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I INTRODUCTION 

Harding Lawson Associates (HLA) was contracted by the U.S. Navy 

to perfonn a two-phase project for the Identification (Phase I) and 

Evaluation (Phase II) of U.S. Navy underground storage tanks at the 

Naval Air Station (NAS) Memphis, Millington, Tennessee. This project 

developed as a result of the recent enactment of the U.S. 

Environmental Protection Agency (EPA) Regulations 40 CFR 280 (see 

Appendix A) which sets forth the specific requirements for notifi­

cation and interim prohibition of underground storage tanks. The 

regulations apply to those facilities which contain 11 any substance 

defined in Section 101 (14) of the Comprehensive Environ~ental 

Response, Compensation, and Liability Act (CERCLA) of 1980, excluding 

hazardous wastes regulated under the Resource Conservation and 

Recovery Act (RCRA), 11 or which contain any petroleum derivative 

product. The State of Tennessee Department of Health and Environment 

(TDHE) will be developing a program for regulation of underground 

storage tanks, but in the interim is following the regulations and 

guidance provided in 40 CFR 280 and the November, 1984, amendments to 

the Resource Conservation and Recovery Act, Subtitle I, Sections 9001 

through 9010. The EPA regulations required that all underground 

storage tanks be identified and registered by May 8, 1986 (see 

Description of Phase I Activities, A., below). This report contains 
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the results of the Phase II efforts to evaluate the NAS Memphis under­

ground storage tanks (See Description of Phase II Activities, B., 

below). 

A. Phase I Activities 

The objective of the Phase I investigation was to locate existing 

underground storage tanks, including regulated and non-regulated 

tanks, and to provide an inventory detailing the approximate age, 

total capacity, materials of construction and uti 1 i zation of each 

tank. This was accomplished through a site inspection at NAS Memphis 

between March 31, and April 4, 1986. 

The tasks performed in the Phase I site investigation included 

interviewing personnel, reviewing plans, contract documents, and NAS 

Memphis facilities• specifications, and field inspections. 

A total of ninety-one (91) underground storage tanks were located 

during Phase I. These included both tanks which required TDHE 

registration and those exempt from TDHE registration. There were a 

total of eighty-one (81) tanks which were registered with TDHE during 

Phase I of this study. Sixty-four (64) were in operation and 

seventeen (17) were not in operation. Underground storage tanks 

located at NAS Memphis contain the following hydrocarbon products: 
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1 Subsurface Investigations 

- Install Ground-Water Monitoring Wells 
- Sample and Analyze Soil for Electrical Conductivity 

and/or Contamination 

1 Tank/Pipe Upgrading 

- Test 
- Retrofit with Interior Lining and/or 

Continuous Leak Detection 
- Replace 

1 Inventory Control Guidelines 
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II LEAK DETECTION/PREVENTION AND REMEDIAL TECHNOLOGY 

The following section of this report presents various options, 

materials and procedures for tank integrity testing, tank replacement, 

interior and exterior protection, 1 eak detection apparatus, inventory 

control and maintenance procedures, and ground-water monitoring 

systems. The technology discussed herein meets or exceeds current 

industry, and API/NFPA standards, and should be in accordance with the 

forthcoming EPA/TDHE underground storage tank regulations. 

A. Tank Integrity Testing 

Testing equipment and services are available for verifying the 

integrity of existing underground storage tanks and piping. The 

current technology for testing is based on quantitatively measuring 

leakage over an established time period. Tank testing used in con­

junction with monitor wells and delineation drilling will help to 

define the magnitude and duration of any leakage. 

The current industry standard for detection of 1 eakage is 0. 05 

gallon per hour regardless of tank capacity. The following companies 

offer in-tank testing equipment and services which meet the prescribed 

standards of NFPA and API, and are widely used in the oi 1 industry. 
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Testing, with results accurately determined within the prescribed 

detection limit, may be performed on tanks with capacities of 20,000 

gallons or less. Tanks which have capacities greater than 20,000 

gallons may also be tested, but the degree of accuracy diminishes with 

increasing volume. 

Company 

Hunter Environmental 
Services, Inc. 
115 Dewalt Ave. N.W., 
Suite 400 
Canton, Ohio 44702 
(800) 523-4370 

Heath Consultants, Inc. 
100 Tosca Drive 
P. 0. Box CS-200 
Stoughton, MA 02072 
( 617) 344-1400 

Equipment 

Leak-Lokator 
LD-2000 

Petro Tite 

Operating Description 

Sensor probe is suspended in 
tank fluid. Measures changes 
in bouyancy (weight), compensates 
for temperature variation; tank­
end deflection; evaporation. 
Also, tests piping. Meets NFPA 
329 standards. Accurate to 
0.05 gal /hr. 

Device operates on hydrostatic 
pressure test; sensitive to 
variances in temperature, tank­
end deflection, type of liquid, 
and water table. Also, tests 
piping. Meets NFPA 329 
Standards. Accurate to 0.05 
gal /hr. 

Sec ti on IV. B. and Appendices E-I of this report indicate which 

tanks should be integrity-tested. 

B. Tank Replacement 

Underground storage tanks which are over 20 years old have a high 

risk of leakage due to corrosion. HLA believes these tanks should be 

programmed for replacement. Recommendations for replacement are based 
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on site-specific conditions and good engineering practice. Appendices 

E through K indicate which of the existing tanks should be replaced. 

Accardi ng to current EPA regul ati ans underground storage tanks 

installed after May 7, 1985, must be constructed of materials which 

will prevent releases of stored, regulated substances due to corrosion 

or structural failure (Refer to Appendix A). Table 1 gives a generic 

description of underground storage tank materials, advantages and dis­

advantages of each, and relative costs of various tank types. For 

fuel storage purposes, stainless steel, fiberglass reinforced plastic, 

fiberglass clad steel, coated double wall steel, and double wall 

fiberglass tanks are of primary interest. 

Stainless steel tanks are compatible with petroleum products and 

possess relatively high structural strengths, depending upon which of 

the more than eighty (80) standard types of stainless steel is 

selected. However, stainless steel is subject to attack by corrosive 

chemicals and/or corrosive soils. According to EPA regulations, 

Appendix A, all stainless steel tanks must be installed with a 

cathodic protection system. Relative costs for stainless steel tanks 

range from medium to high depending on the grade of steel. 
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Table l 

GENERAL PROPERTIES OF MATERIALS USED FOR STORAuE TANKS AND PIPINu 

Structural 
Materials 

Carbon 
Steel 

Stainless 
Steel 

Fiberglass 

Polyvinyl 
Chloride 

Concrete 

Aluminum 

Steel Clad 
Fiberglass 

Lininos and 
Coatings 

Alkyds 

Epoxies 

Phenolic 

\.'rappi ngs 

Vinyl 

Advantages 

compatible with petroleum products but 
incompatible with corrosive chemicals 

has better corrosion resistance than 
carbon steel and higher structural 
strength (There are more than 80 stan­
dard types of stainless steel and many 
special alloys). 

compatible with a wide range of petroleum 
and chemical products 

excellent chemical resistance to acids, 
alkalis and gasoline 

generally good resistance to chemical 
attack; epoxy coatings often applied 
to concrete to increase chemical 
resistance 

excellent resistance to atmospheric con­
ditions and compatible with mineral and 
organic acids 

has chemical resistance of fiberglass 
and structural strength of steel 

alkyd-phenolic and aklyd-silicones have 
good weather resistance and good to 
excellent resistance to gasoline, non­
halogenated organic solvents and 
alcohols; may be applied to both the 
interior of tanks and pipes 

(include epoxyamine, epoxy-ester and 
epoxyphenolic). Excellent weather­
resistance and excellent chemical 
resistance to gasoline, non-halogenated 
organic solvents, alkalis and mineral 
acids; may be applied to both interior 
and exterior of tanks and pipes 

excellent durability and excellent 
resistance to gasoline, non-halogenated 
organic solvents, and alcohols; 
may be applied to both interior and 
exterior of tanks and pipes 

good resistance to gasoline, non­
halogenated solvents, alkalis and 
~ineral acids; usually applied 
as loose wrappings around tanks 
and ~ipes 

Polyethylene very good resistance to oxidizing acids 
and some organic acids and alkalis; 
usually applied as a loose wrapping around 
tanks and pipe 

Source: Chemical ~ngineers Handbood, Fifth Ed., 1973 

Disadvantages 

subject to attack by corrosive chemicals 
and corrosive soils 

lower grade steels (martensitic steels) 
are not suitable for reducing acid such as 
HCl. 

lacks the structural strength and impact 
resistance of steel tanks 

plastics have low structural strength and are 
less resistant to mechanical abuse than steels; 
generally not suited for the storage or handling 
of organic solvents such as benzene, carbon 
benzene, carbon tetrachloride and acetone 

subject to cracking and spalling with changes 
in temperature such as during freeze/thaw 
cycles 

in pure state, has relatively low structural 
strength and generally not used in fabrication 
of tanks and pipes; alloys are available but 
costly 

relatively high cost 

incompatible with mineral acids, alkalis, 
chlorinated solvents, and organic acids 

good to poor resistance to organic acids 
depending on the acid 

generally exhibits poor resistance to 
alkalis, mineral acids, chlorinated 
solvents, and organic acids 

incompatible with chlorinatea solvents, 
excellent to poor resistance to organic 
acids depending on the acid; wrappings 
usually not as effective as coatings 
because water often penetrates space 
between wrapping material and tank 

incompatible with gasoline and organic 
solvents, wrappings usually not as effective 
as coatings because water often penetrates 
space between wrapping material and tank 

-7a-

Relative Cost 

low 

Medium to high 
depending on 
grade of steel 

comparable to 
coatea steel 

low 

high 

high 

high 

low 

low 

low 

low 
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Fiberglass reinforced plastic tanks offer compatibility with a 

wide range of petroleum and chemical products, and are resistant to 

electromagnetic changes. Therefore, fiberglass tanks eliminate exter­

nal corrosion without the installation of specialized external equip­

ment, i.e cathodic protection devices. However, fiberglass lacks the 

structural strength and impact resistance of stainless steel, and must 

be carefully designed and installed to prevent damage. Fiberglass 

tanks are comparable in cost to stainless steel tanks without cathodic 

protection. 

Steel clad fiberglass tanks offer the advantages of the chemical 

resistance of fiberglass and the strength of steel. Tanks of this 

design and construction are relatively high in cost. 

C. Interior Linings/Exterior Coatings 

Alkyds, epoxies, and phenolics may be used to line the interiors 

and coat the exteriors of underground storage tanks and consequently 

increase the strength, durability and corrosion resistance of the 

tank. Each of these materials offers excellent resistance to gaso­

line, non-halogenated organic solvents and alcohol. Epoxies are also 

resistant to alkalis and mineral acids. These materials are compa­

tible with fuels, low in relative cost and provide an additional level 

of confidence in tank integrity. 
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D. External Wrappings 

Vinyl wrappings afford good resistance to gasoline 

non-halogenated solvents, alkalis, and mineral acids. Polyethylene 

wrappings offer very good resistance to oxidizing acids and some 

organic acids and alkalis. Vinyl and polyethylene materials are 

usually applied as loose wrappings around tanks and pipes. Both are 

susceptible to degradation by a variety of chemicals, organic 

solvents, and acids. Therefore, they are usually not as effective as 

external coatings. 

E. Line Leak Detectors 

Line leak detectors are easily installed on submerged turbine 

pumps and can detect piping leaks of 3 gallons per hour. If a leak of 

this magnitude should ocurr, the pumps automatically shutdown. 

Installation costs are minimal, if retrofit to an existing submerged 

turbine pump. Line leak detectors are available for purchase from the 

leading pump suppliers including Red Jacket Pumps and Gilbarco. 

F. Cathodic Protection 

External corrosion of underground storage tanks and piping can be 

caused by galvanic action which occurs when an electric current flows 

from the surface of the tank/piping into the surrounding soil. 
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Cathodic protection systems with sacrificial anodes operate on 

the principle of galvanic corrosion, which is the flow of current from 

a more electrically active metal to a less active metal. This causes 

the more active metal to corrode. Sacrificial anode systems installed 

to protect steel tanks usually consist of a magnesium or zinc rod 

(sacrificial anode) attached to the tank/piping. Because magnesium 

and zinc are more electrically active than steel, they will corrode 

more rapidly than the tank/piping. Impressed current cathodic protec­

tion systems operate by inducing an electrical current from an on-site 

power supply to fl ow to the tanks, and from the tank to the soi 1. 

Si nee the current flowing to the tank is greater than the current 

flowing to the soil, corrosion is prevented. 

Routine performance monitoring and maintenance is required for 

both types of systems to adjust for varying conditions such as soil 

resistivity changes, tank system expansion, and lining or coating 

deterioration. It is also necessary to assure that the system is 

functioning properly. 

The apparatus, installation, and maintenance of cathodic protec­

tion systems can be expensive, especially when compared to the quality 

of protection. For this reason, HLA does not recommended the use of 

cathodic protection systems. 
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G. Inventory Control 

Special care must be exercised to hold product 1 osses resulting 

from leaking underground storage tanks to a minimum so as to provide a 

safe environment for employees, customers and neighbors and to mini­

mi ze environmental pollution. Inventory control is the optimal leak 

detection and prevention procedure. It provides an early warning 

signal of a tank or piping leak. Losses or gains from each day's 

inventory period must be averaged for each five consecutive readings 

or once a week. When any average record indicates a loss or gain 

which exceeds one percent of the tank capacity, or 50 ga 11 ans, 

whichever is greater, and the loss or gain is not explainable by 

spillage, temperature variations or other known causes, the owner 

should begin an investigation to identify the reason for the 

discrepancy. 

Provided in Appendix B is API Publication No. 1621, Third 

Edition, recommended practice for bulk liquid stock control at retail 

outlets. The procedures contained in this report are applicable to 

the operations at Naval activities. 

As a minimum, the inventory control system should provide the 

following information for each product type: 

l. A record of each products receipts from delivery invoices. 

- 11 -



Harding Lawson Associates 

2. A record of each products sales from fuel dispenser meter 
readings. 

3. A record of each products use other than that sold, such as 
meter calibrations. 

4. A physical inventory of the product in each tank. 

5. A daily reconciliation between sales, use, receipt, and 
inventory on hand. 

Appendix l of the API publication shows a sample daily gasoline 

inventory record indicating the methodology used to calculate 

inventory gains or losses. Accounting forms similar to the U.S. Navy 

Exchange Form SS/163 shown in Appendix B can al so be used to perform 

the calculations for tanks with metered dispensing pumps. 

Tanks With Unmetered Dispensing Pumps 

For those tanks with unmetered dispensing pumps such as the mis­

cellaneous tanks shown in the activity appendices, inventory verifi­

cation must be accomplished by taking dipstick readings before and 

after each withdrawal of fuel to quantify product used. The amount of 

product used is determined by converting the before and after measure­

ments to ga 11 ons and taking the difference between the before and 

after measurements. The value is recorded on an appropriate 

accounting form as previously mentioned, and the inventory recon-

ciliation can be completed using the procedures discussed in API 

Publication No. 1621. 
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Automatic Inventory Systems 

In addition to the manual procedures for inventory verification 

described above, electronic recording devices are available for 

in-tank monitoring of fuel levels. The systems are principally 

composed of a main console and a number of auxillary probes. The 

probes are installed in the tanks and electrically connected to the 

main console. The system is capable of recording fuel volume changes 

of less than 0.1 percent, as well as correcting automatically for 

temperature variations, tank disturbances, and condensation volume. 

All data may be recorded on continuous chart paper for permanent 

recordkeeping. Appendix C provides additional data and information on 

these systems. 

H. Ground-Water Monitoring 

Phase II field assessments indicate that ground-water monitoring 

wells should be installed at those USN tank locations so designated in 

Appendices E through I. Criteria for recommending ground-water 

monitoring include leak/spill history, tank age, tank use, and sound 

engineering judgement. 

In the event a leak should occur, ground-water monitoring will 

permit detection, thereby conserving fuel and reducing costs for 

product replacement and soi 1 /aquifer restoration. Weekly sampling of 

the monitor wells for the presence of regulated substances is 

recommended. 
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HLA recommends that casing be no less than two (2) inches in 

diameter with screened or slotted completion. The depth of the well 

must extend below the base of the tank{s). A minimum of two (2) wells 

is required with location to be within 30 feet of the tank ( s). Bulk 

storage/tank farm facilities may be permitted to locate monitor wells 

in upgradient/downgradient locations. 

HLA also recommends that monitor wells should be constructed with 

four (4) inch Schedule 40 PVC pipe, screened or slotted completion, 

and capped with a bull plug or similar sealing device. Each well 

should be completed in the saturated zone. This construction will 

allow easy sampling and analysis, and ~ccomodate most state of the art 

ground-water monitoring equipment. 
I' • 
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III FIELD INVESTIGATIONS 

The Phase II field investigation at NAS Memphis was conducted 

during the week of March 31, 1986. 

Tasks performed at the site included personnel interviews, file 

reviews, field inspections and field tests on some cathodic protection 

systems. In addition, current inventory practices were reviewed and 

leak and spill histories, if any, for each of the tanks were noted. 

Leak and spi 11 data were collected to identify those locations 

that may require subsurface investigations for possible ground water C..,­
and/or soil contamination; and to determine appropriate tank/piping 

leak mitigation recommendations. Inventory recordkeeping practices 

were noted to assess their compatibility with current industry 

standards. 

Summary tables of the data collected during Phase I and Phase II 

field efforts are shown in Appendices E through L and are discussed in 

the following sections. Each of the appendices represents the type of 

stored fuel or tank function. HLA identified seven (7) major 

categories of fuel types/functions: aviation fuel (AVGAS) diesel 

fuel, fuel oil, jet propulsion fuel (JP-4, JP-5), motor fuel (MOGAS), 

waste oil, abandoned tanks and oil/water separators, which contain a 

variety of hydrocarbons. 
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A. AVIATION FUEL (AVGAS) TANKS 

Twelve (12) aviation fuel (AVGAS) tanks were identified at NAS 

Memphis. Ten (10) of the tanks were part of an experimental hydro­

pressuri zation loading and were subsequently used to store hazardous 

waste. They are now permanently abandoned in-place. These tanks, 

which did not require TDHE registration, will be discussed in a later 

section. The two (2) remaining AVGAS tanks (Numbers 303 and 1241) 

which are located at the Fuel Farm, Building N94, are temporarily out 

of service. These tanks were registered with TDHE as a part of the 

Phase I Study. The tanks are constructed of reinforced concrete and 

have steel piping systems. Each has a capacity of 25,000 gallons. 

According to Fuel Farm personnel the tanks are equipped with interior 

epoxy coatings. There is no external coating/lining or cathodic 

protection system. Refer to Appendix E and Plate l for additional 

data and locations. 

Leak/Spill History 

Fuel Farm personnel reported that there has been no hi story of 

leakage and/or spillage associated with these tanks. 

Inventory Practices 

No routine inventory is performed on tank Numbers 303 or 1241. 
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of the vehicle fueling facility. The diesel fuel is used to operate 

Navy vehicles only. The tank is gauged daily using the wetted tape 

method. Inventory reconciliation is also completed daily. 

Recommendations 

HLA recommends that NAS Memphis personnel gauge the el even ( 11) 

operational tanks for product and water every fifteen (15) days at a 

minimum. In addition, records of product receipts should be 

maintained. Tank and piping replacement is also recommended for the 

tanks. 

Estimated capital costs for tank and piping replacement for the 

eleven (11) tanks is $125,400. 
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C. FUEL OIL TANKS 

Twenty (20} fuel oil tanks were located during the HLA field 

investigation. Sixteen (16) of the tanks are currently in operation, 

and four ( 4) are abandoned (Refer to Appendix G and Pl ate l ) . The 

tanks supply fue 1 oi 1 to power emergency generators, and powerhouse 

boilers. All of the fuel oil tanks were registered with the TDHE as a 

part of the Phase I study. 

Leak/Spill History 

According to NAS Memphis personnel, there have been no leaks or 

spills associated with these tanks. However, during the field 

investigation, evidence of minor spillage was observed at the No. 6 

fuel oil tanks 1240, 1556, and 1557. It is probable that the surface 

accumulation of the No. 6 fuel oi 1 (high viscosity) has occurred over 

a long period of time and is the result of the inventory process. 

Inventory Practices 

Eleven (11) of the sixteen (16} operational fuel oil tanks are 

inventoried on a bi-monthly basis. Tank volumes are measured using 

the gauge stick (wetted type) method and are checked for both product 

and water. The data are recorded on an inventory form, and the appro­

priate conversion factor for the tank size is used to convert to 

gallons of product on-hand. These volumes are compared with delivery 

receipts to determine monthly usage. The remaining five (!>) 

operational tanks are not inventoried. 
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Recommendations 

HLA recommends that NAS Memphis personnel guage each of the 

sixteen (16) operational tanks for product and water every fifteen 

(15) days at a minimum. Records of product receipts should be 

maintained for each tank. Tank and piping integrity testing is 

recommended for two (2) tanks. Pending results of the integrity 

tests, ground-water monitoring, tank and piping replacement may be 

advised. In addition, tank and piping replacement is recommended for 

eight (8) tanks. Tank and piping integrity testing costs are 

estimated to be $3,000.00 for the two (2) tanks. If ground-water 

monitoring is advised, monitor well installation costs will be 

approximately $3,000.00. Tank and piping replacement for these tanks 

would be $245,000.00. 

Miscellaneous Recommendations 

Evidence of minor spillage was observed at the No. 6 fuel oil 

tanks 1240, 1556 and 1557. HLA recommends that the associated 

contaminated soil be excavated and properly disposed of. Minor 

spillage during inventory processes should be prevented. 
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D. JET PROPULSION FUEL (JP-4, JP-5) TANKS 

Six (6) underground storage tanks containing jet propulsion fuel 

(JP-4, JP-5) were identified and evaluated during the Phase II field 

investigation. The tanks were registered with the TDHE as a part of 

the Phase I study. 

Four (4) tanks containing JP-4 are located at the fire fighting 

training school (AFFR). JP-4 is used to initiate fires at the 

training pads for the following reasons: low flash-point, burns less 

hot, and creates less air pollution than JP-5. JP-4 was the original 

mixture for fueling jet planes. It has been universally replaced by 

JP-5 which has a higher octane rating and viscosity. 

The JP-4 tanks are constructed of steel and have iron piping. 

Tank numbers 1489, 1490, and 1491 have 1800 gallon capacities. Tank 

Number 1508 has a 5,000 gallon capacity (Refer to Appendix H and Plate 

1 ) • 

The two (2) remaining jet fuel storage tanks numbers 336 and 337, 

contain JP-5 in a bulk storage system. 

capacity of 420,000 gallons and is 

Each of the tanks has a 

constructed of steel with 

associated steel piping. The tank lines enter a main manifold system 
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which transfers the JP-5 to a fuel loading station. Tank trucks 

routinely 11 pick-up 11 1 oads and transport the JP-5 to the aircraft 

service area, where the planes are refueled (Refer to Appendix H and 

Pl ate 1). 

Leak/Spill History 

There have been no reported leaks or spills associated with 

either the JP-4 or JP-5 tanks. According to AFFR personnel, the JP-4 

tanks and lines are routinely monitored by the EPA. EPA personnel 

inspect the tank/piping system for signs of leakage and spillage, and 

collect water and soil samples for verification analysis. The JP-5 

tanks/piping are checked daily via visual inspection for any obvious 

signs of leakage or spillage. 

Inventory Practices 

Accardi ng to AFFR personnel, the JP-4 tanks are inventoried and 

reconciled on a weekly basis. The tanks are gauged by the wetted tape 

method using both fuel- and water-finding paste. On-hand volumes in 

gallons are determined by converting inches of fuel with the appro­

priate conversion factor. Each student has a weekly fuel expenditure 

sheet upon which he enters the volume used. These figures are summed 

and compared with on-hand volumes to determine any variance. 
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The JP-5 bulk storage tank system is equipped with in-line flow 

totalizers and fuel meters on the dispensing pumps. The volume of 

fuel dispensed is accurately recorded and compared to the deli very 

receipts and sales receipts to determine any gain or loss. 

Recommendations 

HLA recommends that NAS Memphis personnel gauge each tank for 

product and water every fifteen (15) days at an minimum. Records of 

product receipts should be maintained for each tank. Tank and piping 

integrity testing is recommended for the two (2) JP-5 fuel tanks. 

Pending results of the integrity tests, ground-water monitoring and/or 

tank and piping replacement may be advised. In addition, tank and 

piping replacement is recommended for the four (4) JP-4 fuel tanks. 

Tank and piping integrity testing costs are estimated to be 

$3,000.00 for the two (2) JP-5 fuel tanks. If ground-water monitoring 

is advised, monitor well installation costs will be approximately 

$3,000.00. Estimated capital costs for tank and piping replacement 

for the four (4) JP-4 tanks is $62,000.00. 
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E. MOTOR FUEL (MOGAS) TANKS 

Nineteen (19) motor fuel (MOGAS) storage tanks were located 

during the NAS Memphis field investigation. The tanks were registered 

with TDHE as a part of the Phase I Study. Eight (8) of the tanks are 

abandoned and will be discussed in Section L of this report. 

Eight (8) of the eleven (11) operational tanks containing motor 

fuel are located at three separate vehicle fueling facilities. The 

Fuel Farm operates two facilities which provide fuel for Navy vehicles 

only. Tank Numbers 1242 and 1243 are 1,500 gallon tanks located at 

Building 94 (Fuel Farm office) and contain regular leaded and unleaded 

fuel. The fuel is dispensed through a loading isl and. Tanks Numbers 

1249 and 1483 are located at a vehicle fueling island directly behind 

Building 375. The tanks have capacities of 4,250 and 8,000 gallons, 

respectively. The Naval Exchange operates a service station which 

supplies fuel to both private and Navy vehicles. Tank Numbers 1546, 

1547, and 1617, which have capacities of 20,000, 20,000, and 10,000 

gallons, respectively, are located at the exchange service station. 

The three (3) remaining tanks are located at Buildings N-12 and S-75. 

The N-11 and N-12 tanks are 55 gallon drums which supply fuel to 

gasoline sprinkler systems. The tanks at Building S-75 provide fuel 

for small engine operation at the Power Station (Refer to Appendix I 

and Plate l for additional data). 
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Leak/Spill History 

A 1 i ne-1 eak occurred at the Nava 1 Exchange Service Sta ti on in 

late 1985. An estimated 5,000 gallons of fuel were lost to the 

ground. Tanks 1546, 1547, and 1617 and associated lines were inte­

grity tested in March, 1986, to determine the source of the leak. The 

tanks passed the integrity testing. The piping was determined to be 

the source. The piping was repaired to correct the 1 eak. No other 

leakage or spillage has been reported at or near the operational tanks. 

Inventory Practices 

Routine inventory using the wetted tape method is performed daily 

on each of the seven (7) vehicle fueling facility tanks. The conver­

sion calculations and inventory reconciliation are also completed on a 

daily basis. NFPA standards are followed pursuant to allowable 

variances. 

The MOGAS tanks located at Buildings N-12 and S-75 are not 

inventoried. They are refueled by Fuel Farm personnel on an 

11 as-needed 11 basis. 

Recommendations 

HLA recommends that NAS Memphis personnel gauge each of the 

eleven (11) operational tanks for product and water every fifteen (15) 

days at a minimum. In addition, records of product receipts should be 
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maintained. Tank and piping replacement is recommended for the eight 

(8), vehicle fueling facility tanks. Tank and piping integrity 

testing is recommended for the other three (3) tanks. 

Tank and piping integrity testing costs are estimated to be 

$4,500.00 for the three (3) tanks. Estimated capital costs for tank 

and piping replacement of the eight (8) vehicle fueling facility tanks 

is $170,000.00. 

Miscellaneous Recommendations 

As discussed above, a pipeline leak occurred at the Naval 

Exchange Service Station in late 1985 and was subsequently repaired. 

A comprehensive investigation to ascertain the appropriate remedial 

action is now underway. This investigation will include determination 

of the extent of ground-water/soil contamination, and recommended 

remedial actions. 
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F. OIL/WATER SEPARATORS 

Fifteen ( 15) oi 1 /water separators are currently in opera ti on at 

NAS Memphis. These systems were registered with the TDHE during the 

Phase I part of this study. The separators, which are 1 ocated at 

various locals on the station, range in capacity from 500 gallons to 

20,000 gallons, are constructed of fiberglass, steel, and concrete, 

and range in age from four (4) to nine (9) years (Refer to Appendix J 

and Pl ate 1). The separators handle all types of fuels and waste 

oils, and primarily function to collect spillage and waste oil, and 

return the product for reuse or proper disposal. 

Leak/Spill History 

No Leakage or spillage has been reported. 

Inventory Practices 

Inventory of the fuels processed through oil/water separators is 

not maintained. Volumes, types, and disposition of the processed 

fuels varies. Fuels and/or waste oils are not stored in the oil/water 

separators. 

Recommendations 

Inventory of the fuels processed through oil/water separators is 

not feasible. Therefore, no action is required. 

- 28 -



Harding Lawson Associates 

G. WASTE OIL TANKS 

There are two (2) 550 gallon waste oil storage tanks located at 

Building S-9 and N-112, and one ( l) 280 ga 11 on waste oil storage tank 

located at Building S-341. These tanks were registered with TDHE as 

part of the Phase I Study. The 550 gall on tanks are constructed of 

fiberglass with galvanized steel piping. The 280 gallon tank is 

constructed of steel and has galvanized steel piping. Each of the 

tanks is enclosed in a concrete containment structure and is tied-down 

with wire rope. The tanks at Buildings S-9 and N-112, which are seven 

(7) years old, are used to collect Navy motor vehicle oils. The tank 

at S-341 (Exchange Automotive Repair Shop), which is six (6) years 

old, is used to temporarily store waste oil and lube grease collected 

from routine auto maintenance (refer to Appendix Kand Plate 1). 

Leak/Spill History 

There has been no report of leaks or spills from these tanks. 

Inventory Practices 

Inventory is not performed on the waste oil tanks. The waste oil 

is collected in the tanks until the levels reach near-capacity. A 

private hauling contractor then pumps-out the used oil and removes it 

from the site. 
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\ 

HLA recommends that NAS Memphis personnel gauge each t the three 

( 3) waste oil tanks for oil and water every fifteen ( 15) days at a 

minimum. 

( 
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H. ABANDONED TANKS 

Twenty-seven (27) abandoned underground storage tanks were 

identified for registration during the field investigation. These 

tanks will be discussed by the type of fuel which they originally 

contained. Seventeen (17) tanks were registered with TDHE as part of 

the Phase I Study. The remaining ten (10) tanks, which originally 

contained AVGAS, did not require TDHE registration. Refer to Appendix 

L for detailed data on specific tanks and to Plate 1 for locations. 

There are ten (10) 25,000 gallon abandoned AVGAS tanks located at 

Building 94, the Fuel Farm office, which were installed approximately ( 

40 years ago. According to Fuel Farm personnel, these tanks were 

installed as a part of the Aqua System Tank Farm, which operated by 

pressurizing the tanks and floating the fuels out of storage on the 

water surface to the piping. The water was removed by Aquatrap pits 

located near each set of fuel storage tanks. The fuel was then 

carried by pipeline to a truck fill stand. 

The abandoned tanks have contained or still contain a variety of 

wastes, fuels and sludges. All of the stored wastes are RCRA 

regulated substances. According to NAS Memphis personnel, some of the 

materials presently stored in the tanks are classified as hazardous 

wastes by the EPA, and as such should be handled by the Hazardous 

Waste Coordinator. No formal abandonment procedures have been 

implemented. 
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Two (2) abandoned diesel fuel tanks are located at Buildings 5-8 

and S-75. The tanks have capacities of 500 and 280 gallons, 

respectively, and are constructed of steel. Contents of the tanks are 

unknown, as are the dates of abandonment. No formal abandonment 

procedures have been implemented. 

Four (4) abandoned fuel oil tanks were identified during the 

field study. The l,500 gallon tank located at Building N91 has 

subsequently been removed and properly disposed of. Tank Numbers 

1244, 1245, and 1246 located at Building S-75 have capacities of 

50,000, 25,000, and 25,000 gallons, respectively. According to avail­

able data in the Public Works Building, the tanks \~ere abandoned in 

1962 due to leakage. It is not known whether any fluids remain in the 

tanks or which abandonment techniques, if any, were employed. 

Eight (8) abandoned motor fuel tanks were located at NAS 

Memphis. Three (3) tanks located at Building S-341, the original Navy 

Exchange Service Sta ti on, were abandoned by removing a 11 fluids and 

filling with sand. The age and capacity of these tanks is unknown. 

The three (3) 10,000 gallon MOGAS tanks (Numbers 1565, 1566, and 

1618), at Building 1564 the Exchange Annex, were abandoned in-place. 

According to Exchange personnel, the remaining fuels were removed. 

The tank located at Building N-6, which likely supplied fuel to a 

small engine or sprinkler system, was in-place and registered at the 

conclusion of Phase I. The tank has subsequently been removed and 
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disposed. A 500 gallon, steel MOGAS tank located at Building N-78 was 

abandoned due to suspected leakage. Method of tank abandonment and 

disposition of any remaining fuel is unknown. 

Three {3) miscellaneous abandoned tanks were i denti fi ed. A 500 

gallon, steel tank located at Building 299 was abandoned by removing 

the remaining fluids and perforating the tank. A 5,000 gallon steel 

tank located at Building N-10 is abandoned in-place and still contains 

fluids of various types. Lastly, a steel tank of unknown capacity 

located near Building 1594 is abandoned in-place. The tank may 

contain waste oil. Method of abandonment for the tanks at N-10 and 

1594 is unknown. 

Miscellaneous Recommendations 

Tanks 1244, 1245 and 1246 were reportedly abandoned in 1962 due 

to leakage. Three (3) or four (4) soil borings should be drilled and 

semi-continuously sampled around each tank. Each sample should be 

scanned with on HNU meter to determine the presence of hydrocarbon 

vapors. If significant hydrocarbon vapors are detected, it is 

recommended that the samples be analyzed for Benzene, Toluene and 

Xylene concentration and monitoring wells be installed. In addition, 

the extent of ground-water/soil contamination should be determined and 

an appropriate remedial action developed. 
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A MOGAS tank near Building N-78 \'las abandoned due to suspected 

leakage. Three ( 3) or four ( 4) soil borings should be dri 11 ed and 

semi-continuously sampled around and in the excavated tank area. The 

samples should be scanned for hydrocarbon vapors. Investigative and 

corrective steps should be followed as recommended above for tanks 

1244, 1245 and 1246. 

Recommendations 

Tank removal is recommended for the twenty-seven ( 27) abandoned 

tanks. 
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IV CONCLUSIONS AND RECOMMENDATIONS 

During HLA 1 s Phase I and I I i nvesti gati on, NAS Memphis under­

ground storage tanks were identified and evaluated. Storage tanks 

were divided into eight fuel/tank categories as follows: 

• Aviation Fuel (AVGAS) Tanks 
• Diesel Fuel Tanks 
• Fuel Oil Tanks 
• Jet Propulsion Fuel (JP-4, JP-5) Tanks 
• Motor Fuel (MOGAS) Tanks 
• Oil/Water Separators 
• Waste Oil Tanks 
• Abandoned Tanks 

All recommendations are listed by activity and by building/ 

structure number in Appendices E through K. These recommendations 

include installation of ground-water monitoring wells, tank/piping 

integrity testing/replacement, and inventory control. Recommendations 

were based on current operating procedures, l eak/spi 11 hi story, tank 

age, construction specifications, and tank farm size in accordance 

with criteria outlined in Section II of this report. 

A. Soil Analysis 

Underground storage tank corrosive failures increase with tank 

age and soil electrical conductivity. Soil analysis could provide 

information to further determine the condition of underground storage 
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tanks. Soil corrosivity data was not available for this 

i nvesti gati on, it is recommended that soi 1 samp 1 es be obtained and 

analyzed for electrical resistivity. Two (2) sampling points should 

be selected at each tank site. 

B. Integrity Testing/Replacement 

HLA has identified underground steel tank systems greater than 15 

years old (excluding bulk storage tanks) to be at high risk of leakage 

and, therefore recommends that tank systems 16-20 years old be inte­

grity tested. Waste oil tanks should not be included in the testing 

program as there are no acceptable underground tank integrity testing 

procedures for waste oil tanks. The two test methods considered 

appropriate are Hunter Leak-Locator, and Heath Petro Ti te (Refer to 

Section III. A. of this report). 

Steel tanks more than 20 years old are at even greater risk of 

leaking than those 16-20 years old. Therefore, depending on economic 

feasibility, tanks over 20 years old should be programmed for replace­

ment over the next 3 to 6 years. As younger tanks approach the age of 

16 years, they should be included in the testing and replacement 

programs. Si nee tanks and piping i nsta 11 ed in the same soil wi 11 

generally corrode at the same rate, tank replacement should always 

include piping replacement. 
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There are a variety of underground storage tank systems on the 

market. Fiberglass and Buffi de coated steel represent non-corrosive 

tank materials. Buffide coated steel is structurally more sound, but 

damage to the exterior coating (i.e. during installation, etc.) could 

result in progressive corrosive failure. Special care during instal­

lation is required to prevent such damage. If Buffide coated piping 

is not available, steel piping would need cathodic protection to 

prevent corrosion. Since cathodic protection requires significant 

maintenance and repairs to maintain an effective protective system, 

HLA does not recommend this type of system. Fiberglass tanks and 

piping provide a non-corrosive system, but are subject to failure due 

to ground shifts. Ground shifts represent the least risk of tank 

failure, however. Double wall fiberglass tanks and piping with 

between-wall continuous leak detection systems are considered to be 

the best option for tank replacement and, HLA recommends that fiber­

glass systems be installed at all underground tank replacement 

locations. HLA further recommends that in instances where either 

underground storage tanks or above ground storage tanks are options, 

the above ground storage tanks should be installed. 

C. In-Tank/Ground-Water Monitoring 

Newly installed, substantially modified, or substantially 

repaired underground storage tanks which contain or will contain a 

RCRA regulated substance should be equipped with an in-tank monitoring 
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system, or have monitoring wells installed at an appropriate depth and 

location (Refer to Appendix A). HLA recommends the in-tank 

(between-wall) continuous monitoring option for all tank/piping 

systems which are or will be affected by those criteria. 

Ground-water monitoring wells are recommended for those tank/ 

piping systems which have leak or spi 11 histories and pass integrity 

testing. Ground-water monitoring is also recommended for bulk storage 

tanks that are not scheduled for replacement. Should routine ground­

water monitoring indicate the presence of hydrocarbons, the bulk 

storage tanks should be tested and/or replaced. 

D. Tank Lining 

Interior lining can extend the life of an existing underground 

storage tank. There are, however, a limited number of qualified 

contractors performing these services, and complications caused by an 

improper installation can be costly and disruptive to operations. 

Also, interior lining is guaranteed for only 10 years and piping 

upgrading still must be considered. For these reasons, HLA does not 

recommend this type of tank treatment for the U.S. Navy activities 

evaluated during this study. 

E. Inventory Management 

Close inventory management is essential for early detection of 

underground storage tank leakage. Product inventories should be taken 
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to verify balances on-hand and product record balances of inventories; 

to determine the variances between actual physical (on-hand) count and 

product record balances; to determine the causes of any differences; 

and to provide data for planning against recurrence of those 

differences. 

U.S. Navy document, Stock Management, Part E: Physical Inventory 

prescribes that one-quarter of l percent is a reasonable and accept­

able loss rate for non-volatile fuels such as diesel, fuel oil, Navy 

Special Blends, and JP-5. Allowable losses for volatile fuels, e.g. 

JP-4, MOGAS, AVGAS, etc., is one-half of l percent. 

Inventory management at the NAS Memphis vehicle fueling facili­

ties is conducted on a daily basis. A 11 other tanks a re inventoried 

either monthly or on an 11 as-used 11 basis. HLA recommends a minimum of 

bi-monthly physical inventory measurement for all tanks, including 

waste oil tanks. API Publication 1621, 11 Recommended Practice for Bulk 

Liquid Stock Control at Retail Outlets 11
, summarizes the recommended 

inventory practices (see Appendix B). 

It is not feasible to determine the quantity of fuel oil or 

diesel used in the opera ti on of heaters and emergency generators each 

time the pumps are turned on; therefore special inventory control 

- 39 -



Harding Lawson Associates 

procedures should be established for these tanks. Gauging fuel oil 

and diesel emergency generator tanks for product and water on a 

bi-monthly basis could provide early detection of leaks. In parti­

cular, gauging such tanks during extended periods of non-usage could 

be effective. 

Some examples of the signs of leakage that may occur include: 

regular accumulation of water in the tank; inordinate amount of 

product used between gauging; product loss from heating oil tanks in 

summer months; and product loss from emergency diesel generator tanks 

when generators have not been used. The product dispensed from the 

numerous unmetered tanks must be gauged before and after product 

removal and receipt, and the inventory control guidelines for tanks 

with unmetered dispensing pumps discussed in Section II of this report 

should be followed. Metered tanks should have dispensed product 

inventoried following the procedures outlined in API Publication 

No. 1621, in conjunction with the Navy accounting form (Appendix B). 

F. Tank Abandonment 

Permanent Abandonment 

Proper procedures for the closure and abandonment of underground 

storage tanks are necessary to protect the environment from contami­

nation and to assure the future safety of the site. 
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Several factors must be taken into account when determining 

whether to abandon a tank in place or remove it for salvage, reuse or 

disposal. Some of the more important factors to consider are listed 

below: 

1 Age and condition of tank. 
1 Ease of tank removal which is affected by the burial depth 

of the tank and surrounding soil type. 
1 Future use of the site after abandonment. 
1 The proximity of other tanks or structures which may be 

affected by soil settlement or loss of lateral support after 
a tank has been removed. 

• The proximity of a suitable disposal facility. 
1 Cost of ava i1ab1 e 1 ab or and equipment versus the sa 1 vage 

value or potential for reuse. 

Detailed removal and abandonment procedures are provided in API 

Bull entin 1604, 11 Recommended Practice for Abandonment or Removal of 

Underground Service Station Tanks, 11 (Appendix D). These procedures 

can also be followed for abandonment of underground storage tanks used 

for heating oil, emergency generator fuel, waste oil and the miscel-

laneous tanks identified at NAS Memphis during Phase I and II. API 

suggests approximately 4-inches of product remain in the tank 

abandoned in-place to assure saturated vapor space (a particular 

concern for flammable and combustible products). 

The following are options for removal and/or reuse of underground 

storage tanks: 
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• Disposal at an auth?rized facility. (All transportation 
regulations concerning hazardous materials must be 
followed. Sufficient holes should be made in the removed 
tank(s) to render them unfit for further use). 

1 Sell as salvage material to scrap dealer. (Any tank(s) used 
to store hazardous materials are precluded from this 
option. Sufficient holes should be made in the removed 
tank(s) to render them unfit for further use). 

1 Reuse for underground storage. (Tank(s) must undergo a 
thorough internal cleaning and external/internal 
inspections.) Reused Tank( s) must adhere to the same EPA 
regulations as new tanks (Refer to Appendix A). 

It should be noted that when dealing with hazardous or flammable 

substances during underground storage tank abandonment, adequate 

safety precautions should be applied to reduce or eliminate the 

possibility of explosion or fire or exposure to toxic liquids, vapors 

or dusts. 

G. Summary 

The criteria for remedial action recommendations are summarized 

in Table 2. The estimated cost of the major recommendations contained 

in Apendices E-L of this report are summarized in Table 3. 

H. Pollution Control Reports 

Pollution Control Reports and remedial action cost-es ti ma ti ons 

are included in Appendix M. 
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Table 2 

CRITERIA FOR REMEDIAL ACTION RECOMMENDATIONS 

Tank Age 
(Years) 

0 - 5 

6 - 10 

11 - 15 

*16 - 20 

#20+ 

Note 

Leak/Spill 
Hi story 

y 

N 

y 

N 

y 

N 

y 

N 

y 
N 

Test 
T/P 

y 

N 

y 

N 

y 

N 

y 

y 

N 
N 

Recommendations 
Test Replace Ground-Water 

Results T/P Monitoring 

p N y 
F y N 

N N 

p N y 
F y N 

N N 

p N y 
F y N 

N N 

p N y 
F y N 
p N N 
F y N 

y N 
y N 

* Tanks 16-20 years old are approaching their maximum useful 1 i ves and 
should be tested to verify integrity of the tank/piping system. 

# Tanks 20+ years old have spent their useful 1 i ves and should be 
replaced. 

T/P - Tank/Piping 
Y - Yes 
N - No 
P - Pass T/P integrity testing 
F - Fail T/P integrity testing 
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Table 3 

COST ESTIMATION SUMMARY 

Number Costs 

T/P Replacement 30 $ l '51 3' 368. 00 

T/P Testing 7 10,388.00 

Soil Testing and 176 9,328.00 
Analysis 

Ground-Water Monitoring 12 8,332.00 

Total Costs $ 1,536,752.00 

Note: Amounts are subject to change depending on the results of tank 
integrity testing and the cost of replacement of tanks. An 
additional seven (7) tank replacements may be required, which 
could add as much as approximately $390,500.00 additional 
costs. 
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EPA UNDERGROUND STORAGE TANKS REGULATIONS 

(40 CFR 280; 50 FR 28742, July 15, 1985; Amended by 50 FR 46612, November 8, 
1985; Corrected by 51 FR 13497, April 21, 1986) 

PART 280-UNDERGROUND 
STORAGE TANKS 

Sec. 
280.1 Definition and exemptions. 
280.2 Interim prohibition. 
280.3 Notification requirements. 

Authority: 42 U.S.C. §§ 6991, 6992. and 
6996. 
[Am1~nded by 50 FR 46612, November 
8. 1985] 

§280.1 Definitions and exemptions. 

[Amended by 50 FR 46612, November 
8, 1985] 

"Operator" means any person in 
control of. or having responsibility for, 
the daily operation of the underground 
storage tank. 

"Owner" means (a] in the case of an 
underground storage tank in use on 
November 8, 1984, or brought into use 
after that date. any person who owns 
an underground storage tank used for 
the storage. use. or dispensing of 
regul<ited substances, and [b) in the 
case of any underground storage tank 
in use before November 8, 1984, but 
no longer in use on that date, any 
person who owned such tank 
immediately before discontinuation of 
its use. 

"Person" has the same meaning as 
provided in Section 1004(15) of the 
Resource Conservation and Recovery 
Act. as amended, except that such term 
includes a consortium, a joint venture, 
a commercial fmtitv, and the United 
States Governmeni. 

"Regulated substance" means 
(a] Any substance defined in Section 

101(14) of the Comprehensive 
Environmental Response. 
Compensation and Liability Act of 1980 
[but not including any substance 
regulated as a hazardous waste under 
Subtitle C of the Resource 
Conservation and Recovery Act. as 
amended), and 

(b] Petroleum. including crude oil or 
anv fraction thereof which is liquid at 
sta.ndard conditions of temperature and 
pressure (60 degrees Fahrenheit and 
14.7 pounds per square inch absolute). 

"Release" means any spilling, 
leaking, emitting, discharging, 
escaping, leaching, or disposing from 
an underground storage tank into 
ground water. surface water, or 
subsurface soils. 

"Underground storage tank" means 
any one or combination of tanks 
(including underground pipes 
connected thereto) which is used to 
contain an accumulation of regulated 
substances. and the volume of which 
(including the volume of the 
underground pipes connected thereto) 
is 10 per centum or more beneath the 
surface of the ground. Such term does 
not include any 

(a) Farm or residential tank of 1,100 
gallons or less capacity used for storing 
motor fuel for noncommercial 
purposes, 

(h) Tank used for storing he<iting oil 
for consumptive use on the premises 
where stored, 

(c) Septic tank. 
(d) Pipeline facility (including 

gathering lines]: 
(e) Regulated under the Natural Gas 

Pipeline Safety Act of 1968 (49 U.S.C. 
App. 1671, et. seq.). or 

[f) Regulated under the Hazardous 
Liquid Pipeline Safety Act of 1979 (49 
U.S.C. App. 2001. et. seq.). or 

(g) Which is an intrastate pipeline 
facility regulated under State laws 
comparable to the provisions of law 
referred to in clause (e) and (f) of this 
definition, 

(h) Surface impoundment. pit. pond, 
or lagoon. 

(i) Storm water or waste water 
collection svstem. 

(j) Flow-through process tank. 
(k] Liquid trap or associated 

gathering lines directly related to oil or 
gas production and gathering 
operations. or 

(I) Storage tank situated in an 
underground <irea [such as a basement, 
cell<ir, mineworking, drift. shaft. or 
tunnel) if the storage tank is situ<ited 
upon or above the surface of the 
undesignated floor. 

(m) Any pipes connected to any t<ink 
which is described in paragr<iphs [a] 
through (1) of this section. 

§280.2 Interim prohibition. 

(a) Between Mav 7, 1985 and the 
dfoctive date of the standards 
promulgated by the Administrator 
under section 9003(e] of the Hazardous 

[Sec. 280.2(a)] 
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and Solid Waste Amendments of 1984, 
no person may install an underground 
storage tank for the purpose of storing 
regulated substances unless such tank 
(whether of single or double wall 
construction): 

(1) Will prevent releases due to 
corrosion or structural failure for the 
operational life of the tank; 

(2) Is cathodica1ly protected ag2ins1 
corrosion, constructed of noncom:rsiYe 
material, steel clad with a noncorrosive 
material. or designed io ~ manner to 
prevent the release or ci:;r(,;aJ.ened 
r~Jease of any :s::ored 'i..; ~'~-:t~ .. nce; and 

(3) The material u:>o<l in fr,e 
construction or lining of the tank is 
compatible with the substance to be 
stored. 

(b) Notwithstanding paragraph (a) of 
this section. if soil tests conducted in 
accordance with ASTI..1 Standard 
C57-78. or another standard approved 
bv the Administrator. show that soil 
r~sistivitv in an installation location is 
12,000 ohm-cm or more (unless a more 
stringent standard is prescribed by the 
Administrator by rule). a storage tank 
without corrosion protection may be 
installed in that location during the 
period referred to in paragraph (a) of 
this section. 

§280.3 Notification requirements. 

[280.3 added by 50 FR 46612. 
November 8, 1985] 

(a) On or before May 8, 1986. tacit 
owner of an underground ston·ge a.rik 
currently in use must submit. ill rl:ic f<Olm 
prescribed in Appli!'Oiili• [ ~· ~hiri. ~.cticm~ <1. 

notice of 1:.:'rc t!'it~ti~~ d SJJclJ u.r1li;. tu cbe 
State 1x focal :tg'l1l~y· oz iq.nrtmem. d~~ 
na<cd in :\))pendi~ II •Jf rh;;;•; c,e.,;;t,~n <C· 
receive such notice. 

(b) On or before May 8, 1986, each 
l.1'111'!1.CT of an underground storage tank 
ta~m out of operation after January I, 
1, 97_. (un1css the owner knows that such 
tank has been removed from the ground) 
must submit, in the form prescribed in 
Appendix I of this section, a notice of the 
e.~istence of such tank to the State or local 
Jgency or department designated in Ap­
pendix Ii of this section to receive such 
notice. 

(c) Any owner who brings an under­
ground storage tank into use after May 8, 
l 986, must, within 30 days of bringing 
such tank into use, submit, in the form 
prescribed in Appendix I of this section, a 
notice of the existence of such tank to the 
State or local agency or department desig­
nated in Appendix II of this section to 
receive such notice. 

(d) In States where State law, regula­
tions, or procedures require owners to use 
forms that differ from those set forth in 
Appendix I of this section to fulfill the 
requirements of this section, the State 
forms may be submitted in lieu of the 
forms set forth in Appendix I of this sec­
tion. If a State requires that its form be 
used in lieu of the form presented in this 
regulation, such form must meet the re­
quirements of Section 9002. 

(e) Owners required to submit notices 
under paragraphs (a) through (c) of this 

Environment Reponer 

FEDERAL REGULATIONS 

sectt.an must provide notices to the appro­
priate a~er.;;;ies oc departments identified 
; !:'!' A'jlyill:.!IXil.ii:c: H ~f ~ru;; !'"::~ion for each 
•.a.nk. ~liq ~a. {h."'\!en may provide notice 
f~ s~eral i,;i:nb using orie notification 
form.. but ow~rs wile owa tanils located 
at more 1han one place of operation must 
f.\e a separate notification form for each 
separate place of operation. 

(f) Notices required to be submitted 
under paragraphs (a) through (c) of this 
section must provide all of the information 
indicated on the prescribed form (or ap­
propriate State form) for each tank for 
which notice must be given. 

(g) Beginning on December 9, 1985 
through June 8, 1987, any person who 
deposits regulated substances in an under­
ground storage tank must make reason­
able efforts to notify the owner or operator 
of such tank of the owner's obligations 
under paragraphs (a) through (c) of this 
section. 
[280.3(g) corrected by 51 FR 13497, 
April 21, 1986] 

(h) Beginning 30 days after the Admin­
istrator issues new tank performance stan­
dards pursuant to RCRA section 9003(e), 
any person who sells a tank intended to be 
used as an underground storage tank must 
notify the purchaser of such tank of the 
owner's notification obligations under 
paragraphs (a) through (c) of this section. 

(i) Paragraphs (a) through (c) of this 
section do not apply tc; tanks for which 
notice was given pursuant to section 
103(c) of the Comprehensive Environmen­
tal Response, Compensation, and Liability 
Act of 1980. 

[Sec. 280.3(i)] 
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Harding Lawson Associates 

Special Recommendations 

If it is the intent of NAS Memphis personnel to permanently 

abandon Tanks 303 and 1241, then the abandonment procedures discussed 

in Appendix D of this report should be implemented. If the tanks are 

necessary to station operations, they should be replaced with double­

wall fiberglass reinforced plastic tanks equipped with between-wall 

leak detection systems (Refer to Appendices E and M). Estimated 

capital costs for tank and piping replacement for Tanks 303 and 1241 

are $122,600.00. 

Additional Recommendations 

Should tanks 303 and 1241 remain operational, HLA recommends that 

NAS Memphis gauge the tanks for product and water every fifteen ( 15) 

days at a minimum. Records of product receipts should be maintained 

for each tank. 

- 17 -



Harding Lawson Associates 

B. DIESEL FUEL TANKS 

Thirteen (13) operational diesel fuel tanks were located during 

the Phase I field investigation at NAS Memphis. Each of these tanks, 

which supply fuel to power emergency generators, were registered with 

the TDHE. Two (2) abandoned diesel tanks were registered with TDHE 

and will be discussed in a later section. Additionally, the 500 and 

1,000 gallon tanks located at Buildings 753 and 771 respectively, 

which were in use at the time of the field study and registered with 

TDHE, have been removed by NAS Memphis personnel. Each of the 

remaining eleven (11) operational tanks supplies diesel to fuel 

emergency generators. 

Refer to Appendix F and Plate l for the capacities, materials of 

construction, and locations of the tanks. 

Leak/Spill History 

There have been no reported leaks or spills associated with these 

tanks. 

Inventory Practices 

A routine inventory program is not maintained on the emergency 

generator diesel tanks. Fuel Farm personnel stick the tanks on an 

11 as-needed 11 basis. Tank Number 301 located at the Fuel Farm is a part 

- 18 -
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APPENDIX I to §280.3 

STATE USE ONLY 
ID N1JmbPr 

·:: ·;;,:,:,.;~.; ... ·.-,:··->'' ,_.-;:-1 .·-'·-·· --~'-- -.-·-GENERAblNFORMATI0~":.·0 ·_·.··~-.. ·• ' ••• ",,:-,; ·: • ~---- •• 

!'olifiution is ttquirtd b) hdt-ral t•M for •» undrr~round lank., !hot """• bttn 
u~ lo Morr rrgulalt'd !'1.Ub,l•ncf"(i "iince· .hrnuar, I. l'J74. lhal 11rr in lht' iround ., or 
,\lo~ 8, 111116. or lhat arr h~hl inlo u..., aflrr :\lay S. 11186. Thdnfonnaliun requr.ttd 
i"rquirtd b) Srcrion 9002 oflht R....,urcr C'on...,r>alion and Rtrn•·M') Act.( RC'RAI. 
1111rroam"ndtd. 

lh\.· p! ima1~ J'UI ro,l· Ol lh!' llP!l!;l;IJi,H1 JU,1).!:;t;ll j~ ltl l11.,;,11t.: Jilli C\.ah..a.1lc llnlkr­
.)!llltl!ld lanl' tha1 ,Ion.· nr h;nc.· ''l'rl·d pctn11L·um or h;.11;,11do1b !<-llh'.'lalll'L°'. 11 l:"ri 
,:\f'\Th'd I ha! lh1,; llll1ll 111;J1111n ~nu p1 P\ U.11..' "ii: tx· b..t!tol'lJ tin 11,.';i'tll\i..ihl} ii\ ~lll~1t1k 
ri,;1,:1,u'. ... ,1;, 1111hc ;1~'l.'l1n.: ol 'li".:'1 r1.'uoi1k ~11u1 ~110\'l .. :J~1.·.1'~.:i1d. or rccolk1.:11on. 

"ho \1u\I :'totif,~ Sl"ction Qt'I():' ol RCM. '\. a .. amcru.kJ. r1..·4uifl..".\ tha1. unlc"' 
c.:\...:mp1nJ. O\\Ol.'r"' oi undn~ro11nJ 1a11h. .. thJt 'ton.· n.·~ul<1lc.:d '!1h'.'\l~lllll'' mu .. 1 nolll) 
J1..·:-1)!!'"lakd S!i.Jll' 1..H 1,1<.'~tl <l!!1..·nn1..·, ti! 1h1..· ... ,1 ... 11..·m.:1..: 1..ll then uni..,. (hA.nc.·r mean..; 

(.1) an l~'h.· ca:-:.· ol ;,1n ur1<kr~rnunJ :i-t.1r.1~•1.: tanl 111 ll'l' <10 :\0\1..:mtx"f X. IQK4. rn 
h1,111~h1 111\\' ll~ Jlll'r that dah:. a1~~ pcr .. tin '4/Jo O\\·fh an 1111dng.rnunJ 'toragc lanl 
lJ'l't.J h\r 1!11..· .. 1ori.J~C. U'.'\C. or dbpc:n .. 11;~ t'I rq!ul~H1..·d 'll~!Jnl'l' ... and 

IM 1n the fa .. c ol an\ undl.'rcrtiund .'1or;1c1..· t;.inh 111 u...._· tx·lor1..' '."..o\'l.'mht.·r H. l'IK-4. 
l"iut np h•n~(r in U"< on lhat dale.:. an~ pcr...t"l-O "hot•" 111.:d ,ud11;111\r.. 11nm1..·J1..1h:I) hl'l('fl' 
1!11..· J1 .. 1.·,1r11inua11on ,11 "' t:,1..·. 

\\ h111 Tank .. Art lncludtd! l mkrpound .. wr.t~«: tank. 1 .. lklined a'.'\ an)· nnc or 
;,,:c.1mhin.1?111r, ol 1~1n~ .. th;,11 t I) I' u ..... ·J to 1,.·pntain ~tn ~1...-"'·umt1\,1t111n ol -rr~uhucd .. ull~ 
.. t.1nt:i.::"lo. ··and (~I\\ lh''4.' 'olunw ( 1n\.·lud1n~ ltlJllK"Clc.:cl umk1~r<H1nd p1p1n!!.I t'.'i ltl<, or 
1111-11..· ~c.·1h:;1th the.· g.round Som\.·1.:\J1nplc,:.i.l' t1mkr!!11111ml lan\r.. .. 'tnnn~: I. ga'.'\c1l1nc:. 
u .. t.:d tlll. or J1l''.'il'l lud. 01nd 2. indu"1n.al ,,ll\l.nf'. rx· .. 11dd:..·:i-. hc.:1 h1l·1dt.-;.. cir lum1g;rnh 

\\'Jut Tank~ Arr [\cludtd! ·rank, .. rcmt\H'd lrom 1hc i.:11\und ~m; nol :i-110Jt'Ct h1 
111111l1!.:~ll1c1n. 01h1..·r tO\nl" l'\.dw.kd lqim nPl1!11,:al111n ~m . .': 
I .l;p·m C\1rt:!l1dcn11;1l1;:ink'.'\ nl I .Intl f!.1li1111 .. 111 1t-.... c1ra...-it~ u ... rJ !11r 'lc'trll,!! motor 1111:1 
!Pr nt,m.:c1111mnc1al purpo~~-
2. lank. .. u .. l·<l lor ~torrng IKalln!! 11111111 CPll'lllHpli\t· u .. 1..· c1n th ... p1 ... ·m1,1..·, "lii..'rl' ~lrn...:d: 
J. 'tpt1<.' 1.1r~'.'i; · 

~. pirchm: li.1c1li1k·, (indudin~ !!;11l'w:111~ hm.-~1 n .. ·gut.1 ... ·d unJ1:r 1~· Ni:11t1ro..il (ia ... 
l'1r1t:hn"· Sak:t)· l'\l'I ul 11.1(1.X. or thl' Ua1ii1Jou, l.i4111<l Pqx·l11i.. ~ill!..'!~ .\l~ 1...I 1 11~~. cir 
\\.h1'-·h ,, an 1n1ra,1:i1t: r1pclm1..· la'-·1111~ rcgt1lalt'd unckr S1:1k !;Ju-..: 
~. '.'UrtaCl' 1mpoun<lllU..'Ob. !"I!'. pooch. (Ir b,!;tXtn'; . 
'· '.'IOnTl \11.illl"I l'f .. ,a,h: "-JICI 1.:olkl"1111n '\'ll.'111 ... 
7. Oo\.\-lhrtl-U~h pr1xc"' 1:111l... -
I. li411M.1 uar .. ora"1x·;,.111..·J J.!;11lwr111~ lutl· .. ctir ... ·rtl~ 1d;1t(.·<l hi wl or ~I' rr11du1.:Un11 a1H..I 
!!;tlhnm~ t\fll.'1:.UIOll'. 

9. '101oq .. ~ .... 10111l' .... ltiatnl m an 1111dL·1~1.i1111J '111·a ( .. ud1 a .. a ha .. cni ... ·nt. n·!IJ1. 

m;OC\\Ork.m~. d111! ... 11al1. u1 l11tml·l1111h1: .. 1(1r;1!11..· t;1nk. '' .. nu;.ill·d 11rt1n 11r 01ht1\c the 
.. 11r1acc<1l lht."'1ot11 

\\'h11 Su~nc"" Art ("u\.trrd:' I hl' rn111!1C•llUlfl ll::\.jUtrl·ml·nh arrl:- IP undt:r· 
,.:round .. 1t1ra~oe 1:111~' 1h~ll l'Onl~11n 1q.~ulJH.:<I .. uh,lanl't.°'. I h" 1nduJL""' am ,ufht'1rK .... 
1..kfinL·d a' h:11ard11U'.'\ in ~-r11on 101 114) ti! 1!tt.· Comrrl·l11..·n .. l\c 1'1n .. m1nm..:n1:1I 

Rc.-:..r(\fl-.c:. ( ·nm,.,...n..;t11on aru.J I 1;1h1lm. Act ot 19XOf Cl R<:I At. ~1th th...: l·\ccr11un ,,, 
1ho!'IC '11b,1ancl.·' rn:ul<tll'd a' h:11:1rd11u .. \\li..lc urnkr ~uht11k C t•I KCKA 11 al:-,, 
101.:lu<lc ... rc1rokum. 1.: J!. nu<k till or ;,111~ l1;1c11on tbc1l'ol "h1d1 1 .. l14u1t.I al .. l,1nd;ird 
l'On<lttwrn' 01 kmf'c.:r.uu11..· and pu· .. ,un: If.I> dc~fl.'l'' h1hri:..·nik.:1l <wd 14. 7 ptfunJ .. per 
"'luarc ir~.:h ab'.'\lliUh: •· 

"htrr To So1if~~ ("on:piL·t...:d n111d;l:;Jlil'n lo1m .... 1wi1ld ht.· ".'flt ti• lltt: .nltl11..· .... 
g_l\t'O <ti lhl· !Op ol th1' f'~l~l' 

\\'htn To ~olif~·~ 1.0'-'n1.:r, 11J u11dc.·1~rou11d ... 101a!-!l' 1;rn~ .. 1n u ..... · ,,r 1h;11 ha\t' hn·tt 
t:1!......·n out ol t~rw:r;111on ;..thc•r JJnuar~ I. 1974, hul .. 1dl •il 1h ... · grounJ. m11 .. 1 nPlil\ h~ 
~fa~ x. 19M1 .. 2. (h'-IH..'f' "ho hnn!l UOt.kf!!fOtlnJ .. 1mag.1..· 1a11~' llllP U'L' iill1.'I i\Ln )ii 

11..J~O. mu"' ntilil~ \\1thin 30 d;i~'.'\ ol h1m~111g. thl' wn~' 1111<1 ll'l' -

P\'naltif"'i: An~ o""ner who knoM-inj?;I~ faili., lo notif~ or \Ubmih faiht infurm11tion 
shall br subject IO • ci• ii prnalh not lo euttd S I0.000 for .. cit lank fur "hich 
nolifit:11ti(H'I i." not gh·rn or for M-·hich falW" infonnation l\ submittt!'d. 

l'lcasl' t~ pc or print in ink all items e.,cq't .. ,ignature" in Sei:tion V. This form must by completed for 
each localion containinj! underground storage tanks. It more than 5 tanbarco"nl·d ;l! thi' loi:atinn. 
photoi:opy the rcvcr~ 'ide. and ~tapk continuation ,hel'h to this form. 

lndii;;itc n<inibi:r of 
continuati<'ll 'he\'t' 
att;ichcd 

Owner Name (Corporation. lnd1v1dual. Public Agency. or Other E.n11ty) 

Street Address 

County 

City State 

Area Code Phone Number 

Type of Owner (Marie all lhatapplyr:ij) 

0 Current 

0 Former 

D 
D 

State or Local Gov' I 

Federal Gov't 
(GSA lac1l1ty 1.0. no. 

Name (If same as Section I, mark box here 0) 

ZIP Code 

D 
D 

Private or 
Corpora le 
Ownership 
uncertain 

Job Title 

(If same as Section 1. mark box here 0) 
Facility Name or Company Site Identifier. as applicable 

Street Address or State Road. as applicable 

County 

City (nearest) State ZIP Code 

Indicate 
number of 
tanks at this 
location 

Mark box here 1f tank(s) 
are located on land within 
an Indian reservation or 
on other Indian trust lands 

D 

Area Code Phone Number 

0 Mark box here only if this is an amended or subsequent notification for lh1s location. 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documenls, and that based on my inquiry of those 1nd1v1duals 1mmed 1ately responsible for obtaining the information, I believe that the 
submitted information 1s true, accurate. and complete. 

Name and otf1c1al title of owner or owner's autnori1ed represontat1ve 

t:.;...·;., r-orm i:>.JU-1( 11-o::>J 
(Appendix I] 

f-'age I 
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Owner Name (from Section 1)---------- Location (from Section 11)---------- Page No. __ of __ Pages 

.. . Vt. DESCRIPT!Ol'f-QF VNDERG"OUND STO"AGE TANK$(~ tOHedr faf* al ltrla local19tt-J_-··.: ·• ; 
. 

~ ·- - • ....:.; .. -.:..· t .: 

Tank Identification No. (e.g .• ABC-123), or Tank No. Tank No. TankN,.o. Tank No. I Tank No. 
Arbitrarily Assigned Sequenlial Number (e.g., 1.2,3 ... ) 

1. Status of Tank Currently in Use c:::::J c:::::J c:::::J c=i CJ (Marlc all that apply IXl J 
Temporarily Out of Use c:::::J c:::::J c=i c=i c:J 

PermanE'ntly Out of Use c:::::J c:::::J c=i c=i c:J 
Brought into Use after 5 '8i86 c=i c:::::J c=i c=i C=1 

2. Estimated Age (Years) 
3. Estimated Total Capacity (Gallons) 

4. Material of Construction Steel c=i CJ c=i c=i ,c_ ' (Marlc one IXl) 
Concrete c:::::J CJ I c:::::J CJ ' [_ J I i 

Fibergla~.s Remforced Plastic c:::::J CJ c=i CJ I C.:J 
I 

I 
Unknown c:::::J c:::::J c:J c:J c=.J 

Otner. Please Specify -

5. Internal Protection 
c:J CJ c:J c=i CJ (Marie all lhat applyrgi) . Cathodic Protection 

Interior Lining (e.g .. epoxy resins) c:J c:::::J CJ CJ CJ 
None c:::::J c:::J c:J CJ c:J 

Unknown c:::::J CJ c==i c:J CJ 
Other. Please Specify -

6. External Protection Cathodic Protection c=i c:::::J I CJ c:::::J c:J (Marie all that apply rgi) 
Painted (e g .. asph;iltic) c=J c:::::J c:::::J c:::::J ; c:::::J 

Fiberglass Reinforced Plastic Coated c:::::J CJ c:::::J c:J c=i 
None c:::::J c:::J [=:J c:::J c:::J 

Unknown c:::::J CJ c:::::J c:::::J CJ 

Other. Please Specify 

7. Piping Bare Steel c:::::J CJ c:::::J c:J CJ (Marie all that apply rgJ) 
Galvamzed Steel CJ CJ [=:J [=:J CJ 

Fiberglass RPinforced Plastic c=i [=:J c:J c:J c::J 
C<tthodically Protected c:::::J CJ CJ CJ c=i 

Unknown c:::J c==i CJ c:J [=:J 

Other. Please Specify 
~ -· 

8. Substance Currently or Lasl Stort>d a. Empty c:::::J [=:J c:J c:J c:J in Grealest Quantity by Volume 
b. Petroleum 

(Marie all that applyrgi) 
Diesel [=:J [=:J c:J c:J c:J 

Kerosene c:::J c:::J CJ CJ CJ 
Gasoline (1nclud1ng alcohol blends) [==:J CJ c:J CJ [=:J 

Used Oil c:::::J c:::::J I CJ C=:J c:::J 
Other. Please Specify ---·-- --· ----- ----·-- - -

c. Hazardous Substance c:::::J c:::J CJ CJ c:::::J 
Please Indicate N<tmc of Pnnc1pal CERCLA Substance ----- -------

UR 
Chemical Abstract Service (CAS) No. ----- ---------- ------ -·---- -·--- -

Mark box al ii tank stores a mixture of substances c:::::J c::::J c=i CJ c:::::J 
d. Unknown c:::::J c:::::J c:J CJ [=::J 

9. Additional Information (tor tanks permanently I taken out of service) 

a. Estimated date last used (rnoiyr) I I ' I ------ ---------- ----- ------ --
b. Estimated quantity of substance remaimng (gal) ----- -·---- ~--------· 

c. Mark bo)( al if tank w<ts filled with inert material 

I f- I (e.g .. sand. concrete) c:::::J C=:J c:J c:J 

FPA Form 7530·1 ( 11·85) Heve1~ (Apenddix I) 
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EPA STORAGE TANK RULES 

~PPENDIX II to §280.3 

List of Agencies Designated to Receive Notifications 

Alabama (EPA Form) 
Alabama Department of Environmental Momt. 
Ground Water SectionNJater Division 
1751 Federal Drive 
t.1ontgomery. Alabama 36130 

Alaska (EPA Form) 
Department of Environmental Conservation 
PouchO 
Juneau. Alaska 99811 
907 /465-2653 

American Samoa tf PA Form) 
Executive Se.cretary 
Environmental Quality Commission 
Office of the Governor 
American Samoan Governme11t 
Pago Pago, American Samoa 96799 
Attention: UST Notification 

Arizona (EPA Form) 
/\ttention: UST Coordinator 
Arizona Department of Heal:h Services 
Environmental Health Services 
2005 N. Central 
Phoenix, Arizona 85004 

Arkansas (EPA Form) 
Arkansas Departrr.ent of Pol".1tion Control and Ecology 
P.O. Box 9583 
Little Rock. Arkansas 72219 
:iOl/562-7444 

Callfornla (State Form) 
Ed Anton 
<::alifornia Water Resources Control Board 
P.O. Box 100 
Sacramento. California 95801 
916/445-9552 

Colorado (EPA Form) 
Kenneth Mesch, Section Chief 
<::olorado Department of Her.Ith 
Waste Management Di'lisio11 
Underground Tank Program 
4210 East 11th Avenue 
Denver, Colorado 80220 
303/320-8333 Ext. 4364 

Connecticut (Stale Form) 
Hazardous Mdterials Managi;ment Unit 
Department of EnvironrPen:al Pro:cct1on 
State Office Building 
1'35 Capitol Avenue 
Hartford, Connecticut 061 0'3 

Delaware (Slate Form) 
Civis1on of Air and Waste Man:.g•Jment 
D~partment of Natural Resources and Environmental Control 
PO. 8ox 1401 
G!l Kings Highway 
Dover. De1;iwore 19903 
:J'.)2/736-5409 

District of Columbia (EPA Form) 
Attention: UST Notification Form 
Dep;.rtment of Consumer and Regulatory Affairs 
Pestir1des and Hazardous waste Management Branch 
Room 114 
5010 Overlook Avenue. S.W. 
Washington. D.C. 20032 

Florida (Slate Form) 
Florida Department of Environmental Regulation 
Solid Waste Section 
Twin Towers Office Building 
2600 Blair Stone Road 
Tallahassee. Flonda 32301 
9041487-4398 

Georgia (EPA Form) 
Georgia Department of Natural Resources 
Environmental Protection Division 
Underground Sto•age Tank Program 
3420 Norman Berry Drive 
Hapeville, Georgia 30354 

Guam (Slate Form) 
James B. Branen. Administrator 
Gua!Tl Environmental Protection Agency 
P.O. Box 2999 
Agana, Guam 95910 
Overseas Operator (Com!Tlerc1al Call 646-8863) 

Hawaii (EPA Form) 
Chief. Noise and Radiation Branch 
Hawaii Departrr.ent of Health 
591 Ala Moana Boulevard 
Honolulu. Hawaii 96801 
808,548-4129 

Idaho (EPA Form) 
Underground Storage Tank Coordinator 
Water Quality Bureau 
Idaho Department of Health & Welfare 
Division of Environment 
450 W. State Street 
Boise. Idaho 83720 
208/334-4251 

llllnols (EPA Form) 
Underground Storage Tank Coordinator 
Division of Fire Prevention 
Office of State Fire Marshal 
3150 Executive Park Drive 
Springfield, Illinois 62703-4599 

Indiana (EPA Form) 
Division of Land Pollution Con•rol. UST Program 
Indiana State Board of Health 
P.O. Box 7015 
lnd1anapol1s. lrdiana 46207 
3171243-5060 

Iowa (Stale Form) 
lriwa Department of Water. Air and W:isie ".1anagernent 
900 East Grand 
Des Mrnnes. Iowa 50319 
5151281-8692 

[Appendix 11] 
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Kansas (EPA Form) 
Office of Environmental Geology 
Kansas Department of Health & Environment 
Fort>es Field, Building 740 
Topeka. Kansas 66620 
9131862-9360 Ext. 221 · 

Kentucky (State Form) 
Natural Resources Cabinet 
Division of Waste Management. Atlention: Vicki Pettus 
18 Reilly Road 
Frnnkfort. Kentucky 40601 
502:564-6716 

Loulalana (State Form) 

Patricia l. Norton. Secretary 
Louisiana Department of Environmental Ouahty 
PO. Box 44066 
Baton Rouge. Lou1s1ana 70804 
5041342-1265 

Maine (State Form) 

Attention: Underground Tanks Prograrr. 
Bureau of Oil & Hazardous Material Control 
Department of Environmental Protection 
State House - Stat:on 17 
Augusta. Maine 04333 
207 i289 2651 

Maryland (EPA Form) 

Science and Health Advisory Group 
Office of Environmental Programs 
201 West Preston Street 
Baltimore, Maryland 21201 

Massachusetts (EPA Form) 

UST Registry. Department of Public Safety 
1010 Commonwealth Avenue 
Boston. Massachusetts 02215 
617/566-4500 

Michigan (EPA Form) 
Ground Water Quality Division 
Department of Natural Resources 
Box 30157 
Lansing, Michigan 48909 

Mlnr>t!sola (State Form) 
Underground Storage Tank Program 
Div1s1on of Solid and Hazardous Wastes 
Minnesota Pollution Co~trol Agency 
1935 West County Road, B-2 
Roseville. Minnesota 55113 

Mississippi (EPA Form) 
Department of Natural Resources 
Bureau of Pollution Control 
PO. Box 10385 
Jackson. M1ss1ss1pp1 39209 

Missouri (EPA Form) 
Gordon Ackley, UST Coordinator 
Missouri Department of Natural Resources 
PO. Box 176 
Jefferson City. Missouri 65102 

FEDERAL REGULATIONS 

Montana (EPA Form) 

Solid and Hazardous Waste Bureau 
Department of Health and Environmental Science 
Cogswell Building. Room B201 
Helena, Montana 59620 

Nebraska (EPA Form) 
Nebraska State Fire Marshal 
PO. Box 94677 
Lincoln, Nebraska 68509-4677 

Nevada (EPA Form) 

Allent1on: Underground Slorage Tanks 
Division of Environmental Protection 
Department of Conservation and N<itural Resources 
Capitol Complex 
201 S. Fall Street 
Carson City, Nevada 89710 
8001992-0900 Ext. 4670 

New Hampshire (EPA Form) 

Water Supply and Pollution Control Corr.m1ss1on 
Hazen Dnve 
PO. Box95 
Concord. New Hampshire 03301 
Attention: UST Registration 
603/271-3503 

New Jeniey (State F0tm) 

Underground Storage Tank Coordinator 
Department of Environmental Protect1un 
Division of Water Resources (CN-029) 
Trenton. New Jersey 08625 
609/292-0424 

. New Mexico (EPA Form) 

New Mexico Environmental Improvement DiviS1on 
Ground Water/Hazardous Waste B11re11u 
PO. Box968 
Sante Fe. New Mexico 87504 
505/827-2933 or 5051827-2918 

New York (EPA Form) 

Bulk Storage Section 
Div1s1on of Water 
Department of Environmental Conservation 
50 Wolf Road. Room 326 
Albany, New York 12233-0001 
518/457-4351 

North Carollna (EPA Form) 

Division of Environmental Mgmt/Ground Water Section 
Dept. of Natural Resources & Community Development 
PO. Box 27687 
Raleigh, North Carolina 27611 
919/733-5033 

North Dakota (State Form) 

Division of Hazardous Waste Mgmt. and Special Studies 
North O;ikota Departmenl of Health 
Box 5520 
Bismarck. North Dakota 58502-5520 
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Northern Mariana Islands (EPA Form) 
Chief 
D1v1sion of Environmental Quality 
PO. Box 1304 
Commonwealth of Northern Mariana Islands 
Sa1pan. CM 96950 
Overseas Operator: 6984 
Cable Address: GOV NMI Saipan 

Ohio (Slate Form) 
State Fire Marshal's Office. UTN 
Department of Commerce 
8895 E. Main Street 
Reynoldsburg. Ohio 43068 
State Hotline 8001282-1927 

Oklahoma (EPA Form) 
Underground Storage Tank Program 
Oklahoma Corporation Comm. 
Jim Thorpe Building 
Oklahoma City. Oklahoma ;31os 

Oregon ,. 
Underground Storage Tank Program 
Hazardous and Solid Waste Di•ision 
Department of Environmental Quality 
PO. Box 1760 
Portland. Oregon 97207 
503:229-5788 

Pennsylvania (EPA Form) 
Pennsylvania Department of Env;ronmental Resources 
Bureau of Water Quality Management.'Ground Water Unit 
9th Floor. Fulton Building 
PO. Box 2063 
Harrisburg. Pennsylvania 17120 

Puerto Rico (EPA Form) 
Director. Water Quality Control Area 
Environmental Quality Board 
Ccmmonweaith of Puerto Rico 
P 0. Box 11488 
Santurce. Puerto Rico 00910 
8091725-0717 

Rhode Island (EPA Form) 
UST Registration 
Department of En•ironmental Management 
204 Cannon Building 
15 Davis Street 
Providence. Rhode Island 02908 
.!01·277-2234 

South Carolina (Stale Form) 
Attention: Susana Workman 
Groundwater Protection Division 
South Carolina Dept. of Health and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 
803/758-5213 

South Dakota (EPA Form) 
Office of Water Quality 
Department of Water and Natural Resources 
Joe Foss Building 
Pierre. South Dakota 57501 

Tennessee (EPA Form) 
Terry K. Cothron. Director 
Division of Ground Water Protection 
Tennessee Department of Health and Environment 
150 Ninth Avenue. North 
Nashville, Tennessee 37219-5404 
615/741-7206 

Texas (EPA Form) 
Underground Storage Tank Program 
Texas Water Commission 
PO. Box 13087 
Austin, Texas 78711 

Utah (EPA Form) 
Kenneth L. Alkema 
Division of Environmental Health 
PO. Box 45500 
Salt Lake City, Utah 84145-0500 

Vermont (Slate Form) 
Underground Storage Tank Program 
Vermont A EC/Waste Management Division 
State Office Building 
Montpelier. Vermont 05602 
802/828-3395 

Virginia (EPA Form) 
Russell P Ellison. Ill, PG. 
Virginia Water Control Board 
P.O. Box 11143 
Richmond. Virginia 23230-1143 
8041257-13685 

Virgin Islands (EPA Form) 
205(J) Coordinator 
Division of Natural Resources Management 
14 F Building 111, Watergut Homes 
Christianstead, St. Croix, Virgin Islands 00820 

Washington (Stale Form) 
Earl W. Tower. Supervisor 
Department of Ecology, MIS PV-11 
Management Division. Solid and Hazardous Waste 
Olympia, Washington 98504-8711 
206/459-6316 

West Virginia (EPA Form) 
Attention: UST Notification 
Solid and Hazardous Waste/Ground Water Branch 
West Virginia Department of Natural Resources 
1201 Greenbriar Street 
Charleston. West Virginia 25311 

Wisconsin (State Form) 
Bureau of Petroleum Inspection 
P.O. Box 7969 
Madison. Wisconsin 53707 
608/266-7605 

Wyoming (EPA Form) 
Water Quality Division 
Department of Environmental Quality 
Herschler Building, 4th Floor West 
122 West 25th Street 
Cheyenne. Wyoming 82002 
307 /777-7781 

* ~y t:e using a State fonn. a.rners sl-ould consult EP1\ to determine whether sucll 
for.n is in corrpliance Ioli.th Section 'XJ02. 
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Appendix Ill to §280.3 
Stuli?!llPnl for Shipping TiclH~ls unc/ 
l m·oicPs 

Note - :\ new Federnl law (the 
Rt!Sourct> Conservation nnd Recovery 
Act (RCRAI. as amended (PL 98-6161. 
requirt~s O\\'IH~rs of certain 
underground storage tan ks to notif\' 
designilt.,d Stille or local agencies by 
l\Li\· 8. IU81l of the existence of tht~ir 
liinks. Nolificiltions for tanks brought 
into USP <1fter l\la\' 8. 198() m11sl he 
miide \\ ithin 30 ci°ays. Consult EPA's 
rt~gulations. issued on -· 1985. lo 
determine if \'OU are affected Ii\· this 
law. · . 

( )np-'f'inw Notificution Letter 
De<ir Customer: A new Federnl law 

directs the En\'ironmenlill Protection 
:\gt!ncy (EPAI lo develop ii 
compreh1rnsi\·e regulatory program for 
underground storage tan ks. As part of 
tht? new liiw. owners of certain 
underground t<rnks usP.d lo store 
pdroleum or hiizardous substilnces 
must nolif\· dt!signalt!d St<1le or loc<1l 
agencit?S of the P.Xistence of their tanks 
by M;n· 8. 1981l. This includP.s owners 
of l;1nks currently usP.d to store such 
substilnces and O\vners of lilnks lilken 
out of opHalion ilfter January 1. 19/-l. 
but still in the ground. O\\'nP.rs \vho 

Environment Reporter 

FEDERAL REGULATIONS 

bring t;111ks into USf? ilflt~r \la\· 8. 198G. 
must nulif\' \\ilhin 30 da\·s. · 

The pur.-post~ of tht! nuiification 
progrilm is lo assist EPA ilnd the States 
in localing and ev<1l11ating 
underground storage tanks. Enclosed is 
ii copy of EPA's rP.gulatiuns concerning 
O\\ rwrs of underground storage tan ks. 
<1nd d notification form. 

!'lt!ilSe revie\\' the regulations to 
dt:11!rmine if \'Oii are ilffected bv the 
notification r~quirements. :\list of the 
iiddressP.s of the StatP. or local agencies 
d1·signat1?d lo recei\·e the notifications 
is cont<1ined in the discussion to the 
rqn1L1tions 
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RESOURCE RECOVERY ACT 71 :3163 ----- ----------- . ---------

[Subtitle I. Section~ 9001 through 4010 added h Pl. 11s. 
6161 . 

''.Subtitle I-Regulation of Underground Swrage Tank.a 

"Dr:nNmONS ANO C'tf::.<PT!ONS 

"SEC. 9001. For the purposes of this subtitl-
"(l) The term 'underground swr~e tank' meoru any one or 

combination of tank.s (including underground pipes connecud 
thereto) wh.ich ia u.aed to contain en accumulation of regulated 
1ubstanc:es, and the volume of which (i.nclud.ing the volume of 
the underground pipes connected thereto) i.s 10 per centum or 
more beneath the surface of the ground. Such t.erm does not 
include any-

"CAI farm or residential tank of 1.100 galloru or le5a 
capacity used for storing motor fuel for noncommercial 
purpoaes. 

"CBI tank u.aed for storing heating oil for consumptive 115e 

on the premi.ses where stored, 
"(Cl septic tan.It.. 
"CDI pipeline facility (including gathering linesl regulated 

under-
"(i) the Natural Ga.a Pipeline Safety Act of 1968 (49 

U.S.C. App. 1671, et aeqJ, 
"(ij) the Ha.za.rdous Liquid Pipeline Wety Act of 1979 

(49 U.S.C. App. 2001, et e.eq.l, or 
"(iii) wh.ich is an intrastata pipeline facility regulated 

under State la~ comparable to the provu1ona of low 
referred to in cla~ til or li.il of this subparagraph, 

"CE) surface impoundment, pit, pond, or lagoon, 
"(F) storm water or WB!lta water collection system, 
"!GI flow-through process tank. 
"!H> liquid trap or B.S50Cieted gath~ricg lines d.in ... :tly 

related to oil or gs.a production and gathenng operation.5, or 
"!n storage tank situated ic an under~und area (such 

u a ba.sement, cellar, minewo~lun~. drift, shaft, or tunnel) 
if the storage tank ii situated upon or above the surface o( 

the floor. 

The term 'underground storage tank' shall not include any 
pipes connected to any tank wh.ich is descnbed in subpara· 
gra p h.s l A I throl18h (1l. 

"(21 The term ·~Jated substance' mean5-
"(A) any substance defined i.n ieetlon 101(141 o( the Corn· 

pn!henaive Environmental Response, CompeMation, and 
Liability Act o( 1980 tbut cot including any substan~ 
regulated u a haz.anious wC.11ta under subtitle Cl. and 

· "(Bl petroleum. including crude oil or any fraction there­
olwhich ia liquid at stand.J.rd conditions of Lemperature and 
premUJ"e 160 degrees Fahrenheit and I ~-1 pound..s per ~wire 
ll1Ch abeoluta). 

"(3) The term 'owner' meana-
"(AI in the ca.rie of an underground storage tank in use on 

the date of eu:1ctment of the Hawrdous aod Solid Waste 
Amecdmec!.t of 1984, or brought tnto U-'8 .:ift.er that date, 
any penon who owns an undergrounq storage tank used for 
the storage, \!3e, or dispeMing of regulated 5U!lt.ances. and 

"(Bl in the c:ise of any underJ{T'Ound storage t.-..nk in wie 

before the date of enactment of the Hazarrious ond Solid 
W.a..ste Amendmenta of I ~X·I, hut no loni;f'r in u11e on the 
date o( r'nuctm.,nt of ~ul·h Arn1•111h111•nl.•, uny fl'"l"!l<Jn who 
owned 11uch Lank unml~h;.it.t·ly l.J.·fort• tht.' dJ.N.:0111111u11tron of 
i!.t uae.. 

"(41 The tenn 'operator' rnean5 any per.ion in control of, or 
baVUlg respon.s1bility for, the d.ai.ly operation of the under· 
ground stol'll,!Ie ta.cit. 

'"151 The tenn 'rel~' rn~ any spilling, leak..ing, emitting, 
diacharging, ~pin1e. leach.in1t. or dispunng from an under· 
ground st.or~e t.a.n.lr. Ull.o ground wut.cr, surface water or subsur· 
face 11011.s.. 

"(6) The tenn 'pel"30n' haa the same meaning a.a provided in 
~1un 10041151, except that euchterm includ~ a consortium, a 
Joint venture, and a commercial entity, a.cd the United St.ates 
Government. 

"(7) The tenn 'nonoperational storage tank' means any under· 
groun_d ~tor.ige tank in which regulated substanca will not be 
dci.,auWd or from which ~lated substances will not be dia­
pen.'!ed after the date of the enactment of the H.auu-dous aod 
Solid Wu:;te Ameodmect3 of 1984. 

''NanrtCATIOM 

"St:c. 9002. Col 'lJNllER.CROtlN'D SroR.ACE TANX!!.--W Within 18 
months aller thl! d;ite of enactment of the HazardoU!I and Solid 
Waste Amendmenl:I of 1~84. each owner of an underground sto~e 
tank shall notify the State or local agency or department des~ated 
pursuant to subsection lb)( lJ of the ewt.ence of such tank, specifying 
the ~e. size, type, location, and uses of such tank.. 

"(::!~Al For each underground storage t.:lnk taken out of operation 
aft.er January l, 1974, the owner of such t.:lnk shall. within erghteen 
months ail.er the date of en:ictment of the HazardoU!I and Solid 
Wa.ste Amendzaenl:I of 1984, notify the State or local ~ency, or 
departmt!nt dc,,.rgn:it.ed pur.1uant to sub6e<:tion lb• II of the e:rr:15tence 
of such tanks (unleis the owner k.no-.i the tank subsequently WB!I 

removt'd from the l{n:>Und). The owner of a tank taken out of 
operation on or before January 1. 1974, shall not be required. to 
notify the State or loc.:il ~ency under thi!i subsection. 

"(D) Notice under subparagrnph (Al shall specify, to the extent 
k..cown to the owner--

"(il the date the t.onk waa taken out of operation, 
"liil the age of the t.onk on the date taken out of operation. 
"liiil the size, t~ and location of the tank. and 
"(ivl the t~ and quantity of substances left stored in auch 

tank on the dat.e taken out of operation. 
"f3) Auy owner which brings into use ac undergTound storage 

tank sit.er the initial notification penod 6peclfied under paragraph 
( ll. shall notify the designated State or loco..I agency or department 
wrthin thirty days of the ex1.11t.ence of such tank, specifying the 48e. 
size, type. location and llM'S of such tank. 

"l4l P;.iro.grn ph.s I 11 through 131 of this subeectiou shall not apply to 
t.lnlu for which notice was given pursuant to section 103!cl of the 
C-0mpn-hens1ve Environmental ~poMe, Compecaation, and Li..a.bil· 
1ty Act of 1%0. 

"t5l Bt>gtnning thirty days after the Administrewr prescribes the 
form of notice pursuant to subsection 1b~2l and for eighteen mooth3 
therenft.er, any person who deposits regulated substances in an 
underground storage tank shall reasonably notify the owner or 
operator of such tank of the owner's notification requirementa 
pursuant to this subsection. 

"!61 Bt>"1nning thirty days a.ft.er the Administrator i..saues new 
tank pen"ormance standards pursuant to section 9003re) of this 
subtitle, any person who eells a tank intended to be U5e<i 8" an 
under;;round storage tank shall notify the purchaser of such tank of 
the owner's notification requ1remt!nt.s pur.1uant to thi-3 subsection. 

"lb) AGE~CY DESICNATION.--dJ Within one hundred and eighty 
days ofter the t!noctment of the HazardoU!I and Solid W~te Amend· 
ment.s of 191:!4, the Govemor.i of each State shall designate the 
appropnate State a.gene)'.' or department or local agencies or depart­
ment.~ t.o re.:e1ve the notilicat1on.9 under subsection (aJ ( 1) t2> or (31. 

"'l:!l Within twelv~ months after the dote of en:ictm~nt 'of the 
He.z.ardoll!I 1md Solid Waste Amendment.:i of 191:!4, the Administra· 
llrr, rn con~ult.:11ion with Stn!P. <1nd loc:il officials dt!51~n11ted pul"'SU· 
nnl to_.,,,..,,.,.,"'" 1h• l l, nn<l nft~·r nol1n• nnd opµortun1ty fur public 
""""'""Ill, ~hull p11·,,,_.rr1,._. the form of th!' noticc un<l llw 111form;.it111n 
to bt! 1m:lu1tc-.J in th" nolllicat1uns under sub~t1on lul r I J. l:!l. or (:Jl. 
In pr.,,,.;nb1nl( the form of such notice. the A<lmin1Strator shall take 
into account the effect on small businesses and other owners and 
opernton. 

RE.UABE D&n:CTION, PRl:VENTION, AND COIUli:cnON RECt:UTION.9 

"S~c. 900:J (oJ REcuu.noNs.--The Admini.strat.or. after notice and 
opportunity for public comment, and al least thr~ montM before 
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the etlecuve dates specified in subst'Ct1on in. >hall promul~ot" r""' 
lease detection, pn!vention, and corrl'Ctiun rel{Ul.1t111ns appl1cao1 .. to 
all owner:1 and operaton of underground stor:u;e ton&.,, u.s may be 
n~ry to protect human health and the- en,,ronml'nt. 

"!bl 01ST1NCTIONS IN RECl'UT!ONs.-ln promul.:atmg r~latioru 
under this s.ection, the Administrator may d1•1 mi;;uLSh betw~n 
types. elasse9, and ages of underground storage :.anks. In making 
•u;h diatinction1, the Administrator mav t.ake into ~ons1derollon 
iact.on. including, but not limited to: location of the tanks. soil and 
di.mate eonditions. u.ses of the tanks, htstory of maintenance. llJ(e of 
the tank.s. current industry rl°':llmmend.-d pr:a:tlCl"S. nntumal con· 
ae:uus codes, hydrogeology, water t.able, stz.e uf th .. tnnk~. quantity 
of regulated substances periodically dt!~it.eci in or dLSpen!>t"d lrom 
the tank, the t.eehnical capability of the ownc-N 1111<1 0(.>t'rator.1. and 
the compatibility of the regulated substance and the matenols of 
which the tank i..s fabncat.eci. 

"!cl RtQUIJU:ME.'ITS.-The rl'1t1Jlations promulg:i~ punuant to 
thia ~uon shall include. but nttd not be lim1t~-d ro. the following 
requirements re'Specting all underground stor~e tank:i-

··1 ll requirementa for ma1n1.1inin~ J leak dt!tection 1yatcm. an 
inventory control system together with tank testing, or a com­
parable system or method designed to identify relea.se-5 in a 
manner consistent with the protection of hun:.:in health and the 
environment; 

"121 requirements for maintaining records of any monitorini;i 
or leak. detection system or inventory control system or wink 
testing or com parable system; 

"131 n!qu1rement.s for reporting of relell..'it"S l\lld corrt><:tive 
action taken in response to a rel .. ase from an und.,rground 
storage ta.nit; 

"!41 M!quirement.s for taking corrective action in rl':lpons.! to a 
release from an underground storage tank: and 

"lSl requirement.I for the closure of Llnks to prevent future 
n!leues of r~lated subsUU!ces into the environment. 

''!di FINASCIAL R£SPONSJlllUTY.-<1J A.. he d~ms n..cessary or 
desirable, the Administrator ahall promulgate reguiat1nns contain­
ing requirements for maint.ainlllg evidence oi financial responsibil· 
1ty u he deems necesaary and desirable for t.nking corrective action 
and compensating third parties for bodily injury and property 
damage ca~ by 5udden and nonaudden accidental releases lll'l.Bing 
frarn operating an underground storage tAnk. 

"!21 Financial responsibility required by this 9u'-'ction may be 
estiibli.she-d in accordance Wlth regul.::it1on:i promulget.ed by the 
Adminutrator by any one, or any combinot1on. of the following: 
insurance. gueranlft. surety bond. letter of credit. or qual11icat1on 
a:i a ~If-insurer. In promulgating requirement.lo under thLS •Ub!!eC· 
uon, the Administrator is authorized to specify policy or other 
contractual terms, conditions, or defenses which are ncct>SSary or 
are unacceptable in establishing such evidence of linancail ~pons1· 
b11ity in order to effectuate the purposes oi this subtitle. 

"131 In any case wht!re the owner or operator LS in bnnkrupt.cy, 
reorganil.auon, or arrangement pursuant to the ft>dernJ Bankruptcy 
Cvde or ..,nere with rea.sonable diligence juri.sd1ct1on in any 51.Jlte 
court of the f'l'deral C-Ouru c;innot be obr.:u:it'd 11ver llll owner or 
operator likely lO b..o solvent at the time of jud,-.nent. any claim 
ari1mg from conduct for wh.ich evid .. nce of linnnc:i.l rt"5P<Jns1bd1ty 
m•..ist be provided under this sub:iect1on may h•• as....-rtrd dirt-ctly 
aoe:unst the g"Uarantor provid1nir such t''llH1t'nC't" of r.n..111.-1al r.-,,pon!l1· 
tidily. In the c""" 01 any action pursu11nt to th~• parni.;mph ,uch 
1;uarant.or !hall be enutled to invoice nil r1l{hts and J.,f .. nses .,.h1ch 
would have ~n available to thl' owner or <Jp..•ralor 1f uny ac110n 
had ~n brought a.;ainst the owner or O!><'ralor by the claimant and 
which would have ~n available to the l{Uorantor 1f an action had 
~n brought ~a1nst the iruarnntor by the owner or operator. 

"141 The Ultal liability of any guarantor shall be limited lO the 
a111rregat.e llmOunt which the guarantor ha.s provided 113 evidence of 
financial re-spon11bility to the owner or operator under thLS !.t!<:tlon. 
!"othing in thll su~tion shall be con~trut'd to limit nn:- other 
State or f<'(jeral st.alutory, coatractu11I or commCJn few l111bil1ty ui a 
g\lara.ntor to it.a owner or opernt.or mciudmis". but not limitc<l to. the 
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liability of ~ui:h l{uarantor for baJ fwth c1the~ .1n n~otiati~!r or in 
fa.ihng .to negotiate the settlement of any claim. Nothing 1n thia 
aubiiect1on shall be construed to diminuh the l1.Sb11ity of any per.ion 
under ~tion IOi or 111 of the Comprehensive Environmental 
Response, Compell"8tton and Li.ab1l1ty Act of 1980 or other 
applicable low. 

"131 for the purpose of thi3 subsection, the term ·~arant.or' 
rnean:i any P<'TSOn'. other than the owner or operator, who provides 
e-v1dence of financial respon:i1b11ity for an owner or operator under 
thi3 9ubsecuon. 

.. ,.,, Nrw T"NK P~RP'OR)of"NC~ 5TANDARDS.-The Administrator 
shall. not !11ter tha11 thr~ month:i pnor to the effeaive date sp..c1· 
tied in suhst><::ion d). ~ue performance standards for underground 
stora11t> tanks brouitht into use on or aft.er the effective der.., of such 
standanb. The p.!rlorm:ince st.andard.s for new underground st.oraj;te 
t.ank.:i shall include, but need not be limited to, design, construction. 
111st.allat1on, releasP. detection. and compatibtlity 9talldard.9. 
. "!fl F.rn:rnv~ D"TF".S.-< 11 Regulations issued pursullllt to subsec· 

twn 11:1. and 1J1 of Lht, !!CCllon, and standards LS.Sued pul"!uant to 
~ulr..«t1on lcl of this section. for underground storage tanks contain· 
mg rf>l;lJlated sub~tances deiined in &eetion 9001!2X8) !petroleum. 
including crude- oil or any fraction thereof which i3 liquid et stand· 
ard conditions of temperature r.nd pr~urel shall be ei:l'Ctive not 
l.:ltt!r than thirty months after the date of enactment of the Hazard· 
ous and Solid W:.istc- Amendments of 1984. 

"l :!1 St.and a rd!! issued punuant to subsection !el of this section 
1ent1tled · Nl•w Ta:ik . Performance Standarda'l for underground 
.,tora.:e tank9 cont.ain1ng r~luted subst.ances deline-d in section 
'.1001<:!~1\I ~hall be c-ffc-ct1ve not f;iter than thirty·~u rnonths after 
the dote of enuctment of the Hazardou:i and Solid Waste Amend· 
men ts of l!JlH. 

"1:JJ Reii:ulations is.sul'd punuant to subsection lei of thi.s section 
1ent1tlt>d ·R...qu1remPnts'I and standards LMUed punuant to subsec:· 
t1on •dl of this ;ect1on lentltled 'Financial Resporuib1lity'J for un· 
Jerground stornl(e tank.:! conl.a.lning regulated substances defined Ill 
section 900lt;!cAJ shall be effective not later than forty-eight rnonth3 
after the d.a~ of enactment of the H1Uardo1a and Solid WE13te 
Amendment.'! 0f I '.Jd4. 

.. lgJ INTERl!'f PR0111a1T10N.-< II Until the effective date of the 
st.nndards promulgated by the Admin13trator under subeection (el 
and after one hundred and e1i;:hty days after the date of the enact· 
ment of the Hazardous and Solid Waste Amendmenta of 1984, no 
person mt1v inst.all en underground storage tank for the purpose of 
slorml( r~.:ulJtl'<l subst.ances unless such t.anlt (whether of ain)!Cle or 
double well con~truc11on>--

'!AJ w1il preHnt relea.se9 due to corrosion or structural fail· 
ure fur thi? opernt1onal life of thP. tank; 

"181 i:i cathodically protected BJ!'ainst corrosion. constructed of 
noncorroS1ve matenal, ste-el clad with a nonco1T01S1ve matenal. 
or d~1gnl'<i an a ma11ner t.o prevent the relea.se or threat.ene<i 
releHSe uf any :.tort!d substance: and 

"rCI th., m11ter:el used in the construction or lining of the 
t.a.nk i3 C'Ompnuble wllh the su?stance to be stored. 

"1:!) :-.:0tw1th~tanrlinl( paragraph I IJ. 1f sod t.elts conduc:ted in 
accord:in.:e with AST.\! ::iwndara G57-78, or another standard ap­
provt'd by the Adm:n1~tmtor, show that soil r~LSllvity in an ansLll· 
let1on loc:i.t1on l!I i~.lJOO ohm/cm ur more 1unles.s a rnore stringent 
st.B.ndord 13 preicnt.-...1 hy the Adm111u.trnt.or hy rulel, a storage w.nk 
without rnrr<,,uun prot<'Ct1on may be inat.aJ.le-d in that local.Joa 
during thl• 1'<'r1o<l rw>iem'<l to in pnrsgrnph 1 lJ. 

"SEC. '.}00.t. r111 Ez.LMr.NT'S Oil' Sun: PRoc11AM.-~iag :!') 
montlu uft.cr the d.lt.c of enactment oi the Hazardous and SoJ,d 
We.st.c Amendment.'! of 193.t, any State may, suba11t nn underground 
stora;ie. tank release detJ>ct1on, prevention, and correction program 
for review and approval by the Adm1.ni.'ltr:itor. The progro.m may 
cov .. r tanks u.'il'd to st.ore rt"gtl.Jot.ed substances referred to in 
~011:!) 1AI or 1Bl ur both. A St.ate program may be aooroved by the 

·'. 1111 • .,, .... .... 
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Ad.mini3tntor under thia !leetion only 11 the State demoruitrnt.es that 
the State program includes the following n-quirementa llnd 
sta.n.dards &Dd provides for adequate enforcement of compliance with 
such requirementa IUld stand.a.nU-

"(l) requ.i.rementa for mauitaining a leak detection system. an 
illventory control system to!;ether with tank teilmif, or a com· 
parable S)'!rUm or method de:iil(ced to i1fontify rele11:1<'11 in a 
ma.oner coll5Utent with the prot.:ctio!l of human health and the 
ea V\l"Onmeat; 

"(2) requi.remeata for mainLllining r..co...U o( any monitorinl!' 
or leak detectioa S)"lltem or i.nvcat.ory control 11ys1.em or tank 
tating system; 

''13) requirements for reporting of any relt-3Se'l and col"l"C1:tive 
action ta.Ir.en in responae to a release from an UDdergroUDd 
storage tank; 

"(4) requirements for taking corT'!'ctive action in ~ponse t.o a 
reluae from an underground st.or.u:e tank: 

''15) requirements for the closure of t.'.!.nlu to prevent future 
re)ea5e1 of rqulated substances into the environment; 

"(6) requ.i.rementa for mainlfilninl!' evidenC(l of financial re­
sporuiibility for bk.ing corrective action and comp.consatwg third 
parties for bodily injury and prope"y d3lllage caused by sudden 
and noa.suddea accidental relea.:ia arising from uperatmg a.n 
undergrou.od storage tank; 

"(7) sta.ndanis o{ performance for oew UDdergrouod storage 
t.anlu;and 

"(8) requiremeota-
"(A) for cohfying the appropriate St.ate 8,l{ency or depart.­

meat (or local aJ!enc:y or departmentl designated act:nrdinif 
to lleC'tion 90021b• ll o( the existence of any opernuonAI or 
non-operational undergroUDd storage tank; Md 

"IBI for providing the inform::mon n!<lllll'1!tl on the form 
i.saued punuant to section 900~bA2l. 

"(b) Fl:oCl.Al. STA.ND..UWS.-1 ll A State program submitted u.nder 
th.ia aectioa may be approved oniy if the requirement.! under para­
graphs (J) througb (7) of subsection fol~ no le:55 stringent than the 
C:OrT"eSpond.ing requirements ~d:mh promulgated by the Ad.nuaia­
trator pur:suaat to section 9003fal. 

"(2)(Al A State program may b@ approrn without reg!ll'd to 
whether or cot tho reqwremeot.s referred t.o in PBr.:llfl"llPM t 11. t2l, 
13), and 15) of subdection (nl att 1"53 stringent than the 4'JrT~ponding 
nan~ under &ection !)O()::llal during the one-year penod com· 
mencint oa the date of promulgation of rt'l{Ulauons under !leCtioa 
9003(a) il State ~latory action but no Stnte legislative action ia 
required in order to adopt a St.ate program. 

"!Bl U auc:h State l~lative action 13 required, the State program 
may be approved without regard to whether or nut the requirement.a 
referred to in paragraphs (11. l::!J. 1:J1, and 1SJ of sut-<:tiun lal are let1a 
1tringeat than the corresponding standards under e«t1on !)OO:J1a1 
during tho two-year period commencing on the date of promull!'allon 
of regulations under section 900:JlaJ land dunng an add1uonal one­
year penod aft.er suc:h legulative action 1f regulations ure required 
to be promulgated by the State pursuant to such lt.~lauve action I. 

"(cl F'IMANCLU. Rl:sPONSIBIUTY.-\ 11 C-Orrective action and compen­
sation progr:i.ma fi.nanced by f~ on !<Ink owners and operat.on and 
ad.mini.itered by St.ate or local °"enci~ or department.a may be 
aubm.itted for approval under subst!ction 1aA6) 8.9 eVldence of finWl· 
CUil resporwbility. 

"(2) Financial respona1bility required by thia sub'.'M!Ction may be 
established in sccordance With regulations promulgated by the Ad· 
muust.rator by any one, or any cumbmat1on, of tha followin~ inaur· 
ance. guarantee. surety bond, letter of ne<lit. or qualtlicnt1on WI a 
aelf·iruurer. In promulgating r~u1rem.,nt.s under th19 subeectton, 
the Admmistrator is authorized to ~pt."C1fv policy or other contrac· 
tua! t.emu. condiuons. or dele~ which ore necel8al)' or ore 
unacceptable 111 establishing such evidence of financial respons1b1l· 
tty 111 order t.o effectuate the purpose5 of thl3 subtitle. 

"131 Ia any caae where the owner or operator is in bankruptcy, 
~rganu.allon. or arran"ement pur.iuant to the federal Bankruptcy 
COOe or where with rea.sonuble d1li1<cnre JUnsd1ct1un an any Stnte 
court of the Federal couna c.e.nnot be obtuined over an owner or 
operator likely to be solvent ot the time of judisment, any clrum 
11.r1~111g from conduct fer which evidence of financial rrspo11!11b1hty 
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must be provided under ihis sub$E'C'tJOn ma:-- be ~rted direct! 
al(amst the r.:uorantor providing such evidence of ftnancial respon.51 
bility. In the case of nny action pursuant to this paragraph auci 
1,ruarantor ;hall be entitled to invoke all nghts and deferuies whic! 
would h:Jve been available to the owner or OpP.rator 1f any actior 
had been brought er.:ninst the owner or operotor by the claimant am 
wh1~h would huve ~n ovn1lable t.o th~ gu<irantrir 1f an action hnc 
bft.n bruul(ht er.:a1nst the guarantor by the r,wner or operat.Gr 

"(~) The total liability of any ~11rantor shail be Jlm1~ to th< 
nl{gTl'l(11t.c umount which.,the ~orantor ho.a prov1df:d a.s evidence o. 
financial rt·"µons1bdity t,o the owner or operator under th13 section 
:--;othmg in th13 sub:;ection shall be constru~ to limit any other 
State or Federnl sl'.<ltutory, contractual or common law li11btlity of c 
guarantor tv Its owner or o~rat.or inc!uding, but not limtt.ed tD. the 
liability of such guar:intor for bad faith either 1n negot1atmg or 1n 
failing to negotiate the settlement of any claim. Nothmg in ths 
subsection shall be construed to diinin1Sh the liaoality of any per.;on 
under Sfftion 107 or Ill of the Ccmprehens1ve Environmental 
Response, Compensation and Liability Act uf !9e0 or other applica· 
ble law. 

"15J For the purpose of this subS<"Ction. the t.erm '61Jarantor' 
means any per.ion. other than the owner or ope~ator. who provid~ 
eV'ldence of financial r~pons1b1lity fur an owner or operator under 
this subst.-etion. 

"!di EPA DE"rt:RMINATION.~ ll Within one hundred and eighty 
dnys of the dote of receipt of a propo5(:'0 Sta~ program. the Adnnni.s­
trator shall. after notice and opportunity for cub1ic comment, make 
o determination whether the St.at.e's progTam compliee with the 
provis10!1ll of thi.s section and proVld~ for adequate enforcement of 
compliance with the reqwrements and et.andarcis adop~ pursuant 
to thta !W!ctlOn. 

"!2l If the Admini.etrot.or determines that a State p~ com­
plies with the proV\S1ons of thi.s section and provides for adequate 
enforcement of compliance with the ~u1rementa and standards 
ndoptc<i pur.iuant to th1'1 section. he ehall approve the State program 
111 lieu of the Federal pT"OlfTa.m and the ::it.ate shall h..ave primary 
enforcement reiponaibil1ty with ~pect to reqwrementa of it.s 
p~m. 

"(el Wl'TliORAWAL or Al.!TifulUUTION.-Whenever the Admm.i.stra· 
tor detenntnes oft.er public hearing that o State 13 not ad.mmi.stering 
and enforcmg o program nuthorized under thas subtitle in acccrd· 
once with :he proV\!!1ona of th13 6eC't1on. he shall so notify the St.at..e. 
lf oppropnate action i.e not taken Within a reasonable time, not Ul 
e~ceed one hundri:d and tw.,nty da)'ll after such nouficatioa, the 
Administrator shull Withdruw opprovaJ of such ;irogram and reee­
tnbliah the Fei:leral program punuant to this subtitle. 

"IN!IP!X."r!ON!I, MONl"T{)RL°'C• AND n::rrtNC 

"~. '.)(10:"1 tal .f'UKNISlllNC IN1'<'JR.'4AT10N.-For the purpoees of 
developing or a5.S1sting in the development of any ~lat100. con­
ducting any study, or enforting the proVL!ioru of thla subtitle.

1
_:k 

nwnl!r or OJl"'rlllOr of an underl{T'Ound stonu;e tank tor any 
~ubJed to study under section 900() that i.s used for storing regulated 
subst.lncesl shall. upon n!quest of any otlicer, employee or repre­
o;ent:mve of the Environmental Prote<:tion Agency. duly deiiignated 
by the Admin1.3trator, or upon request oi any duly desUtna.t.ed offi· 
ccr, employee, or representative of a State with an approved pro­
gram, furna.sh information relating to such tanks. their aaaoci.ated 
equipment, their contents. conduct mocitonng or testing, and 
permit such officer at nil rea50nable times to tuive aet:ef\8 to. and to 
copy all rt...:urds reluting to ~uch tanlui. For the purposei of develop­
ing or assU1ttng in the development of any rel(Ulotion. conducti.tuc 
any study, or enforcing the prov1S1ons of thia eubt1tle, such oilicers. 
employee~. or repr~ntatlves ore authorized-

"( 11 to enter ot reB.SOnoble times any establishment or other 
pince where an undentround stor!l,l\e tank i.s located; 

"r2J to 1nspKt and obtain sampl~ from any per.ion of any 
rl"){l1lat.ed substances contained in such tank: and 

"1:ll to conduct monit.onng or ~ting of the tanb. a.ssocUI~ 
equipment, content.a, or surrounding 50Us, wr. surfa1.e water or 
ground water. 

Each 9UCh ir111pection shall be commenced and ~ompleted with re.a· 
sonable promptneM. 
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"(bl CoNm>CN"l'U.UTY.-<1> Any records. report.I. or information 
obtained from any pel"!Ona under thia llK'lion shall be avllllnble to 
the public, except that upon a e.howmg sat~factory to the Adm.inia­
trator lor the State, aa the caae may beJ by any pt"r.ion that recQrda, 
rt!porta, or. information, or a particular part thereof, to which the 
Administrator (or the State, as the case may bel or any officer, 
employee, or representative ther~f has ac~ under thia lleC'tioa if 
m.nde public, would divulge information entitled to protection under 
section l!IOS of title 18 of the United St.at.es Code. euch information 
or particular portion ther"!Of ab.all be considered confidentl.IU in 
accordance with the purposes of that section, except that such 
record. report, document., or information may be dl!!ClO&e<:i to other 
offi~n. employees, or authorized reprPSenlat1ves of the United 
Stata con~med with carrying out thi..a Act, or when relevent in any 
proceeding under this Act. 

'"!21 Any penon oat eubject to the provisions of section 1905 of 
title 18 of the United Sta~ Code who know1::~!y lllld wiilfully 
divulges or dU!cl08e9 any information entitled t.o protection under 
thJ.t aub&«tion shall. upon conviction, be subiect to a fine of not 
more lha.o $5,000 or to imprisonment not to exceed one year, or 
both. 

··r31 [n eubmitting data under this subtitle, a pe~n required to 
provide such data may-

"(Al designate the data which such pe~n believ~ is 1mtitled 
to protection under thi:I subsection. and 

'"(Bl submit such designated datoi separatt:ly from other data 
eubm1tt.ed under this subtitle. 

A de11ignation under thi:I par~ph shall be made in writing and in 
such manner as the Administrator may prescnbe. 

"(4) Notwithstanding any limitation contained in thi.s se-ction or 
any other prov1sion of law, all information repo~ to, or otheriort.Se 
obtained, by the Administrator tor any representative o( the Ad.min· 
i.strator) under tha Act shall be made available, upon wntten 
request of any duly authoriz.ed committ.e-e of the Congr~. to such 
committee 1 including re-cords. reptJru. or information obtained by 
represent.atives o{ the Evironmenta! Protectaon Agency). 

''n:DClAJ. ENP'OBC~E~ 

··su:. 900*i. (al CoMPUAHM! 0RDER3.-1 I l EJCcept as provided in 
paral{Taph 121, whenever on the basis of any information. the Adman· 
1.S[rator determines that any person LS 1n violation of any 
~uirement of thaa subtitle, the AdmintStrator may i!Miue an order 
l"e'lUinng compliance within a reasonable spec1!i..-.J time penoJ or 
the Administrator may commence a civil action in the Unit.e<l St.a~ 
dutric:t court in which the violation occurred for upprupnat.e relief, 
including a temporary or permanent iniunction. 

··121 Jn the case of a violation of any re<\Uirement of thi.s subtitle 
when 9uch violation occurs in a State w1th a pro~am approved 
under secuon 9004, the Administrator shall l(lVe notice to the State 
1n which such violation has occurred pnor to 1Mu111g an order or 
.:cmmencing a civil actaon under thi.s section. 

"131 lf a violator fails to comply with an order under this •ubsf.e· 
lion within the time specifir!d in the ordrr, he shull ~ li.Jblc for A 

:l\·il penalty of not more than $25,000 for l'ach day of continued 
nuncomplia.nce. 

·1b1 PRocuiuu.-Any order iAsued under thi.s ~ion shall 
bt-come final unlrM, no later than thirty d:iys ofter the ordt·r L5 

~rved, the person or persons named therein n-qu..st a public hear· 
ing. Upon 1uch reque5t the Administrator shall promptly conduct a 
puolic hearing. In connKllon with any pro.:f'ed1n11: under tins section 
the Adminutrator may isaue 9Ubpo<!nas for th~ attendnnce and 
ti"'>tlmony of witnesses and the production of reJe .. a1~t p11~N. h<~•k.:i. 
.Jnd riocumt'nta. and 1nay promull(11tt• rul~ for ,t.,,.;.,vt•ry pro.:1'<l11ro..,. 

'tcJ Cot..iT•:Nn OP' Owu•.R. -Any urrl1•r ,....,... ... ....J u11d,•r tl11:-t "4 ... ·t11111 
~hull °'lllf .. w1lh rr11~turuthl,• !"J't"\'lfil'llY Ch•• llJIUn· 11f th1• \'lolataun, 
•P<...:1{y a rt'U:t0n11ble tnne for compliunct', and u.•.scSff a P"nulty, 1f 
any, which the Administrator determinei ta ren11e>nable takmst int.o 
acrount the c.eriousnesa of the violation :J.Jld any ~°',.] fmth efforu t.o 
01mply wnh the applicable requu-emenu. 

"ldl Civn. Pvui.Tl!3.-Hl Any owner who lcnowin'1:1Y fail:i to 
notify or submita fA!!k" information pur.iuant tu -.·uon ~JUO:aaJ ehall 
~ ~UbJl"Ct i:.o a ciVII penalty not to exc~ $10,001) for euch tank for 

FEDERAL LAWS 

which notific:ition ia not given or false information ia submitted. 
'"(2) Any owner or operat.or of an WJdergrow:id 11.0rage t4nk who 

fatla to comply with-
"! Al any ~uirement or standard promulgated by the Adznin· 

iatrator under section ~003; 
"CBI any requirement or standard of a St.ate program ap­

proved pursuant to section !)004; or 
'"(C) the provisiuru of section 90031gJ <entitled 'Interim 

Prohibition') 
shall be subject t.o a civil penalty not to e:rc~ $10,000 for each t.a::k 
for ench dDy of violation. 

''~ltll.AL rACWT!IC3 

"SEC. !JOO'l'. (aJ APl'tJCAT'ION or Sull'TT'T'U:.-Each department.. 
agency, and instrumentality of the eJCe<:utive, legislative, and judi· 
cin! brnnche:s of the f'c<lera.l Govemment having jurisdiction over 
any underground ~torage t.mk sh.:l.11 be subject to and comply W\th 
all Federal, St.'lle, inter.ilolt.e, and local requirement3, appliCDble to 
such tank, both substantive and procP.dural, in the same manner, 
and to the same e:rtent, a.s any other pe~n is subjec.:t to such 
requittmenu, including payment of realtOnable service chargt5. Nei· 
ther the United Sut.es, nor any ~ent, employee, or officer thereof, 
shall be immune or e:rempt from any p~ or !lallct1on of a.oy 
St.ate or Federal court with reepect t.o the enforcement of any such 
injunctive relief. 

'"!bl ?ru:smV<TIAI. Ex£MPT'ION.-The President may e:rempt any 
underground ~torage tank3 of any department. agency, or in.stru· 
mentality in !he e:reeutive branch from compliance with euch a 
requirement 1f he determine5 it to be in the paramount interest of 
the United St.ates t.o do so. No such exemptioa shall be grant.ed due 
to lack of appropnation unless the President shall have specifically 
requested such appropnalion a3 a part of the budi;:et.ary process and 
the Con'!'rcs:i ~hail have iailcd to make available such reque!U..'<i 
appropnataon.s. Any eJCemptaon sh.all be for a penod not in e:rces.s of 
one ye;ir, but additional exemptions may be grant.ed for periods not 
t.o e:rceed one year upon the Preiident'.s malua~ a new det.ermana· 
lion. The Pn.•,,,.J.,nt ohaJI report each January to the Con~ all 
exemption.s from the re•quircmenu of th.i!i s.ecttan granted durini;: the 
pn-tt<ianl( calen<Llr year, to1o;ether wah his reru.on for granting each 
9uch l·:remptaon. 

''ST A TIC A llTI' 0 iUTT 

'"Sa:. 9008 Nothinl{ in thi:I subtitle shaU preclude or deny any 
right of any St.ate or politic.a.I subdivision thereof to adopt or enforce 
any regulauon. requirement or st.andard of performance res~in~ 
unciel'"l{Tound st.orllfte !Jlnk.s that is more stringent than a regulatiun, 
f'eflUirement. or st.andard of perfonnance ;o effect under thl.5 
subtitle .. 

"ST\JDY or UNOICRCBOUllD STOIUCZ: TANU 

"S!C. 900'.J. !al ~ou:uw TANrts.-Not lat.er than twelve :nonths 
after the date of enactment of the H3LBn:lous and Solid WBBta 
Amend.cnent.5 of 1984, the Adm1nu;trator shall 'omplete a 11tudy o{ 
underground stor~e t.:i.nk.s used for the st.ornge of regulated sub-
1to.oC\'S rlefi.ned in ~tion !)()() 1(2)( Bl. 

"Cbl Oma TANU.-Not lat.er than thir.y-eu months after the 
dote of enactment of the H=rdou.s and Solid Waste Amendments 
of 1981, the Adani.ni!rtrat.or shall complete a study of all other 
unci~l'"l{Tnund stor:i..;1' wnka . 

'"Id Eu:MKN"n or ST11nir.1.-Th., ~tu<lit~ unt!"r <Ub:ooect1ons lnl and 
ChJ ~hull 111du1f., un •L--m•·nt uf tht• 111(1".'t, lY£>'"'1 tinduJ1111( m..th1 .. 1..:i 
of rn.anufo~-cure, ,.,..,tin..::., prott...:taun H)'\>tcm.s. lh<1 compatibility of 
I.he construction materials and the i.mtallation methods! Wld loca· 
tions (iocludi.i1({ the climate of the locatiollJll of such ta.nk.s; soil 
cond1tioll.!, water t.able:s, .aad the hydrogeology of tank locatiorl!I; the 
relutiorl!lhip betw!'<"o the foregoing factors and the likelihood uf 
relea.ses from un<lc~round storage truik.s; the etTectivene311 and cost.s 
o( in~nLory 11ystt:m.s, tank testing, and leak detection s~ms; and 
such uthn fact.ors a.s the Ad.min Ultra tor deems a ppropnat.e. 

f .,,,, ·""' 11111 •. 1 ,,.111·1 
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"(d) F.utM AHO Hr.AT?1'o Oa. TA1'll13.-Not later than trurt,r-i!ix 
months after the date of enactment of the Ha.zardous o.nd ::xilid 
Waste Amendments o( 1984, the Administrator shall conduct a 
study regarding the tank.s referred to in section 90011 ll (Al and lBI. 
Such study sha.11 include estimates of the number and location of 
such tanka and an anal}'3i.s of the extent to which there may be 
releaaes or threatened relea:ies from such t.anlr..s into the environ· 
ment. 

"Ce) REJ'ORTS.-Upon completion of the studies authori?.ed by thi3 
section, the Adm.inistTBtor shall submit reports to the President and 
to the Congress containing the results of the studies and recommen­
dation. re:specti.ng whether or not such tanks should be subject to 
the preceding pn>vUioD..:!I of thU subtitle. 

"(0 REilolJRBEMENT.-<ll If any owner or operator (excepting an 
sg~c:y. department. or iratrumentality of the United States G\lv­
ernment. a St.lte or a political subdivision thereQO shall incur coots. 
including the IOISll of b~in~ opportunity, due to the closure or 
interruption of operation of an widerground suir.ige l<lnk 11alely for 
the purpoee of oonducting studies authoriz.ed by thi!i section, the 
Adminiatrator shall provide such person fair and equitable reun­
bursement for such costs. 

"(2) All claims for reimbur.iement shall be filed witn the Admi.n;.,.. 
tnitor not later than llinety days !liter the clooure or interruption 
wh.ich gives~ to the cl.aim. 

"(3) Reimbursementa made under this section shall be from funds 
appropriated by the Congress punuant t.o the nuthoriz.at1on con· 
tained i.n section 2007(gJ. 

"(4) For purposes of judicial review, a determination by the Ad· 
miniatrator under thU subsection shall be COIUidert'd final agency 
acuon. 

"AUTHOIUZAnON OP APPROP!UAT10N9 

"Sa:. g()lO. For authorization of appropriations to carry out this 
aubtille, aee section 2007(g). 

Solid Wasle Cleanu1> on 1-'l·liu;.il l.;.imh in ,\hJ,l..;.i 

Sec. 3. [Repealed by Pl. %-41'21 
Sec. 4. (a) In order w Jci1101h1ratl' L'ff.:,;l!\l' 1m·;111' 

or dealing with contaminat11lll ol puhlic \\;!Irr '11rplil'' 
by leachate from abandonl·J or P1l11.:r la11JIJll,, 111.: ,\d· 
ministrator of the E11v1ro11111c11ral l'nll..:1.:tio11 :\!,'.L'll.:' 1' 
authorized to provide teo,:hni..:al ;111J linancial a,,j,(;111.:L' 
for a research program to i.:onrr1•I lca.:hatl' from lhl· 
Llangolkn Landfill in Ne'' ( ·;1,tk ( ·ll11111v, lkb\\;l!l'. 

(b) The research program a111h11ri1l'd hy 11ii, ,,.,·1i1111 
,hall he Ji:,igncu hy 1hc :--.;,.,, < ·.1,1k < ·011111' ;11L'a\\1d,· 
1,1.a~te treatment rnanagc111,·111 pro;:1;1111, 111 dH>p,·1;1111111 
with the Environmental ProtL'L'li1111 Ag,·11L"y, 10 dt:\L'l11p 
rncrhod\ for controlling kad1;1IL' c·ll11t;1111111a1i1111 lro111 
Jhandon.:d and other la11dlilh 111;11 ma\ 1i,· .1ppliL·J ;11 
1hc I.langollcn l.anulill a11d at 01111.."1 la11dlill, 
11lrougho111 1hc ~atio11. "i11d1 r,·,l·;m:h 1'rllt'1 ;1111 ,li;d( 
111vc\liga1c all al1cr11a1i1,· ,,,11111u11' 111 1.·1111n11'l' ;1,11111i-, 

111duJing-
( I) hyJrogcolP!-!IL' j,ola111111 ol Ilic· la11dldl ..-11111h1111.·d 

"ith thl' LUllcctio11 a11J 111.·.11111c·111 1>1 k;1l l1;1ll'. 
C2l l..''\L';1valio1111! 1lic: 1l·l11"" l1•lii1",·d "' ,11111,· l\p1.· 

o I i nci ncr ;11 ion: 
(3) c.\i.:.1valin11 ;111d 11.111,11111;1111111 111 tile· 1cl11"· It> 

;1110thcr l;indfill: ;111d 

,")-1..:._ 
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(4J 1. 0 ilkL·t11111 am.I 1r,·;11111cnt ol L·o111arninatcd 
k;1d1;111.· 1>r g1111111d \\illl'L 

'i111.l1 l('l';m:h ['lrogarm \hall \.0 011\iui.:r lhl.' l.'L'llllOlllil', 
"l(J;i(, .111d l'll\irOll!llClltaJ llHl'l'4UC.:lll'I.:' of l..'adl .... lll.'h 
al1011;111\ L'. 

(\.) Th .. · /\J111i11i,lrator or lltc £:11\'ironmc:nt;tl l'rotCI.'· 
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1. FOREWORD 
The American Petroleum Institute takes no position as to whether any proce­

dure, method, device, or product mentioned in this bulletin or its appendices is 
covered by an existing patent or copyright or as to the validity of such coverage. 
The bulletin does not grant the right, by implication or otherwise, to manufacture, 
sell, or use such procedures, methods, devices, or products so covered, nor does 
it insure anyone against liability for infringement of such patents or copyrights. 

This bulletin is available for general use by those interested, but the American 
Petroleum Institute shall not be responsible or liable in any way for loss or damage 
resulting from such use or for the violation of any federal, state, or municipal 
regulation with which it may conflict. 

This bulletin supersedes and replaces the previous bulletin entitled, ··Recom­
mended Practice for Bulk Liquid Stock Control in Service Stations, January J 973 
Edition, Reprinted July 1976." 
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2. INTRODUCTION AND PURPOSE 
Any merchandising operation in which a commodity 

is handled in bulk is susceptible to stock or inventory 
losses. This problem becomes even more critical at 
retail outlets selling motor fuels since the principal bulk 
commodity handled is volatile. Thus, special care must 
be exercised to hold product losses to a minimum so 
as to provide a safe environment for the operator, 
employees, customers, and neighbors; to minimize air 
and water pollution; and to maximize profits. 

The negative effect of product losses on profits needs 
no explanation. However, the operator should under­
stand that he, as well as the owner of the underground 
storage and dispensing equipment, may be subject to 
financial penalties imposed by governmental agencies 
if product leakage causes contamination. He may also 
be liable for personal injuries and property damage 

resulting from hazardous conditions caused by product 
leakage as a result of his negligence. Funher, the Occu­
pational Safety and Health Administration (OSHA) re­
quires the operator to maintain and reconcile inventory 
records. Several states have similar regulations which 
contain penalties for noncompliance. 

The purpose of this bulletin, then, is to assist the 
operator in reducing his bulk stock losses, thereby 
achieving a high level of safety and pollution control 
while also maximizing profits. This bulletin describes 
and explains practices and procedures needed to achieve 
good bulk stock control since it is the basic method 
for recognizing unaccounted-for losses. This control is 
achieved through the daily preparation and review of 
inventory control records. 
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3. ACCOUNTING SYSTEMS 

The necessity of establishing and using an adequate 
accounting system. not only for inventory, but for the 
business in general, cannot be overstressed. Even a 
very simple system may be adequate to control inven­
tory of bulk liquid stock, but it is of the utmost impor­
tance that it be used every day. 

As a minimum. the system should clearly show each 
day the following information for each grade or type 
of bulk liquid product: 

I. A record of all bulk liquid receipts (i.e .. delivery 
invoices). 

2. A record of all bulk liquid sales (obtained from 
the fuel dispensers). 

3. A record of bulk liquid used other than that sold. 

4. A daily reconciliation between sales, use, receipts, 
and inventory-on-hand. 

Many different accour.ting systems are available. 
Most supplying oil companies will advise their opera­
tors as to the proper accounting procedures to be used, 
including the use of suitable accounting forms and 
where they may be obtained (a sample daily gasoline 
inventory record is included as Appendix A). 

Once the operator has adopted a system, he should 
use it conscientiously and according to the instructions. 
In some cases. the circumstances of an individual opera­
tion may be such that after a reasonable period of use, 
the system can be simplified without impairing its pur­
pose or augmented to provide additional necessary in­
formation. However, to be of full value, the system, 
no matter how it is modified, must be used daily. 

4. SOURCES OF LOSSES 

For the purpose of this discussion, losses are divided 
into two categories: those which are unavoidable be­
cause of the nature of the business and the character­
istics of the liquid, and those which can be controlled 
and reduced by following appropriate stock control 
procedures. 

5. UNAVOIDABLE LOSSES 

Any business involving the handling of merchandise 
is subject to unavoidable stock losses. The operator 
of a retail gasoline outlet is even more subject to un­
avoidable stock loss because of the volatile nature of 
the liquid product he handles. A portion of the product 
in the'storage tanks will vaporize and occupy the empty 
portion of the tank as a vapor-air mixture. When prod­
uct is received, an equivalent volume of vapor-air mix­
ture is forced out through the vents by the incoming 
product. Where vapor emission control equipment is 
in use. the vapor-air mixture is returned to the tank 
truck making the delivery. 

Regardless of whether the storage system is or is 
not equipped with vapor emission control equipment, 
vapor-air mixture is seldom. if ever, expelled from under­
ground tanks except during deliveries. The only other 
times when this condition could_ occur are when the 
vapor-air mixture expands as a result of an increase 
in temperature or when the barometric pressure changes. 

The temperature of the ground around underground 
tanks does not vary appreciably from day to day. Even 
if underground product temperatures increase, vapor­
air mixture normally will not be expelled from the vent 
because increased space is created whenever product is 
pumped from the tank during a sale to a customer. 
As a result, air is drawn into the tank rather than vapor­
air mixture being forced out. 

It is reasonable to conclude that vapor losses other 
than those which occur when deliveries are made to 
the underground tanks are so small that they could 
not be detected by ordinary gaging methods. 

Differences in temperature between the product be­
ing delivered and the product already in the tank will 
cause a temperature change after delivery. If the tem­
perature of the stored product drops, the volume will 
decrease, resulting in a shrinkage loss. Conversely, a rise 
in temperature results in product expansion. 

Finally, the virtual impossibility of calibrating the 
meters of gasoline dispensers to achieve and maintain 
I 00 percent accuracy should be recognized. Understand­
ing this, the National Conference on Weights and Meas­
ures has established ::!: 7 cubic inches per 5 gallon 
measure ( ::!: 0.6 percent) as the legal tolerance level of 
gasoline dispensing meters. Since meter calibration var­
iances involve overages, as well as underages, customers, 
on balance, receive full measure (procedure for testing 

the accuracy of gasoline dispensing meters is described 
in Appendix B). 
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In addition to these normal losses, the operator 
should recognize that an apparent reduction of inven­
torv will occur when a new outlet is opened or tanks 
and lines are repaired at an existing outlet and the dis­
pensing pumps are then placed in operation. ·rhis is 
caused by the withdrawal of product necessary to fill 
the lines. The operator should gage the tanks and. if 
necessary, make an adjustment to his records. Neither 
the line fill nor the unavailable product in the tank be­
low the suction stub should be considered lost since the 
product remains at the outlet and can be reclaimed or 
accredited as necessary. 

6. MAGNITUDE OF NORMAL LOSS 
The variances which have been discussed cannot be 

controlled by the operator. as they arc inherent in the 
retail outlet operation and in the characteristics of the 
product handled. Data from a Treasury Department 
survey of regional differences between the volume of 
gasoline received and the volume dispensed at retail 

outlets showed that average geographic variances were 

within the range of + 0.27 percent to - 0.40 percent. 
In the aggregate, these variances are small enough to 
fall within the limits of good business operating over­
head and should be considered as such by the operator. 

It is apparent from the foregoing that a single or ab­
solute figure cannot be developed to characterize the 
unavoidable losses of gasoline at specific retail outlets 
due to shrinkage, vaporization. meter calibration, and 
other causes. An operator should expect small varia­
tions in his inwntory control. However. losses generally 
should not exceed one half of one percent ( 0.5 percent) 
or five gallons of every 1,000 gallons delivered. Any 
outlet operator whose losses exceed this amount when 
measured over extended periods of time should care­
fully examine his operating practices. Of even greater 
concern should be s11ddc11. unexplained variances from 
the established pattern vr small hut growing daily fusses 
(the steps to be taken when inventory records indicate 
an unexplained variance are outlined in Appendix C). 



4 American Petroleum Institute 

7. CONTROLLABLE LOSSES 

The largest stock losses in a service station operation 
occur from practices and conditions which are within 
the operator's control. These include leaks, spills, theft, 
and product used on the premises. The larger the 
operation and the more persons employed, the more 
necessary it becomes to adhere rigidly to established 
procedures for good stock control if the business is to 
be successful. 

7.1 LEAKAGE 

Leaks can occur in dispensing equipment, under­
ground piping, or tanks. Losses from this source can be 
reduced by proper product accountability, by regular 
inspection of the visible parts of the product handling 
system, and by the prompt recognition of symptoms 
which indicate leaks in the underground portion. 

The dispensing equipment should be inspected at 
least once a week. If possible, this inspection should 
be made while the equipment is operating. Whereas, the 
operator might tighten a leaking connection, he should 
not attempt to correct a condition requiring extensive 
repair. Under no circumstances should electrical 
connections be broken or disconnected. If repairs or 
adjustments are required, the operator should imme­
diately notify those responsible for maintenance of the 
equipment. 

Evidence of leakage from buried equipment can be 
gathered from inventory control records and from ab­
normal operation of pumping equipment. Some of the 
more obvious symptoms of such leaks are: 

1. Loss of product in a tank during periods when 
product is not dispensed usually indicates a leak­
ing tank, but might also indicate an unaccounted­
for withdrawal, theft, or extreme temperature 
change. 

2. An unaccountable increase in water in an under­
ground tank may be caused by a leak in the tank 
if the ground surrounding it is saturated. Under 
such circumstances, water may leak into the tank 
instead of product leaking out. The increase in 
water may also be caused by a leaking gage or 
fill cap, and these should be examined and made 
watertight, if necessary before concluding that 
the tank is at fault. 

3. Increasing differences between the amount of 
product received and dispensed may indicate a 
meter calibration problem, theft, or a leak in tanks 
or piping. In this case, refer to Appendix C. 

4. Where fill boxes are located remotely from the 
tanks, large differences appearing consistently be­
tween the amounts invoiced and the tank gages 
after deliveries may indicate a leak in the remote 
fill liqe. In such event, the line should be tested. 

5. A hesitation in the delivery from a standard dis­
pensing pump may indicate a leak in the suction 
piping, although such hesitation may also be 
caused by a leaking foot valve or, in warm 
weather, by vaporlock. Should this occur, the 
inventory control records may indicate whether 
the cause is mechanical or whether product is 
actually being lost. 

6. In a remote pumping system, meter spin without 
product delivery may indicate a piping leak. 

7. Gasoline odor in spaces below ground adjacent 
to the station may be evidence of underground 
leaks, whether in the tank or piping. 

Should the operator observe any of the foregoing 
symptoms, he should immediately notify those respon­
sible for maintaining the equipment. He should not at­
tempt to correct the condition himself, as the operation 
may involve some hazard and may require special equip­
ment. Further, in some locations, only specially licensed 
mechanics can work on station equipment. 

If gasoline odors are detected in an off-property loca­
tion or if there is evidence of leakage at the outlet, the 
local fire department and the owner(s) of underground 
storage and dispensing equipment should be notified 
immediately. 
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7.2 SPILLAGE 

Spillage losses can occur during receipt of product if 
the truck hose connections are not properly made 
either at the truck or :rt the fill box. These connections 
should be observed by the operator at the beginning of 
the delivery and corrections made if necessary. 

Inspection of the truck's compartments to be sure 
they are empty may prevent a spill caused by prema­
ture removal of the truck hose from the fill box when 
delivery is made from a calibrated compartment hy 
gravity. 

Care should be exercised to avoid overfilling the 
underground storage tanks. The ··Proccducc for Re­
ceipt nf Product.·· (page 6. 8.8) if followed. will rrc­
vent spillages from this source. 

7.3 THEFT 

Although loss through theft will not commonly occur, 
it must be considered. The accounting ... ystcm must pro­
vide for periodic checks of purchases. sales. and inven­
tories. If excessive variations of inventory arc revealed 
by such checks, the facilities of the outlet and the 
operating procedures should be scrutinized closely. If 
this examination docs not indicate the cause of the 
variation, the possibility of theft must be explored. The 
stock-inventory control system should be designed to 
take into consideration the fact that the normal causes 
for loss may be utilized to cover up fraudulent opera­
tions. Therefore, to prevent loss by theft, the operator 
must maintain a constant and careful watch over the 
operation of the system and immediately investigate 
any abnormal losses. 

7.4 PRODUCT USED ON PREMISES 

A careful record should be kept of all product dis­
pensed for use on the premises or for the personal use 
of the operator and his employees. Such withdrawals 
must be properly accounted for if the stock control 
record is to show a true picture of inventory and losses. 

Losses cannot be ascertained with any degree of ac­
curacy without good gaging procedures and properly 
adjusted dispensing meters. The procedures for gaging 
(outlined in the following section), for meter checking 
(Appendix B}, and the- instructions for the proper use 
of the gage stick (Appendix D) are designed to assist 
the dealer in accurately accounting for his bulk liquid 
stock. 

8. PROCEDURES FOR REDUCTION OF 
CONTROLLABLE LOSSES 

The following procedures are recommended for use 
in maintaining an accurate inventory of bulk liquid 
product. It is recognized that the frequency of these 
procedures will vary when applied to the wide range of 
retail outlet operations dispensing motor fuel; but, ad­
herence to the basic principle of maintaining a sound 
inventory control system will minimize losses and pro­
vide early detection of losses in excess of normal un­
avoidable losses. 
A. Daily Procedures 

I. At opening or closing of business: 
a. First, read all meter totalizers. If the outlet is 

operating on shifts, the incoming and outgoing 
shift supervisors should perform this duty to­
gether. If this is not practical, the incoming 
supervisor should make meter readings his first 
duty and should check any readings left him 
by the supervisor of the previous shift. If the 
outlet is closed at night. compare the opening 
reading with the previous closing reading. 
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b. Gage all tanks (detailed procedure is specified 
in Appendix 0). 

c. Check all tanks for water, compare with pre­
vious reading, and make necessary adjustment 
for any variation. An undetected change in the 
amount of water in the tank would change the 
.level of the product and produce an erroneous 
reading (instructions for gaging for water arc 
given in Appendix E). 

d. Record all sales and other uses of product 
occurring during gaging period. 

e. Prepare meter and tank reconciliation by prod­
uct system, maintaining records in such a manner 
that trends over a period of time arc easily 
discerned. 

B. Procedure for Receipt of Product 
1. Before and after delivery: 

a. Although a few minutes might be saved in 
gaging tanks by limiting these procedures to 
those tanks involved with the anticipated receipt 
of product. it is recommended that all tanks be 
gaged. This will not only reveal any mistakes 
which might occur (dumping into wrong tanks, 

etc.) but will ensure accuracy when tanks are 
manifolded or when environmental requirements 
have necessitated a pressure/vacuum valve on 
the vents. 

b. All gaging should be completed as simultane­
ously as possible and as soon after the delivery 
·has been completed so as to avoid delaying 
the truck. Should variations be experienced with 
interconnected tanks, a second gage should then 
be taken at least a half hour later when the 
product level has equalized. A record should be 
kept of all gages, but the last and more accurate 
gage should be used for inventory purposes. 

c. Check all tanks for water before and after deliv­
ery. If this has been done in the preceding 
12 hours, it need not be repeated before accept­
ing the delivery, but it should always be done 
after the tanks are filled. No supplier willfully 
delivers water, but bulk plant operations and 
procedures sometimes result in water reaching 
the vehicle tanks without the knowledge of the 
loader. An increase in the water level will result 
in an erroneous calculation of the amount 
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received unless the water is detected and the 
records adjusted accordingly. 

d. Reinstall all fill and gage caps. The delivery 
truck operator will make bis own hook-ups. 

CAUTION-Due to many changes in storage and dis­
pensing facilities during recent years as necessi­
tated by environmental protection considerations, 
the outlet operator must thoroughly understand 
his particular system. It should be recognized 
that a pressure or vacuum may exist under cer­
tain conditions, in which case necessary pre­
cautions should be observed. Most supplying oil 
companies will advise their retailers concerning 
such precautions when requested. 

2. After delivery: 
a. Make adjustments for variation in water level, 

if any. 
b. Make adjustments for transactions during the 

delivery, if any. 
c. Calculate amount of product received and 

compare with amount shown on the invoice. 
d. Make sure fill and gage caps are tight and 

locked, if required. 
3. Night deliveries with station closed: 

a. The difference between the closing gages and 
the opening gages of those tanks which were 

filled should be compared with the amount 
shown on the invoice. 

b. The tanks should be checked for water at the 
opening of business following the delivery and 
adjustments made for any variation in water 
level from the previous day. 

c. Make sure fill and gage caps are tight and 
locked, if required. 

C. Special Circumstances 
Tanks should be checked for water after a L'!aw 
or heavy rain, as under these circumstances, w -

may enter the tank through leaking till or 6-::: -
caps. 

9. SUMMARY 

Product losses can be controllee and reduced by 
following the procedures and methods described herein, 
coupled with the conscientious use of a suitable account­
ing system. Employees should be trained in these proce­
dures and required to follow them. Whenever the trend 
in product variations significantly changes- or exceeds 
that normally encountered in retail outlet operations, 
suitable corrective measures should be taken immedi­
ately and notification given to all concerned. 



A 

Product 

TOTAL 

B 
Opening 
Physical 

Inventory 

APPENDIX A 

SAMPLE DAILY GASOLINE INVENTORY RECORD 

At least weekly, review the past week's daily· inventory records. 

c D E 

Inventory 
Sales + Receipts Balance 

F 
CLOSING INVENTORY STICK READINGS 

Tank Feet/Inches Product Gallons 

1 I 

2 I 

3 I 

4 I 

5 I 

6 I 

7 I 

8 I 

F G 
Closing 
Physical Over 

Inventory (Short) 

NOTE: FORWARD CLOSING PHYSICAL INVENTORY F TO OPENING PHYSICAL INVENTORY B 
ON NEXT DA Y'S RECORD. 
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APPENDIX B 

PROCEDURE FOR TESTING ACCURACY OF 
GASOLINE-DISPENSING METERS 

EQUIPMENT 

A proving can of 5-gallon capacity is the only special 
equipment required. The upper portion of this can con­
sists of a neck approximately 4 inches in diameter 
having a sight glass with an adjacent scale graduated 
in cubic inches above and below a zero point. It indicates 
the number of cubic inches delivered by the meter 
greater or less than the amount indicated on the dis­
penser dial. 

If local regulations require the station operator to 
periodically check the dispensing units, the local bureau 
of weights and measures should be consulted concerning 
the size and type of proving can to be used. Otherwise, 
a suitable can may be purchased from a reliable auto­
motive equipment supplier. Each can should be checked 
for accuracy periodically and/or as may be required 
by local regulations. 
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PROCEDURE 

1. Wet the can by filling with product to its full 
capacity, and return the product to the storage 
tank. 

2. Refill the can to its capacity, as indicated by the 
dispenser, with the nozzle fully open (maximum 
filling rate). 

3. Read on the graduated scale the number of cubic 
inches delivered greater or less than the quantity 
shown on the dispenser and note the difference. 

4. Return the product in the can to storage. 
5. Refill the can as in step 2, but with the nozzle partly 

closed to limit flow to approximately 5 gallons 
per minute. 

6. Repeat steps 3 and 4. 
7. If the quantity delivered in steps 2 or 5 varies by 

more than 7 cubic inches above or below the zero 
point, adjustment by a qualified pump mechanic 
should be arranged. The operator should not 
attempt to adjust the meter himself. 

8. Note in the inventory record the changed meter 
readings caused by the delivery of the product 
used for the test, noting also whether the product 
was returned to storage or used for other purposes. 

9. Keep records of calibrations to assist in reconciling 
inventory variations. 



APPENDIX C 

LEAK INVESTIGATION PROCEDURES 

The following steps, as a minimum, should be taken 
in an expeditious manner when daily inventory records 
indicate excessive stock loss: 

I. The records of inventory, receipts, and dispensing 
should be checked for error. 

2. If no error is apparent, an independent calculation 
of apparent loss should be made by a qualified 
person starting from a point in time where the 
records indicate a no-loss condition. 

3. If step 2 confirms an apparent loss, the readily 
accessible physical facilities on the premises should 
be carefully inspected for evidence of leakage and 
those responsible for the maintenance of the equip­
ment should be notified immediately. 

4. If step 3 does not disclose a leak, the dispensers 
used with the particular product involved with the 
apparent loss should be calibrated. 
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5. If step 4 does not explain the loss, the piping sys­
tem between the storage tank and dispensers should 
be tested in an acceptable manner to determine 
if this segment of the system is leaking. If the tank 
has a remote fill and the variations occur at the 
time of deliveries, the remote fill line should also 
be tested (see item 4 under "Leakage"). 

6. If step 5 does not disclose ·a leak, the storage 
tank(s) should be tested in an acceptable manner 
to determine if there is a leak in the tank(s). 

7. If steps 1 through 6 do not confirm the apparent 
loss, the daily inventory should be continued with 
a daily independent verification by a qualified per­
son. Also, additional surveillance of the facility 
should be engaged to insure against unauthorized 
removal of product. 



APPENDIX D 

GAGING PROCEDURE FOR UNDERGROUND HORIZONTAL TANKS 

EQUIPMENT 

A pole made of varnished hardwood (maple) or 
other nonsparking material should be used. The pole 
should be long enough to reach the bottom of the tank 
(usually 6 feet to 10 feet), and should be about 1 inch 
wide by 34 inch thick. The pole should not be warped. 
One side of the pole should be marked in inches with 
~'8 inch subdivisions; the zero marking should be at 
the bottom or tip of the pole. If the pole is used for 
~-:1.!ing gasoline or other volatile product, the side ad­
jacent to the graduated side should be grooved every 
1/il inch in order to retard creepage. 

The gage stick is used in conjunction with a calibra­
tion chart or charts furnished by the supplier. The chart 
shows the number of gallons for each inch on the gage 
stick. Each chart is calculated for a tank of particular 
dimensions and capacity, and the chart used must be 
the proper one for the tank being gaged. 

PROCEDURE 

Insert the pole through the gage hole of the tank 
until the tip touches the tank bottom. The pole should 
be inserted at the same point in the gage hole each time 
a gage is taken and should be held in a vertical position. 
Be sure that it does not rest on a projection on the 
tank bottom. Withdraw the pole quickly to avoid creep­
age of the product, and read the product "cut" on the 
graduated scale to the nearest 'Is inch. When gasoline 
or another volatile product is gaged, the reading ad­
jacent to the "cut" on the grooved portion of the pole 
should be taken as the gage. Clean the pole at the "cut" 
by wiping with a cloth and repeat the procedure to 
check. 

USE OF TANK CALIBRATION CHART 

After gaging the tank, select the correct calibration 
chart and proceed as follows: 

1. Read chart directly for all gages which are to the 
exact inch (tolerance plus or minus 1/16 inch). 

2. For gages of Ya inch over or under the exact inch, 
proceed as follows: 
a. Read chart for exact inch gage on scale above 

and below actual stick-gage reading-for exam­
ple, if stick gage reads 4611.z inches, read chart 
at 46 inches and 4 7 inches. 
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b. Subtract gallonage shown on scale at these two 
readings, i.e., for the 1,000 gallon tank (diam­
eter 64 inches; length 72 inches): 

Chart reading at 4 7 in. = 789 gallons 
Chart reading at 46 in. = 771 gallons 

Subtracting = 18 gallons 
c. Multiply this gallonage by the fraction of an 

inch, i.e.: 
18 gallons times 1/2 = 9 gallons 

d. Add the gallonage shown on the chart for the 
lower whole inch gage and the gallons calculated 
by step (c); i.e.: 

Gallons at 46 inches = 771 gallons 
Gallons at '12 inch = 9 gallons 
Adding 780 gallons 

Therefore, the tank. gage of 461/z inches represents 
780 gallons of product in the 1,000 gallon tank (diam­
eter 64 inches; length 72 inches). 



If a water gage (see Appendix E) has been taken, 
the quantity of water contained in the tank is deter­
mined by the same procedures. The total amount of 
water should be subtracted from the total amount of 
liquid in the tank (as determined in step d) to deter­
mine the net gallons of product contained. 

NOTE: Underground tanks are fabricated as produc­
tion items. The tank manufacturer supplies 
charts intended to be used for all tanks of the 
same nominal dimensions and capacities. De­
pending on the fabricating method, these tanks 
are likely to vary by a fraction of an inch in 
diameter or length. Therefore, the charts can­
not be considered as absolutely accurate, al­
though the amount of inaccuracy is usually too 
minute to be of consequence. 
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Some long tanks are equipped with a gage well 
at each end. These are installed for use if the 
tank settles unevenly with one end lower than 
the other. It is not necessary under ordinary 
circumstances to gage through both wells. 
It would be advisable, however, to check oc­
casionally to determine that the product is 
approximately at the same level in both gage 
wells. 

If the gage well is in the center of the tank, 
settlement will not affect the accuracy of the 
gage. But, if settlement occurs, the water will 
collect at the lower end, and a water gage 
taken at the center may not indicate the true 
condition. 

To verify the accuracy of remote gages, tanks 
equipped with such devices should be periodi­
cally stick gaged. 



APPENDIX E 

WATER-GAGING PROCEDURE 

A water-finding paste, which is unaffected by gasoline. 
but which will change color in water. is used to check 
for water at the bottom of storage tanks. Information 
on satisfactory paste may be obtained from the s~pplier. 

It is used as follows: 
Coat the end of the gage stick on the graduated side 
with a light. even film of the paste for approximately 
3 inches. Insert the pole through the gage hole until 
the pole reaches the bottom of the tank. Be sure that 
the pole is kept in a vertical position and that it does 
not rest on an obstruction or other projection on the 
tank bottom. Keep the pole in this position for the time 
specified for the product. Then withdraw it and read 
the water "cut" (as noted by change in color of the 
paste) on the graduated scale to the nearest 1;8 inch. 

The immersion time for a water "cut" is approxi-
mately 10 seconds for light products such as gasoline 
and kerosene, and 20 to 30 seconds for heavier prod­
ucts. If the test shows more than 1/2 inch of water, 
arrangements should be made for its immediate removal 
and the supplier notified. 

NOTE: Occasionally, a submerged and/or suction 
pump will deliver water with the product, but 
no water will show when the tank is checked. 
This usually indicates that the tank is not level 
and the water has accumulated at the low end 
away from the gage well. 

Similarly, a suction pump may dispense water 
with the product when there is an underground 
suction line leak and a coinciding high water 
table. Such a condition must be checked out 
and corrected immediately. 
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Some long tanks are equipped with a gage well 
at , each end and water may be found only 
under the lower end. 

A tank equipped with only a center gage well 
may not show accumulated water if the tank 
is not level. 
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AUTOMATIC INVENTORY SYSTEMS 

Harding Lawson Associates 



Measures fuel invet 
accurately and autc 
tests tanl<s on demc 
Loaded with features to 
improve management control 

... On-Demand Inventory Report 
• Gallons of Fuel 
• Inches of Fuel 
• Inches of Water 
• Temperature 

... Automatic Delivery Report 

... Leak Detect Reports 
"" Overfill Alarm 
... Programmable alarms for 

• Sudden Loss 
• Low Inventory 
• High Water 

... Single-tank leak detect 
capability 

• Programmable automatic 
report times 

> One system monitors up to 
8 tanks 

> New two-wire, factory­
calibrated "smart" probes 

~ On-site & remote 
diagnostics 

... Available with or without 
integral printer 

... Handles manifolded tanks 

... RS-232 interface 
)> Only need to specify tank 

diameters to order system 

Tight ens inventory control 
TLS-250 tightens inventory control by continuously moni­
toring the fuel in your underground tanks. It provides 
detailed reports on fuel volume and height. temperature. 
water level. and the time and date at the touch of a button . 

This information. acquired automatically, can be 
used to speed shift changes by eliminating tank sticking 
and manual report filing; to reduce inventory errors and 
spot losses caused by theft, leaks or meter miscalibra­
tion; and to provide a means for sound inventory prac­
tice. In addition, data may be processed to provide 
automatic station reconciliation. 

Improves fuel security, 
identifies possible leaks 
TLS-250 features reports and alarms that add extra 
security to your station. Reports that confirm bulk deliv­
ery amounts automatically. A programmable high-level 
alarm to warn of overfill during bulk deliveries. And pro­
grammable low-fuel inventory and high water limit 
alarms. Plus, a sudden-loss alarm to detect rapid inven­
tory changes caused by theft or a major tank failure dur­
ing closed hours. 

In addition. with the TLS you have the ability to 
monitor a single tank or all tanks in the system for prod­
uct losses caused by small leaks. The leak detect rou­
tine is implemented when no dispensing is taking place 
and when no deliveries are being made. As a general 
practice. it is recommended that the system be set in 
its Leak Detect mode whenever the fueling facility is 
closed . 

When operated in the Leak Detect mode. the TLS-
250 is capable of sensing product loss from a tank of 
0.2 gallons per hour or greater. The leak detect printout 
shows the cumulative change sensed 1n tank volume by 
hour. (See sample report on right-hand page.) 

( 
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A TLS-250 probe is mounted permanently in 
each tank through either a 3" or 4" riser pipe. It 
operates on a capacitance principle to sense -- j 
fuel height, and requires only a simple two-wire ; 
connection to the console. Probes are available 

f9rY. 
natically. •• in various lengths to suit standard tank sizes . 

'Jd! 
NOR,MAL SETUP 

,tJi);orAG. 

( 

ALARM RESET~~ 

By turning a key, you 
select a TLS operating mode 
... "Normal" to monitor 
inventory or detect leaks. 
"Setup" to enter or review 
system and tank parame­
ters. ''Diagnostics" to check 
hardware and software. 
"Alarm Reset" to reset an 
alarm indication. 

~ An easy-to-read 6 digit 
.;,) LCD shows: 

• fuel and water height An electronic label 
• time identifies each dis-
• fuel volume play. selected by 
• fuel temperature the function button. 
• last delivery amount 

A thermistor sensor measures fuel tempera- , 
ture to provide temperature-compensated\ . 
inventory data-for use by the leak detect : 
system. 

~, Six hardware diagnostic LEDs 
mounted internally allow service 

:..d8 people to check the system's status 
at a glance. 

/1 Cl ..Jty 
The 20 column TLS 

printer is simple to load. 
covered for paper protec­
tion. A vanety of printed 
reports speeds shift 
changes. documents 
inventory, confirms delive-

PAF>ER 

D ries, shows setup parame-
ters, and provides leak FEED 

• leak rate sensed l...---------' detection data. 

?& Front-panel pushbuttons let you 
~ profile TLS-250 with tank and sys­
~ tern parameters and revise them as 

• ou need. The buttons also provide 
·rt:e means to review all inventory 
;nformation. tank-by-tank. and call 
[er printed reports. 

~ Through an RS-232 port, TLS-0 250 interfaces with sophisticated 
electronic pomt-of-sale terminals to 
form an integrated station manage­
ment system. And it can communi­
cate to a headquarters location via 
telecommunications net\vorks for 
fast inventory reporting and auto­
matic reconciliat1on of station 
totals. 

A three-stage 
filter helps to 
ensure mea­
surement accu­
racy in all fuel 
tanks by 
separating 
water from the ' 
product.~ 

L •.) 
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TlS-250 
A STEP AHEAD IN INVENTORY MANAGEMENT 

AND ENVIRONMENTAL PROTECTION! -
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TLS Systems meet the needs of 
today's station management with 
automatic inventory information. 
And they look to the future by being 
able to integrate with other devices 
to form sophisticated management 
systems. 

TLS can interface with elec­
tronic cash registers. point-of-sale 
terminals, and/or data processing 
systems to provide detailed informa­
tion on fueling transactions and 
inventories. 

Information from TLS can also 
be transmitted via existing tel ecom­
munications networks to central 
management headquarters. This is 
especially important for multi-loca­
tion convenience store chains. oil 
jobbers. major oil companies and 
unattended fueling sites where 
the convenience of remote polling, 
the speed of data collection and the 
reliability of information is of great 
significance. 

Using this information, you are 
able to analyze station operations. 
plan fuel allocations and set bulk 
delivery schedules with greater ease 
and efficiency. 

LOSS DETECTION= 
ENVIRONMENTAL 
PROTECTION 
TLS not only addresses the need for 
tight inventory control for effective 
station management. but also pro­
vides a means of meeting environ­
mental concerns over underground 
leaks. 

Unexplained inventory losses, 
even small ones, may be leaks 
that can cause severe environmen­
tal damage. Inventory control rec­
ords from TLS are the first step in 
spotting them. Then you can switch 
immediately to "Leak Detecr for a 
closer look. If the test confirms your 
suspicions, you can take action fast! 

TLS-250 is a permanently 
installed, continuous monitoring 
device for underground fuel storage 
tanks. Unlike one-time tank tests 
that give you a status report on your 
tanks for only the day of the test. 
TLS provides inventory information 
as well as leak detection year round 
and at your convenience. In addi­
tion, while you pay hundreds of dol­
lars for a one-time test only to end 
up with a single report. the money 
spent on TLS is a capital investment 
adding value to your operation while 
returning much-used operating infor­
mation on a continual basis. 

IDEAL FOR RETAIL 
AND PRIVATE FUELING 
OPERATIONS 
Automated, continuous monitoring 
of fuel stored underground and the 
ability to spot leaks quickly has 
become critically important because 
of the high cost of fuel inventories 
and the growing concern for environ­
mental protection. This is true not 
only for traditional retail fuel 
dealers. but also for the increasing 
number of private fueling operations 
in commercial. corporate and gov­
ernment fleets. Typical users of TLS-
250 would be: 

... Major oil companies 

... Oil jobbers 

... Convenience stores dispensing fuel 

... Commercial. private and govern-
ment fleet operators 

... Other operations such as rail-
roads and airports where fuel may 
be stored in underground tanks 

For complete information on 
TLS-250, contact your nearest 
Veeder-Root Distributor. Or call 
Veeder-Root at (203) 527-7201. 



FIELD-PROGRAMMABLE 
SET-UP PARAMETERS MATCH TLS-250 

TO YOUR STATION REQUIREMENTS 
TLS-250 can be field-profiled to match station operat­
ing and layout requirements. Tank setup parameters 
include product label, tank capacities at 114. 112, 3/4 and 
full levels. diameter. tilt and manifolding information. In 
addition. limits for high water, overfill, low inventory and 
theft can be entered for each tank. 

System setup parameters let you set three auto­
matic inventory printout times. set start and stop times 
for automatic leak detect and establish an external 
interface security code to prevent tampering. A security 
key lock lets you select ·normal" operation. "setup" to 
enter or change system and tank parameters. or 
"diagnostics" to check the system's hardware and 
software. 

And TLS "Remembers" Your System Parameters. 
After initial profiling, your individual system setup 
remains in CMOS memory with battery backup. Tilt vol­
ume, manifolded tanks. alarm limits, three automatic 
report print times, automatic leak detect starVstop 
times, print header. tank labels. security code. and tank 
configuration are permanently stored until you decide to 
change them. 

SPECIFICATIONS 
Performance specifications listed below represent values 
that could be expected from a TLS-250 system if a per­
fectly cylindrical. calibrated (10' diameter. 10,000 gal­
lon) tank was used. 

Height of fuel ±0.1" 

Volume of fuel ± 15 gallons 

Leak detect mode ±0.1gallon 

Fuel temperature 

Time ± 1 minute/week 

TO ORDER 
When ordering a TLS-250 system. you need only to spec­
ify the probe length ("A" in dimension diagram below) and 
whether you desire the optional printer. See the TLS-250 
price list for part numbers. 

All other operating requirements are field-pro­
grammed and need not be specified at the time of 
purchase. 

CONSOLE DIMENSIONS 
MOUNTING HOLES (4) 

=n 
9" 11" 

JJ 
1~1825"--11 
l-1975··-l 

SIDE 

FRONT 

VEEDER·ROOT.l!....1 
I:'J A SUlJSIDIAHY OF 

WESTERN PACIFIC INDUSTRIES 

PETROLEUM PRODUCTS 
;o SARGb\NT STREET HARTFORD CT 06102 1203) 527-7201 

PROBE SIZES 

A 0 LENGTH OF PROBE 

7'6" 12 28 rnl 
8' 12.44 rnl 
9' 12 74 ml 

10' 1305ml 
10'6" 13.20 m I 

11' 13.35 ml 

( 
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5iilbcrco 
Tcnk Mcniicr 

• Detects Minute Changes in Product Level 
Which May be Early Signs of Leakage 

• Facilitates Shift and Station Reconciliation 

• Improves Inventory Management 

. 
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Combines 
Microprocessor 

Electronics 
and Ultrasonic 
Measurement 
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Gilbarco's Tank Monitor 
combines two state-of-the-art 
tech nol og ies-m icroprocessor 
electronics and ultrasonic 
measurement to alert you of 
critical tank conditions and assist 
in inventory tracking. Continuous 
in-tank monitoring detects minute 
changes in product levels which 
may be early signs of tank 
leakage. 

Programmable alarms also alert 
you to conditions such as overfill, 
high water and low product to 
help avoid serious problems. 

You can use information 
provided by Tank Monitor to 
simplify shift and station 
reconciliation. And, printed 
reports from the console can 
accompany formal reports as 
documentation of product 
readings. 

Precision end Progrcmming 
Precision of reading specifications 
listed below represent values that 
could be expected in a properly 
installed and calibrated tank: 

Height of Fuel: ± .1" (8,000 
gallon tank = ± 10 gallons) 

Height of Water: ± .2" 
Detection of Product Volume 

Change while in Shutdown 
Mode: ~ .1 gallons/hour 

Tank charts supplied with your 
order are factory programmed. 
Typical tank charts may vary by 
± 5%. To accomodate for these 
variations. the length of the tank 
can be adjusted in the field -100/o 
to+ 150/o in 0.1 O/o increments by 
programming at the console. A 
second inaccuracy may also occur 
if the tank is installed at a tilt or 

Feciures & aene1iis 
Early Detection 
Precise volume readings during 
station shutdown can help you 
detect minute changes which may 
be early signs of leakage or 
pilferage. Early detection of these 
changes can help protect you and 
your customers. 

If Tank Monitor indicates the 
possibility of a leak, you can 
implement your normal verification 
procedures or request a tank test to 
be sure. 

Alarms 
Tank Monitor is custom 
programmed on site for alarm 
setpo1nts. High product. low 
product and high water alarms are 
ready 24 hours a day to help alert 
you of potentially critical cond1t1ons 
1ns1de your tanks. Provisions also 
exist for installation of a remote 
audio and visual alarm wired to the 
console. 

Inventory Report 
A printed Inventory Report provides 
detailed 1nformat1on for net volume. 
gross volume. gross height. water 
height and ullage upon request. 
This can be used for reconcd1at1on 
with sales records and help you 
ma1nta1n proper fuel inventory. 

Security 
Tank monitor improves station 
security because operators can 
obtain tank readings without leaving 
the kiosk. Access to Tank Monitor's 
programming and manager modes 
is protected with keylock security. 

In the event of power failure. Tank 
Monitor's data and programming is 
protected with a battery designed 
for a minimum of 72 hour back-up. 

Records Deliveries 
A Delivery Report enables you to 
quickly document the amount of 
fuel received for reconciliation with 
the driver's records. This report is 
generated automatically during 
operating or shutdown periods. 

Interface 
Compatible with standard RS-232C 
interface. ASCII coding, using 
recognized standard ANSI 3.28 
protocol. 

Built-In Diagnostics 
In the event of a malfunction. built-
1n diagnostics help your local 
Authorized Service Contractor 
quickly 1aent1fy and remedy 
problems. Tank Monitor s display 

Consisting of a probe with an 
ultrasonic transducer, coaxial 
connector cable and a wall­
mounted console, the Tank 
Monitor can be installed in 
existing tank configurations or 
easily included in plans for new 
or upgraded sites. 

The Gilbarco Tank Monitor-state 
of the art technology meeting the 
needs of advanced petroleum 
marketing and management. 

pitch. The Tank Monitor can be 
adjusted in the field for differences 
in height due to the pitch. 

The Tank Monitor is custom 
programmed on-site for alarm 
setpoints: high product, low product 
and high water. Alarm setpoints are 
monitored automatically 24 hours a 
day. 

will signal you of situations requiring 
a maintenance call, while its printed 
reports identify malfunction error. 

Simple to Operate 
Minimal operator tra1n1ng is 
required to use Tank Monitor. The 
20-character alphanumeric vacuum 
fluorescent display features large, 
bright characters. One of five 
access keys and three buttons 
located directly below the display 
are the only controls you need. 

Ultrasonic Measurement 
An ultrasonic transducer inside 
each of your tanks provides 
accurate measurement. The 
transducer contains no moving 
parts and is less subject to long­
term drift than many other in-tank 
measuring systems. 

Automatic Shut Down Mode 
Non-operating hours are monitored 
precisely, securely and 
automatically. During shut down, 
increases or decreases 1n product 
volume are reported automatically. 

Tested & Approved 
Tank Monitor has been thoroughly 
tested by the FCC and 1s U.L. 
Approved. 
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Specificciicns 
Capacity 
Standard model monitors up to four 
tanks. Eight tank models also 
available. 

Dot Matrix Printer 
Uses metallic, moisture-resistant, 
high-quality report paper; 21 
column. 

Probe Installation 
Standard 4" tank opening. 
Required individual 112" conduit 
run from each tank to junction box 
and a 1 '' master conduit from 
junction box to console. Probe 
installation recommended at center 
of tank. 

----

~ 
~D D 

Probe length varies according to 
tank diameter. Available in 68", 
92", 104" and 122" lengths. 

Power Input 
115 or 220, 230, 240 VAC + 10, 
-15% 47-63 Hz, single phase. 

Environment 
Ambient; 104° (40°C) to 32°F 
(0°C) 0-95% humidity. 

Configuration 
One to eight tanks per console. 
Console may be located up to 400' 
(121 meters) from probes. 

--
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10.06" 

i.---------- 17.18" ------------i 

G;j]~·CJTtO 
7300 W Friendly Avenue 
PO Box 22087 
Greensboro. NC 27420 USA 
Phone (919) 292-3011 
USA Te 1ex 574435 

D1str1buted by. 

Console Dimensions 
Height: 10.06" (25.55 cm) 
Width: 17.18" (43.64 cm) 
Depth: 5.8" (14.73 cm) 

Console Weight 
16. 75 lbs. (6. 75 kg) 

Ordering Information 
Purchase Orders should be 
accompanied by a Tank Monitor 
order form and Tank Charts. These 
are available from your Gilbarco 
distributor. 

Product specifications are subject to 
possible modification. 
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:\Pl n:u11n1111:nJ.:d rr;1cllct:' art: ruhlisheJ as an aiJ tll stanJardi1ation of methoJs anJ 

pnx:.:dur.:s. Th.:-~ r.:1.:llllllllt:Jldt:J rraL·tict:s ;m: not i111.:nJ.:J lo inhibit the use of practices 

01her than tho'.: of :\Pl nor hi inh1hit the purchas.: or production of proJucts maJe to 

'pecificatuin' other than API. 
~othing cllntain.:J in any API r.:commenJeJ practiL·e 1s to be construed as granting any 

right. by i111pliL·at1on or oth.:rwise. for the manufacture. sale. or use in connection with 

any method. apparatus. or product covered hy lettas patent nor as insuring anyone against 
liability for infringement of letters patent. 

API recommended practices may be used by anyone desiring to Jo so. Every effort has 

been made by the Institute to assure the accuracy and reliability of the Jata contained in 
them: however. the Institute makes no representation. warranty. or guarantee in 
connection with the publication of API recommended practices. The Institute hereby 
expressly disclaims any liability or responsibility for loss or damage resulting from their 
use: for the violation of any federal. state. or municipal regulation with which an API 

recommended practice may conflict: or for the infringement of any patent resulting from 
the use: of an API recommended practice. 

Copynght <'. 1981 Amenc an Petroleum lnsututc 



FOREWORD 

This recommended practice provides a guide in the form of npcrating prm:cdures which 

may he used for the abandonment. removal. storage. placed temporarily out of service. 
and sale of used underground tanb which have contained gasoline or nthcr tlammablc 
liquids. Whereas this guide refers to service station features. the principles outlined may 
be applied to tanks used in other fum:tions. Listed bdow arc other available references 
wh il·h will provide additional guidanl·e. 

NFPA No. JO: rlammablc and Combustible Liquids Code 

NFPA No. 327: Swndard Procedure for Cleaning or Safc):!uarding Small Tanb and 
Containers 

NFPA No. 329: Underground Leakage of Flammable and Combustible Liquids 

(Published by the National Fire Protection Association. -flO Atlantic Avenue. Bmron, 
MA 02210) 

API Publication 201 J. Cleaning Mobile Tanks in Flammable or Combustible Liquid 
Service 

AP! Publication 2015. Cleaning Petroleum Storage Tanks 

AP! Publication 2015A. A Guide for Controlling the Lead Hazard Associated with 

Tank Entry and Cleaning (Supplement to AP! RP 20151 

Storage tanks which have stored flammable liquids should be handled with extreme care 
when abandoned. moved. or stored. This is particularly true of underground tanks at 

service stations which are most frequently used for the storage of motor fuel and for the 
storage of other flammable or combustible liquids such as crankcase drainings (which may 
contain some gasoline). 

Ill 
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Recommended Practice for Abandonment or Removal of Used 
Underground Service Station Tanks 

1-TEMPORARIL Y OUT OF SERVICE 

1.1 L'nderground ranks arc considered .. temporarily out 

llf sen1cc" if they arc idle hut will he feturncu to service. 
;ire aw;1i11ng ahandonment in place. or are awaiting re· 

lllllVaf. 

1.2 Tanb rcmpllrarily our of 'eni~·e will he consiuered 
safe for rhc .. rempllrary .. periou if they are treated as 

pnwiueu in 1.2.l rhrough 1.2.3. 

1.2.1 Rcmllve al I flam mah le I iljuid with the exception of 

a sufficient 4uantity (appro\imately 4 inches) lo assure a 
sa!Urateu vapor spa~·e. 

1.2.2 Cap the fill pipe and gauge pipe and secure the 
tank against tampering. Cap the product lines at the serv11.:..: 

station islanu or elsewhere if the pumps are removeu. or 
leave the pumps connected and locked. Turn off electric 
power 10 !he pumps. 

1.2.3 Leave the vent line open. 

~( 111 Thi, proc,.:cJuri: "not intended to ;.ipply to L .. rnk' l..'ontaining 'pci.:ial 

fuel' llf to lar~c 1n'1allat1on' ...... u(,.·h a' at airport' wh..:n: 'pei.:ifil' attcntmn 
10 thi: pr11hkm' ul ""·orro,1on. contamrnat1on. anJ prc"icrva11on of l1U<.Jiity 

'' rc4u1r..:J. 

2-ABANDONMENT IN PLACE 

2.1 This guide provides a safe mt.:thou for the abandon­

ment of underground ranks in place to avoid the cost of 
removal. Ahandonment in place is usually less costly than 

removal; however. it is not necessarily so when the proper 
proceuurcs for abanuoning tanks in place are carefully 
followeu. 

·2.2 A determination of whether to Jbandon a tank in 

plJce or to remove ii wi II depend upon the location. labo_r. 
mJterials. local regulations, availability of equipment, and 

the cost of each of these elements. Additional considera­

tions include the length of service the equipment has 
proviucd and its reuse or salvage value. The federal Sol id 
Wa.,le Disposal Act places restrictions on disposal of 

hazardous materials such as tanks containing lead contam­

inants. 

2.3 Tanks may be effectively and safely abandoned un­

derground by following the steps in 2.3.1 through 2.3.8. 

2.3.1 Drain and flush the piping into the tank. 

2.3.2 Remove all flammable liquid which can be 

pumped out. It may be necessary to use a hand pump lo 

remove rhe bouom few inches of product. 

2.3.3 Dig down to the top of the tank. 

2.3.4 Remove the till (drop) tube. Disconnect the till, 

gauge. and product lines. Cap or plug open ends of lines 

which are not to be used further. The vent line should 
remain connected until !he rank is filled as outlined below. 

2.3.5 Fill the rank to overflowing with water to purge off 
all product. As the level of the liquid rises, any remaining 
product will float on top of the water. When the floating 

product nears the till opening, suspend tilling, remove the 
floating product, and place it in a suitable container for 
proper disposal. 

In the process of water-filling the tank. flammable vapors 
will be expelled through both the vent and fill openings. but 
primarily at the fill opening. Purged product may also flow 

out of the fill opening as tank overfilling is continued. The 

entire area of operation should therefore be considered 
hazardous and all necessary precautions should be taken to 
prevent ignition. 

In some locations water may not be available or its use 

may be impractical because of low atmospheric tempera· 

tures or for other reasons. In such instances the vapors in the 

rank may be expelled by adding solid carbon dioxide or 
another inert gas as explained in 3.1.6. 

2.3.6 After water has overflowed the tank, cut one or 

more large holes in the tank top. This can be accomplished 
with several blows from a back hoe. Pump out the water and 

dispose of it in accordance with local regulations. Drive 
several holes in the tank bonom with a .y, or I inch rod. 

2.3.7 Proceed ro introduce a suitable. solid, inert mate­

rial through the hole in the top of the tank. 
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2.3.7.1 Sand Fill. Sand will flow readily and is gener­

ally available. Any kind of sand is suitable if it is free of 
rocks. which might limit leveling-out in the tank. The sand 

may be introduced dry as long as it flows in freely. When 
the cone nears the lank top. the sand can be washed into 

the tank with a nominal amount of water and puddled lo 
cause it 10 tlow lo the ends. The use of large amounts of 
water should he arnided since the lank m1gh1 be filkd with 
water before ii is fi lied w11h -.and. 

2.3.7.2 Sand and Earth Fill. Alm11-.1 complete tilling 
can be achie\'ed hy using a cornhinarion of s;111d and earth 

as follows: (I l fill rhc !;mk with 'and 10;1ppro'1ma1cly HO 

percent of cakul;11ed c1pac11y: ( 2l mi\ "iii ;md water lo 
make a frec-ll1m mg mud: and ( 3) pour the 111i\1urc into rhc 

tank opening and puddle until the tank is full and over­
flows the fill opening. 

2.3.8 Disconnect and cap the vent line. 

2.4 When underground tanks are abandoned in place. the 

owner of the lank should keep a permanent record of the 
lank location. the date of abandonment. and the method of 
conditioning the tank for abandonment. 

2.5 It is a good business practice 10 inform rropcrty 
<lWners Of the rrc-.cnce of abandoned Underground Unks 

when rrorertics arc sold or al the termination of rrorerty 
leases. It may he desirable to oh1;11n an a<.:kno\\ ledgcment 
11r a rele;isc from the rrnrcrty owner. 

3-REMOVAL OF UNDERGROUND TANKS 

3.1 The safe n:moval of underground tanks can be 
accomplished by taking the stcrs described in 3.1. I 
through 3.1.8. 

3.1.1 Drain and !lush the riring into the tank. 

3.1.2 Remove all flammable I iqu id from the tank which 

can be pumped out. It may he necessary to use a hand 
pump to remove the bot1om few inches of product. 

3.1.3 Dig down to the top of the tank. 

3.1.4 Remove the fill (drop) tube. Disconnect the till. 
gauge. product. and vent lines. Cap or plug open ends of 
lines which are not to he used further. 

3.1.5 Temporarily plug all tank openings. complete the 

excavation. and remove the tank. placing ii in a secure 
location. Block the tank to prevent movement. Before 

undertaking degassing measures. it is normally necessary 
to remove the tank from the ground since product which 
may have previou-.ly leaked into the ground could reenter 

the tank. Extreme caution should be used during this 

procedure. 

3.1.6 Remove flammable vapors. The tank should be 

conditioned by one of the methods described in 3.1.6.1. 
through 3.1.6.3. or as required by local codes, to ensure 
that no flammable vapors remain. 

3.1.6.1 If water is available and there 1s a suitable means 
for disposal. the tank may be filled with water to expel 

vapors. While the tank is being filled with water. flamma­
ble vapors will flow out of the tank and may surround the 
area. Purged product may flow out of the tank if it 

overflows. Hence. observe all normal safety and pollution 
precautions regarding flammable liquids and vapors. 
When the rank is to be removed from the premises. the 

1:ontamina1ed water should he removed and disposed of in 
accordance with local regulations. 

3.1.6.2 If the method described in 3. I .6. I is not practic­
able. the vapors in the lank may be made inert by adding 
solid carbon dioxide (dry ice) in the amount of 1.5 pounds 

per 100 gallons of tank capacity. The dry ice should be 
crushed and distributed evenly over the greatest possible 
area 10 secure rapid evaporation. Avoid skin contact with 

dry ice because it may produce burns. As the dry ice 
vaporizes. flammable vapors will !low out of the lank and 
may surround the area. Hence. observe all normal safety 

precautions regarding flammable vapors. Make sure that 
all of the dry ice has vaporized. 

3.1.6.3 An alternate method is to ventilate the rank with 

air. using a small gas exhauster oper.ited with compressed 
air (from the service station or from a portable compressor) 
or by other suitable means. The flow of air in through ~n 
opening near one end of the tank and the discharge of the: 
vapor-air mixture out of an opening near the opposite end 

will quickly remove the vapor. The vapor concentration in 

the tank can be checked with a combustible gas indicator 
to determine when the tank is gas-free. While the tank is 
being ventilated. flammable vapor may flow into the 

~urrounding atmosphere. Ignition sources should be elimi­
nated from the immediate vicinity. 

3.1.7 After the tank has been freed oi vapors and before 
the tank is moved from the site, plug or cap all holes. Use 
screwed (boiler) plugs to plug any corrosion leak holes. 

One plug should have a 'Al-inch vent hole to prevent the 

tank from being subjected to an excessive pressure differ­
ential caused by extreme temperature changes. 

3.1.8 Finally, the tank should be secured on a truck for 
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transportation to the disposal site. The tank should be 
secured so that the 1/R-inch vent hole is located at the 
uppermmt point on the tank. 

3.2 If a tank remains at the site overnight. or longer, 

additional vapor may be released from liquid held in the 
scale or sediment in the tank. Consequently. tanks should 
be removed from the premises as promptly as possible 
after these procedures have been completed. 

4-STORAGE OF USED TANKS 

4.1 l:\c.:n though used t;.inks th;.it have.: l·ontaincd !famma­
hlc l1411id' ha\c.: hc.:c.:n gas-frc.:c.:d at one.: time.:. they cannot he.: 
gu;1r;111tC.:l'd to rl·ma1n gas-frc.:c.:. Hydroc1rhllns an: rc.:tainc.:d 
in crn ll·c.:s and under ,ciJc.: and ;ire.: n:lc.:a,c.:J over time.:. It is 
impllrtant. thc.:rdorc.:. th;.it tanks ;ilw;.iys he.: handled with 
due.: prc.:c111l1llll' 111 rc.:cognit1!ln of th" condition. 

4.2 The.: procc.:Jurc.: outlim:J in -l.2. I through -l.2.6 i' 
recommerideJ for 'toring tanks. 

4.2.1 u ... c.:J tanks should be \Cored in areas where they 
can he.: safcguankd. usually on the.: Jocked premises of a 
tank user famili;.ir with the hazards or at ;.inother loc;.ition 
wh..:rc the )!encr;.il public will not have access. A fcnccd 
yard. ;.ipart from other facilities. is desir;.ible. 

4.2.2 If f;.icilities ;.ire available for gas-freeing hy 
w;.iter-tlooding. g;.is inerting. or mechanic;.il ven11lat1on. it 
is desirable to gas-free tanks before they arc stored. 
Ohs..:rve all normal safety and pollution precautions re­
garding flammable liquids and vapors. 

Tank'> will hernme gas-free by natural ventilation if they 
arc stored off the ground with all openings down and open 
for a protracted period. During this period of natural 
breathing. caused hy temperature change. the v;.ipors m;.iy 

he within thl'lr tfa111m;1hk l111111s. To a ... sun: safe opl·; .. 
lions. the.: l·11ndtllllll ,,f the tanks should he indicah.:d hy ..1 

lahcl or sign .. ind unauthlln1ed pers1mnel shlluld he 
prohibited trom the ;ire;1 during thl\ reriud. 

4.2.3 During 'lllrage or preparation fur storage. scale or 
sludge 111;.iy he released trom t;1nks which h;.ive cont;.iined 
leaded !!asllline. Such sc;.ilc or sludge must he handled 
with C\treme l·aut11in ;md must he Jisposed of conststent 
with the requirements of the S!llid Waste Disposal Act and 
local and state requirements. 

4.2.4 Gas-free tanks m;.iy he safely stored with unplug­
ged openings. hut plugging of ;.ill openings is recom­
mended to keep tank intenors clean. 

4.2.5 In any of the foregoing cases where all tank 
openings are to be lightly plugged. screwed plugs should 
be used. In addition, one plug should have a 1/H-inch vent 
hole to prevent the tank from being subjected to an 
excessive pressure differential caused hy extreme temper­
ature changes. 

4.2.6 The former contents and present vapor state of 
each tank. if known. or the gas-freeing treatment and date 
should be indicated by an appropriate label on the tank. 

5-SALE OR REUSE 

5.1 When tanb are sold for reuse, the purchaser should 
he given a very clear understanding of the former use and 
present condition of the tanks. It may or may not be 
neces..ary to test the tanks for tlammable vapors or to 
ga.,-free them. 

CAUTIO~: Tan"-' ""hteh prev1ou,1y contained leaded gasoline muJI nut 
h~ uud for 1he ,ubse4uent \lorage of food or h4uids 1n1ended for animal 
or human consumption. 

5.2 It is good business practice to use a bill of sale to 
transfer tank ownership, in which the purchaser will ac­
knowled2e and assume all liability related to the tank. Bills 
of sale should indicate the former use of the tank and carry 

the following wammg regardless of the condition of the 
tank. 

Tank Ha~ Contained Leaded Ga-.oline 
(or Flammable Liquid)• 

Not Gas-Free 
Not Suitable for Food or Drinking Water 

5.3 The tank should be clearly marked with the same 
warning as the bill of sale in legible letters not less than I 
inch high. regardless of the condition of the tank. 

• Uo;c the applicable dc"gnauon. 
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6-JUNKING 

6.1 Tanks should be disposed of when they are no longer 
fit for the storage of flammable liquids or are considered 
junk. Whether sold to a junk or scrap dealer or discarded at 
an acceptable facility, sufficient holes should be made in 
tanks to render them unfit for further use. 

6.2 When a tank is gas-free. it should he punctured with a 
picka'l. chisel. or other heavy. sharp ohject. or many large 
holes may he! drilled into 11. When a tank is not gas-free. it 
should he! filled with water until overtlnwing and punctured 
many times while full of water. 

6.3 As an added rrecautinn. regardless of the condition. 

the tanks should be labeled in legible letters with the 
following information: 

Tank Has Contained Leaded Gasoline 
(or Flammable Liquid)* 

Not Gas-Free 
Not Suitable for Food or Drinking Water 

6.4 Prior to junking gasoline tanks. the latest applicable 
waste disposal regulations should he checked to determine 
if special attention or preparation is re4uired. 



Order No. 804-16040 

1-1.&00- 381 - 1-.,. 
1·'400-•063- , ... 
1.u.00- 784- ~u 

•-•&00- 685-, !>"" 



American Petroleum Institute 
1220 L Street. Northwest 
Wash;ngton, D.C. 20005 l]? 



APPENDIX E 

AVIATION FUEL TANKS 

Harding Lawson Associates 



Tank Building 
Number Number 

303 

1241 

Legend 

L = Leak 
SP = Spill 

N94 

N94 

Age 
(Years) 

44 

44 

Capacity 
(Gallons) 

25000 

25000 

Const. MTL. 
T/P 

C/S 

C/S 

APPENDIX E 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

AVGAS TANKS 

Internal 
Protect. 

Lining 

Leak/ 
External Spi 11 Test 
Protect. History T/P 

C = Concrete 
S = Steel 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

F = Fiberglass 
I = Iron 

= No Action Required 
0 = Action Pending Test Results 
T/P = Tank/Piping 
X = Action Required 

A = Asphal tic 
U = Unknown 

Harding Lawson Associates 

RECUM!vJENlJAT I Ol~S 
Ground- Inventory 

Replace Water Control 
T/P Monitoring Program 

x G 

x G 

Note: All tanks/piping are steel unless otherwise indicated 



APPENDIX F 

DIESEL FUEL TANKS 

Harding Lawson Associates 



Tank Building 
Number Number 

301 N94 
Nl N-1 
N2 N-2 
S237 S-237 
S240A S-240 
S240B S-240 
S240C S-240 
348 348 
378 378 

Legend 

L = Leak 
SP = Spill 

Age 
(Years) 

42 
44 
43 
33 
33 
33 
33 
25 
21 

Capacity 
(Gallons) 

7500 
50 

500 
550 
110 
110 
110 
250 
500 

Const. MTL. 
T/P 

S/S 
S/S 
S/S 
S/S 
S/S 
SIS 

S/S 
S/S 
S/S 

APPENDIX F -1 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

DIESEL TANKS 

Internal 
Protect. 

u 

u 
u 
u 

Leak/ 
External Spill Test 
Protect. History T/P 

A 

u 
A 

A 

u 
u 
u 
A 

A 

C = Concrete 
S = Steel 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

F = Fiberglass 
I = Iron 

= No Action Required 
O = Action Pending Test Results 
T/P = Tank/Piping 
X = Action Required 

A = Asphaltic 
U = Unknown 

Harding Lawson Associates 

RECOMMENUATIONS 
Ground- ··-Inventory 

Replace Water Control 
T/P Monitoring Program 

x 
x 
x 
x 
x 
x 
x 
x 
x 

G 

G 

G 

G 

G 

G 

G 

G 

li 

Note: All tanks/piping are steel unless otherwise indicated 



Tank Building 
Number Number 

383 383 

890 890 

Legend 

L = Leak 
SP = Spill 

Age Capacity 
(Years) (Gallons) 

21 500 

29 300 

APPENDIX F -2 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

DIESEL TANKS (CONT.) 

Const. MTL. Internal 
T/P Protect. 

SIS -
SIS -

Leak/ 
External Spi 11 
Protect. History 

A 

A 

C = Concrete 
S = Steel 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

F = Fit>ergl ass 
I = Iron 

= No Action Required 
0 = Action Pending Test Results 
T/P = Tank/Piping 
X = Action Required 

A = Asphaltic 
U = Unknown 

Test 
T/P 

Harding Lawson Associates 

RECOMMENDATIONS 

Replace 
TIP 

x 
x 

Ground- Inventory 
Water Control 

Monitoring Program 

G 

G 

Note: All tanks/piping are steel unless otherwise indicated 



APPENDIX G 

FUEL OIL TANKS 

Harding Lawson Associates 



Tank Building 
Number Number 

S89 S-89 
106 100 
Sl59 S-159 
107 100 
114 100 
304 N94 
599 599 

Legend 

L = Leak 
SP = Spill 

Age Capacity 
(Years) (Gallons) 

43 2000 
14 12000 
43 500 
14 12000 
12 1000 
44 100000 
43 2000 

Const. MTL. 
T/P 

SIS 
SIS 
SIS 
SIS 
SIS 
C/S 
SIS 

APPENDIX G -1 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

FUEL OIL TANKS 

Leak/ 
Internal External Spill 
Protect. Protect. History 

- A -
IL - -
- - -

IL - -
- A -
- - -
- - -

C = Concrete 
S = Steel 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

F = Fiberglass 
I = Iron 

= No Action Required 
O = Action Pending Test Results 
TIP = Tank/Piping 
X = Action Required 

A = Asphaltic 
U = Unknown 

Harding Lawson Associates 

RECOMMENDATIONS 
Ground- Inventory 

Test Replace Water Control 
T/P T/P Monitoring Program 

- x - G 

- - - G 

- x - G 

- - - G 

x 0 0 G 
x 0 0 G 

- x - G 

Note: All tanks/piping are steel unless otherwise indicated 



Tank Building 
Number Number 

1239 N94 
1676 773 

1677 773 
1240 S-75 
l 299A S-75 
12998 S-75 
1556 S-75 
1557 S-75 
1593 S-88 

Legend 

L = Leak 
SP = Spill 

Age 
(Years) 

44 
l 
l 

43 
l 
l 

43 
43 
43 

Capacity 
(Gallons) 

100000 
500 
500 

100000 
7500 
7500 

100000 
100000 

18000 

APPENDIX G -2 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

FUEL OIL TANKS (CONT.) 

Const. MTL. 
T/P 

C/S 
S/GS 
S/GS 
C/S 
SIS 
SIS 
C/S 
C/S 
SIS 

Internal 
Protect. 

Leak/ 
External Spill Test 
Protect. History T/P 

A 

A 

A 

C = L:oncrete 
S = Steel 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

F = Fiberglass 
I = Iron 

= No Action Required 
O = Action Pending Test Results 
T/P = Tank/Piping 
X = Action Required 

A = Asphaltic 
U = Unknown 
GS = Galvanized Steel 

Harding Lawson Associates 

RECOMMENDATIONS 
Ground- Inventory 

Replace Water Control 
T/P Monitoring Program 

x 

x 

x 
x 
x 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Note: All tanks/piping are steel unless otherwise indicated 



Harding Lawson Associates 

APPENDIX H 

JET PROPULSION FUEL TANKS 



Tank Bu fl df ng 
Number Number 

336 ARl 
337 ARl 
1489 AFFR 

1490 AFFR 
1491 AFFR 
1508 AFFR 

Legend 

L = Leak 
SP = Spill 

Age Capacity Const. MTL. 
(Years) (Gallons) TIP 

28 420000 SIS 
28 420000 SIS 
21 1800 Sii 
21 1800 S/I 
21 1800 Sil 
19 5000 S/I 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

= No Action Required 
O = Action Pending Test Results 
T/P = Tank/Piping 
X = Action Required 

APPENDIX H 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

JET PROPULSION FUEL 

Harding Lawson Associates 

f<ECUMMENlJAT 1011!> 
Leak/ Ground- Inventory 

Internal External Spill Test Replace Water Control 
Protect. Protect. Content Hi story . T /P T /P Monitoring Program 

Liner 
Liner 

A JP-5 
A JP-5 

JP-4 
JP-4 
JP-4 
JP-4 

C = Concrete 
S = Steel 
F = Fiberglass 
I = Iron 
A = Asphaltic 
U = Unknown 

-
-
-
-
-
-

x u 
x 0 
- x 
- x 
- x 
- x 

u 
u 

x 

li 

li 

li 

G 

G 

li 

Note: All tanks/piping are steel unless otherwise indicated 



APPENDIX I 

MOTOR FUEL TANKS 

Harding Lawson Associates 



Tank Building 
Number Number 

Nll N-11 
Nl2 N-12 
S75N S-75 
S75E S-75 
1242 N-94 
1243 N-94 
1249 375 
1482 375 
1546 758 

1547 758 
1617 758 

Legend 

L = Leak 
SP = Spill 

Age Capacity 
(Years) (Gallons) 

33 55 

43 55 
8 u 

43 280 
42 15000 
42 15000 
39 4250 

22 8000 
17 20000 

17 20000 
12 10000 

Const. MTL. 
T/P 

SIS 

SIS 

SIS 

SIS 

SIS 

SIS 

SIS 

SIS 

SIS 

SIS 

SIS 

APPEl~DIX I 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

MOTOR FUEL TANKS 

Leak/ 
Internal External Spill 
Protect. Protect. History 

u u u 
u u 
u u 
- A 
- A 

- A 
- A 

- A 
- - L 

- - L 
- - L 

C = Concrete 
S = Steel 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

F = Fiberglass 
I = Iron 

= No Action Required 
O = Action Pending Test Results 
TIP = Tank/Piping 
X = Action Required 

A = Asphalti c 
U = Unknown 

Harding Lawson Associates 

RECOMMENDATIONS 
Grou_n_d--:.- -Tnvento ry 

Test Replace Water Control 
T/P T /P Monitoring__ _ P_rogram 

x - G 

x - G 

G 

x - G 

x - G 

x - G 

x - G 

x - G 

x G 

x G 

x G 

Note: All tanks/piping are steel unless otherwise indicated 



APPENDIX J 

OIL/WATER SEPARATORS 

Harding Lawson Associates 



Tank Building 
Number Number 

1620 N94 
1621 Nl26 
1622 ARl 

1623 ARl 
1624 758 
1625 S-108 
1627 759 
1637 N-7 
1639 775 
1647 S-341 
1655 397 

Legend 

L = Leak 
SP = Spill 

Age Capacity Const. MTL. 
(Years) (Gallons) T/P 

9 10000 F/F 
9 10000 F/F 
9 5000 F/F 
9 5000 F/F 
9 3000 F/F 
9 8000 F/F 
9 3000 F/F 
9 2000 SIS 
7 700 SIS 
6 2000 C/S 
6 1000 C/I 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

= No Action Required 
O = Action Pending Test Results 
T/P = Tank/Piping 
X = Action Required 

APPENDIX J -1 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

OIL/WATER SEPARATORS 

Internal 
Protect. 

-
-
-
-
-
-
-
-
-
-
-

External 
Protect. Content 

- M 

- AV 

- JP-4 

- JP-4 
- M 

- F06 
- M 

- WO 

- WO 

- WO 

- WO 

C = Concrete 
S = Steel 
F = Fiberglass 
I = Iron 
A = Asphaltic 
U = Unknown 

Harding l•w1on Assoclale1 

KECUMMENIJATIUN~ 
Leak/ Ground- -Inventory 
Spill Test Replace Water Control 
History T/P T/P Monitoring Program 

WO = waste Oil 
AV = Aviation Fuel 
M = Motor Fuel 
FOti = No. 6 Fuel Oil 
JP4 =Jet Propulsion Fuel No. 4 

Note: All tanks/piping are steel unless otherwise indicated 



APPENDIX J-2 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

OIL/WATER SEPARATORS (CONT.) 

Harding Lawson Associates 

RECUl•1MENDATIONS 
Leak/ - Groun-cf- -Inventory 

Tank Building Age Capacity Const. MTL. Internal External Spill Test Replace Water Control 
Number Number (Years) (Gallons) T/P Protect. Protect. Content History T/P T/P Monitoring Program 

1657 S-9 
1662 AFFR 

CBV-I 344 

HS-II N-ll4 

Legend 

L = Leak 
SP = Spill 

9 

9 

4 

4 

1500 
20000 

500 
1000 

C/I 
C/I 
C/S 
C/S 

G = Gauge tanks for product and water every 15 days 
(mf nimum) and maintain records of product receipts 

= No Action Required 
0 = Action Pending Test Results 
T/P = Tank/Piping 
X = Action Required 

C = Concrete 
S = Steel 

WO 
WU 
WO 
WO 

F =Fiberglass 
I = Iron 
A = Asphaltic 
U = Unknown 

WO = Waste Oil 
AV = Aviation Fuel 
M = Motor Fuel 
FU6 = No. 6 Fuel Oil 
JP4 =Jet Propulsion Fuel No. 4 

Note: All tanks/piping are steel unless otherwise indicated 



APPENDIX K 

WASTE OIL TANKS 

Harding Lawson Associates 



APPENDIX L 

ABANDONED TANKS 

Harding Lawson Associates 



Tank Building 
Number Number 

302 N94 
1244 S75 
1245 S75 
1246 S75 
1250 N94 
1251 N94 
1252 N94 
1253 N94 
1254 N94 
1255 N94 
1256 N94 

Legend 

L = Leak 
SP = Spill 

Age 
(Years) 

30 
44 
44 
44 
43 
44 
44 
44 
44 
44 
44 

Capacity 
(Gallons) 

25000 
50UOO 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 

APPENDIX L -1 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

ABANDONED TANKS 

Const. MTL. Internal External 
Protect. T/P 

SIS 

C/S 
C/S 
C/S 
SIS 

SIS 

SIS 

SIS 

SIS 

SIS 

SIS 

Protect. 

C = Concrete 
S = Steel 

AV 

A 

A 

A 

A 

A 

A 

A 

G = Gauge tanks for product and water every 15 days 
(minimum) and maintain records of product receipts 

F = Fiberglass 
I = Iron 

= No Action Required 
O = Action Pending Test Results 
T/P = Tank/Piping 
X = Action Required 

A = Asphaltic 
U = Unknown 
FO = Fuel Oil 

·Av =Aviation Fuel 

Content 

v 
FO 
FU 
FU 
AV 
AV 
AV 
AV 
AV 
AV 
AV 

Note: All tanks/piping are steel unless otherwise indicated 

Harding Lawson Associates 

Leak/ 
Spill 

History 

L 

L 

L 

Recommendation 

Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 



Tank Building Age 
Number Number (Years) 

1257 N94 44 
1258 N94 44 
N6 N-6 44 
78 N-78 44 
N91 N91 42 

NlO N-10 u 
299 299 36 

Legend 

L = Leak 
SP = Spi 11 

Capacity 
(Gallons) 

25000 
25000 

500 
500 

1500 
5000 
500 

APPENDIX L-2 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

ABANDONED TANKS (CONT) 

Const. MTL. 
T/P 

SIS 
SIS 
SIS 
SIS 
SIS 
SIS 
SIS 

Internal 
Protect. 

u 
u 

u 
u 

External 
Protect. 

A 
A 
u 
u 

u 
u 

C = Concrete 
S = Steel 

G = Gauge tanks for product and water every 15 days F = Fiberglass 
I = Iron (minimum) and maintain records of product receipts 

= No Action Required A = Asp ha lti c 
0 = Action Pending Test Results U = Unknown 
T/P = Tank/Piping 
x = Action Required 

Harding Lawson Associates 

Content 

AV 
AV 

M 

M 

FO 
u 
u 

Leak/ 
Spill 

History 

L 

FO = Fuel Oil 
M = Motor Fuel 
AV = Aviation Fuel 

Recommendation 

Remove Tank 
Remove Tank 
Remove Tank 
Remove Tank 
Remove Tdnk 
Remove Tank 
Remove Tank 

Note: All tanks/piping are steel unless otherwise indicated 



APPENDIX L-3 
Harding Lawson Associates 

NAVAL AIR STATION 
MEMPHIS, TENNESSEE 

ABANDONED TANKS (CONT) 

Leak/ 
Tank Building Age Capacity Const. MTL. Internal Externa 1 Spill 

Number Number (Years) (Gallons) TIP Protect. Protect. Content Hi story Recommendations 

1594 1594 11 u UIS u u u - Remove Tank 
SB SB 43 500 SIS u u D - Remove Tank 
S 75W 575 43 280 SIS u u D - Remove Tank 
341 A 341 u u SIS u u M - Remove Tank 
341 B 341 u u SIS u u M - Remove Tank 
341 c 341 u u SIS u u M - Remove Tank 
1565 1564 17 10000 SIS M - Remove Tank 
1566 1564 17 10000 SIS M - Remove Tank 
1618 1564 12 10000 SIS M - Remove Tank 

Legend 

L = Leak c = Concrete 0 = Diesel Fuel 
SP = Spi 11 s = Steel M = Motor Fuel 
G = Gauge tanks for product and water every 15 days F = Fiberglass 

(minimum) and maintain records of product receipts I = Iron 
= No Action Required A = Asphaltic 

0 = Action Pending Test Results u = Unknown 
TIP = Tank/Piping 
x = Action Required 

Note: All tanks/piping are steel unless otherwise indicated 



APPENDIX M 

POLLUTION CONTROL REPORTS 

Harding Lawson Associates 



Appendix M - 1.1 

ENVIRONMENTAL POLLUTION CONTROL REPORT 
PROPOSED PROJECT INFORMATION 

EXHIBIT I INFORMATION 

NAVFACINST 6240.3A 
(PCR) 

(R 

MEDIA: Solid Waste EFD: SODIV UIC: N00639 
PROJECT NO.: S 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ PROJECT NAME: UGST PH II - Soil Sampling/Analysis + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FACILITY: Naval Air Station, Memphis, Tennessee 
ADDRESS: Millington, Tennessee 
AGENCY CONTACT: Janet Cook ----------------------------------------
FUND CMD: NAVFAC 
STATUS: PP 

INTERNATIONAL PROJECT NUMBER: 

APPN: ERDI 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+COST OF POLLUTION CONTROL MEASURES IN THOUSANDS OF DOLLARS: 9.5 + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FY 
87 

DESIGN 
.5 

FUNDED 
No 

CONS TR 
9.0 

TOTAL COST: 

+++++++++++++++++++++++++++++++++ 
+ AGENCY PROJECT SCHEDULE DATES + 
+++++++++++++++++++++++++++++++++ 

DESIGN (START): 
DESIGN (COMPLETION):-­
CONSTR (START) : 
CONSTR (COMPLETION): 
FINAL COMPLIANCE: 
REG FINAL COMPLIANCE: 

+++++++++++++++++++++++++++++++++++++ 
+CONGRESSIONAL AUTHORITY DATES: MCON+ 
+++++++++++++++++++++++++++++++++++++ 

(MO I YEAR) 
SCHEDULED: 
REQUESTED: 
RECEIVED: 
35% DESIGN COMPLETION ~ 

A-1 

9.5 

FUNDED 
No 

+++++++++++++++++++++++ 
+ OTHER PCR DATES + 
+++++++++++++++++++++++ 

APPROVED: 
PREPARED: ~ ID) 
REVISED: 

+++++++++++++++++++++++ 
+ INFO FOR NEESA USE + 
+++++++++++++++++++++++ 
POLLUTANT CATEGORY HAZD 
POLLUTANT SOURCE 
CORRECTIVE ACTION 
NAVFAC PROGRAM ELEMENT 
EPA CODE NOP PCS 

AGEL OCSC 
PRIORITY 
VARIOUS LOCATIONS No 
MAJOR REVISION 
LEGAL ACTION CODE 
LEGAL CITATION ------

ATTACHMENT (A) 



NAVFACINST 6240.3A Appendix M - 1.2 
ENVIRONMENTAL POLLUTION CONTROL REPORT (PCR) 

PROPOSED PROJECT REPORT 
EXHIBIT I INFORMATION 

MEDIA: Solid Waste EFD: SODIV UIC: NU0639 
PROJECT NO.: S 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+PROJECT NAME: UGST PH II - Soil Sampling/Analysis + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
+ 1. PROBLEM STATEMENT + 
+++++++++++++++++++++++++ 
0001 During evaluation of underground storage tanks 
0002 at this activity, it was determined that soil 
0003 sampling and anlaysis should be performed at 
0010 all tank locations except where tanks have been 
0020 removed or fluids have been removed and tanks backfilled 
0030 with sand. 
0040 
0050 
+++++++++++++++++++++++ 
+ 2. REMEDIAL ACTION + 
+++++++++++++++++++++++ 
0001 Soil sampling and analysis will verify that 
0002 contamination has or has not occurred, as well 
0003 as establish a baseline for comparison with 
0010 future analyses. 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++++++++ 
+ 3. APPLICABLE STANDARDS + 
+++++++++++++++++++++++++++++ 
0001 40 CFR 280 - EPA Regulations which prohibit 
0002 loss of fuels to the environment. 
0003 
0010 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++++++++ 
+ 4. OTHER PCR INFORMATION + 
+++++++++++++++++++++++++++++ 
0001 Deficiencies and evaluation criteria are 
0002 presented in the Phase II Report. 
0003 
0010 
0020 
0030 
0040 
0050 



Appendix M - 1. 3 
ENVIRONMENTAL POLLUTION CONTROL REPORT 

PROPOSED PROJECT INFORMATION 
EXHIBIT I INFORMATION 

NAVFACINST 6240.3A 
(PCR) 

(R 

MEDIA: Solid Waste EFD: SODIV UIC: N00639 
PROJECT NO.: S 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ PROJECT NAME: UGST PH II - Integrity Testing + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FACILITY: Naval Air Station, Memphis, Tennessee 
ADDRESS: MillinJton, Tennessee 
AGENCY CONTACT: anet Cook 

FUND CMD: NAVFAC 
STATUS: PP 

INTERNATIONAL PROJECT NUMBER: 

APPN: ERDI 

----
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+COST OF POLLUTION CONTROL MEASURES IN THOUSANDS OF DOLLARS: 10.4 + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FY 
87 

DESIGN 
.6 

FUNDED 
No 

CONSTR 
9.8 

TOTAL COST: 

+++++++++++++++++++++++++++++++++ 
+ AGENCY PROJECT SCHEDULE DATES + 
+++++++++++++++++++++++++++++++++ 

DESIGN (START): 
DESIGN (COMPLETION):­
CONSTR (START) : 
CONSTR (COMPLETION): 
FINAL COMPLIANCE: 
REG FINAL COMPLIANCE: 

+++++++++++++++++++++++++++++++++++++ 
+CONGRESSIONAL AUTHORITY DATES: MCON+ 
+++++++++++++++++++++++++++++++++++++ 

(MO I YEAR) 
SCHEDULED: 
REQUESTED: 
RECEIVED: 
35% DESIGN COMPLETION 

A-1 

10.4 

FUNDED 
No 

+++++++++++++++++++++++ 
+ OTHER PCR DATES + 
+++++++++++++++++++++++ 

APPROVED: 
PREPARED: 8 tlo 
REVISED: 

+++++++++++++++++++++++ 
+ INFO FuR NEESA USE + 
+++++++++++++++++++++++ 
POLLUTANT CATEGORY HAZD 
POLLUTANT SOURCE 
CORRECTIVE ACTION 
NAVFAC PROGRAM ELHiENT 
EPA CODE NOP PC~ 

ACEL OCSC 
PRIORITY 
VARIOUS LOCATIONS No 
MAJOR REVISION 
LEGAL ACTION CODE 
U:-:GAL CITATION ----

ATTACHMENT (A) 



NAVFACINST 6240.3A Appendix M - 1.4 
ENVIRONMENTAL POLLUTION CONTROL REPORT (PCR) 

PROPOSED PROJECT REPORT 

MEDIA: Solid Waste 
EXHIBIT I INFORMATION 

EFD: SOD IV UIC: N00639 
PROJECT NO.: S 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ PROJECT NAME: UGST PH II - Integrity Testing + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
+ 1. PROBLEM STATEMENT + 
+++++++++++++++++++++++++ 
0001 
0002 
0003 
0010 
0020 
0030 
0040 
0050 

During evaluation of underground storage tanks 
at this activity, it was determined that 7 
tanks and associated external ~iping require 
immediate integrity testi n .hese tanks have either a 

history or are at an age which requires testing 
integrity and reduce risk to the environment. 

+++++++++++++++++++++++ 
+ 2. REMEDIAL ACTION + 
+++++++++++++++++++++++ 
0001 Tank/piping integrity testing will either 
0002 verify that the system is sound or expose the 
0003 tank(s) as an environmental risk, which would 
0010 necessitate replacement. 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++++++++ 
+ 3. APPLICABLE STANDARDS + 
+++++++++++++++++++++++++++++ 
0001 40 CFR 280 - EPA Regulations which prohibit 
0002 loss of fuels to the environment. 
0003 
0010 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++++++++ 
+ 4. OTHER PCR INFORMATION + 
+++++++++++++++++++++++++++++ 
0001 Deficiencies and evaluation criteria are 
0002 presented in the Phase II Report. 
0003 
0010 
0020 
0030 
0040 
0050 



Appendix M - 1.5 
ENVIRONMENTAL POLLUTION CONTROL REPORT 

PROPOSED PROJECT INFORMATION 
EXHIBIT I INFORMATION 

NAVFACINST 624U.3A 
(PCR) 

(R 

MEDIA: Solid Waste EFD: SODIV UIC: N00639 
PRQJECT NO.: S 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ PROJECT NAME: UGST PH II - Monitoring Well Installation + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FACILITY: Naval Air Station, Memphis, Tennessee 
ADDRESS: Millington, Tennessee 
AGENCY CONTACT: Janet Cook 

FUND CMD: NAVFAC 
STATUS: PP ---
INTERNATIONAL PROJECT NUMBER: 

APPN: ERDI 

----
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+COST OF POLLUTION CONTROL MEASURES IN THOUSANDS OF DOLLARS: 8.8 + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FY 
87 

DESIGN 
.5 

FUNDED 
No 

CONSTR 
8.3 

TOTAL COST: 8.8 ----
+++++++++++++++++++++++++++++++++ 
+ AGENCY PROJECT SCHEDULE DATES + 
+++++++++++++++++++++++++++++++++ 

DESIGN (START): 
DESIGN (COMPLETION):­
CONSTR (START): 
CONSTR (COMPLETION): 
FINAL COMPLIANCE: 
REG FINAL COMPLIANCE: 

+++++++++++++++++++++++++++++++++++++ 
+CONGRESSIONAL AUTHORITY DATES: MCON+ 
+++++++++++++++++++++++++++++++++++++ 

(MO I YEAR) 
SCHEDULED: 
REQUESTED: 
RECEIVED: 
35% DESIGN COMPLETION 

A-1 

FUNDED 
No 

+++++++++++++++++++++++ 
+ OTHER PCR DATES + 
+++++++++++++++++++++++ 

APPROVED: 
PREPARED: El <:so 
REVISED: 

+++++++++++++++++++++++ 
+ INFO FOR NEESA USE + 
+++++++++++++++++++++++ 
POLLUTANT CATEGORY HAZD 
POLLUTANT SOURCE 
CORRECTIVE ACTION 
NAVFAC PROGRAM ELEMENT 
EPA CODE NOP PCS 

AGEL OCSC 
PRIORITY 
VARIOUS LOCATIONS No 
MAJOR REVISION 
LEGAL ACTION CODE 
LEGAL CITATION ----

ATTACHl•IENT (A) 
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ENVIRONMENTAL POLLUTION CONTROL REPORT (PCR) 

PROPOSED PRCAJECT REPORT 
EXHIBIT I INFORMATION 

MEDIA: Solid Waste EFD: SODIV UIC: N00639 
PROJECT IW.: S 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ PROJECT NAME: UGST PH II - Monitoring Well Installation + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
+ 1. PROBLEM STATEMENT + 
+++++++++++++++++++++++++ 
0001 During evaluation of underground storage tanks 
0002 at this activity, it was determined that twelve 
0003 monitoring wells should be installed, two 
0010 around each of six tanks. 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++ 
+ 2. REMEDIAL ACTION + 
+++++++++++++++++++++++ 
0001 Monitoring wells will identify the extent and 
0002 magnitude of contamination. 
0003 
0010 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++++++++ 
+ 3. APPLICABLE STANDARDS + 
+++++++++++++++++++++++++++++ 
0001 40 CFR 280 - EPA Regulations which prohibit 
0002 loss of fuels to the environment. 
0003 
0010 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++++++++ 
+ 4. OTHER PC R INFORMATION + 
+++++++++++++++++++++++++++++ 
0001 Deficiencies and evaluation criteria are 
0002 presented in the Phase II Report. 
0003 
0010 
0020 
0030 
0040 
0050 
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Appendix M - 1. 7 S.""1 I ol 2 

Su~ntd" NA VFAC 9·/J0/416-1 I JJ.68/ 
SIN OIO!HF.OOJ~230 

1. ACTIVITY SNDL NO. ACTIVITY NAME ANO LOCATION 

I 
:Z. PROJECT NO. 

Naval 

STEP TIVO SUBMISSfON 

DATE SUBMITTED 

Air Station, Memphis, Tennessee I August 1986 I TITLE 

Phase II, UGST Monitoring Well I n s ta 11 a ti on 
l. TYPE 

.. D MAINT./REPAIR 
D 

MINOR CONSTRUCTION/ 
b. ALTERATION D

AIR 
c. CONDITIONING 

4. OE SCRIBE ANO STATE FUNCTION OF FACILITY 

Underground storage tanks which supply fuels for automobiles, ships, 
aircraft, emergency generators and heating and their associated. 
external piping. 

5. WHAT IS THE EFFECT OF THIS PROJECT ON THE MISSION OF THE ACTIVITY> 

rvl EQUIPMENT 
lAJ INSTALLATION 

a. ?ROPER TY RE.CORO CARO NO, 

b. NA\IY CATEGORY CC:JE 

c:. BLOG. OR STRUCTURE NO. 

Installation of monitoring wells will permit detection of contamination, thereby 
conserving fuel and reducing costs for product replacement and soil/aquifer 
res tor a ti on. 

S.. THE REQUIREMENT FOR THE FACILITY tS BASED ON: 

D A CHANGE r.:i FULL-TIME D J TO 5 D LESS THAN D CURRENTLY REQUIRED 
L IN MISSION b. L..AJ CONTINUING NEED c. YEAR NEED d. 3 YEARS" e. LESS THAN 

NEED Ii(}>', OF Tl\~E D FIESERVEO FOR 
f. FUTURE 

l:IECL'l~Et,,•E~TS 

: _L_E_~-~--~-u-~-~-E-O-CO_S_T __ ~----'_:_E_S_;~:~~-;_T_C_CS-T--:------1_:_··_s4~T·~;~~~N_N_•_NG-COS_T ____ i1_:·_T_O~~~Al~·=-;u~,~~~s~~-eo_u_E-ST_E_0 ___ 1_:_E_ST_._F_AC_•_L._R_E_Pl_._c~-~s_T----~ 
8. ~~~;:RAUC~~~T~V g. IS FACILITY ON AN APPROVED BASIC FACILITY REQUIREMENTS LIST? If ",\0,. how ,,.,.0 s nua Qt'l~n1111Ud) 

20 + yrs. ago DYES []]NO Result of in-depth assessment of condition 
10. IS PROJECT LISTED ON ANNUAL INSPECTION SUMMARY 7 If 12"J,,.,·r,. lJ ··so ... ari.i AIS u app11cablr, t':tpuun uc/1.mon. 

D YES D NO cx:J N.A. 

11. OE.SCRIBE CONDITION TO B:=:E=C:=:O:::R-::R-:-EC:::T:-:E-::0-. O:""'.R:-"'.P:-:R:::O-::B-LE::-M-:-::cTO;:-::-:BE'"'s'"'o-L-V7EO,,...-'N-=IT,,-H-:P-=R-:-OP:-:Dc::S-:-EO:---SO-L-U-::T-:I O"°N-. -A-lla_c_h -ad""'d1-11-on_a_I d,-_,-cn_p_11_on-1..,-f n-,-a-ssa-,-._-a'"'.v""E-=P.-4 c7·E"°'u"".\'°'L_,.Y,.-. -----------

Prevent and/or detect contamination of groundwater and soils. 

12. WHY IS THE PROPOSED SOLUTION BEST ANO WHAT ALTERNATIVES WERE CONSIOEAE01 

Prevent and/or detect contamination of the environment by installing required monitoring 
wells where double walled FRP with between wall leak detection systems have not been 
installed. 

1l. ~ERE ANY NON·NAVY EXPERTS INVITED TO REVIEW THIS PROBLEM ANO THIS SOLUTION? Explain r/futon wlu11on. 

.. [l] YES b. D NO 

Review and study, which were based on state-of-the-art technology, 
resulted in the recommendation/solution . 

... 15. 
HAS EFO DESIGN DIVISION 
REVIEWED SOLUTION I .. D YES b. [XJ NO 

CAN ANOTHER FACILITY BE ECONOMICALLY 
ADAPTED FOR THIS FUNCTION I 

•t6. CAN PAOJECT BE FUNDED IN PHASES/ I/ow' lluw '"""Y' 

.. D YES b. [XJ NO 

11. THIS PROJECT IS THE HE SULT OF 

D INADEQUATE 
I. MAINTENANCE 

~FACILITY D DEFICIENT 
b. LlJ AGE c. CONSTR. 

d D DEFICIENT D OT ER . DESIGN e. H : 

18. MAS THIS SPECIFIC PA OB LEM BEEN CORRECTED pqev10USl y, 

•. DYES b. []] NO 

•· 0 YES b. [=xJ NO kh•"' 
HOW LONG WILL PROPOSED 
CORRECTIVE ACTION LAST> ~~~~~~~J/_A~~~~~-YEARS 

Pl ti P 
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19. ARE COMPONENTS BEING INCREASED IN SIZE OR CAPACITY1 E.xpl•1n lh~d1f/QTrttr. 111c/110utwco11 • 

.. D YES b. !!] NO 

2Q. A.RE MATERIALS PROPOSED FOR USE THE SAME AS THOSE EXISTING1 If "NO," vt{Uut tltr d1ffrrrtter. 1rtclua1rt1 tou. 

L D YES b. [[] NO 

Installation of 12, 4-inch, schedule 40 PVC monitoring wells. 

21.PROJl'CT IS PLANNED TD BE ACCOMPLISHED BV 

1. 0 STATION LABOR b. (i] CONTRACT 

22.HA.S A PROJECT EVcA SEEN SUBMITTED FOR THE REPLACEMENT OF THIS OR SIMILAR FA.CILITIES1 Clt~cc 1111d ~·I "YES. .. 

L D YES b. LR:] NO Wlrm? 

23..ANTICIPATEOSAVINGS IF PROJECT IS CONE THIS YEAR AS COMPARED TO A DEFERRAL OF ONE YEAR. 

PROBABLE INCREASC IN PROJECT COST FOR ANY JUSTIFIABLE REASON REDUCTION IN CURRENT MA.INT. COST REDUCTION IN CURRENT OPERATIONS COST 

s 9,200.00'--~i~n~f~l=a~t1~·o~n.:_.;;;a~t-=-l~O_.i;;_;e~r-c~e-n_t~~s~~~~~~~~~~s~~~~~-..-~~~~~­
Jusr1Fv ANY SAVINGS INDICATED 

The savin s of $900,QO by avoiding inflation 
NILL ACCOMPLISHMENT GENERATE REQUIREMENTS 
FOR ADDITIONAL M&O FUNDS OR PERSONNEL7 

...... 'NHA.T WOULD BE THE EFFECT OF DEFERRING THE PROJECT ONE YEAR7 

1. [XJ NO b. DYES Est. Ann. 

WHAT IS PA. Y BACK PE RICO 
OF P~OJECT1 f/11 yr.,,) 

N/A 

Potential liability for pollution of the environment and violation of federal and 
state regulations. 

•:-5. 1F TME PROJECT IS~ ACCOMPLISHED~ IN HOW MANY .!!.!!!§..WILL THERE BE SERIOUS OAMAGE TO THE FACILITY ANO/OR ITS CONTENTS OR IMPAIRMENT TO ESSENTIAL OPERATl0NS7 
£.rpu,1,.. utclw:Jr lou 1-1:1.u .• ,. loJ /4cliiry ond/OI' co111erits. 

YEARS BEFORE SERIOUS DAMAGE OCCURS __ o __ _ 

•;a. HAS THE REDUCED UTILIZATION OF THIS SPECIFIC FACJL£TY AFFECTED A LARGE FACILITY SYSTEM OPERATl0N7 £zptoVL 

L DYES b. []]NO 
BY HOW MUCH7 ____ -'%. 

27.ARE THERE ANY OTHER FACTORS INVOLVED? Ch«kondupJouL. 

.. D .'.10RALE b. []] HEALTH riil PUBLIC 
c:. Ll!J RELATIONS 

ll. 

d. CZ] SAFETY I. Lll FIRE 
PROTECTION I. D SECURITY g. D OTHER 

CERTIFICATION BY RESPONSIBLE OFFICER AT ACTIVITY: lam per>ona!Jy coyuzant oi the need for. :lie euenuahty of, and lhe propo•ed method of accomphlhment of this proiect 
and cerufy that the above 1nfonna11on u correct. and that this pro1ect meets all cniena specified 111 OPNAVINST 11010.10 and •Ub•equent changes ihereio. 

::iL~NAl Ui=IE TITLE 

29. EFD TECHNICAL VALIDATION llfrtqurrtd) (Jtt para 7]01. OPNA VINST 11010.:ocJ 

SIGNATURE TITLE 

£~CL.CSIJRES: 

1. [XJ ENGINEERING EST.I.VA VFAC :UI 7) b. D LOCATION PLANISI 

".\'OT app/icablt to .'.flnor ConJtrucl/on. Attuatlons. or Equipment lnsta//at/on 

"°AYlllAC 110t•1M llllllY. &.7U 

s~"' 2 012 

DATE 

DATE 

c. D CRAWINGS d. [=:J PHOTOGRAPHS 



,. , end ... 

-I- I DA TE PnEPARED 
ISHf[T 

-
•JAVI AC 11013/7 (1781 c E OF 1 ~11t''''lr1J.·1 fVAVOOCA.S 2411 Jrt,I ;'J: :.1 August 1986 1 
ACTIVITY AND LOCATION cmJS lflllC ! ION CON I fl ACT rw IO[UTIFICATIOT< TW'·'OEn 

-
Naval Air Station rSTIMll rm BY CA TE GORY CODE NU'.•BF R 

PilOJlCT TITLE CIPM --
Underground Storage Tank - Phase I I Monitoring STATUS or f)f SICiN Jflfl onuEn Nu•.rnrn 

vJe 11 Ins ta 11 a ti on [ xl P[[J r-·i JO' IJ 101J", [~] r1rJl\L [] ()11,,., 151"'"''' 

QUANTITY -~-~~f;Rll\l COST LABOR COST UJG INE ER I 'JG EST 1'.11\ TE 
ITEM DESCf11PTION 

-----
NU•.rnEn UT/IT ur,.1r r:os1 TOTAL UNIT COST TOTAL lJTJIT COS I TO 11\ L 

4-inch schedule 40 PVC Monitoring Wells, 12 ea. 
-

655 7860 39.3 
-------~-

471. 6 694.3 __ J3._~R- _ 

15 feet deep at 304, 1546, 1547, 1617, 336, ---- ----- ----~-------- ------- --------

and 337 --------- -- ------- ------

----- ---- -------- ---- -------- - - - ---------- ---------- ------ ----------· ---

---

----- --------· ------ ------- -·-------

--- ------

--· 

- ------ -------- ---------- ------- ---- - ·--- --·------ ----- ---·---- -----

·----- ----- -··------ ------------ ------------- - - -- ------------ ----------- ------------- -- -· -

---- ------· ----- -·---- -------·- ·------·· --------- --- --·-----·------ ---------
I 

--------- ------· ----·---· ------- ------ --·---·--- -- --- ----·----···- ----

-------- ·---· ------- --·------ ---------- ·-----· -----------

I I 
SIN 0105-Lf·OI0-1335 "U.S. GOVERNMENT PRINTING OFFlCE: 1981- 703·100/7795 2 -1 
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ENVIRONMENTAL POLLUTION CONTROL REPORT 

PROPOSED PROJECT INFORMATION 
EXHIBIT I INFORMATION 

NAVFACINST ti240.3A 
(PCR) 

MEDIA: Solid Waste EFD: SODIV UIC: N00612 
PRtlJECT NO.: S 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ PROJECT NAME: UGST PH II - Tank/Piping Replacement + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FACILITY: Naval Air Station, Memphis, Tennessee 
ADDRESS: Millington, Tennessee 
AGENCY CONTACT: Janet Cook 

---------------------~-

FUND CMD: ACTIVITY 
STATUS: PP 

INTERNATIONAL PROJECT NUMBER: 

APPN: O&r>iN 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+COST OF POLLUTION CONTROL MEASURES IN THOUSANDS OF DOLLARS: 1513 + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FY 
82 

DESIGN 
435 

FUNDED 
No 

TOTAL COST: 

+++++++++++++++++++++++++++++++++ 
+ AGENCY PROJECT SCHEDULE DATES + 
+++++++++++++++++++++++++++++++++ 

DESIGN (START): 
DESIGN (COMPLETION):­
CONSTR (START): 
CONSTR (COMPLETION): 
FINAL COMPLIANCE: 
REG FINAL COMPLIANCE: 

+++++++++++++++++++++++++++++++++++++ 
+CONGRESSIONAL AUTHORITY DATES: MCON+ 
+++++++++++++++++++++++++++++++++++++ 

(MO I YEAR) 
SCHEDULED: 
REQUESTED: 
RECEIVED: 
35% DESIGN COMPLETION -

A-1 

CONSTR 
l 078 

1513 

FUNDED 
No 

+++++++++++++++++++++++ 
+ OTHER PCR DATES + 
+++++++++++++++++++++++ 

APPROVED: 
PREPARED: ~ ~6 
REVISED: 

+++++++++++++++++++++++ 
+ INFO FOR NEESA USE + 
+++++++++++++++++++++++ 
POLLUTANT CATEGORY HAZD 
POLLUTANT SOURCE 
CORRECTIVE ACTION 
NAVFAC PROGRAM ELEf11ENT 
EPA CODE NOP PCS 

ACEL OCSC 
PRIORITY 
VARIOUS LOCATIONS No 
MAJOR REVISION 
LEGAL ACTION CODE 
LEGAL CITATION ----

ATTACHMENT (A) 
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ENVIRONMENTAL POLLUTION CONTROL REPORT (PCR) 

PROPOSED PROJECT REPORT 
EXHIBIT I INFORMATION 

MEDIA: Solid Waste EFD: SOD IV UIC: N00612 
PROJECT NO.: S 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ PROJECT NAME: UGST PH II - Tank/Piping Replacement + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
+ 1. PROBLEM STATEMENT + 
+++++++++++++++++++++++++ 
0001 During evaluation of underground storage tanks 
0002 at this activity, it was determined that 30 
0003 tanks and associated external piping require 
0010 immediate replacement due to age and/or 
0020 leak-spill histories. Continued use will pose serious risk 
0030 to the environment and loss of valuable product. 
0040 
0050 
+++++++++++++++++++++++ 
+ 2. REMEDIAL ACTION + 
+++++++++++++++++++++++ 
0001 Replacement of tanks and associated piping will 
0002 prevent further environmental degradation. 
0003 
0010 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++++++++ 
+ 3. APPLICABLE STANDARDS + 
+++++++++++++++++++++++++++++ 
0001 40 CFR 280 - EPA Regulations which prohibit 
0002 loss of fuel to the environment and s ecify 
0003 tank piping construction, maintenance and 
0010 mon1tor1ng requirements. 
0020 
0030 
0040 
0050 
+++++++++++++++++++++++++++++ 
+ 4. OTHER PCR INFORMATION + 
+++++++++++++++++++++++++++++ 
0001 Deficiencies and evaluation criteria are 
0002 presented in the Phase II Report. 
0003 
0010 
0020 
0030 
0040 
0050 



SPECIAL PROJECT REQUEST 
NA.VFAC 110UJM CREV. 5-741 

Appendix M - 1.12 
s~ ... , of 2 

Sup~rsrd~s NA VF.4 C 9-110/.J/64 ( 11-68) 
SIN OIOS-LF.OOJ .. 2:JO 

1. ACTIVITY SNDL NO. ACTIVITY NAME ANO LOCATION 

STEP TWO SUB.~llSS/O:V 

DATE SUBMITTE.0 

Naval Air Station, Memphis. Tennessee I August 1986 
2. PROJECT NO. I TITLE 

Phase II, UGST Elevaluation/Rernedial Action Recommendation 
1 TYPE 

.. D MAINT./REPAIR D MINOR CONSTRUCTION/ 
b. ALTERATION D AIR 

c. CONDITIONING 
4. CESCRIBE ANO STATE FUNCTION OF FACILITY 

Underground storage tanks which supply fuels for automobiles, ships 

rii1 EQUIPMENT 
L..6J 1NSTALLATION 

1. PAOPEATY ACCORD CARD NO, 

aircraft, emergency generators, heating and their associated external o.NAllYCATEGOAvcaoe 

piping. 
c. BLDG. OR STRUCTURE NO. 

5, WHAT IS THE EFFECT OF THIS PROJECT ON THE MISSION OF THE ACTIVITY> 

associated external piping will prevent and/or halt Replacement of tanks and 
environmental pollution. 
state regulations. 

This will bring the activity into compliance 1vith federal and 

8. THE REQUIREMENT FOR THE FACILITY IS BASED ON· 

D ACHANGE 
L IN MISSION 

r1 FULL·TlME 
b. L.xJ CONTINUING NEED D JTOS 

c. YEAR NEED 11 L~SS 'THAN n CURRENTLY REQUIRED n RESERVED FOR 
d. I J ~EA.Rs· It. LESS THA.N r. FUTURE 

\IS.ED ~ 50"'", CF T:-.1E ....___,. REQUIRE~ENTS 
7a. EST. FUNDED COST 

s 
8. CATE F.l.CILIT·Y 

CONSTRUCTED 

20 + yrs. ago 

~.EST. ?ROJECT CCST c.. EST. PLANNING COST a TOTAL FU\jQS REQUESTED • t:~T FACJL AEPL COST 

lsi,51300 Is is Is, .. 

10, IS PROJECT LISTED ON ANNUAL INSPECTIOS SUMMAAY1 If a11sw~r 1s ··so." and A/Su app11cabl~. t'.tp~1n uc1-...uon. 

DYES ONO ~N.A. 
11, DESCRIBE CONDITION TO BE CQRRECTE D. CA PROBLEM TO BE SOL VEO WITH PROPOSED SCJLUTION. Atracn aad111onal dtscnpuo" 1/ ntctuarv, O.'vE PA.0-£ O!'il r. 

Prevent loss of fuels and thereby protect the soils and groundwater. 

12. WHY tS THE PROPOSED 501..UTION BEST .:.NO 'w'fHAT ALTERNATIVES WERE CONSIOE.AE01 

EPA regulations require that no leakage occur. Tanks/piping 20 years old or older 
are considered to be obsolete by current industry standards. 

13. WERE ANY NON-NAVY EXPERTS INVITED TO REVIEW THIS PROBLEM ANO THIS SOLUTION1 Eiplalft ~!Jtcton soo1.mon. 

•• []] YES b. D NO 

Review-and study, which were based on state-of-the-art technology, 
resulted in the recommendation/solution . 

... 
HAS EFD DESIGN DIVISION 
REVIEWED SOLUTION I .. D YES 

•16. CAN PROJECT BE FUNDED IN PHASES1 !tow' Now '""nv' 

.. D YES b. 00 NO 

17, THIS PROJECT IS THE HE SULT Of 

b. []NO 

15. 
CAN ANOTHER FACILITY BE ECONOMICALLY 
ADAPTED FOR THIS FUNCTION I 

D INADEQUATE 
a. "1AINTENANCE 

~ FACILITY D DEFICIENT 
o. ~AGE c. CONSTR. 

d D DEFICIE:'<T D OTHER 
. DESIGN e. : 

18. HAS THIS SPECIFICPR08lEM HEEN CORRECTED pqev10USlY' 

.. D YES b. [XJ NO ~"'"' HOW LONG WILL PROPOSED 
CORAECTIVt ACTION LASTI 

.. DYES b. [] NO 

"'l • , , 
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19. ARE COMPONENTS BEING INCREASED IN SIZE OR CA.PACI TY 1 Explt1l1t tf'rr d1f/~. ,nclud1n1 coir. 

L D YES b. QI NO 

20.. ARE MATERIALS PROPOSED FOR USE THE SAME AS THOSE EXISTING1 /{""NO. ""upi•ut tlt~d1/ft'f'rncr. mclud1n1co11. 

LDvEs b.[]!No Replace steel tanks with double-walled fiberglass reinforced plastic 
tanks, and associated external piping with either steel or fiberglass 
piping. 

21. PROJFCT IS PLANNED TO BE ACCOMPLISHED BY 

I. D STATION LABOR b. []]CONTRACT 

22. HAS A PROJECT EVc:R BEEN SUBMITTED FOR THE REPLACEMENT OF THIS OR. SIMILAR FACILITIES1 Chrdc 11n.d ~1/ "YES.•· 

L D YES b. CXl NO 

23..ANTICIPATEDSA'VINGS If PROJECT IS DONE THIS YEAR AS COMPAPEO TO A DEFERRAL OF ONE YEAR. 

PROBABLE INCREASE IN PROJECT COST FOR ANY JUSTIF !ABLE REASON I :EDUCTION IN CURRENT MAINT. COST 

s 1,664,000 inflation at 10 percent 
JUSTIFY ANY SAVINGS INDICATED 

The savings of $151,000 by avoiding inflation 

WILL ACCOMPLISHMENT GENERATE REQUIREMENTS 
FOR ADDITIONAL M&O FUNDS OR PERSONNEU 

''·WHAT WOULD BE THE EFFECT Of DEFERRING THE PROJECT ONE YEAR7 

a. [] NO b. DYES 

REDUCTION IN CURRENT CPERA.TIONS COST 

s 

Esr. Ann. 

l
.,..MAT!SPA'Y 8AC!(FEq1QO 
OF PROJECT it :/,. yHnJ 

I N/A 

Potential liability for pollution of the environment and violation of federal and state 
regulations. 

•Z5. IF T~E PROJECT 15 ~ACCOMPLISHED NOW IN HOW MANY YEA AS WILL THERE BE SERIOUS DAMAGE TO THE FACILITY ANO/OR ITS CONTENTS QR IMPAIRMENT TO ESSENTIAL CPEAATION.51 
Ezpl41,., inclu'1r iou ~'uur 1~ /~liuy 1111d/or C'OiiUii'CL --

YEARS BEFORE SERIOUS DAMAGE OCCURS ___ o __ 

•2s. HAS n"4E REDUCED UTlllZA TION OF THIS SPECIFIC FACILITY AFFECTED A LARGE FACILITY SYSTEM OPERA TIONI Ezp/11111. 

.. 0 YES b. rn NQ 
BY HOW MUCH7 _____ '1. 

'27.ARE H-4EAE ANY OTHER FACTORS INVOLVE01 C.itck111tdupl111n. 

I. D ... ORALE b. []] HEAL TH r\i1 PUBLIC 
c. ~ RELATIONS 

l8. 

d. LI SAFETY .. [] FIRE 
PROTECTION '· D SECURITY 9-L OTHER 

CERTIFICATION BY RESPONSIBLE OFFICER AT ACTIVITY: I am penonally CO!!llJZ&nt oi the need for. the euen11aJ11y of, and 1he propo5ed method oi •«ompuihment oi thll pro;ect 
and cerufy Lhu the above 1nfonn.auon u correct, and thac this proiect meen aU cntena specified 1n OPNAVl~ST l 1010.20 and subsequent changes 1hereto. 

SIGNA ruRE 

29. EFO TECHNICAL VALIDATION llf"QuirrdJl1t<P<Jra 7JOJ. OP.VA V!.VST //OJ0.20C/ 

SICi~ATURE I TITLE 

ENC LC.SURES: 

1. [iJ ENGINEERING EST. l.\'AVFAC :-117/ b. c LOCATION PLANISI 

".VOT appllcablt to ,\I/nor Construction. A!ttrat1ons. or Equtcmtnt lnstallatton 

~•v,.a.c ,,0,.114 111111v ... ,.1 
s~ ... 2 of 2 

I DATE 

c. c CRAWINGS d. ~ PHOTOGRAPHS 
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I NAVFAC 1101Jn 11-781 I DATE PREPARED I SHH T S1111r1s('dr' NA VDOCKS ]4I1 and }4 I lA c E 1 OF 1 August 7, 1986 
AC llVIT Y AND LOCATION (,()rJS fl!LIC I l()fl crJrJ Tf!i\CT NO rDUlflflCAJIQlj lllJ',10fR 

Naval Air Station, Memphis, Tennessee fSTIMi\T[D f!Y l.i\T[G()RY cnrir Ntl•.rnrR 

PIHJJf CT TITLE CIPM 
Jnderground Storage Tank/Piping Replacement ~TAIUSOrOISU;N-·- -------~----- - ------------ ----- --

including between-wall leak detection system [X"j l'llJ I .l 10 .. ,- 11()()', IJ FINAL [j O•h··· IS"'""''' 

J()/3 OllDE.n NU~.H:r n 

ITEM DESCRIPTION 
OUl\NTITY ___ ~~T ~ R ~~_QJ~_T __ ---~OR COST ~GI rJ F.f £!_1 'i£1__l_S!.!.: ,~'.\l_f __ 

NU~10f R UNIT ur,rr COST TUT i\L UNIT COST T() T AL lHJtT COS f Hll i\L 

~5,000 gallon Double Wall FRP@ 303 and 1241 2 ea. 42,800 85,600 18' 500 37,000 61,300 122,600 
--------- ------ ---------· ----

7,500 gallon Double Wall FRP@ 301 1 ea. 20,225 20,225 6,625 6,625 26,850 26,850 

550 gallon Double Wall FRP@ S237, Nl, N2, 
-- ----- ----- --------- ---- -

378, 383, S}59 2 S240A 1 S240B, S240C, 348, 14 ea. 7,355 95,615 2,500 32,500 9,855 128,155 
------- ---- ---------- -

890, N-12, S75E, Nll 
------ ------ ----------- -- --------- ----- ----- -------- -------- -- -

2,000 gallon Double Wall FRP@ S89, 599 2 ea. 11,500 23,000 3,000 6,000 14,500 29,000 
-

18,000 gallon Double Wall FRP@ 1593 1 ea. 34 '210 34,210 13,000 13,000 47,210 47,210 
---

15,000 gallon Double Wall FRP@ 1242 and 2 ea. 30,400 60,800 11, 500 23,000 41,900 83,800 

1243 
--- ------

4,250 gallon Double Wall FRP@ 1249 1 ea. 15,150 15,150 3,575 3,575 18 '725 18,725 
--- --- ------ -------

8,000 gallon Double Wall FRP@ 1482 1 ea. 20,800 20,800 7,500 7,500 28,300 28,300 
----- -- ---~---- ------ ------ ---------- --13 ,984- -----

1,800 gallon Double Wall FRP @ 1489, 1491 3 ea. 11,024 33,072 2' 960 8,880 41,950 
----- -- -------- ------- ---- ------ --------

and 1490 
-- ------- --------- --------- -· --------- ---- --- ---- ---------

5,000 gallon Double Wall FRP@ 1508 1 ea 16,200 16,200 3,800 3,800 20,000 20,000 

25,000 Double Wall FRP@ lOC ,000 qallon 
--- ----------- ---- ----- --------- ----------- ------- ---- -- -- - -- ---- ----- -----------

tanks {4 ea.~ #'s: 1239, 1240, 1556, 1557 16 ea. 42,800 684,800 18 ,500 296 ,000 61,300 980,800 
-----·--- --- --------- ---------~-- --------- ------- -· - ---- ---- - -- --I 

- - ---- -------- --------· --- --- - - ---- -- -- --- - - ----- -- ---

---- ---- - . ------- ------- --------------- -

I I 
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