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MEMORANDUM FOR MECHANICAL BRANCH MEMBERS

SubJ: UNDERGROUND TANK DESIGN GUIDANCE

Ref: (a) Mtg btwn Code 114 and Code 403 of 21 Apt 86
(b) The following references are st111 tn effect;

#1 EPA Regulation on 0il Pollution Prevention 131:0931
#2 NFPA 30 Flamaable and Combustible Liqutds
#3 NFPA 31 "0il Burntng Equipment" 1978
#4 NFGS 15611 "Fuel 0il Handllng System" Aug 81
#5 DM-22 Petroleum Fuel Facilities Aug 82
#6 Code 403 memo of 15 Feb 78 "Level Devtces for Fuel 0il Storage

Tanks"
#7 Code 403 memo of 19 Jun 1981 "Revised 0il Spill Prevention and

Control Criteria
#13 Code 403 memo Clarification of Spill Prevention Control

Criteria Minutes of 15 Dec 1978 meting
#15 OSHA Instruction IglO.106

(c) The following references are cancelled:
#8 NAVFAC Itr 04B/O4B3/RUT set 84-127 "Underground Fuel Storage

Tanks, Secondary Containnnt and Leak Detection" of 29 Oct 1984
#9 Code 403 mmo of 31 Jan 1985 "Underground POL Storage Tanks"
#10 Code 403 memo of 14 Jun 1985 Underground Oil Storage Tanks,

North Carolina Area
#ll Code 403 momo for Code OgA21 of l Jul 1985 Underground Oil

Storage Tanks, North Carolina Area
#12 Code 403 mo of 3 Jul 1985 "New Waste Oil System Advisory"
#14 Code ll4 memo of 2g Jan 1986 "Underground Tank Design Guidance"

Encl: (I) Underground Fuel and Waste Oil Storage Tank and Monitoring Well
Sketches

(2) Underground Tank Requlrents and References

1. In accordance with reference (a), the following guidelines should be
lplemented imedlately for underground oli tanks:

a. On all fuel and waste otl tanks 2500 gallons provide double wall
fiberglass tanks with manual leak detector and no monitoring well or pit liner.

b. For tanks ) 2500 gallons with fuel oil provide single wall fiberglass
tank, one or more monitor well plus pit 1trier where required and slope to well.

c. Waste oll tanks > 2500 gallons-provide double wall fiberglass for
underground with manual leak detector and no monitor well or liner. For above
9round use stn91e wall, diked and 9round containment.

d. All North Carolina tanks near water wells and streams ust eet
spectal provisions of North Carolina regulations tch require double walls
plus pit liner for tank and double wall or single wall with liner for piping.
The Mechanical Branch has draft copy of regulations. Until maps showtn9
locations of wells are developed by Code 114 contact Jerry Harwood at 444-2930
for assistance tn well locations.



(1) For put waste oil tank above ground where gray1 tY
dratn can be provided from source to tank, otherwise use underground tanks.

(2) New Rtver prefers underground waste otl tanks.

(3) Future destgns at NCAS Cherr Point for waste oil dtsposal will
provide a curbed drum containment area for mnual dtsposal of used otls unless
Cherr Point specif|cally describes an underground tank tn their project
submission. Thts curbed area will be provided with a normally closed gate
valve for rain water release.

e. Iceland Fuel and Maste 0tl Tanks: provtde tanks above grade.
Enclose tanks ’in a concrete sp111 basin of sufficient volue to contain the
tank contents. Provide noraally closed gate value to release ra|n water.

f. T to place hazardous waste above ground in stngle wall tank wtth
impervious dtked area. If thts ts not possible, use double wall tank with
full liner underground and double wall ptptng. For extreaely hazardous waste
consult with Code 114 for exact requirements.

g. Otto fue] s hazardous waste.

h. Acids: Provide curbed concrete storage of drum concentrated actds
for dtsposal of smal] amounts. Large amounts should be studted for method of
storage. Dilute actds should be discharged through neutralization sink to
santtary through actd-esistant piptng.

2. Enclosures (1) and (2) provtde additional tank criterta in a composite
format. I)wight Jenkins has a simplex btnder containing references (b) and
(c). Thts binder will be for ftling and generating on-gotng changes for
future underground tank requirements. If you have questions on Interpretation
of subject criteria, see Dwight.

H. ATSON, P.E.. Head, Hechantcal Engineering Branch
Engineering and Des]gn DJvson
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NOTES UNDERGROUND OIL STORAGE TANK DETAIL:

1. These dremtngs are to be used In conjunction NAVFACENGCON Gutde Spec 1561]

dated August lg81 as a gutde for underground tank Installation. Nomally, FRP

tanks should be spectf|ed. If unusual conditions exist, (t.e. roclLy areas,

settlement problems, etc.) steel tanks should be specified. If steel tanks

are specified, the need for cathodtc protection for both the tanks and steel

ptptng should be checked. Cathodtc protection shall be deslgned tn accordance

wtth Sectton 3 of I)14.6 Lthtln & Cathodic Protection.

2. The slab thickness shown ts a mlntmum. The concrete slab ts to be

destgned wtth a safety factor or 1.5 assuming empty tank buoyancy completely

submerged below the water table. For calculations, use 100 lb/ft3 for sot1

density- and 150 lb/ft3 for concrete density.

3. Frames and covers for manholes shall conform to RR-F-6?I, Ftgure 1, Size

22A for frame and Figure 8, Stze 22A for cover In paved areas, and Figure 4,

Stze 22 for frame and Figure 12, Stze 22 for cover in nonpaved areas. Frames

and cover shall be factory coated with asphalt based paint.

4. On contract drawtngs provtde tank capacity, tank diameter, tank length,

fuel supply 1the size, fuel return 11ne stze, vent 1the stze, slab thickness,

manAy stze, manhole stze, anode material, number of anodes, etght of anodes,

and bond cable gage. Provide a whistle vent tn an accessible location tn the



vent 11ne for tanks up to 10,000 gallon capacities.

5. Replace paragraph 3.1.11.2 wlth the followlng:

3.1.11.2 Underground Fuel 0tl Tanks; tanks shall rest on a atntmum of 6" of

washed-In sandft11 for steel tanks or 12" of washed tn sandft11 for fiberglass

reinforced plasttc tanks. Tank bottom shall slope toward one end at a slope

of approx|mtely 1 to 60. For tanks connected to rectrculattng system,

suctton ptptng shall be located at the low end of the tank. For

non-circulating systems, suctton plptng shall be located at the htgh end of

the tank. Vent 11nes must slope toward the tank at a mtnlmua slope of 2" tn

10’. Tanks shall have a cover of earth of not less than 2’, wtth all ptpe

connections at top of tank. Backft11 for tanks shall be washed in sandft11

and vtbratoJ compacted sand. Backft11 shall be well compacted, particularly

under the tanks, tn order to provide adequate support. Before plactng tank

tnto excavation, all foreign matter shall be cleaned from tank. Excavation

shall be free from all materials that nkly cause damge to the tank or tank

coattng. Tanks shall be carefully lifted and slowly lowered tnto the ground.

The tank shal"l be filled wtth product durtng backfilling wtth sand to avoid

tank float|ng. The level of product should not excess the level of

beckf111ng. Contractor shall coordlnate acqulsltlon of government supplled

product wlth the contractlng officer. Under no clrcmnstances shall 11ft|ng

dev|ces damage the tank or tank coat|ng. Handle tanks durlng transportatlon

In such a manner as to prevent damage to tank and protoctlve coetlng.
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TRAFFIC AREA
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U.G. FUEL STORAGE TANK MONITORING WELL

NOTE:
NTS

FOR NOTES TO
DESIGNER SEE SHEET 2 OF 2..





U.G. FUEL STORAGE TANK MON ITOR ING WELL

I NOTES TO DES GNER

LOCATE TOP OF WELL SCREEN ABOVE THE MEAN SEASONAL
WATER TABLE ELEVATION. DETERMINE WATER TABLE ELE-
VATION FROM SOIL BORING LOGS AND INSERT THE TOP OF
WELL SCREEN DEPTH BELOW FINISHED GROUND ON THE
MONITORING WELL DETAIL.

A FLEXIBLE OIL RESISTANT LINER IS REQUIRED IN AREAS
THE WATER TABLE IS BELOW THE BOTTON OF THE FUEL TANK.

WHEN MORE THAN ONE FUEL TANK IS PROVIDED, PROVIDE A
MONITORING WELL AT SUMP AREA OF EACH TANK.

WHEN MONITORING WELL IS TO BE PROVIDED AT EXISTING
FUEL TANK LOCATIONS:

A. SINGLE TANK LOCATIONS." PROVIDE A MONITORING
WELL AT EACH END OF THE TANK.

B. MULTIPLE TANK LOCATIONS: PROVIDE A MONITORING
WELL AT TWO DIAGONAL CORNERS.

MONITORING WELL SHALL EXTEND 25 FEET BELOW
FINISHED GRADE.

GRAVEL PAcK I’N NEW TANK LOCATIONS SHALL BE OPEN
GRADED CLEANGRANULAR MATERIAL REQUIRED FOR TANK
BEDDING. GRAVEL PACK IN EXISTING TANK LOCATIONS IS
DEFINED IN THE MONITORING WELL SPECIFICATION. SCREEN
OPENING SHALL BE DESIGNED FOR GRAVEL PACK PROVIDED.

INCLUDE THE FOLLOWING NOTE ON EXISTING FUEL TANK
DESIGNS REQUIRING A MONITORING WELL. CONTRACTOR
SHALL VERIFY EXACT LOCATION OF THE EXISTING TANK
AND SURROUNDING UTILITIES PRIOR TO DRILLING WELL.

PROVIDE A MONITORING WELL LOCATION POST IN NON TRAFFIC
AREAS WHERE THE WELL WILL BE HARD TO FIND OR PRESENT
A HAZARD.





UNDERGROUMD TANK REQUIRENENTS

Level Indication

660=10,000 gallon capacity: Provtde a vhtstle vent alam that ts audtble

at ftll statton (Ref #7)

10,000 gallon capactty and up (Ref #7); 5,000 gallon capactty and up

ftlled by tank truck (Ref t13, Ref #6); ay waste otl tank (Ref #13,

Ref iT): provtde continuous, direct readout, non-whistle type level

Indicators wtth display convenient to ftll attendant.

Fill Port Containment Bastn

Provide the basin on fuel tanks above 660 gallons (Ref #7)

All waste otl tanks shall have the basin (Ref #7)

Nanhole and Extension Neck

1,000 gallons to 12,000 gallon capactty 30" anhole (Ref #4 and #5)

(Mote: Standard manhole stzes on fiberglass tanks are 22", 30" and 36")

" 12,000 gallon capactty end up 36" mnhole (Ref t4 and diS)



Tank Cover

llon-Trafftc Areas: 2’ of earth or 1’ of earth vtth a 4" thtck reinforced

slab (Ref t2 and #3)

Traffic Areas: 3’ of earth or 18" of earth vlth etther a 6" thtck

reinforced slab or 8" asphaltic concrete (Ref t2 aM t3)

Hold down slabs shall extend 1’ from the tank outltne (Ref #2 end #3)

Tank Clearances

D|stance from tank to property 11ne or butldtng all must be greater than

1’ (Ref #2, #3, and #15)

Mtntmum dtstance from tank to proper line for Class I srage ts 3’

(Ref )

Hlntmum distance between alacent underground tank shells ts 3’ (Ref #5)

Xtntmum dlstance betvmen adjacent butldtng or property 1|he and

underground tank (except pumping fact]tries) ts

Ntntme dtstance from regularity traveled roads or klgiws o an

underground tank |s 25’ (Ref tS)



Htntmom dtstance from electrical pomer tranmtsston and distribution

11nes to an underground tank ts 50’ (Ref

Itntau dtstance from atn ratlroad tracks carrytng through trafftc to an

underground tank ts 100’ (Ref FS)

Tank Ptpln9 and Connections

All ptpJng shall enter tank on the top (Ref #3)

All ptptng other than stratght ftll and soundtng 11nes shall have double

swtng Jotnts, N$I 11sted flextble hose or shall be arranged to pemit

movement of tanks (Ref #3 and #4)

All pipe connections to steel tanks shall be made wtth Dielectric Unions

(Ref #4)

Sulerge fill pipe to wtthin 6" of tank bottom (Ref #5)

Ftll ptpes shall have a tight metal cover (Ref #3)

Ftll ptpes shall have a removable stratner (Ref f4)

Tanks for Class ! 11qutds over 1,0OOglllloltr.spectW Mle11 be equipped

wttha ttght f111 devtce for connecting the ftll hose to the tank (Ref #2)



The soundtng 11ne shall have a vapor ttght cap (Re# #2 and t4)

Provtde a sounding line with stilling ell to within 3" of the tank

botto (Re# #5)

Pump suction lines shall extend to wtthtn 6" of the tank bottom (Re# t4)

0tl supply piping shall pttch toward the tank vithout traps (Re# #3)

Vent ptptng shall connect at high end of tank (Re# #4)

For circulating systems suctton ptptng shall be at the lower end of the

tank (Re# #5)

For non-rectrculattng systems suctton ptplng shall be at the high end of

the tank (Re# #5)

Vent piping shall dratn towards the tank (Re# #3)

Outer ends of the vent ptptng shall temtnate in a weatherproof fitting

(Re# #3)

Vent ptpes shall be sized per table 2-1 of NFPA 31 (Re#

Vent ptpe slope shall not be less than 2" tn 10’ (Re# #5)



Tank Installation

Ielded steel tanks shall confom to UL 58 (Ref

FRP tanks shall be UL listed and co,play vrlth 14tl Spec Nil-T-S2777 (Ref

Steel tanks shall be coated by (a) epoxy coal tar. Steel Tank Institute

STI-P3 system; (b) coal tar prtmer and enamel tn accordance vtth NAYFAC

TS-15057; (c) factory applled FliP coattng (Ref

Provide a 12"x12"xl/4" striker plate below the fill and soundtng line

(aluminum laminated for fiberglass tanks and steel plates for steel

tanks) Ref #4)

Tanks shall slope to one end at a 1 in 60 slope (Ref #5)

Tanks shall be a minim, 5.000 gallon capactty for auto ft111ng sations

(Ref

Cathodic protection shall be provtded for steel tanks in accordance with

D4-4.6 Section 3 (Ref #5)

Tanks shall be surrounded with a minimum of 6" tnert aaterial (Ref f2)


