROL VALVE

4" HYDRANT 
COUPLER

ELEVATION

PLAN

DISPENSING END

3"

4"

RELIEF VALVE 
SET AT 125 
PSIG

BALL VALVE

NON-SURGE 
CHECK VALVE

US Army Corps 
of Engineers ® 
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SCALE: NTS

FUELING SYSTEM PANTOGRAPH DISPENSING POSITIONC1

NOTES TO DESIGNER:

1. CONTACT SME/SCP TO DETERMINE FILTRATION DEVICE AT
PANTOGRAPH.

2. CONTACT SCP FOR SPECIFIC GUIDANCE REGARDING TYPE
OF PANTOGRAPH TO BE USED.

3. CONSULT WITH SME/SCP TO DETERMINE REQUIREMENTS
FOR SPOOL PIECE OR INJECTOR AND BYPASS.

NOTES:

1. THE PANTOGRAPH ILLUSTRATED IS NOT OF A GOVERNMENT
DESIGN BUT IS REPRESENTATIVE OF ONE MANUFACTURER
AND IS NOT INTENDED TO RESTRICT PRODUCTS OF OTHER
MANUFACTURERS. THE PANTOGRAPH MUST BE CERTIFIED BY
THE AIR FORCE SYSTEM SAFETY ENGINEERING ANALYSIS
(AFSSEA) TEAM.

SCALE: NTS

AUTOMATIC PRESSURE
EQUALIZING SYSTEMA1

SCALE: 1" = 1'-0" 0 1' 2'6"



PIPE STIFFENER (TYP.)

4'-0"

SUITABLE FOR 
PINTLE HOOK

US Army Corps 
of Engineers ® 
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SCALE: NTS

FUELING SYSTEM PANTOGRAPH TRANSPORT POSITIONE1
0 1' 2'6"SCALE: 1" = 1'-0"



16
'-1

"
SH

O
W

N

3'
-4

"
SH

O
W

N
3'

-6
"

PRESSURE 
EQUALIZING 
RESERVOIR

TOW BAR

REFUELING NOZZLE, D-2 (SEE 
NOTE TO DESIGNER #1)

DRY BREAK QUICK DISCONNECT

BALL VALVE

EXTENSION LADDER

LIFTING DEVICE

SPR INLET

SH
O

W
N

ELEVATION
(FOR USE ON DC-10's, 747's, 757's AND 767's)

US Army Corps 
of Engineers ® 
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SCALE:  3/4" = 1'-0"

FUELING SYSTEM PANTOGRAPH HIGH REACH UNIT DETAILB3

NOTES TO DESIGNER:

1. TWO NOZZLES MAY BE NEEDED.  CONSULT 
SME.

0 1' 2' 4'



FLOW
FROM APRON

LOW POINT PIT

2" FROM BOTTOM OF PIPE

PLUG VALVE

12"

IF

FULL PORT DBB 
PLUG VALVE

2'-0" IF

50 PSIG

12"

12"

MAXIMUM LENGTH OF 
INLINE INSPECTION TOOL

16" x 12" ECCENTRIC 
REDUCER, FLAT ON 
BOTTOM

PIPE SUPPORT 
(TYPICAL)

16"

PIPELINE PIG

14'-0"

1/2" VENT
PRESSURE GAUGE ON TOP 
AND 2" BOTTOM DRAIN

4"

BALL VALVE

2'-6" BACK 
FROM EDGE 
OF DRIVE

FL
O

W

TO
 P

U
M

P 
H

O
U

SE

IF

SEE NOTE TO 
DESIGNER #1

MS513

A1

MS513

A4

PIG SIGNALER

IF

FL
O

W

FR
O

M
 P

U
M

P 
H

O
U

SE

4"

BALL VALVE

2'-6" BACK 
FROM LAUNCH 
TRAP DOOR

1/2" VENT

PRESSURE GAUGE 
ON TOP AND 2" 
BOTTOM DRAIN

14'-0"

16"

PIPELINE PIG

16" x 12" ECCENTRIC 
REDUCER, FLAT ON BOTTOM

12"

175 PSIG

3'-9"

FULL PORT 
DBB PLUG 
VALVE

PLUG VALVE

12"

2" FROM BOTTOM OF PIPE

LOW POINT PIT

FLOW
TO APRON

PIPE SUPPORT 
(TYPICAL)

IF
2'-0"

IF
IF

MS513

A1

IF

PIG SIGNALER
Y

3/8" GUIDE BARS, 
NON REQUIRED 
FOR BRANCHES 
LESS THAN 6"

TYP.

GUIDE BAR DIMENSION TABLE

BRANCH
SIZE X Y

6"
8"
10"
12"
14"

1 5/8"
2"

2 5/8"
3"
3"

2"
2"
2"

1 1/2"
1 1/2"

MS513

A9

MS513

A7

12"

2'
-0

"

ADJUSTABLE PIPE 
SUPPORTS

RUBBER SEAL WITH 
STAINLESS STEEL 
CLAMPS (TYP.)

MECHANICALLY 
ADJUSTABLE SEGMENTED 
ELASTOMERIC SEAL (TYP.)

THE TOP OF THE SLEEVE 
SHALL BE A MINIMUM OF 
6" ABOVE GRADE AND 
THE BOTTOM OF THE 
SLEEVE SHALL BE 
BELOW FROST.

IF

2'
-0

"

2" DRAIN

2" ALUMINUM MALE 
CAM TYPE DRY BREAK 
CONNECTOR WITH 
FEMALE DUST CAP

PIPE 
SUPPORTS

4"

RUBBER SEAL WITH 
STAINLESS STEEL 
CLAMPS (TYP.)

THE TOP OF THE SLEEVE 
SHALL BE A MINIMUM OF 
6" ABOVE GRADE AND 
THE BOTTOM OF THE 
SLEEVE SHALL BE 
BELOW FROST.

MECHANICALLY 
ADJUSTABLE SEGMENTED 
ELASTOMERIC SEAL (TYP.)

PRESSURE GAUGE

IF

3/8" GUIDE BARS, 
NON REQUIRED 
FOR BRANCHES 
LESS THAN 6"

XX

US Army Corps 
of Engineers ® 
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SCALE:  1/2" = 1'-0"

RECEIVING TRAP PLANF1

NOTES TO DESIGNER:

1. PROVIDE PIG LAUNCH AND RECEIVING TRAPS FOR ALL NEW
UNDERGROUND TRANSFER LINES AND HYDRANT LOOPS.

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

LAUNCH TRAP PLANC1
SCALE: NTS

TEE WITH GUIDE BARS ELEVATIONC8

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

PIG TRAP - SECTION 1A1 SCALE:  1/2" = 1'-0"

PIG TRAP - SECTION 2A4

2' 4'0 1'

2' 4'0 1'

2' 4'0 1' 2' 4'0 1' SCALE: NTS

TEE WITH GUIDE BARS PLANA7 SCALE: NTS

TEE WITH GUIDE BARS SECTIONA9



6" PLUG 
VALVE

IF

4" PLUG 
VALVE

1"4" AIR BLOCK/CHECK 
CONTROL VALVE

S

2" AIR BLOCK/CHECK 
CONTROL VALVE

6"

2" GLOBE VALVE

2" BALL VALVE

2 1/2" SINGLE POINT 
RECEPTACLE (D-1 
NOZZLE ADAPTOR) 
(WHERE REQUIRED FOR 
RETURN TO BULK 
CONNECTIONS)

VERTICAL AIR 
ELIMINATOR/FLOW 
CONTROL VESSEL

2" DRAIN AND CAM TYPE 
DRY BREAK WITH CAP

SAMPLE 
CONNECTION

4" FULL PORT BALL VALVE

4" ALUMINUM CAM TYPE QUICK DISCONNECT

4" DBB PLUG 
VALVE

BALL VALVE DRAIN 
VALVE WITH PLUG

METER PROVING 
CONNECTION

4" BALL VALVE 
(TYP. 2)

6"

4" SIGHT FLOW INDICATOR

MS514

A1

4" AIR BLOCK / CHECK 
CONTROL VALVE (AB/CV)

6" PLUG VALVE

HIGH POINT VENT

4"

0-150
PSIG

PG PG

30" WG VAC. 
TO 60 PSIG

2 1/2" FLANGED 
FLOW SWITCH

6"

PS-2 (TYP)

OFFLOAD PUMP (OP)

14
'-0

" 
AB

O
VE

 P
AD

OVERFILL 
PREVENTION 
VALVE

3" x 2" REDUCER

2" VENT

VERTICAL AIR ELIMINATOR/FLOW 
CONTROL VESSEL

LEVEL SENSOR (TYP. 3)

2" PRESSURE / VACUUM VENT
HOSE HANGER

4" ALUMINUM CAM TYPE 
QUICK DISCONNECT 
WITH PLUG AND RING

4" FUEL HOSE, 10' LONG

1" DRAIN

6"

2'
-0

"

TRUCK PARKING 
PAD ELEVATION

6" STRAINER

METER (REGISTER TO 
READ FROM TRUCK 
SIDE OF DRIVE)

SUPPORT

IF

MS514

B8

PIPE SADDLE

TEFLON COATED 
U-BOLT

PROVIDE 1/4" THICK 
INSULATION STRIP 
BETWEEN SADDLE 
AND PIPE

4" LONG PIPE NIPPLE 
(FIELD ADJUST FOR 
HEIGHT)

REDUCER

4" DIA. STD. WT. 
STEEL PIPE

1/4" DRAIN HOLE

(4) 1/2" EXPANSION
ANCHORS BOLTS WITH 3
1/2" MINIMUM EMBEDMENT

DOUBLE NUT U-BOLT 
TO ALLOW PIPE TO 
MOVE FREELY

4" FULL PORT BALL VALVE 
(INSTALL ROTATED 45 DEG.)

4" SIGHT FLOW INDICATOR 
(INSTALL ROTATED 45 DEG.)

TRUCK PARKING 
PAD ELEVATION

PS-1 - PIPE SUPPORT (TYP.)

US Army Corps 
of Engineers ® 
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SCALE:  1/2" = 1'-0"

TRUCK OFFLOAD PLANE1

NOTES TO DESIGNER:

1. SOME LOCATIONS USE ONE SKID TO SERVE TWO OFFLOAD POINTS, CONSULT SME

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

TRUCK OFFLOAD ELEVATIONA1

SCALE: NTS

ADJUSTABLE PIPE SUPPORT DETAIL (PS-2)F8

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

TRUCK OFFLOAD HOSE CONNECTIONB8

2' 4'0 1'

2' 4'0 1'

2' 4'0 1'



3" FLANGED VENT

3" FLANGED 
INSPECTION PORT

1" FLANGED LEVEL 
SENSOR PORT 
CONNECTION (TYP. 
3 PLACES)

3'-0"
O.D.

3"

8'
-0

"

SIGHT 
GLASS

VENT 
SUPPORT

6" FLANGED 
INLET5'

-5
"

4'
-5

"

OUTLET 
BAFFLE

6" FLANGED 
OUTLET

8 
1/

2"

2'-0" 2'-0"

6 
7/

8"

1" FLANGED DRAIN 
CONNECTION

1'
-1

1"

2" HIGH WHITE LETTERS 
ON BLACK BACKGROUND

PRODUCT SYMBOL

YELLOW BANDS (3 EA.) 
ALL AROUND

JET FUEL JP-8 F-34

3"

3"

2" HIGH YELLOW LETTERS 
YELLOW BORDER

JET FUEL F-24

PROVIDE 1/4" THICK 
TEFLON INSULATION 
STRIP BETWEEN PIPE 
AND SADDLE

CAST IRON 
SADDLE

REDUCER

3" CARBON 
STEEL

BASE PLATE, 
SEE DETAIL F1, 
THIS SHEET.

ADJUSTING 
BAR

THREADED 
NIPPLE

1/4" DRAIN HOLE

(4) 1/2" EXPANSION
ANCHORS BOLTS
WITH 3 1/2" MIN.
EMBEDMENT

TO
 S

U
IT

 L
O

C
AT

IO
N

PL

4"

TYP.

4"

4" 4"

11/16" DIA. HOLE 
(TYP.)

2-3/4"2-3/4"

2-3/4"

2-3/4"

BASE PLATE

US Army Corps 
of Engineers ® 
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NOTES TO DESIGNER:

1. SIZE OF OFFLOAD PUMP TO BE PROVIDED BY SCP.

2. PROVIDE 2 1/2" SPR FOR RETURN TO BULK CONNECTIONS WHERE DIRECTED BY SCP.

0 1' 2' 4'SCALE:  3/4" = 1'-0"

600 GPM VERTICAL AIR ELIMINATOR TANK DETAILD4

SCALE: NTS

AIR ELIMINATOR PRODUCT SYMBOL DETAILA4

SCALE: NTS

ADJUSTABLE PIPE SADDLE SUPPORT DETAIL (PS-1)D1

NOTES:

1. SEE FUEL SYSTEM LEGEND, SHEET M-001.

SEQUENCE OF OPERATION

TRUCK OFFLOAD

THE TRUCK OFFLOAD SYSTEM SKID IS SETUP TO OFFLOAD ONE TRUCK WITH ONE 
OFFLOAD PUMP (OP).  A START BUTTON IS LOCATED AT EACH OFFLOAD STATION.  

TO INITIATE A TRUCK OFFLOAD, AN OPERATOR CONNECTS AN OFFLOAD HOSE
TO EACH TRUCK COMPARTMENT CONNECTION, OPENS EACH ASSOCIATED
COUPLER AND BALL VALVE.  FUEL WILL FLOW TO THE AIR ELIMINATOR
TANK.  WHEN THE LOWER LEVEL SENSOR IS COVERED BY FUEL AND THE START
BUTTON IS PUSHED, THE PUMP WILL BE ALLOWED TO START.

AS LONG AS THE LOWER LEVEL SENSOR IS COVERED WITH FUEL, THE PUMP WILL
CONTINUE TO RUN.  IF FUEL LEVEL DROPS BELOW THE LOWER LEVEL SENSOR,
THE CONTROL SYSTEM WILL STOP THE PUMP.

WHILE THE PUMP IS RUNNING, IF ONLY THE LOWER LEVEL SENSOR IS COVERED
WITH FUEL THE 2" AIR BLOCK/CHECK VALVE IN THE DISCHARGE LINE WILL BE OPEN TO 
CONTROL THE FLOW AT 150 GPM. THE 4" AIR BLOCK/CHECK VALVE WILL REMAIN CLOSED.

IF THE FUEL LEVEL IN THE AIR ELIMINATOR TANK RISES AND THE MIDDLE LEVEL SENSOR
IS COVERED BY FUEL, SOLENOID "B" WILL BE ENERGIZED ON THE 4" AIR BLOCK/CHECK
VALVE, AND THE 4" VALVE WILL OPEN TO CONTROL THE FLOW AT 300 GPM.
THE 2" AIR BLOCK/CHECK VALVE WILL BE ENERGIZED TO CLOSE.

IF THE FUEL LEVEL IN THE AIR ELIMINATOR TANK DROPS BELOW THE MIDDLE
LEVEL SENSOR, SOLENOID "B" WILL BE DE-ENERGIZED ON THE 4" AIR BLOCK/CHECK
VALVE, AND THE VALVE WILL CLOSE, AND THE 2" AIR BLOCK/CHECK VALVE WILL 
OPEN TO CONTROL THE FLOW AT 150 GPM AS LONG AS THE LOWER 
LEVEL SENSOR IS COVERED BY FUEL.

IF THE FUEL LEVEL IN THE AIR ELIMINATOR TANK RISES AND THE UPPER LEVEL
SENSOR IS COVERED BY FUEL, SOLENOID "A" WILL BE ENERGIZED ON THE 4" AIR
BLOCK/CHECK VALVE, AND THE VALVE WILL THEN MODULATE TO CONTROL
THE FLOW AT 600 GPM. THE 2" AIR BLOCK/CHECK VALVE WILL REMAIN CLOSED.

IF THE FUEL LEVEL IN THE AIR ELIMINATOR TANK DROPS BELOW THE UPPER LEVEL
SENSOR, SOLENOID "A" WILL BE DE-ENERGIZED ON THE 4" AIR BLOCK / CHECK VALVE,
AND THE VALVE WILL THEN MODULATE TO CONTROL THE FLOW AT 300 GPM AS
LONG AS THE LOWER AND THE MIDDLE LEVEL SENSORS ARE COVERED BY FUEL.

AIR BLOCK / CHECK VALVE

CONDITION 4" VALVE ACTION 2" VALVE ACTION SOLENOID "A" SOLENOID "B"

LOW LEVEL 
SENSOR IN 

FUEL

MIDDLE LEVEL 
SENSOR IN 

FUEL

UPPER LEVEL 
SENSOR IN 

FUEL

CLOSED

HALF OPEN 
300 GPM

MOST 
OPEN 600 

GPM

DE-ENERGIZED 
OPEN 150 GPM DE-ENERGIZED 

DE-ENERGIZED 

DE-ENERGIZED 

ENERGIZED 
CLOSED

ENERGIZED 
CLOSED ENERGIZED 

ENERGIZED 

ENERGIZED 



PROVIDE 3" DIA. x 10' LONG 
LOADING HOSE WITH 2 1/2" D-2 
NOZZLE AND HOSE STORAGE 
TROUGH AS DIRECTED BY SME

2 1/2" D-2 NOZZLE

4" REFUELER LOADING 
ARM (12' TOTAL LENGTH)

NON-LUBRICATED 
SWIVEL JOINT

2 1/2" METER 
PROVING 
CONNECTION

4" BALL 
VALVE 
(TYP. 3)

1" THERMAL RELIEF 
VALVE (TYP.)

SEE NOTE TO 
DESIGNER #12

4", 600 GPM POSITIVE 
DISPLACEMENT METER

4"

4" TRUCK LOADING AND 
FILTER SEPARATOR 
CONTROL VALVE

PRESSURE GAUGE (TYP.)

STATIC RELAXATION TANK 
(SEE NOTE TO DESIGNER #6)

600 GPM FILTER SEPARATOR WITH 
SERVICE PLATFORM / CATWALK AND 
LADDER (SEE NOTE TO DESIGNER #10)

STAINLESS STEEL INTERNALLY/COATED 
CARBON STEEL

1" BALL 
VALVE AND 
QUICK 
CONNECT

6"

TO PRODUCT 
RECOVERY SYSTEM

IF

6" FUEL LINE 
FROM 
PUMPHOUSE

SAMPLING 
CONNECTION (TYP.)

6" PLUG VALVE

6" BALL VALVE 
(TYP. 2)

MS516

B1

FILTER SEPARATOR 
ACCESS PLATFORM

AUTOMATIC AIR 
ELIMINATOR

600 GPM VERTICAL 
FILTER SEPARATOR

SUPPORT PAD (TYP.)

6"

18
"

1" SLOW FILL

6"

1" THERMAL RELIEF PIPING

4"4' -9 7/8"

SWIVEL JOINT

4"

18
"

4" REFUELER LOADING ARM SHALL BE 
INSTALLED PER MANUFACTURER'S 
RECOMMENDATION.  PROVIDE 
EQUIPMENT SUPPORT OR 
COUNTERWEIGHT AS REQUIRED.

US Army Corps 
of Engineers ® 
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SCALE:  1/2" = 1'-0"

TYPE 2 REFUELER TRUCK LOADING SYSTEM PLANE1

NOTES TO DESIGNER:

1. PROVIDE THERMAL RELIEF BETWEEN ISOLATED PIPING SECTIONS.

2. PROVIDE SAMPLING CONNECTIONS AND PRESSURE GAUGES AS
SHOWN OR AS DIRECTED BY SME.

3. SEE UFC 3-460-1 AND UFGS 33 52 43 FOR ADDITIONAL
REQUIREMENTS.

4. PROVIDE EMERGENCY EYEWASH FACILITIES PER OSHA
REGULATIONS, AFOSH 91-501, AND UFC 3-460-01.

5. PIPING MATERIALS SHALL BE 100% NON-CORROSIVE IE STAINLESS
STEEL OR ALUMINUM.  WHERE PERMITTED BY UFC 3-460-1, CARBON
STEEL OR INTERNALLY COATED CARBON STEEL PIPING MAY BE
USED IF DIRECTED BY SME.

10. PROVIDE AUTOMATIC SELF CHECKING OVERFILL PROTECTION
AND GROUND VERIFICATION DEVICE WITH INTRINSICALLY SAFE
ELECTRIC DEADMAN CONTROL AS DIRECTED BY SME.

11. CONSULT WITH SME/SERVICE CONTROL POINT TO DETERMINE
REQUIREMENT FOR SPOOL PIECE OR INJECTOR AND BYPASS.

12. USE HORIZONTAL FILTER SEPERATORS FOR ARMY AND NAVY
PROJECTS.

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

TYPE 2 REFUELER TRUCK LOADING SYSTEM ELEVATIONB1

6. 30 SECOND STATIC RELAXATION TANK REQUIRED FOR JP-5. AT 600
GPM, TANK CAPACITY EQUALS 300 GALS.

7. PROVIDE A HIGH PERFORMANCE WAFER TRUNION VALVE W/ 165°F
FUSIBLE LINK AT GROUND LEVEL WHEN PIPING RISES AT FUELING
ISLANDS AS AN OPTIONAL ITEM FOR NAVY AND ARMY
INSTALLATIONS.

8. WHEN REFUELER FILL STAND IS CONSTRUCTED AS A BRANCH OFF
AN AIRCRAFT DIRECT FUELING SYSTEM USING ALL NON-CORROSIVE 
PIPING, SEE DETAIL, SHEET MS508.

9. USE A TYPE 2 WHEN REFUELER FILL STAND IS SUPPLIED FROM
STORAGE VIA AN INTERNALLY EPOXY COATED OR UNCOATED
CARBON STEEL SYSTEM.

2' 4'0 1'

2' 4'0 1'
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     FOLLOWING NOTE FOR MORE INFORMATION.

     LAYOUT OF SITE LIGHTING  AS REQUIRED, SEE 

5.  LIGHTING LAYOUT IS DIAGRAMMATIC ONLY. PROVIDE

    FURTHER INFORMATION.

    FUEL TANKS WITH FIXED ROOFS  AW 78-24-27 FOR 

4. SEE STANDARD ABOVEGROUND VERTICAL STEEL 

   SUSCEPTIBLE  TO HARMONIC VIBRATION ISSUES.

   ARE NOT  RECOMMENDED AS THEY ARE MORE 

    LIGHT POLE  DETAILS. SQUARE STRAIGHT POLES 

3. COORDINATE WITH INSTALLATION FOR SPECIFIC 

   WITH AIRCRAFT OPERATIONS.

   DESIGNED SUCH THAT IT SHALL NOT INTERFERE

2. ANY REQUIRED AREA TYPE LIGHTING SHALL BE

   SHALL BE NACE CERTIFIED.

   STRUCTURES AND PIPING.  SYSTEM DESIGNER

   BE REQUIRED FOR ALL METALLIC BURIED

1. A CATHODIC PROTECTION SYSTEM SHALL

DESIGNER NOTES:
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A1
ELECTRICAL TYPE III SYSTEM SITE PLAN
SCALE: 1" = 50' - 0" 50' 100'0

SEE NOTE 5 & 6

ES508

D4

Uniformity (Avg:Min) = 5:1

= 3 fc Avgv E

 = 10 fc Avg hE

Control Station, (Device Height): 

Uniformity (Avg:Min) = 5:1

 = 5 fc Avg vE

 = 5 fc Avg hE

Pumps, Valves, Manifolds, (Ground): 

Uniformity (Avg:Min) = 5:1

 = 1.5 fc Avg vE

 = 5 fc Avg hE
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TYPE III SYSTEM HAZARDOUS AREA SITE PLAN
SCALE: 1" = 50' - 0" 50' 100'0

TANK ROOF TO GROUND (TYP.)

10'-0" AROUND TANK 

OF DIKE WALL (TYP.)

CONTAINMENT AREA TO HEIGHT 
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CLASS I, DIVISION I, GROUP D (T3) HAZARDOUS LOCATION
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FTP-1

HATCH

ATG FILL

TESTER
MANUAL 

FLOW SWITCH
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FURTHER INFORMATION

1. SEE OPERATING TANK STANDARD AW 78-24-27 FOR 

DESIGNER NOTES:



__

SHALL BE GALVANIZED RIGID STEEL.

3. ALL CONDUITS ABOVE GRADE AND ALL ELBOWS BELOW GRADE

 

(TS)  2 1/2"  x 2 1/2" x 3/16"; USE WELDED CONSTRUCTION.

2. PROVIDE A STEEL SUPPORT CONSTRUCTED OF TUBULAR STEEL 

RECOVERY TANK ELECTRICAL PLAN VIEW ON THIS SHEET.

1. FOR CONDUIT AND CONDUCTOR REQUIREMENTS SEE PRODUCT

KEY NOTES:

M

M

GG

G

G

#1/0 AWG 

#1/0 AWG 

#1/0 AWG 
#1/0 AWG 

#1/0 AWG NOTE 2

#1/0 AWG NOTE 2

6
"

T
Y

P
.

M
IN
.

DIA.

CONTROL

NEMA 3R

JUNCTION BOX 

1'-0"

1
'-
0
"

2
4
"

2
4
" 

M
IN

IS* CIRCUITS

NEMA 3R

 BOX 

JUNCTION

* INTRINSICALLY SAFE

BY NFPA 70 ARTICLE 504.  THIS INCLUDES ARTICLE 504.30.

5. ALL INTRINSICALLY SAFE CIRCUITS SHALL BE INSTALLED AS REQUIRED 

APPURTENANCES.

4. REFERENCE MECHANICAL SHEET M-506 FOR ACTUAL LAYOUT OF 

3. ALL HOMERUNS GO TO THE PUMPHOUSE CONTROL ROOM.

2. SEE THIS SHEET FOR MOUNTING RACK DETAIL.

LOCATION.

SHALL BE CONSIDERED A CLASS 1, DIVISION 1, GROUP D HAZARDOUS 

1. THE VOLUME WITHIN A 5 FT RADIUS FROM THE TOP OF THE TANK VENT 

NOTES:

MONITOR

LEAK DETECTION

INTERSTITIAL SPACE

M

J

U
G

TO MOTOR CONTOL CENTER (MCC)

M

U
G

PA-35

TO ATG BACKBOARD (SHEET ET501)

2 #10, 1 #10 GND, 1/2" C

STO

J

5'-0"

OF BEING LOCKED IN THE OFF POSITION

RATED SWITCH WITH THE CAPABILITY

PROVIDE AN EXPLOSION PROOF MOTOR

ELECTRIC WATER REMOVAL PUMP

MAG LEVEL PROBE

ATG SYSTEM

6" FLANGE FOR 

FLOAT SWITCHES (4)

FUEL TRANSFER PUMP (FTP-1)

J

1 1/2 "C

3 #10, 1 #10 GND FOR MOTOR

JUNCTION BOX (NOTE 2)

U
G

2/C #14 SHIELDED CABLE, 1/2"C

(PUMP CONTROL PANEL)

TO PCP

J

J

2/C #14 SHIELDED CABLE, 1/2"C

2/C #14 SHIELDED CABLE, 1/2"C

10 #12, 3/4" C TO PCP FOR CONTROLS

12 #12, 1" C

LIMIT SWITCH

OVERFILL VALVE OV-1

U
G

U
G

FLOW SWITCH (FS-30)

J

2 #12, 1/2"C

12 #12, 1" C TO PCP FOR CONTROLS

JUNCTION BOX (NOTE 5)

LS

2

3

1

2. CONNECTION NOT REQUIRED ON UNDERGROUND TANK.

1. SEE EG SERIES FOR GROUNDING DETAILS.

NOTES:

UG

MOTOR HEATER

2 #12, #12 GND FOR 

PANEL PA

CAP PLATE (TYP)

SA

WATER REMOVE PUMP

(WDP-1)
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B5
PRODUCT RECOVERY TANK EQUIPMENT STRUCTURE
SCALE: NTS

EG501

A7
(TYP.)

EG501

C6

B8
ABOVEGROUND RECOVERY TANK GROUNDING PLAN
SCALE: NTS

B2
ABOVEGROUND* PRODUCT RECOVERY TANK ELECTRICAL PLAN
SCALE: NTS

* UNDERGROUND PRT IS SIMILAR
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PG

BOX

JUNCTION

MOTOR

SENSORS

TO LEVEL

FLOW SWITCH

TO VALVE

SWITCH

TO FLOW

/STARTER

CONTROL PANEL

OFF LOAD PUMP

ON SHEET ES510

STATION, SEE DETAIL

OFF-LOAD PUMP EPDS

1/0 BARE COPPER CABLE

GROUND ROD WITH

STATION. 

EPDS & GROUNDING 

TO OFF-LOAD PUMP 

CONNECT GROUND ROD

PANEL

PROVING

GROUND

(NOTE)
LT. SW.

INSULATING FLANGE  

THE TRUCK SIDE OF THE

#1/0 CABLE TO PIPING ON 

TO PANEL 

GROUND ROD 

3/4" x 10' COPPER

TANK

ELIMINATOR

AIR

PUMP

OFF LOAD

AS SHOWN, AND BE CONTROLLED BY THE LIGHT SWITCH INDICATED ON THIS DETAIL.  

THERE IS NO OFFLOAD CANOPY LIGHTING, THEN OFFLOAD FLOOD LIGHTS SHALL BE PROVIDED 

THE LIGHT SWITCH INDICATED IS ONLY REQUIRED IF THERE IS NO OFFLOAD CANOPY LIGHTING. IF 

LIGHTING NOTE:  

A
P

P
R

O
X
. 
1
2
'

LIGHTING NOTE BELOW)

CANOPY LIGHTING IS BEING USED (SEE 

DO NOT ADD FLOOD LIGHTS IF OFFLOAD 

150 WATT HPS FLOOD LIGHT;

LIGHTING NOTE BELOW)

CANOPY LIGHTING IS BEING USED (SEE 

DO NOT ADD FLOOD LIGHTS IF OFFLOAD 

150 WATT HPS FLOOD LIGHT;
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C2
OFFLOAD STAND DETAIL
SCALE: NTS



X0

X1
X3

X2

H1BH1A

H2A H2B

H3A H3B

SWITCH

FUSES
COPPER GROUNDING CONDUCTOR (TYP)

SURGE ARRESTER WITH #4 BARE

AS REQUIRED (TYP.)

FOUR HOLE TERMINAL

STRAP

FACTORY INSTALLED

ELECTRODE CONDUCTOR

BARE COPPER GROUNDING

USE A BRONZE BOLT.

BOLT CONNECTIONS SHALL

COMPARTMENT. NUT AND

ONE IN HV & TWO IN LV

GROUND BUS OR PAD (TYP);

GROUNDING BUSHING (TYP)

PER SPECIFICATION

CONCRETE PAD

SECONDARY

4" PVC CONDUIT

COUPLING (TYP)

RGS TO PVC
RGS CONDUIT ELBOWPRIMARY

CONDUIT

4" PVC

 CONCRETE PAD)

 EACH CORNER OF

 SPEC. TYPICAL AT

GROUND ROD PER

NOTED OR SPECIFIED

COPPER ONLESS OTHERWISE

ARE A MINIMUM #1/0 BARE

ALL GROUNDING CONDUCTORS

DRAIN WIRES (TYP.)

OR CONCENTRIC NEUTRAL

CABLE SHIELD ADAPTER

ELBOW (TYP)

LOAD BREAK

15kV, 200A

SWITCH PER SPECIFICATION
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D4
PAD MOUNTED TRANSFORMER GROUNDING DETAIL
NTS                         LOOP FEED, DEAD FRONT, DELTA - GROUNDED WYE TRANSFORMER

UTILITY REQUIREMENTS.

1. COORDINATE ALL PRIMARY ELECTRICAL DESIGN WITH SPECIFIC BASE ELECTRICAL 

DESIGNER NOTES:

NOTE 1
GENERATOR PAD

NOTE

5. CONTROL WIRING 6#10 (MIN)

4. GROUND ROD

CIRCUIT BREAKERS. 

3.  POWER FEEDERS FROM GENERATOR 

RECOMMENDED LOCATION(S).

RACEWAYS AT MANUFACTURE 

2.   PROVIDE OPENING IN PAD FOR 

AS INDICATED.

TO RESPECTIVE ELECTRICAL COMPONENTS 

AND APPROVED SHOP DRAWINGS.  CONNECT 

BE PER MANUFACTURER RECOMMENDATION 

1.   ROUGH-IN OF CONDUITS IN SLAB SHALL 

NOTE 2

NOTE 3

NOTE 4 NOTE 5

D7
GENERATOR PAD DETAIL
SCALE: NTS



RED LETTERS, WHITE FIELD

LINES AND WHERE THE UTILITY CHANGES DIRECTION.

UTILITY MARKERS SHALL BE PLACED APPROXIMATELY EVERY 200' ALONG UTILITY 

NOTE:

SHUTDOWN

EMERGENCY 

HYDRANT FUELS 

0
.5
"

9
"

2
"

2
"

0
.5
"

2
"

1
"

4'-0"4'-0"

3
6
" 

2 1/2" TO 4" DIA.

1'-6"

1
"

1/8" RECESS

IS ACCEPTABLE

STACKABLE CONFIGURATION

ACCEPTABLE ELSEWHERE

AREAS.  STANDARD COVER IS

COVER (H15 LOADING) IN PAVED

STEEL, OR CAST IRON TRAFFIC

PROVIDE REINFORCED CONCRETE,

BE ACCEPTABLE

LOADING CAPABILITY WILL

OR FIBERGLASS W/H15

REINF. PLASTIC MORTAR,

CONC. W/ FIBERGLASS)

COMPOSITE (POLYMER

CONCRETE, CONCRETE CONCRETE

PORTLAND CEMENT

PAVEMENT SURFACE

BRASS UTILITY MARKER

"EMERGENCY STOP" LEGEND.

1-NC MOMENTARY CONTACT,

JUMBO MUSHROOM OPERATOR,

SINGLE UNIT PUSHBUTTON STATION,

SHALL BE CORROSION RESISTANT.

BOTTOM, PAINTED RED.  ALL MOUNTING HARDWARE 

 ENCLOSURE, AIMED AWAY FROM JET BLAST, OPEN 

8"W x 10"H x 6"D, 18 GAGE GALV. STEEL, RAINTIGHT

(SOLID), 1"C

2 #10, 1 #10 GND

SIDE

SIGN, EACH

STEEL CHANNEL

C6 x 10.5

PAINT YELLOW

PIPE, CONCRETE FILLED,

4" DIA., SCH 40, STEEL

1/8" THICK MINIMUM

RECOMMENDATION

MANUFACTURERS

ANCHOR PER 

1/4" RADIUS ON PORTLAND CEMENT CONC.

OPTIONAL FLOOR

REVISED: MARCH 2013 XL-29LUMINAIRE PLATE:

ANCHOR BASE POLE FOUNDATION

A
POLE

HEIGHT

8'-12'

13'-20'

21'-30'

36"

42"

B

12"

31'-40'

72"

78"

16"

24"

30"

"A"

4"

"B"

FINISHED GRADE

POLE. SIZE PER NFPA 70.

LUG WELDED TO INTERIOR OF 

CONDUCTOR ATTACHED TO INTERNAL 

INSULATED COPPER GROUNDING 

BASE 1/2"

CHAMFER ALL EDGES OF CONCRETE 

REQUIRED

HANDHOLE; NUMBER AND SIZE AS 

CONDUIT STUBBED UP ADJACENT TO 

GRADE

FOUNDATION 4" ABOVE

SET TOP OF CONCRETE 

CONDUCTOR.

AS SUPPLY PHASE 

BE SAME SIZE AND TYPE 

OF POLE. CONDUCTOR TO 

LUG WELDED TO INTERIOR 

- ATTACH TO INTERNAL 

GROUNDING CONDUCTOR 

COPPER EQUIPMENT 

SOURCE OR NEXT POLE

CONDUIT TO POWER 

CIRCUIT CONDUCTORS AND 

SPECIFICATION

CONCRETE PER 

SOURCE OR NEXT POLE

CONDUIT TO POWER 

CIRCUIT CONDUCTORS AND 

MANUFACTURER OF POLE

RECOMMENDED BY 

ANCHOR BOLTS AS 

EACH FACE

#4 BARS VERTICAL AT 6" 

CENTER HORIZONTALLY

#3 BARS AT 12" ON 

3/4" X 10' GROUND ROD

POLE 

HANDHOLE 

CAUTION SIGN

(COORDINATE WITH SITE).

48" FOR FUEL FARM LOCATIONS 

CLEAR ZONES

INSTALLATION IS WITHIN AIRFIELD

CONDUIT AND SUPPORT IF EPDS

PROVIDE FRANGIBLE COUPLINGS ON

 

WITHIN AIRFIELD CLEAR ZONES

IF EPDS INSTALLATION IS

BOLLARDS NOT PROVIDED

INFORMATION ON BOLLARDS

SEE SHEET C-905 FOR MORE 
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F5
UTILITY MARKER DETAIL
SCALE: NTS

D6
CAUTION SIGN
SCALE: NTS

FRONT VIEW

SIDE VIEW

C1
EMERGENCY POWER DOWN STATION (EPDS)
SCALE: NTS

F2
ELECTRCAL OR TELEPHONE HANDHOLE DETAIL
SCALE: NTS

B8
LIGHT POLE ANCHOR BASE POLE FOUNDATION
SCALE: NTS

THEY MAY BE CONSIDERED OBSTRUCTIONS AND REQUIRE OBSTRUCTION LIGHTS.

2.  FINAL APPROVAL FOR EPDS IS FROM THE AIRFIELD MANAGER. IN SOME CASES 

NOT BE PROVIDED NEAR AIRFIELD CLEAR ZONES.

1.  BOLLARDS FOR EPDS SYSTEM ARE NOT CONSIDERED FRANGIBLE AND MUST 

DESIGNER NOTES:

ES509

D6

ES509

D6
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SPECS.

STRUCTURE SEE

CONNECTION TO

10' SEE NOTE 2

EXCAVATION LIMITS AS REQUIRED

10' SEE NOTE 2

HORIZONTAL

VERTICAL

   IN DISTANCE DOWN TO 5 FT IS ALLOWED.

   REMOVAL DOES NOT ALLOW A 10 FT SEPARATION, A REDUCTION

2.  IN AREAS SUCH AS THE AIRCRAFT APRON WHERE THE PAVEMENT

 

   THAN 3'-0".

   EXCEEDING DEPTH OF STRUCTURE, BUT IN NO CASE LESS

1.  ANODE TO BE INSTALLED AT A DEPTH EQUAL TO OR

 

NOTES:

S
E

E

N
O

T
E
 12
'

M
IN
.

2
'

M
IN
.

S
E

E

N
O

T
E
 1

EXCAVATION LIMITS

AS REQUIRED
SEE SPECS

LEAD WIRE

SEE SPECS

LEAD WIRE

ANODE

PREPACKAGED

ANODE

PREPACKAGED

APPLICABLE. SEE SPECS.

STATION AS

THROUGH TEST

TO STRUCTURE

CONNECTION

10' SEE NOTE 2

GRADE

TEST LEAD

HYDRANT, ECT.)

(PIPE, VALVE,

STRUCTURE

UNDERGROUND

2
' 

M
IN
.

18 INCH MINIMUM

COIL WIRE

INSTALLATION DETAILS.

SEE DETAIL D FOR 

PACKAGED ANODE.

TEST TERMINALSHUNT WIRE

0.1 OHM

1

2 3

4
TEST LEADS

RED #12 AWG
ANODE LEAD

BLACK #12 AWG

ANODE WIRE

SHEATH. SEE NOTE 3.

COVERED WITH A PREFORMED

WITH MASTIC AND

CONNECTION COATED

EXOTHERMIC WELD

T1

T2

MOLD

SPLICING RESIN

ANODE FEEDER

EXOTHERMIC WELD

ANODE LEAD WIRE

GRADE

OR STRUCTURE

FOREIGN LINE

PAD

CONCRETE

STRUCTURE

PROTECTED

1

2 3

4

LEADS

RED

TEST LEAD

#12 RED

18 INCH MINIMUM

COILED WIRE

STATION IS REQUIRED.

STRUCTURE,THIS TEST

METAL PIPE OR

WITHIN 72" OF ANOTHER

WHERE PIPE CROSSES

3. WRAP WIRE UNDER PIPE AND CONNECT AT THE TOP OF THE PIPE.

 

2. PROVIDE TEST STATION WHERE REQUIRED BY DRAWINGS AND SPECS.

 

SHALL BE TAGGED FOR IDENTIFICATION.

1. TEST STATION TERMINAL BLOCK CONDUCTORS AT THE TEST STATION

NOTES: 

LEADS

YELLOW

TEST LEAD

#12 YELLOW

(TYPICAL). SEE NOTE 3.

WITH A PREFORMED SHEATH.

MASTIC AND COVERED

CONNECTION COATED WITH

EXOTHERMIC WELD

5

ANODE

#12 BLACK

TEST LEADS

#8 RED

TEST LEAD

#8 YELLOW

DETAIL A

STATION

FLUSH TEST

4. 0.01 OHM SHUNT IS NOT ALLOWED FOR MAGNESIUM ANODES.

3. WRAP WIRE UNDER PIPE AND CONNECT AT THE TOP OF THE PIPE.

ARE ON ONE SIDE OF THE PIPE AND THEN THE OTHER SIDE AT NEXT STATION.

TO THE TEST STATION.   ALTERNATE ANODE LOCATION, SO THAT THE ANODES 

CONNECT THE ANODES TO A COMMON HEADER AND RUN THE HEADER

2. IF THERE IS MORE THAN ONE ANODE INDICATED FOR A TEST STATION, 

SHALL BE TAGGED FOR IDENTIFICATION.

1.  TEST STATION TERMINAL BLOCK CONDUCTORS IN THE TEST STATION

NOTES:

ONE 17 LB ANODES

TWO 17 LB ANODES

 

DETAIL A

STATION

FLUSH TEST

 

(IF REQUIRED)

0.1 OHM SHUNT

 

LID

 

TERMINALS

 

GROUND LEVEL

" ABOVE2
1

 

PLASTIC TERMINAL BLOCK

 

PER TYPE OF STATION DETAIL

AND CONFIGURATION VARIES

WIRE TYPE, SIZE, COLOR

 

SHAFT

 

FABRIC

WELD WIRE

DETAIL B5 ON THIS SHEET.

3. TEST STATIONS INSTALLED IN PAVED AREAS SHALL BE INSTALLED PER

2. POUR CONCRETE PAD AROUND TEST BOX. 18"x18"x6".

1. WIRES SHALL HAVE SUFFICIENT SLACK TO EXTEND 18" ABOVE TOP OF BOX.

NOTES: 

T3 THREE 17 LB ANODES

0.25 INCH RADIUS

0.25 INCH RECESS

P.C.C. PAVEMENT

NATURAL GROUND

18 INCH MINIMUM

COILED WIRE

P.V.C. PIPE

CONSTUCTION JOINT.

NOT BE LOCATED CLOSER THAN 1 FT TO A 

5 FT TO THE SIDE OF THE PIPE.  TEST STATION SHALL

1. TEST STATIONS IN CONCRETE SHALL BE LOCATED

NOTES:

COURSE

PAVEMENT BASE

COLLAR

CAST IRON OR STEEL

 

TRAFFIC.

COVER SHALL BE RATED FOR VEHICULAR

SEPARATE SCREWS ARE NOT ALLOWED.

INTEGRAL WRENCH OPENING MEANS.

4"-5" CAST IRON LOCKING COVER WITH

E5
FOREIGN LINE CROSSING TEST STATION DETAIL
NTS

B2
GALVANIC ANODE INSTALLATION DETAIL
NTS

E2
FLUSH TEST STATION DETAIL
NTS

E8
ANODE TEST STATION DETAIL
NTS

B8
SPLICE DETAIL
NTS

B5
CATHODIC PROTECTION ACCESS PORT IN PAVEMENT
NTS
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 1/4 "
K

INSULATING SLEEVE

INSULATING WASHER

STEEL WASHER

FULL FACE GASKET

NEOPRENE FACED PHENOLIC

BOLT HEAD

INSULATING WASHER

INDICATING THE TEST STATION NUMBER.

BRASS TAG WITH A UNIQUE IDENTIFIER NUMBER

EACH TEST STATION SHALL COME WITH A STAMPED

A TAG SUCH AS 1, 2, 3, ETC.).

(E.G. SEVERAL ANODES EACH WITH A WIRE SHALL HAVE

ARE MULTIPLE ITEMS IN ONE CABINET OR TEST STATION

ALPHA/NUMERIC TAGS SHALL BE USED WHERE THERE

ORANGE - DRAIN LINE

YELLOW - FOREIGN STRUCTURE

BLUE - REFERENCE CELL

RED - FUEL SUPPLY

BLACK - ANODE

GALVANIC AND IMPRESSED CURRENT SYSTEMS.

THIS SYSTEM OF COLOR CODING SHALL BE USED ON BOTH

COLOR CODING:

NOTES: 

OF INSULATING FLANGE.

INSULATING WASHER ON BOTH SIDES 

1. INSULATING SLEEVE TO FIT INSIDE

STEEL WASHER

PIPE

AND COVERED WITH A PREFORMED SHEATH. (TYPICAL)

EXOTHERMIC WELD CONNECTION COATED WITH MASTIC

# 6 HMWPE BOND EACH JOINT

    JOINTS, FLEXIBLE COUPLINGS, OR TRANSITION COUPLINGS.

1. THIS BONDING METHOD IS TO BE USED AT MECHANICAL

 

NOTES:

METAL VALVE

GRADE

PIPE

NON-METALLIC

FIRE HYDRANT

NONMETALLIC PIPE

BOND

GRADE

WITH A PREFORMED SHEATH. (TYPICAL)

COATED WITH MASTIC AND COVERED

EXOTHERMIC WELD CONNECTION

METALLIC PIPE

NONMETALLIC PIPE

GRADE

METALLIC ELBOW

OR FITTING

METALLIC TEE

SHEATH. (TYPICAL)

COVERED WITH A PREFORMED

WITH MASTIC AND

CONNECTION COATED

EXOTHERMIC WELD

ANODE

PACKAGED 17 #MG

ANODE

PACKAGED 17 #MG

ANODE

PACKAGED 17 #MG

ANODE

PACKAGED 17 #MG

ON EC501.

INSTALLED PER DETAILS A & C

TEST STATION SHALL BE

ON EC501.

INSTALLED PER DETAILS A & C

TEST STATION SHALL BE

A & C ON EC501.

INSTALLED PER DETAILS

TEST STATION SHALL BE

(TYPICAL)

SHEATHS.

PRE-FORMED

COVERED WITH

WITH MASTIC AND 

CONNECTION COATED

EXOTHERMIC WELD

NONMETALLIC PIPE SYSTEMS.

1. DETAILS B2, B4, AND B8 APPLY FOR THOSE ITEMS INSTALLED ON 

NOTES:

10" DIAMETER

SEE NOTE 2

FINISHED GRADE

EXISTING SOIL BACKFILL

CABLE, SEE NOTE 1

NO.8 HMWPE INSULATION

ON SHEET EC501

SPLICE, SEE SPLICE DETAIL

LEAD WITH HMWPE INSULATION

NO. 8 AWG 7-STRAND COPPER ANODE

EPOXY ENCAPSULATION

DO NOT USE SAND

COKE BREEZE BACKFILL (CARBONACEOUS)

CANISTER.

" X 48" PACKAGED IN A 3" X 60"4
1SIZE 

ANODE, METAL OXIDE CERAMIC ANODE,

3.  SPACING IS AS SHOWN OR STATED ON THE SITE DRAWING EC1XX SHEETS.

     THE FINISHED GRADE.

2.  PROVIDE 8" X 8" X 3" CONCRETE MARKER LABELED "ANODE" FLUSH WITH

     "CATHODIC PROTECTION CABLE BURIED BELOW"

     CATHODIC PROTECTION DIRECT BURIED CABLE.  THE TYPE SHALL READ

1.  PROVIDE A 6" WIDE ORANGE WARNING TAPE 6" BELOW GRADE OVER ALL

NOTES:

12"

5'

15'

2'

6"

12"

F1
BONDING DETAIL
NTS

E5
INSULATING FLANGE ASSEMBLY
NTS

B4
HYDRANT ANODE INSTALLATION DETAIL
NTS

E8
TYPICAL VERTICAL INSTALLATION CERAMIC ANODE
NTS

B2
METAL VALVE ANODE INSTALLATION DETAIL

B8
METALLIC COMPONENT INSTALLATION DETAIL
NTS
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A
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E

COULD CHANGE.  CABINET SHALL BE ADJUSTED IN SIZE ACCORDINGLY.

ANODE CONFIGURATION IS USED, THE NUMBER OF ANODE CONDUCTORS

6. LAYOUT OF TERMINALS CAN BE ADJUSTED.  NOTE THAT IF ANOTHER

 

HINGED COVER AND LOCKABLE STAINLESS STEEL HARDWARE.

5. PROVIDE 24"H X 24" W X 6" D NEMA 4X ENCLOSURE WITH 

 

OR LUG TERMINATIONS.

4. ALL TERMINALS SHALL BE SOLDERLESS TYPE AND ALL WIRES SHALL HAVE RING

 

FUNCTION.  

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

 

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

 

SEE SPECIFICATIONS.  SHUNTS SHALL BE O.01 OHM.

1. PROVIDE SHUNTS WITH THE APPROPRIATE POWER RATINGS.  

NOTES:

4

4A

5
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SCALE: NTS
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MATERIAL

GASKET 

INSULATING 

MATERIAL

GASKET 

INSULATING 

BRACKET

CONNECTION 

ARRESTER 

(TYP.)

STAINLESS STEEL BRACKET 

APPROVED EQUAL

STROUGHTON, WISCONSIN, OR 

ELECTRICAL INDUSTRIES, INC.," 

AVAILABLE FROM "DAIRYLAND 

CLASS 1, DIV. 2, GROUP D HAZ. AREA.  

LISTED FOR INSTALLATION IN A 

SPECIFICATION 33 52 43.13, UL 

LIGHTNING SURGE ARRESTER PER 

POSSIBLE (6" MAX.)

SHORT AND STRAIGHT AS 

CONDUCTOR SHALL BE AS 

TO GROUND ROD

COMPRESSION TERMINAL 

BOLTED OR 

PVC PROTECTOR

ARRESTER EXPOSED.

WITH STAINLESS STEEL BAND CLAMP. LEAVE LIGHTNING SURGE 

1. WRAP ENTIRE INSULATING FLANGE IN PVC PIPING AND SECURE 

NOTES:

F5
LIGHTNING SURGE ARRESTER
NTS

    



CRITICAL SECTION

MINIMUM INSIDE BEND DIAMETER:
#3 TO #8 BARS: 6 X DIA. OF BAR
#9 TO #11 BARS: 8 X DIA. OF BAR
#14 TO #18 BARS: 10 X DIA. OF BAR
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STRUCTURAL NOTES:
A. GENERAL NOTES:

1. REFERENCE ELEVATION OF 100'-0" CORRESPONDS TO THE FOLLOWING MEAN SEA LEVEL ELEVATION (SEE CIVIL DWGS): ### FT

2. THE STRUCTURAL DRAWINGS SHALL BE USED IN CONJUNCTION WITH THE CIVIL, ARCHITECTURAL, MECHANICAL, AND ELECTRICAL
DRAWINGS AND SPECIFICATIONS.

3. WHERE SECTION IS SHOWN AND DETAILED, OTHER SECTIONS OF SIMILAR CONDITION SHALL BE DETAILED THE SAME OR OPPOSITE
HAND, WHETHER SPECIFICALLY NOTED OR NOT.

4. ALL VERTICAL ELEVATIONS ARE BASED ON THE CONTROL ELEVATION FROM SURVEY BY OTHERS.

5. CONTRACTOR SHALL VERIFY ALL DIMENSIONS BEFORE STARTING WORK AND THE CONTRACTING OFFICER SHALL BE NOTIFIED
IMMEDIATELY OF ANY DISCREPANCY.

6. THE CONTRACTOR SHALL VERIFY THE REQUIREMENTS OF OTHER DISCIPLINES AS TO SLEEVES, CHASES, HANGERS, INSERTS,
ANCHORS, HOLES, PENETRATIONS, AND OTHER ADDITIONAL ITEMS TO BE PLACED OR SET IN THE STRUCTURAL WORK.

7. THE CONTRACTOR SHALL PROVIDE TEMPORARY SHORING AND BRACING REQUIRED TO ERECT AND HOLD THE STRUCTURE IN PROPER
ALIGNMENT UNTIL PERMANENT SUPPORTS AND LATERAL BRACING ARE IN PLACE.

8. CONTRACTING OFFICER'S APPROVAL MUST BE SECURED FOR ALL SUBSTITUTIONS.

9. THE STRUCTURES HAVE BEEN DESIGNED IN ACCORDANCE WITH THE PROVISIONS OF THE FOLLOWING:

UFC 1-200-01, DoD BUILDING CODE (GENERAL REQUIREMENTS
UFC 3-301-01, STRUCTURAL ENGINEERING
UFC 3-320-06A, CONCRETE FLOOR SLABS ON GRADE SUBJECTED TO HEAVY LOAD
ICC IBC, INTERNATIONAL BUILDING CODE
ASCE 7 MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES
ACI 318, BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE
TMS 402/602, BUILDING CODE REQUIREMENTS AND SPECIFICATION FOR MASONRY STRUCTURES
MBMA MBSM, METAL BUILDING SYSTEMS MANUAL
AISC STEEL CONSTRUCTION MANUAL

B. DESIGN LOADS:

1. RISK CATEGORY: III

2. COLLATERAL ROOF DEAD LOADS FOR MISCELLANEOUS SUSPENDED MECHANICAL AND ELECTRICAL EQUIPMENT = 4 PSF

3. LIVE LOADS:
ROOF LIVE LOAD, Lr = 20 PSF
LATERAL LOAD ON INTERIOR WALLS & PARTITIONS, L = 5 PSF
PUMP ROOM SLAB LIVE LOAD, L = 150 PSF
CONTROL ROOM SLAB LIVE LOAD, L = 50 PSF

4. SNOW LOADS:
SNOW IMPORTANCE FACTOR, Is = 1.10
GROUND SNOW LOAD, Pg = ## PSF
SNOW EXPOSURE FACTOR, Ce = #.##
SNOW THERMAL FACTOR, Ct = #.##
ROOF SLOOPE FACTOR, Cs = #.##
FLAT ROOF SNOW LOAD, Pf = ## PSF
SLOPED ROOF SNOW LOAD, Ps = ## PSF

5. WIND LOADS:
BASIC WIND SPEED, V = ### MPH
WIND EXPOSURE CATEGORY = #
GUST EFFECT FACTOR, G = 0.85
INTERNAL PRESSURE COEFFICIENT, GCpi = 0.18
SEE S-002 FOR COMPONENT AND CLADDING WIND LOADS

6. SEISMIC LOADS:
SEISMIC IMPORTANCE FACTOR, Ie = 1.25
MAPPED SPECTRAL RESPONSE ACCELERATION AT SHORT PERIOD, Ss = #.###g
MAPPED SPECTRAL RESPONSE ACCELERATION AT 1S PERIOD, S1 = #.###g
SITE CLASSIFICATION: #
DESIGN SPECTRAL RESPONSE ACCELERATION AT SHORT PERIOD, Sds = #.###g
DESIGN SPECTRAL RESPONSE ACCELERATION AT 1S PERIOD, Sd1 = #.###g
SEISMIC DESIGN CATEGORY: #
ANALYTICAL PROCEDURE: EQUIVALENT LATERAL ANALYSIS
CONTROL ROOM:

SEISMIC FORCE RESISTING SYSTEM: REINFORCED MASONRY SHEAR WALLS
SEISMIC RESPONSE COEFFICIENT, Cs = #.##
DESIGN BASE SHEAR, V = ##.# KIPS
RESPONSE MODIFICATION COEFFICIENT, R = 2.0

7. THE FOLLOWING CRANE LOADS WERE UTILIZED FOR THE CRANE DESIGN:
BRIDGE CRANE WEIGHT = 5,000 LBS
CRANE RUNWAY BEAMS = 41 PLF
HOIST WEIGHT = 300 LBS
LIVE LOAD = 2,000 LBS

C. SOILS AND FOUNDATION NOTES:

1. SEE SPECIFICATION SECTION 31 00 00 FOR EARTHWORK REQUIREMENTS.

2. WHEN WORKING NEAR EXISTING OR NEW CONSTRUCTION, THE CONTRACTOR SHALL EXERCISE EXTREME CAUTION TO NOT
UNDERMINE, DISTURB, DAMAGE, OR CAUSE CONSIDERABLE MOVEMENT, CRACKING, OR SETTLEMENT OF THE ADJACENT CONSTRUCTION
IN ANY WAY.

3. THE CONTRACTOR SHALL HIRE A GEOTECHNICAL ENGINEER, REGISTERED AND LICENSED IN THE STATE WHERE THE WORK WILL BE
ACCOMPLISHED, TO INSPECT ALL FOUNDATION SUBGRADE AND ENSURE IT MEETS THE STATED ALLOWABLE SOIL BEARING CAPACITY.
SUBGRADES SHALL BE INSPECTED AND APPROVED BY THE CONTRACTOR'S GEOTECHNICAL ENGINEER AND INSPECTED BY THE
CONTRACTING OFFICER PRIOR TO PLACING CONCRETE. ANY SUBGRADE NOT MEETING THE STATED CAPACITY SHALL BE BROUGHT TO
THE ATTENTION OF THE CONTRACTING OFFICER.

4. ALL EXCAVATION SHALL BE PERFORMED SO THAT THE SITE AND AREA IMMEDIATELY SURROUNDING THE SITE WHICH AFFECTS
CONSTRUCTION OPERATIONS WILL BE CONTINUALLY AND EFFECTIVELY DRAINED. THE CONTRACTOR SHALL PROVIDE DRAINAGE AND DE-
WATERING AS REQUIRED TO ENSURE THAT ALL FOOTING  EXCAVATIONS ARE ACCOMPLISHED WITH SUBGRADE SOIL REMAINING DRY AND
FIRM UNTIL AFTER FOOTINGS ARE PLACED AND BACKFILLED. REMOVAL OF SURFACE WATER, GROUNDWATER AND ANY PERCHED WATER
CONDITIONS THAT MIGHT BE ENCOUNTERED DURING EXCAVATIONS SHALL BE ACCOMPLISHED BY APPROVED MEANS.

5. DO NOT PLACE FOUNDATION CONCRETE ON FROZEN OR SATURATED SUBGRADE.

6. ENSURE THAT EARTH-FORMED FOOTINGS CONFORM TO THE SHAPE, LINES, AND THICKNESS INDICATED ON THE FOUNDATION PLAN,
SECTIONS, AND FOOTING SCHEDULES. EXCAVATION WIDTHS SHALL BE A MINIMUM OF 4" GREATER THAN DIMENSIONS INDICATED.

7. DO NOT INSTALL FOUNDATIONS UNTIL FOUNDATION WORK HAS BEEN COORDINATED WITH ADJACENT UNDERGROUND UTILITIES.

8. NO UNBALANCED BACKFILLING SHALL BE DONE AGAINST CONCRETE WALLS UNLESS WALLS ARE SECURELY BRACED AGAINST
OVERTURNING, EITHER BY TEMPORARY CONSTRUCTION BRACING OR BY PERMANENT CONSTRUCTION.

9. SOIL DESIGN PROPERTIES
MAX ALLOWABLE NET SOIL BEARING PRESSURE = #,### PSF
CONCRETE/SOIL COEFFICIENT OF SLIDING = #.##
MIN FOUNDATION SLIDING FACTOR OF SAFETY = 1.5
MIN FOUNDATION UPLIFT FACTOR OF SAFETY = 1.5
MIN FOUNDATION OVERTURNING FACTOR OF SAFETY = 1.5
FROST PENETRATION = ## IN
DESIGN FOOTING DEPTH = #' - #"

NOTES TO THE DESIGNER:
1. ITEMS INDICATED BY A "#" ARE TO BE DETERMINED BY THE DESIGNER.
2. NOTES PROVIDED ARE TYPICAL NOTES. DESIGNER SHALL REVISE NOTES TO MEET PROJECT REQUIREMENTS.
3. FOUNDATION DETAILS SHOWN ARE TYPICAL FOR AN ENCLOSED, UNHEATED PUMPHOUSE WHERE DESIGN FOR
FROST IS A CONSIDERATION.  ALTERNATE FOUNDATION DETAILS MAY BE PREFERRED FOR OPEN PUMP SHELTERS
OR IN LOCATIONS WHERE A SLAB WITH A THICKENED EDGE MAY BE SUITABLE.
4. A SUBSURFACE INVESTIGATION SHALL BE PERFORMED AND A FOUNDATION ANALYSIS SHALL BE PREPARED.
FOUNDATION DESIGN AND SUBGRADE PREPARATION SHALL BE IN ACCORDANCE WITH THE RECOMMENDATIONS OF
THE FOUNDATION ANALYSIS.
5. THE FOUNDATION MUST BE DESIGNED FOR THE LOADS IMPOSED BY THE METAL BUILDING.  FOUNDATION DESIGN
LOADS MUST BE SHOWN ON  THE DRAWINGS FOR VERIFICATION AND COORDINATION. NOTES ARE PROVIDED FOR 
THE CONTRACTOR TO REDESIGN THE FOUNDATION IF THE LOADS ON THE DRAWINGS ARE EXCEEDED
6. SITE SPECIFIC DESIGN CRITERIA INCLUDING DESIGN LOADS (DEAD, LIVE, COLLATERAL, WIND, SNOW, CRANE AND
SEISMIC) AND THE RECOMMENDATIONS OF THE FOUNDATION REPORT (ALLOWABLE BEARING PRESSURES, TYPE OF
FOUNDATION,  SOIL DENSITY, AND LATERAL EARTH PRESSURE COEFFICIENTS)  SHALL BE SHOWN ON THE
CONTRACT DRAWINGS.
7. THE STRUCTURE IS CLASSIFIED AS ESSENTIAL PER UFC 3-310-01 AND SHALL THEREFORE BE A MINIMUM OF RISK
CATEGORY III.
8. CONCRETE STRENGTH AND OTHER PROPERTIES SHALL BE ADJUSTED TO MEET DURABILITY REQUIREMENTS IN
ACI 318 (EX. 4,500 PSI FOR CONCRETE SUBJECT TO FREEZING AND THAWING).

S

MAIN REINFORCEMENT

LAPPED REINFORCEMENT

DEVELOPMENT AND SPLICE LENGTHS

BAR SIZE
DEVELOPMENT LENGTH

OTHER
SPLICE LENGTH

TOP* OTHER TOP*
1'-3"#3 1'-7" 1'-7" 2'-1"
1'-7"#4 2'-1" 2'-1" 2'-9"
2'-0"#5 2'-7" 2'-7" 3'-5"
2'-5"#6 3'-1" 3'-1" 4'-1"
3'-6"#7 4'-6" 4'-6" 5'-11"
4'-0"#8 5'-2" 5'-2" 6'-9"
4'-6"#9 5'-10" 5'-10" 7'-7"
5'-1"#10 6'-7" 6'-7" 8'-6"
5'-7"#11 7'-3" 7'-3" 9'-6"

*TOP BARS ARE DEFINED AS HORIZONTAL REINFORCEMENT SUCH THAT MORE THAN 12 INCHES OF
FRESH CONCRETE IS CAST IN THE MEMBER BELOW THE DEVELOPMENT LENGTH OR SPLICE

DEVELOPMENT LENGTHS OF HOOKED BARS

BAR SIZE LENGTH OR MIN. EMBEDMENT
#3 8"
#4 10"
#5 1'-0"
#6 1'-3"
#7 1'-5"
#8 1'-7"
#9 1'-10"
#10 2'-1"
#11 2'-3"

D. CONCRETE NOTES:

1. CONCRETE MATERIAL PROPERTIES SHALL CONFORM TO THE FOLLOWING:
MINIMUM 28 DAY COMPRESSIVE STRENGTH,: [4,000 PSI][4,500 PSI][5,000 PSI]
MAX WATER/CEMENT RATIO: [0.45][0.40]
MAX WATER SOLUBLE CHLORIDE ION IN CONCRETE (% BY WEIGHT OF CEMENT) (ASTM C1218): 0.30
FINE AGGREGATES AND COARSE AGGREGATES SHALL CONFORM TO ASTM C33

2. MIXING WATER SHALL MEET ASTM C1602, EXCEPT THAT WATER KNOWN TO BE POTABLE DOES NOT NEED TO BE TESTED. MIXING
WATER SHALL NOT CONTAIN CHLORIDE ION CONCENTRATION IN EXCESS OF 1,000 PPM OR SULFATES AS SO^4 IN EXCESS OF 1,300 PPM.

3. AIR-ENTRAINING ADMIXTURES SHALL MEET ASTM C233. CHEMICAL ADMIXTURES SHALL MEET ASTM C494. A CERTIFICATE OF
COMPLIANCE SIGNED BY THE MANUFACTURER SHALL BE FURNISHED FOR EACH SHIPMENT OF ADMIXTURE USED. IF MORE THAN ONE
ADMIXTURE IS USED, PROVIDE DOCUMENTATION OF COMPATIBILITY.

4. REINFORCING BARS SHALL CONFORM TO ASTM A615 OR ASTM A706, GRADE 60 FOR DEFORMED BARS. DOWELS AND ANCHORS SHALL
MEET ASTM A615 OR ASTM A36.

5. HORIZONTAL EXPANSION JOINT FILLER SHALL MEET ASTM D1751. BACKER MATERIAL SHALL MEET ASTM D5249.

6. ALL CONCRETE SLABS SHALL BE PLACED ON A 6" CAPILLARY WATER BARRIER.

7. ALL FLOOR SLABS SHALL BE TREATED WITH A SEALER/HARDENER.

8. ALL FLOOR JOINTS IN THE PUMP ROOM AREA SHALL BE SEALED WITH JET FUEL RESISTANT SEALANT.

9. ALL REINFORCING STEEL AND EMBEDDED ITEMS SUCH AS ANCHOR RODS AND WELD PLATES SHALL BE ACCURATELY PLACED IN THE
POSITIONS SHOWN AND ADEQUATELY TIED AND SUPPORTED BEFORE CONCRETE IS PLACED TO PREVENT DISPLACEMENT BEYOND
PERMITTED TOLERANCES. PROVIDE ACCESSORIES NECESSARY TO PROPERLY SUPPORT REINFORCING AT POSITIONS SHOWN ON
DRAWINGS.

10.EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 3/4".

11. CLEAR COVER TO REINFORCEMENT FOR CAST-IN-PLACE CONCRETE SHALL BE AS FOLLOWS UNLESS NOTED OTHERWISE:
CAST AGAINST OR PERMANENTLY EXPOSED TO EARTH: 3"
EXPOSED TO EARTH OR WEATHER:

#5 OR SMALLER: 1 1/2"
#6 OR LARGER: 2"

NOT EXPOSED TO WEATHER OR IN CONTACT WITH GROUND:
SLABS, WALLS, JOISTS AND #11 OR SMALLER: 3/4"
OTHER: 1 1/2"

12. BAR CENTER TO CENTER SPACING (S) IS DEFINED AS BELOW.

13. REINFORCING BAR DEVELOPMENT AND LAP SPLICE LENGTHS SHALL BE AS SHOWN IN THIS TABLES BELOW UNLESS OTHERWISE NOTED
ON THE DRAWINGS. DEVELOPMENT AND SPLICE LENGTH SHOWN SHALL NOT APPLY IF ANY OF THE FOLLOWING CONDITIONS OCCUR:

28 DAY CONCRETE COMPRESSIVE STRENGTH, f'c < 4,000 PSI
REINFORCEMENT YIELD STRENGTH, fy  > 60,000 PSI
CONCRETE COVER IS NOT MET
LIGHT WEIGHT CONCRETE IS USED.
THE REINFORCEMENT IS EPOXY COATED

E. STRUCTURAL CARBON STEEL NOTES:

1. FABRICATION AND ERECTION OF STRUCTURAL STEEL AND DESIGN OF CONNECTIONS SHALL BE IN ACCORDANCE WITH AISC 360
"SPECIFICATION OR STRUCTURAL STEEL BUILDINGS" AND AISC 303 "CODE OF STANDARD PRACTICE FOR BUILDING AND BRIDGES".

2. STRUCTURAL CARBON STEEL SHALL CONFORM TO THE FOLLOWING:
WIDE FLANGE SHAPES ASTM A992, Fy = 50 KSI
CHANNELS, PLATES, ANGLES ASTM A36,  Fy = 36 KSI
HSS HOLLOW SHAPES ASTM A500, GRADE C, Fy = 50 KSI
HIGH STRENGTH BOLTS ASTM A325
WELDED STEEL ANCHOR STUDS ASTM A108
ANCHOR BOLTS WITH NUT AND WASHER ASTM F1554, Fy = 36 KSI
EXPANSION BOLTS CID 1923A TYPE 4

3. WELDING SHALL CONFORM TO AMERICAN WELDING SOCIETY "STRUCTURAL WELDING CODE" LATEST EDITION, AWS D1.1. WELDING
ELECTRODES SHALL CONFORM TO E70XX.

4. FIELD CUTTING FOR THE STRUCTURAL STEEL MEMBERS SHALL NOT BE PERMITTED. BOLT HOLES SHALL NOT BE CUT OR ENLARGED BY
FLAME CUTTING IN THE FIELD.

5. ALL FIELD-BOLTED SHEAR CONNECTIONS SHALL BE SNUG TIGHT BEARING-TYPE CONNECTIONS, THREADS INCLUDED IN THE SHEAR
PLANE.

E. STRUCTURAL STAINLESS STEEL NOTES:

1. FABRICATION AND ERECTION OF STRUCTURAL STEEL AND DESIGN OF CONNECTIONS SHALL BE IN ACCORDANCE WITH AISC 360
"SPECIFICATION OR STRUCTURAL STEEL BUILDINGS" AND AISC 303 "CODE OF STANDARD PRACTICE FOR BUILDING AND BRIDGES".

2. STRUCTURAL CARBON STEEL SHALL CONFORM TO THE FOLLOWING:
PLATES ASTM A240 TYPE 304L, Fy = 30 KSI
ANCHOR BOLTS ASTM A193 CLASS 2 GRADE B8
NUTS ASTM A194 GRADE 8

3.WELDING SHALL CONFORM TO AWS D1.6. WELDING ELECTRODES SHALL CONFORM TO E308L-XX.

F. MASONRY NOTES:

1. MASONRY MATERIAL PROPERTIES SHALL CONFORM TO THE FOLLOWING:
DESIGN STRENGTH, f'm = 2,000 PSI
CMU: ASTM C90, TYPE NORMAL WEIGHT
MORTAR: ASTM C270 TYPE S, MINIMUM COMPRESSIVE STRENGTH f'c = 2,000 PSI
GROUT: ASTM C476, MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS, f'c = 2,000 PSI

2. PROVIDE HORIZONTAL JOINT REINFORCEMENT (NOT SHOWN) AT 16" O.C.

3. PROVIDE VERTICAL REINFORCING CONSISTING OF #4 BARS AT 32" O.C. MAX.  PROVIDE ADDITIONAL VERTICAL REINFORCING AT
OPENINGS, MASONRY CONTROL JOINTS. AND CORNERS AS INDICATED.

4. THE CONTRACTOR SHALL PROVIDE ADEQUATE TEMPORARY BRACING FOR ALL MASONRY WALLS DURING CONSTRUCTION.

5. USE 8 INCH DEEP LINTELS, THE THICKNESS OF THE WALLS, REINFORCED WITH 2-#4 BARS, AT OPENINGS WHERE LINTELS ARE NOT
DETAILED.  LINTEL REINFORCING SHALL EXTEND THE GREATER OF 48 BAR DIAMETERS OR 2'-0" BEYOND OPENING.

6. STIRRUPS AND TIES SHALL EXTEND FROM THE CLOSEST HORIZONTAL COURSE JOINT ABOVE THE OPENING TO THE CLOSEST
HORIZONTAL COURSE JOINT BELOW THE OPENING.

7. LAP SPLICE LENGTHS SHALL BE AS FOLLOWS FOR GROUT WITH A MINIMUM 28 DAY COMPRESSIVE STRENGTH OF 2000 PSI:
#4 15"
#5 23"
#6 32"

F. OPEN WEB STEEL JOISTS NOTES:

1. DESIGN, FABRICATE, AND ERECT JOISTS IN ACCORDANCE WITH THE STEEL JOIST INSTITUTE (SJI) STANDARD SPECIFICATIONS, LATEST
EDITION.

2. ROOF JOISTS SHALL BE DESIGNED IN ACCORDANCE WITH THE LOADS PROVIDED ON SHEETS S-001 AND S-002. IF LARGER JOISTS ARE
REQUIRED THAN WHAT IS SHOWN ON THE PLANS TO ADEQUATELY RESIST THE LOADS, THEN THEY SHALL BE DESIGNED AND FURNISHED BY 
THE JOIST MANUFACTURER AT NO ADDITIONAL COST TO THE GOVERNMENT.

3. JOIST BRIDGING SIZE AND SPACING SHALL BE DETERMINED BY THE JOIST MANUFACTURER.

4. A LOAD OF 50 LB OR LESS MAY BE APPLIED AT ANY LOCATION ALONG THE BOTTOM OR TOP CHORD OF ANY JOIST.  A LOAD OF 200 LB OR
LESS MAY BE APPLIED TO THE BOTTOM OR TOP CHORD OF ANY JOIST AT A BOTTOM OR TOP CHORD PANEL POINT.  IF ANY LOAD GREATER
THAN 200 LBS MUST BE  ADDED TO A JOIST AFTER FABRICATION OF THE JOIST, THE JOIST MANUFACTURER SHALL BE CONSULTED AND
APPROPRIATE ALTERATIONS MADE.

5. APPROXIMATE LOCATION AND WEIGHT FOR MECHANICAL AND ELECTRICAL EQUIPMENT ARE SHOWN ON ROOF FRAMING PLANS. EXACT
LOCATION AND WEIGHT OF EQUIPMENT TO BE HUNG FROM JOISTS SHALL BE COORDINATED BY CONTRACTOR WITH EQUIPMENT SUPPLIER
AND JOIST SUPPLIER. JOISTS SHALL BE DESIGNED TO SUPPORT MECHANICAL EQUIPMENT PROVIDED.

6. JOIST DEFLECTIONS SHALL BE LIMITED TO L/240 FOR LIVE LOADS.

7. CONTRACTOR SHALL COORDINATE THE REQUIREMENTS OF ALL TRADES PROPOSING TO HANG EQUIPMENT OR MATERIAL FROM THE
JOIST TO ENSURE THE REQUIREMENTS OF NOTES 4, 5,  AND 6 ARE MET.

8. K SERIES STEEL JOISTS SHALL BE WELDED TO SUPPORTS WITH (2) 1 INCH LONG BY 1/8 INCH FILLET WELDS MINIMUM UNLESS NOTED
OTHERWISE.

G. STEEL DECK NOTES:

1. STEEL DECK SHALL CONFORM TO THE STEEL DECK SPECIFICATIONS AND LOAD TABLES OF THE STEEL DECK INSTITUTE (SDI).

2. ALL HOLES AND OPENINGS REQUIRED SHALL BE COORDINATED WITH APPROPRIATE TRADE.

3. REINFORCEMENT AROUND HOLES AND OPENINGS SHALL BE AS FOLLOWS:
OPENING LESS THAN 6" WIDE: NO REINFORCEMENT REQUIRED
OPENING 6" TO 12" WIDE: PROVIDE A 0.0474 INCH THICK STEEL SHEET WITH A WIDTH OF 12" WIDER AND LONGER THAN THE OPENING 
AND ATTACHED TO STEEL DECK AT EACH CORNER AND AT 6" O.C.

4. INSTALL DECK TO COVER A MINIMUM OF 3 SPAN LENGTHS.

H. BRIDGE CRANE NOTES:

1. BRIDGE CRANE SHALL BE AS FOLLOWS:
CRANE TYPE: HAND CHAIN DRIVEN UNDERHUNG BRIDGE CRANE
HOIST TYPE: HAND GEARED TROLLY
CAPACITY: 1 TON (2,000 LBS)
SERVICE CLASSIFICATION: CLASS A (INFREQUENT)
HOOK HEIGHT ELEVATION: 112'-0" 

2. ALL ENDS OF RUNWAY BEAMS SHALL BE PROTECTED BY END STOPS. THE BRIDGE CRANE SHALL BE PROVIDED WITH RUBBER BUMPERS
TO MATE WITH THE END STOPS.

3. MINIMUM HEADROOM HOIST OR COPED BRIDGE BEAM SHALL BE UTILIZED AS REQUIRED TO MEET HOOK HEIGHT AND CLEARANCE
REQUIREMENTS. COORDINATE WITH METAL BUILDING MANUFACTURER FOR DIMENSIONS OF METAL BUILDING FRAME.

4. SEE FRAMING PLANS FOR CRANE HOOK COVERAGE REQUIREMENTS AND LOCATION OF RUNWAY BEAMS.

5. BRIDGE CRANE SUPPLIER SHALL DESIGN AND PROVIDE RUNWAY BEAMS AND CONNECTIONS TO ROOF SYSTEM.

6. COORDINATE CONNECTION OF RUNWAY BEAMS TO STEEL MOMENT FRAMES WITH THE METAL BUILDING MANUFACTURER.

7. SEE DESIGN NOTES ON THIS SHEET FOR LOADING ASSUMPTIONS.

8. BRIDGE CRANE AND HOIST SHALL CONSIST OF NON-SPARKING AND NON-CORRODING COMPONENTS.
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FRAME REACTIONS, KIPS

ASCE 7 LOAD COMB.
FOOTING F1

H

MAX LRFD COMB. (+)

MIN LRFD COMB. (-)

NOTES:
1. LOADS SHOWN ABOVE ARE THE REACTIONS AT THE BASE OF THE BUILDING FRAME
COLUMNS (TOP OF CONCRETE PILASTERS).
2. WHERE THE BUILDING FRAME  LOADS EXCEED THE MOST CURRENT ASCE 7 LOAD
COMBINATIONS PROVIDED ABOVE, THE CONTRACTOR SHALL SUBMIT FOR APPROVAL
CALCULATIONS  PERFORMED BY A LICENSED STRUCTURAL ENGINEER (PE) THAT SHOW
WHETHER A REDESIGN OF THE FOOTINGS ARE NECESSARY. IF A REDESIGN IS NECESSARY,
THE CONTRACTOR SHALL SUBMIT FOR APPROVAL CALCULATIONS AND NEW FOOTING DESIGN
PERFORMED BY A LICENSED STRUCTURAL ENGINEER (PE).
3. FOR END COLUMNS, POSITIVE H ACTS TOWARDS THE INTERIOR OF THE BUILDING AND
NEGATIVE H ACTS AWAY FROM THE INTERIOR OF THE BUILDING.
4. SEE [S-100A][S-100B] FOR LOCATIONS OF EACH FOOTING AND FOOTING IDENTIFICATIONS.

MAX ASD COMB. (+)

MIN ASD COMB. (-)

#

#

#

#

V

#

#

#

#

FOOTING F2

H

#

#

#

#

V

#

#

#

#

FOOTING F3

H

#

#

#

#

V

#

#

#

#

EFFECTIVE WIND AREA (SF)
WIND PRESSURE (PSF)

ZONE 1

-##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.#

ZONE 2 ZONE 3 ZONE 4 ZONE 5

10

-##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.#20

-##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.#50

-##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.#100

-##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.#200

-##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.# -##.#500

COMPONENTS AND CLADDING WIND LOAD PRESSURES SCHEDULE

NOTES:
1. PRESSURES SHOWN ARE APPLIED NORMAL TO THE SURFACE AND ARE UNFACTORED PER ASCE 7.
2. POSITIVE AND NEGATIVE SIGNS SIGNIFY PRESSURES ACTING TOWARD AND AWAY FROM THE SURFACE, RESPECTIVELY.
3. FOR EFFECTIVE WIND AREAS BETWEEN THOSE GIVEN, VALUES MAY BE INTERPOLATED OR THE VALUES MAY BE THAT ASSOCIATED WITH
THE LOWER EFFECTIVE WIND AREA.
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I. PRE-ENGINEERED METAL BUILDING NOTES:

1. THE PRE-ENGINEERED METAL BUILDING (PEMB) SYSTEM CONSISTS OF A RIGID CLEAR SPAN STRUCTURE. THE LATERAL FORCE RESISTING SYSTEM, ALL LATERAL
BRACING, AND THE ROOF DIAPHRAGM SHALL ALL BE DESIGNED BY THE PEMB MANUFACTURER. THE DESIGN OF THE BUILDING SYSTEM  SHALL BE IN ACCORDANCE
WITH THE LATEST EDITIONS OF IBC, ASCE,  AISC, AND THE METAL BUILDING SYSTEMS MANUAL. DESIGN AND CALCULATIONS FROM THE PEMB MANUFACTURER
SHALL BE DESIGNED AND STAMPED BY A REGISTERED PROFESSIONAL ENGINEER.

2. PRE-ENGINEERED METAL BUILDING SHALL BE DESIGNED TO SUSTAIN THE LOADS ON S-001 AND SHALL MEET THE LOADING REQUIREMENTS IN ASCE 7 AND UFC
3-301-01. COMPONENTS AND CLADDING WIND LOADS SHALL NOT BE LESS THAN THOSE GIVEN ON THIS SHEET. LOAD COMBINATIONS SHALL BE IN ACCORDANCE
WITH ASCE 7 UNLESS THE MBMA METAL BUILDING SYSTEMS MANUAL OR IBC LOAD COMBINATIONS ARE MORE STRINGENT. COORDINATE WITH CONTRACTOR FOR
ACTUAL BRIDGE CRANE LOADS. SEE SHEET S-401 FOR LOCATION OF BRIDGE CRANE.

3. FOR ALLOWABLE FOUNDATION LOADS AT COLUMN LOCATIONS, REFER TO THE FRAME REACTION TABLE ON THIS SHEET.  IF ACTUAL BUILDING LOADS EXCEED
THOSE LISTED, CONTRACTOR SHALL BE RESPONSIBLE FOR REQUIRED FOUNDATION RE-DESIGN AND MODIFICATION.  BUILDING SUPPLIER SHALL SUBMIT
FOUNDATION LOADS FOR REVIEW AND APPROVAL. FOUNDATION REDESIGN SHALL BE PERFORMED BY A STRUCTURAL ENGINEER WHO IS A REGISTERED
PROFESSIONAL ENGINEER (PE). CONTRACTOR SHALL SUBMIT CALCULATIONS AND DESIGN FOR APPROVAL WHERE FOOTING REDESIGN IS REQUIRED.

4. ANCHOR BOLTS SHALL BE POSITIVELY LOCATED USING 1/8" SHEET METAL TEMPLATES FOR ALL COLUMN BASE PLATES. PROVISION SHALL BE MADE FOR ALL
ANCHOR BOLTS TO BE RIGIDLY HELD IN POSITION DURING CONCRETE CURING. ANCHOR BOLTS SHALL NOT BE TIGHTENED PRIOR TO 14 DAYS FOLLOWING
CONCRETE PLACEMENT. ANCHOR BOLT PLACEMENT AND SIZE IS BASED ON THE CONCRETE CAPACITY ONLY. THE PEMB MANUFACTURER SHALL DESIGN THE BASE
PLATE AND STEEL CONNECTION FOR THE LOADS FROM THE PEMB.

5. ROOF SHALL BE X-BRACED AS REQUIRED FOR LATERAL STABILITY.

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR SIZING AND PLACING BUILDING X-BRACING AND OTHER STRUCTURAL MEMBERS SUCH THAT THEY DO NOT
INTERFERE WITH DOORS, LOUVERS, FANS, HOODS, AND OTHER MECHANICAL AND ELECTRICAL ITEMS LOCATED ALONG THE BUILDING'S WALLS AND ROOF.

7. THE BUILDING FOUNDATION WAS DESIGNED BASED  UPON THE FOLLOWING CRITERIA CONCERNING THE PRE-ENGINEERED METAL BUILDING SUPERSTRUCTURE
AND SHALL BE INCORPERATED IN THE PEMB MANUFACTURERS DESIGN:

A. FUTURE EXPANSIONS OR ADDITIONS TO THIS BUILDING ARE NOT CONSIDERATIONS.
B. FRAMING AT LINES 2 AND 3 CONSIST OF RIGID CLEAR SPAN FRAMES.
C. FRAMING AT LINES 1 AND 4 CONSIST OF END-WALL FRAMING WITH RIGID CLEAR SPAN FRAMES THAT SUPPORT 1/2 BAY LENGTH AND END-WALL COLUMNS.
D. CROSS BRACING (ROD BRACING) SHALL BE PROVIDED IN COLUMN LINES A & D BETWEEN GRIDLINES  2 & 3.
E. DOWNWARD, UPLIFT, AND LATERAL REACTIONS FROM THE MOMENT FRAME COLUMNS ARE CARRIED BY SPREAD FOOTINGS.

8. CONCRETE PIERS AND FOUNDATION SHALL NOT BE PLACED PRIOR TO CONTRACTING OFFICER'S APPROVAL OF THE METAL BUILDING SHOP DRAWING
SUBMITTALS.

9. STORY DRIFT SHALL NOT EXCEED 1/240 TIMES THE STORY HEIGHT FOR WIND AND SEISMIC DESIGN.

10. STRUCTURAL MATERIAL DESIGN AND CONSTRUCTION SHALL CONFORM TO THE REQUIREMENTS ON S-001 AND IN THE SPECIFICATIONS.

11. LOADS INDUCED TO FRAMES CAUSED BY FOUNDATION MOVEMENTS OF 1/2" AT BASE PLATES HORIZONTALLY AND/OR VERTICALLY SHALL BE INCLUDED IN THE
DESIGN OF THE STRUCTURE.

12. PEMB MANUFACTURER SHALL DESIGN AND PROVIDE FRAMING AROUND ROOF PENETRATIONS. COORDINATE EXACT SIZE AND LOCATION OF OPENINGS WITH
ACTUAL MECHANICAL EQUIPMENT SUPPLIED.

NOTES TO THE DESIGNER:
1. THE STRUCTURAL DESIGNER WILL BE REQUIRED TO DESIGN THE FOOTINGS AND PROVIDE MAXIMUM LOADS TO THE PEMB
MANUFACTURER OR MODIFY THE DRAWINGS TO REQUIRE THE CONTRACTOR TO DESIGN THE FOUNDATION. VERTICAL LOAD
REACTIONS SHALL INCLUDE VERTICAL LOADS ON ROOF, VERTICAL LOAD FROM CROSS BRACING (ROD BRACING) CAUSED BY
HORIZONTAL LOAD ON THE BUILDING, AND VERTICAL LOAD RESULTING FROM THE MOMENT FRAMES CAUSED BY LATERAL LOADS
ON THE MOMENT FRAME. SLIDING RESISTANCE SHALL ALSO INCLUDE REDUCED SLIDING CAPACITY RESULTING FROM
SIMULTANEOUS UPLIFT.
2. REVISE NOTES AS NECESSARY FOR PROJECT SPECIFIC NEEDS.
3. DETAILS AND SECTIONS ARE SHOWN FOR THE PUMPHOUSE ONLY. DETAILS AND SECTIONS SHALL BE MODIFIED FOR THE PUMP
HOUSE AND ARE SIMILAR. PUMPHOUSE ONLY COMPONENTS AND PUMP SHELTER ONLY STRUCTURAL COMPONENTS ARE
PROVIDED IN THEIR OWN WORKSETS TO PROVIDE EASE OF REMOVING COMPONENTS THAT DO NOT APPLY. PUMPHOUSE ONLY
COMPONENTS ARE VISIBLE BY DEFAULT AND PUMP SHELTER ONLY COMOPONENTS ARE HIDDEN, WITH THE EXCEPTION OF THE
PUMP SHELTER FOUNDATION AND SLAB PLAN.

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

COMPONENTS & CLADDING LOADING DIAGRAMB6SCALE: NTS
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RAMP (NOTE 7)

TWO 4'-0" #4 @ 4" 
O.C. @ MID-DEPTH
OF SLAB, TYP

NOTES:
1. SEE SCHEDULE ON  S-600 AND PIPE SUPPORT PLAN ON S-101 FOR BOTTOM FACE REINFORCEMENT WITHIN LIMITS OF
SHADED AREA.
2. SLAB-ON-GRADE CONTRACTION JOINTS ARE DENOTED "CJ" IN PLAN.  AT CONTRACTOR'S OPTION, CONSTRUCTION
JOINTS MAY BE SUBSTITUTED FOR CONTRACTION JOINTS.  SEE S-500 FOR SLAB-ON-GRADE AND JOINT DETAILS.  
EXPANSION JOINTS ARE DENOTED "EJ" ON THE PLAN. 
3. MOTOR CONTROL CENTER AND MAIN DISTRIBUTION SWITCHGEAR, APPROXIMATELY 20'-0" LONG.
4. POWER CONTROL PANEL TRENCH, APPROXIMATELY 5'-6" LONG.
5. PUMP ROOM FLOOR SLAB SHALL BE SLOPED TO DRAINS AT 1/8"/FT.  SEE PLAN.
6. IF PEMB LOADS EXCEED THOSE THAT THE FOUNDATION WAS DESIGNED FOR, THE CONTRACTOR SHALL BE REQUIRED
TO REDESIGN THE FOUNDATION. SEE PRE-ENGINEERED METAL BUILDING NOTES ON SHEET S-002.
7. CONCRETE RAMP IS SHOWN. STEEL OR ALUMINUM RAMPS MAY BE SUBMITTED FOR APPROVAL.
8. SEE MECHANICAL FOR FILTER SEPARATOR PAD LOCATIONS. SEE F1/S-500 FOR FILTER SEPARATOR PAD DETAIL.
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SCALE:  1/4" = 1'-0"

PUMPHOUSE FOUNDATION AND SLAB PLANA2
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SCALE:  1/4" = 1'-0"
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SCALE:  1/4" = 1'-0"

PUMPHOUSE PIPE SUPPORT PLANA2
4' 8'2'0

NOTES TO THE DESIGNER:
1. FOR SOME PROJECTS A MICRONIC FILTER MAY BE
REQUIRED THAT INTERFERES WITH PS-17 AND PS-18. FOR 
THESE INSTANCES IT IS EXPECTED THAT PS-18 WILL NOT 
BE NEEDED AND PS-17 CAN BE SHIFTED TO AVOID 
CONFLICT. THE STRUCTURAL DESIGNER SHALL BE 
RESPONSIBLE FOR MOVING PIPE SUPPORTS AS NEEDED. 



PC

COMPOSITE STEEL DECK MATERIAL SCHEDULE

DECK TYPE MINIMUM 
THICKNESS

MINIMUM 
YIELD 

STRENGTH

MINIMUM STEEL SECTION PROPERTIES

I S+ S-
MINIMUM 

SHEET WIDTH
DECK
FINISH

1 1/2" DEEP COMPOSITE 0.0239 IN 33 KSI 0.136 IN^4/FT 0.132 IN^3/FT 0.120 IN^3/FT 36 IN GALVANIZED

COMPOSITE STEEL DECK FASTENER SCHEDULE
FASTENER LOCATION FASTENER REQUIREMENTS

DECK TO JOISTS 5/8" MIN DIA. PUDDLE WELD AT 12" O.C. MAX (36/4 PATTERN)

DECK TO WALL PLATES 5/8" MIN DIA. PUDDLE WELD AT 12" O.C. MAX (36/4 PATTERN)

DECK SIDE LAPS 1 1/4" SEAM WELD OR EQUIVALENT MECHACNICAL FASTENER PER DECK SPAN

EL: 113'-1" @ OPP

8" CMU, SEE CMU WALL 
ELEVATIONS FOR 
REINFORCEMENT

CMU BOND BEAM 
WITH 2 #4 CONT.

6 5/8" X 6 5/8" X 3/8" PLATE WITH 
2 5/8" DIA. X 4" LONG WELDED 
ANCHOR STUDS ON PLATE 
CENTERLINE @ 2'-0" SPACING

1 1/2"
2 1/2"

12K1 STEEL 
JOIST

CONCRETE SLAB WITH 
6X6 W2.9XW2.9 W.W.F.

1 1/2" DEEP 22 GA 
COMPOSITE DECK

JOIST 
POCKET

EL: 112' - 5"

1 1/2"
2 1/2"

8" CMU, SEE CMU 
WALL ELEVATIONS 
FOR REINFORCEMENT

CMU BOND BEAM 
WITH 2 #4 CONT.

4" X 3/8" PLATE WITH 5/8" 
DIA. X 4" LONG WELDED 
HEADED ANCHOR STUDS 
ON PLATE CENTERLINE @ 
MAX 2'-0" O.C. SPACING

CONCRETE SLAB WITH 
6X6 W2.9XW2.9 W.W.F.

1 1/2" DEEP 22 GA 
COMPOSITE DECK

EL: 113' - 4" @ OPP
EL: 112' - 8"

8" 152" 8"

8"
4'

 - 
4"

6 
SP

AC
ES

 @
 5

'-4
" =

 3
2'

 - 
0"

4'
 - 

4"
8"

3'
 - 

0"
3'

 - 
0"

8"

8" 6' - 0" 8"

L-2

L-1

L-1

L-1

L-1

TIE OFF TO 
MASONRY, TYP

12K1 JOIST

12K1 JOIST

DO

DO

DO

DO

DO

12K1 JOIST

ONE ROW 
JOIST 
BRIDGING

AHU 
(APPROX. 
250 LB.)

LOUVER 
OPENING

LOUVER 
OPENING 
(SEE 3/S-522)

NOTES:
1. CONTRACTOR SHALL DESIGN AND PROVIDE FRAMING FOR JOIST SUPPORTED
EQUIPMENT AND SHALL SUBMIT THE DESIGNS FOR APPROAVAL. SEE SHEET MH501 FOR
TYPICAL SEISMIC BRACING.
2. L-# MASONRY LINTEL. SEE DETAIL ON SHEET S-522.

A5
S-400

A5
S-400E6

S-400

E6
S-400

C6
S-400

C6
S-400

SIM
C6

S-400

SIM

C6
S-400

SIM

ONE ROW 
JOIST 
BRIDGING

DECK 
SPAN

OPP

OPP

2 
1/

2"
1 

1/
2"

8" CMU BOND BEAM 
WITH 2 - #4 CONT.

8" CUT CMU BOND BEAM 
WITH  2 - #4 CONT. 
WHERE BARS FIT. SEE 
WALL ELEVATIONS.   

8" CMU, SEE CMU 
WALL ELEVATIONS 
FOR REINFORCEMENT

1 1/2" DEEP 22 GA 
COMPOSITE DECK

CONCRETE SLAB WITH 
6X6 W2.9XW2.9 W.W.F.

4" X 3/8" PLATE WITH 5/8" 
DIA. X 4" LONG WELDED 
HEADED ANCHOR STUDS 
ON PLATE CENTERLINE @ 
MAX 2'-0" O.C. SPACING 

EL: VARIES
T.O. CMU

6'
 - 

8"
8"

40
' -

 8
"

8"

48
' -

 8
"

8" 13' - 4"

14' - 0"

8'
 - 

8"
3'

 - 
4"

12
' -

 0
"

3'
 - 

4"
14

' -
 0

"
8"

42
' -

 0
"

6'
 - 

8"

8" 6' - 0" 8"

8" 6' - 0" 8" 1' - 4" 3' - 4" 2' - 0"

S-520
A6

S-520
D2

S-521
D4

S-521
A1

S-521
A5

S-521
A8

7' - 4" 6' - 8"

US Army Corps 
of Engineers ® 
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SCALE:  1 1/2" = 1'-0"

JOIST BEARING DETAILA5

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

DECK BEARING DETAIL AE6

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

MASONRY ROOF FRAMING PLANA8

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

DECK BEARING DETAIL BC6

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

MASONRY WALL PLANA2
4' 8'2'0 4' 8'2'01' 2'0 6"

1' 2'0 6"

1' 2'0 6"



A

B

C

D

1 2 3 4

4'
 - 

3"
BR

ID
G

E 
G

IR
D

ER
 S

PA
N

 =
  4

2'
 - 

0"
4'

 - 
3"

3'
 - 

8"
43

' -
 2

"
3'

 - 
8"

MINIMUM 
OPERATING 
LIMITS OF HOIST

15' - 0" 4' - 2" 51' - 2" 4' - 0"

S12X40.8 
RUNWAY 
BEAM

S12X40.8 
RUNWAY BEAM

A1
S-401

D4
S-401

D1
S-401

BRIDGE CRANE NOTES:
1. SEE BRIDGE CRANE NOTES ON SHEET S-001.

STEEL RIGID 
FRAME

5' - 0"

S12X40.8 
RUNWAY BEAM

CONNECTION PER 
BRIDGE CRANE SUPPLIER 
AND BUILDING MFR 
RECOMMENDATIONS

STIFFINER PLATE PER 
BUILDING MFR 
RECOOMENDATIONS (TYP)

STEEL RIGID FRAME (TYP)

L3X3X3/8X9" LONG 
PROVIDED ON BOTH 
SIDES OF S12 WEB AS 
END STOP FOR BRIDGE 
GIRDER END TRUCKS

1/4"

1/4"

A4
S-401

6"
S12X40.8 
RUNWAY BEAM1/8" GAP

10"X5"X3/16" SPLICE 
PLATE EACH SIDE 
OF S12 WEB

3/16" 5"

3/16" 5"

CONNECTION PER 
BRIDGE CRANE SUPPLIER 
AND BUILDING MFR 
RECOMMENDATIONS

STIFFINER PLATE PER 
BUILDING MFR 
RECOMMENDATIONS (TYP)

STEEL RIGID FRAME (TYP)

2

S12X40.8 
RUNWAY BEAM

CONNECTION PER BRIDGE 
CRANE SUPPLIER AND 
BUILDING MFR 
RECOMMENDATIONS

STIFFINER PLATE PER 
BUILDING MFR 
RECOOMENDATIONS (TYP)

STEEL RIGID FRAME (TYP)

L3X3X3/8X9" LONG 
PROVIDED ON BOTH 
SIDES OF S12 WEB AS 
END STOP FOR BRIDGE 
GIRDER END TRUCKS

1/4"

1/4"

9' - 0"

S12X40.8 
RUNWAY BEAM

CONNECTION PER BRIDGE 
CRANE SUPPLIER AND 
BUILDING MFR 
RECOMMENDATIONS

STIFFINER PLATE PER 
BUILDING MFR 
RECOMMENDATIONS (TYP)

STEEL RIGID FRAME (TYP)

EL: 112' - 0"
MIN HOOK HEIGHT

US Army Corps 
of Engineers ® 
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SCALE:  1/8" = 1'-0"

BRIDGE GIRDER LOCATION PLANA6
8'0 4' 16'

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

DETAIL AD1 SCALE:  1 1/2" = 1'-0"

DETAIL BD4

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

DETAIL CA1 SCALE:  1 1/2" = 1'-0"

DETAIL DA4
1' 2'0 6" 1' 2'0 6"

1' 2'0 6"1' 2'0 6"



#5 @ 12" O.C.E.F.E.W.

~4
"

3/4" EXPANSION JOINT 
MATERIAL WITH 
SEALANT RESERVOIR 
ALL AROUND PAD

2'
 - 

0"

COORDINATE EXACT SIZE WITH PUMP MANUFACTURER
APPROXIMATELY 8' - 0" X 4' - 6"

VAPOR BARRIER

12" S.O.G. 
ELEVATION VARIES

6" CAPILLARY 
WATER BARRIER

#5 BARS

3/16" ANGULAR SPACE
1' - 5"

1'
 - 

0"

1 
1/

2"

8" 8" 1' - 3" 8" 8"

8"

3 #4 BARS
#4 @ 12" O.C.

6" CAPILLARY 
WATER BARRIER

VAPOR BARRIER

HEAVY DUTY TRENCH FRAME AND 
GRATED COVER. NEENAH R-4990-
EX TYPE "C" OR APPROVED EQUAL

12" 12"

20"14" 14"

1' - 3"

NOTES:
1. SEE MECHANICAL AND STRUCTURAL PLANS FOR LOCATION OF JOCKEY PAD.
2. THE PLAN DIMENSIONS OF EQUIPMENT BASES AND THEIR ANCHOR BOLT LOCATIONS, SIZES,
EMBEDMENTS, AND PROJECTIONS SHALL SUIT THE REQUIREMENTS OF THE APPROVED
EQUIPMENT FURNISHED.

1'
 - 

0"
6"

6" MIN. EQUIPMENT DIMENSION 6" MIN.

AN
D

 S
ID

ES
1"

 C
LR

. T
O

P#3 @ 12" O.C. AT 
PAD PERIMETER

3/4" CHAMFER

#4 @ 12" O.C.E.W.

REINFORCED 
SLAB ON GRADE

ROUGHEN SLAB 
SURFACE

VAPOR BARRIER 6" CAPILLARY 
WATER BARRIER

STOP SLAB REINF.
2" FROM JOINT (TYP)

3/4" DIA. SMOOTH DOWEL 16" LONG @ 
12"  O.C. PAINTED AND OILED ONE 
END ONLY PER SPECIFICATIONS

6"
3"1 

1/
2"

  T
YP

S-500
F6

STOP SLAB REINF.
2" FROM JOINT (TYP)

1" DIA. SMOOTH DOWEL 20" LONG @ 
20"  O.C. PAINTED AND OILED ONE 
END ONLY PER SPECIFICATIONS

1'
 - 

0"
6"

3"

S-500
F6

STOP SLAB REINF.
2" FROM JOINT (TYP)

6"

1 
1/

2"
  T

YP

S-500
D6

STOP SLAB REINF.
2" FROM JOINT (TYP)

1" DIA. SMOOTH DOWEL 20" LONG @ 
20"  O.C. PAINTED AND OILED ONE 
END ONLY PER SPECIFICATIONS

1'
 - 

0"6"

3"

S-500
D6

3/8"

3/
4"

SAWCUT SEALANT 
RESERVOIR CENTERED 
ON SLAB JOINT

TH
IC

KN
ES

S  
AN

D
 1

. 5
"

G
R

EA
TE

R
 O

F
1/

4 
O

F 
TH

E 
SL

AB

HARDBOARD INSERT 
OR 1/8" SAWCUT

3/8"

3/
4"

SAWCUT SEALANT 
RESERVOIR CENTERED 
ON SLAB JOINT

3/8"

3/
4"

FOUNDATION WALL 
OR OTHER 
VERTICAL SURFACE

CONCRETE 
SLAB-ON-GRADE

#30 FELT

FORMED SEALANT 
RESERVOIR WITH 
SEALANT

TWO 4'-0" #4 @ 45 DEG. PLACE BARS 2" 
BELOW TOP OF SLAB, 4" APART, 
STARTING 2" FROM CORNER EDGE

SUBGRADE

REINFORCED 
CONCRETE 
SLAB-ON-GRADE

20 MIL GEOMEMBRANE 
VAPOR RETARDER

6" CAPILLARY 
WATER BARRIER 

EL: VARIES
T.O. SLAB

4" MIN.4" MIN.

~ 
4"

LEVEL SURFACE
#3 TIE AROUND 
ANCHORS

ANCHOR BOLTS PER 
MANUFACTURER WITH 
MINIMUM 8" 
EMBEDMENT DEPTH.

FILTER 
SEPARATOR LEGS

US Army Corps 
of Engineers ® 
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SCALE:  1" = 1'-0"

PUMP PAD SECTIONA7SCALE:  1" = 1'-0"

TRENCHA4SCALE:  1" = 1'-0"

JOCKEY PUMP AND DRAIN PUMP PADA1

SCALE: NTS

CONSTRUCTION JOINT (CJ) FOR 6" SLABG8

SCALE: NTS

CONSTRUCTION JOINT (CJ) FOR 12" SLABF8

SCALE: NTS

CONTRACTION JOINT (CJ) FOR 6" SLABE8

SCALE: NTS

CONTRACTION JOINT (CJ) FOR 12" SLABD8SCALE: NTS

DETAIL BD6

SCALE: NTS

DETAIL AF6

SCALE: NTS

SLAB AT VERT. SURFACEE4

SCALE: NTS

RE-ENTRANT CORNERD2 SCALE: NTS

WATER VAPOR RETARDERD4

SCALE:  1" = 1'-0"

FILTER SEPARATOR PADSF1



A

6" SLAB-ON-
GRADE

8" CMU

#30 FELT

VAPOR RETARDER

6" CAPILLARY 
WATER BARRIER

3 #4 BARS

2" PERIMETER 
INSULATION

EL: 97' - 0"

B.O. FOOTING

ALTERNATE 
HOOK DIRECTION

#4 @ 12" O.C.E.W.

1'
 - 

0"

#4 @ 16" O.C. 

#4 @ 12" O.C.

6"

T.O. S.O.G.

8" BOND BEAM
METAL WALL PANEL

8" 11"

SEE MASONRY 
WALL ELEVATIONS

EL: 100' - 0"

SEALANT RESERVOIR 
WITH SEALANT

2" PERIMETER 
INSULATION

#4 @ 16" O.C.

#4 @ 12" O.C.

SEALANT RESERVOIR 
WITH SEALANT

#30 FELT
12" SLAB 

6" CAPILLARY 
WATER BARRIER

VAPOR RETARDER

EL: 100' - 0"

EL: 97' - 0"

T.O. WALL

B.O. WALL

METAL WALL PANEL

EL: VARIES
T.O. S.O.G.

EL: 100' - 0"
T.O. S.O.G.

B.O. FOOTING

EL: VARIES
T.O. S.O.G.

12" SLAB-ON-GRADE6" SLAB-ON-GRADE

ALTERNATE 
HOOK DIRECTION

#4 @ 12" 
O.C.E.W.

3 #4 BARS
6" CAPILLARY 
WATER BARRIER

VAPOR RETARDER

#30 FELT

#30 FELT
8" BOND BEAM

8" CMU

SEALANT RESERVOIR 
WITH SEALANT

#30 FELT

1'
 - 

0"

1' - 8"

EL: 97' - 0"

SEE MASONRY 
WALL ELEVATIONS

SEALANT RESERVOIR 
WITH SEALANT

SEALANT RESERVOIR 
WITH SEALANT

1

#4 @12" O.C.E.W.

8" CMU

#30 FELT

6" SLAB-ON-GRADE

VAPOR 
RETARDER

6" CAPILLARY 
WATER BARRIER

2" PERIMETER 
INSULATION

4" CONCRETE

#4 @ 16" O.C.

B.O. FOOTING

3  - #4 BARS

ALTERNATE HOOK 
DIRECTION

8" BOND BEAM

EL: 97' - 0"

T.O. S.O.G.

#4 @ 12" O.C.

METAL WALL 
PANEL

SEE MASONRY 
WALL ELEVATIONS

1' - 0" 1' - 0"

EL: 100' - 0"

SEALANT RESERVOIR 
WITH SEALANT

1

10"

1
1

4 - #4 BARS AT 
TRENCH

8"

2" PERIMETER 
INSULATION

VAPOR RETARDER

6" CAPILLARY 
WATER BARRIER

EL: 100' - 0"
T.O. S.O.G.

#4 @ 12" O.C.

3 #4 BARS

8" 10" 1' - 8"

1'
 - 

0"

ALTERNATE HOOK 
DIRECTION

#4 @ 12" 
O.C.E.W.

#4 @ 12" O.C.

#4 @ 18" O.C.

4" CONCRETE

METAL WALL 
PANEL

6" SLAB-ON-GRADE
#30 FELT

8" BOND BEAM
8" CMU

1' - 4"

EL: 97' - 0"
B.O. FOOTING

6" 8" 6"

10" 10"

16"

14"

SEE MASONRY 
WALL ELEVATIONS

1' - 0" 1' - 0" SEALANT RESERVOIR 
WITH SEALANT

1' - 0"

6" CAPILLARY 
WATER BARRIER

2" PERIMETER 
INSULATION

SEALANT 
RESERVOIR 
WITH SEALANT

#30 FELT

#4 @ 12" O.C.

#4 @ 16" O.C.

8" 6" 6"

6"
3"

METAL WALL 
PANEL

EL: 97' - 0"
B.O. WALL

1/8" / 12"

VAPOR RETARDER

#4 BARS AS SHOWN

#4 BARS 
@ 12" O.C.

EL: 100' - 0"
T.O. WALL

14"
8"

12"

14"

EL: 99'-6"
FLOOR LOW POINT

EL: 97' - 0"

EL: 100' - 0"

8" CMU

#30 FELT
6" SLAB-ON-GRADE

VAPOR RETARDER

6"  CAPILLARY 
WATER BARRIER

SEALANT 
RESERVIOR

12" SLAB-
ON-GRADE 

ALTERNATE HOOK 
DIRECTION

#30 FELT

1' - 8"

1'
 - 

0"

3 #4 BARS

T.O. S.O.G.

#4 @ 12" O.C.

B.O. FOOTING

8" BOND BEAM

EL: VARIES
T.O. S.O.G.

SEE MASONRY 
WALL ELEVATIONS

SEALANT RESERVOIR 
WITH SEALANT

US Army Corps 
of Engineers ® 
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SCALE:  3/4" = 1'-0"

FOUNDATION SECTION 1D1

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

FOUNDATION SECTION 6A4 SCALE:  3/4" = 1'-0"

FOUNDATION SECTION 7A7

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

FOUNDATION SECTION 2D3 SCALE:  3/4" = 1'-0"

FOUNDATION SECTION 3D6

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

FOUNDATION SECTION 5A1

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

FOUNDATION SECTION 4D9

0 1' 2' 4'0 1' 2' 4'0 1' 2' 4'

0 1' 2' 4'0 1' 2' 4'0 1' 2' 4'0 1' 2' 4'

NOTES TO THE DESIGNER:
1. ADJUST BOTTOM OF FOOTING AND BOTTOM OF WALL
ELEVATIONS AS REQUIRED FOR SITE REQUIREMENTS. SEE
UFC3-301-01 FOR MINIMUM FROST DEPTH REQUIREMENTS.



D

3

4'
 - 

11
"

6'
 - 

1"

5' - 4" 5' - 8"

11' - 0"

1'
 - 

10
"

1' - 3" 1' - 3"

2' - 6"

4'
 - 

3"
2'

 - 
6"

4'
 - 

3"

OUTLINE OF 
FOOTING (BELOW)

CENTERLINE 
OF COLUMN

#3 Ties

CURB

A1
S-502

16 #7 
BARS

8"1'
 - 

0"
6"

1'
 - 

0"

1' - 0" 6" 1' - 0"

4 - 1" Ø ANCHOR BOLTS 
WITH 8" EFFECTIVE 
EMBEDMENT

4

3' - 9" 3' - 9"

3'
 - 

5"
4'

 - 
1"

4' - 1" 8" 2' - 9"

2' - 0"

A5
S-502

#3 TIES

CURB

1' - 0" 1' - 0"

2'
 - 

9"
2'

 - 
0"

2'
 - 

9"

8"

16 #6 BARS

10
"

4"
10

"

10" 4" 10"

4 - 1" Ø ANCHOR 
BOLTS WITH 8" 
EFFECTIVE 
EMBEDMENT

7' - 6"

1'
 - 

0"
T.O. PILASTER

B.O. FOOTING

#5 @ 10" O.C.E.W.

16 #6 BARS WITH 
STANDARD HOOK

12" S.O.G.

PRE-ENGINEEREED 
METAL BUILDING FRAME

3/8" EXPANSION 
JOINT WITH SEALANT 
ALL AROUND PIER

VAPOR BARRIER

6" CAPILLARY 
WATER BARRIER

7' - 6"

(3) #3 IN TOP 5"

#3 TIES @ 12" 
O.C. MAX

METAL WALL PANEL

EL: 94' - 0"

#5 @ 10" O.C.E.W.

4 - 1" Ø ANCHOR BOLTS 
WITH 8" EFFECTIVE 
EMBEDMENT

8"

10" 4" 10"

EL: 100' - 0"

2' - 9" 2' - 0" 2' - 9"

2" PERIMETER 
INSULATION

4

16 #6 BARS

A8
S-502

3' - 1" 8" 1' - 9"

5' - 6"

2'
 - 

9"
2'

 - 
9"

5'
 - 

6"

2' - 0"

2'
 - 

0"

8"

2' - 9" 2' - 9"

4 - 1" Ø ANCHOR 
BOLTS WITH 8" 
EFFECTIVE 
EMBEDMENT

1'
 - 

0"
1'

 - 
0"

10" 4" 10"

10
"

4"
10

"

#3 TIES

PRE-ENGINEERED 
END COLUMN

3/8" EXPANSION 
JOINT SEALANT 
ALL AROUND PIER

12" S.O.G.

VAPOR BARRIER

6" CAPILLARY 
WATER BARRIER

EL: 94' - 0"
B.O. FOOTING

EL: 100' - 0"
T.O. PILASTER

(3) #3 TIES
IN TOP 5"

#3 TIES @ 12" O.C.

METAL WALL PANEL

1'
 - 

0"

1' - 9" 2' - 0" 1' - 9"

5' - 6"

16 #6 BARS WITH 
STANDARD HOOK

4 - 1" Ø ANCHOR BOLTS 
WITH 8" EFFECTIVE 
EMBEDMENT

#5 @ 10" O.C.E.W.

#5 @ 10" O.C.E.W.

8"

10" 4" 10"

2" PERIMETER 
INSULATION

1'
 - 

0"

T.O. PILASTER

B.O. FOOTING

#5 @ 10" O.C.E.W.

16 #7 BARS WITH 
STANDARD HOOK

12" S.O.G.

PRE-ENGINEEREED 
METAL BUILDING FRAME

3/8" EXPANSION 
JOINT WITH SEALANT 
ALL AROUND PIER

VAPOR BARRIER

6" CAPILLARY 
WATER BARRIER

11' - 0"

(3) #3 IN TOP 5"

#3 TIES @ 12" 
O.C. MAX

METAL WALL PANEL

EL: 94' - 0"

EL: 100' - 0"

#5 @ 10" O.C.E.W.

4' - 3" 2' - 6" 4' - 3"

4 - 1" Ø ANCHOR BOLTS 
WITH 8" EFFECTIVE 
EMBEDMENT

8"

1' - 0" 6" 1' - 0"

2" PERIMETER 
INSULATION

US Army Corps 
of Engineers ® 
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SCALE:  3/4" = 1'-0"

INTERIOR PEDESTAL (F1)D1 SCALE:  3/4" = 1'-0"

CORNER PEDESTAL (F2)D5

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

CORNER PEDESTAL SECTION (F2)A5

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

INTERIOR PEDESTAL (F3)D8

NOTES TO THE FOUNDATION DESIGNER:

1. THE FOUNDATION MUST BE DESIGNED FOR THE LOADS IMPOSED BY THE METAL BUILDING.  FOUNDATION DESIGN
LOADS MUST BE SHOWN ON THE DRAWING FOR VERIFICATION ON S-002.
2. PLAN AND DETAILS SHOWN ARE FOR A TYPICAL INSTALLATION AND DO NOT RELIEVE THE STRUCTURAL ENGINEER OF
RESPONSIBILITY FOR THE STRUCTURAL DESIGN. REVISE AS NECESSARY.  REVISE PEDESTALS, FOOTINGS, DIMENSIONS,
REINFORCEMENT, ANCHOR BOLTS, AND OTHER STRUCTURAL COMPONENTS AS NECESSARY. THE FOUNDATION MUST BE
DESIGNED FOR SITE SPECIFIC CRITERIA INCLUDING DESIGN LOADS (DEAD, LIVE, ROOF LIVE, WIND, SNOW, CRANE AND
SEISMIC) AND THE RECOMMENDATIONS OF THE FOUNDATION REPORT (ALLOWABLE BEARING PRESSURES, TYPE OF
FOUNDATION,  SOIL DENSITY, AND LATERAL EARTH PRESSURE COEFFICIENTS).
3. BOTTOM OF FOOTINGS SHALL BE REVISED BY THE DESIGNER TO MEET SITE CONDITIONS AND TO PROVIDE
STRUCTURAL STABILITY. MINIMUM BOTTOM OF FOOTING ELEVATION AND SLAB SUBGRADE PREPARATION SHALL BE AS 
RECOMMENDED BY THE FINAL FOUNDATION REPORT. FOOTINGS MAY NEED TO BE DEEPER THAN THAT REQUIRED FOR 
FROST DEPTH FOR STRUCTURAL STABILITY.

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

INTERIOR PEDESTAL SECTION (F3)A8SCALE:  3/4" = 1'-0"

INTERIOR PEDESTAL SECTION (F1)A1
0 1' 2' 4' 0 1' 2' 4' 0 1' 2' 4'

0 1' 2' 4'0 1' 2' 4'0 1' 2' 4'



4

12" UNCOMPACTED FILL

COMPACTED FILL

#4 @ 16" O.C.E.W. BOTTOM OF 6" 
SIDEWALL BEYOND

#4 @ 16" 
O.C.E.W.

#4 @ 16", TYP 
EACH END

6" CAPILLARY 
WATER 
BARRIER

2" PERIMETER 
INSULATION

SEALANT 
RESERVOIR

#30 FELT
RAMP SLOPES 
DOWN @ 1" / 1'-0"

EL: 100' - 0"

1/4" / 12"

#4 @ 12" O.C

6"

#4 @ 16" O.C.

1'-0"

1'-6"

T.O. FOUNDATION WALL

B.O. FOUNDATION WALL
EL: 97' - 0"

6"

4' - 0" 8"

45.00°

VAPOR 
RETARDER

4" 2' - 8"

MIN 2" COVER

C
O

VE
R

M
IN

 1
 1

/2
"

2 1/2" SCH. 40 
PVC SLEEVE 

NOTE: STEEL OR ALUMINUM 
RAMPS MAY BE SUBMITTED FOR 
APPROVAL IN LIEU OF CONCRETE. 

A

12" UNCOMPACTED FILL

COMPACTED FILL

#4 @ 16" O.C.E.W.
BOTTOM OF 6" 
SIDEWALL BEYOND

EL: 100' - 0"

EL: 97' - 0"

#4 @ 16" O.C.

#4 @ 12" O.C.

2" PERIMETER 
INSULATION

6" CAPILLARY 
WATER BARRIER

#4 @ 16" 
O.C.E.W.

#4 @ 16", TYP 
EACH END

SEALANT RESERVOIR

#30 FELT

1'-0"

1'-6"

B.O. FOUNDATION WALL

4' - 0" 8"

6"

6"

T.O. FOUNDATION WALL

SLAB-ON-GRADE

45.00° 1'
 - 

0"
VAPOR RETARDER

1/4" / 12"

D

4' - 0" 2' - 1"

6"

11" 8"

45.00°

#4 @ 16", TYP 
EACH END

1'-0"

1'-6"

1/4" / 12"

12" UNCOMPACTED FILL

COMPACTED FILL

BOTTOM OF 6" 
SIDEWALL BEYOND

1' - 7" 6"

#4 @ 16" O.C.E.W.

6"

EL: 97' - 0"
B.O.FOOTING

VAPOR RETARDER

6" SLAB-ON-GRADE

3/8" EXPANSION 
JOINT WITH SEALER

#4 @ 12" O.C.

2" PERIMETER 
INSULATION

6" CAPILLARY 
WATER BARRIER

#4 @ 16" O.C.
#4 @ 12" O.C.E.W.

ALTERNATE 
HOOK 
DIRECTION

3 - #4 BARS

EL: 100' - 0"
T.O. SLAB

6"

#4 @ 16" 
O.C.E.W.

3"

1

EL: 100' - 0"
FINISHED FLOOR

VAPOR RETARDER

6" SLAB-ON-GRADE

3/8" EXPANSION 
JOINT WITH SEALER

12" UNCOMPACTED FILL

#4 @ 16" E.W.

#4 @ 16" E.W.

BOTTOM OF 6" 
SIDEWALL BEYOND

COMPACTED FILL

2" PERIMETER 
INSULATION

6" CAPILLARY 
WATER BARRIER

4' - 0" 1' - 8"

1'
 - 

0"

6" 1' - 2" 6"

6" 6" 8"

#4 @ 12" O.C.

#4 @ 12" O.C.E.W.

#4 @ 16", TYP 
EACH END

1'-0"

1'-6"

1/4" / 12"

45.00°

B.O. FOOTING
EL: 97' - 0"

3  - #4 BARS

6"

ALTERNATE HOOK 
DIRECTION

#4 @ 16" O.C.

6"

US Army Corps 
of Engineers ® 
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SCALE:  1" = 1'-0"

STOOP SECTION 2D7

SCALE:  1" = 1'-0"

STOOP SECTION 3A3 SCALE:  1" = 1'-0"

STOOP SECTION 4A7

SCALE:  1" = 1'-0"

STOOP SECTION 1D3

0 1' 2'6" 0 1' 2'6"

0 1' 2'6"0 1' 2'6"

NOTES TO THE DESIGNER:
1. ADJUST BOTTOM OF FOOTING AND BOTTOM OF
FOUNDATION WALL ELEVATIONS AS REQUIRED FOR SITE
REQUIREMENTS. SEE UFC3-301-01 FOR MINIMUM FROST
DEPTH REQUIREMENTS.



A7
S-500

2' - 3" 2' - 3" 1' - 0" 1' - 0" 2' - 3" 2' - 3" 2' - 0" 2' - 3" 2' - 3" 1' - 0" 1' - 0" 2' - 3" 2' - 3" 2' - 0" 2' - 3" 2' - 3" 1' - 0"

3' - 3"6' - 6"3' - 3"3' - 3"6' - 6"3' - 3"3' - 3"

16' - 3" 13' - 0"

EL: 108' - 3"
PIPE CENTERLINE

3' - 3"6' - 6"6' - 6"6' - 6"6' - 6"1' - 0"

7 
9/

16
"

D7
S-511

JOCKEY 
PUMP PAD

S-500
A1

TYP

PUMP PAD

PUMP PAD 
CENTERLINE

PUMP PAD

PUMP PAD 
CENTERLINE

PUMP PAD

PUMP PAD 
CENTERLINE

S-513
A1

TYP

W8X24

W12X26 TYP

6" DIA. PIPE, TYP

7' - 0" 11' - 6" 13' - 0" 11' - 6"

EL: 108' - 3"

1' - 9" 2' - 7" 2' - 8" 1' - 9" 6' - 6" 3' - 3" 3' - 3" 6' - 6" 3' - 3" 3' - 3" 6' - 6" 1' - 9"

7 
9/

16
"

7 
9/

16
"

8" DIA. PIPE. PROVIDE 
3 1/4" HIGH TYPE "B" 
PIPE SUPPORT AT 
THIS LOCATION ONLY.

6" DIA. PIPE, TYP

S-513
A1

1' - 0" 4' - 0" 6" 1' - 0"

TYP

~4
"

PIPE CENTERLINE

4' - 0" SEE SCHEDULE

S-511
F5

F8
S-511

TYP
CONTRACTOR HAS OPTION 
TO USE SINGLE PLATE 
SHEAR CONNECTION AT 
THIS LOCATION ONLY TO 
REDUCE LENGTH OF W8X24

TYP

D4
S-511

TYP

W8X24

W8X24

W12X26 TYP

EL: SET BY FILTER SEPARATOR
PIPE CENTERLINE

S-511
A2

L4X4X1/4 
BRACKET, TYP

US Army Corps 
of Engineers ® 
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SCALE:  1/2" = 1'-0"

PS-9 SECTIOND4

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

PS-12 SECTIONA2
2' 4'0 1'

2' 4'0 1'



3/16"

8" +/- 7" +/- 3"

L4X4X1/4. SEE SECTION 
A2 ON S-510 FOR 
BRACKET LOCATIONS

W8X24
2" DIA. PIPES ON 
TEFLON PAD

1/2" Ø TEFLON 
COATED U-BOLTS

3/16"

W12X26

1/2"X7"X13" PLATE

W8X24 CENTERED

4 - 3/4" DIA. 
A325 BOLTS 

3"

3"

W8X24

NEAR FLANGE 
NOT SHOWN

W12X26

1/4"X4-1/2"X6" PLATE 
WITH (2) 3/4" DIA. 
A325 BOLTS

COLUMN DOES NOT 
CONTINUE ABOVE 
CONNECTION AT SIM.

3/16"

2 1/2"

1' - 0"

2 1/2"

2 
1/

2"

1'
 - 

0"

2 
1/

2"

9"
9"

9" 9"

1"X17"X17" PLATE

18"X18" PIER

3/8"

1'
 - 

2"

2 1/2"

9"
~ 

4"

1" DAMP-PACK 
BEDDING MORTAR

(4) 3/4" DIA. A307
ANCHOR BOLTS

#3 TIE

4' - 6" 3' - 6"

8' - 0"

3/4" EXPANSION 
JOINT WITH 
SEALANT MATERIAL

#5 @ 8" 
O.C.E.W.B.F.

#4 @ 12" 
O.C.E.W.T.F.

W12X26

1'
 - 

0"

VAPOR BARRIER

6" CAPILLARY 
WATER BARRIER

#3 TIE

~4
"

EL: SEE S-600
PIPE CENTERLINE

6"

SEE PLAN

1' - 8"

SEE PIPE SUPPORT SCHEDULE FOR B.F. REINFORCEMENT AT OTHER SUPPORTS

8' - 0", #5 @ 9" O.C.E.W. FOR PS-23 AND PS-24 ONLY

#4 @ 12" O.C.E.W.

1' - 0"

S-513
D6

TYPE "C" PIPE SUPPORT

ROUGHEN SURFACE

(12) #7 VERT.
BARS WITH
STANDARD HOOK

3 #3 TIES IN TOP 5"

EL: 100' - 0"
T.O. CURB

US Army Corps 
of Engineers ® 
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SCALE:  1 1/2" = 1'-0"

PS-9 BRACKET SUPPORTD4

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

PS-9, 12 STEEL CONNECTIONF8SCALE:  1 1/2" = 1'-0"

PS-12 SINGLE PLATE SHEAR CONNECTIONF5

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

PS-5, 9, 12, 17, 20, 21, 22 TYP COLUMN BASEA2

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

PS-9 PIPE SUPPORT BASE SECTIOND7

SCALE:  1" = 1'-0"

PS-4, 7, 18, 23, 24 SECTIONA6
1' 2'0 6" 0 1' 2'6"

0 1' 2' 4'1' 2'0 6"

1' 2'0 6" 1' 2'0 6"



2'
 - 

5"
 L

AP
 (T

YP
)

S-600  FOR B.F. REINFORCEMENT
SEE PIPE SUPPORT SCHEDULE ON

(3) #3 TIES IN TOP 5"

SEE PIPE SUPPORT 
SCHEDULE ON S-600 
FOR PIPE DIAMETER 
AND ELEVATION

S-513
D1

(6) #7 BARS (SEE NOTE)

#4 @ 12" 
O.C.E.W. ON T.F.

ROUGHEN SLAB 
SURFACE

TIES, SEE PIPE 
SUPPORT SCHEDULE

CONCRETE PIER, SEE 
PIPE SUPPORT SCHEDULE

1'
 - 

0"
3"

 C
LR

NOTE: IF PIPE CENTERLINE ELEVATION IS LESS THAN 104'-0" 
PROVIDE #7 DOWELS WITH STD. HOOK CONTINUOUS TO 
TOP OF PIER. DO NOT PROVIDE #7 VERTICAL BARS. 

EL: VARIES
PIPE CENTERLINE

EL: VARIES
T.O. SLAB

2'
 - 

5"
 L

AP
 (T

YP
)

(3) #3 TIES IN TOP 5"

SEE PIPE SUPPORT 
SCHEDULE ON S-600 
FOR PIPE DIAMETER 
AND ELEVATION

S-513
D1

(12) #7 BARS

#4 @ 12" 
O.C.E.W. ON T.F.

ROUGHEN SLAB 
SURFACE

#3 TIES @ 12" O.C.

CONCRETE PIER, SEE 
PIPE SUPPORT 
SCHEDULE ON S-600

1'
 - 

0"

3"
 C

LR

EL: 108'-3"
PIPE CENTERLINE

EL: VARIES
T.O. SLAB

5' - 0"

4' - 0"
#5 @ 12" O.C.E.W.

NOTE: SEE PIPE SUPPORT SCHEDULE ON SHEET S-600 FOR B.F. REINFORCEMENT AND LENGTH.

1' - 0" 2' - 0" 1' - 0"

2'
 - 

5"
 L

AP
 (T

YP
)

(3) #3 TIES IN TOP 5"

(24) #7 BARS

#4 @ 12" 
O.C.E.W. ON T.F.

ROUGHEN SLAB 
SURFACE

#3 TIES @ 14" O.C.

CONCRETE PIER, SEE 
PIPE SUPPORT 
SCHEDULE ON S-600

1'
 - 

0"

3"
 C

LR

EL: 108'-3"
PIPE CENTERLINE

EL: VARIES
T.O. SLAB

3' - 8"

NOTE: SEE PIPE SUPPORT SCHEDULE ON SHEET S-600 FOR B.F. REINFORCEMENT AND LENGTH.

1'
 - 

6"

1' - 6" THICKENED SLAB - 7' - 0"  X 7' - 0" 1' - 6"

S-513
D6

#7 DOWELS WITH 
STANDARD HOOK. MATCH 
VERT. REINF. IN PIER (TYP)

10" 2' - 0" 10"

1' - 6" 2' - 0"

9' - 8" 1' - 6" 1' - 0"

S-513
D6

6"
1'

 - 
0"

1'
 - 

6"

EL: 108' - 3"
PIPE CENTERLINE

TYPE "C" PIPE 
SUPPORT

(15) #5 E.W. B.F.

3"
 C

LR

ROUGHEN SURFACE

#7 DOWELS WITH 
STANDARD HOOK

#3 TIES @ 14" O.C.

12 #7 BARS

3 #3 TIES 
IN TOP 5"

METAL WALL 
PANEL

1'
 - 

0"

3"
 C

LR

EL: VARIES
PIPE CENTERLINE

EL: VARIES
T.O. SLAB

4' - 0" X 4' - 0"

1' - 6" 1' - 0"

8 
13

/1
6"

 F
O

R
 8

" P
IP

E

6 
1/

2"
 F

O
R

 4
" P

IP
E

7 
9/

16
"  

FO
R

 6
" P

IP
E

8 
13

/1
6"

 F
O

R
 8

" P
IP

E
7 

9/
16

"  
FO

R
 6

" P
IP

E

EL: VARIES
PIPE CENTERLINE

2' - 0" 2' - 0"
(4) #5 BARS
E.W.B.F. (U.N.O.)

W12X26 (TYP)

W8X24 BRACKET

BOTH
FLANGES

TYP

TYP

PIPE 
CENTERLINE

S-513
A1

S-511
A2

~6
"

3' - 3"

2' - 7"

1' - 0"

2' - 6"

EL: 102' - 9"

EL: 105' - 9"

EL: 104' - 1"

11" 1' - 6"

W12X26 (TYP)

W8X24 
BRACKETS (TYP)

6" PIPE

2" PIPE ON 1/4"
TEFLON PAD

8" PIPE

PIPE CENTER

PIPE CENTER

PIPE CENTER

S-513
A1 TYP

L4X4X1/4

1/2" DIA. U-BOLTS 
WITH TEFLON 
COATING BETWEEN 
U-BOLTS AND PIPE

8"

METAL WALL 
PANEL S-511

A2

SEE PIPE SUPPORT 
SCHEDULE ON 
S-600 FOR B.F.
REINFORCEMENT

BOTH
FLANGES

TYP

TYP

TYP

US Army Corps 
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SCALE:  1" = 1'-0"

PS-1, 3, 6, 8, 13, 14, 16, 19 SECTIONA1

SCALE:  1" = 1'-0"

PS-10 SECTIOND1

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

PS-11 SECTIONE4

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

PS-15 SECTIONA7

SCALE:  1" = 1'-0"

PS-5, 17, 20 SECTIONE8

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

PS-21 SECTION (PS-22 SIMILAR)A4
0 1' 2'6"

0 1' 2'6"

0 1' 2'6" 0 1' 2'6"

0 1' 2'6"0 1' 2'6"



TOP OF SUPPORT STEEL TOP OF SUPPORT STEEL
3/16"

TYP

4 
1/

4"

6 1/2"

1/16"

4 1/2"

1/16" 1/2"X6.5"X4" CS PLATE

1/2"X2.5"X2.5" 
CS PLATE HOLD 
DOWN LUGS

2 1/2"

1/2"X1.25"X2.5" CS PLATE

FILLED TEFLON 
SURFACE OF PLATE

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

3/8"X10" PLATE 
(NOTE 1)

PRE-FIELD WELD PIPE 
CONTINUOUS TO PLATE

PIPE

3/16"

3/16"
TYP

10"

4"

FILLED TEFLON 
SURFACE OF PLATE
1/2"X6.5"X4" CS PLATE

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

1/2"X1.25"X2.5" CS PLATE

1/2"X2.5"X2.5" CS PLATE 
HOLD DOWN LUGS

PIPE

NOTES:
1. PROVIDE CARBON STEEL (CS) PLATES WHERE CS PIPES ARE USED AND PROVIDE STAINLESS STEEL (SS) PLATES WHERE STAINLESS STEEL PIPES ARE USED.
THIS NOTE APPLIES ONLY TO THOSE PLATES INDICATED.
2. ALL STAINLESS STEEL ELEMENTS SHALL HAVE THE SAME MECHANICAL PROPERTIES. ALL CARBON STEEL ELEMENTS SHALL HAVE THE SAME MECHANICAL
PROPERTIES.

FOUR 3/4" DIA. 
HEADED ANCHOR 
BOLTS PER SUPPORT

1/2"X10" CS PLATE

FILLED TEFLON 
BONDED TO PLATE

1/2" GUSSET

FILLED TEFLON 
BONDED TO INSIDE OF 
STRAP AT RADIUS ONLY

17" FOR 8" DIA. PIPE

1"

1"

FUEL PIPE

1/2"X9" CS 
STRAP

SHIM OR LEVELING 
NUT AS REQUIRED

DAMP PACK 
BEDDING MORTAR

NOTES:
1. ALL CARBON STEEL ELEMENTS SHALL HAVE THE SAME MECHANICAL PROPERTIES.

PIPE

2 1/2" 5" 2 1/2"

9"

10"

1"

19" FOR 10" DIA. PIPE
20" FOR 12" DIA. PIPE
24" FOR 16" DIA. PIPE

10
 1

/2
" E

M
BE

D
M

EN
T

3/16"

3/16"

STOP WELD 1/2" 
FROM CORNER 
OF GUSSET

3 1/2" 3 1/2"

PIPE

PIPE

NOTES:
1. PROVIDE CARBON STEEL (CS) PLATES WHERE CS PIPES ARE USED AND PROVIDE STAINLESS STEEL (SS) PLATES WHERE STAINLESS STEEL PIPES ARE USED.
THIS NOTE APPLIES ONLY TO THOSE PLATES INDICATED
2. ALL STAINLESS STEEL ELEMENTS SHALL HAVE THE SAME MECHANICAL PROPERTIES. ALL CARBON STEEL ELEMENTS SHALL HAVE THE SAME MECHANICAL
PROPERTIES.
3.ENSURE ALL CORNERS OF THE CENTER 3/8" PLATE ARE COPED AS NOTED TO PREVENT INTERSECTING WELDS.

7.5" FOR 8" DIA. PIPE

3/8" PLATE 
(NOTE 1)

18"X18"X1/2" PLATE 
(NOTE 1)

4" 10" 4"

1"

DAMP PACK 
BEDDING MORTAR

(4) 7/8" DIA.
ANCHOR BOLTS

1/4"

9" FOR 10" DIA. PIPE
11" FOR 12" DIA. PIPE
14" FOR 16" DIA. PIPE

1' - 4"

3/8"x3 1/2" 
PLATE (NOTE 1)

1' - 3 1/4"

4"
1"

10
 1

/2
" E

M
BE

D
M

EN
T

4" 10" 4"

1" TYP

1"
 T

YP

COPE ALL 
CORNERS OF 
PLATE

PIPE

3/16"

3/16"
TYP

TOP OF SUPPORT STEEL

4 
1/

4" 1/2"X4.5"X10" 
PLATE (NOTE 1)

3/8"X10" PLATE 
(NOTE 1)

NOTES:
1. PROVIDE CARBON STEEL (CS) PLATES WHERE CS PIPES ARE USED AND PROVIDE STAINLESS STEEL (SS) PLATES WHERE STAINLESS STEEL PIPES ARE USED. THIS NOTE
APPLIES ONLY TO THOSE PLATES INDICATED.
2. ALL STAINLESS STEEL ELEMENTS SHALL HAVE THE SAME MECHANICAL PROPERTIES. ALL CARBON STEEL ELEMENTS SHALL HAVE THE SAME MECHANICAL PROPERTIES.

4 1/2"

PRE-FIELD WELD PIPE 
CONTINUOUS TO PLATE

FILLED TEFLON 
SURFACE ON TOP OF 
SUPPORT STEEL

TOP OF SUPPORT STEEL

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

PIPE

3/8"X10" PLATE 
(NOTE 1)

4 
1/

4"

FILLED TEFALON 
SURFACE ON TOP OF 
SUPPORT STEEL

US Army Corps 
of Engineers ® 
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SCALE:  3" = 1'-0"

PIPE SUPPORT TYPE "B" DETAILA1

SCALE:  3" = 1'-0"

PIPE SUPPORT TYPE "A" DETAILD1 SCALE:  3" = 1'-0"

PIPE SUPPORT TYPE "C" DETAILD6

SCALE:  3" = 1'-0"

PIPE SUPPORT TYPE "FREE" DETAILA6
0 3" 6" 1' 0 3" 6" 1'

0 3" 6" 1'0 3" 6" 1'



1'
 - 

0"

3 
1/

2"
5"

3 
1/

2"

SEE PIPE SUPPORT SCHEDULE

#3 CLOSED TIES

(4) 7/8" DIA.
ASTM A307
ANCHOR BOLTS

(6) #7 VERT. BARS WITH 
STANDARD HOOK

3 1/2" 3 1/2"

1' - 8"

5" 10" 5"

5"
10

"
5"

1'
 - 

8"

(6) #3 CLOSED
TIES AROUND
ANCHOR BOLTS
(TWO EACH WAY)

(4) 7/8" DIA.
ASTM A307
ANCHOR BOLTS

(12) #7 VERT.
BARS WITH
STANDARD HOOK

4' - 0"

4 1/2" 1' - 3" 9" 1' - 3" 4 1/2"

3 
1/

2"
5"

3 
1/

2"

1'
 - 

0"

#3 CLOSED TIES 
AROUND ANCHOR BOLT

(8) 7/8" DIA. ASTM A307 
ANCHOR BOLTS
(FOUR PER SUPPORT)

(12) #7 VERT. BARS
WITH STANDARD HOOK

1' - 0" 2' - 0" 1' - 0"

PIPE CENTERLINE

3' - 8"

5" 10" 1' - 2" 10" 5"

5"
10

"
5"

1'
 - 

8"

(6) #3 CLOSED TIES AROUND
ANCHOR BOLTS. FOUR
RUNNING ACROSS THE SHORT
DIRECTION OF THE PIER (SOLID
BLACK) AND TWO RUNNING
ACROSS THE LONG DIRECTION
OF THE PIER (SOLID WHITE).

(8) 7/8" DIA. ASTM A307 
ANCHOR BOLTS
(FOUR PER SUPPORT)

(24) #7 VERT. BARS
WITH STANDARD HOOK

10" 2' - 0" 10"

PIPE CENTERLINE

US Army Corps 
of Engineers ® 
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SCALE:  1 1/2" = 1'-0"

PS-1, 3, 6, 8, 13, 14, 16, 19 PIER DETAILD5 SCALE:  1 1/2" = 1'-0"

PS-4, 7, 15, 18, 23, 24 PIER DETAILD8

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

PS-10 PIER DETAILA1 SCALE:  1 1/2" = 1'-0"

PS-11 PIER DETAILA6
1' 2'0 6" 1' 2'0 6"

1' 2'0 6"1' 2'0 6"



3' - 8" 8' - 0" 6 SPACES @ 5' - 4" O.C. = 32' - 0" 5' - 0"

13' - 4" 28' - 8" 6' - 8"

2' - 0" 3' - 4" 14' - 8" 3' - 4" 25' - 4"

48' - 8"

EL: 112' - 8"
T.O. CMU

B.O. BOND BEAM

EL: 100' - 0"
B.O. CMU

MCJ MCJ

6" X 6" PENETRATION 
FOR LOUVER, SEE MECH.

8" BOND BEAM W/ 
2 #4 X 8' - 0", TYP

JOIST 
POCKET (TYP)

JOIST SPACING

#4 CORNER 
BAR, TYP

L-1 L-1

INTERSECTING WALL

#4 CORNER BAR FROM 
INTERSECTING WALL, TYP

#4 CORNER BAR 
FROM INTERSECTING 
WALL, TYP

16" X 12" PENETRATION 
FOR LOUVER, SEE MECH.

8" BOND BEAM 
W/ 2 #4 CONT.

8" BOND BEAM 
W/ 2 #4. STOP 
REINF. @ MCJ

1 #4 VERT. BAR @ 32" O.C. 
MAX. REINFORCE AROUND 
OPENINGS AS SHOWN

4' - 0" #4 DOWEL 
INTO FOUNDATION 
WALL, TYP

2'
 - 

0"

F8
S-522

A1
S-522

TYP

C1
S-522

TYP

MCJ SPACING

EL: 107' - 4"

A1
S-522

TYP

EL: 112' - 8"

EL: 100' - 0"

EL: 113' - 4"T.O. CMU

B.O. BOND BEAM

B.O. CMU

T.O. CMU

L-2

4' - 8" 6' - 0" 3' - 4"

14' - 0"

A1
S-522

TYP

8" BOND BEAM 
WITH 2 #4

1 #4 VERT. BAR @ 32" O.C. 
MAX. REINFORCE AROUND 
OPENINGS AS SHOWN.

8" BOND BEAM 
WITH 2 #4

#4 CORNER 
BARS, TYP

4' - 0" #4 DOWEL 
INTO FOUNDATION 
WALL, TYP

2'
 - 

0"

US Army Corps 
of Engineers ® 
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SCALE:  3/8" = 1'-0"

MASONRY ELEVATION AD2

SCALE:  3/8" = 1'-0"

MASONRY ELEVATION BA6
0 2' 4' 8'

0 2' 4' 8'



L-1 L-1

5' - 0" 6 SPACES @ 5' - 4" O.C. = 32' - 0" 5' - 0"

6' - 8" 28' - 0" 7' - 4"

JOIST SPACING

MCJ SPACING

8' - 8" 3' - 4" 12' - 0" 3' - 4" 14' - 8"

MCJ MCJ

EL: 113' - 4"

EL: 107' - 4"

EL: 100' - 0"

T.O. CMU

B.O. BOND BEAM

B.O. CMU

JOIST POCKET, TYP

TYP
2' - 0"

42' - 0"

#4 CORNER 
BAR, TYP

8" BOND BEAM 
WITH 2 #4 CONT.

8" BOND BEAM 
WITH 2 #4. STOP 
REINF. @ MCJ.

1 VERT. BAR @ 32" 
O.C. MAX. REINFORCE
AROUND OPENINGS
AS SHOWN.

4' - 0" #4 DOWEL 
INTO FOUNDATION 
WALL, TYP

2'
 - 

0"

A1
S-522

TYP

C1
S-522

TYP

D1
EP501

2' - 0" 3' - 4" 8' - 8"

EL: 113' - 4"

EL: 107' - 4"

EL: 100' - 0"

EL: 112' - 8"

T.O. CMU

T.O. CMU

B.O. BOND BEAM

B.O. CMU

14' - 0"

#4 CORNER BAR FROM 
INTERSECTING WALL, TYP #4 CORNER 

BAR, TYP

8" BOND BEAM 
WITH 2 #4 CONT.

8" BOND BEAM 
WITH 2 #4

INTERSECTING 
WALL

1 #4 VERT. BAR @ 32" 
O.C. MAX. REINFORCE
AROUND OPENINGS
AS SHOWN.

2'
 - 

0"

4' - 0" #4 DOWEL 
INTO FOUNDATION 
WALL, TYP

L-1

TYP
2' - 0"

A1
S-522

TYP

3' - 8" 3' - 8"

7' - 4"

EL: 100' - 0"

EL: 107' - 4"
B.O. BOND BEAM

B.O. BOND BEAM

EL: ~ 113' - 0"
T.O. CMU

2'
 - 

0"

#4 CORNER 
BAR, TYP

8" BOND BEAM 
WITH 2 #4 CONT.

8" BOND BEAM 
WITH 2 #4

1 #4 VERT. BAR @ 
32" O.C. MAX. 
REINFORCE 
AROUND OPENINGS 
AS SHOWN.

4' - 0" #4 DOWEL 
INTO FOUNDATION 
WALL, TYP

EL: 112' - 8"
EL: ~ 113' - 0"
T.O. CMU

EL: 107' - 4"
B.O. BOND BEAM

EL: 100' - 0"

T.O. CMU

B.O. CMU

#4 CORNER 
BAR, TYP

8" BOND BEAM 
WITH 2 #4 CONT.

8" BOND BEAM 
WITH 2 #4

1 #4 VERT. BAR @ 32" 
O.C. MAX. REINFORCE
AROUND OPENINGS
AS SHOWN.

2'
 - 

0"

4' - 0" #4 DOWEL 
INTO FOUNDATION 
WALL, TYP

7' - 4"

US Army Corps 
of Engineers ® 
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SCALE:  3/8" = 1'-0"

MASONRY ELEVATION CD4

SCALE:  3/8" = 1'-0"

MASONRY ELEVATION DA1 SCALE:  3/8" = 1'-0"

MASONRY ELEVATION EA5 SCALE:  3/8" = 1'-0"

MASONRY ELEVATION FA8
0 2' 4' 8' 0 2' 4' 8' 0 2' 4' 8'

0 2' 4' 8'



48 BAR DIA. OR 2'-0" MIN
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 - 
3 

5/
8"

1'
 - 

0 
5/

8"

WHICHEVER IS GREATER

48 BAR DIAMETER OR 2' - 0"
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INDICATED OTHERWISE
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REINFORCEMENT TO MATCH SPACING OF 
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FILL WITH 
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SASH BLOCK

INTERIOR FACE
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RAKE 1/4"
CONTROL 
JOINT KEY

8" CMU
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REINF. AT ALL CJ

S-522
E3
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OPENING

OPENING OPENING
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OPENING

US Army Corps 
of Engineers ® 

SHEET ID

U
S 

AR
M

Y 
C

O
R

PS
 O

F 
EN

G
IN

EE
R

S

D
R

AW
N

 B
Y:

D
ES

IG
N

ED
 B

Y:

SU
BM

IT
TE

D
 B

Y:

SI
ZE

:

C
H

EC
KE

D
 B

Y:

AN
SI

 D

IS
SU

E 
D

AT
E:

C
O

N
TR

AC
T 

N
O

.:

SO
LI

C
IT

AT
IO

N
 N

O
.:

1

G

2 3 4 5 6 7 8 9 10

F

E

D

C

B

A

D
AT

E
M

AR
K

D
ES

C
R

IP
TI

O
N

S-522

C
O

N
TR

O
L  

R
O

O
M

 M
AS

O
N

R
Y  

D
ET

AI
LS

O
M

A H
A 

D
IS

T R
IC

T
M

AR
C

H
 2

02
0

D
O

D
 S

TA
N

D
A R

D
 D

ES
IG

N
 A

W
 0

78
-2

4 -
28

 P
R

E S
SU

R
IZ

ED
 H

YD
R

AN
T

F U
EL

IN
G

 S
YS

TE
M

 T
YP

E  
III

SCALE: NTS

BOND BEAM AT CORNERC5

SCALE: NTS

DETAIL "A"E3

SCALE: NTS

TYP VERT. REINF. FOR SINGLE AND DOUBLE STIFFENERSF1 SCALE:  1 1/2" = 1'-0"

SECTION AT LOUVERF8

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

LINTEL L-1A5 SCALE:  1 1/2" = 1'-0"

LINTEL L-2A8

SCALE: NTS

INTERSECTION OF BOND BEAMC8

SCALE: NTS

INTERSECTION OF CMU WALLSF5

SCALE: NTS

CMU CONTROL JOINT (M.C.J.)C1

SCALE: NO SCALE

CMU REINFORCEMENT ADJACENT TO OPENINGA1



PUMPHOUSE PIPE SUPPORT SCHEDULE
PIPE 

SUPPORT 
NO.

PIPE 
DIAMETER

PIPE CENTER 
LINE 

ELEVATION

CONCRETE PIERS

SIZE VERTICAL  
REINF. CLOSED TIES

B.F. SLAB/PAD REINF. BENEATH PIER

REINFORCEMENT LENGTH
SECTION

PS-1 8" 110'-3" 19" X 12" 6 - #7 #3 @ 12" 6 - #5 E.W. 5'-0" E.W. SEE PLAN

PS-3 8" 101'-9" 19" X 12" 6 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-4 8" 101'-9" 20" X 20" 12 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-5 8" 101'-9" & 103'-9" 18" X 18" - 1 - #3 4 - #5 E.W. 4'-0" E.W.

PS-6 16" SEE NOTE 1 26" X 12" 6 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-7 16" SEE NOTE 1 20" X 20" 12 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-8 8" SEE NOTE 1 19" X 12" 6 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-9 6" 108'-3" 18" X 18" - 1 - #3 #5 @ 8" E.W. SEE DETAIL

PS-10 12" 108'-3" 48" X 12" 12 - #7 #3 @ 12" #5 @ 12" E.W. 5'-0" X 4'-0" SEE PLAN

PS-11 12" 108'-3" 44" X 20" 24 - #7 #3 @ 12" 8 - #5 E.W. 7'-0" E.W. SEE PLAN

PS-12
6" & 8" 108'-3"

18" X 18" - 1 - #3 4 - #5 E.W. 4'-0" E.W. 
6" SEE NOTE 2

PS-13 8" 108'-3" 19" X 12" 6 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-14 10" 108'-3" 21" X 12" 6 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-15 10" 108'-3" 20" X 20" 12 - #7 #3 @ 12" 15 - #5 E.W. SEE PLAN

PS-16 8" 108'-3" 19" X 12" 6 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-17 8" 102'-9" & 110'-3" 18" X 18" - 1 - #3 4 - #5 E.W. 4'-0" E.W.

PS-18 8" 102'-9" 20" X 20" 12 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-19 8" 102'-9" 19" X 12" 6 - #7 #3 @ 12" 4 - #5 E.W. 4'-0" E.W.

PS-20 8" 110'-3" 18" X 18" - 1 - #3 4 - #5 E.W. 4'-0" E.W.

PS-21

2" 104'-1"

6" 102'-9" 18" X 18" - 1 - #3 4 - #5 E.W. 4'-0" E.W.

8" 105'-9"

2" 104'-1"

PS-22 4" 102'-9" 18" X 18" - 1 - #3 #5 @ 9" E.W. SEE PLAN

8" 105'-9"

PS-23 12" 102'-9" 20" X 20" 12 - #7 #3 @ 12" #5 @ 9" E.W. SEE PLAN

PS-24 12" 102'-9" 20" X 20" 12 - #7 #3 @ 12" #5 @ 9" E.W. SEE PLAN

PS TYPE
(SEE S-513)

A

A

C

B

A

C

A

B

A

C

B

B

A

A

C

A

B

C

A

B

B

B

B

B

B

B

C

C

PIPE SUPPORT NOTES:
1. CENTERLINE ELEVATION SHALL BE SET BY PUMP (APPROXIMATE ELEVATION IS 101'-9") AND SHALL NOT EXCEED ELEVATION 102'-3". COORDINATE WITH PUMP MANUFACTURER.
2. CENTERLINE ELEVATION  SET BY FILTER/SEPARATOR. COORDINATE WITH FILTER/SEPARATOR MANUFACTURER.
3. ENSURE THAT THE PIPE SUPPORTS AND PIPES DO NOT INTERFERE WITH THE BUILDING COLUMNS AND/OR PEDESTALS.

DETAIL

D5/S-514

D5/S-514

D5/S-514

D5/S-514

D5/S-514

D5/S-514

D8/S-514

D8/S-514

D8/S-514

D8/S-514

D8/S-514

A2/S-511

A2/S-511

A2/S-511

A2/S-511

A2/S-511

A2/S-511

A2/S-511

D5/S-514

A1/S-514

A6/S-514

D5/S-514

D8/S-514

A1/S-512

A1/S-512

A1/S-512

A1/S-512

A1/S-512

A1/S-512

A6/S-511

A6/S-511

A6/S-511

A6/S-511

A6/S-511

E8/S-512

D4/S-510

A2/S-510

E8/S-512

E8/S-512

A4/S-512

A4/S-512
SIMILAR

A1/S-512

D1/S-512

E4/S-512

A1/S-512

A7/S-512
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OVERHANG OF STANDING 
SEAM METAL ROOF

MTL. WALL PANEL 6"  SUMP TRENCH
SEE STRUCT. SHEETS

6" SUMP TRENCH
SEE STRUCT. SHEETS

8" CMU WALLS
FIRE RATED PER
NOTE 4
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CONC. STOOP (TYP)
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ELEC. TRENCH
SEE STRUCT. SHTS.
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CONTROL ROOM
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45 MINUTE OR 90 
MINUTE FIRE 
RATED DOOR AS 
REQUIRED.

45 MINUTE OR 90 
MINUTE FIRE 
RATED DOOR AS 
REQUIRED.

45 MINUTE OR 90 
MINUTE FIRE 
RATED DOOR AS 
REQUIRED.
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SCALE:  1/4" = 1'-0"

FLOOR PLAN TYPE III ENCLOSED BUILDING1

GENERAL NOTES:

1. MINOR VARIATIONS IN THE BUILDING
DIMENSIONS MAY BE SUBMITTED FOR
REVIEW AND POSSIBLE APPROVAL IF
REQUIRED TO CONFORM TO AN
INDIVIUAL BUILDING SUPPLIER'S
STANDARD.

2. ALL CMU WALL SHALL BE 8" UNITS.

3. CONFORM TO THE INSTALLATION
DESIGN GUIDE AND ARCHITECTURAL
COMPATIBILITY STANDARDS FOR ALL
APPLICABLE REQUIREMENTS.

4. CONTROL ROOM AND MECHANICAL
ROOM PERIMETER WALLS, WINDOWS
AND ROOF ARE TO HAVE A 2-HOUR
FIRE RATING IF THE BUILDING IS NOT
PROVIDED WITH AN AUTOMATIC FIRE
SUPPRESSION SYSTEM, WITH
EXTERIOR DOORS RATED FOR 90-
MINUTES WTH CLOSURES. IF A FIRE
SUPPRESSION SYSTEM IS PROVIDED,
THE WALL/WINDOW/ROOF AND DOOR
RATINGS MAY BE REDUCED TO 1-
HOUR AND 45-MINUTES RATINGS,
RESPECTIVELY." .
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SCALE:  1/4" = 1'-0"

FLOOR PLAN TYPE III SHELTER1

GENERAL NOTES:

1. MINOR VARIATIONS IN THE BUILDING
DIMENSIONS MAY BE SUBMITTED FOR
REVIEW AND POSSIBLE APPROVAL
IFREQUIRED TO CONFORM TO AN
INDIVIUAL BUILDING SUPPLIER'S
STANDARD.

2. ALL CMU WALL SHALL BE 8" UNITS.

3. CONFORM TO THE INSTALLATION DESIGN 
GUIDE AND ARCHITECTURAL
COMPATIBILITY STANDARDS FOR ALL
APPLICABLE REQUIREMENTS.

4. CONTROL ROOM AND MECHANICAL
ROOM PERIMETER WALLS, WINDOWS
AND ROOF ARE TO HAVE A 2-HOUR FIRE
RATING IF THE BUILDING IS NOT
PROVIDED WITH AN AUTOMATIC FIRE
SUPPRESSION SYSTEM, WITH EXTERIOR
DOORS RATED FOR 90-MINUTES WTH
CLOSURES. IF A FIRE SUPPRESSION
SYSTEM IS PROVIDED, THE
WALL/WINDOW/ROOF AND DOOR
RATINGS MAY BE REDUCED TO 1-HOUR
AND 45-MINUTES RATINGS,
RESPECTIVELY.
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SCALE:  1/4" = 1'-0"

CEILING PLAN1

      CEILING LEGEND:     

TOILET ROOM
  103

CONTROL ROOM
   102

MECHANICAL ROOM
    104
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SCALE:  1/4" = 1'-0"

ROOF PLAN1

ROOF TOP
VENTILATOR

EXHAUST FAN

24" LIGHTNING AIR
TERMINAL

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

CONTROL ROOM ROOF PLAN2

GUTTER & DOWN SPOUTS
HEAT DETECTORS

STANDING SEAM 
METAL ROOF
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SCALE:  1/8" = 1'-0"

NORTH1

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

SOUTH2

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

EAST3

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

WEST4

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

BUILDING SECTION A5 SCALE:  1/8" = 1'-0"

BUILDING SECTION B6

GENERAL NOTES:

1. ROOF SLOPES SHOWN ARE MINIMUM AND SHALL BE
COORDINATED WITH THE INSTALLATIONS
STANDARDS AND GEOGRAPHIC CONDITIONS AS
REQUIRED TO ACCOMODATE SNOW AND OTHER
LOADING CONDITIONS.

METAL WALL PANEL

STANDING SEAM METAL
ROOFING (TYP.)

ROOFTOP VENTILATOR

DOWNSPOUT &
SPLASHBLOCK TYP.
AT 4 CORNERS

SPEAKER

GUTTER & DOWNSPOUT

ROOFTOP 
VENTILATOR

ROOFTOP 
VENTILATOR

LIGHT
SEE ELEC.

LIGHT 
SEE ELEC.

GUTTER & DOWNSPOUT

METAL WALL PANEL

PIPE PENITRATION SEE
MECH. SEETS FOR SIZE 
AND LOCATION

LIGHT 
SEE ELEC.

LIGHTNING AIR
TERMINAL

CURB HEIGHT FROM
FINISH FLOOR
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SCALE:  1/8" = 1'-0"

NORTH- PS1

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

SOUTH- PS2

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

EAST- PS3

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

WEST- PS4

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

BUILDING SECTION A- PS5 SCALE:  1/8" = 1'-0"

BUILDING SECTION B- PS6

GENERAL NOTES:

1. ROOF SLOPES SHOWN ARE MINIMUM AND SHALL BE COORDINATED WITH
THE INSTALLATIONS STANDARDS AND GEOGRAPHIC CONDITIONS AS
REQUIRED TO  ACCOMODATE SNOW AND OTHER LOADING CONDITIONS.

OPEN

CONC. CURB

DOWNSPOUT & 
SPLASHBLOCK, TYP.
AT 4 CORNERS

CONTROL ROOM 

PAINTED CMU- TYP.

STANDING SEAM 
METAL ROOF TYP.

METAL WALL PANEL

MINIMUM

LIGHT
SEE ELEC.

ROOFTOP 
VENTILATOR

SPEAKER

ROOFTOP 
VENTILATOR

METAL WALL PANEL

PAINTED CMU- TYP.

ROOFTOP
VENTILATOR

METAL WALL PANEL

PAINTED CMU- TYP.

LOUVER

ROOFTOP VENTILATOR

RIGID METAL FRAME

LIGHTNING AIR 
TERMINAL

DOWNSPOUT

OPEN

RIGID METAL
FRAME

RIGID METAL 
FRAME



FINISH FLOOR @
PUMP ROOM

99' - 9"

T.O. EAVE
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D

FINISH FLOOR @
CONTROL ROOM
100' - 0"
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FINISH FLOOR @
PUMP ROOM

99' - 9"

T.O. EAVE
116' - 6"

4

FINISH FLOOR @
CONTROL ROOM
100' - 0"

8"

1

T.O. DECK HEIGHT
113' - 8" 5/8" / 12"

FINISH FLOOR @
CONTROL ROOM
100' - 0"

8 3/4"

FINISH FLOOR @
PUMP ROOM

99' - 9"

T.O. OF FRAMES
107' - 4"

T.O. DECK HEIGHT
113' - 8"

5/8" / 12"

FINISH FLOOR @
CONTROL ROOM
100' - 0"

CAPILLARY WATER 
BARRIER

CONC. FLOOR 
SLAB

6" STEEL STUDS 
AT 16" O.C. COVERED
WITH 5/8" GWB
EA SIDE

5/8" GWB
6" STEEL STUDS
AT 16" O.C.

AIR BARRIER

ACOUSTICAL TILE
CEILING

FINISH FLOOR @
CONTROL ROOM
100' - 0"

US Army Corps 
of Engineers ® 

SHEET ID

U
S 

AR
M

Y 
C

O
R

PS
 O

F 
EN

G
IN

EE
R

S

D
R

AW
N

 B
Y:

D
ES

IG
N

ED
 B

Y:

SU
BM

IT
TE

D
 B

Y:

SI
ZE

:

C
H

EC
KE

D
 B

Y:

AN
SI

 D

IS
SU

E 
D

AT
E:

C
O

N
TR

AC
T 

N
O

.:

SO
LI

C
IT

AT
IO

N
 N

O
.:

1

G

2 3 4 5 6 7 8 9 10

F

E

D

C

B

A

D
AT

E
M

AR
K

D
ES

C
R

IP
TI

O
N

A-301

PU
M

P 
H

O
U

SE
W

AL
L  

SE
C

T I
O

N
S

O
M

A H
A 

D
IS

T R
IC

T
M

AR
C

H
 2

02
0

D
O

D
 S

TA
N

D
A R

D
 D

ES
IG

N
 A

W
 0

78
-2

4 -
28

 P
R

E S
SU

R
IZ

ED
 H

YD
R

AN
T

F U
EL

IN
G

 S
YS

TE
M

 T
YP

E  
III

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

WALL SECTION 11 SCALE:  1/2" = 1'-0"

WALL SECTION 22 SCALE:  1/2" = 1'-0"

WALL SECTION 44SCALE:  1/2" = 1'-0"

WALL SECTION 33

STANDING SEAM 
METAL ROOF 

GUTTER

INSULATED METAL 
WALL PANEL

CONC. FLOOR 

CONC. CURB

PERIMETER INSULATION

CAPILLARY WATER
BARRIER

PERIMETER INSULATION

CAPILLARY WATER BARRIER

CONC. CURB

CONC. FLOOR

STEEL COLUMN

INSULATED METAL
WALL PANEL

STANDING SEAM
METAL ROOF

RIGID STEEL
FRAME COLUMN

CAPILLARY WATER
BARRIER

CONC. FLOOR 
SLAB

CONC. OVER
METAL DECKING

STEEL JOIST

RIGID INSULATION

PRESSED STEEL FRAME
W/ 120 MIN. FIRE RATED
GLASS ASSEMBLY

8" CMU- PAINT
EXPOSED SURFACE (TYP.)

2" STEEL STUDS AT
16" O.C. COVERED
W/ 5/8" GWB

STANDING SEAM
METAL ROOF

METAL RIGID 
FRAME

METAL PANELS

STEEL JOIST

AIR BARRIER 

CONC. OVER 
METAL DECKING

8" CMU- PAINT
EXPOSED SURFACE (TYP.)

2" STEEL STUDS AT
16" O.C. COVERED 
WITH 5/8" GWB

RIGID INSULATION

CONC. FOUNDATION
AND FLOOR SLAB

CAPILLARY WATER
BARRIER

PERIMETER
INSULATION

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

WALL SECTION 55

ACOUSTIC CEILING TILE

GIRT

RIGID STEEL
FRAME COLUMN

LINER PANEL

LINER PANEL

RIGID INSULATION UNDER
BUILT-UP ROOFING RIGID INSULATION UNDER

BUILT-UP ROOFING 

NOTES:

1. WINDOW TO BE 2-HOUR FIRE RATED IF
PUMPHOUSE IS NOT PROVIDED WITH AN
AUTOMATIC FIRE SUPPRESSION SYSTEM.  IF
A FIRE SUPPRESSION SYSTEM IS PROVIDED, 
THE WINDOW RATING MAY BE REDUCED TO
A 1-HOUR RATING.

2. SEE NOTES ON A-101 FOR CONTROL ROOM
FIRE RATING REQUIREMENTS.
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SCALE:  1/2" = 1'-0"

WALL SECTION 66 SCALE:  1/2" = 1'-0"

WALL SECTION 77 SCALE:  1/2" = 1'-0"

WALL SECTION 88 SCALE:  1/2" = 1'-0"

WALL SECTION 99

STANDING SEAM 
METAL ROOF 

GUTTER

EXTERIOR METAL
WALL PANEL

CONC. FLOOR 

CONC. CURB

CAPILLARY WATER
BARRIER

LINER PANEL

STANDING SEAM 
METAL ROOF 

CONC. FLOOR 

CONC. CURB

GUTTER

EXTERIOR METAL
WALL PANEL

CAPILLARY WATER BARRIER

CONC. CURB

CONC. FLOOR

STEEL COLUMN

STANDING SEAM
METAL ROOF

METAL RIGID FRAME

CONC. COLUMN

METAL WALL PANEL

STANDING SEAM
METAL ROOF

METAL RIGID 
FRAME

METAL PANELS

STEEL JOIST

VAPOR RETARDER

CONC. OVER 
METAL DECKING

8" CMU- PAINT
EXPOSED SURFACE (TYP.)

2" STEEL STUDS AT
16" O.C. COVERED 
WITH 5/8" GWB

RIGID INSULATION

CAPILLARY WATER
BARRIER

PERIMETER
INSULATION

CONC. FOUNDATION
AND FLOOR SLAB

STEEL PURLINS

GIRT

STEEL PURLINS

STEEL COLUMN

LINER PANEL

RIGID INSULATION 
UNDER
BUILT-UP ROOFING 



B.O. LINTEL
7'- 4"

BOT OF LINTEL
ELEV= 107' 4"

SEE BLDG ELEV.
B.O. STEEL

SEE BLDG ELEV.
B.O. STEEL

INSUL. H.M. DOOR

WHERE INDICATED 
ON PLANS:
5/8" GWB ON MTL 
STUDS @ 16" O.C.

SHIM, BACKER ROD & 
SEALANT BOTH SIDES

8" CMU LINTEL. 
(SEE STRUCT.)

RIGID INSUL.
MIN. R=13

P.S. FRAME-
GROUT FULL

WEATHERSTRIPPING

INSUL. H.M. DOOR

SEALANT 
BOTH SIDES

8" CMU WALL 

MASONRY JAMB
ANCHOR

6"

WHERE INDICATED 
ON PLANS:
5/8" GWB ON MTL 
STUDS @ 16" O.C.

P.S. FRAME W/ 
JAMB ANCHORS-
GROUT FULL

RIGID INSUL.
MIN. R=13

RIGID INSULATION 
R=13

1" INSUL GLASS - TYP

SEALANT & BACKER 
ROD BOTH SIDES

CHAMFER, PER
PRECAST MFR - TYP.

SHIM

5/8" GWB ON 2" MTL STUDS 
@ 16" O.C. HOLD STUDS 1/2" 
FROM PRECAST, PROVIDE 
FURRING WHERE SHOWN 
ON PLANS

SHIM AS NECESSARY
AND GLUE GWB TO 
PRECAST

8" CMU LINTEL

RIGID INSULATION 
R=13

1" INSUL GLASS - TYP SEALANT & BACKER 
ROD BOTH SIDES

CHAMFER - PER
PRECAST MFR - TYP

SHIM

5/8" GWB ON 2" MTL 
STUDS @ 16" O.C. 
HOLD STUDS 
1/2" FROM 
PRECAST

SOLID SURFACE 
SILL, SHIM AS REQ'D - PROVIDE 
WHERE FURRING OCCURS AS 
SHOWN ON PLANS

GWB FURRING AND SOLID 
SURFACE SILL WHERE 
SHOWN ON PLANS

3 5/8" STL STUD WALL W/
5/8" GWB EA. SIDE 

SEALANT JOINT EA SIDE

STL WRAP-AROUND
DRYWALL DOOR FRAME

H.M. DOOR
AS SCHEDULED

DOUBLE STL STUDS
SEALANT JOINT EA SIDE

JAMB ANCHORS

3 5/8" STL STUD WALL W/ 
5/8" GWB EA. SIDE

H.M.DOOR
AS SCHEDULED

STL WRAP-AROUND
DRYWALL DOOR FRAME

HOLLOW METAL FRAME

DOOR AS SCHEDULED

CONT. BACKER ROD 
SEALANT, EA. SIDE OF
FRAME, TYP.

CONT. EXPANSIVE
SEALANT TAPE, TYP.

P.T. SHIMS
AS REQ'D., TYP.

3" INSULATED METAL WALL PANEL

THERMALLY BROKEN BASE 
EXTRUSION W/ WEEP 
HOLES

STEEL STUD BOX 
HEADER

PANEL CLIP & 
FASTENERS AT 
VERTICAL JOINTS

5/8" GWB ON 4" STL 
STUDS

CONT. BACKER ROD 
SEALANT, EA. SIDE OF

FRAME, TYP.

P.T. SHIMS
AS REQ'D., TYP.

3" INSULATED METAL WALL PANEL

THERMALLY BROKEN BASE 
EXTRUSION W/ WEEP 

HOLES

PANEL CLIP & 
FASTENERS AT 

VERTICAL JOINTS

MOTORIZED DAMPER
(SEE MECH. SHTS)

LOUVER W/ 
BIRDSCREEN

STL. GIRT

INSULATED 
METAL WALL 
PANEL BEYOND

SILL SWEEP

THRESHOLD 
SET IN FULL 
SEALANT

H.M. FRAME
BEYOND

CONCRETE
STOOP

INSULATED 
METAL WALL
PANEL BEYOND

SILL SWEEP

THRESHOLD 
SET IN FULL 
SEALANT

CONCRETE
STOOP

CONC. CURB

CONC. FLOOR

H.M. FRAME
BEYOND

INSULATED METAL
WALL PANEL

HEAD EXTRUSION 
WITH WEEP HOLES

SEALANT BOTH
SIDES

H.M. FRAME
FILLED WITH
GROUT

P.S. FRAME

STEEL CHANNEL GIRT

INSULATED METAL
WALL PANEL

JAMB EXTRUSION 

SEALANT BOTH
SIDES

H.M. FRAME
FILLED WITH
GROUT

STEEL CHANNEL GIRT

6"

INSULATED 
P.S. DOOR

US Army Corps 
of Engineers ® 
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SCALE:  3" = 1'-0"

HEAD SILLD

SCALE:  3" = 1'-0"

JAMB DETAILE

SCALE:  3" = 1'-0"

WINDOW HEAD @ INTERIOR WALLL

SCALE:  3" = 1'-0"

WINDOW SILL @ INTERIOR WALLM

SCALE:  3" = 1'-0"

DOOR HEADH

SCALE:  3" = 1'-0"

DOOR JAMBJ

SCALE:  3" = 1'-0"

HM DOOR HEAD @ EXTERIOR WALLN

SCALE:  3" = 1'-0"

JAMB @ EXTERIOR WALLP

SCALE:  3" = 1'-0"

SILL DETAILF

NOTE: STUD SIZE WILL BE DEPENDENT ON
TYPE AND AMOUNT OF INSULATION
PROVIDE MIN. W/ RIGID-2" MIN. W/ BATT 4" STUDS

SCALE:  3" = 1'-0"

SILL @ EXTERIOR DETAILC

SCALE:  3" = 1'-0"

HEAD DETAILA

SCALE:  3" = 1'-0"

JAMB DETAIL.B
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1' - 6"

FINISH FLOOR @
CONTROL ROOM
100' - 0"

2" 2"

4"

4'
 - 

0"
3'

 - 
4"

3' - 4"

FINISH FLOOR @
CONTROL ROOM
100' - 0"
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PUMPSHELTER DOOR SCHEDULE

DOOR NO.

DOOR

TYPE

DOOR FRAME
SILL

DETAIL
FIRE

RATING HARDWARE COMMENTS:
SIZE

MATERIAL TYPE MATERIAL
DETAILS

WIDTH HEIGHT THICKNESS HEAD JAMB
102S 2' - 10" 7' - 0" 1 3/4" N HM A P.S. D/A-501 E/A-501 F/A-501
102S 2' - 10" 7' - 0" 1 3/4" N HM A P.S. D/A-501 E/A-501 F/A-501
105S 3' - 0" 7' - 0" 1 3/4" N HM A P.S. D/A-501 E/A-501 F/A-501
103S 3' - 0" 7' - 0" 1 3/4" N HM A P.S. D/A-501 E/A-501 F/A-501
104S 3' - 0" 7' - 0" 1 3/4" F HM A P.S. H/A-501 J/A-501 -

ROOM FINISH SCHEDULE

WT
ROOM
NAME

FLOOR BASE WALLS CEILING
NOTES & REMARKS (SEE NOTES)NORTH EAST SOUTH WEST MAT. HEIGHT

101 PUMP ROOM CONC. - WALL PANL WALL PANL WALL PANL WALL PANL EXP. CEILIING HEIGHT VARIES
102 CONTROL ROOM VCT. RB GWB GWB GWB GWB ACT. 9' - 0"
103 TOILET VCT. RB GWB GWB GWB GWB GWB 8' - 0"
104 MECH. ROOM CONC. - CONC. CONC. CONC. CONC. EXP. CEILIING HEIGHT VARIES

DOOR NOTES:

1. DOOR HARDWARE FOR ALL EXTERIOR DOORS SHALL BE
EQUIPPED WITH PANIC TYPE HARDWARE.

2. DOOR FRAMES SHALL BE WELDED TYPE JOINTS  FOR ALL
STEEL FRAMES.

3. DOORS INDICATED WITH A "S"  SHALL BE RETAINED FOR
THE PUMPSHELTER SCHEDULE.

4. DOORS WITH A FIRE RATING  MUST HAVE CLOSERS
INSTALLED.

NOTE:
REFER TO BUILDING ELEVATIONS
TO LOCATE FULL HEIGHT EXTERIOR WALLS

PUMPHOUSE DOOR SCHEDULE

DOOR NO.

DOOR

TYPE

DOOR FRAME
SILL

DETAIL
FIRE

RATING HARDWARE COMMENTS:
SIZE

MATERIAL TYPE MATERIAL
DETAILS

WIDTH HEIGHT THICKNESS HEAD JAMB
101 3' - 0" 7' - 0" 1 3/4" N HM A P.S. A/A-501 B/A-501 C/A-501
101 3' - 0" 7' - 0" 1 3/4" N HM A P.S. A/A-501 B/A-501 C/A-501

102S 2' - 10" 7' - 0" 1 3/4" N HM A P.S. D/A-501 E/A-501 F/A-501
102S 2' - 10" 7' - 0" 1 3/4" N HM A P.S. D/A-501 E/A-501 F/A-501
103S 3' - 0" 7' - 0" 1 3/4" N HM A P.S. D/A-501 E/A-501 F/A-501
104S 3' - 0" 7' - 0" 1 3/4" F HM A P.S. H/A-501 J/A-501 -
105S 3' - 0" 7' - 0" 1 3/4" N HM A P.S. D/A-501 E/A-501 F/A-501
106 3' - 0" 7' - 0" 1 3/4" N HM A P.S. A/A-501 B/A-501 C/A-501-SIM.

N F TYPICAL TOILET ELEVATIONA

120 MIN. FIRE RATED 
GLASS & FRAME
ASSEMBLY

CENTER MIRROR 
WITH SINK BELOW

TOILET PAPER
DISPENSER

LIGHTING
SEE ELEC.

MIRROR WITH
PAPER TOWEL 
AND SOAP DISP.

NOTE:
REDUCE WINDOW TO 60 MIN. FIRE RATING 
IF BUILDING IS SPRINKLED.

SEE GENERAL NOTES ON A-101
SEE GENERAL NOTES ON A-101
SEE GENERAL NOTES ON A-101
SEE GENERAL NOTES ON A-101
SEE GENERAL NOTES ON A-101
SEE GENERAL NOTES ON A-101
SEE GENERAL NOTES ON A-101
SEE GENERAL NOTES ON A-101

SEE GENERAL NOTES ON A-102
SEE GENERAL NOTES ON A-102
SEE GENERAL NOTES ON A-102
SEE GENERAL NOTES ON A-102
SEE GENERAL NOTES ON A-102



IF

DESIGNER NOTES:FUEL SYSTEM LEGEND:

M

DP

DPT

LI

M

PIT

PG

PS

TS

S

FS

JP

OR

SUBJECT MATTER EXPERT (SME) IS DEFINED AS  SERVICE HEADQUARTERS SME:
AIR FORCE - THE AIR FORCE FUELS FACILITIES SUBJECT MATTER EXPERT (HQ AFCEC/COS), 
ARMY - HEADQUARTERS, U.S. ARMY CORPS OF ENGINEERS, POL-MCX FACILITIES PROPONENT 
(CECW-EC) THROUGH THE ARMY PETROLEUM CENTER (APC),
NAVY/MARINE CORPS - NAVFAC POL FACILITY SUBJECT MATTER EXPERT (NAVFAC EXWC, PW54).

1. FOR FUELS QUALITY AND OPERATIONS QUESTIONS, CONTACT THE SERVICE CONTROL POINT 
(SCP) FOR GUIDANCE. FOR DESIGN AND CRITERIA QUESTIONS, CONTACT THE SERVICE SME.

2. OPERATING TANK LEVEL ALARM ACTUATION POINTS SHALL BE COORDINATED WITH THE 
OPERATING TANKS SELECTED.

3. IF SUITABLE ON-BASE BULK STORAGE TANKS ARE LOCATED WITHIN ONE MILE OF THE 
FUELING APRON, THEY MAY BE USED AS OPERATING TANKS IF APPROVED BY SME.  
HOWEVER, IT IS NOT RECOMMENDED TO USE TANKAGE THAT RECEIVES DIRECTLY FROM 
OFF BASE SOURCES VIA PIPELINE.  USE OF THESE TANKS WILL REQUIRE APPROVAL OF THE 
SME.  IF EXISTING STORAGE TANKS  ARE USED, THEY SHALL BE MODIFIED TO CONFORM TO 
REQUIREMENTS FOR OPERATING TANKS.

4. FIRE DETECTION/SUPPRESSION SYSTEM SHALL BE PROVIDED IN THE PUMP HOUSE AS 
REQUIRED BY UFC 3-460-01.

5. SME SHALL DETERMINE REQUIREMENTS FOR PANTOGRAPH FLUSHING CONNECTION VS. 
HYDRANT HOSE TRUCK CHECK-OUT STATION.

6. RELIEF VALVES SHALL BE PROVIDED AT EACH LOCATION WHERE SEGMENTS OF PIPE CAN BE 
ISOLATED BY VALVING OR BLINDING.  CASCADING RELIEF VALVES SHALL BE PREVENTED AS 
MUCH AS POSSIBLE TO PREVENT ADDITIVE PRESSURES FROM GETTING TOO LARGE.

7. PROVIDE FLANGES WITH INSULATING GASKET KITS AT ALL LOCATIONS WHERE DISSIMILAR 
METALS, BETWEEN PIPELINES THAT MAY CONTACT ONE ANOTHER, OR WHERE ISOLATION OF 
CATHODIC PROTECTION SYSTEM IS REQUIRED.

8. HHLA SHALL BE LOCATED AT A LEVEL BELOW THE OPERATING TANK OVERFLOW. 

9. ALL THERMAL RELIEF VALVES, W/O SPECIFIED SET PRESSURE SHALL BE SET AT A 
PRESSURE 10% GREATER THAN THE PUMP DEAD HEAD PRESSURE, NOT TO EXCEED 265 
PSIG. LOCK EACH RELIEF LINE BLOCK VALVE OPEN WITH CAR SEALS.

10. SEE SHEET  REQUIREMENTS. A/E SHALL VERIFY 'IF' LOCATIONS.

11. PROVIDE HIGH POINT VENTS AND LOW POINT DRAINS AS REQUIRED TO ENSURE COMPLETE 
DRAINAGE AND COMPLETE AIR VENTING OF FUEL PIPING.

12. PIPE SIZE 12" OR LARGER PER SURGE ANALYSIS.

13. TAKE OFF TO TRUCK FILL STAND IS ON LOOP OR IN PUMP HOUSE PER SME.  WHERE TAKE 
OFF IS ON LOOP, INSTALL LOOP ISOLATION VALVES WITH CROSS OVER TO ALLOW 
CONTINUED OPERATION OF THE FILLSTAND WHILE ISOLATING THE HYDRANT LOOP.

14. EMERGENCY SHUT OFF IS EITHER BY CLOSING MANUAL VALVE OR BY PROVIDING A 
SOLENOID CONTROL ON THE FILTER SEPARATOR CONTROL VALVE, PER SME.

15. SIZE OF HYDRANT LOOP PIPING SHALL BE BASED ON SURGE ANALYSIS AS WELL AS THE 
NEED, LOCATION, AND SIZE OF HYDRAULIC SURGE ARRESTORS.

16. THE USE OF SURGE ARRESTORS SHALL BE BASED ON THE SURGE ANALYSIS OR AS 
DIRECTED BY THE SME.

17. ADAPT PUMP HOUSE LAYOUT BASED ON SITE SPECIFIC REQUIREMENTS.

18. SEE AST STANDARD AND UFC 3-460-01 FOR DESIGN REQUIREMENTS.

AAV AUTOMATIC AIR VENT

BPCV BACK PRESSURE CONTROL VALVE

CS CARBON STEEL

CV NON-SURGE CHECK VALVE WITH RATE OF FLOW CONTROLLER

D/FV DEFUEL/FLUSH VALVE

DPT DIFFERENTIAL PRESSURE TRANSMITTER

ESO EMERGENCY SHUT-OFF VALVE

FP FUELING PUMP

FSCV FILTER SEPARATOR CONTROL VALVE

FSI FILTER SEPARATOR ISSUE

FSR FILTER SEPARATOR RECEIVING

HLV HIGH LIQUID LEVEL SHUT-OFF VALVE

IF INSULATING FLANGE

MAV MANUAL AIR VENT

N.C. NORMALLY CLOSED

N.O. NORMALLY OPEN

O.V. OVER FILL VALVE

PCV PRESSURE CONTROL VALVE

PS PIPE SUPPORT

SFI SIGHT FLOW INDICATOR

SS STAINLESS STEEL

WC WATER COLUMN

PRP PRODUCT RETURN PUMP

DIFFERENTIAL PRESSURE GAUGE

DIFERENTIAL PRESSURE TRANSMITTER

LIQUID LEVEL INDICATOR

METER

PRESSURE INDICATIONG TRANSMITTER

PRESSURE GAUGE - SEE DETAIL ON SHEET M-502

PRESSURE SENSOR

TEMPERATURE SENSOR

BASKET STRAINER

FLOW SWITCH

CONTROL VALVE

SIGHT FLOW INDICATOR

ANGLE TYPE CONTROL VALVE

LINE SIZE REDUCER

BALL VALVE

JET FUEL LINE

WYE STRAINER

PLUG VALVE

CAP

CONNECTOR

FLEXIBLE BALL JOINT

FLEXIBLE HOSE

CHECK VALVE

NEEDLE VALVE

INSULATING FLANGE

LIMIT SWITCH

SAMPLE CONNECTION - SEE DETAIL ON SHEET M-503

CONTROL VALVE WITH SOLENOID OPERATED PILOT SYSTEM

HYDRANT CONTROL VAVLVE

NON-SURGE CHECK VALVE WITH RATE OF FLOW CONTROLLER

RELIEF VALVE - SEE DETAIL ON SHEET M-502

MOTORIZED VALVE

ORIFICE

OR

SAFETY NOTES:

1. BEFORE DOING ANY WORK ON THE EXISTING FUEL SYSTEM, FUEL LIQUIDS AND VAPORS 
SHALL BE REMOVED FROM THE SYSTEMS.

2. THE CONTRACTING OFFICER SHALL BE NOTIFIED [TWO] WEEKS BEFORE STARTING WORK ON 
THE SYSTEM.  THE [CONTRACTOR][GOVERNMENT] WILL BE RESPONSIBLE FOR REMOVING 
ALL FUEL FROM THE SYSTEM.  RESIDUAL FUEL WILL REMAIN IN LOW POINTS AND WILL BE 
THE RESPONSIBILITY OF THE CONTRACTOR TO DISPOSE OF IN AN APPROVED MANNER.

3. PIPING AND FUEL APPURTENANCES TO BE REMOVED SHALL BE FLUSHED WITH WATER AND 
THE WATER DISPOSED OF IN ACCORDANCE WITH SPEC 33 01 50.60 (CLEANING OF 
PETROLEUM STORAGE TANKS). CLEANING SHALL ALSO BE IN ACCORDANCE WITH LOCAL 
REGULATIONS. 

4. PIPE TO BE CUT SHALL BE CUT BY "COLD CUT" METHOD, IE; MULTI-WHEELED HAND CUTTER 
OR PNEUMATIC DRIVEN SPARKLESS ROTARY CUTTER.

5. THE AREA WHERE THE OPEN EXISTING PIPE IS LOCATED SHALL BE CONTINUOUSLY 
MONITORED FOR FUEL FUMES AND OXYGEN CONCENTRATION WITH A PROPERLY 
CALIBRATED COMBUSTIBLE GAS DETECTOR WHILE WORK IS BEING PERFORMED IN THE 
AREA. WHENEVER THE GAS DETECTOR DETECTS FUEL FUMES, WORK SHALL STOP UNTIL 
THE AREA IS VAPOR FREED BY THE CONTRACTOR. 

6. THE SECTION OF EXISTING PIPE BEING WELDED SHALL BE VAPOR FREED BEFORE WELDING. 
A "HOT" WORK PERMIT SHALL ALSO BE OBTAINED BEFORE WELDING TO EXISTING PIPES OR 
IN THE AREA OF THE PUMPHOUSE. 

7. WELDING TO EXISTING FUEL LINES:

A. THE CONTRACTING OFFICER SHALL BE NOTIFIED [TWO] WEEKS BEFORE STARTING 
WELDING ON EXISTING PIPE SO THAT THE BASE LIQUID FUELS MAINTENANCE SAFETY 
COORDINATOR AND THE CONTRACTOR CAN DETERMINE THE WELDING PROCEDURES TO 
BE FOLLOWED.

B. BEFORE WELDING TO AN EXISTING FUEL PIPE, THE PIPE SHALL BE COMPLETELY 
DRAINED AND PROPERLY ISOLATED BY BLINDING, DISCONNECTING, OR CLOSING A 
DOUBLE BLOCK AND BLEED PLUG VALVE AND THE PIPE SHALL BE VAPOR FREED BY 
INERTING, USING DRY ICE, NITROGEN GAS, OR OTHER METHODS APPROVED BY THE 
BASE LIQUID FUELS MAINTENANCE SAFETY COORDINATOR. CLAY PLUGS ARE NOT 
ALLOWED.

C. THE AREA WHERE THE PIPE IS BEING WELDING AND AT THE PIPE WELD SHALL BE 
CONTINUOUSLY MONITORED FOR FUEL FUMES AND OXYGEN LEVELS WITH PROPERLY 
CALIBRATED COMBUSTIBLE GAS DETECTORS.

D. WHENEVER THE AREA GAS DETECTOR DETECTS FUEL FUMES GREATER THAN 10% OF 
LEL OR OXYGEN LEVELS GREATER THAN 23.5%, OR THE GAS DETECTOR AT THE PIPE 
DETECTS FUEL FUMES GREATER THAN 0% OF LEL ON OXYGEN LEVELS GREATER THAN 
6%, WORK SHALL BE STOPPED UNTIL THE AREA IS VAPOR FREED BY THE CONTRACTOR 
AND OXYGEN LEVELS ARE LOWERED.

E. A HAZARDOUS FREE ZONE SHALL BE MAINTAINED DURING WORK ON THE EXISTING FUEL 
PIPE. THE FREE ZONE SHALL BE AN AREA 50 FEET AROUND THE WORK BEING DONE ON 
THE EXISTING PIPE. THE FREE ZONE SHALL BE FREE FROM SOURCES OF IGNITION AND 
SHALL BE CONTINUOUSLY MONITORED FOR FUEL FUMES WITH A PROPERLY CALIBRATED 
COMBUSTIBLE GAS DETECTOR AND SHALL REQUIRE ANY ELECTRIC MOTOR IN THE AREA 
TO BE A CLASS I, DIVISION I, GROUP D MOTOR AND SHALL HAVE A MAXIMUM 
TEMPERATURE RATING OF T2D (419 DEG F) AS DEFINED BY NFPA 70.

8. CARE SHALL BE TAKEN WHEN DIGGING IN THE AREA OF EXISTING OPERATIONAL FUEL LINES. 
PROBES SHALL BE USED TO LOCATE THE PIPE. EXCAVATION SHALL BE BY HAND DIGGING 
FROM WITHIN 18 INCHES VERTICALLY ABOVE AND 4 FEET HORIZONTALLY OF EXISTING FUEL 
LINES. BASE FUELS PERSONNEL SHALL BE NOTIFIED THROUGH THE CONTRACTING OFFICER 
[7] DAYS IN ADVANCE OF EXCAVATIONS, SO THAT THEY CAN BE ON SITE WHENEVER 
EXCAVATIONS ARE IN PROGRESS. 
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A1
M-303

D1
M-301A

E1
M-303

A1
M-302

E1
M-302

A6
M-301A

IF IF

PIPE PENETRATION 
DETAIL, SEE SHEET 
M-303 (TYP.)

8" SS TO 
OPERATING 
TANK NO. 1

8" SS TO 
OPERATING 
TANK NO. 2

16" SS FROM 
OPERATING TANKS

IF

BLIND FLANGE 
(TYP.)

2" FILTER SEPARATOR 
SLOW FILL LINE

2" SS FROM PRODUCT 
RECOVERY TANK, SEE 
DETAIL E1, SHEET M-504

MAV

2" SS TO PRODUCT 
RECOVERY TANK, SEE 
DETAIL E1, SHEET M-504
MUST SLOPE TO THE PRT.

NON-SURGE CHECK VALVE 
(CV) W/ RATE OF FLOW 
CONTROLLER (TYP. OF 5)

RECEIPT FLOW 
METER (SEE NOTE 
TO DESIGNER #5)

PS-3

PS-5

PS-4

2"

PS-1

8" RETURN LINE

8" CROSS CONNECTION 
FROM RETURN LINE

MAV

PS-13

8"

PROVIDE HOOK ON PIPE 
SUPPORT FOR VALVE 
HAND WHEEL CHAIN

ANCHOR 2" PIPE TO 
ROOF STRUCTURE

MM
IFIF IF

SEE NOTE TO 
DESIGNER #6 AND #7

IFIF

PS-1

PS-8 PS-8 PS-8 PS-8
PS-8

8" 8" 8" 8"

PS-6

PS-7

PS-6

FP-1 FP-2 FP-3 FP-4 FP-52"

6" 6" 6"
6"

6"
PS-9

MAV
(TYP.)

CV-1 CV-2 CV-3 CV-4 CV-5

MAV
PS-10

PS-10

12" PUMP 
DISCHARGE 
HEADER

PS-11PS-12 PS-12

FSCV-1 FSCV-2 FSCV-3 FSCV-4 FSCV-5FSCV-7FSCV-6

1" 1"1"1"1"1"1"

RUN IN 
TRENCH

6"6"6"6"6"6"6"

8"

8"

2"

FSR-1 FSR-2 FSI-1 FSI-2 FSI-3 FSI-4 FSI-5

PS-16

8"

PS-17

MULTI-BASKET 
STRAINER (SEE NOTE 
TO DESIGNER #4)

MAV

MAV

F/S DOOR 
SWING 40 GALLON SURGE TANK 

SEE NOTE 16 ON SHEET 
M-001

10" X 12" INCREASER

3" SLEEVE THROUGH 
RAMP FOR 2" DRAIN

10" ISSUE VENTURI

12" F/S DISCHARGE 
HEADER

PS-15

10" X 12" REDUCER

PIT 2
PIT 1

PS-14

DPT-1 & 2

8" BALL VALVE 
BELOW TEE

PS-18

PS-20

M PS-23

PS-24

2" TO PRESSURE 
CONTROL VALVE

MAV

8" FROM BULK 
STORAGE

8" FROM HHT CHECKOUT 
PAD (6" FROM 
PANTOGRAPH FLUSHING 
CONNECTION)

8"

PS-19
BPCV

2" DRAIN

6"
8"

DEFUEL/FLUSH VALVE, 
4" VENTURI BELOW

PS-21 PS-22

PS-1

16" SUCTION HEADER

8"

LABEL ON WALL IN 4" TALL 
LETTERS "FROM PRT"

JOCKEY PUMP

LABEL ON WALL IN 4" TALL 
LETTERS "TO PRT"

2"

DPT 3 & 4

IF IF IF

PS-9 PS-9 PS-9 PS-9

PS-12 PS-12 PS-12 PS-12 PS-12

PUMPHOUSE 
DRAIN PUMP

2"

2"

S S S S S

S

S

S

8" SS

SS
CS

IF IF

PIT 5
PIT 4

PIT 3

PIT 6

IF

12" TO HYDRANT LOOP AND PIG 
LAUNCH TRAP (SEE DETAIL C1 
ON SHEET MS513)

6" TO TRUCK FILL STAND, SEE 
NOTE 13 ON SHEET M-001

12" FROM HYDRANT LOOP AND 
PIG RECIEVING TRAP (SEE 
DETAIL F1 ON SHEET MS513)

MAV

MAV

MAV

IF

IF

IF

M MM

PS

PG

FS FS FS FS FS

FS

FS

PG PG PG PG
PG

PG

PG

PG PS

PG

PS

PG PG

PG

PG PG PG PG PG

M

PG

PG

PG
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NOTES TO DESIGNER:

1. LARGE FILLED DOTS ON PIPING INDICATE PIPE SUPPORT 
LOCATIONS, SEE SHEET S-101.

2. ALL PRESSURIZED HYDRANT FUELING SYSTEM PIPE 
MATERIALS SHALL BE PER UFC 3-460-01.

3. SYSTEMS OTHER THAN 2400 GPM SHALL HAVE PIPING 
RESIZED PER SURGE ANALYSIS.

4. MICRONIC FILTER MAY BE NECESSARY.  SEE UFC 3-460-1, 
IF TRANSFER LINE IS FROM OFF-BASE COMMERCIAL 
PIPELINE, OR AS DIRECTED BY THE FUELS QUALITY 
MANAGER.  PROVIDE A PAIR OF MICRONIC FILTER IF SO 
DIRECTED BY SME.

5. PROVIDE FLOW METER, ORIFICE, AND ISOLATION BALL 
VALVES AS DIRECTED BY THE SME.

6. PROVIDE CONTAINMENT PAD UNDER EXTERIOR VALVES 
WHEN REQUIRED BY LOCAL ENVIRONMENTAL 
REGULATIONS.

7. PROVIDE ELECTRIC MOTOR OPERATORS ON 12" VALVES IF 
DIRECTED BY SME.

8. CONSIDER USING VERTICAL INLINE CENTRIFUGAL PUMPS

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

PIPING PLANA1
4' 8'2'0



A1
M-303

E1
M-303

A1
M-302

E1
M-302

A6
M-301B

IF IF

PIPE PENETRATION 
DETAIL, SEE SHEET 
M-303 (TYP.)

8" SS TO 
OPERATING 
TANK NO. 1

8" SS TO 
OPERATING 
TANK NO. 2

16" SS FROM 
OPERATING TANKS

IF

BLIND FLANGE 
(TYP.)

2" FILTER SEPARATOR 
SLOW FILL LINE

2" SS FROM PRODUCT 
RECOVERY TANK, SEE 
DETAIL E1, SHEET M-504

MAV

2" SS TO PRODUCT 
RECOVERY TANK, SEE 
DETAIL E1, SHEET M-504 

NON-SURGE CHECK VALVE 
(CV) W/ RATE OF FLOW 
CONTROLLER (TYP. OF 5)

RECEIPT FLOW 
METER (SEE NOTE 
TO DESIGNER #5)

PS-3

PS-5

PS-4

2"

PS-1

8" RETURN LINE

8" CROSS CONNECTION 
FROM RETURN LINE

MAV

PS-13

8"

PROVIDE HOOK ON PIPE 
SUPPORT FOR VALVE 
HAND WHEEL CHAIN

ANCHOR 2" PIPE TO 
ROOF STRUCTURE

12" TO HYDRANT LOOP AND PIG 
LAUNCH TRAP (SEE DETAIL C1 
ON SHEET MS513)

6" TO TRUCK FILL STAND, SEE 
NOTE 13 ON SHEET M-001

12" FROM HYDRANT LOOP AND 
PIG RECIEVING TRAP (SEE 
DETAIL F1 ON SHEET MS513)

MM
IFIF IF

SEE NOTE TO 
DESIGNER #6 AND #7

IFIF

PS-1

PS-8 PS-8 PS-8 PS-8
PS-8

8" 8" 8" 8"

PS-6

PS-7

PS-6

FP-1 FP-2 FP-3 FP-4 FP-52"

6" 6" 6"
6"

6"
PS-9

MAV
(TYP.)

CV-1 CV-2 CV-3 CV-4 CV-5

MAV
PS-10

PS-10

12" PUMP 
DISCHARGE 
HEADER

PS-11PS-12 PS-12

FSCV-1 FSCV-2 FSCV-3 FSCV-4 FSCV-5FSCV-7FSCV-6

1" 1"1"1"1"1"1"

RUN IN 
TRENCH

6"6"6"6"6"6"6"

8"

8"

FSR-1 FSR-2 FSI-1 FSI-2 FSI-3 FSI-4 FSI-5

PS-16

8"

MAV

F/S DOOR 
SWING 40 GALLON SURGE TANK 

SEE NOTE 16 ON SHEET 
M-001

10" X 12" INCREASER

3" SLEEVE THROUGH 
RAMP FOR 2" DRAIN

10" ISSUE VENTURI

12" F/S DISCHARGE 
HEADER

PS-15

10" X 12" REDUCER

PIT 2
PIT 1

PS-14

DPT-1 & 2

PS-20

M PS-23

PS-24

2" TO PRESSURE 
CONTROL VALVE

MAV

8" FROM BULK 
STORAGE

8" FROM HHT CHECKOUT 
PAD (6" FROM 
PANTOGRAPH FLUSHING 
CONNECTION)

8"

PS-19
BPCV

2" DRAIN

6"
8"

DEFUEL/FLUSH VALVE, 
4" VENTURI BELOW

PS-21 PS-22

PS-1

16" SECTION HEADER

8"

LABEL ON WALL IN 4" TALL 
LETTERS "FROM PRT"

JOCKEY PUMP

LABEL ON WALL IN 4" TALL 
LETTERS "TO PRT"

2"

DPT 3 & 4

IF IF IF

PS-9 PS-9 PS-9 PS-9

PS-12 PS-12 PS-12 PS-12 PS-12

PUMPHOUSE 
DRAIN PUMP

2"

2"

8" BALL VALVE 
BELOW STRAINER

MAV

MICRONIC 
PRE-FILTER 
VESSEL

1" SLOW FILL

S S S S S

S

S

S

8" SS

SS
CSIF

PIT 5
PIT 4

PIT 3

IF

D1
M-301B

IF

IF

M MM

PS

PG

FS FS FS FS FS

FS

FS

PG PG PG PG
PG

PG

PG

PS

PG

PS

PG PG

PG

PG PG PG PG PG

PG

PG

PG
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NOTES TO DESIGNER:

1. LARGE FILLED DOTS ON PIPING INDICATE PIPE SUPPORT 
LOCATIONS, SEE SHEET S-101.

2. ALL PRESSURIZED HYDRANT FUELING SYSTEM PIPE 
MATERIALS SHALL BE PER UFC 3-460-01.

3. SYSTEMS OTHER THAN 2400 GPM SHALL HAVE PIPING 
RESIZED PER SURGE ANALYSIS.

4. MICRONIC FILTER MAY BE NECESSARY.  SEE UFC 3-460-1, 
IF TRANSFER LINE IS FROM OFF-BASE COMMERCIAL 
PIPELINE, OR AS DIRECTED BY THE FUELS QUALITY 
MANAGER.  PROVIDE A PAIR OF MICRONIC FILTER IF SO 
DIRECTED BY SME.

5. PROVIDE FLOW METER, ORIFICE, AND ISOLATION BALL 
VALVES AS DIRECTED BY THE SME.

6. PROVIDE CONTAINMENT PAD UNDER EXTERIOR VALVES 
WHEN REQUIRED BY LOCAL ENVIRONMENTAL 
REGULATIONS.

7. PROVIDE ELECTRIC MOTOR OPERATORS ON 12" VALVES IF 
DIRECTED BY SME.

8. CONSIDER USING VERTICAL INLINE CENTRIFUGAL PUMPS

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

PIPING PLAN WITH MICRONIC FILTERA1
4' 8'2'0



HIGH POINT 
VENT PIT

WATER DRAW-OFF 
SYSTEM, SEE DETAIL 
A1, SHEET M-502

IF

IF

50 
PSIG

1"
16"

4"
3/4"

LI

HLA

LLA

LLLA

200 
PSIG 
(TYP)

HLV-2

IF

1"

16"

8"

8"

IF IF
MAV

LOW POINT 
DRAIN PIT

I34 R10

1"

8"

8"
8"

4"2"N.C.

TANK 
OVERFLOW 
(TYP.)

16"

OPERATING 
TANK NO. 2

FLEXIBLE BALL 
JOINT (TYP.)IF

IF
N.C.

50 PSIG
1" 16"

4"
3/4"

LI

HHLA

HLA

LLA

LLLA

200 
PSIG
(TYP)

HLV-1

1"

OPERATING 
TANK NO. 1

IF

2"
8"

6"

6"

1"

1"

1"

FSR-1

N.C.

1"

1"

6"

FSCV-6

N.O.

600 GPM

N.O. N.O.

1"

FSR-2
600 GPM

N.O.

FSCV-7
6"

1"

FSCV-1

N.O.

FSI-1
600 GPM

FSCV-2

N.O.

6"

FSCV-3

N.O.

6"

FSCV-4

N.O.

1"
2"

N.O. 2" N.O. 2"

1"

6"

MAV

N.O.

CV-4

12"

6"
1"

MAV CV-5

N.O.

6"
1"

12"

1"

2"

2"

0-300
PSIG

0-300
PSIG

PG

FS

JOCKEY
PUMP

1"

2"
IFPG

2"

MAV
2"

IF

1"

-30" W.C. VAC. 
TO 60 PSIG 
(TYP. FOR 5) 16"

FP-4 
600 
GPM

FP-5 
600 
GPM

FP-3 
600 
GPM

MAV

2"

1" 1"

PG PG PG PG

1"
6"

CV-3

12"

2"

1"

N.O.

2"
1"

N.O. 12" N.O.

2"N.O.

6"

MAV

MAV CV-2CV-1
6"

1"

12"

2"

2"

N.O.

MAV

1"

N.O.

MAV

2"

6"

2"

FSI-2
600 GPM

FSI-3
600 GPM

FSI-4
600 GPM

FSI-5
600 GPM

FSCV-5

N.O.

SEE NOTE 14

1" VALVE 
(TYP.)

1/2"

MAV
MAV

DRAIN

MAV

MAV
DPT

1 GPM
DPT

2

DPDPDPDPDPDPDP

N.O. MAV

N.C.

8" 2"

1"

N.O.

PG

S

DP
PG

S

S
S

S

PG
S

S

PS

FLOAT SWITCH ASSEMBLY - STARTS AND STOPS 
FUEL TRANFER PUMP AND SOUNDS LEVEL ALARMS

OV-1 CLOSES AT 95% FILL LEVEL; OPENS 
AS LEVEL DROPS BELOW 95% FILL LINE

2" FILL 
LOCKABLE

1"
0-300
PSIG

0-100
PSIG

IF
PG PG FS

L1

2"

PG

S

FUEL TRANSFER PUMP 
(FTP-1) 50 GPM

FLOAT SWITCH WITH 
MANUAL TESTER

SLOPE DOWN 1 1/2 - 3%

0-100 PSIG

2"
PRESSURE RESERVOIR
SAMPLING & 
GAUGING HATCH

VENT

HOSE

LEAK DETECTION 
MONITOR

ELECTRIC PUMP

MANWAY

LADDER

PRODUCT RECOVERY TANK (4000 GAL.)

MAV

12"

MAV
1/2"

PIT
1 PSI

PIT
2

PRESS INDICATING 
TRANSMITTER 
(TYP. OF 2), SEE 
DETAIL A1, SHEET 
M-501.

2 VALVE STAINLESS STEEL 
MANIFOLD (TYP.)

2"
IF

IF
6"

0-300 PSIG

TFV-1

DRAIN

DRAIN

0-300 PSIG
3" HOSE

SWIVEL
4"

D-1
S

M

PG
PG

S

PG
PG

M

IF

IF
6"

TFV-2

DRAIN
DP DRAIN

4"

0-300 PSIG 0-300 PSIG
3" HOSE

SWIVEL

D-1

- SEE NOTE 13 SHEET M-001 -
TRUCK FILL STAND

1"
90
PSI

IF
6"

PG

PG

0-300 
PSIG

MAV
6"

4"

2-1/2" SINGLE POINT 
RECEPTACLE (D-2 
NOZZLE ADAPTOR)

0-300 PSIG 4"
6"

2 1/2" SINGLE POINT 
RECEPTACLE (D-1 
NOZZLE ADAPTOR)

PANTOGRAPH FLUSH

1"
IF IF

0-300 
PSIG

MAV 1"

6" OR 8"
(SEE NOTE 5)

IF

4" OR 6"

HCV 6x4 HYDRANT 
COUPLER

PG

1"
90
PSI MAV PG

0-300 
PSIG

2 1/2" SINGLE 
POINT 
RECEPTACLE 
(D-1 NOZZLE 
ADAPTOR)

HYDRANT HOSE TRUCK CHECK-OUT 
STAND/ PANTOGRAPH FLUSH 

STATIONHYDRANT LOOP

PG PG PG

N.O.

HCV HCV HCVHCV

N.O.

HYDRANT 
OUTLET 
PIT (TYP.)

0-300 PSIG

N.O. N.O.

N.O. N.O.

ISOLATION VALVE PIT 
AND CROSSOVER

8"

LOW POINT 
DRAIN PIT

LOW POINT 
DRAIN PIT

M M M M M M
N.C. N.O. N.C. N.O.

IF IF
N.C. N.O.

1"
N.C.

200 PSIG 
(TYP. OF 3)

SURGE 
TANK TYP.

8"

PIT
4

PIT
3

PIT
5

2" 1"

2"DRAIN
5 VALVE SS 
BLOCK VALVE 
(TYP.)

0-300 PSIG

12"
8"

PG

DPT
4

DPT
3 GPM

1/2"
MAV

4"

N.O.
4" RETURN 
VENTURI

DRAIN
0-300
PSIG

N.O. BPCV-1

5 VALVE STAINLESS STEEL 
BLOCK VALVE (TYP.)

PS

8" N.O.

D/FV-1

2"

MAV
0-300
PSIG

N.O. PCV-1 N.O.

MAV

N.O.

PUMPHOUSE

8"

IF

LOW POINT 
DRAIN PIT

N.O. ISOLATION VAVLE PIT

6"

2"

30" WG VAC
TO 60 PSIG

0-150
PSIG

PUMP 4"6"4"

DRAIN DRAIN DRAIN

4" FUEL HOSE (10')

2"

2" AB/CV

GLOBE VALVE

4" AB/CV

6"

8" TRANSFER LINE FROM 
BULK STORAGE

IF4"

DP

S

ULS

MLS

LLS

FS
PG PG

M

4" QUICK DISCONNECT TRUCK OFFLOAD

MICRONIC
FILTER OPTION

PG

S
DP

DP

2" 1" SLOW FILL

N.C.

1"

MICRONIC FILTER0-300
PSIG

8"

1"

2"

1" SLOW FILL FOR MICRONIC FILTER OPTION

8"

FP-1
600 
GPM

N.O.
1 1/2" 8"

FP-2
600
GPM

N.O.

PG

1"

0-300 
PSIG

0-300
PSIG

PS

FS

PG

FS

8"

MAV

N.C.

8"

1"
8"

N.O.
1"

2"

16" IF

16"LOW POINT 
DRAIN PIT

SS

8"

I35 R11

PG PG

PG

1"

0-300
PSIG

8"

IF IF
LOW POINT 
DRAIN PIT

S
PG IF

8" 6"
4"

8"

DP

10" ISSUE 
VENTURI, SEE 
DETAILS, 
SHEET M-501

S SS

FS

MAV
PG

N.O.
1"

1"
SLOW
FILL

6"

1 1/2"

FSFS

0-300
PSIG

PG
IF

M

1"1"

2"

8"

1" 1" 1" 1" 1"

1" 1" 1" 1" 1"

1" 1" 1" 1" 1"

2" 2" 2" 2" 2" 2"

HHLA

PRESSURE 
VACUUM 
VENT

OVERFILL PREVENTION VALVE

AIR ELIMINATOR

SDP S DP

1 1/2" 8"
N.O.

S

1 1/2" 8"

S

1 1/2"
N.O.

8"

S

1 1/2"

DP DP DP

N.O.

S
MAV PG

FS

PUMPHOUSE
DRAIN PUMP

2"

2"

IF

1"

N.C.

M

PIT
6

PG

1"

2-1/2" SPR

DRAIN

DRAIN

- SEE SHEETS M-504 - M-507 FOR DETAILS  -

PG

SDP

IF IF
IFIFIF IFIF

NC

NC
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SCALE: NTS

FLOW DIAGRAMA1

NOTES:

1. SEE SHEET M-001 FOR NOTES AND LEGEND.



HLV-2

R13

TANK NO. 2

IF

IF
HLV-1

R12

TANK NO.1

I1 IF

FLEXIBLE 
BALL JOINTS 
(TYP.)

LOW POINT 
DRAIN PIT

LOW POINT 
DRAIN PIT

LOW POINT 
DRAIN PIT

IF

IF
IF

I34

I35
R11

R10

R14

R15

I3

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

PG

FS

FS

FS

PS

PS

PS FS

PG

FS

FP-1

CV-1
I8

I4

FP-2

I5

CV-2

I9

FP-3

I10

I6

CV-3
FP-4

I11

CV-4
FP-5

I7
I12

CV-5

JOCKEY 
PUMP

I22

10" ISSUE VENTURI

FSCV-5

I17

FSCV-4

I21

I16

FSCV-3

I20

I15

FSCV-2

FSCV-1

I14

I19

I18

FSCV-7

I13

R3

FSR-2

R4

R7

FSR-1

R6

FSCV-6

I37
N.C.

FSI-1

FSI-2

1" SLOW FILL FOR 
MICRONIC FILTER 
OPTION

FSI-3

FSI-4

FSI-5
SURGE TANK

I27

I32

M

M

IF

I25

IF

IF

I24

M

IF

I26
PCV-1

N.O.

N.O.I28

I30D/FV-1

I31

4" RETURN 
VENTURI

BPCV-1
I29

IF
I33

R1
IF

LOW 
POINT

FROM BULK 
STORAGE / 
TRANSFER PIPE

IF
IFIF

IF

R16

MANUAL AIR 
VENT (TYP.)

R17HCV
I38

IF

I39

TRUCK 
FILLSTANDS

HIGH POINT 
VENT PIT

ISOLATION 
VALVE PIT

LOW POINT 
DRAIN PIT

HYDRANT CONTROL 
VALVE (TYP.)

SURGE 
TANK

IF

IF
IF

FTP-1

FLOW SWITCH ASSEMBLY

LIQUID LEVEL INDICATOR

FILL POINT AND CAP

PRESSURE RESERVOIR
VAULT

MANWAY
VENT

ELECTRIC PUMP

LEAK DETECTION MONITOR

PRODUCT RECOVERY TANK

SAMPLING AND GAUGING SWITCH

I2

IF
PG

PG

FS OV-1

IF

PG

FS

LOW POINT 
DRAIN PIT

SEE NOTE 13, 
SHEET M-001.

HYDRANT HOSE 
TRUCK CHECK-OUT 
STATION

SLOW FILL

MICRONIC 
FILTER

BASKET 
STRAINER

N.C.

R2

IF

FROM 
BULK 
STORAGE

DESIGNER:
MICRONIC FILTER OPTION

IF

R2

MULTI-
BASKET 
STRAINER

IF

M M

I40I42 IF

M

I41
IF

M

PG
FS

PUMPHOUSE 
DRAIN PUMP

IF

PG

I36

R5

R18
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SCALE: NTS

ISOMETRIC DIAGRAMA1



SEQUENCE OF OPERATION (SEE NOTE TO DESIGNER #1, THIS SHEET)

SYSTEM IN "AUTOMATIC MODE" - "IDLE CONDITION"
THE TYPE III SYSTEM IS INTENDED TO REMAIN CONTINUOUSLY 
PRESSURIZED WHILE IN THE IDLE CONDITON.  THIS ALLOWS THE 
SYSTEM TO RESPOND AUTOMATICALLY / IMMEDIATELY TO AIRCRAFT 
REFUELING AND DEFUELING MISSION REQUIREMENTS.

PERIODICALLY, WHILE IN THE IDLE CONDITION WITH NO AIRCRAFT 
REFUELING OR DEFUELING DEMANDS, THE SYSTEM WILL LOSE 
MINIMUM PRESSURE REQUIREMENTS.  WHEN THIS OCCURS, THE 
CONTROL SYSTEM WILL AUTOMATICALLY REPRESSURIZE IN THE 
FOLLOW SEQUENCE.

1. AS SYSTEM PRESSURE AT PRESSURE INDICATING TRANSMITTER 
PIT-1 OR PIT-2 DROPS BELOW SET POINT OF 65 PSIG, THE 
CONTROL SYSTEM WILL START A 15 SECOND DELAY TIMER.  IF 
AFTER 15 SECONDS THE PRESSURE IS BETWEEN 60-65 PSIG, THE 
JOCKEY PUMP (JP-1) SHALL BE ENERGIZED (THE JOCKEY PUMP 
SHALL NOT RUN WHILE ANY FUELING PUMP IS RUNNING.).

• THE PRESSURE CONTROL VALVE (PCV) SOLENOID "A" SHALL 
BE ENERGIZED TO DISABLE OR HOLD PCV CLOSED WHILE 
ANY PUMP IS RUNNING.

2. WITH NO FUELING DEMAND, SYSTEM PRESSURE AT PRESSURE 
INDICATING TRANSMITTER PIT-1 OR PIT-2 WILL RISE.  WHEN 
SYSTEM PRESSURE RISES ABOVE SET PRESSURE OF 70 PSIG, 
THE CONTROL SYSTEM WILL STOP THE JOCKEY PUMP (JP-1).

AT THIS POINT THE SYSTEM HAS RETURNED TO A PRESSURIZED IDLE 
CONDITION.

SYSTEM IN "AUTOMATIC" MODE REFUELING CONDITION

DO NOT ATTEMPT TO EXCEED THE SYSTEM CAPACITY OF 2,400 GPM.

TO INITIATE AN AIRCRAFT FUELING OPERATION, AN OPERATOR 
CONNECTS FUELING EQUIPMENT SUCH AS A HYDRANT HOSE TRUCK 
(HHT), A HYDRANT CART OR A PANTOGRAPH TO AN AIRCRAFT AND 
TO A SELECTED HYDRANT CONTROL VALVE.  HYDRANT CONTROL 
VALVES MAY HAVE EITHER AIR OPERATED OR HYDRAULIC (LINE 
PRESSURE) "DEADMAN" SYSTEMS AND MUST MATCH THE TYPE 
REFUELER BEING USED.  WHEN THE OPERATOR OPENS THE 
HYDRANT CONTROL VALVE BY USE OF THE "DEADMAN", THE 
FOLLOWING SEQUENCE OCCURS:

1. AS SYSTEM PRESSURE AT PRESSURE INDICATING TRANSMITTER 
PIT-1 OR PIT-2 DROPS BELOW SET POINT OF 60 PSIG, THE 
CONTROL SYSTEM WILL BE INITIATED FOR THE FOLLOWING 
FUNCTIONS:

• THE BACK PRESSURE CONTROL VALVE (BPCV) SOLENOID 
WILL BE ENERGIZED TO ENABLE BPCV TO MODULATE OPEN 
AT ITS SET POINT.

• THE DEFUEL / FLUSH VALVE IS EQUIPPED WITH TWO 
SOLENOIDS.  SOLENOID "A" WILL BE DE-ENERGIZED TO 
DISABLE OR HOLD THE DEFUEL / FLUSH VALVE CLOSED AND 
SOLENOID "B" WILL BE DE-ENERGIZED ANY TIME SYSTEM IS 
AN "AUTOMATIC" MODE.

NOTE:  SOLENOID "B" IS ENERGIZED WHEN SYSTEM IS IN THE 
"DEFUEL / FLUSH" MODE".

SYSTEM IN "AUTOMATIC" MODE REFUELING CONDITION (CONT.)

2. THE LEAD FUELING PUMP WILL ESTABLISH A FLOW OF 600+ GPM THROUGH THE 
SYSTEM ISSUE VENTURI AND THE PRESSURE UPSTREAM OF THE BPCV WILL 
INCREASE UNTIL THE BPCV SET POINT OF [X] PSIG (AS DETERMINED BY THE 
HYDRAULICS OF THE SYSTEM) IS REACHED.  AT THIS PRESSURE, THE BPCV WILL 
START TO OPEN AND THE VALVE WILL MODULATE AS REQUIRED TO PASS 
SUFFICIENT FLOW THROUGH THE RETURN VENTURI TO MAINTAIN PRESSURE 
UPSTREAM OF THE VALVE.

3. WITH DPT-1 OR DPT-2 SENSING DIFFERENTIAL PRESSURE CORRESPONDING TO A 
FLOW RATE OF 600+ GPM AND DPT-3 OR DPT-4 SENSING DIFFERENTIAL PRESSURE 
CORRESPONDING TO A FLOW RATE THRU THE RETURN VENTURI OF GREATER 
THAN +40 GPM AND LESS THAN +560 GPM, THE LEAD FUELING PUMP WILL 
CONTINUE TO RUN AND THE BPCV WILL CONTINUE MODULATING TO PASS FLOW AS 
NECESSARY TO MAINTAIN UPSTREAM PRESSURE REQUIREMENT AND NO 
ADDITIONAL CONTROL FUNCTIONS WILL BE INITIATED UNTIL SYSTEM OPERATING 
CONDITIONS CHANGE.

A. IF DPT-3 OR DPT-4 SENSES A DIFFERENTIAL PRESSURE CORRESPONDING TO A 
FLOW RATE THRU THE RETURN VENTURI OF GREATER THAN 560+ GPM FOR 300 
SECONDS (ADJUSTABLE), THE CONTROL SYSTEM WILL INITIATE CONTROL 
SIGNALS FOR THE FOLLOWING FUNCTIONS:

• THE BPCV SOLENOID WILL BE DE-ENERGIZED TO CLOSE THE BPCV.

• SIGNAL TO STOP LEAD PUMP. THIS SHALL OCCURE WHEN PRESSURE 
INDICATING TRANSMITTER PIT-1 OR PIT-2 RISES ABOVE SET POINT OF 140 
PSIG FOR A PERIOD OF 2 SECONDS.

• THE PCV SOLENOID WILL BE DE-ENERGIZED (SIMULTANEOUSLY WITH 
SIGNAL TO DE-ENERGIZE THE BPCV SOLENOID AND THE ENERGIZING OF 
THE TIMER FOR DEFUEL/FLUSH VALVE SOLENOID "A") TO BLEED SYSTEM TO 
75 PSIG.

• THE DEFUEL/FLUSH VALVE SOLENOID "A" ADJUSTABLE TIMER WILL BE 
ENERGIZED (SIMULTANEOUSLY WITH SIGNAL TO DE-ENERGIZE THE BPCV 
SOLENOID) TO BLEED SYSTEM PRESSURE. 

SYSTEM IN "AUTOMATIC" MODE DEFUELING CONDITION

TO INITIATE AN AIRCRAFT DEFUELING OPERATION, AN OPERATOR CONNECTS A 
HYDRANT HOSE TRUCK (HHT) TO AIRCRAFT AND TO AN AIR OPERATED "DEADMAN" 
HYDRANT CONTROL VALVE, THE HHT HAS AN ON-BOARD DEFUEL PUMP.  
TYPICALLY, THIS PUMP IS CAPABLE OF DELIVERING 300 GPM AT 165 PSIG.  AS THE 
OPERATOR STARTS THE ON-BOARD HHT DEFUEL PUMP THE FOLLOWING 
SEQUENCE OCCURS:

1. IF PUMPS ARE RUNNING (DEFUEL/FLUSH VALVE CLOSED) THE FUEL BEING 
REMOVED FROM THE AIRCRAFT WILL EITHER GO TO THE OTHER AIRCRAFT(S) 
CONNECTED TO THE SYSTEM OR WILL MODULATE BPCV OPEN TO RETURN 
FUEL TO OPERATING TANKS.
-OR-

2. IF PUMPS ARE NOT RUNNING (DEFUEL/FLUSH VALVE ENABLED) THE FUEL 
BEING REMOVED FROM THE AIRCRAFT WILL MODULATE BOTH PCV (AT 75 PSIG) 
AND DEFUEL/FLUSH VALVE (AT 80 PSIG) OPEN TO ALLOW FUEL TO PASS TO 
OPERATING TANKS.

SYSTEM IN "FLUSH" MODE 

IF SYSTEM HAS NOT BEEN USED FOR SEVERAL DAYS OR IF FUEL SAMPLES 
INDICATE THE PRESENCE OF WATER OR EXCESSIVE SEDIMENT, 
PROCEDURE SHALL BE INITIATED IN THE FOLLOWING SEQUENCE:

1. PLACE THE MODE SELECTOR SWITCH IN THE "FLUSH" MODE.  THIS WILL 
DE-ENERGIZE THE BPCV SOLENOID LOCKING THE BPCV CLOSED AND 
ENERGIZE DEFUEL/FLUSH VALVE SOLENOID "B" ALLOWING 
DEFUEL/FLUSH VALVE TO OPEN.

2. POSITION MANUALLY OPERATED VALVES IN THE SYSTEM TO REQUIRED 
POSITIONS TO DIRECT FUEL THROUGH THE DESIRED FLOW PATH (I.E., 
TRANSFERRING FUEL FROM ONE OPERATING TANK AND ROUTING THIS 
FUEL THROUGH THE RECEIVING FILTER SEPARATORS, ETC.).

3. SELECT PUMP TO BE USED FOR FLUSHING, PLACE THE FUELING PUMPS 
HAND-OFF-AUTO SELECTOR SWITCH IN THE "HAND" POSITION.  THIS 
WILL START PUMP. NOTE:  ADDITIONAL PUMP(S) MAY BE STARTED 
MANUALLY TO OBTAIN THE DESIRED FLUSHING FLOW RATE. ADDITIONAL 
PUMPS MUST ONLY BE TURNED ON AFTER RETURN FLOW IS STABLE, 
TYPICALLY AFTER 30 SECONDS.

4. STOP FUEL PUMPS BY PLACING THE MODE SELECTOR SWITCH IN THE 
"OFF" POSITION ONE AT A TIME WITH NO LESS THAN 30 SECONDS 
BETWEEN EACH SHUTDOWN. TURN THE PCP TO "OFF" POSITION.

5. FOLLOWING THE FLUSHING PROCEDURE, POSITION MANUALLY 
OPERATED VALVES TO THEIR NORMALLY OPENED OR CLOSED 
POSITIONS.

6. PLACE THE FUELING PUMPS HAND-OFF-AUTO SELECTOR SWITCH IN THE 
"AUTO" POSITION.

7. PLACE THE MODE SELECTOR SWITCH IN THE "AUTOMATIC" MODE FROM 
THE "FLUSH" MODE.

8. OBSERVE SYSTEM OPERATION TO ENSURE SYSTEM RETURNS TO 
PRESSURED IDLE CONDITION.

AN ADDITIONAL FEATURE OF THIS "FLUSH" MODE INCLUDES CAPABILITY 
FOR "DEFUEL" OPERATIONS.  WHILE IN THIS MODE, SYSTEM PRESSURE IS 
REDUCED TO A STATIC PRESSURE EQUAL TO THE LEVEL TO FUEL IN THE 
OPERATING TANKS(S).  THEREFORE, IT IS POSSIBLE TO ACCOMPLISH "RAPID 
DEFUELS" FOR KC-135'S UTILIZING SUITABLE REFUELING EQUIPMENT 
("RAPID DEFUEL" IS WITH AIRCRAFT ENGINES RUNNING).

(FOR CONTINUATION SEE M-205)

4. WITH DPT-1 OR DPT-2 SENSING DIFFERENTIAL PRESSURE CORRESPONDING TO A 
FLOW RATE OF 600+ GPM THROUGH THE ISSUED VENTURI AND DPT-3 OR DPT-4 
SENSING DIFFERENTIAL PRESSURE CORRESPONDING TO A FLOW RATE OF LESS 
THAN 40+ GPM THROUGH THE RETURN VENTURI FOR A PERIOD OF 10 SECONDS, 
(TIME INTERVAL FOR ALL SUBSEQUENT PUMPS) A SUBSEQUENT PUMP (SECOND) 
WILL BE STARTED. 

5. WITH DPT-1 OR DPT-2 SENSING DIFFERENTIAL PRESSURE CORRESPONDING TO A 
FLOW RATE OF 1200+ GPM THROUGH THE ISSUED VENTURI AND DPT-3 OR DPT-4 
SENSING DIFFERENTIAL PRESSURE CORRESPONDING TO A FLOW RATE GREATER 
THAN 40+ GPM BUT LESS THAN 700+ GPM, THE LEAD FUELING PUMP AND SECOND 
FUELING PUMP WILL CONTINUE TO RUN AND THE BPVC WILL CONTINUE 
MODULATING TO PASS FLOW AS NECESSARY TO MAINTAIN UPSTREAM PRESSURE 
REQUIREMENT AND NO ADDITIONAL CONTROL FUNCTIONS WILL BE INITIATED UNTIL 
SYSTEM OPERATING CONDITIONS CHANGE. 

A. IF DPT-3 OR DPT-4 SENSES A DIFFERENTIAL PRESSURE CORRESPONDING TO A 
FLOW RATE THRU THE RETURN VENTURI OF GREATER THAN 700+ GPM FOR 15 
SECONDS (TIME INTERVAL FOR ALL SUBSEQUENT PUMPS).  THE CONTROL 
SYSTEM WILL INITIATE CONTROL SIGNALS TO SHUT DOWN THE SUBSEQUENT 
(SECOND) FUELING PUMP, LEAVING THE SYSTEM TO OPERATE AS DESCRIBED 
IN PARAGRAPH 3.

NOTE:

THE REMAINING SUBSEQUENT FUELING PUMPS WILL BE STARTED USING 
DPT-1 OR DPT-2 AND STOPPED AS DESCRIBED HEREIN BEFORE IN 
PARAGRAPH 4, 5, AND 5A.  THE LEAD FUELING PUMP SHUT DOWN AND 
RETURN TO IDLE CONDITION WILL BE AS DESCRIBED IN PARAGRAPH 3A.

IN THE EVENT A FUELING PUMP IS AUTOMATICALLY CALLED ON AND FAILS 
TO START OR FAILS AFTER SUCCESSFULLY STARTING (AS INDICATED BY 
OPEN CONTACTS ON THE ASSOCIATED PUMP DISCHARGE FLOW SWITCH 
FOR A 15 SECOND INTERVAL), THE AFFECTED FUELING PUMP WILL BE 
CALLED OFF AND THE NEXT IDLE FUELING PUMP IN THE PRE-DETERMINED 
SEQUENCE OF 4 PUMPS THAT WILL BE CALLED ON AUTOMATICALLY.

NOTES TO DESIGNER:

1. REFER TO UFGS 33 09 53 FOR ADDITIONAL 
SEQUENCE OF OPERATIONS GUIDANCE.
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(CONTINUED FROM M-204)

(SEE NOTE TO DESIGNER #1, THIS SHEET)TO INITIATE A SYSTEM TIGHTNESS TEST: 

1. PLACE THE MODE SELECTOR SWITCH IN THE "TIGHTNESS TEST" MODE.  
THIS WILL ENERGIZE THE PRESSURE TEST PANEL.  ELECTRIC MOTOR 
OPERATORS CLOSE VALVES I25 AND I26 AND OPEN I27.  ENERGIZE D/FV 
SOLENOIDS 'A' & 'B' TO HOLD VALVE CLOSED.  MANUALLY CLOSE I24.

2. FOLLOWING THE TEST PROCEDURES, SWITCH THE MODE SELECTOR 
SWITCH TO "AUTO" POSITION.  THE ELECTRIC MOTOR OPERATORS 
CLOSE VALVE I27, OPEN VALVES I25 AND I26, AND THE SYSTEM WILL RUN 
THROUGH A NORMAL SHUTDOWN PROCEDURE MANUALLY OPEN I24.

EMERGENCY OPERATION - PLC'S DOWN

1. PLACE ALL FUELING PUMP SELECTOR SWITCHES IN THE "OFF" POSITION.

2. ENSURE SELECTED OPERATING TANK(S) INLET AND OUTLET VALVES ARE 
OPEN.

3. CLOSE INLET SIDE BALL VALVE TO PCV.

4. MANUALLY BY-PASS SOLENOID ON BPCV ALLOWING VALVE TO 
MODULATE AT SET POINT.

5. MANUALLY START FUELING PUMP(S) AS REQUIRED BY PLACING 
SELECTOR SWITCHES IN THE "HAND" POSITION.  OPERATOR TO READ 
MECHANICAL INDICATORS ON DIFFERENTIAL PRESSURE TRANSMITTERS 
(DPT) LOCATED AT THE RETURN VENTURI.  IF DPT'S SHOW LESS THAN 
[40] [60] GPM RETURNING TO OPERATING TANKS(S), MANUALLY START AN 
ADDITIONAL FUELING PUMP.  IF DPT'S SHOW MORE THAN [700] [990] GPM, 
MANUALLY STOP A FUELING PUMP, MANUALLY STOP LAST FUELING PUMP 
AFTER EMERGENCY OPERATION IS COMPLETE.

NOTE:

OPERATOR IS REQUIRED TO CONTINUOUSLY VERIFY OPERATING TANK(S) 
FUEL LEVEL TO ENSURE ADEQUATE FUEL SUPPLY IS AVAILABLE.  FUEL LEVEL 
VERIFICATION SHALL BE BY MEANS OF THE OPERATING TANK(S) GROUND 
LEVEL READING GAUGE.  UPON COMPLETION OF EMERGENCY OPERATION, 
OPERATOR SHALL OPEN INLET SIDE BALL VALVE TO PCV.  CLOSE SOLENOID 
BY-PASS VALVE ON BPCV AND RETURN FUELING PUMP SELECTOR SWITCHES 
TO ORIGINAL POSITIONS.

STORAGE TANK SELECTION "AUTOMATIC MODE" OR "PRESSURE TEST MODE"

TO INITIATE FUELING OPERATION IN THE "AUTOMATIC MODE OR THE 
TIGHTNESS TEST MODE", THE 4-VALVE MANIFOLD AND THE TANK OUTLET 
(WITHDRAWAL) VALVES MUST BE IN THE PROPER POSITION, AS SHOWN IN 
THE VALVE POSITION MATRIX, TO ENABLE FUELING OPERATIONS.

NOTE TO DESIGNER:

THE SYSTEM IN TIGHTNESS TEST MODE ASSUMES I25, I26, AND I27 HAVE 
ELECTRICAL MOTOR OPERATORS.  IF DIRECTED BY SME TO USE MANUAL 
VALVES, RE-WRITE TEST MODE ACCORDINGLY.

MANUAL VALVE OPERATION:

1. FILLING OF THE OPERATION TANK T1 (T2)
OPEN VALVES:  R1, R2, R3, R4, R5, R6, R10, (R11), R12, (R13)
CLOSE VALVE:  I34, (I35), I36, I37, R7, R11 (R10)
NOTE: FOR SLOW FILLING, CLOSE R15 AND OPEN R14. WHEN THE TANK IS 
EITHER THREE FEET ABOVE THE FILL NOZZLE OR THE FLOATING PAN HAS 
LIFTED, THEN CLOSE R14 AND R15 AND RESUME NORMAL FILLING.

2. FUELING OF AIRCRAFT FROM OPERATING TANK T1 (T2)
OPEN VALVES: I1, (I2) I3, I4, I5, I6, I7, I8, I9, I10, I11, I12, I13, I14, I15, I16, I17, I19, 
I20, I21, I22, I25, I26, I28, I29, I30, I31, I34, (I35), R12 (R13)
CLOSE VALVES:  I2, (I1), I27, I35,(I34), I36, I37, R10, (R11)

3. FILLING TANKS AT HYDRANT HOSE TRUCK CHECK OUT STATION OR 
PANTOGRAPH FLUSHING PIT FROM OPERATING TANK T1, (T2)
OPEN VALVES:  I1, (I2), I3, I4, I5, I6, I7, I8, I10, I11, I12, I13, I14, I15, I16, I17, I19, 
I20, I21, I22, I25, I26, I28, I29, I30, I31, I34, (I35), R6 (R7), R17
CLOSE VALVES:  I2 (I1), I27, I35 (I34), I36, I37, R10 (R11)

4. EMPTYING OF TANK TRUCKS VIA HHT CHECK OUT STATION OR 
PANTOGRAPH FLUSHING PIT INTO OPERATION TANK TI (T2)
OPEN VALVES:  I33, I37, R3, R4, MR5, R6, R7, R10, (R11), R12 (R13), R16
CLOSE VALVES:  I34, (I35), R2, R7, R11 (R10)

5. EMPTYING OF REMAINING FUEL FROM OPERATING TANK TI (T2) TO 
OPERATING TANK T2 (T1)
OPEN VALVES:  I1, (I2), I3, I4, I5, I6, I7, I8, I9, I10, I11, I12, I13, I14, I15, I16, I17, 
I18, I19, I20, I21, I22, I36, I35, (I34), R13, (R12)
CLOSE VALVES:  I2 (I1), I29, I31, I34, (I35), R11, (R10)

6. EMPTYING OF PRODUCT RECOVERY TANK INTO OPERATING TANK T1, (T2)
OPEN VALVES:  R3, R4, R5, R6, R7, R10, (R11), R12, (R13)
CLOSE VALVES:  I34, (I35), I37, R11 (R10)

7. DEFUELING OF AIRCRAFT OR MULTIPLE REFUELING PUMP INTO 
OPERATING TANK T1 (T2)
OPEN VALVES:  I26, I28, I29, I30, I31, I34, (I35), R12 (R13)
CLOSE VALVES:  I27, I36, I37, I35 (I34), R10 (R11)

8. CROSS PUMPING FROM OPERATING TANK T1 (T2) INTO OPERATING TANK 
T2 (T1) VIA FILTER SEPARATORS
OPEN VALVES:  I1 (I2), I3, I4, I5, I6, I7, I8, I10, I11, I12, I13, I14, I15, I16, I17, I18, 
I19, I20, I21, I22, I27, I30, I31, I37, R3, R4, R5, R6, R7, R10 (R11), R13 (R12)
CLOSE VALVES:I2 (I1), I25, I26, I28, I34 (I35), R11 (R10)

9. FLUSHING OF LOOP FROM OPERATING TANK T1 (T2) THRU RECEIVING 
FILTER SEPARATORS AND RETURNING TO OPERATING TANK T1 (T2)
OPEN VALVES:  I1 (I2), I3, I4, I5, I6, I7, I8, I9, I10, I11, I12, I13, I14, I15, l16, I17, 
I18, I19, I20, I21, I22, I25, I26, I28, I30, I31, I37, R3, R4, R5, R6, R7, R10 (R11), R12 
(R13)
CLOSE VALVES:  I2 (I1), I27, I34, (I35), R11 (R10)

10. PANTOGRAPH FLUSHING FROM OPERATING TANK T1 (T2), THRU 
PANTOGRAPH FLUSHING CONNECTION AND RETURNING TO OPERATING 
TANK T1 (T2)
OPEN VALVES:  I1 (I2), I3, I4, I5, I6, I7, I8, I9, I10, I11, I12, I13, I14, I15, I16, I17, 
I18, I19, I20, I21, I22, I27, I28, I32, I33, I34, (I35), R12 (R13), R16
CLOSE VALVES:  I2 (I1), I25, I26, I35, (I34), I36, I37, R13 (R12)

REMARKS:

DURING THE ABOVE DESCRIBED OPERATIONS, ALL MANUAL DRAIN AND VENT 
VALVES SHALL BE CLOSED.  AUTOMATIC AIR VENTS, AUTOMATIC FILTER 
SEPARATOR DRAINS AND RELIEF VALVES SHALL REMAIN OPERATIONAL.

EMERGENCY STOP AND RESET:

1. DEPRESSION OF ANY EMERGENCY STOP PUSHBUTTON OR 
ACTUATION OF THE FIRE ALARM SYSTEM SHALL STOP FUELING 
PUMPS [AND DE-ENERGIZE THE NON-SURGE VALVE'S SOLENOID 
CAUSING THE VALVES TO CLOSE] IF THIS FEATURE IS DIRECTED 
TO BE USED.  THIS ACTION IS EXECUTED WITHOUT REGARD FOR 
WHETHER PUMPS WERE AUTOMATICALLY CALLED ON OR 
MANUALLY STARTED.

2. IN ORDER TO RESET SYSTEM AFTER AN ALARM, DEPRESS 
"RESTART" PUSHBUTTON LOCATED AT PUMP CONTROL PANEL.

BACK PRESSURE CONTROL VALVE (BPCV)
OPERATION - TWO SOLENOID

CONDITION

"AUTOMATIC" MODE
PUMP START-UP

"AUTOMATIC" MODE PRIOR TO 
LEAD PUMP SHUT-OFF

"FLUSH" MODE

TIGHTNESS TEST MODE

VALVE
ACTION

ENABLE

CLOSE

ENABLE

SOLENOID 'A'

ENERGIZED

DE-ENERGIZED

ENERGIZED

DE-ENERGIZED

SOLENOID 'B'

DE-ENERGIZED

DE-ENERGIZED

DE-ENERGIZED

ENERGIZED

PRESSURE CONTROL VALVE (PCV)
OPERATION - TWO SOLENOID

CONDITION

"AUTOMATIC" MODE
LEAD PUMP OFF

"AUTOMATIC" MODE 
PUMP(S) ON

"FLUSH"  MODE
PUMP(S) ON

"FLUSH" MODE
PUMP(S) OFF

TIGHTNESS TEST MODE

VALVE
ACTION

ENABLE

CLOSE

CLOSE

ENABLE

CLOSE

SOLENOID 'A'

DE-ENERGIZED

ENERGIZED

ENERGIZED

DE-ENERGIZED

ENERGIZED

SOLENOID 'B'

DE-ENERGIZED

DE-ENERGIZED

DE-ENERGIZED

ENERGIZED

DE-ENERGIZED

DEFUEL / FLUSH VALVE (FV)
OPERATION - TWO SOLENOID

CONDITION
VALVE 
ACTION SOLENOID 'A' SOLENOID 'B'

"FLUSH" MODE

"AUTOMATIC" MODE
PUMP(S) ON

"AUTOMATIC" MODE
LEAD PUMP OFF

TIGHTNESS TEST MODE

OPEN

CLOSE

ENABLE

CLOSE

DE-ENERGIZED

DE-ENERGIZED

DE-ENERGIZED

DE-ENERGIZED

DE-ENERGIZED

DE-ENERGIZED

ENERGIZED

ENERGIZED

OPERATION

RECIRCULATION TO TANK
NO. 1 & BUILT RECEIPT TO 

TANK NO. 2

RECIRCULATION TO TANK 
NO. 2 & BUILT RECEIPT TO

TANK NO. 1

RECIRCULATION 
THROUGH RECEIPT

FILTER SEPARATORS TO
TANK NO. 1

RECIRCULATION
THROUGH RECEIPT

FILTER SEPARATORS TO
TANK NO. 2

TANK #1

I1 I34 R10

OPEN OPEN OPEN

OPEN

OPENOPEN

OPEN OPEN

CLOSED CLOSED

CLOSED CLOSED CLOSED

CLOSED

CLOSEDCLOSEDCLOSEDCLOSED

CLOSED CLOSED CLOSED CLOSED

VALVE POSITION
TANK #2

I2 I35 R11

OPEN OPEN

CONDITION

TRUCK FILLSTAND
CONTROL VALVE

TANK HIGH LEVEL SHUT
OFF VALVE

VALVE
ACTION

OPEN

CLOSED

OPEN

CLOSED

SOLENOID

DE-ENERGIZED

ENERGIZED (TRUCK HIGH LEVEL SENSOR)

DE-ENERGIZED

ENERGIZED

ENABLE

RECIRCULATION 
TO TANK NO. 1 & TANK 

NO. 2 IS ISOLATED
RECIRCULATION
TO TANK NO. 2 & 

TANK NO. 1 ISOLATED 

OPEN

OPEN OPEN

CLOSEDCLOSEDCLOSED

CLOSED CLOSED CLOSED

OPEN CLOSED

CLOSED

SYSTEM IN TIGHTNESS TEST MODE
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4'
 - 

4"

3'
 - 

0"

6'
 - 

0"

8'
 - 

6"

40" MIN. 60" MIN.20" MIN.

M
AT

C
H

 L
IN

E 
A-

A 
TH

IS
 S

H
EE

T

7'
 - 

0"

SAMPLE 
CONNECTION TO BE 
PIPED TO 4' ABOVE 
FINISHED FLOOR

PS-20

PS-19

8"

BPCV-1
8"

8" X 6" 
RED.

PS-21

6"

2"

N.O.

6" X 4" 
RED.

4" RETURN 
VENTURI

N.O.N.O.

D/FV-1

N.O.
MAV

2"

2" PCV-1

N.O.

N.O.

8"

PS-22

PS-24

MAV

8" X 4" 
RED.

12" FROM 
HYDRANT 
LOOP

6" TO TRUCK 
FILL STAND

12" TO 
HYDRANT 
LOOP

PS-23

SEE NOTE 16, 
SHEET M-001

N.C.

M

2" 
DRAIN

8" CROSS 
CONNECTION

12" PLUG 
VALVE

FULL PORT 
BALL VALVE

FULL PORT 
BALL VALVE

FULL PORT 
BALL VALVE

3 4

2" PIPE STAND 
(TYP.)

DIFFERENTIAL PRESSURE 
TRANSMITTER (TYP.) SEE 
DETAIL E7, SHEET M-501

LABEL ON WALL IN 4" 
TALL LETTERS "TO 
TRUCK FILL STAND"

LABEL ON WALL 4" 
TALL LETTERS 
"LOOP RETURN"

PG

PG

PG

PS PSPG

3 4 5

2" PIPE 
STAND 
(TYP.)

5' - 0"

6

SURGE SUPPRESSOR

10
' -

 6
"

8'
 - 

6"

3'
 - 

0"

PS-1

8" RETURN LINE TO 
OPERATING TANKS

8" TO RECEIVING 
FILTER SEPARATORS

8"

N.C.
8"

PS-17

8"PS-20

1"

M
AT

C
H

 L
IN

E 
A-

A 
TH

IS
 S

H
EE

T

PS-18

1"

8"

DIFFERENTIAL 
PRESSURE 
GAUGE

MULTI-BASKET 
STRAINER

8" PLUG 
VALVES

N.O.

SAMPLE 
CONNECTION, 
SEE DETAIL B7, 
SHEET M-503

2" TO PRODUCT 
RECOVERY TANK

SE
E 

N
O

TE
 3 RUBBER SEAL W/ 

STAINLESS STEAL 
CLAMPS (TYP.)

SLEEVE

MECHANICALLY 
ADJUSTABLE SEGMENTED 
ELASTOMERIC SEAL (TYP.)

8" FROM BULK 
STORAGE

8"" FROM 
CHECKOUT

LABEL ON WALL IN 
4" TALL LETTERS 
"FROM HHT"

LABEL ON WALL 
4" TALL LETTERS 
"TRANSFER LINE"

PG

DP

99' - 9"

US Army Corps 
of Engineers ® 
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SCALE:  1/2" = 1'-0"

SECTION 1A (WITHOUT MICRONIC FILTER)D1

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

SECTION 2A (WITHOUT MICRONIC FILTER)A6

NOTES:

1. VALVE STEMS ON ALL MANUAL VALVES SHALL BE
HORIZONTAL OR ABOVE WITH OPERATORS ON TOP
OF VALVES.

2. SUPPORT 2" DRAIN LINES WITH PIPE CENTERLINE 3"
ABOVE FINISHED FLOOR USE CHANNEL SUPPORTS
WITH U BOLT ANCHORING.

3. THE TOP OF THE SLEEVE SHALL BE A MINIMUM OF 6"
ABOVE GRADE AND THE BOTTOM OF THE SLEEVE
SHALL BE BELOW FROST.

4. DIMENSIONS BASED ON A FLOOR ELEVATION OF 99'-9".

NOTES TO DESIGNER:

1. SHOWN WITHOUT MICRONIC FILTER. SEE M-301B FOR
WITH MICRONIC FILTER.

2' 4'0 1'

2' 4'0 1'



2'
 - 

5"

M
AT

C
H

 L
IN

E 
A-

A 
TH

IS
 S

H
EE

T

SE
E 

N
O

TE
 3

DP

N.C.

PS-20
8"

MULTI-BASKET 
STRAINER

DIFFERENTIAL 
PRESSURE GAUGE

WAFER 
CHECK 
VALVE

MICRONIC 
PRE-FILTER

2" TO PRODUCT 
RECOVERY TANK

RUBBER SEAL W/ 
STAINLESS STEEL 
CLAMPS (TYP.)

SLEEVE

MECHANICALLY 
ADJUSTABLE SEGMENTED 
ELASTOMERIC SEAL (TYP.)

8" FROM CHECKOUT

8" FROM BULK STORAGE

SE
E 

N
O

TE
 3

8'
 - 

6"

PS-1

8" RETURN LINE TO 
OPERATING TANKS

8"

8" PLUG VALVE

1" SLOW FILL

NOTE:

1. PIPE SUPPORTS NOT SHOWN
FOR CLARITY.

99' - 9"

4'
 - 

4"

3'
 - 

0"

6'
 - 

0"

8'
 - 

6"

40" MIN. 60" MIN.20" MIN.

M
AT

C
H

 L
IN

E 
A-

A 
TH

IS
 S

H
EE

T

7'
 - 

0"

PS-20

PS-19

8"

BPCV-1
8"

8" X 6" 
RED.

PS-21

6"

2"

N.O.

6" X 4" 
RED.

4" RETURN 
VENTURI

N.O.N.O.

D/FV-1

N.O.
MAV

2"

2" PCV-1

N.O.

N.O.

8"

PS-22

PS-24

MAV

8" X 4" 
RED.

12" FROM 
HYDRANT 
LOOP

6" TO TRUCK 
FILL STAND

12" TO 
HYDRANT 
LOOP

PS-23

SEE NOTE 16, 
SHEET M-001

N.C.

M

2" 
DRAIN

8" CROSS 
CONNECTION

12" PLUG 
VALVE

FULL PORT 
BALL VALVE

FULL PORT 
BALL VALVE

FULL PORT 
BALL VALVE

3 4

2" PIPE STAND 
(TYP.) DIFFERENTIAL PRESSURE 

TRANSMITTER (TYP.) SEE 
DETAIL E7, SHEET M-501

LABEL ON WALL IN 4" 
TALL LETTERS "TO 
TRUCK FILL STAND"

LABEL ON WALL 4" 
TALL LETTERS 
"LOOP RETURN"

PG

PG

PG

PS PSPG

3 4 5

2" PIPE 
STAND 
(TYP.)

5' - 0"

SURGE SUPPRESSOR

SAMPLE 
CONNECTION TO BE 
PIPED TO 4' ABOVE 
FINISHED FLOOR

US Army Corps 
of Engineers ® 

SHEET ID

U
S 

AR
M

Y 
C

O
R

PS
 O

F 
EN

G
IN

EE
R

S

D
R

AW
N

 B
Y:

D
ES

IG
N

ED
 B

Y:

SU
BM

IT
TE

D
 B

Y:

SI
ZE

:

C
H

EC
KE

D
 B

Y:

AN
SI

 D

IS
SU

E 
D

AT
E:

C
O

N
TR

AC
T 

N
O

.:

SO
LI

C
IT

AT
IO

N
 N

O
.:

1

G

2 3 4 5 6 7 8 9 10

F

E

D

C

B

A

D
AT

E
M

AR
K

D
ES

C
R

IP
TI

O
N

M-301B

PI
PI

N
G

 S
EC

TI
O

N
S

O
M

A H
A 

D
IS

T R
IC

T
M

AR
C

H
 2

02
0

D
O

D
 S

TA
N

D
A R

D
 D

ES
IG

N
 A

W
 0

78
-2

4 -
28

 P
R

E S
SU

R
IZ

ED
 H

YD
R

AN
T

F U
EL

IN
G

 S
YS

TE
M

 T
YP

E  
III

NOTES:

1. VALVE STEMS ON ALL MANUAL VALVES SHALL BE
HORIZONTAL OR ABOVE WITH OPERATORS ON TOP
OF VALVES.

2. SUPPORT 2" DRAIN LINES WITH PIPE CENTERLINE 3"
ABOVE FINISHED FLOOR.  USE CHANNEL SUPPORTS
WITH U BOLT ANCHORING.

3. THE TOP OF THE SLEEVE SHALL BE A MINIMUM OF 6"
ABOVE GRADE AND THE BOTTOM OF THE SLEEVE
SHALL BE BELOW FROST.

4. DIMENSION BASED ON FLOOR ELEVATION OF 99'-9".

NOTES TO DESIGNER:

1. SHOWN WITH MICRONIC FILTER.  SEE M-301A FOR
NO MICRONIC FILTER.

2. MICRONIC FILTER TO BE SIZED PER UFC 3-460-01;
ENSURE IT IS NOT LARGER THAN ANY SINGLE
RECEIPT FILTER.

2' 4'0 1'

2' 4'0 1'SCALE:  1/2" = 1'-0"

SECTION 2B (WITH MICRONIC FILTER)A6

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

SECTION 1B (WITH MICRONIC FILTER)D1



16" SUCTION FROM 
OPERATING TANKS (TYP.)

WALL PENETRATION

IF

16" SUCTION 
HEADER

2" DRAIN PS-6

N.O.

1 1/2" RELIEF 
DRAIN

8"

MULTI-BASKET 
STRAINER

SILENT 
CHECK 
VALVE

FP-1

5'
 - 

0"

FI
LT

ER
 S

EP
AR

AT
O

R

EL
EV

AT
IO

N
 S

ET
 B

Y

8'
 - 

6"
PS-9

6"

CV-1

6"

PS-10

12" PUMP 
DISCHARGE 
HEADER

8" CROSS CONNECTION 
FROM RETURN LINE

12" FILTER 
SEPARATOR 
DISCHARGE 
HEADER

2" FILL

2" DRAIN

6"
FSCV-1

FSI-1

SEE DETAIL E1, 
SHEET M-503

AAV

N.O.

PS-12

PRESSURE SENSOR, 
FOR FP-1 ONLY

RELIEF VALVE

PS-8

1" FILL

1"

2" TO PRODUCT 
RECOVERY 
TANK

3" X 3" X 1/4" 
DIAGONAL, 4 EACH

3" X 3" X 1/4" 
LEGS, 4 EACH

FLOW SWITCH

LABEL ON WALL IN 4" 
TALL LETTERS "ISSUE 
FROM TANKS"

SE
T 

BY
 P

U
M

P

EL
EV

AT
IO

N

2'
 - 

0"

MAV
MAV

ORIFICE PLATE

99' - 9"

100" MIN. 50" MIN.

12"

10"

MAV

12"

2"

10" ISSUE 
VENTURI

12" FILTER SEPARATOR 
DISCHARGE HEADER

8'
 - 

6"

3'
 - 

0"

2" DRAIN

PS-15

10"

PS-14

10" X 12" 
INCREASER

8" CROSS 
CONNECT TO 
HYDRANT LOOP 
RETURN LINE

N.O.

IFM

SURGE TANK, SEE NOTE 16, 
SHEET M-001

WALL PENETRATION

12" PLUG VALVE

PS-23

12" TO 
HYDRANT LOOP

1 2 1 2

3'
 - 

6"

2" PIPE STAND

PIT 1 & 2 SEE DETAIL 
A1, SHEET M-501

DPT-1 & 2 SEE DETAIL 
E7, SHEET M-501

MAV

2" DRAIN IN TRENCH

99' - 9"

PS

PG

PG

US Army Corps 
of Engineers ® 
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NOTES:

1. VALVE STEMS ON ALL MANUAL VALVES SHALL BE
HORIZONTAL OR ABOVE WITH OPERATORS ON TOP
OF VALVES.

2. SUPPORT 2" DRAIN LINES WITH PIPE CENTERLINE 3"
ABOVE FINISHED FLOOR USE CHANNEL SUPPORTS
WITH U BOLT ANCHORING.

3. DIMENSIONS BASED ON A FLOOR ELEVATION OF
99'-9".

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

SECTION 4A1

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

SECTION 3E1 2' 4'0 1'

2' 4'0 1'



PRODUCT PIPE A B

12"

8"

6"

4"

2"

12 3/4" DIAMETER

8 5/8" DIAMETER

6 5/8" DIAMETER

4 1/2" DIAMETER

2 3/8" DIAMETER

16" DIAMETER

12 3/4" DIAMETER

10 3/4" DIAMETER

8 5/8" DIAMETER

3 1/2" DIAMETER

SHEET METAL RING 
CONTINUOUSLY 
WELDED

PRODUCT PIPE

MECHANICALLY 
ADJUSTABLE 
SEGMENTED 
ELASTOMERIC SEAL

A

B

2"

2"

CENTERING 
ELEMENT

EXTERIOR OF WALL

SLEEVE

BUNA-N-SEAL

8" RETURN LINE

2'
 - 

0"
2'

 - 
0"

8" FROM RECEIVING 
FILTER SEPARATORS

I34 R10

I35 R11

8"

8"

2" DRAIN

8" TO OPERATING 
TANK NO.1

8" TO OPERATING 
TANK NO.2

PS-3
PS-5

PS-4 PS-6

2" DRAIN

16" SUCTION 
HEADER

1"

LABEL ON WALL  
4" TALL LETTERS 
"TO TANK 1"

LABEL ON WALL  
4" TALL LETTERS 
"TO TANK 2"

2" FROM PRODUCT 
RECOVERY TANK

BALL VALVE

BALL 
VALVE

99' - 9"

8'
 - 

6"

MAV 8" CROSS CONNECTION 
FROM RETURN LINE

MAV

4" FULL PORT 
BALL VALVE

4"

8"

ORIFICE

8" TO OPERATING TANKS

N.O.

PS-12

1"

5'
 - 

0"

8'
 - 

6"

SEE DETAIL E1, 
SHEET M-503

N.O.
8"

6" 6"

FSCV-6

FSR-11"

2" TO PRODUCT 
RECOVERY TANK

3'
 - 

6"

PG

RECEIPT FLOW 
METER, SEE DETAIL 
A8, SHEET M-502

2" PIPE STAND

99' - 9"

PG

US Army Corps 
of Engineers ® 
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SCALE: NTS

PIPE PENETRATION DETAILA7SCALE:  1/2" = 1'-0"

SECTION 6A1

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

SECTION 5E1 2' 4'0 1'

2' 4'0 1'

NOTES:

1. VALVE STEMS ON ALL MANUAL VALVES SHALL BE
HORIZONTAL OR ABOVE WITH OPERATORS ON TOP
OF VALVES.

2. SUPPORT 2" DRAIN LINES WITH PIPE CENTERLINE 3"
ABOVE FINISHED FLOOR USE CHANNEL SUPPORTS
WITH U BOLT ANCHORING.

3. THE TOP OF THE SLEEVE SHALL BE A MINIMUM OF 6"
ABOVE GRADE AND THE BOTTOM OF THE SLEEVE
SHALL BE BELOW FROST.

4. DIMENSIONS BASED ON A FLOOR ELEVATION OF
99'-9".

PS-13



N.C.

DIFFERENTIAL PRESSURE 
TRANSMITTER (TYP. OF 2)

TO PUMP 
CONTROL 
PANEL (PCP)

DPT-3 0-800 GPM 
(FULL RANGE)

N.C.

DPT

N.C.
DRAIN (TYP.)

5 - PORT STAINLESS 
STEEL BLOCK VALVE

1/2" CONTROL 
TUBING & FITTING 
(TYP.)

VENT / FILL (TYP.)
N.C.

BLEED 
(TYP.)

N.O. N.O.

N.O. N.O. RETURN VENTURI

TO PUMP CONTROL 
PANEL (PCP)

DPT-4 0-800 GPM 
(FULL RANGE)

DPT

5 -PORT STAINLESS 
STEEL BLOCK VALVE 

GPM

FLOW GAUGE

PIT
1

PIT
2

PSI

DPT DPT

GPM

VENT WITH BALL VALVE 
AND CAPS (TYP.)

CONTINUOUSLY SLOPE 
CONTROL TUBING FROM PIPE 
TO DRAIN AND DPT TO DRAIN.

ISSUE VENTURI

N.O. BALL VALVE

2" PIPE SUPPORT

DRAIN (TYP)

CONTINUOUSLY SLOPE CONTROL 
TUBING FROM PIPE TO DRAIN AND 
PIT TO DRAIN

N.O. BALL VALVE

DRAIN

DIFFERENTIAL PRESSURE 
TRANSMITTER

VENT (TYP.)

5-PORT STAINLESS STEEL
BLOCK VALVE, FACTORY
FABRICATED (TYPICAL)

3'
-6

" 

FLOW GAUGE

VALVE HANDLE (TYP.)

BAR STOCK 
PLUG (TYP)

PRESSURE GAUGE

PRESSURE 
INDICATING 
TRANSMITTER

FACTORY FABRICATED 1/2", 
2 VALVE, STAINLESS STEEL, 
MANIFOLD (TYPICAL)

1'

N.C.

N.C. N.C.

VENT / FILL (TYP.)
N.C.N.O. N.O.

ISSUE VENTURI
N.O. N.O.

TO PUMP 
CONTROL 
PANEL (PCP)

DP-2 0-2400 GPM (FULL 
RANGE), (0-1200 FOR 
PRESSURIZED HYDRANT 
DIRECT FUELING

5 - PORT STAINLESS 
STEEL BLOCK VALVE

DPT

FLOW GAUGE

5 - PORT 
STAINLESS STEEL 
BLOCK VALVE

GPM

DPT-1  0-2400 GPM 
(FULL RANGE), (0-1200 
FOR PRESSURIZED 
HYDRANT DIRECT 
FUELING)

DRAIN (TYP.)

DIFFERENTIAL PRESSURE 
TRANSMITTER (TYP. OF 2)

5 - PORT STAINLESS STEEL 
BLOCK VALVE

1/2" CONTROL TUBING AND 
FITTING (TYP.)BLEED 

(TYP.)

DPT

TO PUMP 
CONTROL 
PANEL (PCP)

3/4" 3/4" BALL 
VALVE

THREADED 
CAP

3/4" SOCKET 
WELD

PIPE LINE

2" MINIMUM FOR LINES 
8" AND LARGER.  KEEP 
DISTANCE AS SMALL 
AS POSSIBLE FOR PIPE 
LINES 6" AND SMALLER

US Army Corps 
of Engineers ® 
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SCALE: NTS

RETURN VENTURI TUBE CONTROL DIAGRAME1

SCALE: NTS

ISSUE VENTURI DPT & PIT PIPING DETAILA1

SCALE: NTS

ISSUE VENTURI TUBE CONTROL DIAGRAME4

SCALE: NTS

MANUAL AIR VENTA5



1/2" TO / FROM ALARM 
FLOATS AND LIQUID LEVEL 
CONTROL VALVE FLOAT

STAINLESS STEEL

2" DBB

3/4" SOCKET WELDED 
TANK NOZZLE

CARBON STEEL

TANK 
BOTTOM

3/4" CAPPED TEE

FINISH GRADE

RIM WALL

1 1/4" DIAMETER VENT

55 GALLON S.S. TANK 
WITH CONE BOTTOM & 
REMOVABLE TOP

TANK SHELL

2" x 2" x 1/4" WELD 
TO DRUM

2" x 2" X 1/4" 
SUPPORT

PRODUCT 
RETURN 
PUMP

SLOPE

3/4"
TYP. BALL 
VALVE

CL

4"

IF

1/2" GROUT

4" x 4" X 1/4" BASE PL & 
1/2" ANCHOR BOLTS

SHUTOFF 
VALVE (TYP.)

SIGHT GLASS WITH 
DENSITY BALL (TYP.)

9'
-0

"

1'
-0

"

LE
N

G
TH

 T
O

 S
U

IT

1'
-4

"

THREADED CAP

LOCKABLE BALL VALVE

2" DRAW-OFF

3/4"

CHECK VALVE

TEE AND INCREASER.  RUN 2" LINE 
TO CAM TYPE DRY BREAK QUICK 
DISCONNECT BY DIKE WALL.

3/4"

SIZES OF LETTERS AND BANDS

PIPE DIAMETER 
(INCHES)

A
BAND WIDTH
AND SPACING 

(INCHES)

B
TITLE LETTER 

SIZE
(INCHES)

C
BACKGROUND 
AND ARROWS

(INCHES)

UNDER 3

3 - 6

6 - 9

OVER 9

3

3

3

4

0.5

1

2

3

1

2

3

4.5

"B" HIGH WHITE LETTERS 
ON BLACK  BACKGROUND

PRODUCT SYMBOL

JET FUEL JP-8

"A"
"A"

"C
"

YELLOW BANDS (3 EA.) 
ALL AROUND

YELLOW 
FLOW ARROW

F-34

4 x "C" YELLOW LETTERS AND 
YELLOW DASHED OUTLINE 
(NATO)

JET FUEL F-24

SOCKET WELD

PULSATION 
DAMPER

BALL VALVE

1/2" x 3" NIPPLE

REDUCER

PIPE

HYDRAULIC 
COUPLER OPTION

RELIEF VALVE

N.C.

BALL VALVE

1" x 3" NIPPLE
WELDING BRANCH

PIPE

BALL VALVE

N.O.

90 DEG. ELBOW

LENGTH TO SUIT LOCATION

NOTE:

ON FILTER SEPARATORS, LOCK BALL VALVE 
OPEN USING PLASTIC STRAPS (CAR SEALS)

N.O.

HYDRAULIC 
COUPLER OPTION

CONTINUOUSLY 
SLOPE CONTROL 
TUBING FROM ORIFICE

N.O. BALL VALVE

DIFFERENTIAL 
PRESSURE GAUGE

3'
-6

"

2" PIPE SUPPORT

PS
NON-SLAM, SILENT 
CHECK VALVE 1/2" PSID 
CRACKING PRESSURE 
METAL SEATS

1/2" SST. DRAIN VALVE

1/2" SST. NEEDLE 
VALVE TO ADJUST 
BACKFLOW  INTO 
SYSTEM "RHYTHM 
ADJUSTMENT"

UNION

FULL PORT BALL VALVE

PRESSURE 
GAUGE

NITROGEN 
SURGE TANK

0-300
PSIG

US Army Corps 
of Engineers ® 
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SCALE: NTS

WATER DRAW OFF SYSTEM DETAILA1

SCALE: NTS

PRODUCT FLOW SYMBOL DETAILE1 SCALE: NTS

PRESSURE GAUGE PIPE
CONNECTION DETAILE5 SCALE: NTS

RELIEF VALVE PIPING DETAILE8

SCALE: NTS

RECEIPT FLOW METER DETAILA8SCALE: NTS

SURGE SUPPRESSOR
TANK DETAILA6



AAV

6" OUTLET

HAND HOLE

6" INLET

5'
-0

"

1" FILL 
LINE

3/4"

1"QUICK 
DISCONNECT

1"

PIPE SUPPORT 
SEE DETAIL F7, 
THIS SHEET

1"

END ELEVATION

1" RELIEF VALVE

1" RELIEF VALVE 
CONNECTION

6" OUTLET 
SAMPLE

SAMPLE 
CONNECTIONS 
SEE DETAIL B7, 
THIS SHEET

HAND HOLE

6" INLET

FLOAT CONTROL 
VALVE WITH MANUAL 
TESTER (FC-5)

FLOAT DRAIN 
CONNECTION,
RUN TUBING TO 
DRAIN LINE

3/4" PLUG

1" FILL

1"

2" DRAIN

1'
-6

"

1"

PS

MAV AND AAV

3/4" AAV CONNECTION

DIFFERENTIAL 
PRESSURE GAUGE

HINGED ACCESS DOOR

SIGHT GLASS

3" x 3" X 1/4" LEGS (TYP.)

1" MANUAL DRAIN VALVE (BALL 
VALVE) WITH ALUMINUM MALE 
CAM TYPE CONNECTOR WITH 
DUST CAP, EXTEND TO 
OUTSIDE OF SUPPORTS.

4" x 4 1/2" BASE PLATE 
WITH 3/4" HOLE (TYP.)

3 " x 3" x 1/4" DIAGONAL (TYP.)SIDE ELEVATION
TYPICAL FOR FSI-1 THRU FSI-5 AND FSR-1 AND FSR-2

CONSIDER USE OF 
WATER SENSOR ON 
RECEIPT FILTER 
SEPARATORS INSTEAD 
OF WATER SLUG 
SHUTOFF

3" x 3" x 1/4"      LEG

1/4" TEFLON 
COATED U-BOLT

1/2"

CONTINUOUSLY WELD

3/4" PIPE

1/4" TEFLON PAD

2 1/2" x 2 1/2" x 1/4" 
PIPE SUPPORT

2" HIGH WHITE LETTERS ON 
BLACK BACKGROUND (LETTERS 
SHALL NOT BE CONDENSED)

PRODUCT SYMBOL

YELLOW BANDS (3 EA.) 
ALL AROUND

YELLOW LETTERS AND 
YELLOW DASHED OUTLINE
(NATO)3"

JET FUEL JP-8 3" F-34

JET FUEL F-24

INSTALL 1/4" SAMPLING PROBE SO THE 
OPEN AREA FACES UPSTREAM

FUEL LINE

QUICK DISCONNECT

DUST PLUG

CHAIN

1/4" BALL VALVE

1/4" THREADOLET

316 SS NUT &  
WASHER

CAST IRON 
WEDGE

PUMP PAD

6"
 M

IN
.

1/4"

PUMP BASE

GROUT SPACE UNDER 
PUMP BASE WITH A 
FULLY FLOWABLE 
EPOXY GROUT

1" GROUT ALL AROUND 
PUMP BASE

2" DIAMETER PIPE SLEEVE

PLATE 3" x 3" x 1/4"

3/4"  - 316 SS FOUNDATION BOLT.  
TACK  / WELD TO 1/4" PLATE

US Army Corps 
of Engineers ® 
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SCALE:  3/4" = 1'-0"

FILTER SEPARATOR DETAILSE1

SCALE: NTS

FILTER SEPARATOR PIPE SUPPORT DETAILF7

SCALE: NTS

FILTER SEPARATOR PRODUCT SYMBOL DETAILD7

SCALE: NTS

SAMPLE CONNECTION DETAILB7SCALE: NTS

TYPICAL PUMP BASE MOUNTING DETAILB1

0 1' 2' 4'



5'
-7

"
2'

-3
"

5'
-0

"

6'-3" (TYP.)

24'-6"

2'-6" 1'-7" 3'-4 1/2" 1'-6" 3'-0" 4'-9 1/2" 1'-6" 2'-0"

FLOAT SWITCH

FTP-1

FLOW SWITCH

CHECK VALVE

2'-6" 1'-7"

FILL

IF

SAMPLE 
CONNECTION

2"

PRESSURE GAUGE
PS

IF

RELIEF VALVE

IF FLANGE

2" TO PUMP ROOM

LADDER

CHECK VALVE

PG

PRESSURE GAUGE 
(0-300 PSI)

IF FLANGE

N.O. BALL VALVE

VAULT,
SEE SHEET SS101

2" DRAIN LINE FROM 
PUMPHOUSE

PRESSURE 
RESERVOIR

IF FLANGE

36" MANWAY

LADDER 

R
O

LL
 D

IR
EC

TI
O

N
 

FO
R

 P
IT

 C
O

VE
R

4"

2 1/2" VENT WITH 
CAP AND SUPPORT

IF

1 1/2" PIPE AND 1 1/2" 
MALE CAM TYPE 
CONNECTOR WITH 
DUSTCAP

ELECTRIC PUMP

LEAK DETECTION 
MONITOR

DOUBLE WALL 
STEEL TANKS

BASKET STRAINER 
WITH 5/32" 
PERFORATIONS

D1

M-505

A1

M-504

16 1/2" DIA.

13" DIA.

16
  3

/4
" M

AX
.

14
 3

/4
" M

IN
.

14 11/16 DIA.

GRADE LEVEL
DRAIN VALVE

2" MALE CAM TYPE 
CONNECTOR WITH 
DUST CAP

3 GALLONS MIN. CAPACITY

PROVIDE 4" 
PIPE 
NIPPLE, 
TIGHT FILL 
ADAPTER 
AND CAP

6"

3"

1'-0"

6"

7"

4"

26'-6"

9'-6"

2'
-0

"

2'
-0

"
12

"
5'

-0
"

7'
-0

"

15
"

6"

FTP-1

FLOW SWITCH

IF

CORRECT PUMPWAYS, 
MANWAYS, AND VAULT 
FOR 3% SLOPE

2'-0" DIA.

FLOAT WITH MANUAL 
TESTER.   FLOAT CLOSES 
OVERFILL VALVE 

2" FILL LINE 
WITH OVERFILL 
VALVE AT TOPSEE DETAIL B1, 

SHEET M-505

3/8" THICK DATUM 
PLATE, TO BE 
LEVEL

FLOAT SWITCH 
ASSEMBLY

AUTOMATIC 
TANK GAUGE

SPILL CONTAINMENT BASIN

FILL WITH 2" MALE CAM TYPE 
CONNECTOR WITH DUST CAP

SUPPORT FOR ROLLING PIT 
COVER, SEE SHEET SS103.

DIAPHRAGM TYPE PRESSURE 
RELIEF VALVE

PRESSURE RESERVOIR

2"

MANUAL 
TESTER

OVERFILL VALVE
OV-1

REMOVABLE 
GRATING 
(SEE NOTES)

4" 2 1/2" 1"

HOLD DOWN 
STRAP (TYP. PER 
MFG.)

SAMPLING AND 
GAUGING HATCH

ELECTRIC PUMP

IF GRADE

TANK PAD.  SEE 
DETAILS, SHEET CS507.

3" PIPE FILLED WITH 
CONCRETE (TYP.)

LEAK DETECTION 
MONITOR

DATUM PLATE, TO BE AT SAME 
ELEVATION AS LIQUID LEVEL 
INDICATOR DATUM PLATE.

FOOT VALVE

1" GAP

STRIKER PLATE (TYP.)

#4 BARS @ 9" EACH WAY

SLOPE DOWN 1.5% 
TO 3% MAX.

PRESSURE/VACUUM VENT

SPACER (TYP.)

IF

3"

GRADE

US Army Corps 
of Engineers ® 

SHEET ID

U
S 

AR
M

Y 
C

O
R

PS
 O

F 
EN

G
IN

EE
R

S

D
R

AW
N

 B
Y:

D
ES

IG
N

ED
 B

Y:

SU
BM

IT
TE

D
 B

Y:

SI
ZE

:

C
H

EC
KE

D
 B

Y:

AN
SI

 D

IS
SU

E 
D

AT
E:

C
O

N
TR

AC
T 

N
O

.:

SO
LI

C
IT

AT
IO

N
 N

O
.:

1

G

2 3 4 5 6 7 8 9 10

F

E

D

C

B

A

D
AT

E
M

AR
K

D
ES

C
R

IP
TI

O
N

M-504

U
N

D
ER

G
R

O
U

N
D

 P
R

O
D

U
C

T 
R

EC
O

VE
R

Y 
TA

N
K

SE
C

TI
O

N
S 

AN
D

 D
ET

A I
LS

O
M

A H
A 

D
IS

T R
IC

T
M

AR
C

H
 2

02
0

D
O

D
 S

TA
N

D
A R

D
 D

ES
IG

N
 A

W
 0

78
-2

4 -
28

 P
R

E S
SU

R
IZ

ED
 H

YD
R

AN
T

F U
EL

IN
G

 S
YS

TE
M

 T
YP

E  
III

SCALE: NTS

4000 GALLON UNDERGROUND PRODUCT RECOVERY TANK DETAILE1 SCALE: NTS

FILL LINE SPILL CONTAINMENT BASIN DETAILE7

SCALE: NTS

4000 GALLON UNDERGROUND PRT ELEVATIONA1

MATERIAL NOTES:

1. MISC. STEEL:

A. BARS FOR  TANK ANCHOR STRAPS; SPECIFIED YIELD STRENGTH
Fy = 36 KSI (ASTM A36)

B. CONCRETE REINFORCING BARS; SPECIFIED YIELD STRENGTH
Fy = 60 KSI (GRADE 60)

UBAR GRATING NOTES:

1. W-19-4 (1 1/4" x 1/8") STEEL

2. GRATING SHALL BE FABRICATED IN ACCORDANCE WITH THE
APPLICABLE PROVISIONS OF THE NATIONAL ASSOCIATION OF
ARCHITECTURAL METAL MANUFACTURER'S (NAAMM) BAR GRATING
MANUAL.

3. GRATING SHALL BE REMOVABLE.

4. EDGES OF BAR GRATINGS SHALL BE BANDED WITH BARS 1/8" LESS IN
DEPTH THAN THE BEARING BARS.  BANDING BARS SHALL BE FLUSH
TOP OF BEARING BARS.

5. BAR GRATING SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A
123.

6. MAXIMUM WIDTH OF BAR GRATING SEGMENT SHALL BE 4'-0".

TANK VOLUME

95%

90%

85%

70%

20%

OV-1 CLOSES LAST TO SATISFY BPVC REQUIREMENTS.

ACTION

HLSOV (OV-1)

HHLA

HLA

PUMP START

PUMP STOP



IF FLANGE

FUEL TRANSFER 
PUMP, FTP-1 

ROLLING PIT 
COVER

GRADE

VAULT SEE 
SHEET SS101

4'
-0

"

1"

PG PG

2 1/2" VENT

FLOW SWITCH

2" NON-SURGE 
CHECK VALVE (CV-6)

RELIEF VALVE

2" PIPE SUPPORT, SEE 
DETAIL D5, THIS SHEET

1" 2" TO PUMPHOUSE

2" DRAIN LINE 
FROM PUMPHOUSE

2" FROM TANK FILL

STRIKER PLATE

6" SAND CUSHION

6"

7'-7"

BASE PLATE

TYP.
1/4" 2 3/4" 2 3/4" 1/2" PL

4"
2 3/4"

2 3/4"
4"

4"4"

11/16" DIA. 
HOLE (TYP.)

PROVIDE 1/4" 
THICK TEFLON 
INSULATION STRIP 
BETWEEN PIPE 
AND SADDLE

CAST IRON 
SADDLE

REDUCER

3" CARBON 
STEEL

BASE PLATE, 
SEE DETAIL

ADJUSTING 
BAR

THREADED 
NIPPLE

1/4" DRAIN HOLE

4  - 1/2" EXPANSION 
ANCHOR BOLTS 
WITH 3 1/2" MIN. 
EMBEDMENT

TO
 S

U
IT

 L
O

C
AT

IO
N

ANCHOR STRAP (2 MIN.) 
3" x 3/8" (TYP.)

TOP OF PAD

8"

12
"

M
IN

.

1" AISC STANDARD 
TURNBUCKLE

1" DIA. A36 THREADED 
ROD WITH WASHER 
AND 2 NUTS AT END

2"

US Army Corps 
of Engineers ® 
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SCALE: NTS

4000 GALLON UNDERGROND PRT SECTIOND1 SCALE: NTS

ADJUSTABLE PIPE SADDLE SUPPORT DETAILD5

SCALE: NTS

ANCHOR  DETAILB1



FTP-1

PRESSURE 
GAUGE

FLOW SWITCH

CHECK VALVE

RELIEF VALVE 
(TYP.)

2" TO PUMP ROOM

2" DRAIN LINE 
FROM PUMP ROOM

PG

ATG EMRG 
VENT

1/2" QUICK 
DISCONNECT

PRESSURE GAUGE 
(0-300 PSI) (TYP.) PG

36" MANWAY

LADDER

EMRG 
VENT

SAMPLE CONNECTION

N.O. BALL 
VALVE
TEE IN VERTICAL 
PIPING

ELECTRIC PUMP

RELIEF VALVE (TYP.)

1" BALL VALVE, VERTICAL

SPILL CONTAINMENT BASIN

1 1/2" MALE CAM 
CONNECTOR WITH 
DUSTCAP (TYP.)

HATCH VENT

CLOCK 
GAUGE

WATER 
DRAW

LEAK 
DETECTION 
MONITOR

DOUBLE WALL 
STEEL TANK

18
'-0

"

CONCRETE PAD
E4

M-507

A1

M-506

CORRECT PUMPWAYS, 
MANWAYS, AND VAULT 
FOR TANK SLOPE

2'-0" DIA

FTP-1
EMERGENCY VENT 
(INTERSTITIAL)

AUTOMATIC 
TANK GAUGE

MANUAL 
TESTER

OVERFILL VALVE 
OV-1 WITH 
PRESSURE 
RESERVOIR

4" SAMPLING AND 
GAUGING HATCH

EMERGENCY 
VENT PRIMARY

LADDER
FLOAT

2" FILL LINE WITH 
OVERFILL VALVE AT TOP

SLOPE DOWN 1.5% TO 3% MAX.

2 1/2" VENT WITH CAP

CLOCK GAUGE

1" WATER DRAW OFF

LEAK DETECTION 
MONITOR FOR 
INTERSTIAL SPACE

DATUM PLATE AT SAME 
ELEVATION AS AUTOMATIC TANK 
GAUGE DATUM PLATE

FOOT VALVE 
AND STRAINER

1/2" GAP

STRIKER PLATE (TYP.)

GRADE

12
'-0

"

30'-0"

FLOW SWITCH

4"

FLOAT SWITCH 
ASSEMBLY

6"

CONNECT TO 
PUMP DISCHARGE

3 GALLONS MIN. CAPACITY

BALL VALVE

LID

DRAIN VALVE

US Army Corps 
of Engineers ® 
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SCALE: NTS

4000 GALLON ABOVEGROUND PRODUCT RECOVERY TANK PLANE1

SCALE: NTS

4000 GALLON ABOVEGROUND PRT ELEVATIONA1

SCALE: NTS

SPILL CONTAINMENT BASIN DETAILE8

TANK VOLUME

95%

90%

85%

70%

20%

OV-1 CLOSES LAST TO SATISFY BPVC REQUIREMENTS.

ACTION

HLSOV (OV-1)

HHLA

HLA

PUMP START

PUMP STOP



2 1/2" VENT

12
'-0

"

FUEL TRANSFER 
PUMP, FTP-1

HANDRAIL

ACCESS 
PLATFORM

FLOW SWITCH

2" NON-SURGE 
CHECK VALVE 
(CV-6)

RELIEF VALVE

LADDER

STRIKER 
PLATER

GRADE

TANK SADDLE

TANK FILL / PUMPHOUSE 
DRAIN PIPING CONNECTION 
BEYOND TRANSFER PIPING

PG PG

SMALL BORE PIPE SUPPORT
SEE DETAIL B1, THIS SHEET

TYP.
PL

4" 4"

4"
4"

11/16" DIA HOLE (TYP.)

(2) #5 BARS EACH WAY

6" 6"

6"

6" 6"

6"
6"

3" x 3" x 1/4"   LEG
PIPE SIZES VARIES

2 1/2" x 2 1/2" x 1/4" 
PIPE SUPPORT

CONTINUOUSLY WELD

VARIES

U-BOLT SIZE VARIES

US Army Corps 
of Engineers ® 
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SCALE: NTS

4000 GALLON ABOVEGROUND PRT SECTIONE4

SCALE: NTS

BASE PLATE FOR SMALL
BORE PIPE SUPPORTB5 SCALE: NTS

CONCRETE BASE FOR
SMALL BORE PIPE SUPPORTB8SCALE: NTS

SMALL BORE PIPE SUPPORT DETAILB1

NOTES:

1. USE CONCRETE BASE OUTSIDE OF AREAS OF
CONCRETE CONTAINMENT WHERE SMALL BORE PIPE
SUPPORT ARE REQUIRED.

NOTES:

1. U-BOLTS SHALL BE COATED OR OTHER MEANS TO
PROTECT THE PIPING FROM THE METAL OF THE U-BOLT.

2. A TEFLON PAD SHALL BE INSERTED BETWEEN THE
SUPPORT AND THE PIPE.



DUCT, OPENING AT LEAST
12" ABOVE FLOOR

1/2" x 1/2" STAINLESS STEEL 
WIRE CLOTH ACROSS INLET 

L 2" X 2" X 1/4"

L 2" X 2" X 1/4"

1/2" ANCHOR BOLT
(TYP. OF 1)

4" x 4" x 1/4" BASE  PLATE

GROUT

FLOOR

SUPPORT LEG
(TYP. OF 4)

3/16"
3/16"

3/16"

A9
MH101

A5
MH101

CD

14
" x

 1
2"

16
" x

 1
2"

AHU-1

20
" x

 1
2"

PU
M

P 
PA

D
 #

1

PU
M

P 
PA

D
 #

2

PU
M

P 
PA

D
 #

3

PU
M

P 
PA

D
 #

4

PU
M

P 
PA

D
 #

5

PUMP ROOM
101

36" X 36" DUCT UP TO ROOF 
MOUNTED EF-1 W/ 8750 CFM AT 
1/4" S.P. FAN. TO RUN WHEN 
ROOM TEMPERATURE IS 
ABOVE 85 °F OR WHEN TURNED 
ON BY A SWITCH. EF-1 MOTOR 
TO USE NO MORE THAN 1 HP

48" X 28" DUCT DOWN TO 
6" A.F.F. WITH BOTTOM 
END OPEN

T

INSULATING PAD

TO EF-1

SWITCH FOR EF-1

T

TO 
AHU-1

CONTROL ROOM
102

MECH ROOM
104

65 CFM, 12" X 12" WEATHERPROOF
LOUVER W/ MOTORIZED DAMPER.
DAMPER TO OPEN WHE FAN RUNS

10" X 10" GRILLE AND CEILING
MOUNTED EXHAUST FAN;
65 CFM AT 0.125 STATIC PRESSURE

TURNING VANES, BOTH ELBOWS

RESTRAINT SEE DETAIL
"F7" SHEET MH-501

SUPPLY DIFFUSER

RETURN GRILLE
(TYPICAL OF 2)

BALANCING DAMPER

SUPPLY DIFFUSER
(TYP.)

48" X  48" UP TO 20" HIGH PENTHOUSE W/ 
MOTORIZED DAMPER. DAMPER TO OPEN 
WHEN PUMP ROOM EXHAUST FAN RUNS. 
EXTEND DUCTWORK DOWN TO 14'-0" A.F.F. 
PROVIDE 1/2" X 1/2" STANLESS STEEL WIRE 
CLOTH OVER DUCT OPENING

SLOPE DOWN

SLOPE DOWN

SW

SWITCH FOR EF-1

1" CONDENSATE
DRAIN LINE

HEAT PUMP UNIT W/ 6"
THICK PAD 6" LARGER ALL
AROUND THAN UNIT, AND
W/ 6X6-W4XW4 WWF
CENTERED IN PAD

REFRIGERANT LINES
(SIZE PER MANUFACTURER'S
RECOMMENDATIONS)

SW

100 CFM, 16" X 12" WEATHERPROOF
LOUVER W/ MOTORIZED DAMPER.
DAMPER TO OPEN WHEN AHU-1 RUNS

FLEX DUCT
(TYP.)

INCREASE DUCT SIZE TO 12" X 12"

LOUVERED PENTHOUSE SEE
DETAIL "F4" SHEET MH501 EXHAUST FAN, SEE DETAIL

"F1" SHEET MH501

SEE DETAIL "A1"
THIS SHEET

SUPPLY DUCT

AHU

DIFFUSER

SUSPENDED CEILING

REFIGERANT
LINES

RETURN DUCT

CONDENSATE DRAIN
LINE, ANGLED DOWN
IN DIRECTION OF FLOW

T.O. DECK HEIGHT
113' - 8"

FINISH FLOOR @
CONTROL ROOM

100' - 0"

US Army Corps 
of Engineers ® 
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NOTES TO THE DESIGNER:

1. EXPECTED SNOW ACCUMULATION SHALL BE
DETERMINED AND FAN OUTLET OR HOOD INLET
SHALL BE RAISED ABOVE THAT HEIGHT.

2. HEATING AND VENTILATION FOR PUMPHOUSE AND
HEATING AND AIR CONDITIONING FOR CONTROL
ROOM SHALL BE PROVIDED.

3. THE ENTIRE VOLUME UNDER THE PUMPHOUSE
SHELTER EXCEPT THE VOLUME INSIDE THE
CONTROL ROOM, SHALL BE CONSIDERED A CLASS
1, DIVISION 1 GROUP D (T2D-419F) HAZARDOUS
LOCATION.  ALL ELECTRICAL EQUIPMENT
INSTALLED WITHIN THE HAZARDOUS AREA SHALL
BE SPECIFICALLY APPROVED BY UL OR FACTORY
MUTUAL FOR THE ABOVE HAZARDOUS AREA
CLASSIFICATION. (SEE ELECTRICAL FOR
HAZARDOUS CLASSIFICATION.)

4. AMBIENT DESIGN TEMPERATURES SHALL BE TAKEN
INTO ACCOUNT AND AUXILIARY HEATING SHALL BE
PROVIDED AS NEEDED.

5. WHERE FOREIGN SYSTEMS IMPEDE THE
DEDICATED ELECTRICAL EQUIPMENT SPACE, RE-
ROUTE OR RE-SITE THOSE SYSTEMS.

SCALE: NTS

DUCT SUPPORT DETAILA1

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

HVAC PLANB2

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

PUMP ROOM SECTIONA5

4' 8'2'0

8'0 4' 16' SCALE:  1/4" = 1'-0"

CONTROL ROOM SECTIONA9
4' 8'2'0



EMERGENCY SHOWER 
AND EYE/FACE WASH, 
SEE DETAIL A1, SHEET 
MH502

HOSE BIBB

HOSE RACK, SEE 
DETAIL C4, SHEET 
MH502

WATER HEATER, 
SEE DETAIL E4, 
SHEET MH502

UNIT HEATER

EXPANSION TANK

MV-1

MH102
D1

MH102
D8

1" DCW

1" DHW

3/4" DHWR

1 1/2"

D
C

W
D

H
W

D
H

W
R

WC-1

L-1

EWC-1

WATER SERVICE 
ENTRANCE, SEE 
DETAIL E1, SHEET 
MH502 

4" SANITARY 

FOR ENLARGED PLUMBING 
PLANS SEE DETAILS D1 AND 
D8, THIS SHEET

FOR CONTINUATION 
SEE DETAIL D8, 
THIS SHEET

CIRCUIT 
SETTER

ET-1

WH-1

UH-1

WC-1

L-1

EWC-1

DOUBLE CHECK 
VALVE BACK 
FLOW PREVENTER

WATER 
METER

1 1/2" DCW

1 1/2" DHW

3/4" DHWR

2"

RCP-1

5' - 0"

ET-1 WH-1
UH-1

WC-1

L-1

EWC-1

2" FD

2" FD

3" WCO

2"

2"

1 1/4"

2" VENT UP 
TO 3" VTR

3"

2"2"

4"

2" VENT 
BELOW 
FLOOR

5' - 0"

US Army Corps 
of Engineers ® 
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SCALE:  1/4" = 1'-0"

PLUMBING PLANA4

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

ENLARGED DOMESTIC WATER PLAND8SCALE:  1/2" = 1'-0"

ENLARGED WASTE AND VENT PLAND1 2' 4'0 1' 2' 4'0 1'

4' 8'2'0



MOTORIZED DAMPER
SEE ARCHITECTURAL 
DRAWINGS FOR ROOF 
OPENING, CURB AND 
FLASHING DETAILS.

ROOF OPENING 
DIMENSIONS AS 
REQUIRED BY THE FAN 
PURCHASED ROOF

DUCTWORK

MOTOR, EXPLOSION PROOF

ROOF MOUNTED EXHAUST FAN,
SPARK PROOF CONSTRUCTION

M ROOF OPENING

DUCTWORK CONNECTION

SEE ARCHITECTURAL DRAWINGS
FOR ROOF OPENING, CURB,
AND FLASHING DETAILS

BIRD SCREEN
ALL SIDES

STORM PROOF INTAKE
LOUVERS ALL SIDES

MOTORIZED DAMPER

M

ALTERNATE LOCATION
OF BRACE, TYP. 4 
CORNERS

VIBRATION MOUNT

SUPPORT
FRAMING

DIAGONAL 
BRACE
TYP. 4 SIDES

EQUIPMENT

BIRD SCREEN

INSULATED SHEET METAL PLENUM. 
SEAL ALL JOINTS AND SEAMS 
WATERTIGHT.

REMOVEABLE #4 MESH 
SCREEN IN FRAME

MOTORIZED DAMPER
MAX. LEAKAGE 3 
CFM/SF @ 1 INCH W.G.

ACCESS PANEL

SLOPE BOTTOM TOWARDS LOUVER

AIR FLOW AIR FLOW

US Army Corps 
of Engineers ® 
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SCALE: NTS

ROOF MOUNTED EXHAUST FAN DETAILF1 SCALE: NTS

LOUVERED PENTHOUSE DETAILF4 SCALE: NTS

SEISMIC RESTRAINT FOR EQUIPMENTF7

SCALE: NTS

LOUVER DETAILB1



WATER METER

UNION
(TYP.)

12" MIN.

5'-0"

FOUNDATION

2" CW

PIPE SLEEVE
SEE SPECIFICATIONS

GROUND LINE

SERVICE STOP

PLUG

FLOOR LINE
DRAIN VALVE
WITH HOSE END

TO BUILDING
SYSTEM

DOUBLE CHECK VALVE BACK
FLOW PREVENTER

12" (300 MM) MINIMUM

DCW TO BLDG FIXTURES

CP-1

BALL VALVE (TYP)

DIELECTRIC UNION
(TYP OF 2)

RELIEF PIPE

DRAIN VALVE
WITH HOSE END

TEMPERATURE
PRESSURE
RELIEF VALVE

THERMOSTATIC
MIXING VALVE

0.75" (20 MM) CIRC
FROM SHOWERS

2" (50 MM) DCW FROM WATER
SERVICE ENTRANCE

2" (50 MM)

0.75" (20 MM)

1.5" (40 MM)

75 DEG F (24 DEG C)
TEMPERED WATER
TO SHOWERS

ELECTRIC
WATER
HEATER

1.5" (40 MM)
110 DEG F (43 DEG C)
TEMPERED WATER
TO LAVATORY

EXPANSION TANK (ET)
5 GALLON ACCEPTANCE

FLOW SENSOR: ADJUSTED
TO SENSE FLOW ABOVE
THE CIRCULATING FLOW

0.5"
(15 MM)

A MINIMUM OF FOUR 0.375"
(10 MM) ANCHOR BOLTS

0.75" X 0.125"
(20 X 3 MM )
STRAP
ANCHORED
TO WALL

1.5" (40 MM)

THERMOMETER (TYP.)

120 GAL
(450 L)

140 DEG F
(60 DEG C)

6 KW NOTE:

EXTERNAL GAGE TAPS ON PIPES SHALL NOT BE REQUIRED
WHEN PUMP IS PROVIDED WITH FLANGE GAUGE 
CONNECTOR.

1/4" PIPE OR TUBING

IN-LINE PUMP

PRESSURE GAUGE

SYSTEM PIPING

1/4" PET COCK (TYP.)

CP-1
2 GPM
@ 15 FT HEAD

25"

69
" M

AX
.

7'
-0

"

7"

1 1/2" PLUG

HORN

SILENCE SWITCH

FLOW SWITCH

SAFETY SIGN

EYE WASH

1 1/2" DRAIN

FOOT TREADLE 1 1/2" WASTE TEE

STRAPS

1 1/2" 1 1/4" BALL VALVE

1 1/4" SUPPLY

FINISHED
FLOOR

PADDLE 
HANDLE
BALL VALVE

PROVIDE DUST COVER

ALTERNATE SUPPLY (PLUG)

1 1/4" CALIBRATED
BRONZE BALANCING
VALVE SET AT 20 GPM.

SUPPORT AS
REQUIRED

8" 
EMERGENCY
SHOWER 
HEAD

STAY-OPEN
BALL VALVE

SHOWER HEAD 
PULL RING

LIGHT WITH
DUST COVER

SIGN

12
"R

3" R.

8"

2'
-0

"

6"

18"R

8"
8"

1/4" BENT PL

1/2" DIA BOLTS

1/4" x 6" x 6" PLATE 
WITH 4 1/2" DIA. 
BOLTS

1/4" PL (REAR)

CONCRETE

FOR HOSE

2" DIA. PIPE

1/4" PL FLANGE

FRONT VIEW SIDE VIEW

(FRONT)

3/16

PUSH PUSH

3'
-6

"

7'
-0

"

10" DIA.

SHOWERHEAD 
SHOWN
ROTATED 90° OUT
OF POSITION

9" DIA. FLANGE W/(3) 3/8" DIA. 
HOLES ON A 8" DIA. BOLT CIRCLE

DRAIN (SPILL ONTO SLAB)

1.5" WATER SUPPLY LINE

NOTE:

WEEP DRAINS SHALL BE LOCATED BELOW FROST LINE.

CONCRETE
(12" SQUARE x 3' DEEP)

PLUGGED

1 1/4"

WEEP/CHECK DRAIN (TYP.)

FREEZE PROOF VALVE LOCATED
BELOW FROST DEPTH

CIRCULATING LINE TO
TEMPERED WATER SYSTEM

1 1/4"

SILENCE SWITCH

FLOW SWITCH

LIGHT WITH
DUST COVER

HORN

1 1/4" CALIBRATED
BRONZE BALANCING
VALVE SET AT 20 GPM.

PUSH PLATE
(VALVE ACTIVATION)

1 1/4" BALL VALVE

1 1/4" SUPPLY

SLAB

NOT LESS THAN (1 1/2") CUBIC 
YARDS OF CRUSHED STONE 
AROUND & BELOW DRAIN DOWN 
WASTE OUTLET FOR DRAINAGE 
WRAP 2/ FILTER MESH

US Army Corps 
of Engineers ® 
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SCALE: NTS

WATER SERVICE ENTRANCEE1 SCALE: NTS

ELECTRIC WATER HEATER DETAILE4 SCALE: NTS

CIRCULATING PUMPE9

SCALE: NTS

FREEZE PROOF EMERGENCY SHOWERA1

SCALE: NTS

HOSE RACK DETAILSC4

SCALE: NTS

EXTERIOR EMERGENCY SHOWERA7

NOTES TO DESIGNER:

1. IN AREAS SUBJECT TO FREEZING CONDITIONS, SHOWER AND APPURTENANCES
SHALL BE HEAT TRACED (WITH THERMOSTATIC CONTROL), INSULATED, AND
COVERED BY MOLDED ABS PLASTIC JACKETING, ALL OF WHICH SHALL BE A
STANDARD PRODUCT OF THE SHOWER MANUFACTURER. HOSE BIBB ADJACENT TO
SHOWER SHALL BE HEAT TRACED ALSO.

1. EXTERIOR EMERGENCY SHOWER IS RECOMMENDED IN UNHEATED PUMP
SHELTERS WHERE FREEZING COULD OCCUR.

2. EMERGENCY SHOWER/EYEWASH NOT REQUIRED AT TRUCK FILLSTANDS OR HHT
CHECKOUT, BUT AT A MINIMUM A PORTABLE EYEWASH IS REQUIRED (COULD BE
LOCATED IN TRUCK)

2' 4'0 1'SCALE: 1/2" = 1'-0"



M

M

M

M

3a
3b

3c

3
a

3
b

3
c

3
b

3
a

3b
3a

os

PC

M

M

MMM

M

HA

J

A

B

C

D

1 2 3 4

D5
EL502

PA

PB

PA-23,25

PA-18,20

PA-13,15

B1,b

D

B,a

B1,b

B,a

A,a A1,a A,a A1,a A,a

A1,b A,b A1,b A,b A1,b

A,cA1,cA,cA1,cA,c

A1,c

MCC

C

C

C

C

E

PA-22,24

G,a

A.F.F.9' - 0"

PA-9

-

F

F

FXP

TOILET
103

MECH. ROOM
104

FXP

EF-2

PUMP ROOM
101

CONTROL ROOM
102

D1
EP501

-
---

US Army Corps 
of Engineers ® 
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SCALE:  1/4" = 1'-0"

LIGHTING PLANB1

NOTES: 

1.THE ENTIRE VOLUME UNDER THE PUMP HOUSE SHELTER EXCEPT THE VOLUME INSIDE
THE CONTROL ROOM, MECHANICAL ROOM, AND TOILET ROOM SHALL BE CONSIDERED A
CLASS 1, DIVISION 1 GROUP D, (T3 392 F), HAZARDOUS LOCATION.  ALL ELECTRICAL
EQUIPMENT INSTALLED WITHIN THE HAZARDOUS AREA SHALL BE SPECIFICALLY
APPROVED BY UL OR FACTORY MUTUAL FOR THE ABOVE HAZARDOUS AREA
CLASSIFICATION.

2. EACH CONDUIT ORIGINATING IN OR PASSING THROUGH OR UNDER A HAZARDOUS
AREA AND PENETRATING CONTROL ROOM WALLS, ROOF, OR FLOOR SHALL HAVE
EXPLOSION PROOF SEALING FITTINGS INSTALLED IN THE INTERIOR OF THE CONTROL
ROOM PER NFPA 70 ARTICLE 501.15.

3. CONNECT EF-2 TO THE LIGHT SWITCH.

4. CONDUIT AND CABLE SCHEDULE IS LOCATED ON SHEET EP604.

5. ALL METALLIC CONDUITS THAT ARE NOT ATTACHED TO A GROUNDED PANEL OR
ENCLOSURE SHALL BE GROUNDED USING A GROUNDED BUSHING.

DESIGNER NOTES:

1. PROVIDE EXTERIOR LIGHTS ON PUMP SHELTERS AT HIGHER ELEVATIONS, AS
REQUIRED.

2. LIGHTING DESIGN CRITERIA:
UFC 3-460-01, UFC 3-530-01, API 540 TABLE 4, and IESNA 10th Edition Handbook:

PUMP HOUSE/SHELTER:
Pump Room: 

Eh = 20 fc Avg @ 3'-6" AFF 
Ev = 5 fc Avg @ 3'-6" AFF
Uniformity (Avg:Min) = 3:1

Control Room Ambient: 
Eh = 30 fc Avg @ 2'-6" AFF
Ev = 15 fc Avg @ 3'-6" AFF 
Uniformity (Avg:Min) = 2:1

Toilet Room: 
Eh = 5 fc Avg @ 0'-6" AFF 
Ev - 3 fc Avg @ 3'-0" - 5'-0" AFF 
Uniformity (Avg:Min) = 2:1

Mechanical Room: 
Eh - 20 fc Avg @ 3'-6" AFF
Ev - 5 fc Avg @ 3'-6" AFF 
Uniformity (Avg:Min) = 3:1

120V, 20A RATED
PHOTOELECTRIC CONTROLLER



TYPE: SOS

CORPS OF ENGINEERS       DEPARTMENT OF THE ARMY

FEATURES

PATTERN:    170 DEGREE
COVERAGE:   300-1500 SF

TIME DELAY: ADJUSTABLE 15 SECONDS
 TO 30 MINUTES

OPTIONS

NOM. DIMENSIONS:  4 1/ 2" H X 15/16" D X 4 5/8" W

GENERAL DESCRIPTION

HOUSING: IMPACT RESISTANT INJECTION MOLDED ABS

MOUNTING:  WALL MOUNTED BETWEEN TOP OF OBSTRUCTIONS AND CEILING

ELECTRICAL:  LOW VOLTAGE, 120 VOLT

FINISH:  WHITE (INDOORS); BRONZE (OUTDOORS)

WEATHER-PROOF FOR OUTDOOR LOCATIONS

TEMPERATURE RANGE:  -20 TO +110 DEGREES F

FEATURES

SHIELDING:  CLEAR TEMPERED GLASS
DRIVER:  DRIVER HAS 1.5kV SURGE PROTECTION, 120-277V

NOM. DIMENSIONS:  23.2" W X 11.3 " H X 53" L

GENERAL DESCRIPTION

PROFILE:    4 TUBES; 4000K (CCT); 10000 LUMENS
LAMP TYPE: LED/75 CRI

HOUSING:  COPPER FREE (LESS THAN .4% COPPER), HEAVY 
GAUGE ALUMINUM CAST END PLATES

LAMP GUARD:  STAINLESS STEEL WIRE GUARD

MOUNTING:  POSITIVE CLAMP MOUNTING BRACKETS, ANGLE 
MOUNTING BRACKET, OR EXTENDED MOUNTING BRACKET

REFLECTORS: COPPER FREE, HEAVY GAUGE, EXTRUDED ALUMINUM PAINTED

FINISH:  NATURAL ALUMINUM

RATING:  NEC CLASS I, DIV. 1 & 2, GROUPS C & D

EMERGENCY BATTERY BACKUP WITH EMERGENCY DRIVER

BUILT IN FAILURE DETECTION

DIRECT/INDIRECT LED TROFFER
REVISED: APRIL 2016 NL-1LIGHTING PLATE:

LUMINAIRE REQUIREMENTS:

1. HOUSING - DIE-FORMED, COLD ROLLED STEEL, WITH ONE-PIECE LOWER REFLECTOR
HAVING TEXTURED, HIGH REFLECTANCE, WHITE POLYESTER POWDER-COATED FINISH.
OPTIONAL SIZES OF 1FT x 4FT, 2FT x 2FT, AND 2FT x 4FT AVAILABLE.

2. LIGHT SOURCE - UPWARD-FACING LEDS WITH DIFFUSE LENS TO ELIMINATE DIRECT VIEW
OF LIGHT SOURCE.  3500K COLOR TEMPERATURE UON, MAXIMUM BINNING TOLERANCE OF
A 4-STEP MCADAM ELLIPSE, MINIMUM EFFICACY OF 90 LUMENS/WATT, WITH A MINIMUM
CRI OF 80.  INITIAL LUMEN OUTPUT AS INDICATED IN LUMINAIRE SCHEDULE.

4. DRIVER - REPLACEABLE, INTEGRAL, HIGH-EFFICIENCY DRIVER WITH MINIMUM 0.9 PF,
OPERATING VOLTAGE OF 120-277V, THERMAL MANAGEMENT, < 20% TOTAL HARMONIC
DISTORTION.  STEP-DIMMABLE OR FULLY DIMMABLE AS INDICATED IN LUMINAIRE
SCHEDULE.

5. CERTIFICATION - UL 1598, DAMP LOCATION, DLC QUALIFIED, AND ROHS COMPLIANT.
COMPLIES WITH LM79, LM80 AND TM21 TESTING STANDARDS. UL 924 WHEN EQUIPPED
WITH EMERGENCY BATTERY BACK-UP.  IC RATED WHEN INDICATED.

6. MOUNTING - RECESSED IN SUSPENDED ACOUSTICAL TILE OR HARD CEILING.

7. EMERGENCY DRIVER AS REQUIRED BY DRAWINGS.

FEATURES:

OPTICS:
7000 LUMENS .
NEMA TYPE IV DISTRIBUTION.
LIGHT SOURCE - 4000K WITH 70 CRI.
ZERO UPLIGHT.

ELECTRICAL:
LIGHT SOURCE SHALL BE 30 HIGH-EFFICACY LEDS.
120 VOLT OPERATION.
INTEGRAL BATTERY RATED FOR -20 TO 60 DEGREE C FOR A MINIMUM DURATION
OF 90 MINUTES.
CONTROLLED BY MOTION SENSOR TO BE PROVIDED WITH THE LIGHT FIXTURE.
RATED LIFE SHALL BE 100,000 HOURS AT 25°C.
POWER SOURCE POWER FACTOR >90%, THD <20%.
SURGE PROTECTION SHALL MEET A MINIMUM CATEGORY B (PER ANSI/IEEE C62.41.2).

CONSTRUCTION:
PRECISION-MOLDED ACRYLIC LENSE FOR WALL-MOUNT APPLICATIONS.
SINGLE-PIECE DIE-CAST ALUMINUM HOUSING.
DIE-CAST DOOR FRAME, FULLY GASKETED WITH A ONE-PIECE SOLID SILICONE GASKET
TO KEEP OUT MOISTURE AND DUST, WITH AN IP65 RATING FOR THE LUMINAIRE.
DIMENSIONS:  7 1/8" HEIGHT X 16 3/8" WIDTH X 9 5/16" DEPTH

FINISH:
ZINC-INFUSED THERMOSET POWDER COAT FINISH WITH MINIMUM 3 MILS THICKNESS.
COLOR SHALL BE DARK BRONZE.
NON-TEXTURED FINISH.

INSTALLATION:
UNIVERSAL MOUNTING PLATE WITH INTEGRAL MOUNTING SUPPORT ARMS.

LISTINGS:

CSA CERTIFIED TO U.S. AND CANADIAN STANDARDS.
LIGHT ENGINES ARE IP66 RATED.
LUMINAIRE - IP65 RATED.
SUITABLE FOR WET LOCATIONS WHEN MOUNTED WITH THE LENSES DOWN.
RATED FOR -30°C MINIMUM AMBIENT.

MANUFACTUER REFERENCE:
LITHONIA SERIES CSXW LED OR AN APPROVED EQUIVALENT.

LED INDUSTRIAL STRIP
REVISED: APRIL 2016 NL-7LIGHTING PLATE:

LUMINAIRE REQUIREMENTS:

1. HOUSING - DIE-FORMED, COLD-ROLLED STEEL, WITH REINFORCEMENT RIBS FOR RIGIDITY
AND SPECULAR ALUMINUM OR HIGHLY-REFLECTIVE PAINTED STEEL REFLECTORS.
OPTIONAL LENGTHS OF 4FT OR 8FT.

2. FINISH - MULTI-STAGE PHOSPHATE BONDING TREATMENT FINISHED WITH
HIGH-REFLECTANCE, WHITE POLYESTER POWDER COAT, PAINTED AFTER FABRICATION.

3. LIGHT SOURCE - SOLID STATE LEDS WITH MINIMUM 50K HOURS RATED LIFE AT L70,
3500K CCT UON, MINIMUM 80 CRI, MAXIMUM 4-STEP MCADAM ELLIPSE BINNING
TOLERANCE FOR COLOR CONSISTENCY, AND MINIMUM EFFICACY OF 100 LUMENS/WATT.
INITIAL LUMEN OUTPUT AS INDICATED IN LUMINAIRE SCHEDULE.

4. DRIVER - REPLACEABLE, INTEGRAL, HIGH-EFFICIENCY DRIVER WITH MINIMUM 0.9 PF,
OPERATING VOLTAGE OF 120-277V, THERMAL MANAGEMENT, < 20% TOTAL HARMONIC
DISTORTION.  ON-OFF CONTROL, STEP-DIMMABLE OR FULLY DIMMABLE AS INDICATED.

5. CERTIFICATION - UL 1598, DAMP LOCATION, DLC QUALIFIED, AND ROHS COMPLIANT.
COMPLIES WITH LM79, LM80 AND TM21 TESTING STANDARDS. UL 924 WHEN EQUIPPED
WITH EMERGENCY BATTERY BACK-UP.

6. MOUNTING - SURFACE ON CEILING OR SUSPENDED.

7. OPTIONS - WIRE GUARD, CHAIN, STEM OR SWIVEL STEM HANGERS.

8. THIS SKETCH IS A NON-PROPRIETARY GRAPHIC REPRESENTATION OF A LUMINAIRE THAT
MAY MEET THE SPECIFICATION REQUIREMENTS. IT IS NOT INTENDED TO INDICATE A
CERTAIN MANUFACTURER OR PREFERENCE.

REVISED: AUGUST 2004 NL-63LIGHTING PLATE:

LED EXIT SIGN

13"
NOMINAL

NOMINAL
9"

HOUSING - DIE-CAST ALUMINUM OR HIGH-IMPACT, UV-STABILIZED, INJECTION-MOLDED

LETTERS/CHEVRONS - MINIMUM 6" HIGH WITH 3/4" STROKE. RED OR GREEN LETTERS

FINISH (ON CAST ALUMINUM HOUSING ONLY) - TEXTURED POWDER COAT FINISH
OPTIONS INCLUDE WHITE, WHITE WITH BRUSHED ALUMINUM FACE, BLACK, OR BLACK

EMERGENCY PACK - SOLID-STATE, CONSTANT-CURRENT TYPE BATTERY CHARGER WITH

MOUNTING - UNIVERSAL MOUNTING KIT FOR CEILING, WALL OR END-OF-FIXTURE

ILLUMINATION - PROVIDED BY RED, GREEN OR WHITE HIGH-OUTPUT LEDS INSIDE

1.

2.

3.

4.

5.

6.

LUMINAIRE REQUIREMENTS:

MOUNTING.

THERMOPLASTIC. SINGLE OR DOUBLE-FACED AS INDICATED.

AS INDICATED. PROVIDE CHEVRONS AS INDICATED EITHER LEFT, RIGHT OR BOTH

MAINTENANCE-FREE, NICKEL-CADMIUM BATTERY, AC-ON INDICATOR LAMP AND

WITH BRUSHED ALUMINUM FACE.

DIRECTIONS AS INDICATED. CHEVRONS PUNCHED OUT THROUGH HOUSING AS REQUIRED.

TEST SWITCH.

OF FIXTURE HOUSING. PROVIDE POLYSTYRENE DIFFUSER IN COLOR INDICATED WITH
FREQUENCY-MATCHED SILKSCREEN COATING FOR MAXIMUM LED LIGHT OUTPUT.

CERTIFICATION - UL LISTED AND CERTIFIED FOR DAMP LOCATIONS; RATED FOR CLASS 1, 
DIVISION 1, GROUP D HAZARDOUS LOCATIONS.

7.
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SCALE: NTS

WALL MOUNTED ULTRASONIC &
INFRARED OCCUPANCY SENSORA4

SCALE: NTS

FIXTURE TYPE "A" & "A1"E1

SCALE: NTS

FIXTURE TYPE "B" & "B1"A1

SCALE: NTS

FIXTURE TYPE "C"D4

SCALE: NTS

FIXTURE TYPE "D"1

SCALE: NTS

FIXTURE TYPE "F" & FXPA8



WALL MOUNTED LED
REVISED: APRIL 2016 NL-9LIGHTING PLATE:

LUMINAIRE REQUIREMENTS:

1. HOUSING - DIE-FORMED, COLD-ROLLED STEEL, WITH REINFORCEMENT RIBS FOR RIGIDITY;
END CAPS SAME MATERIAL AS HOUSING, SECURED WITH TABS, SCREWS OR RIVETS.
WHITE ENAMEL FINISH APPLIED AFTER FABRICATION.  OPTIONAL LENGTHS OF 2FT OR 4FT.

2. LENS - ACRYLIC PRISMATIC OR WHITE OPAL TO PROVIDE EVEN ILLUMINATION AND TO
ELIMINATE PIXILATION FROM LED LIGHT SOURCE.

3. LIGHT SOURCE - SOLID STATE LEDS WITH MINIMUM 50K HOURS RATED LIFE AT L70, 3500K
CCT UON, MINIMUM 80 CRI, MAXIMUM 4-STEP MCADAM ELLIPSE BINNING TOLERANCE FOR
COLOR CONSISTENCY, AND MINIMUM EFFICACY OF 90 LUMENS/WATT.  INITIAL LUMEN
OUTPUT AS INDICATED IN LUMINAIRE SCHEDULE.

4. DRIVER - REPLACEABLE, INTEGRAL, HIGH-EFFICIENCY DRIVER WITH MINIMUM 0.9 PF,
OPERATING VOLTAGE OF 120-277V, THERMAL MANAGEMENT, < 20% TOTAL HARMONIC
DISTORTION.  ON-OFF CONTROL, STEP-DIMMABLE OR FULLY DIMMABLE AS INDICATED.

5. CERTIFICATION - UL 1598, DAMP LOCATION, DLC QUALIFIED, AND ROHS COMPLIANT.
COMPLIES WITH LM79, LM80 AND TM21 TESTING STANDARDS. UL 924 WHEN EQUIPPED WITH
EMERGENCY BATTERY BACK-UP.

6. MOUNTING - SURFACE.

7. OPTIONS - INTEGRAL MOTION SENSOR, EMERGENCY BACK-UP.

8. THIS SKETCH IS A NON-PROPRIETARY GRAPHIC REPRESENTATION OF A LUMINAIRE THAT
MAY MEET THE SPECIFICATION REQUIREMENTS. IT IS NOT INTENDED TO INDICATE A
CERTAIN MANUFACTURER OR PREFERENCE.

FINISH FLOOR @
PUMP ROOM

99' - 9"

T.O. OF FRAMES
107' - 4"

T.O. EAVE
116' - 6"

T.O. FOOTING
98' - 0"

ABCD

T.O. DECK HEIGHT
113' - 8"

FINISH FLOOR @
CONTROL ROOM
100' - 0"

REVISED: AUGUST 2004 LIGHTING PLATE:

HIGH EFFICIENCY RECESSED 2' X 2' FIXTURE

3.5"
NOMINAL

NL-81

LUMINAIRE REQUIREMENTS:
1. HOUSING - DIE-FORMED, COLD-ROLLED STEEL, WITH REINFORCEMENT RIBS FOR RIGIDITY.
ENDCAPS SECURED WITH TABS, SCREWS OR RIVETS. FIXTURE SHALL NOT PERMANENTLY
DEFORM OUT OF "SQUARE" WHEN PICKED UP FROM ANY CORNER.

2. FINISH - MULTI-STAGE PHOSPHATE BONDING TREATMENT FINISHED WITH HIGH
REFLECTANCE (MINIMUM 85%), BAKED WHITE ENAMEL FINISH.

3. REFLECTORS - TWO-PIECE CURVED ALUMINUM WITH MATTE WHITE FINISH.

4. SHIELDING - HIGH-TRANSMISSION ACRYLIC.

5. LAMPS - SEE LIGHTING FIXTURE SCHEDULE.

6. DRIVER - CLASS P, THERMALLY-PROTECTED, HIGH POWER FACTOR ( 0.95), ELECTRONIC
TYPE WITH SOUND RATING A. SEE SPECIFICATION OR LIGHTING FIXTURE SCHEDULE FOR
DRIVER OPTIONS AND SPECIFICS. DRIVER SHALL BE DIMMABLE TO 10% WHERE CONNECTION
TO DIMMING SWITCHES IS INDICATED ON THE DRAWINGS.

7. CERTIFICATION - UL LISTED AND LABELED.

8. PHOTOMETRICS - MINIMUM VALUE OF COEFFICIENT OF UTILIZATION (CU) AND EFFICIENCY,
GIVEN INTERIOR CAVITY REFLECTANCES OF 80-50-20:

64

92

70
80

RCR

2
1

3
4

CU

TYPE G
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SCALE: NTS

FIXTURE TYPE "E"D1

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

PUMPHOUSE LIGHT ELEVATIOND5
4' 8'0 2' 1' 2'0 6"

SCALE: NTS

FIXTURE TYPE "G"A1

BRIDGE CRANE AREA; COORDINATE LIGHT FIXTURES
HEIGHT ABOVE CRANE.
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LIGHTING FIXTURE SCHEDULE

FIXTURE
SYMBOL COUNT

LAMP
TYPE

LAMP
WATTS

LAMP
QTY VOLTS

MIN FIXT
LUMENS
OUTPUT

MOUNTING
HEIGHT A.F.F. BASIS OF DESIGN REMARKS

A 8 LED 94 W 4 208 V 10800 Lms SUSPENDED
15'-9"

A) Holophane HXPL10L44TAS
B) AZZ XP100L44LU

RATED FOR CLASS 1, DIVISION 1, GROUP D HAZARDOUS LOCATIONS. THE MOUNTING
HEIGHT SHALL BE COORDINATED SO THE BRIDGE CRANE WILL PASS UNDER THE
LIGHTS.

A1 8 LED 94 W 4 208 V 10800 Lms SUSPENDED
15'-9"

A) Holophane HXPL10L44TAS
B) AZZ XP100L44LU

RATED FOR CLASS 1, DIVISION 1, GROUP D HAZARDOUS LOCATIONS. THE MOUNTING
HEIGHT SHALL BE COORDINATED SO THE BRIDGE CRANE WILL PASS UNDER THE
LIGHTS; SELF -TEST EMERGENCY DRIVER WITH REMOTE SWITCH; WITH FIXTURE
(WHERE REQUIRED).

B 2 LED 55 W 1 120 V 5689 Lms RECESSED A) Lithonia 2RTL4 60L EZ1 LP840
B) Cree CR24-20L-40K-10V
C) Columbia LEPC24-40MWG-LL-_-EDU

UL LISTED FOR DRY LOCATION.

B1 2 LED 55 W 1 120 V 5689 Lms RECESSED A) Lithonia 2RTL4 40L EZ1 LP840
B) Cree CR24-20L-40K-10V
C) Columbia LEPC24-40MWG-LL-_-EDU

UL LISTED FOR DRY LOCATION; EMERGENCY  DRIVER OR BATTERY PACK
SUPPLEMENTAL TO THE FIXTURE (WHERE REQUIRED).

C 4 LED 18 W 1 208 V 1450 Lms WALL 9'-0" A) Lithonia WST LED P1 40K VF MVOLT
B) Visionaire
VSC-1-T3-16LC-3-4K-UNV-WM-BZ-EBPL-DIM

UL LISTED FOR WET LOCATION; 0-10V DIMMING DRIVER; PROVIDE EMERGENCY
BATTERY BACKUP (WHERE REQUIRED).  WHERE LOCATED ON THE BUILDING
EXTERIOR, EMERGENCY BATTERY PACK SHALL BE COLD-WEATHER RATED.

D 1 LED 36 W 1 120 V 2000 Lms WALL 7'-6" A) Cooper Neo-Ray S23-DW-1L40-ETG-4-U-DD-S93HTS
B) Philips 29x1LAGWN04_1
C) Prudential BIO-LIN-LED4-HO-4-**-SAL-D1

UL LISTED FOR DRY LOCATION.

E 1 LED 48 W 1 120 V 4000 Lms SUSPENDED
10'-6"

A) Columbia LCS4-40ML
B) Eaton RZL-NL-3L40-1C-UNV-4
C) HE Williams 75-4-L50-840-WG-7514
D) Lithonia MSL 4000LM L/LV MVOLT GZ10 35K 80CRI
LCHOSZU
E) LSI S-4-LED-HO-NW-WG240
F) Philips LBX55L840-UNV

UL LISTED FOR DAMP LOCATION; EMERGENCY DRIVER (WHERE REQUIRED) MAY BE
RATED FOR DRY LOCATION.  PROVIDE WIRE GUARD WITH FIXTURE WHEN NOT
PROVIDED WITH LOUVERS/BAFFLE.

F 2 LED 6 W 120 V WALL Holophane MEX S SD PARALLEL TO WALL; SINGLE-SIDED; EMERGENCY BATTERY POWER;
SELF-DIAGNOSTICS.

FXP 2 LED 6 W WALL Holophane HDXE S AM PW EM UL844 RATED FOR CLASS I, DIVISION 2, GROUPS A, B, C, AND D; UL 924; RATED FOR
WET LOCATIONS, MINIMUM NEMA 4/IP65; PARALLEL TO WALL; SINGLE-SIDED;
EMERGENCY BATTERY POWER; SELF-DIAGNOSTICS.

G 1 LED 23 W 1 120 V 2000 Lms RECESSED A) Cree CR22-20L-35K-S
B) Columbia LEPC22-40MWG-LL-_-EDU
C) Metalux 22AC-LD5-23-UNV-L840-CD1
D) Lithonia 2RTL2 20L EZ1 LP840

UL LISTED FOR DRY LOCATION; EMERGENCY DRIVER OR BATTERY PACK
SUPPLEMENTAL TO THE FIXTURE (WHERE REQUIRED).

GENERAL LIGHTING NOTES:

1. BASIS OF DESIGN IS INCLUDED TO ASSIST THE CONTRACTOR IN UNDERSTANDING THE DESIGN INTENT IN SELECTING FIXTURES CONSISTENT WITH THE INTENT.  THE DESIGN BASIS ILLUSTRATES THE PHYSICAL, OPTICAL, AND ELECTRICAL ATTRIBUTES REQUIRED.  ALTERNATE FIXTURES BY OTHER
MANUFACTURERS ARE ALLOWABLE IF THEY SATISFY THE DETAILS AND SPECIFICATIONS, AND THE PHYSICAL, OPTICAL, AND ELECTRICAL ATTRIBUTES OF THE DESIGN BASIS IDENTIFIED IN THESE SCHEDULES.  ALTERNATE FIXTURES SHALL NOT BE ORDERED PRIOR TO APPROVAL BY THE DOR.  SEE REMARKS
REGARDING SPECIFIC OPTIONS TO INCORPORATE (FOR EXAMPLE, WHERE EMERGENCY BATTERY BACKUP IS REQUIRED BY BEING LABELED "EMERGENCY" OR "E" BUT OMITTED FROM THE CATALOG NUMBER, AN EMERGENCY BALLAST/DRIVER SHALL BE PROVIDED FOR SUCH FIXTURE).

2. THE MINIMUM CRI FOR ALL LED LAMPS SHALL BE 70.

3. LAMP/FIXTURE LUMEN OUTPUT, LAMP/FIXTURE RATED LIFE, BALLAST/DRIVER INPUT WATTAGE, AND BALLAST/DRIVER FACTOR, NOT INDICATED ON THIS SCHEDULE, SHALL COMPLY WITH SPECIFICATION SECTION 26 51 00: INTERIOR LIGHTING.

4. ALL FIXTURES, LAMPS, DRIVERS, AND BALLASTS SHALL BE RATED FOR STARTING AT ZERO DEGREES FAHRENHEIT UNLESS OTHERWISE NOTED.

5. ALL BALLASTS/DRIVERS INCLUDING EMERGENCY BALLASTS/DRIVERS SHALL BE INTEGRAL TO THE FIXTURE AND SHALL BE FACTORY INSTALLED UNLESS OTHERWISE NOTED.

6. ALL FIXTURES SHALL BE FACTORY PREWIRED WITH HIGH TEMPERATURE WIRE, AND SHALL BE COMPLETELY ASSEMBLED AND TESTED PRIOR TO SHIPMENT.

7. FIXTURES SHALL BE COMPATIBLE WITH THE CEILING TYPE IN WHICH THEY ARE INSTALLED. RECESSED FIXTURES INSTALLED IN PLASTER CEILINGS SHALL INCLUDE PLASTER FRAMES.

8. INDUSTRIAL AND STRIP FIXTURES MOUNTED IN ATTIC SPACES, MECHANICAL/ELECTRICAL ROOMS AND SIMILAR UTILITY EQUIPMENT SPACES SHALL BE CHAIN MOUNTED UNLESS OTHERWISE INDICATED AND SHALL BE LOCATED IN CONSULTATION WITH THE CONTRACTING OFFICER'S REPRESENTATIVE TO AVOID
INTERFERENCE WITH OR BY OTHER EQUIPMENT.

9. LAMPS AND FIXTURES CONNECTED TO DIMMING BALLASTS/DRIVERS SHALL BE OPERATED AT FULL OUTPUT FOR NO LESS THAN 100 HOURS PRIOR TO DIMMING.

10. FIXTURES IDENTIFIED AS RATED FOR WET LOCATIONS SHALL BE ALLOWED TO UTILIZE A UL LISTED DAMP LOCATION EMERGENCY BATTERY BALLAST/DRIVER WHERE INDICATED IN THE SCHEDULE REMARKS COLUMN.

11. ALL REFERENCES TO SPACING AND MOUNTING HEIGHTS ARE MEASURED FROM THE FIXTURE CENTERLINE UNLESS OTHERWISE NOTED.

12. ALL EMERGENCY AND EXIT FIXTURES SHALL BE SELF-TESTING, SELF-DIAGNOSTIC TYPE.

13. FIXTURE QUANTITIES LISTED IN SCHEDULES ARE PROVIDED AS A COURTESY BASED ON THE LAYOUT AT TIME OF AWARD.  CONTRACTOR IS RESPONSIBLE FOR VERIFYING QUANTITIES BASED ON THE FIXTURES SHOWN ON THE LIGHTING PLANS.
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UF

UF

UF

MOV-1 MOV-2

MOV-3

FABAT

PB-2

AHU-1

PDP-1

MCC

PA-38,40,42
PA-1

UF

EF-1

R16

R17

R19

UH-1

PA-35

GFI,WP2 #10, #10G 
IN 3/4" C 

GFI,WP

PA-27,29

PA-17

PA-4

PA-37,39,41
SPD1

PA-32,34,36

PCP

PA-8
PB-1,3

PA-14,16

UF

MCC
MCC

UFUF

MCC
UF

R20

R20

R20
R20

R20

R20

R20

MOV-4 MOV-5 MOV-6 MOV-7

MCC P1-1,3

MCC-P1

MCC P1-2

HP-1

60A/2P/50AF

R13

R21

MCC

MECH. ROOM
104

PA-7

CONTROL ROOM
102

PUMP ROOM
101

R2

R3

EXP

EXP

R13 R13 R13 R13

R13

MCC

R13

R13

2 #10, #10G 
IN 3/4" C 

UF

UF

RCP-1

100A/2P/70AF

PENTHOUSE

D1
EP501

MCCMCC
MCC

MCC

MCC

UF

C13

ES0-1 ES0-2 ES0-3 ES0-4 ES0-5

MCC

J24 J25 J26 J27 J28C50

C52

C51
C53

C54
C55

C56
C57 C17

R4

TO PENTHOUSE
LOUVERS

MCC

MCCMCC

TO 
EF-1

SPD2
PB-37,39,41

FS

EPDS

R1, C1, J1

J

S
H

PIT
1

H

DPT
1

PS
1

SHA

VIBRATING HORN, 100 dB AT 10 FEET

RESONATING HORN, 100 dB AT 10 FEET WITH 
SOUND DISTINCT FROM VIBRATING HORN

JUMBO MUSHROOM PUSHBUTTON STATION, 1-NC 
MOMENTARY CONTACT, MOUNT AT 6' AFF

PRESSURE INDICATING TRANSMITTER

DIFFERENTIAL PRESSURE TRANSMITTER

PRESSURE SENSOR

SOLENOID OPERATOR ON VALVE

FLEXIBLE CONDUIT

JUNCTION BOX OR CONDULET PER N.E.C.

POWER, CONTROL, JUNCTION BOX LABELS PER 
CONDUIT AND CABLE SCHEDULES ON SHEET EP604

TELEPHONE SYSTEM BELL/STROBE LIGHT

KEYED HAND-AUTO SELECTOR SWITCH AND RUN 
LIGHT (SEE KEYED NOTE 5)

EMERGENCY POWER DOWN STATION

FLOW SWITCH

T

SUPPLEMENTAL POWER LEGEND:

EXP HAZARDOUS AREA RATED
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SCALE:  1/4" = 1'-0"

ELECTRICAL POWER PLANB2

KEYED NOTES:

1.THE ENTIRE VOLUME UNDER THE PUMP HOUSE SHELTER EXCEPT THE VOLUME INSIDE THE CONTROL
ROOM, MECHANICAL ROOM, AND TOILET ROOM SHALL BE CONSIDERED A CLASS 1, DIVISION 1 GROUP D,
(T3 392 F), HAZARDOUS LOCATION.  ALL ELECTRICAL EQUIPMENT INSTALLED WITHIN THE HAZARDOUS
AREA SHALL BE SPECIFICALLY APPROVED BY UL OR FACTORY MUTUAL FOR THE ABOVE HAZARDOUS
AREA CLASSIFICATION.

2. EACH CONDUIT ORIGINATING IN OR PASSING THROUGH OR UNDER A HAZARDOUS AREA AND
PENETRATING CONTROL ROOM WALLS, ROOF, OR FLOOR SHALL HAVE EXPLOSION PROOF SEALING
FITTINGS INSTALLED IN THE INTERIOR OF THE CONTROL ROOM PER NFPA 70 ARTICLE 501.15.

3. CONNECTION FOR EYE WASH/SHOWER AND HOSE BIB HEAT TAPE.  500 WATTS WITH INTEGRAL
THERMOSTAT.

4. A MEANS SHALL BE PROVIDED FOR THE FUTURE REMOVAL OF EQUIPMENT WITHOUT THE TURNING OR
REMOVAL OF CONDUIT IN HAZARDOUS LOCATIONS.  THIS MAY BE ACCOMPLISHED BY THE INSTALLATION
OF AN APPROPRIATE EXPLOSION PROOF UNION AT OR NEAR THE CONDUIT ENTRANCE TO THE
ENCLOSURE.  UNION SHALL BE RATED FOR THE HAZARDOUS CLASSIFICATION LISTED ABOVE.

5. KEYED HAND-AUTO SWITCH WILL BE KEYED ALIKE WITH THE CORRESPONDING
KEYED HOA SWITCH IN THE MCC.  SEE SHEET EP602.

6. SUPPLY POWER FROM SPARE CIRCUIT IN PANELBOARD.

DESIGNER NOTES:

1. IF A PUMP SHELTER IS TO BE DESIGNED, RATHER THAN A PUMP HOUSE,
DELETE THE PUMP ROOM EXHAUST FAN.

1 4

2

3

GENERAL NOTES:

1. CONDUIT AND CABLE SCHEDULE IS LOCATED ON SHEET EP604.

2. ALL METALLIC CONDUITS THAT ARE NOT ATTACHED TO A
GROUNDED PANEL OR ENCLOSURE SHALL BE GROUNDED USING
A GROUNDED BUSHING.

6



TTP

FTRC

PA

T2
FABAT

PB

FACP

ATG

SPD1

PCP

WINDOW WINDOW

D1
EP501

SPD2

7'
 - 

6"

APPROX.  20' - 0"

WH

EF-1

FTP-1

MCC-
P1

FP-1 FP-2 FP-3 FP-4 FP-5JP-1

EPDS
SYSTEM

FP-6

MCB

SPACE

INCOMING 
LINE

METERING

PDP-1

SPACE

MOV-1

MOV-2

MOV-3

MOV-4

MOV-5

MOV-6

MOV-7

SPD

GEN.
CB

3' - 0" 1' - 8"
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SCALE:  1/2" = 1'-0"

CONTROL ROOM ELEVATIONF2

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

MCC SECTIONC1
SCALE:  3/4" = 1'-0"

MCC INCOMING MAIN SIDE ELEVATIONC7

1(TYP.)

KEYNOTES:

1. COORDINATE ALL DEDICATED RECEPTACLES WITH ACTUAL FINAL EQUIPMENT LOCATIONS.

2. CONTRACTOR SHALL VERIFY ALL ELECTRICAL EQUIPMENT LOCATIONS WITH OTHER CRAFTS.  IF CONFLICTS
ARISE, CONTACT THE COR IMMEDIATELY.

2 (TYP.)

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

MCC SIDE ELEVATIONC9
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SCALE: NTS

MOTOR CONNECTION DETAILD1

KEYED HAND AUTO 
SWITCH WITH INDICATING

LIGHT

FLOOR

SCALE: NTS

MOTOR CONNECTION DETAIL 2A1

MCC

TRENCH IN FLOOR TO 
PROVIDE ROOM FOR CONDUIT 
SEAL-OFFS

EXPLOSION PROOF
MOTOR JUNCTION BOX

UNION

CONDUIT SEAL-OFF SEE NEC 501.15 (A) (1) (2)FLEX CONDUIT

EXPLOSION PROOF PULL BOX, (NO SPLICES)
SIZED IN ACCORDANCE WITH NEC 314.28;
INTERNAL DIMENSIONS: 16" X 16" X 8" MIN.

MCC POWER & CONTROL
SEE CONDUIT AND CABLE
ON SHEET EP604

HOUSEKEEPING PAD

CONDUIT SEAL-OFF



3'
-0

"
2'

-0
"

#6 BARE CU IN 3/4"C EXTEND
TO GROUNDING ELECTRODE

FINISHED FLOOR

2 #12, 1 #12 GND, 3/4"C
CIRCUIT PANEL PA

4'X4'X3/4" PLYWOOD
BACKBOARD FIRE RATED BY 

MANUFACTURING PROCESS.  PAINT TO 
MATCH WALL..

14 TERMINAL GROUND BUS BAR; EG507

1" CONDUIT, (SPARE) TO PCP

1" CONDUIT, WITH 4 PAIR
TELEPHONE CABLE TO
TELEPHONE BACKBOARD

2/C #14 SHIELDED, TWISTED PAIR
CABLE, 3/4"C TO ATGs ON BULK TANKS

VAREC
8130 RTU

WITH
N8214 & N8217

INTERFACE
MODULE

VEEDER-ROOT
TLS-350 PLUS

#6

2/C #14 SHIELDED, TWISTED PAIR
CABLE, 1/2"C TO ATG ON PRT

2/C #14 SHIELDED, TWISTED PAIR
CABLE, 1/2"C TO LEAK DETECTION
MONITOR ON PRT

THE RTU AND PANEL MONITOR ARE PROVIDED BY SPEC
SECT. 33 52 43.11.  ALL CONDUIT FOR ATG SYSTEM SHALL BE RIGID
STEEL, (GALVANIZED ABOVEGROUND AND PVC COATED UNDERGROUND).
THE ATG SYSTEM FOR THE BULK TANKS SHALL BE ENRAF 854 TYPE.
THE ATG SYSTEM FOR THE PRT SHALL BE VEEDER-ROOT TLS-350 PLUS TYPE.

2 #12, 1 #12 GND, 3/4"C
PANEL PA

4/C #14 SHIELDED, TWISTED PAIR
CABLE, 3/4"C RS-232 SERIAL CONNECTION

8650 OPERATOR
INTERFACE TERMINAL
PANEL MOUNTED TOUCH 
SCREEN DISPLAY FOR TANK 
GAUGING APPLICATIONS
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SCALE: NTS

ATG  BACKBOARDE2

DESIGNER NOTES:

1. IF ANOTHER TYPE OF ATG SYSTEM IS TO BE USED INSTEAD OF THE ENRAF
TYPE, THIS DETAIL SHOULD BE MODIFIED TO SHOW THE APPROPRIATE
REQUIREMENTS FOR THAT TYPE OF ATG SYSTEM.



AS A

VS V

(3)

T-1

1200AF 
600AT 
IC

GROUND BUS

NEUTRAL BUS

T-2

R

G

SS HOA

R

G

SS HOA

R

G

SS HOA

R

G

SS HOA

R

G

SS HOA

R

G

SS HOA

NEW
300 kW

GENERATOR
(SEE DESIGNER NOTE 2)

TO PRIMARY 
DISTRIBUTION

1200AF
1000AT
GFI
IC

MOTOR CONTROL CENTER (MCC)  480V, 3 PHASE, 4 WIRE, 1200A MAIN BUS, 400A GROUND BUS, 42,000 AIC SYMETRICAL

100A

R1

R2

R3

R5

R6

R7 R8 R9 R10 R11 R12

R

G

SS HOA

R16

50 AMP

750kVA, 3 PHASE, 5% Z
480Y/277V
PAD MOUNTED TRANSFORMER

15A
GFI

30A

*****

400AF 
250AT 
GFI

FVNR
NEMA 1

FVNR
NEMA 00

RVSS
NEMA 5

PANEL PA

PUMP ROOM
EXHAUST 

FAN
1.5 HP
(EF-1)

FUEL
TRANSFER

PUMP #1
10 HP

(FTP-1)

FUELING
PUMP #1
125 HP
(FP-1)

FUELING
PUMP #2
125 HP
(FP-2)

FUELING
PUMP #3
125 HP
(FP-3)

FUELING
PUMP #4
125 HP
(FP-4)

FUELING
PUMP #5
125 HP
(FP-5)

* KEYED HOA SWITCHES SHALL BE KEYED
ALIKE WITH THE CORRESPONDING KEYED
HAND-AUTO SWITCHES LOCATED NEAR THE
MOTORS. SEE SHEET EP602.

200 AMP LOAD
BREAK 4 WAY
DISCONNECT

SWITCH

CONTRACTORS PROTECTIVE
COORDINATION STUDY SHALL
VERIFY FUSE SIZE.

#2/0

#4/0

#4/0 TO GROUND ROD
SEE SHEET EG101

KEYED INTERLOCK

480

120

(3)

1200 / 5

DESIGNER NOTES:

1. TRANSFORMERS, SWITCHGEAR, MOTOR CONTROL CENTER, FUSES, CIRCUIT BREAKERS,
AND CONDUCTORS SHALL HAVE RATINGS APPROPRIATE FOR THE ACTUAL LOADS AND FOR
THE CHARACTERISTICS OF THE PRIMARY SERVICE.  SWITCHGEAR, MOTOR CONTROL
CENTER, AND BREAKERS SHALL HAVE SHORT CIRCUIT RATINGS BASED ON ACTUAL
LOADS, AVAILABLE SHORT CIRCUIT CURRENT, AND EQUIPMENT RATINGS.

2. ENGINE GENERATOR SIZE SHALL BE BASED ON THE ABILITY TO START ONE PUMP
WITH NO MORE THAN A 20% VOLTAGE DIP WITH A 50KVA LOAD ON PANEL PA AND ONE
OTHER PUMP ALREADY RUNNING.  GENERATOR SHALL BE ABLE TO RUN 1/2  OF THE PUMPS.
THE STAND BY PUMP IS NOT COUNTED IN THE PUMP TOTAL.  FOR OCONUS SITES THE
GENERATOR MAY BE SIZED TO RUN FOUR PUMPS AT THE REQUEST OF THE SERVICE SME.

3. KIRK KEY INTERLOCK SYSTEM USED ON MAIN AND GENERATOR CIRCUIT BREAKERS TO ENSURE
BOTH ARE NOT CLOSED AT THE SAME TIME.

4. ACTUAL AVAILABLE FAULT CURRENT SHALL BE CALCULATED AS REQUIRED BY UFC 3-501-01 AND
NFPA 70.

5 VOLTAGE DROP SHALL BE CALCULATED AS REQUIRED BY UFC 3-501-01

NOTES:

1. ZONE SELECTIVE GROUND FAULT RELAYING SHALL BE APPLIED TO THE GFI
ON EACH FUEL PUMP CIRCUIT BREAKER AND THE GFI ON THE MAIN CIRCUIT
BREAKER OF THE MDS.

2. IC INDICATES AN INSULATING CASE TYPE OF CIRCUIT BREAKER.

3. THE HORSEPOWERS INDICATED ARE APPROXIMATE.  MOTORS ARE TO BE SIZED IN
ACCORDANCE WITH PERFORMANCE INFORMATION GIVEN IN OTHER PORTIONS OF THE
PLANS AND SPECIFICATIONS.  IF MOTORS, OR OTHER COMPONENTS OR EQUIPMENT ARE
FURNISHED IN SIZES OTHER THAN INDICATED, IT IS THE RESPONSIBILITY OF THE
CONTRACTOR TO ADJUST THE INDICATED SIZES OF WIRING, CIRCUIT BREAKERS, ETC.
AND TO RECIRCUIT IF NECESSARY AT NO ADDITIONAL COST TO THE GOVERNMENT.

4. CONTRACTOR SHALL SUPPLY CAPACITORS OF THE SIZE RECCOMENDED BY THE
MANUFACTURERS FOR MOTORS INDICATED TO HAVE CAPACITORS.

GENERAL NOTES:

1. SEE CONDUIT AND CABLE SCHEDULES ON SHEET EP604.

2. EPDS SYSTEM SHALL BE AS DETAILED ON SHEET EP605 & EP606.

20A

R17

12 KW 
WATER
HEATER
(WH-1)

48
0-

20
8/

12
0V

 3
.2

 %
 Z

75
 K

VA
 X

FM
R

SURGE
ARRESTER

15 kV CLASS

SURGE
PROTECTIVE

DEVICE

20A

PANEL PB

R18

M M

K

K

M M MMM

G

KWH

WH

400AF 
250AT 
GFI

400AF 
250AT 
GFI

400AF 
250AT 
GFI

400AF 
250AT 
GFI

R

G

SS HOA

R

G

SS HOA

R23 R21

NEMA 1 NEMA 00

JOCKEY
PUMP
7.5 HP
(JP-1)

PUMPHOUSE 
DRAIN PUMP

0.5 HP
(PDP-1)

MM

20A
GFI

RVSS
NEMA 5

RVSS
NEMA 5

RVSS
NEMA 5

RVSS
NEMA 5

SEE NOTE 4 
(IF NEEDED)

SEE NOTE 4 
(IF NEEDED)

SEE NOTE 4 
(IF NEEDED)

SEE NOTE 4 
(IF NEEDED)

SEE NOTE 4 
(IF NEEDED)

M
C

C
-T

X

20A

R24

MCC-P1

48
0/

24
0-

12
0V

 
5 

KV
A 

XF
M

R

FACP

R22 R20

MOV-1
1 KVA

M

R20

MOV-2
1 KVA

M

R20

MOV-3
1 KVA

M

R20

MOV-4
1 KVA

M

R20

MOV-5
1 KVA

M

R20

MOV-6
1 KVA

M

R20

MOV-7
1 KVA

M

15A
15A
GFI 15A 15A 15A 15A 15A 15A

25,623AIC

21,855AIC

16,392AIC

13,433AIC

(SEE DESIGNER NOTE 5.)

(SEE DESIGNER NOTE 4.)

(SEE 
DESIGNER 
NOTE 4.)

(SEE 
DESIGNER 
NOTE 4.)

0.6%

(SEE DESIGNER NOTE 4.)

(SEE 
DESIGNER 
NOTE 5.)

0.4%

0.1%

(SEE 
DESIGNER 
NOTE 5.)

(SEE 
DESIGNER 
NOTE 5.) 0.3%

(SEE 
DESIGNER 
NOTE 5.) 0.3%

(SEE 
DESIGNER 
NOTE 5.) 0.3%

(SEE 
DESIGNER 
NOTE 5.) 0.3%

(SEE 
DESIGNER 
NOTE 5.) 0.4%

(SEE 
DESIGNER 
NOTE 5.) 0.3%

(SEE 
DESIGNER 
NOTE 5.) 0.3%

(SEE 
DESIGNER 
NOTE 5.) 1.0%

(SEE 
DESIGNER 
NOTE 5.)

0.2%

(SEE 
DESIGNER 
NOTE 5.) 0.1%
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OL

OL

OL

MCP
L1

L2

L3

G

M

oox

xoo

OFF
HAND AUTO

OL'S

R

G
RUN

STOP

CPT
480V-120V

MC

HT

ER1

TR1

ON-DELAY

LOW LEVEL (STOP)

HIGH LEVEL (START)

INTRINSICALLY SAFE RELAY

PRODUCT RECOVERY
TANK FLOAT
SWITCH ASSEMBLY

MC

MC

CR2

HIGH LEVEL ALARM

PUMP STATUS

MC

MC
MOTOR SPACE HEATER

HIGH LEVEL (ALARM)

PCP
INPUT

PCP
INPUT

CR1 NCTO

FS

CR1

TR1

MC

CR2

PCP
INPUTHIGH-HIGH LEVEL ALARM

INTRINSICALLY SAFE RELAY
CR2

HIGH-HIGH LEVEL (ALARM)

120VAC FROM
PCP TB-4-IN

2 CHANNEL RELAY

2 CHANNEL RELAY

LOCATED AT PRODUCT RECOVERY TANK

FUELING TRANSFER PUMP (FTP-1)

OL

OL

OL

MCP
L1

L2

L3

G

M

oox

xoo

OFF
HAND AUTO

OL'S

CPT
480V-120V

MC

DAMPER MOTOR

DAMPER MOTOR

R

G
RUN

STOP

MC

MC

THERMOSTAT
SET @ 85 F

3-WAY TOGGLE
SWITCHES BY DOORS

MC

DM

DM

OL
L

N

G

M

OFF

R

G
RUN

STOP

MC

HT

MC

MC

MC
MOTOR SPACE HEATER

MC

ON
OL

120V, 1 PH., 1/2 H.P.

ON-OFF
SWITCH

  LOCATED BY "ON-OFF" SWITCH

LOCATED AT PRODUCT RECOVERY TANK

WATER DRAIN PUMP (WDP-1)

OL

OL

OL

L1

L2

L3

G

CAPACITOR
(IF NEEDED;
SEE NOTE 4
ON EP601)

CB

GFI

1STRTR

CPT
480V-120V

R1

2S

R1

PCP
OUTPUT

OL'SHT

oox

xoo

OFF
HAND AUTO

OTT

R

G
RUN

STOP

TR

SRx

SRx

HAND AUTO

KE
Y

ER2

SRx

FUELING PUMP STATUS

INST. NCTO

NOTC

MOTOR SPACE HEATER

xo

START/DISABLE

PCP
INPUT

G
RUN

2S

1S

R1

TR

SRx

NOTES:

1. KEYED LOCKS FOR LOCAL HAND-AUTO SWITCHES AND CORRESPONDING MCC HOA
SWITCHES SHALL BE KEYED ALIKE.  KEYED LOCKS FOR HAND-AUTO SWITCHES AND
NON-CORRESPONDING MCC HOA SWITCHES SHALL NOT BE KEYED ALIKE.

TYPICAL FUELING PUMP (FP-x)
x = 1 FOR FP-1
x = 2 FOR FP-2
x = 3 FOR FP-3
x = 4 FOR FP-4
x = 5 FOR FP-5

KEY CAPTIVE IN "HAND" POSITION.
SWITCH IS LOCATED NEAR MOTOR.
SEE NOTE 1.

KEY CAPTIVE IN "HAND" AND
"AUTO" POSITIONS. SEE NOTE 1.

  LOCATED BY "HAND-AUTO"
SWITCH

M

SOLID STATE
SOFT START,

JOCKEY PUMP (JP-1)

OL

OL

OL

MCP
L1

L2

L3

G

M

MC

CPT
480V-120V

MC

PCP
OUTPUT

OL'SHT

oox

xoo

OFF
HAND AUTO

R

G
RUN

STOP

SRx

SRx

HAND AUTO

KE
Y

ER2

SRx

FUELING PUMP STATUS

MOTOR SPACE HEATER

xo

START/DISABLE

PCP
INPUT

G
RUN

MC

SRx

LOCATED BY "HAND-AUTO"
SWITCH

KEY CAPTIVE IN "HAND" AND
"AUTO" POSITIONS. SEE NOTE 1.

KEY CAPTIVE IN "HAND" POSITION.
SWITCH IS LOCATED NEAR MOTOR.
SEE NOTE 1.

PRODUCT DRAIN PUMP (PDP-1)

OL

OL

OL

MCP
L1

L2

L3

G

M

CPT
480V-120V

MC

OFF

R

G
RUN

STOP

HTER2 TR1

ON-DELAY

MC

MC

PUMP STATUS

MC

MC
MOTOR SPACE HEATER

PCP
INPUT

NCTO

TR1

MC

FS

ON
OL

ON-OFF
SWITCH

  LOCATED BY "ON-OFF" SWITCH
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SCALE: NTS

TYPICAL FUEL
TRANSFER PUMPA4

SCALE: NTS

TYPICAL PUMP ROOM
EXHAUST FAN (EF-1)E8

SCALE: NTS

WATER DRAIN PUMPA6

SUPPLEMENTAL LEGEND:

CR CONTROL RELAY
DM  DAMPER MOTOR
ER  EMERGENCY/SAFTEY SYSTEM RELAY
HT   MOTOR HIGH TEMPERATURE
MC  MOTOR CONTROLLER
MCP MOTOR CIRCUIT PROTECTOR
OTT  OVER TEMPERATURE THERMOSTAT
ON  AUTOTRANSFORMER
SR  STATUS RELAY
TR   TIMER RELAY
EPDS EMERGENCY POWER DOWN STATION
PCP  PUMP CONTROL PANEL
FCC  FUELS CONTROL CENTER
ESO  EMERGENCY SHUTOFF VALVE

SCALE: NTS

TYPICAL FUEL PUMPA1
SCALE: NTS

TYPICAL JOCKEY PUMPA8

SCALE:  12" = 1'-0"

PRODUCT DRAIN PUMPD6
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MECHANICAL EQUIPMENT - ELECTRICAL CONNECTION SCHEDULE

KVA DESCRIPTION LOCATION
VOLT

S PH FLA APPROX. HP

PKG
UNI
T

NEMA
ENCL.

DISCONNECT STARTER POWER FACTOR
CORRECTION SEE
DESIGNER NOTE 1 SOURCE CIRCUIT SUPPLY CIRCUIT REMARKSTYPE SIZE FUSE TYPE SIZE

AHU-1 11,440 VA AIR HANDLING UNIT CONTROL ROOM #102 208 V 1 44.0 A 7.50 hp Yes 1 FUSED 100A 70A FVNR 1 - PA 14,16 NOTE 3 NOTE 4
EF-1 2,390 VA EXHAUST FAN #1 PUMPROOM #101 460 V 3 3.0 A 3.00 hp No - - - - FVNR 1 - MCC NOTE 2 NOTE 3 NOTE 4 FOR PENTHOUSE
EF-2 500 VA BATHROOM EXHAUST FAN TOILET ROOM #103 115 V 1 4.4 A 0.06 hp No - - - - - - - PA 9 2-#12AWG, 1 -#12 GND SWITCHED WITH LIGHT SWITCH;

NOTE 4
FP-1 124,290 VA FUEL PUMP #1 PUMPROOM #101 460 V 3 156.0 A 125.00 hp No - - - - SS 5 17.5 kVAR MCC NOTE 2 NOTE 3
FP-2 124,290 VA FUEL PUMP #2 PUMPROOM #101 460 V 3 156.0 A 125.00 hp No - - - - SS 5 17.5 kVAR MCC NOTE 2 NOTE 3
FP-3 124,290 VA FUEL PUMP #3 PUMPROOM #101 460 V 3 156.0 A 125.00 hp No - - - - SS 5 17.5 kVAR MCC NOTE 2 NOTE 3
FP-4 124,290 VA FUEL PUMP #4 PUMPROOM #101 460 V 3 156.0 A 125.00 hp No - - - - SS 5 17.5 kVAR MCC NOTE 2 NOTE 3
FP-5 124,290 VA FUEL PUMP #5 PUMPROOM #101 460 V 3 156.0 A 125.00 hp No - - - - SS 5 17.5 kVAR MCC NOTE 2 NOTE 3
FTP-1 11,150 VA FUEL TRANSFER PUMP EXTERIOR LOCATION 460 V 3 14.0 A 10.00 hp No - - - - FVNR 1 - MCC NOTE 2 NOTE 3
HP-1 8,010 VA HEAT PUMP CONTROL ROOM #102 208 V 1 30.8 A 5.00 hp Yes 4 FUSED 60A 50A FVNR 1 - PB 1,3 NOTE 3
JP-1 9,140 VA JOCKEY PUMP PUMPROOM #101 460 V 3 11.0 A 7.50 hp No - - - FVNR 1 - MCC NOTE 2 NOTE 3
PDP-1 880 VA PDP-1 PUMPROOM #101 460 V 3 1.1 A 0.50 hp No - - - FVNR 1 - MCC NOTE 2 NOTE 3
RCP-1 50 VA RECIRCULATING PUMP MECHANICAL ROOM #104 115 V 1 0.7 A 0.06 hp No - - - - - - - PA 1 2-#12AWG, 1 -#12 GND
WDP-1 1,130 VA WATER DRAIN PUMP EXTERIOR LOCATION 115 V 1 9.8 A 0.50 hp No - - - - FVNR 0 - PA 10 NOTE 3
WH-1 12,000 VA WATER HEATER MECHANICAL ROOM #104 480 V 3 25.0 A 0.00 hp No - - - - - - - MCC NOTE 2 NOTE 3

DESIGNER NOTES:

1. SEE UFC 3-520-01 FOR CAPACITIVE CORRECTION. THIS DESIGN IS BASED ON 0.95 pf CORRECTION, CONTRACTOR SHALL
SUPPLY CAPCITORS OF THE SIZE RECOMMENDED BY MANUFACTURER OF MOTORS.

Notes:
O        Other 3880 VA 100.00% 3880 VA
Other 0 VA 0.00% 0 VA
Spare 31300 VA 50.00% 15650 VA
R        Receptacle 4260 VA 100.00% 4260 VA Total Est. Demand Current: 154 A
M        Motor 3413 VA 80.00% 2731 VA Total Conn. Current: 189 A
LM      Largest Motor 19448 VA 114.71% 22308 VA Total Est. Demand: 55616 VA
LE    Lighting - Exterior 3877 VA 125.00% 4846 VA Total Conn. Load: 68141 VA
L     Lighting 826 VA 125.00% 1032 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Legend:
Total Amps: 242 A 236 A 179 A
Total Load: 28173 VA 27443 VA 21519 VA

41 -- -- -- -- 333 VA 1000 VA -- -- -- -- 42
39 -- -- -- -- 333 VA 1000 VA -- -- -- -- 40
37 SPD Po... 20 A 3 333 VA 1000 VA 3 20 A M... UH-1 38
35 EXTERIOR RECPT. R... 20 A 1 800 VA 1000 VA -- -- -- -- 36
33 CONTROL ROOM RECPT. #3 R... 20 A 1 800 VA 1000 VA -- -- -- -- 34
31 CONTROL ROOM RECPT. #2 R... 20 A 1 800 VA 1000 VA 3 20 A O... PCP 32
29 -- -- -- -- 500 VA 11833 VA -- -- -- -- 30
27 GENSET BATTER CHARGER O... 20 A 2 500 VA 14567 VA -- -- -- -- 28
25 -- -- -- -- 73 VA 16517 VA 3 100 A LE... PB 26
23 PUMPHOUSE LIGHTS #1 L... 20 A 2 84 VA 78 VA -- -- -- -- 24
21 -- -- -- -- 620 VA 78 VA 2 20 A LE... BUILDING DOOR EXTERIOR LIGHTS 22
19 EXTERIOR SITE LIGHT CIRCUIT #1 LE... 20 A 2 620 VA 73 VA -- -- -- -- 20
17 GENSET BLOCK HEATER O... 20 A 1 2500 VA 73 VA 2 20 A L... PUMPHOUSE LIGHTS #2 18
15 -- -- -- -- 87 VA 5720 VA -- -- -- -- 16
13 PUMPHOUSE LIGHTS  #3 L... 20 A 2 87 VA 5720 VA 2 80 A M... AHU-1 14
11 HEAT TRACE EYEWASH O... 20 A 1 1000 VA 1550 VA 1 20 A LE... EXTERIOR SITE LIGHT CIRCUIT #2 12
9 CONTROL ROOM, MECH & BATHROOM LIGHTS L... 20 A 1 850 VA 1127 VA 1 20 A M... WDP-1 10
7 TIGHTNESS TESTING PANEL O... 20 A 1 700 VA 1000 VA 1 20 A O... TELEPHONE RINGER 8
5 CONTROL ROOM RECPT. #1 R... 20 A 1 400 VA 560 VA 1 20 A R... EWC-1 6
3 COMMUNICATION RECPT. R... 20 A 1 500 VA 500 VA 1 20 A O... EPDS CIRCUIT 4
1 RCP-1 M... 15 A 1 45 VA 400 VA 1 20 A R... PUMPROOM RECPT. 2

CKT LOAD LT CB P A B C P CB LT LOAD CKT

Notes:
Enclosure: Type 1 Sections: 1 MCB Rating: 200 A
Mounting: Surface Wires: 4 Frame Rating: 225 A

Supply From: T2, 0 V/480 V, Three Phase, 3 Wires, Delta Phases: 3 Mains Type: MCB
Location: CONTROL ROOM 102 Volts: 120/208 Wye Fault Duty (Min.): 22,000

Branch Panel: PA

Notes:

O        Other 1180 VA 100.00% 1180 VA Total Est. Demand Current: 79 A
Spare 31300 VA 50.00% 15650 VA Total Conn. Current: 116 A
M        Motor 500 VA 80.00% 400 VA Total Est. Demand: 28403 VA
LM      Largest Motor 8008 VA 125.00% 10010 VA Total Conn. Load: 41918 VA
LE    Lighting - Exterior 930 VA 125.00% 1163 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Legend:
Total Amps: 141 A 125 A 99 A
Total Load: 16517 VA 14567 VA 11833 VA

41 -- -- -- -- 333 VA 42
39 -- -- -- -- 333 VA 40
37 SPD O... 20 A 3 333 VA 38
35 36
33 34
31 32
29 SPACE ONLY -- -- -- 0 VA 0 VA -- -- -- SPACE ONLY 30
27 SPACE ONLY -- -- -- 0 VA 0 VA -- -- -- SPACE ONLY 28
25 SPARE -- 20 A 1 1000 VA 1700 VA -- -- -- -- 26
23 SPARE -- 20 A 1 1000 VA 1700 VA 2 20 A -- SPARE 24
21 SPARE -- 20 A 1 1000 VA 1000 VA 1 20 A -- SPARE 22
19 SPARE -- 20 A 1 1000 VA 1000 VA 1 20 A -- SPARE 20
17 SPARE -- 20 A 1 1000 VA 4300 VA -- -- -- -- 18
15 SPARE -- 20 A 1 1000 VA 4300 VA -- -- -- -- 16
13 SPARE -- 20 A 1 1000 VA 4300 VA 3 30 A -- SPARE 14
11 SPARE -- 20 A 1 1000 VA 1000 VA 1 20 A -- SPARE 12
9 SKULLY O... 20 A 1 1000 VA 1000 VA 1 20 A -- SPARE 10
7 SPARE -- 20 A 1 1000 VA 1000 VA 1 20 A -- SPARE 8
5 MOTORIZED DAMPERS HVAC M... 20 A 1 500 VA 1000 VA 1 20 A -- SPARE 6
3 -- -- -- -- 4004 VA 930 VA 1 20 A LE... EXTERIOR LIGHT CIRCUIT #3 4
1 HP-1 M... 50 A 2 4004 VA 180 VA 1 20 A O... ATG 2

CKT LOAD LT CB P A B C P CB LT LOAD CKT

Notes:
Enclosure: Type 1 Sections: 1 MCB Rating: 0 A
Mounting: Surface Wires: 4 Frame Rating: 100 A

Supply From: PA Phases: 3 Mains Type: MLO
Location: CONTROL ROOM 102 Volts: 120/208 Wye Fault Duty (Min.): 12,000

Branch Panel: PB

NOTES:

1. COORDINATE  WITH FINAL ELECTRICAL CONNECTIONS, CONDUCTORS, RACEWAY, CIRCUIT BREAKER FRAME AND TRIP,
STARTER SIZE AND TYPE, DISCONNECTING, STARTER, DEVICES AND SIZES, (AS APPLICABLE) WITH ACTUAL EQUIPMENT
PROVIDED.

2. SEE ONE-LINE FOR FURTHER CIRCUIT INFORMATION AND REQUIREMENTS.

3. SEE CONDUIT AND CABLE SCHEDULE,(POWER), FOR FURTHER INFORMATION AND REQUIREMENTS.

4. POWER FOR MOTORIZED DAMPER MOTOR(S) IS FROM CIRCUIT PB-5.



NOTES

CONDUIT AND CABLE SCHEDULE (POWER)

CIRCUIT
FROM TO SIZE TYPEGND

R1 PRIMARY DISTRIBUTION

MCC

MCC

3 XLP

4 500 THWN

T-2  PRIMARY

T-1  SECONDARY

1 (15kV)

CKT
NO

R2

R3

R4
R5
R6

R7

R8

R9

CONDUCTORS PER CONDUIT
QTY

GENERATOR

PANEL PA

MCC FTP-1

MCC FP-1

R10

R11

R12

FP-2

FP-3

FP-4

FP-5

MCC

MCC

MCC

MCC

TW
TW

3
11

10
12

QTY SIZE
CONDUIT

2 4"

4 4"

1
1 3"

1 1 1/2 "
10

1

1

1

1

1

2"

2"

2"

2"

2"

3
4 TW

THWN3
12
3/0

3
4 TW

THWN
12
3/0

3
4 TW

THWN
12
3/0

3
4 TW

THWN
12
3/0

3
4 TW

THWN
12
3/0

1 SPARE 4" CONDUIT

1 SPARE 4" CONDUIT

1 1/2 " 3 THWN
THWN

6
24 250

4" 4 THWN22502

T-1  PRIMARY

R13

T-2  SECONDARY
1/0

R14

R15

MCC
1 2" TW

MCC 1 3/4 " 4 12 TW CONTROLSHA SWITCH & LIGHT

NOTES:

1. PROVIDE CONDUCTORS FOR SITE SPECIFIC GENERATOR AUXILLARY EQUIPMENT AS REQUIRED.

POWER CONDUCTORS
SEE NOTE #1

MOTOR HEATER &
HIGH TEMP. SW

MOTOR HEATER &
HIGH TEMP. SW

MOTOR HEATER &
HIGH TEMP. SW

MOTOR HEATER &
HIGH TEMP. SW

MOTOR HEATER &
HIGH TEMP. SW

MOTOR HEATER
& CONTROLS

1 3/4 " 2 10PANEL PA WDP-1 10 THWN

3

3

3

3

TO HO SWITCH & LIGHT

R16 TW1 3 123/4 " 12MCC PUMP ROOM EXHAUST FAN
CONDUIT SIZE AND CONTROL
CONDUCTORS AS REQUIRED

R17 TW1 3 1212MCC WATER HEATER

1 1 1/2 " 4 THWN2R18 PANEL PA PANEL PB 2

3/4 "

1 1/2 " 3 TW12R19 PANEL PA UNIT HEATER 12
1 1/2 " 3 TW12R20 MCC MOV-# 12

R21 PDP-1 THWN

1 1/2 " 2 12MCC-P1 FACP 12 THWN DEDICATED FIRE ALARM CIRCUIT

1 3/4 " 12MCC 12 THWN MOTOR HEATER &
HIGH TEMP. SW

3
4 12 TW

1 3/4 " 12MCC JOCKEY PUMP 12 THWN MOTOR HEATER &
HIGH TEMP. SW

3
4 12 TW

NOTES
CIRCUIT

FROM TO SIZE TYPEGND
C1 20

16

CKT
NO

CONDUCTORS PER CONDUIT
QTY

4

TW
TW

QTY SIZE
CONDUIT

1"

1
1

1
1

2 TC

8

12
4

CONDUIT AND CABLE SCHEDULE (CONTROL)

C2
C3
C4
C5
C6
C7
C8
C9

PCP J1

1
1
1
1
1

TW
TW
TW
TW
TW
TW
TW14

J1 FS-1 1/2 " 14
J1 J2 14

14
14
14
14

1"
J2 FS-2 1/2 "

4

4
4

1 14
14

FS-3

FS-4

FS-5C10
C11
C12
C13
C14
C15
C16
C17
C18
C19

J3J2
J3
J3

1"
1/2 "
3/4 "
1/2 "
1/2 "
1/2 " 4 14 TW

J4
J4
J4 J5
J5
PCP J6
J6 PIT-1 & PIT-2

1
1

2/C 141" SHIELDED CABLE
1/2 " 1 2/C 14 TC SHIELDED CABLE

PCP 1
1
1
1

1

1/2 " 2 12 TW
PCP J7
J7 DPT-1 & DPT-2

1"
1/2 "

2
1

2/C 14
2/C 14

TC
TC

SHIELDED CABLE
SHIELDED CABLE

PCP J8 2 2/C 14 TC SHIELDED CABLE

C20
C21
C22
C23
C24
C25
C26
C27
C28

J8 DPT-3
DPT-4

1
1

1
1
1
1
1

1/2 "
1/2 "

1
1

2/C 14
2/C 14

TC
TC

SHIELDED CABLE
SHIELDED CABLE

PCP J10

J11
J10
J10
J11
J11

BPCV-1 A&B

PCV A&B
D/FV-1 A & B

12 14
14
14
14
14

1"
1/2 "
3/4 "
1/2 "
1/2 "

2

2
2

8

TW
TW
TW
TW
TW

PCP 1 40 14 TW2"MCC CONTROL, INCLUDES SPARES

J24

J8

1"

1PCP 2 2/C 14 TC SHIELDED CABLE1"J12
1 1/2 " 1 2/C 14 TC SHIELDED CABLEJ12 PS1 OR PS2

C29
C30
C31
C32 1

1TIGHTNESS TEST PANEL 1 2/C 14 TC SHIELDED CABLEJ14
1 1/2 " 1 2/C 14 TC SHIELDED CABLEJ14 PIT-3

C33
C34

PCP 1 20 14 TW2"J15 CONTROL, INCLUDES SPARES
1J15 141/2 " 2 TWLS1 THRU LS4

C35
C36
C37
C38

J15 1 10 14 TW1"J16 CONTROL, INCLUDES SPARES
1J16 141/2 " 2 TWLS5 THRU LS8
1PCP J17 16 14 TW1"
1J17 MOVs 8 14 TW

1PCP 141/2 " 2 TWJ20

1/2 "

C39 1PCP J18 40 14 TW2"
C40 1J18 MOVs 8 14 TW

3/4 "

3/4 "

CONTROL TO MOVS
CONTROL TO MOVS
CONTROL TO MOVS
CONTROL TO MOVS

11 1/2 " 1 2/C 14 TC SHIELDED CABLEPCP PS3

C41 1PCP J19
C42 1J19 HLA OR LLA 141/2 " 2 TW

6 14 TW CONTROL, INCLUDES SPARES3/4 "
CONTROL

C43 1PCP TTP -1/2 " - - ROUGH IN FOR TTP

1PCP 141/2 " 4 TWHORNS

C44 1PCP J21 141/2 " 4 TW CONTROL TO EYEWASH
C45 1J21 FS-7 141/2 " 4 TW CONTROL TO EYEWASH FS.
C46 1PCP J22 121/2 " 2 TW RECEIPT FILTER WATER SENS.12
C47 1J22 SW1 121/2 " 2 TW RECEIPT FILTER WATER SENS.12
C48 1PCP J23 121/2 " 2 TW12
C49 1J23 SW2 121/2 " 2 TW RECEIPT FILTER WATER SENS.12
C50 1J24 J25 123/4 " TW12
C51 1J24 ESO-1 12 TW EMERGENCY SHUT OFF12

12

C52 1J25 J26 12 TW12
C53 1J26 ESO-2 12 TW12
C54 1J26 J27 12 TW12
C55 1J27 ESO-3 12 TW12
C56 1J27 J28 12 TW12
C57 1J27 ESO-4 12 TW12

1J28 ESO-5 12 TW12

EMERGENCY SHUT OFF

EMERGENCY SHUT OFF

EMERGENCY SHUT OFF

EMERGENCY SHUT OFF

1/2 "
1/2 "
1/2 "
1/2 "

1/2 "
1/2 "

1/2 "

1/2 "

2
2
2
2
2
2
2
2

2
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Notes:

O        Other 15880 VA 100.00% 15880 VA
Other 0 VA 0.00% 0 VA
Spare 31300 VA 50.00% 15650 VA
R        Receptacle 4260 VA 100.00% 4260 VA Total Est. Demand Current: 769 A
M        Motor 508722 VA 80.00% 406978 VA Total Conn. Current: 870 A
LM      Largest Motor 150916 VA 121.89% 183953 VA Total Est. Demand: 639137 VA
LE    Lighting - Exterior 3877 VA 125.00% 4846 VA Total Conn. Load: 723626 VA
L     Lighting 826 VA 125.00% 1032 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Legend:
Total Amps: 903 A 901 A 866 A

Total Connected Load: 248845 VA 248298 VA 240091 VA
20 SPACE ONLY -- -- -- 0 VA --
19 SPD 480V 3 150 A 20 A 250 VA 250 VA 250 VA
18 FTP-1 3 150 A 30 A 3718 VA 3718 VA 3718 VA
17 MCC-TX 2 150 A 20 A 2500 VA 2500 VA
16 EF-1 3 150 A 15 A 797 VA 797 VA 797 VA
15 MOV-4 3 150 A 15 A 333 VA 333 VA 333 VA
14 MOV-6 2 150 A 15 A 333 VA 333 VA
13 MOV-5 3 150 A 15 A 333 VA 333 VA 333 VA
12 MOV-3 3 150 A 15 A 333 VA 333 VA 333 VA
11 MOV-7 3 150 A 15 A 333 VA 333 VA 333 VA
10 MOV-2 3 150 A 15 A 333 VA 333 VA 333 VA
9 MOV-1 3 150 A 15 A 333 VA 333 VA 333 VA
8 WH-1 3 150 A 20 A 4000 VA 4000 VA 4000 VA
7 T2 3 150 A 20 A 28173 VA 27443 VA 21519 VA
6 JP-1 3 150 A 20 A 3047 VA 3047 VA 3047 VA
5 FP-5 3 400 A 400 A 41430 VA 41430 VA 41430 VA
4 FP-4 3 400 A 400 A 41430 VA 41430 VA 41430 VA
3 FP-3 3 400 A 400 A 41430 VA 41430 VA 41430 VA
2 FP-2 3 400 A 400 A 41430 VA 41430 VA 41430 VA
1 FP-1 3 400 A 400 A 41430 VA 41430 VA 41430 VA

CKT LOAD P FRAME CB A B C REMARKS

Notes:
Enclosure: Type 1 MCB Rating:
Mounting: FLOOR Wires: 3 Frame Rating:

Supply From: SERVICE XFMR Phases: 3 Mains Type:
Location: CONTROL ROOM 102 Volts: 480 Three Fault Duty (Min.): 22,000

Switchboard: MCC



LOW SENSITIVITY OR
TRANSISTOR SENSITIVE

ER1-1

120V CIRCUIT
PA-06

FIRE ALARM
PANEL

PCP RESET
PB

EMERGENCY STOP
(SAFETY) CIRCUIT

EYE
WASH

ER1

E1

RCC STOP

E2

PCP
E STOP

E3

EPDS-1

E4

EPDS-2

E5

EPDS-3

E6

EPDS-4

E9

EPDS-7

E10

EPDS-8

E11

EPDS-9

EPDS-11

E14

EPDS-12

E12

EPDS-10

E13

EPDS-5

E8

EPDS-6

E7

CONTROL ROOM

PUMPHOUSE

PUMPHOUSE

PUMPHOUSE

HOSE CHECK OUT

FILL STAND

APRON

APRON

APRON

APRON

APRON

APRON

E2 E3 E4 E5 E6 E7 E8

E9 E10 E11

E1

E12 E13 E14

x;SIGNAL & DATA
LINE PROTECTOR
(BORON 1820-10
OR APPROVED

EQUAL)

CONTINUED AT "A" CONTINUED AT "B"

PCP
INPUT

ER1

ER1

ESO-2
EMERGENCY SHUTOFF VALVE SOLENOID

ER2

EMERGENCY SHUTOFF VALVE STATUS

EMERGENCY STOP STATUS

PCP
INPUT

ESO-1
EMERGENCY SHUTOFF VALVE SOLENOID

ESO-3
EMERGENCY SHUTOFF VALVE SOLENOID

ESO-4
EMERGENCY SHUTOFF VALVE SOLENOID

ESO-5
EMERGENCY SHUTOFF VALVE SOLENOID

ER2

CONTINUED AT "D"

SOLENOIDS ARE ON VALVES IN PUMPHOUSE

CONTINUED AT "C"

CONTINUED AT "B"CONTINUED AT "A"

FIELD INSTRUMENT

SUPPLEMENTAL LEGEND
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E1A

E1

E1A

E2A

E2

E2A

E3A

E3

E3A

E4A

E4

E4A

E5A

E5

E5A

E6A

E6

E6A

E9A

E9

E9A

E7A

E7

E7A

E8A

E8

E8A

"D" CONTINUED

"C" CONTINUED

LIGHT RESET

CONNECT
TO FP-1

ER1

CONNECT
TO FP-2

ER1

CONNECT
TO FP-3

ER1

CONNECT
TO FP-4

ER1

CONNECT
TO FP-5

ER1

CONNECT
TO FTP-1

ER1

MOTOR CONTROL CONTACTS

R

R

R

R

R

R

R

R

R

"D" CONTINUED

"D" CONTINUED

"C" CONTINUED

ER3

E10A

E10

E10A

E11A

E11

E11A

E12A

E12A

E13A

E13

E13A

E14A

E14

E14A

E12

R

R

R

R

R

"C" CONTINUED

CONNECT
TO JP-1

ER2

CONNECT
TO PDP-1

ER2

US Army Corps 
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M

M

FAC
P

M

M
MM

MMM
M

S S S S S

J

SW1

J J J J J

S
C

G

GGGGG

UF UF UF

PB

PA

T2

MCC

TTP

FTRC

FABAT

G

TMGB

G

G

G

GROUND BUS

GROUND BUS

NEUTRAL BUS

G

G

G

G

G

G

G SA SA SA

SA SA SASA SA

G G G

G

G

G

GGGG
G

FIRE ALARM
ANTENNA GROUND

UF UF UF

G G G G G G G

WATER
SERVICE

SA

SA

CONTROL ROOM
102

PUMP ROOM
101

TOILET
103

MECH. ROOM
104

SA

3/4"x10' GROUND ROD

3/4"x10' GROUND ROD WITH TEST WELL

AIR TERMINAL, 24" MINIMUM HEIGHT

SUPPLEMENTAL LIGHTNING PROTECTION
AND GROUNDING LEGEND

MAIN GROUND BAR
LIGHTNING PROTECTION MAIN AND DOWN CONDUCTOR, MIN. SIZE PER NFPA 780

#4/0 BARE COPPER OR AS INDICATEDG
SA INSULATING FLANGE SURGE ARRESTER, PER SPECIFICATION

33 52 43.13 AND DETAIL ON SHEET EC503.

#1/0 BARE COPPER UNDERFLOORUF

US Army Corps 
of Engineers ® 
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SCALE:  1/4" = 1'-0"

ELECTRICAL GROUNDING PLANA2
KEYNOTES:

1. SEE THE CABLE TO CABLE GROUNDING CONNECTION DETAIL ON SHEET EG501.

2. SEE THE GROUND ROD DETAIL ON SHEET EG501.

3. SEE THE COLUMN GROUNDING DETAIL ON SHEET EG502.

4. SEE THE FUELING PUMP MOTOR GROUNDING DETAIL ON SHEET EG502.

5. SEE THE FILTER SEPERATOR GROUNDING DETAIL ON SHEET EG501.

6. CONTINUED ON SHEET EG102.
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SCALE:  1/4" = 1'-0"

LIGHTNING PROTECTION PLANB2

KEYNOTES:

1. SEE THE GROUND ROD DETAIL ON SHEET EG501.

2. SEE LIGHTNING PROTECTION TERMINAL DETAIL ON SHEET
EG505.

3. THE DOWN CONDUCTORS SHALL BE RUN DOWN THE
COLUMN IN PVC CONDUIT.   THE DOWN CONDUCTORS SHALL
HAVE EITHER A STRAIGHT OR PARALLEL (ACCESSIBLE) SPLICE
INSTALLED NEAR GROUND LEVEL JUST BEFORE THE CABLES
ENTER THE GROUND.

4. CONTINUED ON SHEET EG101.
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ATTACH TO 
CONCRETE 
COLUMN

CONTINUED ON 
TO GROUND SYSTEM

2'
-6

" M
IN

.

BRONZE GROUND
CLAMP

FINISH GRADE

PRECAST BOX SET FLUSH WITH FINISHED GRADE.
COVER SHALL REAL "GROUND ROD."

10'-0" LONG X 3/4" DIAMETER
COPPER CLAD STEEL GROUND
ROD.

BARE CU CABLE

1'-0" MIN.

US Army Corps 
of Engineers ® 
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SCALE: NTS

PIPE SUPPORT GROUNDINGD1

SCALE: NTS

CABLE-TO-CABLE GROUNDING
CONNECTION DETAILB1

SCALE: N.T.S.

FILTER SEPERATOR GROUNDING DETAILA4

SCALE: N.T.S.

GROUND ROD BOX DETAILA7

THERMITE WELD 8" AFF

#1/0 BARE CU CABLE TO 
GROUND LOOP

FINISHED FLOOR

FILTER 
SEPERATOR

THERMITE WELD
CONNECTION

GROUNDING ELECTRODE
CONDUCTOR

TOP VIEW

SIDE VIEW

STATIC GROUND 
#6 BARE COPPER MIN.

CENTER STUD/BOLT
ON PIPE SUPPORT, A 
MINIMUM OF 1 1/2" FROM 
SUPPORT EDGE

SEE ELEVATION TO THE 
RIGHT

SEE SIDE VIEW FOR
PROPER LOCATION

1-1/8"

ATTACH TO 
CONCRETE 
COLUMN

STATIC 
GROUND



CABLE TO PIPE CLAMP

BRASS SPLIT
BOLT

#2 AWG SOLID COPPER CLAD WIRE

#2 AWG SOLID
COPPER CLAD WIRE

#8 AWG SOLID
COPPER WIRE

FENCE
POST

FLEX JUMPER
2/0  AWG
COPPER

#8 AWG SOLID
COPPER WIRE

EXOTHERMIC
WELD (TYP.)

COLUMN FLANGE

3/8" MIN STEEL STUD.
LENGTH AS REQUIRED
ARC WELD TO COLUMN
FLANGE 12" AFF

CU GROUNDING LUG

THERMITE WELD
CABLE TO LUG

#1/0 BARE CU
TO GROUNDING 
LOOP

BRONZE GROUND BOLT
MOUNTED ON FRAME

FUELING 
PUMP 

MOTOR

CU GROUND LUG THERMITE
WELDED TO #1/0 CU CABLE

#1/0 BARE CU CABLE TO 
GROUND LOOP

HOUSEKEEPING 
PAD

FINISHED FLOOR

CU GROUNDING LUG

THERMITE WELD
CABLE TO LUG

GROUND BOLT THROUGH
FRAME

US Army Corps 
of Engineers ® 
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SCALE: NTS

STEEL COLUMN GROUNDING DETAILF1

SCALE: NTS

FUELING PUMP MOTOR GROUNDING DETAILB1

SCALE: NTS

FENCE GROUNDING DETAILD7
SCALE: NTS

FENCE GROUNDING, GATE DETAILD4



CL

STATIC GROUND RECEPTACLE 
ASSEMBLY, SEE DETAIL SHEET ES506.

10' - 0" LONG X 3/4" DIAMETER
COPPER CLAD STEEL GROUND ROD

EXOTHERMIC WELD

#1/0 BARE COPPER 
CONDUCTOR

STATIC GROUND 
RECEPTACLE 
ASSEMBLY

TRUCK FILLSTAND

SA

TO EQUIPMENT
RACK

TO GROUND ROD

EQUIPMENT RACK

US Army Corps 
of Engineers ® 
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SCALE: NTS

TRUCK FILL STAND GROUNDING1

SIDE VIEW

TOP VIEW

NOTES:

1. COORDINATE EQIUPMENT RACK LOCATION WITH
CUSTOMER.



STATIC GROUND
RECEPTACLE 
ASSEMBLY

PLAN VIEW

ELEVATION

STATIC GROUND ASSEMBLY

#1/0 BARE CU CONDUCTOR

ELEVATION

10' - 0" LONG X 3/4" DIAMETER
GROUND ROD

EXOTHERMIC WELD

BARE COPPER 
CONDUCTOR

SA
SA

SA

BARE COPPER
COUNTERPOISE

GROUND ROD US Army Corps 
of Engineers ® 
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SCALE: NTS

HYDRANT HOSE TRUCK GROUNDING1

EDGE OF DRIVE



8" MINIMUM
RADIUS BEND

90 MAXIMUM
BEND 
ANGLE

24
" M

IN
.

24
" M

IN
.

NOTE 1:  ADHESIVE STYLE POINT BASE IS INDICATED.  NO SCREW 
PENETRATIONS OF THE ROOF ARE ACCEPTABLE.
CONTRACTOR MAY ALSO PROVE STANDING SEAM CLAMP STYLE POINT 
BASES, INDICATED BELOW.

BRONZE OR ALUMINUM CAST LIGHTNING ROD OR AIR
TERMINAL BASE FOR STANDING SEAM ROOFING 
SYSTEMS.
BOTTOM GROOVE 1/2" WIDE BY 3/4" DEEP TO SECURE ON
SEAM WITH TWO SET SCREWS.  ADJUSTIBLE CABLE
CONNECTOR FOR CONDUCTOR EITHER PARALLEL OR
PERPENDICULAR TO THE SEAM.  AVAILABLE FOR ALL AIR
TERMINALS OR LIGHTNING RODS 3/8", 1/2" AND 5/8"
DIAMETER.  SHALL BE UL LISTED FOR INTENDED 
PURPOSE.

U
L

R

BONDING NOTES:
1. ITEMS 1-10 SHOWN IN DIAGRAM ARE TYPICAL BODIES OF CONDUCTANCE AS NOTED BELOW.
USE FULL SIZE MAIN CONDUCTOR AND APPROPRIATE FITTING FOR CONNECTION.

2. ITEM 11 (PLUMBING VENTS) REQUIRES BONDING WITH MAIN SIZE CABLE ONLY IF WITHIN 6'-0"
OF SYSTEM.

3. ITEMS 12-15 ARE TYPICAL BODIES OF CONDUCTANCE AS NOTED BELOW.  USE SECONDARY
SIZE SMALLER CONDUCTOR AND APPROPRIATE FITTING FOR CONNECTION (ITEM 12
TYPICALLY OCCURS AT EACH DOWN-LEAD AND ROOF LEVEL CHANGE AS SHOWN).

4. BONDING CONNECTIONS SHOWN ARE TYPICAL EXAMPLES.  MAKE ALL CONNECTIONS
REQUIRED TO MEET CODES AS NOTED BELOW.  ADJUST FITTING TYPE AS REQUIRED TO SUIT
FIELD CONDITIONS.

5. BONDING DIAGRAM REPRESENTS BONDING FOR TYPICAL BONDING CONDITIONS FOUND
FOR GENERAL BUILDING CONSTRUCTION.  BONDING FOR CMF ROOF SHALL SUIT INSTALLED
WORK.  SEE MECHANICAL AND ARCHITECTURAL DRAWINGS FOR FANS,  VENTS,  ETC.

1 2

3

4

5

6
7

8

9 10
11

12

13

14

15

PROVIDE SECOND
MAIN CONDUCTOR TO
ROOF CONDUCTOR IF 

A
SINGLE CONDUCTOR 

IS
LONGER THAN 8'-0"

MAIN CONDUCTOR
AHESIVE 

SUPPORT,
TYPICAL

ALUMINUM 
AIR

TERMINAL

TERMINAL BASE, 
ADHESIVE
CONNECTION

VENTILATION FAN

MAIN CONDUCTOR
BONDING LUG

BONDING CONDUCTOR
FLASHING

TEE CONNECTION TO MAIN CONDUCTOR

ROOF

NOTES:
1. ALL WIRES TO BE NEATLY LACED.
2. AT THE POINT OF ATTACHMENT OF THE GROUNDING LUG TO THE
CABINET,
THE  SURFACES SHALL BE SCRAPED FREE OF PAINT AND THOROUGHLY
CLEANED TO  INSURE PROPER BONDING.
3. NEUTRAL CONDUCTOR NOT SHOWN FOR CLARITY.

CONDUIT
GROUNDING
BUSHING

PANEL
CABINET

CONDUIT
LOCKNUTS

GROUNDING LUG

GREEN OR BARE
GROUNDING 
WIRE

GROUNDING LUG
BONDED TO 
CABINET

EQUIPMENT 
GROUNDING
CONDUCTOR

SPLIT BOLT
CONNECTION 
(TYPICAL)

GROUNDING LUG
CONDUIT LOCKNUT
INCOMING

GROUNDING BUSHING

INTERIOR EXTERIOR

MAIN CONDUCTOR
THROUGH WALL ASSEMBLY
WITH ALUMINUM EXTERIOR 
AND
COPPER INTERIOR
THREADED ROD
GASKET
CONNECTOR
COPPER MAIN CONDUCTOR

WALL

BRONZE BONDING PLATE, 8 
SQUARE
INCHES CONTACT SURFACEBUILDING STEEL

AIR TERMINALPLUMBING VENT
THROUGH 

ROOF
U-BOLT CLAMP

MAIN CONDUCTOR

FLASHING ROOF

TEE CONNECTION 
TO
MAIN CONDUCTOR
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SCALE: NTS

CONDUCTOR BEND RADIUSD1

SCALE: NTS

LIGHTNING PROTECTION POINT SLOPED MOUNTING DETAILE1

SCALE: NTS

LIGHTNING PROTECTION POINT STANDING SEAME7

SCALE: NTS

LIGHTNING PROTECTION DETAILA1

SCALE: NTS

EXHAUST FAN GROUNDINGD4

SCALE: NTS

TYPICAL PANEL GROUNDINGA4

SCALE: NTS

LIGHTNING PROTECTION BONDINGC7

SCALE: NTS

PLUMBING VENTA7



CL

J

12
'-0

"
12

'-0
"

12
'-0

"
12

'-0
"

17'-4"
77'-4"

SEE SITE PLANS FOR EXACT LOCATION
OF FUEL PIT.  THE FUEL PITS WILL NOT

BE IN THE SAME RELATIVE LOCATION
WITH RESPECT TO EACH OF THE PLANE

LOCATIONS.

SEE SHEET ES101 FOR LOCATIONS OF PLANES ON THE APRON.

NOTES TO DESIGNER

1. THE MAJOR COMMAND WILL PROVIDE THE STATIC GROUND
LOCATIONS FOR THE SPECIFIC AIRPLANE IN EACH

PROJECT.

EG506
A7

EG506
E2

(TYP.)

10

4

9

1
3

7

6 11

812

8

18
"

REFUELER OVERFILL PROTECTION CONTROL UNIT - SCULLEY
INTELLITROL OGV TYPE.  FOR SINGLE-COMPARTMENT TANK TRUCKS. NEMA 7
STYLE HOUSING.  INCLUDES GROUND VERIFICATION AND TRUCK IDENTIFICATION.

EXPLOSION PROOF CONDUIT UNION (TYPICAL)

CKT. PB-9 (2#10, 1 #10G) 3/4" C.

TO NEXT UNIT IF MORE THAN ONE

CONDUIT OUTLET BODY - NEMA 7 STYLE HOUSING (TYPICAL)

CONDUIT SEAL FITTING. (TYPICAL)

JUNCTION BOX - NEMA 7, NEMA 4

CABLE JUNCTION BOX/TRUCK CONNECTION WITH 30' CABLE
FOR USE WITH ITEM 1.

4-1/2" CONCRETE ANCHORS AND1/2"x5"x10" BASEPLATE W/ 1" (MIN.)
NON-SHRINK GROUT. (TYPICAL) PRIME AND FINISH PAINT BASEPLATE.

C4x7.5 CHANNEL. PRIME AND FINISH PAINT.

3 #12,3/4" C TO SOLENOID ON TRUCK FILL STAND CONTROL VALVE.

3/4"

1

10

3

4

5

6

7

8

9

11

12

G

TYPICAL
3 SIDES

POWER AND 
CONTROL
WIRING 3/4" CONDUIT
(TYPICAL)

GROUNDING ROD

#1/0 GND

EXOTHERMIC WELD

GROUNDING REEL

NEMA 4 HERMETICALLY SEALED (FOR CLASS I, DIV 2)
JUMBO MUSHROOMHEAD, 1-1/4" MOUNTING HOLE,
NORMALY CLOSED MOMENTARYCONTACT
PUSHBUTTON WITH LEGEND PLATE "EMERGENCY
STOP".

SHUTDOWN
EMERGENCY

FUELS

3'
-0

"
N

O
SE

 O
F 

PL
AN

E

G

HINGE 
SIDE

HYDRANT FUEL PIT
OR ISOLATION PIT

EG506
E2

EG506
F4

6"
 T

O
 1

2"

HIGH/LOW POINT PIT

EG506
E2

EG506
F4

3/4"

1
0
'

3"

9
"

3/4" X 10'
GALVANIZED 
STEEL
GROUND ROD, 
ONE
PIECE OR WITH
THREADED ON
SHEPHERD'S 
HOOK

CONNECT TO PITS ONLY WHERE REQUIRED IN DETAILS 2 & 3

EXOTHERMIC WELD

COMPRESSED COPPER SLEEVE

FORMED DEPRESSION IN CONCRETE
TOP VIEW

NOTES:

1. WHEN STATIC GROUND IS LOCATED IN NEW CONCRETE, IT SHALL BE
INSTALLED PRIOR TO CONCRETE PLACEMENT AND THE FRESH CONCRETE
SHALL BE FORMED AROUND THE GROUND EYE AS SHOWN.

2. WHEN THE STATIC GROUND IS LOCATED IN EXISTING CONCRETE, THE
CONCRETE SHALL BE BORED WITH A SIX INCH DIAMETER CORE TO FULL
DEPTH, THE GROUND ROD SHALL BE INSTALLED IN THE CENTER OF THE
HOLE AND THEN THE HOLE SHALL BE FILLED WITH GROUT THAT CONFORMS
TO ASTM C 1107 GRADE A, B, OR C AND FORMED AROUND THE GROUND
ROD AS SHOWN.

3. WHEN THE STATIC GROUND IS LOCATED IN A DIRT/GRASS AREA, IT SHALL
BE INSTALLED IN A 12"X12"X4" CONCRETE PAD.

4. STATIC GROUNDS SHALL PROVIDE A RESISTANCE OF NO MORE THAN 10,000 OHMS.

5. EACH STATIC GROUND SHALL HAVE IT'S RESISTANCE TESTED JUST PRIOR TO
TURN OVER TO THE USER. THE TESTS SHALL BE RECORDED IN A BOOKLET TO
BE PROVIDED TO THE USER.  THE TEST DATE, RESISTANCE, AND LOCATION
SHALL BE RECORDED FOR EACH STATIC GROUND.

ELEVATION VIEW

(NOTE:  MAKE THERMITE WELD
BEFORE INSERTING ROD 
THROUGH
PIT WALL TO PREVENT HEAT
DAMAGE TO FIBERGLASS.)

FLANGE BOLT

CATHODICALLY PROTECTED SIDE OF FLANGE

INSULATING GASKET MATERIAL

NON-PROTECTED SIDE OF FLANGE

FLANGE BOLT

NORMAL BOLTED FLANGE

PIT WALL

1/2" DIA. COPPER
GROUND ROD. 
LENGTH
AS REQUIRED.
THREADED ONE END.

#2/0 BARE CU CABLE TO VALVE

1/2" MONEL OR BRONZE NUTS & WASHER

THERMITE WELD

#1/0 TW CU CABLE TO
GROUND ROD.

(CONNECTION TO 
GROUND

ROD VIA THERMITE WELD)

INSULATING BOLT
SLEEVE AND 

WASHER

CU GROUNDING 
LUG
THERMITE WELD OR
HYDRAULIC CRIMP
CABLE TO LUG.

CU GROUNDING 
LUG
THERMITE WELD OR
HYDRAULIC CRIMP
CABLE TO LUG.

1 
7/

8"

3/4"

1 1/4"

1/8"

1/8"

1"
3 

1/
4"

2 
1/

4"
3 

3/
8"

3/
8"

10
 1

/4
"

3/
8"

3/
8"

3/
4"

2"
3/

4"
2"

2"
1 

3/
4"

3/
8"

HOLES FOR 
MOUNTING
BOLTS - PART 8

PART DIAMETER
HOLE DATA

5/16"

3/8"

5/16"

7/64"

1

3

4

5

3

2

1

6

6

6

6

74

5

5

3

BILL OF MATERIALS

PART NO. DESCRIPTION

1

QUANTITY

2

3

4

5

6

7

8

TERMINAL MOUNTING BOLTS, 1/4  X 24 X  1/2

SET SCREW, SELF-TOPPING, 8 X 32 X  1/2

ALUMINUM T-BAR, 10 1/4  X 2 1/2  X 1 1/4  X  1/8

LOCK WASHER, STAR,  3/8 "

LOCK WASHER, SPRING,  1/4 "

ASSEMBLY MOUNTING BOLTS, 1/4  X 24 X 1

GROUND WIRE TERMINAL, BURNDY KA29U (OR EQUAL)

1

2

4

2

4

4

2

4

RECEPTACLE,MS 90298.  KINGS ELECTRONICS PART NO. K-3943.  
ORDER FROM NEWARK, POWELL, OR RICHIE.

END VIEW

NO SCALE

SIDE VIEW
NO SCALE

PLAN VIEW
NO SCALE
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SCALE: NTS

KC-135 STATIC GROUND LOCATION DETAILA1

SCALE: NTS

FILLSTAND GROUND PROVING STATIONC5

SCALE: NTS

HIGH/LOW POINT PIT GROUND PLACEMENT DETAILA9

A7

HYDRANT OUTLET PIT 
OR ISOLATION PIT 
GROUND PLACEMENT 
DETAIL (PANTOGRAPH 
AND HYDRANT HOSE 
TRUCK)
SCALE: NTS

SCALE: NTS

STATIC GROUND DETAILE2 SCALE: NTS

PIT CABLE PENETRATION AND PIT FLANGE GROUNDING DETAILF4

SCALE: NTS

STATIC GROUND RECEPTACLE ASSEMBLYD8



CORRECT
CONNECTION

GROUND WIRE FROM OTHER
GROUND BARS, EQUIPMENT
GROUNDS, ETC.

TO GROUNDING ELECTRODE

SURFACE RACEWAY,
SCHEDULE 40 PVC

INCORRECT CONNECTION
NOT ACCEPTABLE

TO GROUNDING ELECTRODE

GROUND WIRE FROM OTHER 
GROUND BARS EQUIPOMENT 
GROUNDS, ETC.

SILICONE BRONZE
BOLTING HARDWARE

TAGGING CABLE IS REQUIRED AT
AT BOTH ENDS OF CABLE.
BOLTING HARDWARE MUST BE
SILICONE BRONZE.

TAGGING NOTE:

INSPECTION HOLE

TYPICAL
COMPRESSION
CONNECTOR

CABLE TAGS

NO MORE THAN 1/16"
PROTRUDING FROM
END OF LUG.

CLEAR HEAT SHRINK
OMITTED FOR
CLARITY.
OPEN SLOT;
ENSURE CABLE IS
INSERTED
COMPLETELY INTO
LUG.

D
O

 N
O

T
D

ISC
O

N
N

EC
T

LEAD

CABLE TAGS
(TYPICAL BOTH ENDS)

ALL COMPRESSION
CONNECTORS

No-Ox-ID
COMPOUND
UNDER LUG

GROUND BUS BAR
ASSEMBLY

CRIMPING LOCATION
(TYPICAL BOTH ENDS)

FIRST CRIMP
SECOND CRIMP
THIRD CRIMP
FOURTH CRIMP

TO GROUND BUS BAR

(TYPICAL BOTH ENDS)

R
O

U
TIN

G
 TAG

GROUND WIRE TO METAL
CONDUITS IN ROOM.

GROUND WIRE TO
EXPOSED BUILDING
COLUMN IN ROOM IF
PRESENT.

GROUND WIRE TO CATV
ENCLOSURE IN ROOM IF
PRESENT.

GROUND WIRE TO
PANELBOARD ENCLOSURE
IN ROOM.

GROUND WIRE TO CABLE
TRAY(S) IN ROOM.

STAND-OFF INSULATOR
MOUNTED TO WALL.
TYPICAL FOR TWO
LOCATIONS.

GROUND WIRE TO
PROTECTIVE ENTRANCE
TERMINALS IN ROOM IF
PRESENT.

COPPER TMGB SIZE: 4"
HIGH BY 1/4" THICK BY 24"
LONG MINIMUM.

GROUND WIRE TO
BUILDING GROUND LOOP.

FOR TMGB: GROUND WIRE
TO UNDERGROUND
CONDUIT STUB-UPS.

GROUND WIRE TO
BUILDING OUTSIDE
PLANT CONDUITS.

1. GROUND CONDUCTOR SIZES ARE IDENTIFIED AS MINIMUMS. PROVIDE
ACTUAL CABLE SIZE BASED ON ACTUAL CABLE ROUTING AND ANSI
J-STD-607A STANDARDS IF LARGER.

2. ALL GROUND CABLES SHALL BE LABELED AT BOTH ENDS.

3. ALL GROUNDING CONDUCTORS ARE NOT SHOWN.  SEE PLANS AND
SPECIFICATIONS FOR ADDITIONAL GROUNDING CONDUCTORS OR
REQUIREMENTS.

4. PROVIDE EXOTHERMIC WELD CONNECTIONS AND BOLTED LUG
CONNECTIONS AT GROUND BARS AS PER SPECIFICATIONS.

GENERAL SHEET NOTES

GROUND WIRE TO
EQUIPMENT

STAND-OFF INSULATOR
MOUNTED TO WALL

GROUND WIRE TO
EQUIPMENT

1/4" THICK BY 24"
LONG COPPER
GROUND BUS

WALLSUPPORT BRACKET

NOTES:

1. PROVIDE TWO-HOLE BOLTED CONNECTORS WITH GROUND
RATED BELLEVILLE WASHERS BETWEEN BUS
AND CONNECTOR. PROVIDE
CONDUCTIVE GREASE BETWEEN BUS AND CONNECTIONS. PROVIDE
FULL WRAP STRAP CONNECTORS. CLAMPING OF THE STRAPS SHALL
BE WITH FULL SURFACE CLAMPING TOOL TO INSURE EVEN
COMPRESSION AROUND THE CABLE.

SEE DETAIL 1 NOTE 2

FOR TMGB: GROUND WIRE TO BUILDING
MAIN ELECTRICAL SERVICE.

FINISHED FLOOR

9"
12

"
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SCALE: NTS

SL GROUND DETAILS1

SCALE: NTS

CRIMPING DETAILB1

SCALE: NTS

BUS BAR DETAILD1



M

M

FS-1 FS-2 FS-3 FS-4 FS-5

J J J J J

DPT
1

DPT
2

J

PIT
1

PIT
2

J

DPT
4

DPT
3

PIT
3

PS
2

PS
1

J

S

S

S SS S

J

J
J

M

J

J

M

J

M

MMM
M

LS
2

LS
1

LS
4

LS
3

LS
6

LS
5

LS
8

LS
7

J J

H H

H H

PS
3

FS-6

J

J

J

FS-7
SW1 SW2

J J J

F2
EP201

C1
EP201

FP-1 FP-2 FP-3 FP-4 FP-5
JP-1

PCP
UF
C1

C2

C3

C4

J1 J2 C5 J3

C6

J4
C7

C8

C9

C10

J5

C15

C15

J7

PCP

C12

C12

C11

C14

PCP

J6

J8

C20 C21

UF

UF

UF
C16PCP

C19C19

C18
UF

PCP

TTP

MCC

PB

PA

T2

UFC31

TTP
J14

J12

C23 J10

C24 C24

C25

J11

C26 C26
C27

C27

C27

PCP
UF

J17

C38

UF

C40
J18

UF
C39

C37

C43

PDP-1

PCP

UF
C33

J15 C34

C34
C35

J16 C36
C36

C34

C34

C36

C28

SPD1

PCP

C38

C40C40
C40 C40

C32

EPDS-5

EPDS-1

EPDS-2

EPDS-3

EPDS-4

MCC

PCP

WPWP

PCP

UF
C44

PCP
UF

C22

PCP C29

CONTROL ROOM
102

PUMP ROOM
101

TOILET
103

MECH. ROOM
104

C30

PCP
UF

C44

PCPPCP

J20

J21
J22 J23

+77" AFF

C30

MOV-1
MOV-2

MOV-3 MOV-4 MOV-5 MOV-6 MOV-7

C36

+77" AFF

PCP

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

ELECTRICAL CONTROL PLANB1

NOTES

1.THE ENTIRE VOLUME UNDER THE PUMP HOUSE SHELTER EXCEPT THE VOLUME INSIDE THE CONTROL
ROOM, MECHANICAL ROOM, AND TOILET ROOM SHALL BE CONSIDERED A CLASS 1, DIVISION 1 GROUP D,
(T3 392 F), HAZARDOUS LOCATION.  ALL ELECTRICAL EQUIPMENT INSTALLED WITHIN THE HAZARDOUS
AREA SHALL BE SPECIFICALLY APPROVED BY UL OR FACTORY MUTUAL FOR THE ABOVE HAZARDOUS
AREA CLASSIFICATION.

2. EACH CONDUIT ORIGINATING IN OR PASSING THROUGH OR UNDER A HAZARDOUS AREA AND
PENETRATING CONTROL ROOM WALLS, ROOF, OR FLOOR SHALL HAVE EXPLOSION PROOF SEALING
FITTINGS INSTALLED IN THE INTERIOR OF THE CONTROL ROOM PER NFPA 70 ARTICLE 501.15.

3. CONNECTION FOR EYE WASH/SHOWER AND HOSE BIB HEAT TAPE.  500 WATTS WITH INTEGRAL
THERMOSTAT.

4. A MEANS SHALL BE PROVIDED FOR THE FUTURE REMOVAL OF EQUIPMENT WITHOUT THE TURNING OR
REMOVAL OF CONDUIT IN HAZARDOUS LOCATIONS.  THIS MAY BE ACCOMPLISHED BY THE INSTALLATION
OF AN APPROPRIATE EXPLOSION PROOF UNION AT OR NEAR THE CONDUIT ENTRANCE TO THE
ENCLOSURE.  UNION SHALL BE RATED FOR THE HAZARDOUS CLASSIFICATION LISTED ABOVE.

5. CONDUIT AND CABLE SCHEDULE IS LOCATED ON SHEET EP604.

6. ALL METALLIC CONDUITS THAT ARE NOT ATTACHED TO A GROUNDED
PANEL OR ENCLOSURE SHALL BE GROUNDED USING A GROUNDED BUSHING.

7. KEYED HAND-AUTO SWITCH WILL BE KEYED ALIKE WITH THE CORRESPONDING
KEYED HOA SWITCH IN THE MCC.  SEE SHEET EP602.

AUTOMATIC TANK 
GAUGING SYSTEM
BACKBOARD. SEE DETAIL ON 
SHEET EP502.



90
" M

AX

72" MAX 24" MAX

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

VENTS

FANS

PUMP CONTROL PANEL LEGEND

VIBRATING ALARM HORN (70db at 10 ft)

CABINET WITHIN PCP FOR SPARE PARTS

SURGE ARRESTORS, 
THERMOSTATS,

POWER TERMINAL BLOCKS

24 VOLT POWER SUPPLIES

RELAYS AND OTHER MISCELLANEOUS DEVICES

SYS-1 CPU RACK SYS-2 CPU RACK

TB-1-IN

TB-1-O
U

T

TB-2-IN
TB-3-IN

TB-4-IN
TB-5-IN

TB-6-IN
TB-7-IN

TB-8-IN

TB-2-O
U

T
TB-3-O

U
T

ITEM DESCRIPTION ITEM DESCRIPTION

UNINTERRUPTABLE POWER SUPPLY (UPS) WITHIN CABINET

PUMP CONTROL PANEL LEGEND CONT.

NAMEPLATE "SYSTEM INPUT SELECT"

NAMEPLATE "FUELING MODE SELECT"

NAMEPLATE "LEAD FUEL PUMP"

BACKLIGHT WINDOW ANNUNCIATOR

MOMENTARY CONTACT PUSHBUTTON WITH LEGEND PLATE "TEST"

NAMEPLATE "ANNUNCIATOR SYSTEM"

WHITE INDICATOR LIGHT

NAMEPLATE "CPU-2 ON"

NAMEPLATE "CPU-1 ON"

GREEN INDICATOR LIGHT

SYS-1 I/O RACK 1A

SYS-2 I/O RACK 2A

NAMEPLATE "EMERGENCY CIRCUIT POWER ON"

TB-9-IN

2 POSITION MAINTAINED CONTACT SELECTOR SWITCH 
WITH LEGEND PLATE " SYS-1  SYS-2"

4 POSITION KEY OPERATED MAINTAINED CONTACT SELECTOR  
SWITCH WITH LEGEND PLATE "AUTO  OFF  FLUSH  TEST"

5 POSITION MAINTAINED CONTACT SELECTOR SWITCH WITH 
LEGEND PLATE "1 2 3 4 5" (CIRCULAR AROUND SWITCH)

LOCKABLE CABINET LOCATED WITHIN
THE PCP FOR THE LAPTOP COMPUTER.

MOMENTARY CONTACT PUSHBUTTON WITH
LEGEND  PLATE "ACKNOWLEDGE"

MOMENTARY CONTACT PUSHBUTTON WITH LEGEND 
PLATE "EMERGENCY STOP RESET"

RED JUMBO MUSHROOM MOMENTARY CONTACT 
PUSHBUTTON WITH LEGEND PLATE "EMERGENCY STOP"

SYS-1 I/O RACK 1B
(AS REQUIRED)

SYS-2 I/O RACK 2B
(AS REQUIRED)

1 FREE STANDING ENCLOSURE

1

2

3

4

5

6 7 9

8

11

12

13

14

15

16

18
17

19 20

21 21

23 24

10

22

QUICK DISCONNECT
RECEPTACLE

NAMEPLATE(TYP.)
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NOTES:

1. PROVIDE WIRE MANAGEMENT DUCTS

2. FOLLOW THE ABOVE LAYOUT AS CLOSE AS POSSIBLE TO PROVIDE UNIFORMITY WITH EXISTING AND
FUTURE FUELING SYSTEM CONTROL PANELS.

3. SEE SHEETS EI502 THRU EI504 AND EI601 FOR OTHER CONTROL PANEL RELATED REQUIREMENTS.

LEFT SIDE VIEW RIGHT SIDE VIEWFRONT VIEW

INTERIOR BACKPLAIN MOUNTING PANEL



LI

HLA

LLA

LLLA

I34 R10

TANK 
OVERFLOW 
(TYP.)

OPERATING 
TANK NO. 2

LI

HHLA

HLA

LLA

LLLA

INLET 
VALVE

OPERATING 
TANK NO. 1

FSR-1

FSCV-6

FSR-2

FSCV-7 FSCV-1 FSCV-2 FSCV-3 FSCV-4

CV-4

FS

FP-4 FP-5FP-3 

CV-3CV-2CV-1

FSI-5

FSCV-5

PG

S

DP S

S
S

S

S
S

SLOP DOWN 1 1/2 - 3%

PRODUCT RECOVERY TANK (4000 GAL.)

TFV-1

D-1M

TFV-2

TRUCK FILL STAND

HCV

HYDRANT HOSE TRUCK CHECK-OUT 
STAND/ PANTOGRAPH FLUSH 

STATIONHYDRANT LOOP

PG PG PG

HCV HCV HCVHCV

M M

BPCV-1

D/FV-1

PCV-1

PUMP HOUSE

ISOLATION VAVLE PIT

2" AB/CV

4" AB/CV

8" TRANSFER LINE FROM 
BULK STORAGE

ULS

MLS

LLS

FS

M

TRUCK OFFLOAD

MICRONIC
FILTER OPTION

MICRONIC FILTER

1" SLOW FILL FOR MICRONIC FILTER OPTION

FP-1 FP-2

I35 R11

S
PG

S

M

HHLA

FS

M

LOW - LOW LEVEL

LOW LEVEL

HIGH LEVEL

LOW - LOW LEVEL

LOW LEVEL

HIGH LEVEL

GPMISSUE FLOW

GPMRETURN FLOW

GPMNET FLOW

PSISYSTEM PRESSURE

COLOR SCHEME LEGEND

MARK COLOR (TYPE OF PIPE)

B

G

Y

BLUE (PRESSURIZED PIPE)

GREEN (RETURN PIPE)

YELLOW (DRAIN/SUPPLY PIPE)

INDICATOR LIGHT LEGEND

SYMBOL DESCRIPTION

AMBER LIGHT

GREEN LIGHT

RED LIGHT

NOTES:

1. DEVIATION FROM THIS GRAPHIC DISPLAY IS ALLOWED ONLY
WITH APPROVAL OF THE SERVICE SME.

HIGH - HIGH LEVEL

HIGH - HIGH LEVEL

INLET 
VALVE

OPENED CLOSED

OPENED CLOSED

OUTLET 
VALVE
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VALVE

OPENED CLOSED

OPENED CLOSED

JOCKEY
PUMP

PUMP HOUSE
DRAIN PUMP

10" ISSUE 
VENTURI

FSI-4

S

FSI-3

S

FSI-2

S

FSI-1

S

CV-5

4" RETURN 
VENTURI

SURGE 
TANK TYP.

M MM M

D-1M

HYDRANT 
OUTLET 
PIT (TYP.)

LOW POINT 
DRAIN PIT

LOW POINT 
DRAIN PIT

LOW POINT 
DRAIN PIT

LOW POINT 
DRAIN PIT

OPENED CLOSED

OPENED CLOSED OPENED CLOSED

OPENED CLOSED

STOP

RUN

STOP

RUN

STOP

RUN

STOP

RUN

STOP

RUN

OPENED CLOSED OPENED CLOSED OPENED CLOSED OPENED CLOSED OPENED CLOSED

BACK PRESSURE 
CONTROL VALVE

ENABLED   CLOSED

DEFUEL/FLUSH 
VALVE

OPEN   CLOSED

ENABLED   CLOSED
PRESSURE 

CONTROL VALVE

FUEL TRANSFER 
PUMP

STOP   RUN

HIGH - HIGH LEVEL
HIGH LEVEL

CLOSED

OPENED

Y

G

Y

Y

B

Y

B

B

Y

Y

OVERFILL
VALVE

G

G

G

B

B

G

G

Y YY

B

STOP    RUN
OPENED CLOSED

G

STOP

RUN
STOP

RUN

G G G G G
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SCALE: NTS

FLOW DIAGRAM GRAPHIC DISPLAY - TYPE IIIA1
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CR3
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FS-2
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FS-4

FS-5

TB-3-IN
FLOW SWITCH

System #2
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FS-2

FS-3
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FLOW SWITCH

System #1
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OPERATIONAL TANKS
System #1 
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TB-6-IN
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STOP STATUS

EMERGENCY SHUTOFF
VALVE STATUS

PRODUCT RECOVERY
TANK OVERFILL
VALVE
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TANK LEAK DETECTION
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TANK HLA

MISCELLANEOUS
Non-redundent

FP-1

FP-2

FP-3

FP-4

FP-5

FTP-1

TB-1-IN
PUMP STATUS
Non-redundent

{SPARE {SPARE

SYSTEM-1
DISCRETE

INPUT 
MODULE

SR1

SR2

SR3

SR4

SR5

MC

NONREDUNDANT
120V UPS

NONREDUNDANT 
120V UPS

SYSTEM-1
120V UPS

SYSTEM-2
120V UPS

EMERGENCY CIRCUIT
POWER STATUS
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EMERGENCY SHOWER
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TB-1-OUT
AUTO PUMP

START/DISABLE

FP-1 CONTROL
CIRCUIT

FP-2 CONTROL
CIRCUIT

FP-3 CONTROL
CIRCUIT

FP-4 CONTROL
CIRCUIT

TB-2-OUT

BACKPRESSUR
E

SOLENOID A

DEFUEL/FLUSH
SOLENOID B

DEFUEL/FLUSH
SOLENOID A

PRESSURE
CONTROL

SOLENOID A

MISCELLANEOUS
120VAC

SYSTEM-1
DISCRETE 
OUTPUT
MODULE

SYSTEM-1
ISOLATED 
DISCRETE
OUTPUT 
MODULE

NONREDUNDANT
120V UPS
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8
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E-STOP

TB-3-OUT

ALARM
ANNUNCIATOR

EXTERIOR
VIBRATING HORN
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RESONATING HORN

MISCELLANEOUS
Non-Redundent

E-STOP AT FCC
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TELE. BACKBOARD

EMERGENCY
STOP

CIRCUITS
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PRESSURE
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0

0

MOV 2
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MOV 2
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0

MOV 3
OPEN

CONTROL

MOV 3
CLOSE

CONTROL

0

0

MOV 4
OPEN

CONTROL

MOV 4
CLOSE

CONTROL

{SPARE

25

26

28

27 PUMP STATUS
Non-redundent

TB-1-IN

TYPICAL TERMINAL BLOCK NAMEPLATE

NOTE:

THESE TERMINAL BLOCK CONNECTIONS ARE INTENDED TO SHOW CONNECTIONS TO FIELD 
DEVICES ONLY. THE PUMP CONTROL PANEL MANUFACTURER MAY REQUIRE SEVERAL MORE 
TERMINAL BLOCKS FOR CONNECTIONS TO ANNUNCIATOR, GRAPHICS PANEL, PERSONAL
COMPUTER, HORNS, ETC.

FIRST LINE OF TEXT SHALL BE  1/4 " HEIGHT AND THE SECOND AND/OR THIRD LINES
SHALL BE  1/8 " HEIGHT. SEE THIS SHEET FOR FULL TEXT.
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60
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27
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30
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65
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SPARE {

0

0

MOV 5
OPEN

CONTROL

MOV 5
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CONTROL

{

{

{

{

(-)
(+)

(-)(-)

{

{ }

}{
{

{
SYSTEM-2
ISOLATED 
DISCRETE
OUTPUT 
MODULE

SYSTEM-2
DISCRETE 
OUTPUT
MODULE

ALARM
ANNUNCIATOR

E-STOP
RESET

FP-5 CONTROL
CIRCUIT {

JP-1 CONTROL
CIRCUIT {

SPARE {
SPARE {
SPARE {
SPARE {
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LAT.

RFM

STR.

STR.

OPS.DIST

LAT.

CONF. RM.

TRAINSTR.

FCC

MOB

HYD.

MAINT.

STORAGE
POD

NOTES TO DESIGNER

1. PLACE THE APPROPRIATE FCC INFORMATION ON THIS SHEET.
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6"

DATA SYSTEM
EQUIPMENT

TYPE 110 
BLOCKS FOR 25

PAIR

12 - STRAND FIBER 
OPTIC

CABLE 50 FOOT FIBER 
MAINTENANCE LOOP.  2 

FOOT MINIMUM 
DIAMETER.

25-PAIR
COPPER

20A, 120V DEDICATED
QUAD RECEPTACLE.

TO PCP
PANEL

1" RGS WITH
4 CAT. 6 CABLES, (TYP.)

(TYP.) COMM. 
OUTLET

25 PAIR PROTECTED ENTRANCE
TERMINAL (PET)

#6 BARE CU IN 3/4"C
EXTEND TO GROUNDING

ELECTRODE 
SYSTEM.

4'X8'X3/4" PLYWOOD
BACKBOARD FIRE RATED 

BY MANUFACTURING 
PROCESS. 

4"C TO COMMUNICATIONS
HANDHOLE

FINISHED FLOOR

NOTES:

1. 4" CONDUIT  WITH 4 - 1 1/4" INNER DUCT, WITH OUTSIDE PLANT MIN 25-PAIR #24 AWG OUTSIDE PLANT
VOICE SERVICE ENTRANCE CABLE.

2. 4" CONDUIT WITH 4 - 1 1/4" INNER DUCT TO RUN 12-STRAND 62.5/125um MULTI-MODE FIBER OPTIC
OUTSIDE PLANT SERVICE ENTRANCE CABLE.  MOUNT FIBER OPTIC LIU OR PATCH PANEL WITH TIA/EIA
"SC" TYPE CONNECTOR, (604-3A).

3. OSP CONDUCTORS SHIELDS, ARMOR, AND METALLIC STRENGTH MEMBERS MUST BE BONDED TO THE
LIGHTNING PROTECTION SYSTEM.  SEE SHEET EG601 FOR FURTHER REQUIREMENTS.

4. RISER IS TYPICAL ONLY.  SEE FLOOR PLANS FOR EXACT NUMBER AND LOCATIONS OF OUTLETS,
RACKS, AND CABLE TRAY.

5. CONTRACTOR SHALL TERMINATE HORIZONTAL CAT 6 EIGHT CONDUCTOR, TWISTED PAIR ON RACK
MOUNTED 110 BLOCKS WITH CONNECTORS.

6. GROUND TTB's RACKS, CABLE TRAYS, ETC., PER ANSI/TIA/EIA 607A.

7. FOR VOICE PATCH PANEL, WALL MOUNTED 100-PAIR 110-TYPE BLOCKS, SHALL HAVE C4 CONNECTORS
FOR THE FIRST FIVE SLOTS AND C5 AT THE END OF EACH 25 PAIRS.  110 PUNCH DOWN BLOCKS NEED TO
BE ANSI/TIA/EIA 568-A CAT 6 COMPLIANT.

8. DUCT STUB-UPS FOR DATA AND COMMUNICATIONS CABLING SHALL BE SEALED. PROVIDE
MECHANICAL PLUGS FOR EMPTY DUCTS ON BOTH ENDS.  TEMPORARY MECHANICAL PLUGS SHALL BE
PROVIDED FOR DUCTS UNTIL CABLING IS INSTALLED AND COMPLETED.

WIRE
MANAGER
D RINGS

(TYP)
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SCALE: N.T.S.

TELECOMMUNICATIONS BACKBOARDD4

SEE SHEET EG507

DESIGNER NOTES:

1. DOR IS REQUIRED TO COORDINATE WITH ACTUAL FACILITY REQUIREMENTS.
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SCALE: NTS

FIRE ALARM RISER DIAGRAMC2
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KEYNOTES:

1. CONNECT TO 120 VAC, 20 AMP DEDICATED CIRCUIT FROM PANEL MCC-P1. TRANSIENT VOLTAGE SURGE
SUPPRESSION (TVSS) IS TO BE POWERED FROM PANEL MCC-P1.

2. PROVIDE ADDITIONAL SIGNALING LINE CIRCUITS AS REQUIRED FOR THE QUANTITY OF DEVICES
REQUIRED.  RISER IS DIAGRAMATTIC IN NATURE AND SHOWS TYPICAL DEVICES, BUT NOT
COMPREHENSIVE QUANTITIES.

3. PROVIDE ADDITIONAL NOTIFICATION APPLIANCE CIRCUITS AND REMOTE POWER SUPPLIES, AS
REQUIRED, SUCH THAT VOLTAGE DROP DOES NOT EXCEED THE MAXIMUM ALLOWED BY THE
MANUFACTURER PER CIRCUIT.  ADDITIONAL NOTIFICATION CIRCUITS AND ADDITIONAL POWER SUPPLIES
MAY BE REQUIRED, DEPENDING ON THE EQUIPMENT PROVIDED.  SMOKE DETECTORS  SHALL BE PROVIDED
ABOVE REMOTE SUPPLIES AND CONNECTED TO FACP INITIATING DEVICE LOOP.

4. MAXIMUM NUMBER OF NOTIFICATION DEVICES PER CIRCUIT SHALL BE IN ACCORDANCE WITH THE
CONTROL PANEL LIMITATIONS.  CONDUCTOR INTEGRITY MONITORING IS REQUIRED.

5. PROVIDE SMOKE DETECTOR TO PROTECT FIRE ALARM/MASSS NOTIFICATION PANEL AND ANY REMOTE
NOTIFICATION POWER SUPPLIES.

6. PROVIDE GROUND PER NFPA 70.

7. HVAC SHUTDOWN SWITCH (EPO).  EPO SHALL BE LOCATED EITHER IN OR ADJACENT TO LOC.

8. CABINET MOUNTED METAL OXIDE VARISTOR (MOV) BASED SURGE PROTECTION DEVICE (SPD), AT THE
FACP POWER INPUT.  THE DEVICE SHALL SUPPLEMENT THE SPD INTEGRAL TO THE FACP/ACU. THE DEVICE
SHALL BE UL 1449 LISTED (3RD EDITION) AND SHALL SATISFY THE REQUIREMENTS OF IEEE C62.41.

9. TO EPDS RELAY PANEL CONTACT.  SEE EP SERIES SHEETS FOR LOCATION.

10. LOCAL OPERATING CONSOLE (LOC) WITH INTEGRAL MICROPHONE.

#

9

GENERAL NOTES:

1. RISER IS DIAGRAMMATIC REPRESENTATION OF THE FIRE ALARM/MASS NOTIFICATION SYSTEM AND IS NOT
CONSIDERED COMPLETE. SEE FIREL ALARM/MASS NOTIFICATION PLANS FOR LOCATIONS OF
INITIATING DEVICES AND NOTIFICATION APPLIANCES. PROVIDE DEVICES FOR A COMPLETE FUNCTIONAL SYSTEM
NOT LIMITED TO ADDRESSABLE MONITOR MODULES FOR ALL DEVICES THAT DO NOT HAVE ADDRESS AND
CONTROL MODULES TO CONTROL AUXILIARY FUNCTIONS.

2. FACP SHALL HAVE TVSS ON ALL FIRE ALARM CIRCUITS ENTERING AND LEAVING THE FACILITY, INCLUDING, BUT
NOT LIMITED TO THE POWER SUPPLY CIRCUITS TO THE FACP AND CIRCUITS INTERFACING WITH THE FIRE ALARM
RECEIVING STATIONS, (COMMUNICATIONS CIRCUITS), ANTENNA SYSTEMS.

3. VERIFY QUANTITY AND LOCATIONS OF TAMPER SWITCHES , WATER FLOW SIWTCHES, PRESSURE SUITCHES,
SOLONOIDS, AND THEIR RESPECTIVE MONITOR AND CONTROL MODULES WITH FIRE PROTECTION INSTALLER.

4. REFER TO FIRE ALARM/MASS NOTIFICATION FLOOR PLANS AND SPECIFICATIONS FOR PRELIMINARY QUANTITY 
AND LOCATIONS OF INDICATIONS AND NOTIFICATIONS DEVICES AND REMOTE LOCAL OPERATING CONSOLES.

5. BATTERY CALCULATIONS MUST BE SUBMITTED TO VERIFY THE POWER SUPPLY PROVIDED IS CAPABLE OF
SUPPORTING THE ELECTRICAL LOAD OF THE NEW DEVICES.

SCALE: NTS

FIRE ALARM ANTENNA DIAGRAMC7
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SCALE: NTS

FIRE ALARM MATRIX DIAGRAMA1
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NOTES:

1. THESE MOUNTING HEIGHTS APPLY UNLESS SPECIFIED OR NOTED OTHERWISE ON DRAWINGS.

FIRE ALARM/ANNOUNCEMENT NOTES:

2. WHERE LOW CEILING HEIGHTS DO NOT PERMIT WALL MOUNTING AT A MINIMUM OF 80", WALL-MOUNTED VISIBLE APPLIANCES SHALL BE MOUNTED WITHIN 6" OF CEILING.

3. CONTRACTOR SHALL INSTALL LED TEXT SIGN IN ACCORDANCE WITH SPECIFICATION 28 31 76.

4. LOC CONTROLS SHALL BE MOUNTED AS SPECIFIED IN NFPA 72; 24.5.14.
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SCALE: NTS

Mounting Height DetailC2
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