Ms. Terri Regin, PE
27 April 2015

7/12/2017 1



"
OVERVIEW

Unified Facilities Criteria and ASTs
New Features

Tank Sizing & Layout
Drawing Excerpts
Tank Bottom & Roof
Dike Area

Questions
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DoD Fuels Facilities Documents

m Unified Facility Criteria (UFCs)
O Authoritative, mandatory unless waivered by Service HQ

m Standard Designs (Std Dsn)

O Starting point for design, edited for site adapt
m Engineering Design is still needed

O Identifies preferences and design choices
m Includes designer notes
m Lists which UFGS to be used

O Major Deviations require Service HQ approval

m Unified Facilities Guide Specifications (UFGS)
O Edited for the job
O Designer choices in brackets
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Unified Facilities Criteria (UFC)

m UFC 3-460-01 Design: Petroleum Fuels Facilities
O Guidance for all new design and construction

m Chapter 2 — General Design Information
O Fire protection, Safety
O Environmental
O Electrical Design & Area Classifications
O Security .
O Emergency shutdown
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Unified Facilities Criteria (UFC)

m Chapter 8 — Atmospheric Tanks
O Tank Spacing
O ASTSs, vertical, horizontal,
O USTs

O Diking, spill containment
O Vapor Emission Control systems
O Tank Roofs, floating pans

O Foundations, tank bottoms
O Appurtenances
O General Design Considerations

O Follows/directs use of NFPA 30, 30A
[1 Directs use of DoD Standard Design AW 78-24-27 6
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Specifications
3356 13.13 Steel Tanks With Fixed Roofs
3356 13.15 Undertank Interstitial Space
33 56 63 Fuel Impermeable Liner System
32 13 15.20 Concrete Pavemgnt for Containment
Dikes

ov57135 L NOC Pobce err Contng of
09 97 13.27 Exterior Coating of Steel Structures
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AST Standard Design

m Vertical Steel Tanks in JP-5 or JP-8/F-24 Service
O Can be used for other products

m For >5K, <100K BBL Vertical ASTs

m Fixed roof, floating pan
O Considerations given for tanks w/o pans

m For new construction, but can be used for renovations

m Elevated and non-elevated foundations
O Areas with/without high water tables

m Requires design in accordance with API 650
m For CONUS and OCONUS

7/12/2017 9
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History & Current Status

m Original Design in mid 80’s

m Update in Feb 1993

O Shop drawing detailed
O Only included Tank, not site layout

m Last Update Published in 2012
Rely more on API 650, prescribe government preferences

m Current Update 2015
Includes piping/dike details

m Will post to USACOE Std Dsn website

7/12/2017 10
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AST Standard Design

m Has sidestream filtration option
71 Fuel polishing, water drawoff

m Incorporates DLA ATG policy for gauge wells
71 Fuel level and water detection

m Includes 2 sheets designer notes
1 Use in corrosive and northern environments
1 Tank sizing and site planning
1 Foundation options
1 Tanks without floating pans

7/12/2017
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AST Standard Design

m Useable Volumes
m High/Low Level Control & Shutoff Logic

m Roof Structure, Compression Ring
Single column for diameters 126 ft > D >91 ft
No columns for diameters < 91 ft

m UFC 3-460-01 Was Updated To Resolve
Conflicts.

12
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AST Standards Additions

m Typical Site Plans

m Piping Layout Plan

m Containment System Detalils
m Stairway Detalls

m Misc Piping Detalils

m Pipe Support Detalils

m Typical Electrical Details

7/12/2017
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Typical Site Plan — Non-Mounded Tank
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x x x

PERIMETER FENCE /

ACCESS ROAD

WALKWAY
(NOTE 14)

TANK FOUNDATION
RINGWALL

CONCRETE OR
BALLASTED

SURFACE
(NOTE 6)

10-0" CONC APRON
(NOTE7)

2.5:1 SLOPE (TYP)
(NOTE 4) N

8°DIP
DRAIN LINE

(NOTE 10 & 11) \

CD.01

cD.04

TYPE X
AREA INLET
(NOTE 8)

CONTAINMENT DIKE
(NOTE4&7)

i\ LOCKABLE

ECCENTRIC
PLUG VAVLE W/

(NOTE 10 & 11)

Y (SEE TABLE 1)

CONCRETE STAIRS, TYP
(NOTE 9)

X" (SEE TABLE 1)

TYPICAL CONCRETE CONTAINMENT DIKE SITE PLAN

SCALE: 1°=20"-0"

i

DESIGNER NOTES:

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

FOR PLANNING PURPOSES, THE SECONDARY CONTAINMENT AREA SIZE SHOWN HERE IS BASED UPON A 6-0" (MAXIMUM ALLOWABLE)
HEIGHT TRAPEZOIDAL DIKE BERM INCLUDING 1'-0" OF FREEBOARD WITH A SLOPE OF 25 TO 1

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

UNSURFACED AND AGGREGATE SURFACED DIKES SHALL BE SLOPED NO GREATER THAN 3 TO 1. CONCRETE SURFACED DIKES HAVE A
PREFERRED MAXIMUM SLOPE OF 2.5 TO 1, WITH AN ABSOLUTE MAXIMUM OF 2 TO 1 WHEN SPACE IS RESTRICTED. A 3'-0" FLAT
SURFACE IS REQUIRED ON THE TOP OF THE TRAPEZOIDAL DIKES. THE MAXIMUM ALLOWABLE DIKE HEIGHT IS 6-0". UFC 3-460-01
REQUIRES A MINIMUM OF 12" OF FREEBOARD. VERTICAL CONCRETE DIKE WALLS ARE AN ACCEPTABLE ALTERNATIVE WHEN THERE

IS NOT ENOUGH LAND AVAILABLE FOR TRAPEZOIDAL BERMS. SECONDARY CONTAINMENT AREA DESIGN SHALL COMPLY WITH

UFC 3-460-01, 29 CFR 1910.108, NFPA 30 AND OTHER FEDERAL, STATE, COUNTY, AND LOCAL REGULATIONS.

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

SECONDARY CONTAINMENT SHALL BE PROVIDED BY A FUEL IMPERMEABLE LINER. THE LINER SHOULD BE A FLEXIBLE MEMBRANE
LINER (FML) PER UFGS SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM. A 60 MIL HIGH DENSITY POLYETHYLENE (HDPE) LINER
MAY BE USED IF THE LINER IS COMPLETELY COVERED WITH CONCRETE. BALLAST MATERIAL NEEDS TO BE PROVIDED TO PREVENT
'WIND UPLIFT DAMAGE TO THE LINER. BALLAST MATERIALS INCLUDE CONCRETE SURFACING, SMOOTH RIVER ROCK, SAND TUBES, AND
PRECAST CONCRETE BLOCKS. WIND UPLIFT CALCULATIONS ARE REQUIRED WHEN ANY PORTION OF THE FML IS EXPOSED. SEE UFGS
SECTION 33 56 63 FOR FURTHER GUIDANCE.

CONCRETE DIKE SURFACING SHALL BE PER UFGS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR CONTAINMENT DIKES. THE
CONCRETE SHALL BE REINFORCED WITH SYNTHETIC FIBERS. LOCATE CONTROL JOINTS NO GREATER THAN 10 FEET APART AND

SEAL THE JOINTS USING FUEL RESISTANT JOINT SEALANT (NON-SAG ON THE SLOPES). SEE SHEET C.04 FOR A TYPICAL JOINT

LAYOUT PLAN. AT A MINIMUM, ALL (NON-ELEVATED) AST CONTAINMENT BASINS SHALL HAVE A CONCRETE WORKING SURFACE AROUND
THE PERIMETER OF THE TANK FOUNDATION NOT LESS THAN 10'-0" IN WIDTH.

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

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

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

ANORMALLY CLOSED, LOCKABLE ECCENTRIC PLUG VALVE SHALL BE PROVIDED TO CONTROL DRAINAGE AND MUST BE ACCESSIBLE
DURING A FIRE. SEE DETAILS ON SHEET CD.09.

. DO NOT USE BURIED CONTAINMENT DRAIN VALVES IN CLIMATES WITH LOWEST ONE-DAY MEAN TEMPERATURE BELOW -15°F PER AP|

STANDARD 650 FIGURE 4.2. PROVIDE MEANS TO CONTROL DRAINAGE THAT WILL NOT NORMALLY REMAIN FROZEN AFTER THAW OF
SECONDARY CO IT CONTENTS. CC T DRAIN VALVE OR OTHER CONTROL MEANS, WHEN PROVIDED, SHALL BE
LOCKABLE.

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

. FOR A TYPICAL PIPING LAYOUT PLAN SEE SHEET C.05.
. FOR EXPOSED GEOMEMBRANES, SKID-RESISTANT WALKWAYS SHOULD BE PROVIDED AT EXPECTED FOOT TRAFFIC PATHS, INCLUDING

THE TOP OF THE DIKES. SEE UFGS SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM FOR MATERIALS.

TABLE 1

GENERAL TANK INFORMATION Y CC T
DIMENSIONS (6' HIGH DIKES)

NOMINAL | NOMINAL | NOMINAL | SHELL
TANK SIZE | DIAMETER | SHELL VOLUME | VOLUME | VOLUME |25:1 DIKE SLOPE| 3:1 DIKE SLOPE
(KBBL)' | (FT) | HEIGHT (FT)" | (KBBL)'™ | (KBBL) | (BBL)* [ (FT)| "v* (FT)| " (FT)| "V (FT)

USABLE LLLA

5 39 | 68 5.0 625 145 145 155 155

10 49 | 134 10.0 175 180 180 190 190
61 250 200 1825 225 225 235 235

73 358 289 2675 265 255 265 265

89 532 411 5300 300 300 310 310

90 635 50.6 5425 325 325 335 335

8|8|8|8|8

13 100.1 80.1 8825 390 390 400 400

88888 & 88

100 126 124.5 100.1 11150 430 430 440 440
NOMINAL TANK SIZE = APPROXIMATE USABLE VOLUME = VOLUME FROM LLA TO HLA.
APPROXIMATE VOLUME BETWEEN SUMP AND LLLA.
‘SHELL VOLUME = VOLUME INSIDE ALL OF THE SHELL.
*  DISTANCE IS MEASURED FROM THE OUTSIDE OF THE VERTICAL WALLS.

US ARMY CORPS
OF ENGINEERS
OMAHA DISTRICT

O

TYPICAL SITE PLAN - NON-ELEVATED TANK

ERING COMMAND - ALANTIC

IES ENGINEI

FUEL TANKS WITH FIXED ROOFS
ABOVEGROUND VERTICAL STEEL

NAVAL FACILITI

DOD STANOARD DESIGN AW78-24-27
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Typical Site Plan — Vertical
Containment Walls
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1. SITE PLAN SHOWN IS A TYPICAL 20K BBL TANK WITHOUT AN ELEVATED TANK FOUNDATION DIMENS}ONS SHOWN IN TABLE 1 ARE

— ==
PERIMETER FENCE \ | DESIGNER NOTES:
% x x —‘ | FOR PLANNING PURPOSES ONLY AND ARE INTENDED TO INDICATE THE F AREA |

SECONDARY CONTAINMENT.

2. FOR PLANNING 0SE! AREA SIZE SHOWN HERE IS BASED UPON A 60" (MAXIMUM ALLOWABLE) |
. | HEIGHT VERTICAL DIKE WALL INCLLIDING 10" OF FREEBOARD WITH A WALL THICKNESS OF 1-0%. |

»

GROUPS OF TANKS wrm NO TANK LARGER TNAN 10K BBLS AND NOT EXCEEDING 15K BBLs IN AGGREGATE CAPACITY, MAY BE D

NCLOSURE. SUBDIVIDE EACH DIKED CONTAINMENT ENCLOSURE CONTAINING TWO OR |

| MORE TANKS Bv INTERMEDIATE WALLS NO LEss THAN 18" IN HEIGHT TO PROVIDE A SEPARATE DRAINAGE AREA FOR EACH TANK, SEE |
SHEET CD.08 FOR INTERMEDIATE WALL DETAIL.

-

THE MAXIMUM ALLOWABLE WALL HEIGHT IS 6-0". UFC 3-460-01 REQUIRES A MINIMUM OF 12° OF VERTICAL |
DIKE WALLS ARE AN ACCEPTABLE ALTERNATIVE WHEN THERE IS NOT ENOUGH LAND AVAILABLE FOR TRAPEZOIDAL BERMS.

| SECONDARY CONTAINMENT AREA DESIGN SHALL COMPLY WITH UFC 3-460-01, 28 CFR 1910.106, NFPA 30 AND OTHER FEDERAL, |
| STATE, COUNTY, AND LOCAL REGULATIONS.

o

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

SECONDARY CONTAINMENT SHALL BE PROVIDED BY A FUEL IMPERMEABLE LINER. THE LINER SHOULD BE A FLEXIBLE MEMBRANE

UINER (FML) PER UFGS SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM. A 60 MIL HIGH DENSITY POLYETHYLENE (HDPE) LINER |

CONCRETE OR MAY BE USED IF THE LINER IS COMPLETELY COVERED WITH CONCRETE. BALLAST MATERIAL NEEDS TO BE PROVIDED TO PREVENT
BALLASTED x | WIND UPLIFT DAMAGE TO THE LINER. BALLAST MATERIALS INCLUDE CONCRETE SURFACING, SMOOTH RIVER ROCK, SAND TUBES, AND |

SURFACE PRECAST CONCRETE BLOCKS. WIND UPLIFT CALCULATIONS ARE REQUIRED IF ANY PORTION OF THE FML IS EXPOSED. SEE UFGS NAYFAC

(NOTE 6) | SECTION 33 56 63 FOR FURTHER GUIDANCE. |

>

~

CCONCRETE DIKE SURFACING SHALL BE PER UFGS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR CONTAINMENT DIKES. THE |
CCONCRETE SHALL BE REINFORCED WITH SYNTHETIC FIBERS. LOCATE CONTROL JOINTS NO GREATER THAN 10 FEET APART AND
| SEAL THE JOINTS USING FUEL RESISTANT JOINT SEALANT (NON-SAG ON THE SLOPES). SEE SHEET C.04 FOR A TYPICAL JOINT |

LAYOUT PLAN. AT A MINIMUM, ALL (NON-ELEVATED) AST CONTAINMENT BASINS SHALL HAVE A CONCRETE WORKING SURFACE AROUND US ARMY CORPS
| OF THE TANK F LESS THAN 100" IN WIDTH. | oty

TANK FOUNDATION
RINGWALL . 1

O

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

NLY

0

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

©

100" CONC APRON
(NOTE 7)

“Y" (SEE TABLE 1)

IAL USE
e

10. CONSTRUCT A CONTAINMENT DRAIN LINE FROM THE DRAINAGE INLET TO THE CONTAINMENT DRAIN VALVE USING DUCTILE IRON PIPING.
| ANORMALLY CLOSED, LOCKABLE ECCENTRIC PLUG VALVE SHALL BE PROVIDED TO CONTROL DRAINAGE AND MUST BE ACCESSIBLE |
| DURING A FIRE. SEE DETAILS ON SHEET CD.08.

ICIAL USE ONLY

C

. DO NOT USE BURIED CONTAINMENT DRAIN VALVES IN CLIMATES WITH LOWEST ONE-DAY MEAN TEMPERATURE BELOW -15°F PER API

| STANDARD 650 FIGURE 4.2. PROVIDE MEANS TO CONTROL DRAINAGE THAT WILL NOT NORMALLY REMAIN FROZEN AFTER THAW OF | =
DRAIN VALVE ONTROL MEANS, WHEN PROVIDED, SHALL BE

| LOCKABLE. |

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

L
% | 13. FORATYPICAL PIPING LAYOUT PLAN SEE SHEET C.05 | CAMEL AC ]
TYPEX LOCKABLE ECCENTRIC iAo

14. F WALKWAYS SHOULD BE PROVIDED AT EXPECTED FOOT TRAFFIC PATHS. SEE UFGS
‘%’:EL?) bbb A N ! SRCTION 3 58 85 PUEL MPERMEABLE LINER SYSTEM FOR MATERIALS. |
INDICATOR (NOTE 10 & 11) [ e o e R T e

|

OR OF

8"DIP

/FOR OFFI

'/ /

(NOTE 104 11) |

5

WALKWAY

(NOTE 14) \

'VERTICAL CONTAINMENT /
WALL (NOTE 2 & 4)

*X" (SEE TABLE 1)

UNCLASSIH

a7 swins s

TABLE 1

| SECONDARY CONTAINMENT
GENERAL TANK INFORMATION T am iy
NOMINAL | NOMINAL | NOMINAL | SHELL | USABLE | LLLA VERTICAL

TANK SIZE| DIAVETER|  SHELL | VOLUME | VOLUME | VOLUME
TYPICAL VERTICAL CONTAINMENT WALL SITE PLAN ey (FD |HeGHT(FTr Kesy) | @8y~
SCALE: 120" 39 32 50 625
100 175
200 1825
280 2675
411 5300 250 250
506 5425 270 210
0.1 8625 340 340
1245 100.1 11150 380 380

Z

S ENGINEERING COMMAND — ALANTIC

IE:
N AW78-24-27

FUEL TANKS WITH FIXED ROOFS
ABOVEGROUND VERTICAL STEEL
TYPICAL SITE PLAN - VERTICAL CONTAINMENT WALLS

13
126
* " NOMINAL TANK SIZE = APPROXIMATE USABLE VOLUME = VOLUME FROM LLA TO HLA.
" APPROXIMATE VOLUME BETWEEN SUMP AND LLLA.

" SHELL VOLUME = VOLUME INSIDE ALL OF THE SHELL.

"+ DISTANGE IS MEASURED FROM THE OUTSIDE OF THE VERTICAL WALLS.

g 8/8 &8 83«
a
DD STANDARD DES
=

8
338355

UNCLASS

FIED//FOR OFFICIAL USE ONLY



Non-Mounded Tank

Add photo of non-mounded tank
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Typical Site Plan — Mounded Tank
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POST SIGN AT ENTRANCE TO
SECONDARY CONTAINMENT AREA
DIKE ACCESS RAMP (NOTE 5)

x x x x x x

PERIMETER FENCE \
x

ACCESS ROAD

KOCKABLE CHAIN GATE
(NOTE 5)

AN CONCRETE ACCESS RAMP,
12% GRADE MAX (NOTE 5)

LOCKABLE ECCENTRIC PLUG
VALVE WITH INDICATOR
(NOTES 10 & 11)

DESIGNER NOTES:

. SITE PLAN SHOWN IS A TYPICAL 20K BBL TANK WITH AN ELEVATED TANK FOUNDATION AND IS PROVIDED FOR GENERAL |
| PLANNING PURPOSES ONLY. DIMENSIONS SHOWN IN TABLE 1 ARE FOR PLANNING PURPOSES ONLY AND ARE INTENDED TO
INDICATE THE APPROXIMATE AMOUNT OF AREA REQUIRED FOR SECONDARY CONTAINMENT. |

~

. FOR PLANNING PURPOSES, THE SECONDARY CONTAINMENT AREA SIZE SHOWN HERE IS BASED UPON A 50" HIGH TRAPEZOIDAL I
I DIKE BERM INCLUDING 10" OF FREEBOARD. THE DIKE SLOPES INDICATED ARE 3 TO 1. THE DIKE HEIGHT AND SLOPES SHOWN
HERE ARE NOT STANDARD BUT ONLY AN ASSUMED DIKE HEIGHT TO ALLOW FLEXIBILITY IN PLANNING. |

w

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

I . UNSURFACED AND AGGREGATE SURFACED DIKES SHALL BE SLOPE AT NO GREATER THAN 3 TO 1. CONCRETE SURFACED DIKES I
| HAVE A PREFERRED MAXIMUM SLOPE OF 2.5 TO 1, WITH AN ABSOLUTE MAXIMUM OF 2 TO 1 WHEN SPACE IS RESTRICTED. I
A 30" FLAT SURFACE IS REQUIRED ON THE TOP OF THE TRAPEZOIDAL DIKES. THE MAXIMUM ALLOWABLE DIKE
| HEIGHT IS 6'-0". UFC 3-460-01 REQUIRES A MINIMUM OF 12" OF FREEBOARD. VERTICAL CONCRETE DIKE WALLS ARE AN
ACCEPTABLE ALTERNATIVE WHEN THERE IS NOT ENOUGH LAND AVAILABLE FOR TRAPEZOIDAL BERMS. SECONDARY |

IS

£\ it WHEN SECONDARY
e CONTAINMENT BASIN IS
e CONCRETE, PROVIDE

& STRIPING TO INDICATE LIMIT
OF DRIVEABLE AREA

REINFORCED
CONCRETE
(NOTE 5)

STAIRS (TYP)
(NOTE 9)

— A

Tl

INTERMEDIATE

NON-DRIVEABLE AREA,
PROVIDE TRAFFIC

CONTROL STRIPPING PLATFORM

(’—7—NOYE5&7

NOTE 2

TYPE X AREA
INLET (NOTE 8)

CONCRETE TANK
FOUNDATION BERM

PSRy

4'-0" WIDE CONC
SIDEWALK

31 SLOPE
(NOTE 4)

e

TTITTIT

TITITTIT

waLkway —
(NOTE 14)

100" WIDE CONC
DRIVEABLE AREA

/

CONTAINMENT DIKE

‘GROUND ROD BOX j

X" (SEE TABLE 1)

Z

TYPICAL SITE PLAN
SCALE: 200"

ACCESS ROAD

"Y* (SEE TABLE 1)

cC AREA DESIGN SHALL COMPLY WITH UFC 3-460-01, 29 CFR 1910.106, NFPA 30 AND OTHER FEDERAL, STATE,
COUNTY, AND LOCAL REGULATIONS. I

o

. A CONCRETE ACCESS RAMP IS PERMITTED IN DIKE AREAS FOR 20K BBL OR GREATER ASTs. VEHICLE ACCESS SHOULD BE |
| STRICTLY CONTROLLED WITH A LOCKABLE BARRIER (LE. CHAIN GATE) AND A SIGN. THE SIGN SHOULD READ: "ACCESS IS

RESTRICTED TO AUTHORIZED VEHICLES ONLY. VEHICLES MUST BE LIGHT-DUTY AND RATED FOR USE IN CLASS 1, DIVISION 2 |
| HAZARDOUS LOCATIONS". DESIGN DIKE ACCESS RAMPS AND BASIN/FLOOR TO WITHSTAND THE VEHICLE TRAFFIC. VEHICLE

TRAFFIC SHALL NOT BE ALLOWED ON EXPOSED LINERS. |

4

SECONDARY CONTAINMENT SHALL BE PROVIDED BY A FUEL IMPERMEABLE LINER. THE LINER SHOULD BE A FLEXIBLE MEMBRANE |
LINER (FML) PER UFGS SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM. A 60 MIL HIGH DENSITY POLYETHYLENE (HDPE) LINER
| MAY BE USED IF THE LINER IS COMPLETELY COVERED WITH CONCRETE. BALLAST MATERIAL NEEDS TO BE PROVIDED TO PREVENT |
| 'WIND UPLIFT DAMAGE TO THE LINER. BALLAST MATERIALS INCLUDE CONCRETE SURFACING, SMOOTH RIVER ROCK, SAND TUBES,

AND PRECAST CONCRETE BLOCKS. WIND UPLIFT CALCULATIONS ARE REQUIRED WHEN ANY PORTION OF THE FML IS EXPOSED. |
SEE UFGS SECTION 33 56 63 FOR FURTHER GUIDANCE.

)

CONCRETE DIKE SURFACING SHALL BE PER UFGS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR CONTAINMENT DIKES. THE

| CCONCRETE SHALL BE REINFORCED WITH SYNTHETIC FIBERS. LOCATE CONTROL JOINTS NO GREATER THAN 10 FEET APART AND |
SEAL THE JOINTS USING FUEL RESISTANT JOINT SEALANT (NON-SAG ON THE SLOPES). SEE SHEET C.04 FOR A TYPICAL JOINT

| LAYOUT PLAN. |

®

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

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

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

3

. DO NOT USE BURIED CONTAINMENT DRAIN VALVES IN CLIMATES WITH LOWEST ONE-DAY MEAN TEMPERATURE BELOW -15°F PER AP|
STANDARD 650 FIGURE 4.2, PROVIDE MEANS TO CONTROL DRAINAGE THAT WILL NOT NORMALLY REMAIN FROZEN AFTER THAW OF |
| Y CC 3 DRAIN VALVE OR OTHER CONTROL MEANS, WHEN PROVIDED, SHALL BE
LOCKABLE. I

s

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

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

. FOR EXPOSED GEOMEMBRANES, SKID-RESISTANT WALKWAYS SHOULD BE PROVIDED AT EXPECTED FOOT TRAFFIC PATHS, INCLUDING |
THE TOP OF THE DIKES. SEE UFGS SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM FOR MATERIALS.

L - e e e e —— —— —— —

TABLE 1

SHELL
VOLUME
(K BBL)"™

NOMINAL | NOMINAL

TANK SIZE | DIAMETER
(K BBL)" (FT)

5 39
10 49

NOMINAL ~ [FL( )ZZLE SIZE
FILLISSUE| FILLISSUE
(GPM) | (INCHES)

1200/1200 8v12"
1200/3000 816"

USABLE
VOLUME
(K BBL)

50
10.0

SECONDARY CONTAINMENT DIMENSIONS
' HIGH 1 SLOPES)

SHELL OPES) |
HEIGHT (FT)*

32
40

v
170
210

—
170
210

134

61
73
89

2

48
48
48
56

120013000
12003000
7000/7000

700017000

816"
816"
18°724"
18"724"

250
358
532
635

200
289
a1.1
50.6

265
305
355
380

265
305
355

38388

13 56 7000/7000 | 18%/24" 100.1 80.1
00 126 56 7000/7000 | 18%/24" 1245 100.1
*  NOMINAL TANK SIZE = APPROXIMATE USABLE VOLUME = VOLUME FROM LLA TO HLA.
** APPROXIMATE VOLUME BETWEEN SUMP AND LLLA.

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

515

§

US ARMY CORPS
OF ENGINEERS
OMAHA DISTRICT

TYPICAL SITE PLAN - ELEVATED TANK

FUEL TANKS WITH FIXED ROOFS
ABOVEGROUND VERTICAL STEEL

NAVAL FACILITIES ENGINEERING COMMAND — ALANTH

00D STANDARD DESIGN AW78-24-27

[@N]

7 5
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UNCLASSIFIED//FOR O
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TABLE 1

NOMINAL | NOMINAL | NOMINAL | FLOWRATE [NOZZLE SIZE| SHELL |USABLE | LLLA |SECONDARY CONTAINMENT DIMENSIONS

TANK SIZE | DIAMETER [SHELL HEIGHT| FILL/ISSUE | FILL/ISSUE | VOLUME | VOLUME | VOLUME

(KBBL)* (FT) (FT)* (GPM) (INCHES) |(KBBL)*** (KBBL) | (BBL)** X" (FT) " (FT)
5 39 32 1200/1200 | 8%/12" 6.8 5.0 625 130 130
10 49 40 1200/3000 | 8"/16" 134 | 100 | 1175 170 170
20 61 48 1200/3000 | 8"/16" 250 | 200 | 1825 220 220
30 73 48 1200/3000 | 8"/16" 358 | 289 | 2675 255 255
40 89 48 7000/7000 | 18°/24" | 532 | 41.1 | 5300 305 305
50 90 56 7000/7000| 18°/24" | 635 | 50.6 | 5425 330 330
80 113 56 7000/7000 | 18°/24" | 100.1 | 80.1 | 8825 405 405
100 126 56 7000/7000 | 18°/24" | 1245 | 100.1 | 11150 450 450

¥ NOMINAL TANK SIZE = APPROXIMATE USABLE VOLUME = VOLUME FROM LLA TO HLA.
**  APPROXIMATE VOLUME BETWEEN SUMP AND LLLA.
*#*  SHELL VOLUME = VOLUME INSIDE ALL OF THE SHELL

GRAPHIC SCALI

7/12/2017 19



1 | 2

FLE MME GA10 dobs\ 10-042 Restart Updee AST Standord\CAO\G\G.03 INSTRUMENTATON & CONTROL DACRAM.Aeg  UATDUT NAWE: GOS NSTRUMENTATON & COVTROL DAGAM  PLOTTED: Tharscoy, Ao 28, 2011 — 5:36pm USER: breen

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

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

3. PROVIDE LIMIT SWITCHES ON THE TANK FILL LINE DBB, TANK ISSUE LINE DBB, 4" LON SUCTION LINE DBB, AND
HLV. AS AN OPTION, PROVIDE DBBs LISTED HERE WITH MOTOR OPERATORS WITH LIMIT SWITCHES (ONLY WHEN
APPROVED BY SERVICE HEADQUARTERS); HLV RETAINS ITS LIMIT SWITCH IN THIS CASE.

LS HHLS CHAMBER AND HLV CONTROL FLOAT CHAMBER SHALL SHARE COMMON TANK NOZZLES AS
mmwmmnemsmmmsmmmmmm MOUNT PIPING AND TUBING TO HLS
HLV CONTROL FLOAT CHAMBER ALONG THE SIDE OF THE RINGWALL PRIOR TO RISING UP THE TANK

5. HEAT TRACE IN COLD CUMATES ONLY.

6. IF SIDESTREAM FILTRATION SYSTEM IS NOT PROVIDED, PROVIDE OUTLET INDICATED WITH BUND FLANGE.

7. IF SIDESTREAM FILTRATION SYSTEM IS PROVIDED, PROVIDE A SUCTION HOSE TO CONNECT FILTER/SEPARATOR DRAIN
TO PRODUCT SAVER TANK TO ALLOW THE FILTER/SEPARATOR TO BE PUMPED DOWN AND EMPTED.

8. OPERATION FULL FILL LEVEL SHALL BE DETERMINED BY THE USER AFTER THE TANK IS IN SERVICE. 7.
NAVFAC
SAMPLE GAUGE WELL - mmmm\j CENTER ROOF VENT
ROOF MANHOLE/LADDER HATCH x‘ = &%Wamm/m
N ! ATG|
q : % HLY FLOAT
100% ELEVATION i | L PILOT ”
|
OVERFLOW/CIRCULATION | NOTES 1 HLV FLOAT
NOTES 1 & 4 VENT ! 14— o)
i OPERATION FULL FILL |SEE NOTE 8 H
1 (v — B

1 To/FROM PST |

oo
palm el

-
3
8
s

MECHANICAL TAPE

TRV (TYP)

ElXxe
£
P
g

DOD STANDARD DESICN AW 78-24-27
ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS

INSTRUMENTATION & CONTROL DIAGRAM

FUEL STORAGE TANK DIAGRAM
G.05
1 ' 2 ‘ 3 ! 4 ' 5 SR

7/12/2017 20



EQUIPMENT ANCHORS —

10'-0" CONCRETE /
TANK APRON EDGE OF SKID

MOUNTED SYSTEM —|

/

EDGE OF CONCRETE

CONCRETE HOUSEKEEPING PAD— "

5K BBL STORAGE TANK

GLOBE STYLE FOUNDATION
CHECK VALVE RINGWALL

6" .
L {100 GPM PUMP ] [V SLOWELL 4= (MIN) SRV, ANV, MAV LINE

L~ 5 GALLON VENT TANK

—— LEVEL SWITCH PROBE HOLDER
2" TO TANK FILL LINE
|_— AAV WITH CHECK VALVE AND MAV BELOW

L ——HIGH WATER LEVEL
CONDUCTANCE PROBE

4" FROM TANK ¢
LOW SUCTION LINE
/ <

100 GPM F/S
EQUIPMENT GROUNDING / C4 BELD__ SKD | Ry (rvp) -/ /  FSCV FLOAT | ——— 1" MANUAL DRAN
o, ERECTED T SYSTEM CONTROL PILOT W/CAM TYPE CONNECTION
Y = ; AND DUST PLUG/CAP
INTEGRAL SIDESTREAM FILTRATION ﬁnm%ﬂg"gfug%rgmm SKD |FELD—
SYSTEM CONTROL PANEL SYSTEM T ERECTED

NOTES:

1.

L S

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

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

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

PIPING ARRANGEMENT SHOWN IS CONCEPTUAL ONLY.

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

OPTIONAL SIDESTREAM FILTERATION SYSTEM /TT\

SCALE: 1/2"=1"-0" + \ D13 ] * 605, D.12

7/12/2017
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FILE NAE: GAIO Jobe\10-042 Re-siot Updote AST Stondord\CAD\W\S.01 5K BB TANCdmg  LAYOUT WAWE: 501 5K BBL TANC PLOTTED: Thursdny, Aok 28, 2911 — 5463 USER: hyeen

1 | 2 | 3 i 4 : .
£
[ H
NOTE 2 '/_’__;,_,\~\ @ o?o TANK DATA PLATE
) 3 '// | h 3 & D
”:" | ‘“‘:
a |
\ 2
7\
| ! NVd
\ NAYFAC
l J)0r
|
¢ J ¥ i

7/12/2017

H NOSE OF STARWAY BOTTOM
L CONCRETE APPROACH STEP NOTE 5 — ® ow (5L OF
R b‘)—_
i st mj‘&:jft :
3 - , A J . |
§ ool ® T 500U Og
8 N I e . g S
£ .
E] Ny "\ 18 o e goou s
i € BOTTOM PLATFORM ©
B L B
; CIRCUMFERENTIAL STAIRS NOT SHOWN FOR CLARMTY. [TEMS SHOWN ON ELEVATION
; ARE SHOWN WITHOUT REGARD TO ORIENTATION, SEE NOTE 1. g
g
! ELEVATION ‘?g
: SKBBLTANK 38
g SCALE: 1/4°=1"-0" *g
N x
| MOTES: 5% g
1. SE SCHEDULE ON SHEET 5.02 FOR SIZE, ELEVATION AND OREENTATION g 8
OF NOZZLES AND 3 E 5
2. PROVIDE GUARDRAL ALL AROUND PERIMETER OF ROOF EXCEPT AT STARWAY TOP PLATFORM. %E
i 3. PROVIDE 6'x18" OPENNG IN INTERMEDIATE LANDING FOR PIPING AND CONDUIT. E
. 4. LAP ROOF PLATE SEAMS TO SHED WATER (NNER PLATES ON TOP). g
): 5. SEE LEVEL SET-PONT TABLE A3/D.12 FOR ELEVATIONS OF ALARMS AND CONTROLS. A
6. RAFTERS NOT SHOWN FOR CLARMY.
3 7. SPACE INTERNAL PIPE SUPPORTS PER INTERIOR PIPE SUPPORT A4/D.08.
; 8. PROVIDE A ROOF WTH SLOPE BETWEEN 1 1/2:12 AND 2:12. L
5 GRAPHIC SCALE(S): |ooses
= royr s 1
1/4°=1"-0" e 85 E) 7
1 : 2 ! 3 ! 4 ' 5 —TT
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FLE NWE: GA\10 Joba\10-042 Ro-stet Udotn AST Starcure\CAD\W\S.02 5K DBL TANK NOZZLE SCHEDULE & WIERSTIAL PFING PLANGwg LAYOUT MAVE: 502 5 BBL TANK MOZZLE SCHEDULE & INTERSTITAL PIPNG FLAN  PLOTIED: Thursdoy, Apeh 28, 2011

1 | 2 | 3 | 4 5
5K BBL TANK NOZZLE/EQUIPMENT SCHEDULE £
SzE ANGLE DISTANCE DETAL
s beciic (NHES) | (QEGREES) | (WOTE 1) | (ommaL/SHET siom) Noes g
A ISSUE 12 270 1"-11/2" A1/0.08 NOTES 4, 5, 10
B |AL 8 180 -1 34 c1/008 NOTES 4, 5, 10
¢ | Low sucon 4 = -1 172" A/D07, C1/DA0 | NOTES 5, 13
D | WATER DRAW-OFF 2 - 1 7/8" | A3/DO7, C1/D.10, M/DA3 | NOTES 9, 13
€ | PRODUCT RETURN 2 2%5 b M/D13 s
F | SHELL MANHOLES (LOWER) 3 - 3-6" C4/D.10, M/D.10 NOTES 2, 17 ;
G | SHELL MANHOLE (UPPER) 3 162 9-9" C4/D.10, M/DIO | NOTES 6, 17
FOUNDATION EXTENSION
W | ATG GAUGE WELL 10 250 168" M/007 NOTE 16
\
|| ATG WATER PROBE WELL 8 235 £-0 /7" c4/0.07 NOTE 8 CONCRETE PIPE SUPPORT
2 e PIER FOR PIPE ANCHOR ‘| \[/
3 | MECHMCAL TAPE LEVEL GAUGE 11/2 0 = c1/007 \
- L NA/FAC
K| LOW & LOW-LOW LEVEL AUARM NOZZLES 1 230 e c1/o12 . €. 17k
= |
: |
L | HGH & HIGH-HIGH LEVEL ALARM AND HLY NOZZLES 1 230 il c3/0.12 NOTE 7 |
W | SAMPLE GAUGE WeLL 10 20 166" c3/007 NOTE 16
N | ROOF MANHOLE/LADDER HATCH 36 x 48 25 13-8" M/008
0 | ceNTER RooF VENT 2% B 2 /D09 =
5
P | CRCULATION VENT/INSPECTION HATCHES 18x24 1 = c1/000
315
Q| OVERFLOW/CRCULATION VENT 12x36 5 -1 M/007 NOTE 12
R | PAN INSTALLATION HATCH = 5 = - NOTE 3 -
e
ET™ 3 s 0 A/007
» =
T | GROUNDING LUGS 3x3x3/8 i -0 A/D.14 _—
290 e s D0/
U | FLOATNG PAN LOW LEG LEVEL - - 27-5" NOTE 11 i
XX
V| SCAFFOLD CABLE SUPPORTS - o 60’ - x

ALGN LOWER SHELL MANHOLES 180" APART AND PARALLEL WITH PREVAILING WINDS.
PROVIDE A PAN INSTALLATION HATCH ON THE FIXED ROOF IN ACCORDANCE WITH THE PAN MANUFACTURER'S REQUIREMENTS.

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

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

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

msm—orrvuwﬂ.wnmmv.»smusmnnnmo—nmmmmmxmm
SPIRAL STAIRWAY INTERMEDIATE

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

THE 2" WATER DRAW-OFF NOZZLE SHOWN IN THIS STANDARD IS BASED ON THE SMALLEST DOUBLE BLOCK AND BLEED VALVE AVAILABLE AT THE
MTIISSTANM‘ASWITEN FOR TANKS THAT ARE EXPECTED TO RECEIVE A MINIMUM AMOUNT OF WATER AND EXPECTED TO PRODUCE

UM CONDENSATE, PROVIDE INTERNAL WATER DRAW-OFF PIPING REDUCED TO 1" SIZE NEAR THE INTERNAL NOZZLE FLANGE TO LIMIT THE
MUNTMWATBIMTBRETANEDNMNM

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

iK BBL TANK BOTTOM, FOUNDATION, AND INTERSTITIAL PIPING PLAN
SCALE: 1/4'=1-0

OF THE FLOATING PAN.

PROVIDE AT LEAST ONE OVERFLOW FOR EVERY 1200 GPM OF RECEIPT. DO NOT LOCATE OVERFLOWS OVER STAIRS OR SHELL NOZZLE ISOLATION
VALVES. WHERE THE PATTERN OF ROOF PERMETER CIRCULATION VENTS WOULD RESULT IN AN OVERFLOW/CIRCULATION VENT OVER PRODUCT
PIPING OR THE STAIRWAY, MAmmummmsmmmmmummm1—o HIGHER IN
ELEVATION AT THAT LOCATION AND ENSURE THE REMAINING OVERFLOWS ARE ADEQUAT

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

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

INTERSTITIAL PIPING FOR ELEVATED TANK FOUNDATION IS SHOWN, FOR NON—ELEVATED TANK BOTTOM, FOUNDATION, AND INTERSTITAL PIPING PLAN,
SEE 83/D.01.

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

DOD STANDARD DESICN AW 78-24-27

ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS

GRAPHIC SCALE(S):

10. THE ELEVATION OF FILL AND ISSUE NOZZLE SIZES 12° AND LARGER SHALL BE AS LOW AS ALLOWED BY AP STD 650 USING LOW TYPE 17. THE MAXIMUM DISTANCE FROM THE SHELL MANHOLE REINFORCING PLATE TO THE BACKSIDE OF THE MANHOLE FLANGE, AS MEASURED L roy s 1"
PLATES. NOZLE SIZES SMALLER THAN 12" SHALL BE AS LOW AS ALLOWED BY API STD 650 USING REGULAR TYPE REINFORCING HORZONTALLY ON THE VERTICAL CENTERLINE, SHALL NOT BE MORE THAN 6". 1/4%=1'~0" 562’
PLATES. d
1 | 2 | 3 T 4 T 5

7/12/2017



FLE NAE: G10 Jobe\10-042 Re-siort Updote AST Slondord\AO\W\D.02 TYPICAL DETALS — NTERSTITA SPACE.éwg  LATOUT NAME: 0.02 TYPEAC OETALS — NERSITIAL SPACE  PLOTIED: Thursdoy, Aged 28, 2011 — 546pm USER: dgreen

DETAL IS BASED ON TYPICAL 80,000 BBL TANK, OTHER TANK SIZES ARE SIMILAR.

1 ] 2 | 4 5
£
CONC TANK APRON 2
T TOP_OF RINGWALL
e
ot | >4
BOTTOM OF RINGWALL MIN
OF 12" BELOW INVERT
%ﬂﬁzm—ﬁl‘
NOTE:
SEE A1/D.02 FOR NOTES. -
S_ECTION - NON-ELEVATED TANK FOUNDATION /CT\
SCALE: 1/4'=1-0" D01 .02
JDKE 100 XXX
AREA DRVEABLE AREA S 0 DO/
> 00X
&ﬁ
il s
< w
i o8 |
|
g N g
DRVEABLE : gg z
e g,
@ a
£ s;g 2
NOTES: 4
z
z

“ e oo

SLOPE TOP OF CONCRETE TANK FOUNDATION BERM 1:20 TO OUTSIDE.
ON SIDE FURTHERMOST FROM SUMP, SLOPE TANK BOTTOM FROM SHELL TO OFF—-CENTER SUMP AT

A SLOPE OF NOT LESS THAN 1:20. SEE TANK "ELEVATION" FOR ELEVATION OF TOP OF SUMP.

_SECTION - ELEVATED TANK FOUNDATION g A1>
. D.02

SCALE: 1/47=1"-0"

GRAPHIC SCALE(S):

o

5 11"

T P WPROVEMTS

1 7
1/4°=1"-0"
* 502, 10.02, 2002, 30.02, 40.02, 5002, 80.02, 100.02 v T e ] T
4. FOR TANKS WITHOUT AN ELEVATED TANK FOUNDATION, SEE DETALL C2 ON THIS SHEET. B % A0 % NL MR 310" § St 23 S CT e
5. FOUNDATION EXTENSION FOR CONCRETE PIPE SUPPORT PIER AND PIPE ANCHOR SHOWN ROTATED P 1 0 1 ? =
OUT OF POSTION FOR CLARMY. 1"=1-0 D.02
1 ! 2 ! 4 5

7/12/2017



ANCHORED TANK
BOTTOM—TO—FOUNDATION GROUTING
(SEE NOTE 2)

("C4™\ SELF—ANCHORED (UNANCHORED
\D.04/ TANK) TANK BOTTOM FOUNDATION
SEAL (SEE NOTE 2)

TANK SHEU.\

IANK EXTERIOR
TANK BOTTOM

/ A2\ FML PENETRATION

RINGWALL PENETRATION / C2

NYLON ZIP TIE
FILTER FABRIC WRAP
2" PVC CP/TRACER
PIPE

SAND

FML

CONCRETE DIKE
BASIN

1111

GEOTEXTILE FABRIC

4" THREADED SS
_ COUPLING (TYP)

8" SS PIPE 4<°' '
\/\4
; YA

T—TTT—T1TT 11T 35§ woaNges oy

4'SSPIPE~\ e
ST e s o s DR N

4 55 LEAK DETECTION \— 4" FRP LEAK DETECTION
NOTES: TELL-TALE PIPE TELL-TALE PIPE

1. 10K BBL TANK IS SHOWN. OTHER TANK SIZES ARE SIMILAR.
2. TANK BOTTOM FOUNDATION SEAL FOR ANCHORED TANK SHOWN.

ELEVATED RINGWALL /G2
R e FT AN,

7/12/2017

26



[ | F
—+
HINGED, LOCKABLE COVER \TA\NE\'

ANCHORED TANK
BOTTOM—TO—FOUNDATION GROUTING
(SEE NOTE 2)

/\ SELF—ANCHORED (UNANCHORED

TANK EXTERIOR i
; \D.04/ TANK) TANK BOTTOM FOUNDATION
RINGWALL PENETRATION (* C2 'R SEAL (SEE NOTE 2)
\0.03/ 1k TANK BOTTOM
RINGWALL FOUNDATION 3 A2\ FUL PENETRATION
X; : NYLON ZIP TIE
8" sS CASNG PPE. EMBED  ( [| | EIEIER [FACHIC WRAE
16" MINIMUM INTO FOUNDATION [ <k |1 2" PVC CP/TRACER
AND FILL VOID WITH GROUT— 1[5t PIPE
CONCRETE DIKE BASIN AR : FML
l i B
of 11 ] GEOTEXTILE FABRIC
= ll— $ / fL L 4:31, . o
LEAK DETECTION WELL 4" SCH | 45 LT | o0 7 o o oo i s 0
40 304 SS PIPE AND FITTINGS —f%| < bl gy, 1| 257 "B et
v " /—RINGWALL " 4" THREADED SS
T 1 el HR 2-0 - .’ /" COUPLING (TYP)
¥ | ® . . -
4 ;
° : | 43 ey
v | a Ll
: 'l
1 o WX e g 4 .
V-THe [, s LN e e e
§ |- e 4 N eeies v ST DETECTION TELL-TALE
: 2 Ll 4" SS LEAK DETECTION  PIPE
MOIES, / TELL-TALE. PIPE
1. 10 KBBL TANK IS SHOWN. OTHER TANK SIZES ARE SIMILAR. GRAPHIC SC ALE(S)’
2. TANK BOTTOM FUNDATION SEAL FOR ANCHORED TANK SHOWN. Y o 2 3 4 5
1/2=1"-0"

NON-ELEVATED RINGWALL /A4\ -y 0.1' 0 ! 2
SCALE: 1°=1"-07 02 \ D03/ " !
e - 1.1/2°=1"-0" EE_l

0 3 6" 1"
310E

7/12/2017
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FILE NAE: G\1O JobeA10-042 Re-sirt Updote AST Slondord\CAD\WAD.05 5K THROUGH 50K 881 TANKS R00F FRAMING PUNdws LATOUT NAME: D.0S 5K THROUGH 50K BSL TANKS ROCF FRAMNG P PLOTTED: Thursaoy, Aorl 28, 2011 — :86om USER: dreen

6'-0" +

_ROOF SUPPORT PLAN - NO COLUMNS

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

/SI'EEI. PLATE TANK BOTTOM

R
%_' SECTION /AT

SCALE: 3/16°=1'-0" \ D05 ]

ROOF PLATE
HSS RAFTER OR
w

€ TANK ROOF

VENT HOLE

PROVIDE WELDED MOMENT

HSS OR W SHAPE RAFTER (TYP) e
COMPRESSION RING (TYF) 2

"“"‘\*f:/z%

— COMPRESSION RING

CENTER CONNECTION /B4

SCALE: 1°=1"-0"

HEADERS OR ADDITIONAL FRAMING BETWEEN RAFTERS.

o)

GRAPHIC SCALE(S):

DOD STANDARD DESICN AW 78-24-27

ABOVEGROUND VERTICAL STEEL FUEL TANKS WITH FIXED ROOFS

5K THROUGH 50K BBL TANKS ROOF FRAMING PLAN

g i 5 10' 16 o
316 = O I — PR S0V, 0
310" 1 9 1 2 Ea Y
1 0" 1 2 e 28 o 3
rateg®
D.05

1 |

7/12/2017



" S
UFGS 33 56 63 Fuel Impermeable

Liner System

= Flexible Membrane Liner (FML) or

= 60 Mil HDPE Liner

« NOT Concrete Surface
 NOT Clay / Bentonite

= Non-Woven Geotextile (Protective Layer)
Walkway Materials (Slip-Resistant)

Ballast Materials
« Concrete
« Gravel (River Rock)
« Sand Tubes
* Precast Concrete Block

29



"
Flexible Membrane Liner

m 30 mil Reinforced Liner with a 7.5 oz/sy Base
Fabric Material

m Can be Exposed (with Ballast Material)
Wind Uplift Calculations are Required
Walkways are Required

30



" B
HDPE Liner

m Non-Reinforced 60 mil High Density
Polyethylene

m Susceptible to Thermal Expansion and
Degradation from UV light

m Must be Completely Covered (Concrete or
Gravel)

m Biggest Advantage Is Economics

31
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Liner Joints and Testing
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Typical Dike Area Joint Layout Plan
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" S
Concrete Surfacing

m UFGS 32 13 15.20 Concrete Pavement for
Containment Dikes

m 10" Maximum Joint Spacing
m Synthetic Fiber Reinforcement
m Steel Reinforcement Discontinuous at Joints

m NOT Considered a Fuel Impermeable
System on it's Own
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Dike Details — Concrete Surfaced

THAN % INCH IN DIAMETER OR ANY OTHER MATERIAL WHICH COULD DAMAGE THE GEOMEMBRANE LINER.

1 2 5 4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY
(3) - #4 LONGITUDINAL- 30" 5
FUEL STORAGE TANK DISCONTINUOUS .,
AT JOINTS # @16"0.C
12"
204,
\\
D ) D
25 =
g o KEY AT DIKE FOR 3
o - 'sr‘ ‘GEOMEMBRANE LINER i
5 o AND GEOTEXTILE §
© ANCHORAGE (TYP)
TOROF FOOTING i il ELEV. VARIES :
=[]
— Jon : COMPACTED SUITABLE FILL — EXISTING
EXPANSION JOINT — & €D.01| CDOT z (95% ASTM D1557)
| EET HEEE i
=l i EXPANSION JOINT
GEOMEMBRANE SHALL BE FASTENED TO TANK
FOUNDATION, SEE CONCRETE STRUCTURE
INTERFACE DETAILS ON SHEET CD.05 CONCRETE FOOTRG DETAL
0oy
SCALE: NONE c.02'co.01 OF ENGEERS
. CONCRETE W/ OMAHA DISTRICT >
G SYNTHETIC FIBER CONCRETE W/ i (5
B REINFORCEMENT SYNTHETIC FIBER 3o
5 REINFORCEMENT = =
S . GENERAL NOTES: ©
G LR A w
7] DIKE AND BASIN - 4" 1. ALL CONCRETE SHALL BE REINFORCED WITH SYNTHETIC FIBER REINFORCEMENT. ADDITIONAL STEEL a
= RAMPS AND PADS - 6" REINFORCEMENT SHALL BE PROVIDED, WHERE INDICATED ON THE JOINT LAYOUT PLAN. SEE SPECIFICATIONS SECTION
2 A ¢ 32 13 15.20 CONCRETE PAVEMENT FOR CONTAINMENT DIKES FOR CONCRETE AND REINFORCEMENT REQUIREMENTS. 2
S CELTEE 2. PROVIDE A GEOMEMBRANE BOOT FOR ALL CIRCULAR GEOMEMBRANE PENETRATIONS. ALL SMALL LINER 2
o LAVERS PENETRATIONS SHALL BE CIRCULAR TO ACCOMMODATE A BOOT SEAL. e
S wm] O
o = 3. ALL JOINTS SHALL BE SEALED PER SPECIFICATIONS SECTION 32 01 19 FIELD MOLDED SEALANTS FOR SEALING ks | o
o JOINTS IN RIGID PAVEMENTS. SEE SHEET C.04 FOR THE JOINT LAYOUT PLAN.
= 6" COMPACTED SUBGRADE P e
= (95% ASTM 1557) 4. A GEOTEXTILE SHALL BE INSTALLED BELOW AND ABOVE THE GEOMEMBRANE. SEE SPECIFICATION SECTION 33 56 63 e =
a FUEL IMPERMEABLE LINER SYSTEM. THE GEOMEMBRANE AND GEOTEXTILE SHALL BE PROTECTED FROM DAMAGE AT o
w ALLTIMES, AS SPECIFIED.
v
5. THE SURFACE UNDERLYING THE GEOTEXTILE/GEOMEMBRANE SHALL BE SMOOTH AND FREE OF ROCKS LARGER @
2
3

6. GEOMEMBRANE ANCHORAGE / EMBEDMENT STRIP MATERIALS AND INSTALLATION SHALL BE AS RECOMMENDED BY

o
o) UNCLA

TYPICAL LINER SECTION TYPICAL LINER SECTION THE MANUFAGTURER OF THE GEOMEMBRANE.
DIKES INTERIOR AND BASIN (W/ LINER) /2 DIKE EXTERIOR (W/O LINER) /37
SCALE: NONE €D.017cD.01 SCALE: NONE €D.017CD.01 PIPE OR CONDUIT PENETRATING LINER w
(2" DIAMETER OR LESS) = Bw
Ie JET FUEL-RESISTANT z| obla
STAINLESS STEEL = SEALANT = 298
BAND CLAMPS { o<k
2| wWwolz
GEOMEMBRANE BOOT ES Xi= i
— e z 8 "LEE -
DESIGNER NOTES: ‘ ‘ E 2 E S g
: 1. THE GEOTEXTILE LAYERS ARE PROVIDED TO PROTECT THE GEOMEMBRANE DURING AND AFTER CONSTRUCTION. | = g [x2 % o
THE BOTTOM GEOTEXTILE LAYER MAY BE OMITTED IF THE SUBGRADE SOIL IS KNOWN TO BE FREE OF ROCKSOR | Z |l2eS
| OTHER MATERIALS THAT COULD POTENTIALLY DAMAGE THE GEOMEMBRANE. =B P4 (e} E
[ J g |52a
T T T T T T T e e e e e e e e e Bl Bl
GEOMEMBRANE 2 2%
GEOTEXTILE - |2Wo
EN Eind]
!A‘, %5 < /“\
NOTE: SEE SHEET CD.08 FOR PIPE PENETRATIONS 4
OVER 2-INCHES IN DIAMETER g
T
TYPICAL CONDUIT OR SMALL ——
oo
PIPE PENETRATION DETAIL = -
SCALE: NONE ey -

1 9 3 ‘ 4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY



Dike D

etalls — Concrete Su

rfaced

| O UNCLASSIFIED//FOR OFFICIAL USE ONLY

H
OEONINE REINFORCE SLABS MARKED "R* ON H
JOINT PLAN WITH 6X-W4.0XW4.0 OR
4X4-W2.9XW2.9 WELDED WIRE FABRIC
DISCONTINUOUS AT JOINTS
[ 1/2 WIRE SPACING
— #4 @ 16"0.C.(TYP) % OR 3" MAX
RS /
D 5 F #4 LONGITUDINAL D
Bl YT P g DISCONTINUOUS
20" i J ! AT JOINTS # @167 0C. 5
/ (2)- #4 CONT- i
‘i [
TOP OF DIKE- T = PAVEMENT THICKNESS PAVEMENT JOINT 1 B
OR EDGE . -[—
SLAB REINFORCING DETAIL s I,
] SCALE: NONE f I
TOE OF DIKE —
NOTE:
1. WELDED WIRE FABRIC SHALL BE OVERLAPPED FOR A DISTANCE
EQUAL TO AT
TYPICAL DIKE CORNER T D e T e CONCRETE FOOTING DETAIL /"1
IN THE LAP, SHALL BE WIRED OR OTHERWISE SECURELY FASTENED SCALE: NONE €D.01'CD.02
REINFORCEMENT DETAIL TO PREVENT SEPERATION DURING CONCRETE PLACEMENT.
SCALE: NONE U8 v cone:
OF ENGINEERS.
C owwmosrer |
> -
; Jon se sonT seaT
E {SEEDETALS) (SEE DETAILS) :SOE':BSEET‘:,L{_“S';T
@ 4" JONIT FILLER BUTT JOINT
S EXPANSION JOINT DETAIL /2™ CONSTRUCTION JOINT DETAIL CONTRACTION JOINT DETAIL o
B SCALE: NONE CD.017CD.02 SCALE: NONE SCALE: NONE - B
-
o | ES
2| SElg
SAWCUT 2| 89 g
1 ™
e | B35
1| 25
. JOINT SEALANT JOINT SEALANT JOINT SEALANT 3; T g.l % —
£ |.E2ls
DEPTH OF SEALANT DEPTH OF SEALANT DEPTH OF SEALANT ——_ g5 % S
RESERVOIR AS RESERVOIR AS v RESERVOIR AS S 232
RECOMMENDED RECOMMENDED i RECOMMENDED s |L¥DF
BY THE MANUFACTURER | BY THE MANUFACTURER | BY THE MANUFACTURER g |z <Z( [oed g
| 5 120w
\ Zk
SEPARATING TAPE SEPARATING TAPE SEPARATING TAPE 2 gs
=wo
0D o
A BACKER ROD PR BACKER ROD : 2 ) 2
COMPLETED SAWCUT JOINT G
COMPLETED CONSTRUCTION COMPLETED EXPANSION =
JOINT SEALANT DETAIL JOINT SEALANT DETAIL CONTRACTION JOINT SAWCUT DETAILS s
SCALE: NONE SCALE: NONE SCALE: NONE e
&
B&D.OZ
2 3 4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY

UNCLASSIFIED//FOR OFFICIAL USE ONLY
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Dike Detalls

3

— Gravel Ballast

4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY

FUEL STORAGE TANK

100"

TOP OF FOOTING

¢ ELEV. XXXX.XX N

GEOMEMBRANE SHALL BE FASTENED TO TANK / \ EXPANSION JOINT

FOUNDATION, SEE CONCRETE STRUCTURE
INTERFACE DETAILS ON SHEET CD.05

" Wi SYNTHETIC

\ - GEOMEMB!

4" CONCRETE (FOR DIKES) |

FIBER REINFORCEMENT

GEOTEXTILE
LAYERS

RANE

6" COMPACTED SUBGRADE
P (5% ASTM 1557)

TYPICAL LINER SECTION
CONCRETE WORKING SURFACE /2

SCALE: NONE

DESIGNER NOTES:
|

€D.037CD.03

ELEV. XOOXX XX-.5

60" MAX

TYPICAL SECTION - SPILL CONTAINMENT DIKES /1

KEY AT DIKE FOR
GEOMEMBRANE LINER
AND GEOTEXTILE
ANCHORAGE (TYP)

COMPACTED SUITABLE FILL
(95% ASTM D1557)

ELEV. VARIES
D

EXISTING
GRADE

SCALE: NONE
RIVER ROCK
esese e esesesotosereres
GEOTEXTILE
LAYERS

GEOMEMBRAN
6" COMPACTED SUBGRADE
(95% ASTM 1557)

TYPICAL LINER SECTION

DIKE INTERIOR AND BASIN (W/ LINER) /73

SCALE: NONE

| 1. THE GEOTEXTILE LAYERS ARE PROVIDED TO PROTECT THE GEOMEMBRANE DURING AND AFTER CONSTRUCTION

THE BOTTOM GEOTEXTILE LAYER MAY BE OMITTED IF THE SUBGRADE SOIL IS KNOWN TO BE FREE OF ROCKS OR

| OTHER MATERIALS THAT COULD POTENTIALLY DAMAGE THE GEOMEMBRANE.

e e e

cp.037CD.03

6" COMPACTED SUBGRADE
P (95% ASTM 1657)

TYPICAL LINER SECTION

GENERAL NOTES:

1. ALL CONCRETE

STEEL REINFORCEMENT SHALL BE PROVIDED, WHERE INDICATED ON THE JOINT LAYOUT PLAN.
SEE SPECIFICATIONS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR CONTAINMENT DIKES
FOR CONCRETE AND REINFORCEMENT REQUIREMENTS.

2. PROVIDE A GEOMEMBRANE BOOT FOR ALL CIRCULAR GEOMEMBRANE PENETRATIONS. ALL SMALL
LINER PENETRATIONS SHALL BE CIRCULAR TO ACCOMMODATE A BOOT SEAL.

3. ALL CONCRETE
SEALANTS FOR

4. A GEOTEXTILE SHALL BE INSTALLED BELOW AND ABOVE THE GEOMEMBRANE. SEE SPECIFICATION A
SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM. THE GEOMEMBRANE AND GEOTEXTILE bzt
SHALL BE PROTECTED FROM DAMAGE AT ALL TIMES, AS SPECIFIED.

5. THE SURFACE UNDERLYING THE GEOTEXTILE/GEOMEMBRANE SHALL BE SMOOTH AND FREE OF ROCKS
LARGER THAN %" IN DIAMETER OR ANY OTHER MATERIAL WHICH WOULD COULD DAMAGE THE
GEOMEMBRANE LINER.

6. GEO!

c.02'CcD.03

US ARMY CORPS
OF ENGINEERS
OMAHA DISTRICT

SHALL BE REINFORCED WITH SYNTHETIC FIBER REINFORCEMENT. ADDITIONAL

JOINTS SHALL BE SEALED PER SPECIFICATIONS SECTION 32 01 19 FIELD MOLDED
SEALING JOINTS IN RIGID PAVEMENTS. SEE SHEET C.04 FOR THE JOINT LAYOUT PLAN.

ANCHORA( STRIP MATERIALS AND INSTALLATION SHALL BE AS

GE /
RECOMMENDED BY THE MANUFACTURER OF THE GEOMEMBRANE.

7. ROCK BALLAST

BALLAST LAYER SHALL BE COMPACTED WITH TWO PASSES OF A WALK-BEHIND VIBRATORY ROLLER.

DIKE EXTERIOR WALLS (W/O LINER) /74"

SCALE: NONE

cp.03'CD.03

MATERIAL SHALL BE CLEAN, WELL GRADED %" TO 1-%" RIVER ROCK. THE ROCK

PIPE OR CONDUIT PENETRATING LINER

5
% JET FUEL-RESISTANT = I
STAINLESS STEEL SEALANT :
BAND CLAMPS § [
GEOMEMBRANE BOOT \ g g
z 2 3
‘S & ‘?
o = <}
= ]
PP =] =
500503038 005 030300 0000203038 z |
HEREX BERFE B BTN, 4] 3
= X
= o
2
2
=z
ES

FUEL TANKS WITH FIXED ROOFS
ABOVEGROUND VERTICAL STEEL

NOTE: SEE SHEET CD.08 FOR PIPE PENETRATIONS
UNDER 2-INCHES IN DIAMETER.

TYPICAL CONDUIT OR SMALL
PIPE PENETRATION DETAIL

SCALE: NONE

D00 STANDARD DESIGN AW78-24-27

BY505

4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY
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ICIAL USE ONLY
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Dike Details — Exposed Liner

1 | 2 3 | & S UNCLASSIFIED//FOR OFFICIAL USE ONLY
{
WALKWAY SURFACE, 3.00
SEE NOTE 8. \ 5
ELEV. XXXX.XX46 \ 12
2
3
D . FUEL STORAGE TANK 100" ) w, 1
KEY AT DIKE FOR —/—=
g GEOMEMBRANE LINER
AND GEOTEXTILE
ELEV. XO0XXXX+1 5
TOP OF FOOTING 4& b4 wss (Tvp) g
N/ coo[coos L COMPACTED SUITABLE FILL / it FLEV.VARES ]
ELEV. 5000000 N L ELEV. XOO(XX- O3\ elev. oooox A (95% ASTM D1557) T EXISTING L
¢ = 5% SLOPEm. D.04| CD.04 ) =1 £ e
/\ - — =i i il i1 " li=ll= ===l
L
ol GEOMEMBRANE SHALL BE FASTENED TO TANK EXPANSION JOINT R
FOUNDATION, SEE CONCRETE STRUCTURE
SAND TUBE BALLAST,
o . *
INTERFACE DETAILS ON SHEET CD.05 byt
TYPICAL SECTION - SPILL CONTAINMENT DIKES /17
SCALE: NONE c.027Cp.04
US ARMY CORPS
GENERAL NOTES: OF ENGiveERs
o 'OMAHA DISTRICT
c 1. ALL CONCRETE SHALL BE REINFORCED WITH SYNTHETIC FIBER REINFORCEMENT. ADDITIONAL
> GEOMEMBRANE STEEL REINFORCEMENT SHALL BE PROVIDED, WHERE INDICATED ON THE JOINT LAYOUT PLAN, "
= SEE SPECIFICATIONS SECTION 32 13 15.20 CONCRETE PAVEMENT FOR CONTAINMENT DIKES
5] CONCRETE (FOR DIKES) GEOTEXTILE FOR CONCRETE AND REINFORCEMENT REQUIREMENTS.
w S\ W/ SYNTHETIC FIBER REINFORCEMENT
7] 0 IR A -ty 2. PROVIDE A GEOMEMBRANE BOOT FOR ALL CIRCULAR GEOMEMBRANE PENETRATIONS. ALL
=] SR, SMALL LINER PENETRATIONS SHALL BE CIRCULAR TO ACCOMMODATE A BOOT SEAL.
E GEOTEXTILE 3. ALL CONCRETE JOINTS SHALL BE SEALED PER SPECIFICATIONS SECTION 32 01 19 FIELD
S LAYERS - MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS. SEE SHEET C.04 FOR THE
e 6" COMPACTED SUBGRADE JOINT LAYOUT PLAN.
= (95% ASTM 1557) i
o | 4. A GEOTEXTILE SHALL BE INSTALLED BELOW AND ABOVE THE GEOMEMBRANE WHERE COVERED —
S h— 8" COMPACTED SUBGRADE WITH CONCRETE. A GEOTEXTILE SHALL BE INSTALLED BELOW THE GEOMEMBRANE WHERE THE
& (95% ASTM 1557) GEOMEMBRANE IS EXPOSED ON THE SURFACE. SEE SPECIFICATION SECTION 33 56 63 FUEL S
= IMPERMEABLE LINER SYSTEM. THE GEOMEMBRANE AND GEOTEXTILE SHALL BE PROTECTED —
= FROM DAMAGE AT ALL TIMES, AS SPECIFIED.
; 5. THE SURFACE UNDERLYING THE GEOTEXTILE/GEOMEMBRANE SHALL BE SMOOTH AND FREE OF ROCKS oo o
2 TYPICAL LINER SECTION /_\ LARGER THAN %" IN DIAMETER OR ANY OTHER MATERIAL WHICH WOULD COULD DAMAGE THE [55 mie ow v Towas |
3 AR NOR D104 TCD.04 GEOMEMBRANE LINER. .
= TYPICAL LINER SECTION 6. ANCHORAGE / STRIP MATERIALS AND INSTALLATION SHALL BE AS oATE. savinm 615
B CONCRETE WORKING SURFACE m RECOMMENDED BY THE MANUFACTURER OF THE GEOMEMBRANE.
: D104 CD.04 7. ROCK MATERIAL SHALL BE CLEAN, WELL GRADED %" TO 1-%* RIVER ROCK. THE ROCK
SCALE: NONE O P NCIRATHGLINER LAYER SHALL BE COMPACTED WITH TWO PASSES OF A WALK-BEHIND VIBRATORY ROLLER.
( ) had
- JET FUEL-RESISTANT 8. A SKID RESISTANT WALKWAY SHALL BE PROVIDED ALONG THE 3-FOOT TOP OF DIKE WALK PATH | i
e ) SEALANT AND ON PATHWAYS WITHIN THE TANK BASIN, AS INDICATED ON THE SITE PLAN. SEE SPECIFICATION 2 OF
BAND CLAMDS SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM, FOR WALKWAY MATERIALS. Z| Owm
= C_|e
SEOMELSRANE BOOF 9. SAND TUBES SHALL BE PROVIDED ON THE EXPOSED GEOMEMBRANE FOR BALLAST TO PREVENT ! a<|¢
______ — WIND UPLIFT. SEE SPECIFICATION SECTION 33 56 63 FUEL IMPERMEABLE LINER SYSTEM FOR 2| wo|z
6" RIVER ROCK ON ADDITIONAL DETAILS. 3 S
] EXTERIOR DIKE SLOPES z g EEle
] H o | Z2%
o E Eal:
R  — TEC T R LSS g [5=8|3
[ besioner NoTES: Z |l=nS £
= leXQOl8
6 COMPACTED SUBGRADE ‘ \_ \ | 1. THE GEOTEXTILE LAYERS ARE PROVIDED TO PROTECT THE GEOMEMBRANE DURING AND AFTER CONSTRUCTION. g [SZE|y
(95% ASTM 1557) GEOMEMBRANE | THE BOTTOM GEOTEXTILE LAYER MAY BE OMITTED IF THE SUBGRADE SOIL IS KNOWN TO BE FREE OF ROCKSOR | E 268
U OTHER MATERIALS THAT COULD POTENTIALLY DAMAGE THE GEOMEMBRANE. | g gFw
GEOTEXTILE | E
| 2. OTHER BALLAST MATERIALS MAY BE SPECIFIED. WIND UPLIFT CALCULATIONS MUST BE PERFORMED REGARDLESS | ? [5809
| OF THE BALLAST MATERALS USED. SPECIFICATION SECTION 33 56 63 'FUEL IMPERMEABLE LINER SYSTEM' PROVIDES | E ex Q
A WIND UPLIFT DESIGN GUIDANCE. - <
NOTE: SEE SHEET CD.08 FOR PIPE PENETRATIONS L z
OVER 2-INCHES IN DIAMETER. e e e e e e e e e e @
a
TYPICAL LINER SECTION 8
TYPICAL CONDUIT OR SMALL ET
DIKE EXTERIOR WALLS (W/O LINER) /2 oy
e o PIPE PENETRATION DETAIL o
SCALE: NONE W G o
oo
E—u u
] > ~ 7 = — o
5] O UNCLASSIFIED//FOR OFFICIAL USE ONLY

O

w

IFIED//FOR OFFICIAL USE ONLY
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Walkway / Sand Tubes




" S
Precast Block Walkways/Ballast




Liner Fastening Detalls

1 2 | &) 4 | S UNCLASSIFIED//FOR OFFICIAL USE ONLY
MR CCONCRETE STRUCTURE 1
T (ETANKFOOTING) M- CONCRETE STRUCTURE
(1.E. TANK FOOTING)
i
CONCRETE STRUCTURE ‘GEOMEMBRANE -
(L.E. TANK FOOTING) ANCHOR JOINT SEALANT CONCRETE
FUEL RESISTANT SEALANT SURFACING
AGGREGATE S
N FOaE 3/8” x 2" ALUMINUM OR 1/4" x 2° . SURFACING
SN SS STRIP W/ SLOTTED HOLES b o= T = & 2
D o 4 3 S8 EXPANSION ANCHOR i EEOMEMBRARE Z o
X / @12 ® 1 5 ’/ (PROVIDE SLACK) S
= 1 o | : TR f
- ceomemsrane 1\ FT [ - )
o y k ANCHOR DETAIL \¢D.0s/ |, . . §
s \\ SS WASHER & NUT B e @y SETARATIOTAS \\ GEOTEXTILE :
= X 2 D - e EXPANSION
: ﬁ\ 308" X 2* NITRILE GASKETS o OIEIEE \_ e e GEOMEMBRANE
RO L
GEOMEMBRANE GEOTEXTILE
] GEOMEMBRANE
NOTE: VARIANCES TO THIS DETAIL MAY BE MADE WHEN CONCRETE STRUCTURE INTERFACE CONCRETE STRUCTURE INTERFACE
IEHERRIS RS DETAIL - EXISTING STRUCTURE DETAIL - EXISTING STRUCTURE NA/FAC
SCALE: NONE SCALE: NONE
TYPICAL GEOMEMBRANE TERMINATION
CONCRETE STRUCTURE
DETAIL - EXISTING STRUCTURE N (LE. TANK FOOTING) US ARNY CORPS
> SCALE:NONE CDOS]E0.08 1 CONCRETE STRUCTURE CONTINUOUS OF BNOMEENS
(% g / (LE. TANK FOOTING) GEOMEMBRANE QMU DISTRICT,
5 S INSERT .
= ‘ CONTINUOUS JOMTSCALANY sl
W " GEOMEMBRANE AGGREGATE
g : / NoeRT SURFACING
= CONCRETE STRUCTURE — EXTRUSION WELD ) f
= (LE. TANK FOOTING) . | Srer] 1 SRS
J 5
= CONTINUOUS Z -
| GEOMEMBRANE o : : B —
INSERT VRO 2o o0 o0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 00 020 v A CUNCEET | N\ PR ERe R

EXTRUSION WELD

- T \Z ‘ e
2 . GEOTEXTILE o
=== \\_ - GEOMEMBRANE
- feEe GEOTEXILE 3 34" EXPANSION S
GEOMEMBRANE [eeme |

_ UNCLASSIFIED//FOR OF

= e en
JOINT FILLER -
L CONCRETE STRUCTURE INTERFACE CONCRETE STRUCTURE INTERFACE C T T—
B NOTE: DETAIL - NEW STRUCTURE DETAIL - NEW STRUCTURE
GEC INSERT TO BE URER'S STANDARD ERENNE e e

TYPICAL GEOMEMBRANE TERMINATION =5 ﬁ?f::;ﬁg;ﬁ:g”“ *—“‘7* CONCRETE STRUCTURE

DETAIL - NEW STRUCTURE . : / (1E. TANK FOOTING)

SCALE: NONE GEOMEMBRANE

ANCHOR CONTINUOUS

s GEOMEMBRANE
$ INSERT
= / EXTRUSION WELD

ERING COMMAND — ALANTIC

| DESIGNER NOTES: GEOMEMBRANE

(PROVIDE SLACK)

1. THE GEOTEXTILE LAYERS ARE PROVIDED TO PROTECT THE GEOMEMBRANE DURING AND
! AFTER CONSTRUCTION. THE BOTTOM GEOTEXTILE LAYER MAY BE OMITTED IF THE

~ GEOMEMBRANE FASTENING DETAILS

SUBGRADE SOIL IS KNOWN TO BE FREE OF ROCKS OR OTHER MATERIALS THAT COULD |
POTENTIALLY DAMAGE THE GEOMEMBRANE. 1

A P AR STETEANAY | TR NN e |
2 T £ R o
= GEOTEXTILE GEOMEMBRANE
GEOMEMBRANE

FUEL TANKS WITH FIXED ROOFS
ABOVEGROUND VERTICAL STEEL

A

DOD STANDARD DESI

CONCRETE STRUCTURE INTERFACE CONCRETE STRUCTURE INTERFACE
DETAIL - EXISTING STRUCTURE DETAIL - NEW STRUCTURE
SCALE: NONE SCALE: NONE

2 ‘ 3 4 ! 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY

(@]

UNCLASSIFIED//FOR OFFICIAL USE ONLY

@



Liner Termination Detalls

CONCRETE STRUCTURE
(LLE. TANK FOOTING)

FUEL RESISTANT SEALANT

20 " 3/8"x2"ALUMINUM OR 1/4" x 2"
, S _~ SS STRIP W/ SLOTTED HOLES
e p ~3/8"SS EXPANSION ANCHOR
T _~ @12'oc.
| *f
NN}
>\ SSWASHER & NUT
A ‘

3/8" X 2" NITRILE GASKETS

GEOMEMBRANE

NOTE: VARIANCES TO THIS DETAIL MAY BE MADE WHEN
RECOMMENED BY THE GEOMEMBRANE MANUFACTURER.

TYPICAL GEOMEMBRANE TERMINATION
DETAIL - EXISTING STRUCTURE

1
SCALE: NONE CD.05 ' CD.05

CONCRETE STRUCTURE
(LLE. TANK FOOTING)

< CONTINUOUS
/ , GEOMEMBRANE
INSERT

EXTRUSION WELD

NOTE:
GEOMEMBRANE INSERT TO BE MANUFACTURER'S STANDARD

TYPICAL GEOMEMBRANE TERMINATION
DETAIL - NEW STRUCTURE

SCALE: NONE

44
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Embed Strips
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w UNCLAS

oncrete Stairway Detalls

O

1 7 ] 4 | 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY
1%° TYP §
1% TYP -
DIKE INTERIOR TREADS (SEE TABLE) 30" DIKE EXTERIOR TREADS (SEE TABLE) ¢ q) L~ 3% GALV. PLATE i
S
» @ 1%6" HOLES
114" DIA. PIPE HANDRAIL 4} fry/
WITH WELDED JOINTS (TYP) - J
L ex |
H
PLAN §
= o " :
ﬁ B E 14" DIA. GALVANIZED
I} ]
[y fmy EXPANSION
E g E.J_ = g g ANCHORS 4* LONG
Eul £ El Bu
23| 2 e| k8
y & & sy
a STAIR DETAIL (Tvp) /3 =
D.06)
N gy IR
-_ g BASE PLATE DETAIL i 2
SECTION D.06, : :tﬂlx;‘g:::s
— SCALE: NONE €0.067CD.06 5 - SEAEIONJONT, ELEVATION OMAHA DISTRICT
- s waway 5 ] BASE PLATE DETAIL / 2\ =
SCALE: NONE CD.06 ' CD.06
3" CAST ALUMINUM
2 / NON-SLIP NOSING
1% DIA. PIPE HANDRAIL 1%" DIA. PIPE HANDRAIL \ 1 m e
L _ o
g
, &
&
=

STAIR DETAIL / ; N

SCALE: NONE CD.06 ' CD.06

1’4’ DIA. PIPE HANDRAIL ‘%‘ DIA. PIPE HANDRAIL
NOTES:
1. PIPE HANDRAIL SHALL HAVE WELDS GROUNDED 5
- SMOOTH AND BE HOT DIPPED GALVANIZED AFTER [%h]
FABRICATION. ae | st
= | 9
3 Qw|
CONCRETE STAIRS PLAN 5 ﬂ::(: 9
SCALE: NONE o 8 S E
B X8
3 [y " E
¢ | T¥E
T TR TR TR T TR N TR T = 2| EZ2
DESIGNER NOTES: | g |52k
| z |1=>Z]
1. PER IBC AND ADA GUIDELINES RISERS HAVE A MINIMUM HEIGHT = 4" 2 [Fe3|
TABLE OF STAIR DIMENSIONS | AND A MAXIMUM HEIGHT OF 7°. | w |23 8 |
‘ 2. PER ADA GUIDELINES, TREADS SHALL HAVE A MINIMUM WIDTH OF 11", | 5 ; ﬁ [G] w8
STAR INTERIOR INTERIOR EXTERIOR EXTERIOR AS MEASURED FROM RISER TO RISER. 218 g
NUMBER TREADS RISERS TREADS RISERS | | 2mp
= = 3. HANDRAILS SHALL BE EXPOSED GALVANIZED UNLESS PAINTED 2 |58
1 AT@u=ra HR@# =44 | KT@F =¥ HR@ W = #H | RAILS ARE REQUIRED BY THE INSTALLATION. IF PAINTING IS REQUIRED, | Bl el
2 AT @ = HR@ U =HA | AT @ =t HR@ ¥ = A THE RAILS SHOULD STILL BE GALVANIZED BEFORE PAINTING. 2
T R e R R A e SR S i
3 HT @#" = 4" HR@# =HH4" | AT @ = HR@ W = &
4 #T @ #" = ##" #HR@# =4 HT@# =4 HR@# = ¥4 s
s
5 T@# =4 #HR@# =44 HT@# =## HR@# =¥ CPWIEET 0. X000
e
Fﬂ
2 3 4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY
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Steel Stairway Detalls

1 2 3 | 4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY
W-19-4 (1" x %) STEEL §
METAL BAR GRATING
ROUND EDGE
1%" DIA. POST FOR H
r PIPE RAIL (TYP)
caxiis coxt3a
=
]
D i A /— 4" x )" TOEPLATE
A .
cooe/ & WELD %" END J
PLATE TO C8 i il 7 | [ §
GRATING = = L
o SPAN o N 2 3 7
5 5 @-% DA EL. = X0000-X" ¢
of — A325 BOLTS - I
N |_ e — g o TOP OF DIKE WALL
— 2 Iof 2 :';
] - - - = }- R =3 < 3 - S = |
o
X_ L3x3x% (TYP)
DIKE WALL BELOW i
DIKE WALL —/ P
% R
4 :
[} TS3x3x¥e (TYP) CONCRETE SLAB *
~ E/_ ON GRADE FOR :
Z CONTAINMENT =
= EL.=X000C-X"
Z ] ? DIKE BASIN DR Ll
§ 3 Cox1 15 Cox134 . R i j
CD.06, =3 B '
: . - b
— 1
2 STEEL STAIR PLAN m THICKEN SLAB e
o AT STAIR BASE .
S| ROUND EDGE SCALE: NONE co3Tcp.os PLATES (TYP) QUARI i )
o \
S — N C -_r :
= I X 1% DIA. GALV. SECTION
N » i STEEL PIPE (TYP) SCALE: NONE __ CD.06'CD.06
) = f e o N
= i N
B S .: MT@10"=9-2"
% 2 %" CHAMFER (TYP) % CHAMFER (TYP)
a % % R ROCK BALLAST
E 5 N ROCK BALLAST GEOTEXTILE
B - SEQTENTRE i FUEL IMPERMEABLE
& FUEL IMPERMEABLE i GEOMEMBRANE LINER
. X %" DRAIN GEOMEMBRANE LINER d CEOTEXTILE
3 ? N HOLE GEOTEXTILE P
2)-% DIA. o I o w i
@ exx 5 =l Q
=4
A325BOLTS TOEPLATE 3| Qw
K T ; o
L3x3x% | (2)#4 EW. (QEW: Ao Ci 2 LLQJ 5 g
o " CAST-IN-PLACE Bty | xg B
= & ANCHOR BOLT. EMBED 6" (TYP) g =&
W-19-4 (1% x Hg) STEEL 'y . EMBED 7 (TYE), e[ & g
METAL BAR GRATING TREAD, 5 ~ &= =nlg
| st ) AGGREGATE BASIN TYPICAL AGGREGATE BASIN TYPICAL g [3322
y . z N BT
%" THICK BASE PLATE l B T BASE PLATE DETAIL STAIR BASE DETAIL z é 0 g‘
BASE PLATE | WELDED TO HANDRAIL & ® SCALE: NONE SGALE: NONE g1z E 5 2
SEE DETAIL BOLTED TO STRINGER (TYP) 3 |2Fw
S 2|8
1* GROUT | CONCRETE SLAB ¥ 2 |® g%
MIN. " ON GRADE FOR B z |2
A o JORAN  CONTANMENT NOTES: s 222
HOLE
J DIKE BASIN B 1. METAL GRATING FOR LANDINGS AND STAIR TREADS SHALL BE W-19-4, z
§ o ey S— WITH BEARING BARS AS INDICATED. TREADS AND LANDINGS AND SHALL -
7 T TR ced T o HAVE CHECKERED PLATE NOSINGS. GRATING SHALL BE ANCHORED WITH g
N : SADDLE CLIPS. MAXIMUM PANEL WIDTH SHALL BE 2-0°. EDGES SHALL BE e
™ - BANDED. TREADS SHALL BE FABRICATED WITH CARRIER PLATES AT ENDS. o o 100
THICKEN SLAB Equmé %" DIA. CAST-IN-PLACE 2. ALL GRATINGS, HANDRAILS, STRINGERS, ANGLES, PLATES AND BOLTS
AT STAIR BASE SECTION ANCHOR BOLT. EMBED 6" (TYP) FOR STAIRS SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE WITH e
PLATES (TYP)

SCALE: NONE CD.06 ' CD.06

ASTM A123.

2 ]

4

5 UNCLASSIFIED//FOR OFFICIAL USE ONLY
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Containment Wall Detalls

(@]

ONLY

G

3
=
=
&
P
=

1 2 3 | 4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY
£
10" P
EL. = XXXXXX+6 A
T ToPoFWAL W nex EL. = X0XXX+3
&1 P “ax TOP OF WALL
FUEL STORAGE TANK . ! (2 "\ TvpicAL SECTION - SPILL 2 CLR(TYP) ®
} g o) E CONTAINMENT WALL ‘SEE GEOMEMBRANE AND | o o =
5 . q 5 EXPANSION JOINT DETAILS Q_m’

TOP OF FOOTING — L‘&W_"% b EL. = XXX (VARIES) x - EL. = X000CXX41.5 ¢ "
\ EL. = XO0LXX [ 5% i

- . (2 3 X
£L.Z 000X = CD.08 [ CD.01 EXPANSION JOINT — \ Y z

N B D2 POV TRCR ( T L7 - Lk EL. = XX00(LXX
EXPANSION JOINT / IR [ s 1 Y
GEOMEMBRANE SHALL BE FASTENED TO TANK A A Bl R T 7
FOUNDATION, SEE CONCRETE STRUCTURE GEOMEMBRANE SHALL B FASTENED TO THE % o
INTERFACE DETAILS ON SHEET CD.05 CONCRETE WALL, SEE CONCRETE STRUCTURE o
INTERFACE DETAILS ON SHEET CD.05 d #ax / @ S XX
P _>ax,
® MATCH VERT. J
REINF. IN WALL X

TYPICAL SECTION - SPILL CONTAINMENT WALLS /17

SCALE: NONE

SR T R R A |

©D.03"CD.08

TYPICAL SECTION - SPILL CONTAINMENT INTERMEDIATE WALL

SCALE: NONE

@]

oy}

N
Z USARMY CORPS
SEseNen NoTks: | CONTINUOUS NITRILE OF ENGINEERS
1. CONTAINMENT WALLS SHALL BE DESIGNED BY A STRUCTURAL J 6" CENTER BULB WATERSTOP OMAHADISTRICT
| ENGINEER BASED UPON REQUIRED HEIGHTS AND SOIL CONDITIONS. | I i B | i
| 2 PROVIDE VERTICAL ROUTED JOINTS AS NECESSARY TO CONTROL | RSN g AT
CRACKING. ST E . P ae]
S | f
100 ! — . J\
EL. = XXXXXX+7.5 A
TOP OF WALL % o
S— WALL CONTROL JOINT DETAIL o —
R )| SCALE: NONE
et i xax
T
| ,/ %
] OUTSIDE OF DIKE WALL ¥ MR ORDIG WAL
| [ZCRTE) § PIPE OR PIER ~ \ ; S /_
g_ 5 (OVER 2" DIAMETER) FUEL RESISTANT SEALANT <
%
NITRILE BOOT NITRILE BOOT
5 SEE GEOMEMBRANE AND SEAL (TYP) STAINLESS STEEL BUEEVE SEAL SEAL (TYP)
. EXPANSION JOINT DETAILS BOOT CLAMPS
EL. = XX0OXX (VARIES) SLEEVE SEAL - -
TOP OF BASIN | el & ]
FLOOR z =
CARRIER AND £ |
- = XOXXXH.5_ CONTAINMENT = g(g »
b & PIPING ! a< 2
5 2 | WO
o 3 z | XE
% —\@ :| Bzl
EL. = X00X.XX s 7 2 W §
: [y " g EQk
2 ¥ ‘| STAINLESS STEEL 2 192Zz2
= 6 Sl e BOOT CLAMPS g lzpnS|z
! ! & [4¥O[E
GEOTEXTILE e 2|52
& SLEEVE ANCHOR SLEEVE ANCHOR / PRERs £ |2
#x @ X BENT BAR XX GEOMEMBRANE: AND WATERSTOR o 5 2 ls = 8 3
3 Z 2>
REINF. IN WALL XX - |2ma
N =11
NOTE: FOR PIPES 2" IN DIAMETER OR LESS, SEE DETAIL ON SHEET CD.01. Z 2@
CONCRETE WALL PENETRATION DETAIL Gl [ 2t
TYPICAL SECTION - SPILL CONTAINMENT WALL /2™ z
PG 24Dy BASIN FLOOR LARGE PIPE SoALE Nove 2
PENETRATION DETAIL Ty
SCALE: NONE oot s 0000
G G
e
e e
F
D.08
2 3 J 4 S UNCLASSIFIED//FOR OFFICIAL USE ONLY
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" I
Basin Floor Penetration Detall

PIPE OR PIER , .
(OVER 2" DIAMETER) \ FUEL RESISTANT SEALANT
S:ETA':*’L"-(E\?SOT STAINLESS STEEL
BOOT CLAMPS
SLEEVE SEAL m
TOP OF BASIN
‘ % FLOOR
(AR B S rZe ’ A\
4‘1 & : 4 x ) ? ii.\ :
GEOTEXTILE— j SLEEVE ANCHOR
GEOMEMBRANE AND WATERSTOP

NOTE: FOR PIPES 2" IN DIAMETER OR LESS, SEE DETAIL ON SHEET CD.01.

BASIN FLOOR LARGE PIPE
PENETRATION DETAIL

SCALE: NONE 49




" B
Containment WaII Penetration

Detall y
INSIDE OF DIKE WALL
OUTSIDE OF DIKE WALL \ R /

||

A

!

A

o BT NITRILE BOOT
SLEEVE SEAL ol P SEAL (TYP)
L b : 2 <K I ) -
CARRIER AND
CONTAINMENT \
PIPING

STAINLESS STEEL
BOOT CLAMPS

SLEEVE ANCHOR
AND WATERSTOP

CONCRETE WALL PENETRATION DETAIL

SCALE: NONE




" I
Containment Wall Penetration




" I
Containment Wall Control Joint




Containment Drainage Detalls

1 7 3 4 5 UNCLASSIFIED//FOR OFFICIAL USE ONLY
£
1+ CHAMFER GRATE AND FRAME P
PIPE (TYP.) &
\ WEEP DRAIN (2 EA), 1-1/2° DIA.
/@ -, ~ HDPE WITH END CAP. GRATE AND FRAME
GRATE AND BLANKET WITH GEOTEXTILE 30"
e PRIOR TO PLACEMENT OF #4 @ 12 O.C. EACHWAY
RO BALLEaT. -2 EXTRUSION WELD
% : D
©D.091CD.09 ;
H
1/2° PERFERATIONS, 1" O.(
ONSHFOG Vi g ROCK BALLAST 5
n? 3 GEOTEXTILE 2
'g £ FUEL IMPERMEABLE
gz @ GEOMEMBRANE LINER
=] - AROUND PIPE  |GEOTEXTILE
CD.091CD.09 . oIP
o
NITRILE BOOT SEAL W/ SS CLAMPS
SEGMENTED ELASTOMERIC
TYPE X AREA INLET PLAN Sg@ECTION bbbl SEAL (TYP OF 2) US ARMY CORPS
m SCALE:NONE  CD.09' CD.09 (TYP. ALL SIDES) | i I \ OF ENGINEERS.
SCALE: NONE cos'cp.09 8 9 8 (2)- #4 EACH WAY OMAHA DISTRICT C
35% =| 3
INLET CONSTRUCTION GENERAL NOTES: =
o
TR RISIREER S SRR A, SEMpE L D S S i o e S, S 1. STANDARD CONSTRUCTION SHALL BE CAST IN PLACE REINFORCED ()
|_DESIGNER NOTES: CONCRETE. PRECAST CONSTRUCTION SHALL NOT BE ALLOWED. SECTION LQ
! , i ; \ =
: 1. APIV OR GATE VALVE IS NOT ALLOWED FOR CONTAINMENT DRAINS. i 2 REWFORCING GTEEL EY =60 K51 SCALE: NONE CD.09' CD.09 =
3. MINIMUM CLEAR COVER OF CONCRETE OVER REINFORCING STEEL 2
: B RRE SUSCEPTBLE TO Laae, 1 o THE JOINTS AND CONNECTIONS : SHALL BE 3 INCHES FOR CONCRETE PLACED AGAINST THE SOIL. tc.)t
| 4. CAST IRON GRATE AND FRAME SHALL BE HEAVY-DUTY NEENAH R-1878-B3G = — o
|3 ZEOI'.VEECRTJ:TEEAPPROPRMTE ‘CROSS-SECTIONS FOR THE SELECTED LINER OR LIGHT-DUTY NEENAH R-1876-83G (WHERE NOT SUBJECT TO S
AL POSSIBLE WHEEL LOADS), OR APPROVED EQUAL £
i e A e =
5. MINUMUM 6" COMPACTED (95%) SUBGRADE REQUIRED UNDER INLETS. D
[
o]
@
CONTINUOUS INDICATOR HANDWHEEL o
M I R ‘GEAR ACTUATOR =
GEOMEMBRANE INSERT SRATE AND FRAME P EORUSONWELS £
EXTRUSION WELD ‘GEOMEMBRANE INSERT
CEOMEVBRANE GRATEANDFRAME o ===
L 444" CONC PAD
4@ 12" 0.C. EACHWAY : W 4x4 W2.9xW2.9 WWF n-
8 e | st
] ‘| gh
GEOTEXTILE 64 |
NN 5 [ g
a % i . [CONCRETE SURFACE L EXTENDED BONNET (SEALED) o 8 6 |
z (2)- #5x1-0" (GEOTEXTILE @ E3 =
z3 e 2  |coNCReTE sURFACE i xEls
> FUEL IMPERMEASLE 4 (2)-#5x 10 GEOTEXTILE 2 oo 2
o GEOMEMBRANE LINER E4 - AROUND PIPE /IF 61 IMPERMEABLE iR BODY (SEALED) ol uz
,,,,, GEOTEXTILE =i LINER 2| EZ2&
SLEEVE W/ ECCENTRIC PLUG VALVE E|-En
WATERSTE. osleRvEW [ PETENINE 2193z E
: £ |+ |&
..... WATERSTOP 2 |90z
“lsX¥D2
5 oP —— DIRECT PRESSURE g |z Eg H
o “ 5 [
NITRILE BOOT SEAL W/ SS CLAMPS & oiP g |2 :g S
R gaﬁm&g&;\smmsmc NITRILE BOOT SEAL W/ SS CLAMPS SEATED END 2 |8 g o
(TYP. ALL SIDES) . SEGMENTED ELASTOMERIC z |23
2 | 19k 6" NITRILE WATERSTOP SEAL (TYP OF 2) Ll -1 < A
L & (2) - #4 EACH WAY (TYP. ALL SIDES) NOTE: 100% PORT ECCENTRIC PLUG VALVE SHALL CONFORM TO AWWA C517 =
sk & 19%° o AND BE RESISTANT TO HYDROCARBONS (NITRILE RUBBER SEALS). GEAR o
(2)- #4 EACH WAY ACTUATOR BOX WITH HANDWHEEL SHALL BE LOCKABLE. a
sy 8
L) SAEASNOTRD.
SCALE:NONE _ CD09'CD.09 SECTION / ; \ SCALE: NONE T
SCALE: NONE €D.091CD.09 E“F

3

5 UNCLASSIFIED//FOR OFFICIAL USE
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" S
Inlet Section

WEEP DRAIN (2 EA), 1-1/2" DIA.
HDPE WITH END CAP.
BLANKET WITH GEOTEXTILE

30"

PRIOR TO PLACEMENT OF
ROCK BALLAST

24"

-

GRATE AND FRAME

#4 @ 12" O.C. EACHWAY
EXTRUSION WELD

R\

4] |\
CR
—1—n
1/2" PERFERATIONS, 1" O.C. E 8
. ROCK BALLAST
n 2 3 GEOTEXTILE
U3 >~ FUEL IMPERMEABLE
<& 2) - #5 x 10" GEOMEMBRANE LINER
a i y l 7 AROUND PIPE GEOTEXTILE
= 7 —
i SLEEVEW/ |
el WATERSTOP \
Y Zia
i 1 ,b R \ DIP
2 . D
| s RN NITRILE BOOT SEAL W/ SS CLAMPS
SEGMENTED ELASTOMERIC
6" NITRILE WATERSTOP SEAL (TYP OF 2)
(TYP. ALL SIDES) ‘ \
" 191 " n
e e o (2) - #4 EACH WAY
N 3% .
SECTION 54
3




Precast Inlet




Containment Drain Valve Detall

INDICATOR

GEAR ACTUATOR \

HANDWHEEL

2 4'x4'x4" CONC PAD
5 EJ I W/ 4x4 W2.9xW2.9 WWF
™
v l« a 4\ i I & o 4 aa |
SRR | A
. EXTENDED BONNET (SEALED)
AT
EHVER || BODY (SEALED)
\ ||| //— ECCENTRIC PLUG VALVE
Tk
]
A ] —~——— DIRECT PRESSURE
L
ﬁ_
SEATED END

NOTE: 100% PORT ECCENTRIC PLUG VALVE SHALL CONFORM TO AWWA C517
AND BE RESISTANT TO HYDROCARBONS (NITRILE RUBBER SEALS). GEAR
ACTUATOR BOX WITH HANDWHEEL SHALL BE LOCKABLE.

CONTAINMENT DRAIN VALVE DETAIL

56
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Typical Piping Layout

3

5 UNCLASSIFIED//FOR OFFICIAL USE ONLY

[T

&

DESIGNER NOTES:

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

2. PIPE SUPPORT TYPES SHOWN ARE TYPICAL. IN GENERAL, WITHIN
CONTAINMENT (AFTER THE FIRST SUPPORT, WHICH IS AN ANCHOR
SUPPORT), USE OF AN ADJUSTABLE PIPE SADDLE SUPPORT (SEE
SHEET CD.11) OR FREE SUPPORT (SEE SHEETS CD.12& CD.13 1S
COMMON. ON THE PEAK OF THE DIKE, USE OF A GUIDED SUPPORT
(SEE SHEETS CD.12 & CD.13) IS COMMON. ACTUAL PIPE LAYOUT, SITE
CONDITIONS, RESULTS OF PIPE STRESS ANALYSIS, AND HYDRAULIC
TRANSIENT ANALYSIS SHALL DICTATE ACTUAL SUPPORT TYPES AND
LOCATIONS.

3. PROVIDE BALL JOINTS. BALL JOINTS MAY BE USED IN EXTREME
NORTHERN CLIMATES (E.G. ALASKA) PROVIDED SUITABLE SEAL
MATERIALS FOR LOW TEMPERATURES ARE SPECIFIED. A PAIR OF
BALL JOINTS SHOULD BE PLACED INTO THE PIPING RUN AND SHALL BE
AMINIMUM OF 8 APART. PLACE A THIRD BALL JOINT INTO THE PIPING
RUN SUCH THAT LINEAR MOVEMENT FROM THE PIPING WITH THE TWO
BALL JOINTS SEPARATED BY 8' IS ABSORBED. THE THIRD BALL JOINT
SHOULD BE MOUNTED IN PIPING RUNNING PERPENDICULAR TO THE
PIPING WITH THE TWO BALL JOINTS SEPARATED BY 8'. SEE FLEXIBLE
BALL JOINT DETAIL ON SHEET CD.11.

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

5. LOCATE EXTERIOR PIPING SUPPORTS TO PROVIDE ADEQUATE PIPE
FLEXIBILITY FOR TANK SETTLEMENT, SEISMIC DESIGN AND THERMAL
EXPANSION. EXCEPT FOR THE FIRST PIPE SUPPORT OFF OF THE
TANK SHELL, SPRING PIPE SUPPORTS MAY BE USED IN HIGH SEISMIC
AREAS WHEN DIRECTED BY SERVICE HEADQUARTERS, SEE DETAIL ON
SHEET D.13.

6. ALL FUEL PIPING SHALL BE ABOVE GRADE (ONLY ISSUE PIPING IS
ALLOWED TO RUN THROUGH EARTHEN DIKE WALLS). FACILITY
REQUIREMENTS (FORCE PROTECTION, VANDALISM, BLAST DAMAGE,
FIRE PROTECTION, ETC. MAY REQUIRE UNDERGROUND PIPING).

7. PENETRATIONS THROUGH DIKE WALLS SHALL BE MADE THROUGH
PIPE SLEEVES WITH BUNA-N COMPRESSION SEALS. SLEEVES SHALL
BE PROVIDED WITH LEAK TESTING CAPABILITY. SEE SHEET CD.10.

e

escnrTon

US ARMY CORPS
OF ENGINEERS
OMAHA DISTRICT

/ MANUAL AR VENT /2 \ { :Eféé?f,‘g L’;R;‘"';';‘fg&?;‘ 8. PENETRATIONS THROUGH THE FML SHALL BE MADE WITH A BOOT
/ \co1y i MADE BY THE MANUFACTURER OF THE FML FOR THAT PURPOSE AND
V4 i I N SEALED TO THE PENETRATION SLEEVE. SEE CD.01.
! ! 9. IN LOCATIONS SUBJECT TO ICE AND SNOW, ORIENT STAIRWAYS
o — i — AND HIGH LEVEL PIPING TO RECEIVE WINTER SUN SO AS TO MINIMIZE
/ — i ACCUMULATIONS. IF PIPING AT TANK IS NOT BELOW A STAIRWAY.
/ H PROVIDE ICE SHIELDS OVER PRODUCT PIPING AND VALVES AT TANK.
I — H N ENSURE ICE SHIELDS HAVE SUFFICIENT CLEARANCE ABOVE VALVES
i TO ALLOW MAINTENANCE OF VALVES AND VALVE OPERATIONS OR w
Pr—— i PROVIDE MEANS TO MOVE SHIELDS OUT OF THE WAY AND PROVIDE o | wi
LOW POINT DRAIN i CANOPIES OVER OTHER VALVES AND EQUIPMENT. 2| o
H 2| Qw
P - 10. WHEN THE TANK FOUNDATION IS ELEVATED, MAINTAIN ELEVATION b4 o
LEGEND: _/ OF PIPING IN DIKE AREA SO THAT PIPING IS SLOPED CONTINUOUSLY ] o 2
TANK 1 FILL (RECEIPT) TO THE TANK NOZZLES AND TO ALLOW PERSONNEL TO WALK UNDER 2| wojs
ANCHORSUPPORT | 3¢y  SEECD.12ANDCD13 TANK WITHORAWAL (ISSUE) PIPING. WHEN TANK FOUNDATION IS THE NON ELEVATED TYPE (AS E XE 2
SHOWN) WITH A BURIED LEAK DETECTION MONITORING WELL, Z | T3
TANK2 FILL (RECEIPT, UNDERGROUND) N MAINTAIN ELEVATION OF PIPING IN DIKE AREA SO THAT PIPING IS o rWe
SADDLE SUPPORT l—l—l SEECD.1TAND CD.12 SLOPED CONTINUOUSLY TO THE TANK NOZZLES AND PERSONNEL 2 =g
MAY STEP MORE EASILY OVER PIPING. WHEN THIS REQUIRES PIPING N R
TO PENETRATE THE DIKE BERM, PENETRATIONS SHALL BE 21522
FLEXIBLEBALLJOINT —{+—  SEECD.11 TYPICAL PIPING LAYOUT CONSTRUCTED PER NOTE 7. g (3 QB g
b
SCALE: 1" = 100" 11. PIPING DESIGN SHALL ADDRESS SEISMIC. THE FIRST PIPE 2|2 Za
GUDEDSUPPORT =+  SEECD.12ANDCD.13 SUPPORT OF THE TANK SHALL BE AN ANCHOR WITH THE CONCRETE El O]
o o 20 PIER TIED TO THE RINGWALL. g g — g
FREE SUPPORT @  SEECD.12ANDCD.13 2|8 go
2 |e
g
: 22
g
&
a
8
| e —
v . 000
o cove, v
e " v
Soooor
1 2 " s O UNCLASSIFIED//FOR OFFICIAL USE ONLY
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Miscellaneous Detalls
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L £
PROVIDE 1/4" THICK
TEFLON INSULATION ] PROVIDE 3" THICK "
STRIP BETWEEN PIPE TEFLON INSULATION 7 H
AND SADDLE STRIP BETWEEN PIPE, THEN TEFLON NEED ONLY
CAST IRON SADDLE SADDLE; AND.UBOLT: BE PLACED BETWEEN THE

PIPE SUPPORT DETAIL I PIPE AND THE SADDLE.
TYPE FS: FREE SUPPORT (TYP) W REDUCER ADJUSTING BAR
3" CARBON STEEL

TYP,

DESIGNER NOTES:
1. OTHER PIPE SUPPORTS AND SUPPORT LOCATIONS SHALL BE CALCULATED
BY A PIPE STRESS ANALYSIS AND HYDRAULIC TRANSIENT COMPUTATIONS.

TYPICAL EXPANSION LOOP

SCALE: NONE

/ % PLATE

v

2%

%" DIA HOLE (TYP)

BASE PLATE / 7 N\
SCALE: NONE co.a17co1

BALL JOINTS

TO TANK ———a=

VARIES

DESIGNER NOTES:

1. DISTANCE TO THIRD BALL JOINT AFTER THE ELBOW SHOULD BE AS LONG
AS PIPING LAYOUT ALLOWS WHILE MINIMIZING DROOP, BUT NOT TO EXCEED 8
FEET OR MAXIMUM ALLOWABLE PIPE SUPPORT DISTANCE.

FLEXIBLE BALL JOINTS

SCALE: NONE

THREADED NIPPLE
(4)- %" EXPANSION
ANCHORS BOLTS
WITH (3) - % MIN.
EMBEDMENT

TO SUIT LOCATION

ADJUSTABLE PIPE SADDLE SUPPORT DETAIL (PS-1)

SCALE: NONE

2° MINIMUM FOR LINES

POSSIBLE FOR PIPE
LINES 6" AND SMALLER

MANUAL AIR VENT

SCALE: NONE

€.05'CD.11

YELLOW BANDS (3 EA)
*B" HIGH WHITE LETTERS “A" (TYP) ALL AROUND

ON BLACK BACKGROUND “A" (TYP) YELLOW FLOW

f ARROW
RY B B
>] »| [JETFUELJETA] [F24]|
(W] { | 1
PRODUCT SYMBOL 4xvct
'YELLOW LETTERS
AND OUTLINE

DESIGNER NOTES:
THE EXAMPLE MARKINGS SHOWN ARE FOR JET A TURBINE FUEL, FOR OTHER FUEL
TYPES, REFER TO MIL-STD-161G.

PRODUCT FLOW SYMBOL DETAIL

SCALE: NONE

PIPE SADDLE

4" DIA. STD. WT.

STEEL PIPE 4" LONG PIPE NIPPLE

(FIELD ADJUST FOR HEIGHT)
REDUCER

%" DRAIN HOLE

(4) - %" EXPANSION
ANCHORS BOLTS

WITH (3) - %" MIN.
EMBEDMENT

ADJUSTABLE PIPE SUPPORT DETAIL (PS-2)

'SCALE: NONE

PIPE LINE

1" WELDING BRANCH
1" BRONZE MALE CAM

TYPE CONNECTOR WITH
FEMALE DUST CAP

1" FULL PORT BALL VALVE

DESIGNER NOTES:
1. ENSURE THAT THE ABOVEGROUND LOW POINT DRAIN HAS ADEQUATE
CLEARANCE TO ALLOW FOR FULL ROTATION OF THE BALL VALVE HANDLE.

ABOVEGROUND LOW POINT DRAIN /3™

SCALE: NONE cos5'CD11
SIZES OF LETTERS AND BANDS
L BANDWIDTH AND | TiTLE LETTER | BACKGROUND
DIAMETER (IN) | ™ spACING (IN) SIZE(IN) | ANDARROWS (IN)
UNDER 3 3 05 1
3706 3 1 2
8700 3 2 3
OVER 9 4 3 4.5

OF ENGINEERS
OMAHA DISTRICT

FUEL TANKS WITH FIXED ROOFS
ABOVEGROUND VERTICAL STEEL
MISCELLANEOUS DETAILS
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H
A CONCRETE NOTES: B. CARBON STRUCTURAL STEEL:
1. CAST-IN-PLACE CONCRETE SHALL CONFORM TO AMERICAN CONCRETE INSTITUTE 1. STRUCTURAL STEEL SHALL CONFORM TO LATEST EDITION OF THE AMERICAN
"BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE", ACI 318. INSTITUTE OF STEEL CONSTRUCTION "STEEL CONSTRUCTION MANUAL".
2. SPECIFIED COMPRESSIVE STRENGTH: fc = 4,000 PSI AT 28 DAYS TYP. 2. WIDE FLANGE SHAPES: SHALL CONFORM TO ASTM A992, Fy = 50 KSI.
3. REINFORCING MATERIALS: 3. ROLLED PLATES AND SHAPES: SHALL CONFORM TO ASTM A36, Fy = 36 KSI.
REINFORCING BARS: SHALL CONFORM TO ASTM AB15 OR ASTM A706, GRADE 60 4. STRUCTURAL TUBING: SHALL CONFORM TO ASTM AS00, GRADE B, Fy = 46 KSI.
SEE SHEET C.05&CD.13

4. LAP SPLICES AND CONCRETE COVER OF REINFORCEMENT SHALL CONFORM TO ACI 5. ANCHOR BOLTS: SHALL CONFORM TO ASTM F1554, Fy = 36 KSI. LOCKING NUT FOR SUPPORT TYPE
318 USING CLASS B TENSION SPLICES UNLESS OTHERWISE NOTED. X5

6. WELDING SHALL CONFORM WITH SPECIFICATION 33 52 43.13. 18X1X | i
5. REINFORCING BARS SHALL BE SUPPORTED AT 2-0* O0.C., EACH WAY, MAX. EL = SEE NOTE 10 ON SHEET C.05 STEEL PLATE

7. DO NOT WELD CARBON STEEL PLATES OR TEES TO STAINLESS STEEL PIPE. ¢W -~ e o e B L o o 1" DAMP PACK

6. 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.

7. DETAIL BARS IN ACCORDANCE WITH "ACI DETAILING MANUAL", PUBLICATION SP-66,
ACI 318, AND ACI 315.

8. PROVIDE ACCESSORIES NECESSARY TO PROPERLY SUPPORT REINFORCING AT
POSITIONS SHOWN ON DRAWINGS.

9. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED %".

10. CLEAR COVER TO REINFORCING FOR CAST-IN-PLACE CONCRETE SHALL BE AS
FOLLOWS
UNLESS NOTED OTHERWISE:

A CONCRETE CAST AGAINST OR PERMANENTLY EXPOSED TO EARTH: 3"
B. CONCRETE EXPOSED TO EARTH OR WEATHER:
1. No. 6 THROUGH No. 18 BARS: 2°
II. No. 5 BAR, W31 OR D31 WIRE, AND SMALLER: 1%*
C. CONCRETE NOT EXPOSED TO WEATHER OR IN CONTACT WITH GROUND:
1. SLABS, WALLS, JOISTS: %"
IIl. BEAMS, COLUMNS (PRIMARY REINF, TIES, STIRRUPS): 1%"

LOCKING NUT

8. DO NOT WELD GALVANIZED CARBON STEEL PLATES OR TEES TO STAINLESS
STEEL OR CARBON STEEL PIPE.

C.___SOILS & FOUNDATION NOTES:
1. MAX ALLOWABLE NET SOIL BEARING PRESSURE:X XXX PSF

A ONE-THIRD OVERSTRESS MAY BE ALLOWED FOR TEMPORARY
'WIND/SEISMIC LOADING.

2. LATERAL BEARING PRESSURE: XXX PSF/FT BELOW FINISHED GRADE
3. FRICTION ANGLE:¢ = XX*
4, LATERAL EARTH PRESSURE COEFFICIENTS:

A ACTIVE: Ka=XXX

B. AT-REST: K= XXX
C. PASSIVE: Kp = XXX
5. COEFFICIENT OF FRICTION: M= XXX
6. FROST PENETRATION:  XX"
SEE SHEET C.05&CD.13
FOR SUPPORT TYPE

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

16"X16"X%"

_ STEEL PLATE

1" DAMP PACK
BEDDING MORTAR

| | BEDDING MORTAR
%" CHAMFERED EDGE (TYP)

()43 TIES IN
} TOPS5"
T >

(4) %" DIA. SMOOTH ROD
WITH THREADED ENDS
OR HEADED BOLT

HEX NUT ON
‘THREADED ROD

%" CH ED EDGE (TYP)
(@) #3 TIES
=z MIN. 20" DIA.
ofig CONCRETE PIER
E 1
LR
aw EY MIN. 2-0" DIA.
(X) #X BARS gy & E, CONCRETE PIER I
53
a 3 B P . wis
bl a - 4, v i 29
& o "wI
N . N o A j %9
) X 2 A 1
A
T = < |1

(4) %" DIA. SMOOTH ROD
WITH THREADED ENDS
T

4'-0" SQUARE MIN.

HEX NUT ON
THREADED ROD

TYPICAL PIER DETAIL - DIKE AREA

SCALE: 1%"=1-0"

4
gf3[ !
£%< 3 =
330G & Lol — e FINISHED GRADE
E% &‘E‘ Lo
252 FE ol RIS
| T et OF ENGINEERS
L — OMAHADISTRICT
5
%, L —
MIN. 2-0° DIA. 0%
CONCRETE PIER\ é p
@
2
3%
ok
83
3%
nxnssoxx‘—/ o%
22
Iy
I}
(4
[
(x)qst\
2 CiR
g

TYPICAL PIER DETAIL - CENTERLINE
ELEVATION LESS THAN 3'-0" ABOVE GRADE

SCALE: 1%"=1-0"

EXTERIOR PIPE SUPPORT NOTES & DETAILS

FUEL TANKS WITH FIXED ROOFS
ABOVEGROUND VERTICAL STEEL
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Exterior Pipe Support Detalls
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4
H

HOLD DOWN LUGS 24 PLATE LOCKING NUT
WT4x5x10" LONG .
PIPE-FIELD % B T T
PIPE FIELD WELD CONTINUOUS . T ; i i
WELD TO TEE TO STEEL TEE i 1 i i .
>V | L] [*T T\ e o
e 4 !
SOPPORT STEEL I %' s | H H S
o N yevp) ST = i 1 =
VoL P FREE SUFRORT PIPE SUPPORT DETAIL I A R iy
AENGE TYPE GS: GUIDED SUPPORT OMAHA DISTRCT
) SCALE: NONE LESS THAN 8" DIA. PIPE SUPPORT SECTION -
¢! TYPE AS: ANCHORED SUPPORT
2 g SCALE: NONE cp.13'cp.13
27N N o
cp.13[cD.13 ! :—:
1 g
! CD.13/CD.13 !
1
i s
! =
i
ol TP | FEP
! 14" 0.5.T0 O.S. SADDLES
%" STEEL PLATE : -3 PLATE ot
=3 DI AT ; % - CUT ALL CORNERS
mﬂ?& - : | OF 18K x " PLATE (4)- %" DIA. SMOOTH ROL
STEEL PLATE ] v | /9" STEEL PLATE WITH THREADED ENDS
[y | 16X 18X %" OR HEADED BOLT AND
{ | > \ v ) | STEEL PLATE LOCKING NUT
5 — - ) ¥
Do e b, samcs .
DAMP PACK = = - ﬁ I¥ o ; s]S z ‘X i Il | 2 E.)'ﬂj
BEDDING 4 : - - >
= N SRS S AR AT TN || &,
- SHIM OR LEVELING [ : Y ! | ' s I ol = z
%" FOR 8" DIA. PIPH HUTAS REQURSD LN NN S SRS ! i { g| 292
" FOR 10" DIA. PIPE z | 4 |z NUT A3 REQUIRED. 3| ez
1" FOR 12" DIA. PIPH L 2 Eg %
. 3 - f|aso
zizZ%
" 21582
GREATER THAN 8" DIA. PIPE SUPPORT DETAIL GREATER THAN 8" DIA. PIPE SUPPORT SECTION LESS THAN 8" DIA. PIPE SUPPORT DETAIL b §§8§
ol |
TYPE AS: ANCHORED SUPPORT TYPE AS: ANCHORED SUPPORT 2\ TYPE AS: ANCHORED SUPPORT Bl Bl
SCALE: NONE SCALE: NONE C0.13'CD.13 SCALE: NONE 2 % d%
¢ [:28
PIPE SUPPORT NOTES: é <
1. PROVIDE CARBON STEEL PIPE SUPPORTS, INCLUDING: STRAPS, PLATES 2. THE 15)%" x %" HORIZONTAL PLATE BETWEEN SADDLES SHALL HAVE 1" X 1 Z
'GUIDES AND TEE'S WHERE CARBON STEEL PIPE IS USED. ALL CARBON TRIANGLES CUT OFF OF ALL 4 CORNERS. THE PLATE SHALL NOT BE SQUARE IN SHAPE 8
STEEL ELEMENTS SHALL HAVE THE SAME MECHANICAL PROPERTIES SO AS TO AVOID 3 WELDS INTERSECTING IN THE CORNERS, WHICH CAUSES AREAS OF o aanoTes
PROVIDE STAINLESS STEEL PIPE SUPPORTS, INCLUDING: STRAPS, PLATES, GUIDES HIGH RESTRAINT AND INCREASED POTENTIAL FOR CRACKING. WORET 0. Y000
AND TEES WHERE STAINLESS STEEL PIPE IS USED. ALL STAINLESS STEEL ELEMENTS [eom conm. wa
SHALL HAVE THE SAME MECHANICAL PROPERTIES. DO NOT WELD 20000¢
'CARBON STEEL PLATES OR TEES TO STAINLESS STEEL PIPE. = Mu:xx
5 EDJ 3
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CONTINUE TO STILLWELL FOR ATG SYSTEM.

——
| [ | | NEW ALARMS AND FLOATS TO
a HHLA, / BE ACCESSIBLE FROM TAIRS
- - — HLA'
2#18 SHIELDED
CABLE, %'C  —
2#12,1#12
GND, %'C
\ L— 2#12,1#12 GND, ¥'C
T | — MOUNT TANK SIDE
LOW SUCTION Smn sw\#éxgs POICATORIISPLAY
INLET VALVE VALVE LT 60" ABOVE GROUND
LIMIT SWITCHES SRTOHES TO HANDRAIL AT TANK
STAIRS LANDING.
OVERFILL VALVE SEAL-OFFS AS
LIMIT SWITCHES LOW SUCTION REQUIRED (TYP)
VALVE LIMIT
SWITCHES LEVEL
DIKE WALL SwiTcH
STRIPPING LINE
8#12,1#12 ) \ o G ua
v fad © oo
\/\ - — -t @) #4/0 TW CU GND CABLE
( WITHDRAW LINE I
d
2 2 5
d \
P J TANK GROUNDING SYSTEM
TO PUMPHOUSE BRAY J ) SEE DETAILS SHEET ED.02
ALY

\ 7#12,1#12GND, 1°C
2#18 SHIELDED CABLE, 1°C

2#12,1#12GND, 1°C
8#12,1#12GND, 1°C
2#12,1#12GND 1" C

NOTES:
1. SEE TANK DRAWINGS FOR EXACT LOCATION OF LEVEL SWITCHES AND PRODUCT RETURN PUMP.
2. WELD CONDUIT SUPPORT STRUCTURES (UNISTRUT OR EQUAL) TO TANK WALL.

3. REMOTE EPDS STATION TO BE PLACED IMMEDIATELY OUTSIDE OF CONTAINMENT AREA. SEE THIS
SHEET FOR DETAILS.

4. CATHODIC PROTECTION TERMINAL CABINET TO BE PLACED OUTSIDE OF CONTAINMENT AND

HAZARDOUS LOCATIONS. IT MAY BE PLACED IMMEDIATELY OUTSIDE OF CONTAINMENT AREA OR
NEAR RECTIFIER. SEE SHEET ED.04 FOR DETAILS.

STORAGE TANK ELECTRICAL ELEVATION

SCALE: NONE
g 16" g
W | 3
EMERGENCY |
DESIGNER NOTE: S FUEL »
§ ONIC S TO BE USI S OF

oo TE i T T STt T e, | & SHUT-OFF
ELEVATION DETAIL, THEN MODIFY THE DETAIL WITH REQUIREMENTS

APPROPRIATE TO THE ELECTRONIC LEVEL ALARMS.
RED LETTERS, WHITE FIELD
2. IF AN ATG SYSTEM OTHER THAN THE ENRAF 854 TYPE DEPICTED HERE
1S TO BE USED, THE STORAGE TANK ELECTRICAL ELEVATION DETAIL SHALL
BE MODIFIED TO SHOW APPROPRIATE CONDUITS AND CONDUCTORS FOR
THAT TYPE OF ATG SYSTEM.

CAUTION SIGN DETAIL /71

SCALE: NONE ED.01TED.01

10’ x %" GALVANIZED

ANY BELOW GRADE DEPRESSION

TANK VENT

10" EXTENDING IN ALL DIRECTIONS FROM TANK VENT
5" EXTENDING IN ALL DIRECTIONS FROM TANK VENT

FUEL STORAGE TANK HAZARDOUS AREA DETAIL

SCALE: NONE

3 EXTENDING IN
ALL DIRECTIONS

10-0* RADIUS

) cLass 1, DIVISION 1, GROUP D (T20)

CLASS 1, DIVISION 2, GROUP D (T20)

FINISH GRADE

ANY BELOW GRADE DEPRESSION

FUEL SOURCE (VALVE, FITTING, FLANGE)

LOCATED APPROX. AT GRADE OR ABOVE

EXTERIOR FUEL PIPING HAZARDOUS AREA DETAIL

SCALE: NONE

NEMA 4/4X HERMETICALLY SEAL (FOR CLASS |, DIV 2)
JUMBO ALUMINUM MUSHROOMHEAD, 30mm MOUNTING

HOLE, NORMALLY CLOSED WITH A PUSH IN - STAY IN

PUSHBUTTON WITH LEGEND PLATE "EMERGENCY

SIGN, EACH SIDE ——..t

[}

B

STEEL GND ROD STOP* MOUNTED IN A NEMA 4 ENCLOSURE.
BUTTON SHALL HAVE NO COVER.
@]
JJ {1\ cauTioN SIGN DE
coNDUIT /E
BoDIES — |
;p 2#12,%°C
NEMA 3R JUNCTION BOX AS
e REQUIRED. SIZE PER NEC.
/— CONDUIT SEAL-OFF (TYP)
—==Fr—
3 CONCRETE BASE o
2#12, %°C TO NEXT EPDS A /— &
EXCEPT LAST IN SERIES A i
i ” / 2#12,%°C
PRl
FRONT VIEW

REMOTE EPDS STATION /2™

SCALE: NONE

ED.01TED.01

SIDE VIEW

_/ 4" C CHANNEL

/— GROUNDING STUD

# TW CU CONDUCTOR

%" X 10' GALVANIZED
STEEL GROUND ROD

us CORPS
OF ENGINEERS
OMAHA DISTRICT

5 oy i
ca

o

N el BN

SUBUTTED B
[oATE: ocTosER 214

FUEL TANKS WITH FIXED ROOFS
ABOVEGROUND VERTICAL STEEL
TYPICAL ELECTRICAL SITE PLAN
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"
Criteria Libraries

m UFCs and Specifications (UFGSs) available at:
The Whole Building Design Guide
http://www.wbdg.org

m Standard Designs available at:
http://www.hnd.usace.army.mil/stddgn/
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.| Naval Facilities Engineering Command

ENGINEERING & EXPEDITIONARY WARFARE CENTER

Ms Terri Regin, PE

NAVFAC Fuel Facilities Subject
Matter Expert

Naval Facilities Engineering and
Expeditionary Warfare Center
720 Kennon St., SE, Suite 333
Washington DC 20374

Voice: DSN 288-5196

Voice: COMM (202) 433-5196
Fax: COMM (202) 433-5089
Email: terri.regin@navy.mil 63
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