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EXECUTIVE SUMMARY 

OSWER Policy Directive 
No. 9483.00-2 

This document was developed to provide hazardous waste tank system 
owners and operators information for submitting technology-based and 
risk-bas variances from the EPA requirement for secondary containment 

th release mon;; these tank sys It was written in 
volumes; Volume 1 covers technology-based ances, ume 2 covers 
risk-based variances. This summary covers Volume 1. 

On July 14; 1986, EPA promulgated revised standards for hazardous 
waste storage and treatment tank systems. These regulations require that 
all new hazardous waste tank systems be provided secondary containment 
with release monitoring. This requirement will also be phased in for 
existing tank systems. 

EPA recognized that the goal of protecting human health and the 
environment might be achieved in ways other than secondary containment. 
For example, new tank system deSign, operating practices, or release 
detection technologies could substitute for traditional secondary 
containment approaches. Innovative risk management methods that would 
provide low probability of risk to the environment could also be used. A 
combination of any of the above approaches might be demonstrated to be 
protective of human health and the environment. Therefore, tank system 
owners or operators may apply for a variance from the secondary . 
containment requirements of the hazardous waste tank system standards. 
Both risk-based and technology-based variances can be obtained. 

Technology-based variances can be granted if the tank system 
owner/operator can show that by using new technology and/or alternative 
operating procedures together with location characteristics. a release 
will be contained, detected, and removed before it leaves the area under 
control of the owner/operator. Ultimately. the applicant must 
demonstrate that the release is prevented from reaching ground water or 
surface water at least as effectively as if a secondary containment 
technique were employed. New and existing tank systems may qualify for 
this type of variance. The demonstration to be conducted and submitted 
to EPA in order to support a request for this variance is discussed in 
detail in this volume. 

A risk-based variance may be granted if the tank system owner/ 
operator can show that if a release occurs there will be no substantial 
hazard (present or future) to the environment and human health. Details 
of the demonstration needed for risk-based variance are covered in 
Volume 2 of this report. 
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Technology-Based Variance Application Process 

OSWER Policy Directive 
No. 9483.00-2 

The tank system owner/operator provides the EPA Regional 
Administrator (or cognizant state authority) a written notice of his/her 
intent to conduct a demonstration of all requirements in §§ 264.l93(g)(1) 
or 265.193(g)(1) needed to apply for this variance. Owners/operators of 
existing tank systems must send the Regional Administrator written notice 
of intent at least 24 months before secondary containment is required. 
Those owner/operators of new tank systems have 30 days prior to entering 
into a contract to send the Regional Administrator written notice of 
intent. This notice must have the following information: facility 
location, nature and quantity of waste, system age, description of the 
steps required to conduct the demonstration, and a timetable for 
completing each of these steps. The actual application must be submitted 
within 180 days after the written notice has been provided. Once the 
application is received, the Regional Administrator will notify the 
public and allow 30 days to comment upon it. For interim status tank 
systems, the variance must be approved or denied by the Regional 
Administrator within 90 days of his/her receipt of the demonstration. 

Preliminary Screening Procedure 

Guidelines are provided for the potential applicant to determine 
whether he/she should apply for a variance. The assumption that a 
release incideht will be equivalent to a catastrophic release of waste 
material is used to determine whether granting of the variance is 
likely. The extent of a catastrophic release is affected by poor tank 
system conditions and vulnerable hydrogeologies. These will create a 
potential for denial of the variance. Sensitive hydrogeologies are 
evaluated with respect to tank system location (proximity to ground water 
or surface water), waste release movement through the unsaturated zone, 
and waste release movement above ground. Tank system integrity is 
evaluated via an examination for leaks, cracks, corrosion (or erosion) 
and potential for collapsing, rupturing, or failing. 

Data Needed to Apply 

The actual variance application should include the following items: 
general company information, executive summary, description of the 
alternative design/operating procedure justifying the variance, 
characterization of the tank/operating system, source characterization, 
site hydrogeology, determination of zone of engineering control, leak 
detecti on effecti venes s demons tra ti on, determi ('1 ti on of waste trave 1 
time, effectiveness of spill/leak response plan, and sufficiency of 
detection and remedial action. This information must be as complete as 
possible to prevent any unnecessary delay in the approval or disapproval 
process. 
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OSHER Policy Directive 
No. 9483.00-2 

A brief description of each data need i~ provided below: 

• Overall description of system - this section describes the 
alternative system design or operating procedures that the tank 
system owner/operator believes will justify the variance; 

• Tank system operating system cr;ption - this section should 
provide information on the sys 's s ility to 
prevent releases. The Regional Administrator will evaluate this 
ability based on the actual tank system design, installation 
procedures. corrosion protection measures, operational 
history/problems encountered with existing tank systems, and the 
tank system's overfill and spill protection features; 

• Source characterization - the physical and chemical properties of 
the stored waste must be provided to determine its potential for 
migration (in the event of a release) or contribution to tank 
system corrosion or incompatibility; 

• Site hydrogeologic conditions - this information is necessary in 
order to determine the time of travel of the waste (in the event 
of a release) through the unsaturated zone of the soil. Such 
information should include, but not be limited to, site geology, 
climatic and meteorological data, and any subsurface investigative 
methods/results used; 

• Zone of engineering control - this zone is the area under control 
of the owner/operator in which releases can be detected, 
contained, and ultimately removed prior to such releases reaching 
the ground water or surface water. The information provided will 
describe how this zone is defined, and consists of the site plan, 
water table maps, cross-sections (of the tank system location, 
highest seasonal water table, property boundaries, nearest surface 
water, locations of all surface and subsurface structures and 
utilities), accesses/obstructions to any remedial action, any 
cleanup equipment limitations, migration pathways (travel times), 
soil volume, legal agreements, and safety margins. 

• Release detection - this section will demonstrate how effectively 
the owner/operator1s system can detect a release. This entails a 
thorough description of the effectiveness, reliability, lower 
detection limit and response time of the release detection system; 
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OSWER Policy Directive 
No. 9483.00-2 

• Determination of waste travel time - this section contains the 
calculations supporting projection of waste travel time during a 
release. These times must be provided for overland flow 
(horizontal movement) and/or unsaturated zone flow (vertical 
movement) depending on whether the tank system is aboveground or 
underground; 

• Response contingency plan - this section must contain details of 
the applicant's response to any inadvertent waste release; 

• Demonstration of adequacy for detection and remedial action - this 
section builds upon the previous data elements and uses them to 
demonstrate to the Regional Administrator whether remedial actions 
are sufficient to contain the waste releases within the zone of 
engineering control. In particular, the applicant must 
demonstrate that the time for detection, response, and completion 
of remedial action is less than the time for the release to 
migrate beyond the zone of engineering control. 

Submittal and Review 

After completing the preparation of the application, owner/operators 
then submit it to the Regional Administrator for review. (In a State 
that has received authorization from EPA to implement the RCRA program, 
demonstrations should be made to the appropriate State official.) The 
following review process applies for both the technology-based and 
risk-based application. 

Upon review of the application, the EPA may take one of the following 
actions: 

• Approval of Variance Request 

If the demonstration satisfies the Regional Administrator that 
migration is contained at least as effectively as it would be by a 
secondary containment system, a variance may be granted under 40 
CFR 264(265). 193(g) and (h). 

• Request for More Information 

The Regional Administrator may deem the application incomplete if 
he or she feels that additional data are necessary to complete or 
more fully substantiate the premises of the demonstration. In 
such an instance, the Regional Administrator may request specific 
additional information. The decision for approval or disapproval 
may be suspended until such time as the application is deemed 
complete. 

ES-4 





1. INTRODUCTION 

OSWER Policy Directive 
No. 9483.00-2 

1.1 Purpose and Scope of Technical Resource Document 

1 . 1 • 1 Background 

The hazardous waste storage and treatment tank system standards were 
developed and promulgated by EPA to respond to the Hazardous and Solid 
Waste Amendments of 1984 while modifying certain existing hazardous waste 
tank system regulations that had proved unworkable and/or ineffective. 
These standards were published in the Federal Register (51 FR 25422-486, 
July 14, 1986). 

The rule essentially requires secondary containment with interstitial 
monitoring for all new hazardous waste tank systems. For existing tank 
systems, the requirement for secondary containment with interstitial 
monitoring will be phased in. Tank systems storing or treating listed 
dioxin-containing wastes must meet these requirements within two years of 
the effective date of this regulation. Other existing tank systems that 
are determined to be non-leaking on the basis of tank system integrity 
assessments or other means must meet these requirements by the time the 
tank system is 15 years old. Periodic tank system integrity assessments 
are required for all tank systems not fitted with secondary containment. 
The rule also contains procedures for use in the event that a leak is 
discovered. 

1.1.2 Purpose of This Document 

The purpose of this technical resource document is to provide 
technical assistance and information for owners/operators of hazardous 
waste tank systems applying for either a technology-based variance or a 
risk-based variance from the secondary containment requirements of the 
hazardous waste tank systems regulations. The document identifies the 
information requirements of the var.iance applications and prescribes a 
format for presenting this information. The document does not set 
standards or acceptable criteria for such variances. Further, the 
document does not prescribe specific techniques to obtain required 
information or to demonstrate the effectiveness of an alternative 
method. It is the responsibility of the applicant to devise and 
demonstrate the validity of techniques used, to gather required 
information, and to demonstrate the effectiveness of the proposed method. 

1 . 1 .3 Who May Apply for Variances 

This document provides information to aid the potential applicant in 
deciding whether to apply for a variance from the secondary containment 
provision in the hazardous waste storage and treatment tank system 
standards. 
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OSWER Policy Directive 
No. 9483.00-2 

In some instances, applicants may not need to seek a variance from 
secondary con inment requirement because their sign may actually 

satisfy the definition of secondary containment. To help applicants 
identify such situations, Chapter 1.1,6 below incl s a discussion of 
the distinction between (a) an equivalent secondary containment device 

(b) an alternative ign and n9 practice that s 
releases from reaching ground water or surface water at least as 
effectively as a secondary containment device. 

The Agency recommends that the applicant become familiar with the 
intent and scope of the secondary containment and variance provisions 
before deciding whether to invest the resources necessary to prepare a 
comprehensive petition for a variance. 

1 . 1 .4 The Secondary Containment Requirement 

Before publishing the hazardous waste tank system standards, the EPA 
ccnducted an analysis of the problems associated with these tank 
systems. The analysis concluded that many of these systems are now 
leaking or can be expected to release hazardous waste or hazardous 
constituents in the future. Such releases may pose a significant risk to 
the communities exposed to the released SUbstances. The principal causes 
of tank system failure were identified as (1) external corrosion, 
(2) installation problems, (3) structural failure, (4) overfills due to 
operator error, and (5) ancillary equipment failure. 

EPA considered the technical options available for addreSSing 
releases from tank systems. A variety of studies on tank system failure 
and the associated risk analyses supported EPA's conclusion that the only 
demonstrated method for ensuring against releases to the ground water and 
surface water is secondary containment with interstitial monitoring. The 
prinCipal advantage of secondary containment with interstitial monitoring 
over other release detection and prevention methods considered is its 
ability to both detect and contain a release before contaminant migration 
into the environment occurs. 

Secondary containment systems therefore act as a defense against 
releases reaching the environment, The Agency did not dismiss other 
alternative technologies to secqndary containment such as tank system 
testing and corrosion protection; in fact, the Agency maintains that 
their use, especially in combination with secondary containment, can 
enhance th~ overall integrity of the tank system. 
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OSWER Policy Directive 
No. 9483.00-2 

1.1.5 Rationale for Allowing Variances from the Secondary Containment 
Requirements 

The hazardous waste tank system standards provide for two types of 
variances. The first can be obtained if the owner/operator can show that 
alternative design and operating practices, together with location 
characteristics, will prevent the migration of released materials to 
ground water or surface water at least as effectively as secondary 
containment with interstitial monitoring. This variance is referred to 
throughout this document as the technology-based variance. 

The second type of variance, referred to as the risk-based variance, 
can be obtained if it can be demonstrated that there would be no 
substantial present or potential hazard to human health or the 
environment associated with a release that migrates to the ground water 
or surface water. 

Both variances are available for permitted, interim status, and 
90-day accumulation tank systems; however, the risk-based variance is not 
available for new underground hazardous waste tank systems. 

The Agency concluded that secondary containment is not necessarily an 
end in itself but that other methods may achieve the regulation's goal 
when site-specific situations are taken into account. ~y allowing a 
technology-based variance from the secondary containment requirements, 
the Agency is encouraging the refinement and further development of 
existing technologies as well as the development of new technologies. 
The Agency concluded that it was not reasonable to pass judgment on the 
viability of innovative technologies that have not yet been developed. 
The technology-based variance thus becomes a vehicle for assessing new 
approaches to the problems related to hazardous waste tank system 
management. 

The Agency recognizes that there may be certain limited situations in 
which secondary containment devices are not needed and for which a 
variance is therefore appropriate. One example may be the storage of 
non-flowing hazardous waste materials, such as dry residues, ash, and 
spent catalysts. Since there are a variety of properties associated with 
these materials (e.g., solubility in water, size of particles), and site 
specific factors that could affect the potential release of hazardous 
constituents into the environment, the Agency concluded that it was 
inappropriate to allow a class exemption for non-flowing hazardous 
wastes. Thus, the regulation provides a means by which an owner/operator 
can obtaln a variance from all or part of the secondary containment 
requirements of the regulation by demonstrating that the design of his 
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system meets the established goal of preventing the migration of any 
hazardous waste or hazardous constituent into the ground water or surface 

during the life of the facility. 

se variance is on the potential effects on 
human health or environment. a petition for a risk-based variance 
need not include information on leak detection and prevention 
technologies. Rather, the petition can be based solely on the risks 
associated with a potential release into the environment. The 
distinction between these two variance procedures is important for a 
potential applicant to understand before making a decision on whether 
(and which type of) a variance is appropriate for his or her situation. 

The Agency discourages the submission of technology-based variance 
applications in those situations where secondary containment is obviously 
provided. For example, for tank systems located inside buildings, the 
building floor (if impervious and if appropriate berms are constructed 
and drains are not a pathway for releases), could function as the 
secondary containment system. The Agency also discourages the submission 
of unpersuasive applications without a sound technical and scientific 
rationale that supports the variance request. and may deny a variance 
petition if the application ;s incomplete. 

1.1.6 Equivalency Versus Effective Containment 

It is important to understand the distinction between an equivalent 
secondary containment device and alternative design/operating practices 
that protect the ground water and surface water at least as effectively 
as secondary containment. Sections 264.193(d) and 265.193(d) of the 
hazardous waste tank system standards stipulate that secondary 
containment for tanks include one or more of the following devices: 
(l) external liner, (2) vault. (3) double-walled tank. or (4) an 
equivalent device as approved by the Regional Administrator. 

An equivalent device is actually a secondary containment design 
other than a liner, vault, or double-walled tank -- that is capable of 
containing and detecting a release from the primary vessel. Such a 
device would need to satisfy all of the performance criteria established 
in Section 264.193 or Section 265.193 for a secondary containment 
system. To help illustrate the distinction, a tank design, whereby an 
aboveground tank is provided with a double bottom with interstitial 
~)nitor;ng installed between the bottoms, and ;s situated on a concrete 
base extending from the tank wall to a peripheral dike, would be 
considered an equivalent device. Alternatively, an earthen berm would be 
a poor candidate as an equivalent device because of the performance 
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criterion that states that the secondary containment system must be 
"designed, installed and operated to prevent any migration of wastes or 
accumulated liquid out of the system to the soil, groundwater, or surface 
water at any time during the use of the tank system." [40 CFR 
264(265).193(b)(1) - emphasis added.] Earthen materials are not 
considered impermeable, and the owner/operator would have to provide data 
that would support the contention that such a system would prevent any 
migration. 

To summarize, equivalent secondary containment devices are allowed, 
contingent on the approval of the Regional Administrator. A 
technology-based variance would apply only to alternative designs or 
practices for systems that do not have secondary containment. 

1.1.7 Organization of Document 

Chapter 2 of this volume discusses procedures for submitting variance 
applications, with advice on form and content. Chapter 3 is the main 
part of this volume, describing information and data needs for the 
demonstration of the technology-based variance. The different sections 
of a variance application are described in the subsections of Chapter 3 
as follows. 

• Characterization of tank systems and operating procedures 
(Chapter 3.2). Factors· considered include tank system design, 
corrosion protection, information on existing tank system (age, 
location), overfill and spill protection features, and operation 
and maintenance procedures. 

• Source characterization, including physical and chemical 
characteristics of stored materials and potential worst-case 
release volumes (Chapter 3.3). 

• Characterization of site hydrogeologic conditions, including 
climatic and meteorological data (e.g., precipitation, runoff, 
evapotranspiration, and infiltration rate) as well as data on the 
physical, chemical, and geological characteristics of the 
unsaturated zone of the soil, and the depth of water table 
(Chapter 3.4). 

• Determination of the zone of engineering control (Chapter 3.5). 
This is based on depth to ground water, distance to surface water, 
and distance to neighboring property, and depends on such factors 
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as accessibility and obstructions, equipment limitations, 
migration pathways and travel times, soil volume, and legal 
agreements. 

• Demonstration of the effectiveness of 1 detection devices that 
will be used (Chapter 3.6). This is based on a description of the 

ion method; identi cation the var; les may ct 
system operation; calibration, testing, and maintenance 
procedures; the lower limit of leak detection; and response time. 

• Determination of waste travel time (Chapter 3.7). This is based 
on the results of computation of waste travel time in the overland 
scenario (for aboveground tank systems) and unsaturated zone 
scenario (for both aboveground and underground tank systems). 

• Demonstration of the effectiveness of the spill/leak response 
plan, including time required to respond to a release 
(Chapter 3.8). The description of the plan for responding to and 
containing spills and leaks must include discussions of company 
responsibilities, alarm mechanisms, response actions, safety, 
disposal, training, and financial responsibility; and 

• Demonstration of the sufficiency of the overall detection and 
remedial action plan (Chapter 3.9). The final analysis must 
demonstrate that the time to detect and contain a leak is 
sufficient to prevent migration of releases to ground water or 
surface water. The computation is based upon data presented in 
Chapter 3.5 through 3.8. 

1 • loa Information Sources 

Appendix A lists sources of environmental and hydrogeologie 
information, including EPA offices and Regions, the U.S. Geological 
Survey and U.S. Department of Agriculture, and various other Federal and 
State agencies. 

1.2 OVerview of Variances 

The standards that apply to owners and operators of hazardous waste 
tank systems are contained in Title 40 of the Code of Federal 
Regulations, Parts 26~ and 265, Subpart J. Sections 264.193 and 265.193, 
"Containment and Detection of Releases," require thd tank systems be 
provided with secondary containment with release d~tection to prevent the 
release of hazardous waste or hazardous constituents to the environment. 
The owner or operator of a tank system may obtain a variance from this 
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requirement, however, by demonstrating to the EPA Regional 
Administrator* either that (1) alternative design and operating 
practices, together with location characteristics, will prevent the 
migration of the hazardous waste or hazardous constituents into ground or 
surface water at least as effectively as secondary containment during the 
active life of the tank system, or that (2) in the event of a release 
that does migrate to ground or surface water, no present or potential 
hazard will be posed to human health or the environment (40 CFR 
264(265).193(g». 

A variance granted upon demonstration of the first of these 
alternatives is known as a technology-based variance; the second type is 
a risk-based variance. Both new and existing tank syst~ms can qualify 
for a technology-based variance. New underground tank* systems are 
not eligible for risk-based variances. 

1.2.1 Technology-Based Variances 

To request a variance from secondary containment, the tank owner or 
operator must first notify the Regional Administrator in writing of his 
intention to conduct and submit a demonstration. For existing tank 
systems, notification must be submitted at least 24 months prior to the 
date that secondary containment must be provided. (For most existing 
tank systems, secondary containment must be provided within two years 
after January 12, 1987, or when the tank system has reached 15 years of 

- age, whichever comes later; consult 40 CFR 264(265). 193(a)(3) to (5).) 
For new systems, notification must take place at least 30 days prior to 
entry into a contract for installation. Figure 1-1 provides a schematic 
on the secondary containment requirement and when it takes effect. 

As part of the written notification, the owner or operator must 
submit a description of the steps necessary to conduct the demonstration, 
along with a time table for completion of each step. The demonstration 
itself must be completed within 180 days after notification. 

All applicants for a technology-based variance must provide detailed 
plans and engineering and hydrologic reports describing alternative 
design and operating practices that will, in conjunction with location 

* 

** 

In States that have received authoriza~ion from EPA to implement the 
RCRA program, demonstrations should be made to the appropri:te State 
officials. Hereinafter, the term Regional Administrator refers to 
either the EPA or the State official, as appropriate. 

"Underground tank" means a device meeting the definition of "tank" 
in §260.10 whose entire surface area is totally below the surface of 
and covered by the ground. 
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aspects, prevent the migration of any hazardous waste or hazardous 
constituent into the ground water or surface water during the life of the 
facility. In addition, a description of controls and operating practices 

prevent spills and overflows must be supplied. Owners and operators 
tanK systems in which ignitable. reactive, or incompatible wastes are 

or must scr; s, tank 
,and ility ign will ieve 

requirements for these types of waste. 

Meanwhile, all existing tank systems that do not have secondary 
containment must be assessed to d~termine that the tank system is not 
leaking or unfit for use. The operator must obtain and keep on file a 
written assessment reviewed and certified by an independent, qualified 
registered professional engineer by January 12, 1988. In some instances, 
tank systems may be storing materials that are not defined as hazardous. 
If these materials are subsequently listed by EPA as hazardous in its 
regulations (i .e., in 40 CFR 261.30, 31, 32, and 33), specific procedures 
apply to the tank systems storing these materials. Integrity assessments 
for tank systems storing materials that become hazardous wastes subsequent 
to July 14, 1986, must be conducted within 12 months after the date that 
the waste becomes a hazardous waste. 

Tank systems subject to Interim Status standards are eligible for 
variances from secondary containment subject to the requirements of 
40 CFR Part 265. These requirements are the same as for 40 CFR Part 264 
tank systems except for the following provisions (Section 265.193(h»: 

• The Regional Administrator will inform the public, through a 
newspaper notice, of the availability of the demonstration for a 
variance. The notice will be placed in a daily or weekly major 
local newspaper and will provide at least 30 days for the public 
to review and comment on the demonstration for a variance. 

• The Regional Administrator also may hold a public hearing, in 
response to a request or at his or her own discretion, to clarify 
issues concerning the demonstration for a variance. Public notice 
of the 
hearing will be given at the same time as notice of the opportunity 
for the public to review and comment on the demonstration. These 
two notices may be combined. 

• The Regional Administrator has 90 days to aoprove or deny the 
request for a variance after receipt of the demonstration from thd 
owner or operator. The Regional Administrator will notify the 
owner or operator and each person who submitted written comments 
or requested notice of the variance decision in writing. 
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o If the demonstration for a variance is incomplete or does not 
include sufficient information, the 90-day time period will begin 
when the Regional Administrator receives a complete demonstration, 
includjng all information necessary to make a final determination . 

• If the public comment period is extended, the 90-day time period 
will be similarly extended. 

Granting of the variance by EPA entitles the owner/operator to construct 
and/or operate the proposed tank system without secondary containment. In 
the event of a leak or spill of the tank contents. specific procedures must 
be followed. These procedures may differ depending on whether the release 
(1) is contained within an area known as the "zone of engineering control " 
or (Z) migrates beyond this zone. In either case, §Z64.193(g)(3) and (4) 
and §Z65.193(g)(3) and (4) require the owner/operator to cease operation of 
the tank system, remove sufficient waste from the tank system to allow 
inspection and repair, and remove wastes from the environment to prevent 
migration to the ground water or surface water. 

If the release is within the "zone of engineering control ," the owner 
must make the necessary repairs before the tank system can be returned to 
service. If the variance was based upon leak detection and response, 
contaminated soils must be removed or decontaminated to allow the tank 
system to resume operation with the same efficiency of leak detection it 
had p~ior to the release. The tank system can be returned to operation 
provided the above conditions are met. If, however, the soil cannot be 
decontaminated or removed, the system must be closed and put under post
closure care. In such cases, if the tank system is repaired, replaced, 
or reinstalled, the owner must either provide secondary containment or 
reapply for a variance in order to operate that tank system. 

If the release migrates beyond the zone of engineering control, post
closure care must be initiated if (l) the soils cannot be decontaminated 
or removed or (2) contamination of ground water or surface water occurs. 
The above conditions of secondary containment, or reapplication for a 
variance. however. would apply regardless of whether the soils were 
decontaminated or removed. This is because such migration itself 
signifies a failure of the technology for which the technology- based 
variance was originally granted. . 

A tank system that has started to leak or that is unfit for use must 
immediately be removed from service. Wastes must be removed within 24 
hours or, if this is not possible, as quickly as possible. The tank 
system must be inspected to determine the cause of the release, and a 
visual inspection should be pLrformed to determine the extent of 
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environmental contamination. Measures should then be taken to prevent 
further migration of contaminants to soils or surface water and to remove 
and properly dispose of any visible contamination that has already taken 
place (40 CFR 264( ).196( • (b). (c». 

All leaks larger than one pound that are not immediately contained 
c1 up must be reported to the Regional Administrator thin 24 

• a report must be submi the Administr 
within 30 days. This report must contain the information 
(40 CFR 264(265). 196(d)(3»: 

e Likely route of migration . 

• Characteristics of the surrounding soil (soil compOSition. 
geology, hydrogeology, climate). 

• Sampling or monitoring data (if not available within 30 days, the 
data should be submitted as soon as possible). 

e Distance to downgradient drinking water, surface water, and 
population areas. 

• Description of response actions taken or planned. 

For major repairs (e.g., installation of an internal liner; repair of 
a ruptured primary or secondary containment vessel; etc.), the tank 
system cannot be returned to service unless an independent, qualified, 
registered professional engineer has certified that the repaired system 
is capable of handling hazardous wastes without release for the intended 
life of the system. The certification must be submitted to the Regional 
Administrator within seven days of the system being returned to service 
(40 CFR 264(26S).196(f). 

1.2.2 Risk-Based Variances 

The general procedures for obtaining a risk-based variance are 
similar to the above, except that the demonstration must consist of a 
detailed assessment of the substantial present or potential hazards to 
human health or the environment from a release to the environment. 
Volume 2 provides a detailed discussion of these procedures. 
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2. PROCEDURES FOR SUBMITTING VARIANCE APPLICATIONS 

2.1 General 

This chapter provides information on how to prepare and submit 
variance applications and also includes a method to determine whether an 
owner/operator should apply for a variance from the secondary containment 
requirements of the hazardous waste tank system regulations. This method 
is termed a ~preliminary screening procedure~; separate procedures apply 
for the risk-based and technology-based variances. 

The format and contents of each type of variance application are 
discussed. Applicants should provide the required information in the 
prescribed format. The body of the application should provide the 
results of analyses, tests, calculations, and other procedures. 
Applicants are advised, however, to include as appendices any raw data, 
worksheets, test reports, and other supporting data that have been used 
to prepare the application as well as reference material (or portions 
thereof). For example, simply stating the lower limit of detection of a 
monitoring instrument and basing it on the vendor's guarantee would not 
be sufficient. Rather, the applicant must take the responsibility to 
include any of the manufacturer's test data that substantiate claims 
related to the performance of the device. 

2.2 Format and Contents of Applications 

2.2.1 Risk-Based Variance 

Figure 2-1 provides a description of the format and contents of the 
risk-based variance application. Specific details on the information and 
analyses required are provided in Volume 2 of this document. 

2.2.2 Technology-Based Variance 

Figure 2-2 provides a description of the format and contents of the 
technology-based variance application. Each application will contain 
introductory material consisting of general information (name of company, 
address, and other pertinent data) and an executive summary of the 
technical information to follow. The executive summary must highlight 
the key points that lead to the conclusion that the proposed alternative 
design or operating practice will prevent mi~ration of released material 
to the ground water or surface water at least as ~ffectively as secondary 
containment. 
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After the introductory material, the application consists of nine 
parts. Each of these parts is described in detail in Chapter 3.0 this 
document; Figure 2-2 provides references to the corresponding sections in 
Chapter 3.0. . 

Regional Adminis (or official in 
States authorized to implement RCRA) wil retain ultimate authority for 
determining which portions of the application must be completed. Failure 
to comply with the Regional or State Office's request for information may 
result in the application's being deemed incomplete and in the consequent 
denial of the variance request. 

2.3 Information to Be Submitted 

Applicants should submit the variance application to the EPA Regional 
Administrator. A list of EPA Regional Offices and the States covered by 
each Region is provided in Appendix A. If any of the information 
contained in an application is considered to be proprietary by the 
applicant. he or she may indicate which pages are to be treated as 
confidential by stamping or otherwise indicating their status and 
following the Confidential Business Information (CBI) procedures 
contained in EPA's IiTSCA Confidential Business Information Security 
Manual li <available from NTIS, publication number PB8S-13730S). 

Applicants must follow the procedures described in 40 CFR 
264(265).193(h) for submitting variance applications, as detailed below. 

2.3.1 Notice of Intent to Submit 

The first step in submitting a variance application is for the 
owner/operator to provide the Regional Administrator a written notice of 
the intent to conduct and submit a demonstration for a risk- or 
technology-based variance. For existing tank systems, the notice of 
intent must be submitted at least 24 months before the date on which 
secondary containment must otherwise be provided (; .e., if the variance 
is denied). Applicants must therefore establish the date by which 
secondary containment would otherwise be required based on the phase-in 
schedule described in 40 CFR 264(26S).193(a). Chapter 1.2 of this 
document provides applicants with more information related to this 
provision. (The full text of the regulation is included in Appendix S.) 
For new tank systems, applicants must notify the Regional Administrator 
of the intent to apply for a variance at least 30 days r 'ior to entering 
into a contract for installation of the tank system. 
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INTRODUCTORY MATERIAL 

General Information: 
Provide name of company, address, location of tank system(s) for which variance application is being made, status of 
tank system (existing or new), key contact at company, and telephone number. 

Executive Summary: 
Provide summary of the following aspects of the variance application: 

• Site and sow:ce characteristics 
• Health effects evaluation 
• Environmental impact evaluation 
• Demonstration of no substantial present or potential hazard to 

human health and the environment 

PART I. SOURCE CHARACTERIZATION (See Vol II, Chapter 2) 

Characterize potential source of contamination, including physical and chemical characteristics of the constituents, 
and selecting indicator chemicals (when appropriate), worst-case release volumes. 

PART II. HYDROGEOLOGIC CHARACTERIZATION (See Vol II, Chapter 3) 

Characterize hydrogeology surrounding the tank system and facility, including proximity of the tank system to 
surface water and ground water, direction and velocity of ground-water flow, depth and composition of the unsaturated 
zone, and patterns of regional rainfall. 

PART m. SURROUNDING WATER USE AND WATER QUALITY 
CHARACTERISTICS (See V ~l II, Chapter 4) 

Determine surrounding water use and water quality characteristics, including proximity and withdrawal rates of ground 
water uses, the current and future uses of ground water, surface waters, and surrounding land, and the existing quality 
of ground water and surface water. 

PART IV. EXPOSURE POINT CONCENTRATIONS (See Vol II, Chapter 5) 

Estimate potential exposure point concentrations. 

PART V. H~ALTH EFFECTS EVALUATION (See Vol II, Chapter 6) 

Analysis of potential health effects consisting of: (1) comparison of exposure point concentrations to established 
acceptable concentration levels; (2) estimation of potential human intake of constituents: (3) determination of 
chemical toxicity values: (4) estimation of potential carinogenic and non-carcinogenic risks based on chemical toxity 
values and intake rates, and (5) determination of other potential health hazards of hazardous waste releases. 

PART VI. ENVIRONMENTAL IMPACT EVALUATION (See Vol II, Chapter 7) 

Evaluation of potential environmental impacts. Includes comparing exposure point concentrations to established 
quality standards for ground water, surface water, and land; and estimating potential for damage to wildlife, crops, 
vegetation, and physical structures. 

PART VII. PREPARATION OF "NO-SUBSTANTIAL HAZARD" DEMONSTRATION 
(See Vol II, Chapter 8) 

Summarize the results of the risk-based variance analysis. 

Figure 2-1 Format and Contents of a Risk-Based 
Variance Application 
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INTRODUCTORY MATERIAL 

General Information: 
Provide name of company, address, location of tank system(s) for which variance application is being made, status of 
tank system (existing or new), key contact at company, and telephone number. 

Executive Summary: 
Provide summary of the following aspects of the variance application: 

• Why variance is being sought 
• Overall description of tank system 
• Source characterization 
• Site hydrogeologic conditions 
• Zone of engineering control 
• Demonstration of leak detection system effectiveness 
• Waste travel time 
• Demonstration of effectiveness of spill/leak response plan 
• Demonstration that detection and remedial action is suffIcient 

PART I. OVERALL DESCRIPTION OF ALTERNATIVE DESIGN/OPERATING 
PRACTICE (See Chapter 3.1) 

General description of alternative design/operating practice, with emphasis on the specific aspect(s) of design or 
operation that would provide containment of releases at least as effectively as secondary containment (e.g., tank 
design, leak detection and containment plan). 

PART II. CHARACTERIZATION OF TANK SYSTEM(S) AND/OR OPERATING 
PROCEDURE (See Chapter 3.2) 

A more detailed description of aspects of tank system that would prevent migration of hazardous waste or hazardous 
constituents to ground water or surface water at least as effectively as secondary containment. Must include details 
on tank system design, corrosion protection, information on existing tanks (age, location), overfiUand spill 
protection features, and operation and maintenance.'" 

PART III. SOURCE CHARACTERIZATION (See Chapter 3.3) 

Information on physical and chemical characteristics of stored materials and potential worst-case release volumes. '" 

PART IV. CHARACTERIZATION OF SITE HYDROGEOLOGIC CONDITIONS 
(See Chapter 3.4) 

General information on climatic and meteorological data and site geology.'" 

PART V. DETERMINATION OF ZONE OF ENGINEERING CONTROL 
(See Chapter 3.5) 

Description of dimensions of the zone of engineering cont~l for the tank system of concern. Based on depth to 
ground water, distance to surface water, and distance to neighboring property. 

PART VI. DEMONSTRATE LEAK DETECTION DEVICE EFFECTIVENESS 
(See Chapter 3.6) 

Description of leak detection device, information showing effectiveness, including compatibility with tank material, 
device placement and spacing, data on system reliability, and leak detection time. 

Figure 2-2 Format and Contents of a Technology-Based 
Variance Document 
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PART VIL DETERMINATION OF WASTE TRAVEL TIME (See Chapter 3.7) 

Results of computation of waste travel time in the overland scenario (for aboveground portion of tank systems) and 
unsaturated zone scenario (for both above- and underground tanks). 

PART VIII. DEMONSTRATE EFFECTIVENESS OF SPILL/LEAK RESPONSE PLAN 
(See Chapter 3.8) 

Description of plan for responding to and containing spills and leaks. Must include discussions of company 
responsibilities, alarm mechanisms, response actions, safety, disposal, training, and fmancial responsibility. 

PART IX. DEMONSTRATE SUFFICIENCY OF DETECTION AND REMEDIAL 
ACTION (See Chapter 3.9) 

Final analysis which must demonstrate that the time to detect and contain a leak: is sufflcient to prevent migration of 
releases beyond the zone of engineering control. 

The variance application must be signed by the owner/operator. 

"Note: For variances submitted in conjundion with Part B permit applications. this information would be submitted as 
part of that application. Provide appropriate cross-references to the Part B application as necessary. 

Figure 2-2 Format and Contents of a Technology-Based 
Variance Document (Continued) 
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The written notice for variances for new and existing hazardous waste 
tank systems must contain the following information: 

1. Facility location; 

2. Nature and quantity of the waste; 

3. System or component (i.e., tank, ancillary equipment) age (if 
system age is not known, provide facility age); 

4. Description of the steps necessary to conduct the demonstration 
for the technology-based or risk-based variance; and 

5. Timetable for completing each of the steps of the demonstration. 

Figures 2-3 and 2-4 are provided for addressing these items. These 
figures can serve as "worksheets" that can be submitted as part of the 
notice of intent to apply. 

2.3.2 When to Submit Applications 

Applicants must submit applications for variances within 180 days 
after providing the written notice of intent to apply. Therefore, the 
timetables in Figures 2-3 and 2-4 extend across 180 days . 

2.3.3 
. 

Approval/Disapproval Procedures for Interim Status and Less 
Than 90-Day Accumulation Tank Systems 

Procedures for approval and disapproval of variance applications are 
provided for interim status and less than gO-day accumulation tank 
systems in 40 CFR 265.l93(h)(4). Under these procedures, the Regional 
Administrator. must notify the public of the availability of the variance 
application. Notification is accomplished by an advertisement in a daily 
or weekly major local newspaper. The notice must provide the public at 
least 30 days (from the date of the notice) to review and comment upon 
the variance application. 

Depending on the public response, or at the R~gional Administrator's 
own discretion, the Regional Administrator may decide to hold a public 
hearing. The hearing must also be advertised by a public notice at least 
30 days prior to the date of the event. 

The Regional Administrator must approve or deny the request for a 
varia~ce within 90 days of receipt of the application. The gO-day time 
period begins when the Regional Administrator determines that the 
application is complete. The 90-day time period may also be extended if 
the public comment period described above is extended. 
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The Regional Administrator will notify the owner or operator and each 
person who submitted written comments or requested notice of the variance 
decision (either granting or denying) in writing. If the Regional 
Administrator ides the demonstration, ing information, 
I is a potential for mi hazardous was or 

tuent i or, 
hnology-based variance will be denied (the 

owner/operator must ensure any release is detected and subsequently 
contained). The regulations at 40 CFR 265 do not provide a process for 
administrative appeal of the Regional Administrator's decision. 

2.3.4 Approval/Disapproval Procedures for Tank Systems Receiving a 
RCRA Permit per 40 CFR Part 270. 

Procedures for approval or disapproval of variance applications are 
provided for tank systems being permitted per 40 CFR Part 270 can be 
found at 40 CFR 264.l93(h). Here the Regional Administrator would be 
granting or denying the request for variance from the secondary 
containment requirements at the time the permit decision is made. If the 
application for a technology-based variance is denied and a RCRA permit 
is issued, the owner/operator may petition the Administrator to review 
any condition of the permit decision (see 40 CFR 124.19). 

2.4 Risk-8ased Preliminary Screening Pr~cedure 

Appendix A of Volume II provides the potential applicant with a 
preliminary screening procedure for risk-based variances. The screening 
procedure for risk-based variances has three purposes: (1) to determine 
whether the tank system falls into a category that is not allowed a 
variance; (2) to inform the applicant of the types of issues and data 
involved; and (3) to identify whether an exposure pathway exists. 

Upon completion of this preliminary screening procedure. the 
applicant should have identified the following: 

• Facilities or tank systems that are exempt from the secondary 
containment requirement; 

• Sltuations in which a variance from secondary containment is not 
allowed; 

• The types of necessary data gathering efforts that are needed for 
a variance application; and 
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INSTUllCTIONS: I~acility 10: _______ _ 

I. Fill In Starting Date and Finishing Date. 
System/Component lO(s): _______ _ 

2. Place a V'" at expected time of completion for each activity. System/Component 

3. Next to V"', place expected date in parenthesis (e.g., (10/25/88» Age (If unknown, then 
facility age): _______ _ 

Date: _______ _ 

Analyst: _______ _ 

Starting Date Finishing Date 

I I WEEK I I 
ACTIVITY 

I. Source Characterization 
a. Physical and Chemical 

Characteristics of Constituents 

b. Indicator Chemical Selection 

c. Potential Worst Case Release volumes 

II. Hydrogeological Charcleristics 
a. Proximity of Tank: System 10 

Surface and Ground Water 

b. Ground Water 

c. Patterns of Regional Rainfall 

d. Facilities and Surrounding Land 

e. Soil Char-acteristics 

III. Surrounding Water Use and Water 
Quality Characteristics 

a. Proximity of Tank System to 
Surface and Ground Water 

b. Ground Water 

c. Patterns of Regional Rainfall 

d. Facilities and Surrounding Land 

e. Soil Characteristics 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2f) 21 22 23 24 25 26 

--_._-

Figure 2-3 Timetable for Demonsfration of Risk-Based Variance from 
SecOIuh,ry Containment 
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Starting Date Finishing Date 

I I WEEK I I 
ACTIVITY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 ?f) 21 Z2 23 24 25 26 

e. Existing Quality of Ground Water 

f. Existing Quality of Surface Water 

I V. Exposure Point Concentration 

a. Identify Exposure Pathways 

b. Estimate Exposure Point Concentrations I 
V. Surrounding Water Use and Water 1.-_____________________________________ .-1 

Quality Characteristics 

a. Compare Exposure Point 
Concentrations to Established 
Quality Standards for Health Impacts 

b. Estimate Chemical Intakes (Doses) 

c. Determine Chemical Toxicities 

d. Characterize Risk 

e. Other Potential Health Hazards 

V I. Environmental Impact Evaluation 
a. Compare Exposure Point 

Concentrations to Established 
Quality Standards for Environmental 
Impacts 

b. Estimate Potential for Damage to 
Wildlife, Crops, Vegetation, and 
Physical Structures 

VII. Preparation of the II No-Substantial 
Hazard ll Demonstration 

a. Summarize Result of the 
Risk-Based Assessment 

b. Prepare Supporting 
Documentation 

------------_ .. _-----

Figure 2-3 Timetable ror Dcmonstration nA' Risk-Based Vuriance from 
Secondary Containment (Continucd) 
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INSTltllCTIONSi Facility 10: _______ _ 

I. Fill In StarUnb Date and Finishing Date. System/Component lO(s): -------

System/Component 2. Place a"/ at expected time of completion for each activity. 

3. Next to"/, place expected date in parenthesis (e.g., (10/2S/88» Age (If unknown, then 

facility age): --------
Date: _______ _ 

Analyst: _______ _ 

Starting Date Finishing Daie 

I I WEEK I I 
ACTIVITY 

I. Proposed Alternate Design and 
() peralion 

II. Characterization of Tank System(s) 
and/or Operating Procedures 

III. Source Characterization 

I V. Characterization of Site Hydro-
geologic Conditions 

V. Uelermimltion of Zone of 
Engineering Control 

V I. Uemonstrate Leak Detection 
Effectiveness 

V II. Uelermination of Waste Travel Time 

V III. Uemonstrate Ert"ectiveness of Spill/Leak 
ReSI)OnSe Plan 

I X. Uemonstrate Sufficiency of 
Heteelion and Remedial Action 

Figure 2-4 
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Timetable for I)emunstrution of Technology-Based Variunce from 
Secondary Conhlinmenl 

] 



I I 

I I 

" 



OSWER Policy Directive 
No. 9483.00-2 

• Whether the variance application will be based on a demonstration 
of (1) no present or potential exposure pathways or (2) no hazard 
to human health and the environment due to the chemical 
concentrations at exposure points. 

This information will assist the applicant in deciding whether or not to 
apply for a risk-based variance and in identifying the level of detail 
and effort that will likely be needed to complete the variance 
application. 

2.5 Techno109y-Based Variance Preliminary Screening Procedure 

This screening process was developed to facilitate the variance 
process and to eliminate unnecessary studies and paperwork. It is 
included as an aid to applicants in deciding whether to apply for a 
technology-based variance and in identifying the level of detail and 
effort that will be needed to complete the variance application. Because 
this analysis is for the benefit of the applicant in making the decision 
of whether to apply, it is not a necessary part of the variance 
application. Applicants may choose to include the preliminary screening 
analysis as an appendix to their formal application for a 
technology-based variance. 

The purpose of this section is to provide the applicant with 
guidelines to quickly determine when a technology-based variance is not 
likely to be granted. This section was developed to flag potentially 
vulnerable site conditions or tank structural integrity. In the event of 
a catastrophic release, surface/ground waters could be contaminated very 
quickly; since applicants must demonstrate that released wastes would not 
reach ground water or surface water, their application would not be 
approved if such contamination were possible. The preliminary screening 
analysis uses catastrophic release incidents as the primary criterion in 
determining whether a variance application is warranted. If a 
catastrophic release cannot be contained or remediated before reaching 
ground water or surface water, a variance would not be granted. The 
Agency recognizes that non-catastrophic releases may also pose the 
potential of being undetected and contaminating ground water or surface 
water. The assumption of a catastrophic release, however, is more 
suitable for a preliminary screening analysis, since, at a minimum, 
applicants must be able to demonstrate containment in such instances. 
Another condition to consider is the integrity of the tank system; this 
element is also addressed in this section. Although the hydrogeology may 
be adequate, a lack of structural integrity of the tank system can result 
in denial of an application. 
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The criteria for determining sensitive hydrogeologic settings, 
transport through the unsaturated zone, transport by overland flow, and 
those requirements for determining existing tank system integrity are 
described below, 

2.5.1 on a 

A cons; ion in decision a technology-bas 
variance should be granted is proximity to ground water or surface 
water. In addition, ta~k system~ subject to the RCRA Part B permit 
requirements must be located in compliance with the location requirements 
of 40 CFR 264.18. These standards are discussed in Chapter 2.5. 

Since the water table surface can rise or fall depending on seasonal 
precipitation, it will be necessary for the applicant to determine what 
the seasonal high for the site is anticipated to be. This will usually 
be during the spring or winter. 

Hydrogeologic and geologic data such as depth to the seasonal high 
water table and proximity to geologically sensitive areas (fault zones, 
mud-slide zone) will be used to determine whether the tank system 
location ;s situated in a vulnerable surface/ground-water area. 

Ground water, surface water. and other geologic information can be 
obtained from County Soil Conservation (SCS) reports or specific United 
States Geological Survey (USGS) reports. Particularly useful are the 
USGS topographic maps. 

The checklist in Figure 2-5 provides a procedure for the applicant to 
follow when assembling this information. The determination of whether 
proximity to ground water or surface water is unacceptable depends on the 
time of travel of the release through the unsaturated zone. The location 
information discussed here will be used in the manner described below to 
establish whether the time of travel is sufficient to allow remediation 
of the release. 

2.5.2 Catastrophic Release and Transport Through the Unsaturated Zone 

To provide a conservative estimate of the probability of a release 
reaching the ground water or surface water, it will necessary to 
calculate the consequences of a catastrophic release .. 

The possibility of a }uch a release reaching ground water or surface 
water is a function of: 
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1. GEOGRAPHICAL LOCATION OF TANK SYSTEM SITE 

II. IS TANK SYSTEM ABOVE GROUND OR PARTIALLY ABOVE GROUND? 

III. IS TANK SYSTEM BELOW GROUND? 

IV. DO ANY FAULTS, FAULT ZONES OR FRACTURE ZONES EXIST WITHIN 200 
FEET OF THE TANK SYSTEM SITE? 

V. DESCRmE ANY OTHER GEOLOGICALLY SENSITVE ASPECTS OF THE 
TANK SYSTEM ENVIRONMENT (SUCH AS PROXIMITY TO ROCK- OR 
MUD-SLIDES) 

VI. VERTICAL DISTANCE FROM TANK BOTTOM TO SEASONAL HIGH 
WATER TABLE 

VII. VERTICAL DISTANCE FROM TANK BOTTOM TO PERCHED WATER TABLE 

VIII. LIST ALL SURFACE WATER SITES, TYPE, AND LEAST HORIZONTAL 
DISTANCE FROM TANK SYSTEM SITE. 

Name Type Least Horizontal Distance (feet) 

a. 
b. 
c. 
d. 
e. 

Figure 2-5 Checklist for Location Criteria Portion of Preliminary 
Screening Determination 
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• Distance to ground water/surface water; 

• Haste characteristics (see Chapter 3.3); 
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No. 9483.00-2 

• Saturated hydraulic conductivity· of soil/sediment/rock; and 

• Overland flow characteristics (~ee Chapter 3.7.1). 

How quickly a waste or constituent reaches any water is measured in 
terms of the Velocity of the waste or constituent and distance to the 
water. The waste or constituent can move horizontally over the earth's 
surface, and it can move vertically through the soil/sediment/rock. 
Normally the distance to ground water is measured vertically, whereas 
distances to surface waters are measured horizontally. The horizontal 
movement of fluid over the earth's surface is known as overland flow; the 
vertical movement of fluid beneath the surface of the earth to the 
ground-water table is known as unsaturated zone transport. Thus, if the 
tank system is underground, the applicant should estimate unsaturated 
zone transport velocity. If any portion of the tank system is 
aboveground, the applicant should estimate both unsaturated zone 
transport and velocity of overland flow. 

The flow rate of any fluid in the environment is dependent upon the 
types of soils, sediments, and rocks, and their thickness in the 
subsurface. For the purpose of this application, OAce the nature of the 
subsurface is identified, unsaturated zone velocity can be estimated as 
the value of the saturated hydraulic conductivity. Several assumptions 
that must be met for this approach to be valid are: 

• The waste travels with the velocity of water. 

• Velocity is strictly vertical. 

• Heterogeneities (such as faults, fractures) are absent. 

(These conditions are addressed in Chapter 3.7.) 

If there is only a short distance to the ground water and the soils 
are highly permeable, it is unlikely that a technology based variance 
would be granted. The means by which an initial (preliminary screening) 
determination of waste migration time can be made is discussed in detail 
below . 

• Saturated hydraulic conductivity is a measure of velocity of 
material through permeable media. 
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Table 2-1 lists a range of saturated hydraulic conductivities for 
several soil and rock types. These values can be used to estimate waste 
velocity within the unsaturated zone. For example, a ground-water table 
of moderate depth (such as 50 feet) overlain exclusively by gravel is 
unlikely to be protected from a catastrophic release. Assuming, for 
purposes of making a prelim; screening anal is, that cleanup efforts 

one , this was coul 1 from 1,984 1,984,250 
feet. With a table, time 1 (TOT) from the 
bottom of the tank to the ground water could be 4.25 hours (50-foot 
depth/l,984 feet/week velocity), or less than a minute (50-foot 
depth/1,984,2S0 feet/week velocity). This example illustrates a 
shortcoming of this estimation method which is due to the variation of 
saturated hydraulic conductivities of soils, sediments, and rocks. A 
better method to determine saturated hydraulic conductivity of any medium 
is to do field measurements; however, for purposes of preliminary 
screening, the values in Table 2-2 are used. The applicant is advised to 
carefully consider the results of this preliminary screening analysis. 

In contrast to the example given above, if a fairly shallow water 
table (10 feet deep) is overlain by 10 feet of silt, the waste will 
travel from less than an inch up to 19.8 feet in a week. Time of travel 
to the ground-water table would then range from 3.5 days to 13.7 years 
(10 foot depth/19.8-.002 feet/week velocity), which may, depending upon 
where in the range it falls, provide enough time for cleanup. 

Travel times in most situations will fall between these two 
extremes. It is suggested that, to estimate waste velocity to the 
ground-water table, the applicant evaluate a soil/sediment/rock column 
that lists (for each medium type) its description, saturated hydraulic 
conductivity, and thickness. Figure 2-6 provides such an example. The 
water table surface and calculations of waste velocity and TOT should 
also be shown. The checklist in Fi~ure 2-7 provides a recommended format 
for the applicant to follow when assembling this information. 

2.5.3 Catastrophic Release and Surface Transport - Overland 

Overland flow only needs to be calculated for inground and 
aboveground tank systems. It is assumed that a catastrophiC release from 
an underground tank system will not contribute to overland flow. An 
analytical determination of overland flow is more difficult than that of 
unsaturated zone velocity, and a somewhat qualitative approach must be 
taken. The possibility of a catastrophiL release reaching ground water 
or surface water from overland flow is d function of: 

~ Distance to the ground water/surface water; 
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Table 2-1 Range of Saturated Hydraulic Conductivity 

Medilll'l anlsec Feet/day Feet/week 

Soils 

Sllt, loess 10-7 _ 10-3 2.8xl0-4 - 2.8xlOO 2xlO-3 - 1.98x101 
Sllty sand 10-5 _ 10-1 2.8xl0-2 - 2.83xlo2 2xlo-l - 1.98x103 
Clean sand 10-4 - 100 2.8xlO-1 - 2.835xl03 2.0xlOO - l.98xl04 
Gravel 10-1 - 102 2.83xlo2 - 2.83xl05 1.98xl03 - 1.98xl0o 

Rocks* 

Unfractured metamorphic 10-8 _ 10-2 2.8xlO-5 - 2.8xl01 2x 10-4 - 1. 98x 102 
and igneous 

Shale 5x10-12 _ 10-7 1.4xl0-8 - 2.8x10-4 1x10-7 - 2x1O-3 
Sandstone 10-8 - 5x 10-4 2.8xlO-5 - l.4xlOO 2xl0-4 - 1.0xlOO 
Limestone & dolomite 5x10-8 - 5xlO-4 1. 4x 11)-4 - 1. 4x 100 lxlO-3 - 1.Ox100 
Permeable basalt 10-5 - 100 2.8xlo-2 - 2.83xlO3 2xlO- l - 1.98xl04 

* Rocks that are faulted, fractured," or have high porosities are likely to have very high 
saturated hydraulic conductivities, "even higher than those listed. 
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Table-Z-2 Values of Saturated 
Hydraulic Conductivity (C Values) 

Description of area 

Business 
Downtown areas 
Neighborhood areas 

Residential 
S1ngle-t~;'y areas 
Hultiunits. detached 
Hultiunits. attached 

'Residential (suburban) 

Apartment dwelling areas 

Industrial 
Light areas 
Heavy areas 

Parks, cemeteries 

Playgrounds 

Railroad yard areas 

Uni~roved areas 

Streets 
Asphaltic 
COl'iI::re tI!l 
Brick 

Drives and walks 

Roots 

Lawns: Sandy soil 
F1at ~ 
Average 2-T%, 
steep T%, 

Lawns: Heavy soil 
Flat ~ 
Average Z-T%, 
steep T%, 

Source: Kibler 1982. 
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Runoff 
coefficients 

0.10 - 0.95 
0.50 - 0.10 

0.30 - 0.50 
0.40 - 0.60 
0.60 - 0.75 

0.25 - 0.40 

0.50 - 0.70 

0.50 - 0.80 
0.60 - 0.90 

O. HI - 0.25 

0.20 - 0.35 

0.20 - 0.40 

0.10 - 0.3() 

0.70 - 0.95 
0.80 - 0.95 
0.70 - 0.85 

0.75 - 0.85 

0.75 - 0.95 

0.05 - 0.10 
0.10 - O.lS 
I), 15 - 0.20 

0.13 - 0.17 
0.18 - 0.22 
0.25 - 0.35 
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I. SOIL INFORMATION 

Identify all soil/sediment/rock types, their thickness, depth from the earth's swface, saturated hydraulic conductivities 
and method used to determine saturated hydraulic conductivity (e.g., Table 2-2, specific USGS report, field 
measurments). 

Media Thickness Depth sat. Hyd. ConcL Method (Reference) 

a. 
b. 
c. 
d. 
e 

II. VELOCITY OF WASTE 

Estimated velocity of the waste. 

III. TIME OF TRAVEL (TOT) 

Estimate waste TOT from the bottom of the tank to the seasonally high groundwater table. ,.. 

IV. CLEAN UP TIME 

Estimate time of clean-up from a catastrophic release. 

V. TIME SUFFICIENCY FOR REMEDIATION 

Determine whether TOT is less than estimated clean-up time. 

*For heterogeneous subsurfaces this will require summing the travel times through each 
layer. 

Figure 2-7 Preliminary Screening Checklist for Catastrophic Release and 
Transport Through the Unsaturated Zone 
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• Topography; 

• Natural and artificial conduits; 

• Form and viscosity of the waste (in terms of its veloc~ty); 

• Surface soil condition and saturated hydraulic conductivities; and 

• Rainfall amount and rate. 

Time of overland flow can be crudely estimated using the Federal 
Aviation Agency (FAA) empirical formula (Kibler 1982). 

where 

to = overland flow time (minutes) 
C = runoff coefficient 
Om = travel distance (feet) 
S = overland slope <percent). 

(2-1) 

The runoff coefficients for many types of ground cover are given in 
Table 2-2. The travel distance is the distance to the nearest surface 
water site. An overland slope can be estimated from the appropriate USGS 
topographic map. The FAA formula assumes the waste is mobile and that 
there is sufficient rainfall to keep it mobile. This preliminary 
screening estimation method does not consider other soil characteristics 
such as soil infiltration rates which can slow down the waste 
considerably. Chapter 3.1.1 presents the more rigorous approach to 
estimating overland flow velocities and volumes to be used in the actual 
variance application. 

These conditions are conducive to rapid flow or early entrance of 
waste into surface waters in the event of a release: 

• Short distance to surface water; 

• Steep land slope towards surface water; 

• High annual precipitation rates and/or frequent rain storms with 
large volume rainfall; 
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• Natural gullies or artificial conduits (drainage ditches, paved 
impermeable roads) that direct wastes towards surface waters; 

• Absence of divergence structures that impound or shunt wastes from 
surface 

• was viscos; (in 1 11ity ow -- liquid 
wastes will move more readily than solid wastes); 

• Absence of obstructions to flow (e.g., trees, vegetation); 

• Impenetrable soil/sediment/rock surface (saturated hydraulic 
conductivities); and 

• Storm sewers that connect the site to nearby surface water. 

Two examples of overland flow extremes are illustrated below: 

1. An aboveground tank system holding waste the consistency of water 
rests on crystalline metamorphic rock (see saturated hydraulic 
conductivity, Table 2-1) which slopes 15 degrees towards a creek, 
S feet downslope from the tank site. There are no impoundments, 
no obstructions to flow, and no shunting devices. The tank system 
suddenly ruptures during an intense, high volume rainstorm, 
spi 11 i ng ; ts contents. . None of the waste seeps into the rock· 
because the rock is impermeable and acts as a conduit toward thB 
creek. Within seconds, the waste reaches the creek. 

2. An aboveground tank system holds a solid hazardous waste. The 
tank system rests on very flat caliche soils (hardpan soils) in 
the desert. Annual rainfall 1S very low, and intense rain storms 
drop only a fraction of an inch of preCipitation which is quickly 
taken up by dry soils. The nearest surface water, a creek that 
dries up during the summer, is a half-mile away. Despite the 
absence of obstructions or other divergence structures, it is 
unlikely that the waste will enter the creek by overland flow (as 
for all tank systems, unsaturated zone flow would also need to be 
estimated in this scenario) before cleanup efforts have been 
completed. 

Useful' Information concerning these conditions can be obtained from 
the USGS, SCS, and local meteorlogical stations It is suggested that 
the ap~licant conduct the preliminary screening analysis with a schematic 
representation of the tank system site in relation to surface waters. 
Included in this drawing should be location of natural and/or artificial 
conduits, divergence structures, and vegetation cover and type. In 
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addition, the applicant should specify the site's annual rainfall, the 
largest expected rate of precipitation during a storm, and 
soil/sediment/rock hydraulic conductivities. The applicant should 
specify the form (solid, liquid, gas) of the waste and its viscosity. 
The checklist in Figure 2-8 provides a recommended format for the 
applicant to follow when conducting this preliminary screening analysis. 

2.5.4 Existing TanK System Integrity 

The applicant must meet the integrity assessment requirements for 
existing tank systems as outlined 40 CFR 264(265).191. The tank system 
must be judged fit for use; i.e., it must show no evidence of leaks, 
cracks, or corrosion and no tendency to collapse, rupture, or fail. In 
addition, the tank system must have sufficient structural strength, 
adequate design, and compatibility with the waste that it holds. Only 
through approved tests confirmed by a written assessment by an 
independent qualified professional engineer will such assertions be 
deemed valid. All data from tests and records of the tank system's past 
performance will also be used in assessing tank system integrity. The 
checklist in Figure 2-9 provides a recommended format for the applicant 
to follow when assembling this information. 

2.6 Relationship of Other Rules. Policies. and Guidelines 

This section describes other Agency rules, policies, and guidelines 
that are incorporated in the development of the risk-based and 
technology-based variance procedures. 

2.6.1 RisK-Based Variance 

The Agency developed the risk-based variance for hazardous waste tank 
systems in the context of other Agency rules. policies, and guidelines. 
These include the Ground-Water Protection Strategy (GWPS), the Location 
Standards (hydrogeologic vulnerability criteria), the Alternative 
Concentration Limit (ACL) Demonstration Guidance, the Superfund Exposure 
Assessment Manual t the Superfund Public Health Evaluation Manual, and the 
EPA Risk Assessment Guidelines among others. The relationship of the 
risk-based variance to these other documents and regulatory strategies is 
described in more detail in Volume 2 of this document. 

2.6.2 Technology-Based Variance 

Essentially two regulations also influence the procedure for 
technology-based variances: the Oil Pollution Prevention Plan 
regulation, and the location standards for treatment, storage, and 
disposal facilities set forth in 40 CFR 264.18. These are described in 
further detail below. 
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(1) Oil pollution prevention plan regulation. The overlap of 
EPA's Oil Pollution Prevention Plan and the Standards for Hazardous Waste 
Storage and Treatment Tank Systems occurs in certain situations where 
hazardous waste stored in the tank systems falls under the jurisdiction 

both regulations. The Oil lution Prevention Plan established 
s, methods, equipment, and other requirements to prevent the 

, oil of kind "nav; 1e waters" from 
non-transportation related facilities. This methodology for spill 
control is called a Spill Prevention Control and Countermeasure (SPCC) 
Plan. The Standards for Hazardous Waste Storage and Treatment Tank 
Systems (40 CFR Parts 264 and 265) regulate those wastes stored in 
hazardous waste storage and treatment tank systems as defined under the 
Resource Conservation and Recovery Act. The wastes that pertain to both 
regulations are those that contain oil contaminated with RCRA wastes 
(e.g .• waste oil contaminated with solvents) contained in a tank system. 
The regulations differ in some respects. The SPCC Plan is designed to 
protect "navigable waters." which include water bodies used for shipping 
and their tributaries, interstate surface waters, intrastate lakes, 
rivers, and streams used for recreational or commercial fishing. The 
Standards for Hazardous Waste Storage and Treatment Tank Systems (40 CFR 
264 and 265) are designed to protect these waters and also ground waters 
that are not addressed by the SPCC Plan. When applying for a 
technology-based variance, the engineering practices recommended for a 
SPCC Plan can be used for designing a spill control system but the 
applicant must provide proof that the protection of surface and ground 
waters meets the more stringent requirements of the Standards for 
Hazardous Waste Storage and Treatment Tank Systems. 

(2) Location criteria. A technology based variance cannot be 
granted for new tank systems if they do not meet the location criteria 
set forth in 40 CFR 264.18. The criteria are divided into two parts, 
seismic and floodplain areas. The seismic location criteria state that 
new tank systems may not be located within 61 meters (200 feet) of a 
fault that has displayed relative movement in the last 10,000 years 
<within the Holocene period). The floodplain location considerations 
state that tank systems located in a 100-year old floodplain must be 
maintained to prevent washout of any hazardous waste by a lOa-year 
flood. This requirement can be waived providing the applicant can 
demonstrate that procedures can be enacted to remove the hazardous waste 
safely before flood waters can reach the faci1ity (40 CFR 264.18(b». 
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I. TYPE OF WASTE 

Identify waste viscosity. and form (solid, liquid, or gas) 

II. SURFACE WATER INFORMATION 

What surface water sites does the land (from the tank. site) slope towards? For each surface water site. give name. 
type, least horizontal distance, and slope. 

Name Type Least Horizontal Distance Surface Slope 

a. 
b. 
c. 
d. 
e. 

III. DIVERSION STRUCTURES 

A. Identify diversion structures and distances of these structures from the tank system site. 

B. Identify natural or artificial conduits which can direct wastes towards any surface water site. 

C. Identify any obstructions (trees, vegetation, buildings) to surface flow. 

IV. PRECIPITATION 

Obtain annual precipitation and greatest expected rainfall rate that could occur from a rain storm at the tank system 
site. 

V. SURFACE/SOIL 

Identify and evaluate general condition of the surface (soil/sediment/rock type and saturated hydraulic 
conductivities ). 

VI. ESTIMATE TIME TO IMPACT SURFACE WATER. 

VII. REMEDIATION TIME 

Estimate time of clean-up from a catastrophic release. 

Figure 2-8 Preliminary Screening Checklist for Overland 
Flow of Aboveground Tank Systems 
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1. TANK CONDITION 

A. Does tank have any cracks, leaks or evidence of corrosion or erosion? 

B. Does tank meet the requirements of 40 CPR 264(265). 191? 

II. ANCILLARY SYSTEM CONDITION 

A. Does the ancillary equipment (piping. flanges. pumps, etc.) have any cracks. leaks or evidence of corrosion? 

B. Does the ancillary system meet the requirements of 40 CPR 264 (265). 191? 

III. COMPATIBILITY 

Evaluate compatibility of the tank and its contents 

IV. TANK SYSTEM TESTS 

A. List all tank system tests performed, test dates, and results. Include the certification/credentials of the personnel 
that performed the test. 

B. Age (year and month) of tank and any documentation that supports the claim. 

Figure 2-9 Existing Tank System Criteria Checklist for Preliminary 
Screening Analysis 
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3. TECHNOLOGY-BASED VARIANCE INFORMATION AND DATA NEEDS 

This chapter provides descriptions of the type of information 
required for the variance application, how the data will be used, and how 
the information is to be presented. The overall content and format of 
the variance application is shown in Figure 2-2. The content of the 
individual parts of the application are described in each of the sections 
in this chapter. 

In order for a variance to be granted, the application for a variance 
must provide a convincing and supportable demonstration that the alternative 
design or operating practice, together with location characteristics, will 
prevent the migration of releases into the ground water or surface water at 
least as effectively as secondary containment. Upon review of the variance 
application, the EPA may take one of the following actions: 

• Approval of Variance Request 

If the demonstration satisfies the Regional Administrator that 
migration of hazardous waste or hazardous constituents to ground 
water or surface water is prevented as effectively as it would be 
through the use of a secondary containment system, a variance may 
be granted under 40 CFR 264(265). 193(g) and (h). 

• Request for More Information 

The Regional Administrator may deem the application incomplete if 
he or she feels that additional data are necessary to complete or 
more fully substantiate the premises of the demonstration. In 
such an instance, the Regional Administrator may request specific 
additional information. The decision for approval or disapproval 
may then be suspended until such time as the application ;s deemed 
complete. 

s Denial of Technology-Based Variance Requests 

The Regional Administrator may decide that the alternative design 
or operating practice does not ensure that releases will be 
detected and contained as effectively as they would be with 
secondary containment. The application and supporting information 
may indicate the potential for migration of releases into ground 
water or SUI face water. In this instance, the request for a 
variance wIll be denied and secondary containment would be 
necessary. 
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• Appeal of the Technology-Based Variance Decision 

The regulations at 40 CFR 265 (for interim status and gO-day 
accumulation tank systems) do not provide a process for 
administrative appel of ional Administrator's decisions 

i ance s for containment. The 
1 ions do, , pro"; admi ni 'Ie appeal the 

Regional Administrator's decisions regarding variance requests for 
secondary containment made during the permit process pursuit to 
40 CFR Part 124. 

In general, the technology-based variance application must 
demonstrate that a release of tank system contents can be detected soon 
enough to allow it to be controlled and removed before it reaches the 
ground water or surface water. Release detection is a very significant 
component of the proposal. Thus, variance applicants will be required to 
demonstrate that potential releases can be prevented from reaching ground 
water or surface water by a combination of detection methods and remedial 
measures. The operator must have sufficient time to effect the 
excavation or decontamination of the tank system discharge before it 
reaches the ground water or surface water. A key part of the 
demonstration will be a showing that the time to detect a release plus 
the time for remedial measures is less than the time it takes for the 
release to migrate to ground water or surface water. This demonstration 
is Part IX of the variance application and is described fully in Chapter 
3.9. 

3. 1 

The overall description of the system for which a technology-based 
variance is being sought makes up the first part of the va'riance 
application. In this part. applicants should provide a brief description 
of the alternative design or operating practice. The discussion should 
emphasize the specific aspects of the design or operation that would 
provide containment of releases at least as effectively as secondary 
containment. The purpose of this section ;s to establish the basis for 
the variance, thus identifying the type of analysis that must be provided 
in the remainder of the application. 

For example, an applicant may submit an application for a tank system 
design with unsaturated zone monitoring. The specific aspects that must 
be identified in ',e description would b:' the design of the tank system, 
the type and design of the unsaturated zone monitoring equipment, and the 
response and remediation plan. The basis for seeking a variance in such 
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an instance would be the demonstration that releases could be detected, 
contained, and remediated prior to migration to the ground water and 
surface water. 

3.2 Characterization of Tank System and/or Operating Procedures 

An essential component in any application for a technology-based 
variance is the system's demonstrated ability to prevent releases to 
ground water and surface water. The Regional Administrator will assess 
the information provided both in this section and 'in Chapter 3.6 (on the 
design of the leak detection system) to determine whether the overall 
tank system's design warrants a variance from the secondary containment 
requirements. The design and operational procedures for a tank system 
owner/operator in applying for a variance must meet all of the other tank 
system management standards of Subpart J, except those related to the 
design and performance of a secondary containment system. 

The information requested in this section falls into the following 
categories: 

• Tank System Design/Installation 

• Corrosion Protection 

• Information on Exi sti ng Tank. System 

• Overfill and Spill Protection 

3.2.1 Tank System Design 

(1) Information required 

(a) Schematic Drawing of Tank System. The drawing should be to 
scale and should depict the entire tank system, including any associated 
piping. pumps, valves, vents, or monitoring wells. The following 
components should be included, if applicable: 

• Excavation walls, floor and cap 
• Overfill prevention devices 
• Observation wells 
• Backfill 
• Dielectric bushings on pipe connections 
• Waste fill and draw-off lines 
• Manways and other openings 
• Sumps 
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• Level alarms 
• Piping/pumps/valves/vents 
• Flow meters/gauging lines 
• Leak detection devices 
• Floating suction arms 
• 1 other ; 1 on 

OSWER Policy Directive 
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(b) Tank System Design Information. The information to be 
provided relates to the general design and installation of the tank 
system. The codes and standards referenced in Table 3-1 at the end of 
this section can provide additional detail on most of the descriptive 
elements requested. The following is a list of information on the design 
features of the tank system that must be addressed in the application for 
a variance. The applicant may submit additional information on the 
design of the system if it will aid in the overall assessment of the 
system's ability to prevent releases. 

• Material of construction of all components; 

• Methods of joining components. e.g., whether pipe joints are 
welded or not; 

• Evidence of compatibility of wastes stored with the material(s) of 
construction; 

• Tank capacity (ft3 or m3); 

• Tank dimensions (ft or m); 

• Thickness of the primary container (in or em); 

• ~ocation of tank system with respect to ground level (1. buried); 

• Depth of tank below surface (ft or m); 

• Type of tank (atmospheric. low or high pressure); 

• Bottom pressure - as it relates to the density of the material(s) 
stored and the pressure rating of the system (liquid height 
multiplied by liquid density); 

• Backfill material and dimensions ,if below grade); 

• Number and types of valves (ball-check, etc.); 
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2360s 

Table 3-1 Nationally Accepted Tank Design Standards 

Oocunent NlI'rber Title Date 

M-ASD-la Alunimm Standards and Data, 1970-71 1984 

M-ED-33a Engineering oata for Aluninun Structures 1981 

AA-SAS-3oa Specifications for Aluninun Structures 1982 

ACI-344R-7ob Design and COnstruction of Circular 1970 
Prestressed COncrete Structures 

ACI-350R-17b COncrete Sanitary Engineering Structures 1983 

AISI-PS-268-685-SMF Useful Information on the Design of 1985 
Plate Structures 

AISI-TS-29l- Steel Tanks for Liquid Storage 1982 
582-1 OM-NBc 

ANSI B96.1d Standard for welded Aluninl.m-Alloy 1981 
Storage Tank~ 

API 12Se Specification for Bolted Tanks for Storage 1977 
of Production Liquids, 12th Ed. 

API 120e Specification of Field welded Tanks 1982 
for Storage of Production Liquids, 8th Ed. 

API 1~ Specification of Shop welded Tanks for 1982 
Storage of Production Liquids, 7th Ed. 

API 620e Recommended Rules for Design and 1982 
construct i on of Large. we 1 ded • 
Low-Pressure Storage Tanks 

API 650e Welded Steel Tanks for Oil Storage 1984 

ASHE SPV-VIII-l f ASHE Boiler and Pressure Vessel COde 1980 

AST.. 0 32999 Standard Specification for Filament-Wound 1981 
Glass-Fiber Reinforced Thermoset Resin 
Chemical Resistant Tanks 
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2360s 

Table 3-1 (COntinued) 

Title 

ASTM 0 Standard 

AWMI\-O 1 00" Standard for welded Steel Tanks for 
water Storage 

NFPA 30i Flammable and Combustible Liquids COde 

UL 5Sj Standard for Steel Underground Tanks 
for Flammable and Combustible Liquids 

UL 80j Standard for Steel Inside Tanks for Oil 
Burner Fuel 

UL 142j Standard for Steel Above Ground Tanks for 
Flammable and Combustible Liquids 

UL 1316j Standard far Glass-Fiber~einfarced 
Plastic Underground Storage Tanks for 
Petroleum Products 

aThe Aluminum Association (AA) 
b_rican COncrete Institute (ACI) 
cAmeriC<1n Iron and Steel Institute CAtS I) 
d_r iC<1n National Standards Institute, Inc. (ANSI) 
eAmerican Petroleum Institute (APt) 
f_rican Society for I1e<:hanical Engineers (ASME) 
9American Society for Testing and Materials (ASTH) 
h_rican water Works Association (AWsIIA) 
i National Fire protection Association (NFPA) 
jUnderwriters Laboratories, Inc. (Ul) 
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• Number and types of pumps (diaphragm, etc.); 

• Anticipated or measured internal liquid, vapor pressure, and 
hydrostatic pressure. 

• Results of tank system integrity assessment required by 
40 CFR 264(265).191. 

(c) Design Installation Standards/Codes. This section provides 
the applicant an opportunity to cite those standards or codes that are 
used in the design or installation of the tank system. It is recognized 
that standards may not apply to new or innovative designs. In lieu of 
applied standards, the applicant is encouraged to submit evidence that 
sound engineering practices have been used in the design of the system. 

The applicant is also encouraged to indicate features of the tank 
system design installation or proposed operation that go beyond the 
standards promulgated in the July 14, 1986, Federal Register (51 FR 
25471-25486). This information may provide additional support to the 
applicant's petition. 

(d) Effectiveness of Design. In this section, the applicant is 
given the opportunity to provide evidence on the effectiveness of the 
proposed tank system's design. The kinds of information that would be 
the most useful woul d i ncl ude data from bench or pilot studi es that 
simulate the design and operational conditions of the system. Data 
supplied from manufacturers on the effectiveness of the design could also 
be submitted. Any evidence provided should be convincing and complete. 
For example, test results whether provided by the manufacturer or as a 
result of studies performed by the applicant would, by themselves, be 
incomplete without the details of the test protocols used. 

(2) How data are to be used. The information received on the design 
of the tank system will first be evaluated to determine whether the 
system includes the use of innovative technologies that previously have 
not been considered by the Agency. The information on the use of 
relevant standards will be considered in determining whether the system 
was designed and installed according to reliable engineering practices. 
Evidence supplied on the effectiveness of the design will help in the 
overall assessment of the system's long-term capability of preventing 
releases. 

(3) Presentation of data. Figure 3-1 provides a recommended format 
for presenting the data. The objective is to demonstrate the 
effectiveness of the proposed system in preventing releases. 
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(1) Information required. This ion of the variance application 
icits information on the design, operation, and maintenance 

consi ons that deal th corrosion protection. The applicant should 
note that 40 CFR 264.192 and 265.192 of the July 14, 1986, regul ions 
require a corrosion an assessment corrosion 
potential for new tank systems and recommend appropri preven ;ve 
measures. Table 3-2 provides some further references on corrosion 
control. The same information is requested in this application. 

If the tank system is at or below grade, information must be provided 
that relates to the potential corrosive nature of the surrounding soils. 
The following two standards can be used where applicable, as guidelines 
in making these determinations: "Recommended Practice - Control of 
External Corrosion on Underground or Submerged Metallic Piping Systems" 
(MACE 1985) and "Cathodic Protection of Underground Petroleum Storage 
Tanks and Piping Systems ll (API 1986). The kinds of information required 
regarding the potential for corrosion include soil moisture content, soil 
pH, soil sulfides, soil resistivity. structure to soil potential, 
influence of nearby underground metal structures, and existence of stray 
electric current. 

Additional information required relates to the corro~ion protection 
measures that exist or are planned for the tank system .. These are: 
external coating, corrosion-resistant materials, electrical isolation 
devices, and cathodic protection systems. 

The applicant will also be requested to supply information on the 
potential for the stored wastes to cause internal corrosion of the 
vessel. and, for existing tank systems, information on previously stored 
wastes and their compatibility with the tank system's material(s) of 
construction. 

For the corrosion protective measures that are dependent on 
operational andlor maintenance practices, additional information must be 
provided related to the planned inspection and maintenance schedule. 

Finally, information on corrosion protection must also be provided 
for aboveground tank systems, since these are not immune from corrosion 
related problems. 
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I. SCHEMATIC DRAWING 

II. DESIGN OF LEAK DETECTION SYSTEM 

A. Material of construction 

1. Tank. 
2. Ancillary Equipment 

B. Thickness of vessel (inlcm) 

C. Tank capacity (ft3tm3) 

D. Tank. dimensions (ftlm) 

E. Evidence supporting compatibility ofwaste(s) stored with material(s) of construction. 

F. Location of tank with respect to ground level (% below grade) 

G. Extent and location of associated piping (give lateral and vertical depiction) 

H. Type of tank (atmospheric, low or high pressure) 

1. Type of dimensions of backfill material if partially or completely buried. 

J. Number and types of valves 

K. Number and types of pumps 

L. Calculatl;ld or measured: 

1. Internal liquid pressure 
2. Internal vapor pressure 
3. Hydrostatic pressure 

M. Other relevant information related to how the design of the tank system will prevent the 
release of hazardous wastes into the environment such as pressure shut off valves for the piping. 

III. DESIGN/INSTALLATION STANDARDS OR CODES 

This format should be followed for each standard or code used in the design or installation of 
the tank system 

A. Standard used 
B. Name of standard 
C. Components of standard used 
D. Components of standard not used 
E. Components of standard exceeded (Include description of how exceeded.) 
F. Description of sound engineering practices used 

in lieu of applicable standards. 

IV. EFFECTIVENESS OF DESIGN 

Figure 3-1 Format and Contents for Description of Tank 
System Design 
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A. Source of data (pilot study, manufacwrers data) 

B. Test protocol used. 

C. Results 

The preceeding format can be followed for multiple evaluations of' the effectiveness of' design 

Figure 3·1 Format and Contents for Description of Tank 
System Design (Continued) 

3-11 





OSWER Dir. 9483.00-2 

2360s 

Table 3-2 References Related to COrrosion COntrol 

Husock, B. "Pipe-to-Soi1 Potential Measurements and cathodic Protection 
of Underground Structures," Paper No. HC-8, Material s and Performance, 
Vol. 10, No.5, May, 1911. 

Husock, B. "Use of Pipe-to-Soi1 Potential in Analyzing Underground 
Corrosion Problems," Paper No. HC-1, Harco COrporation, cathodic 
Protection Division, Median, OH. 

Husock, B. "cathodic Protection - one way to to Prevent Underground 
Corrosion, It Paper No. HC-4, Harco COrporation, cathodic Protection 
Division, Median, OH. 

Husock, B. "causes of Underground COrrosion," Paper No. NC-36 , Harco 
COrporation, cathodic Protection Division, Median, OH. 

National Association of COrrosion Engineers, Recommended Practice -
COntrol of External COrrosion on Underground or Submerged Metallic Piping 
Systems, NACE Standard RP-Ol-69, National Association of COrrosion 
Engineers, Houston, TX, January 1912. 

Rizzo, F. E. "Detection of Active COrrosion," Paper No. HC-14, Harco 
COrporation, cathodic Protection Division, Median, OH. 

RQthman, P. S. "cathodic Protection' of Tank and Underground Structures," 
Harco COrporation, cathodic Protection Division, Hatboro, PA, 1978. 

The Hinchman company, Suggested ways to Meet COrrosion Protection COdes 
for Underground Tanks and Piping, Job Number 1019-4542, The Hinchman 
company, Corrosion Engineers, Detroit. Michigan, April 8, 1981. 

U. S. Department of Agri cu 1 ture. "Contro 1 of Underground Corrosion. II 
Design Note No. 12, Soil Conservation Service, U.S. Department of 
Agriculture, Soi 1 Conservation Service, February 1. 1971. 
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(2) How data are to be used. The potential for either internal or 
external corrosion of the tank system will be assessed from the data 
suppli 1n context th both the location of the tank system In rel ion 

the soil and the contents of the waste stored. Second, the proposed 
corrosion prevention measures 11 evaluated for their potential 
adequately inhibit the corrosion related factors identified. 

(3) Presentation of data. Figure provides a format for 
presenting the information discussed above. The objective is to 
demonstrate the effectiveness of corrosion prevention techniques. 

3.2.3 Information on Existing Tank Systems 

(1) Information required. The information requested in this section 
relates to the operational history of existing tank systems applying for 
a technology-based variance. The data requested will deal primarily with 
the problems encountered during the operational life of the system 
including a description of any major repair conducted or parts replaced. 
For release incidents, details are required on the amount and migration 
of the material released and the associated remedial response. In 
addition, the applicant will be asked to indicate the modifications in 
the tank system design or operational procedures that resulted from each 
incident. 

(2) How data are to be used. The information provided here will be 
evaluated in terms of the system's successful operation during its 
operational history .. The information should also illustrate the 
responsiveness of the personnel involved when confronted with an 
emergency such as a release of hazardous waste into the environment. The 
repair and replacement records will also demonstrate the effectiveness of 
the maintenance program. 

(3) Presentation of data. Figure 3-3 provides a recommended format 
for presenting the information discussed above. 

3.2.4 Overf111 and Spill Protection Features 

(1) Information required. The information requested in this section 
applies to the measures deSigned to prevent and/or contain spills that 
result during the transfer of waste into and out of the tank systems. A 
description of the devices, operational procedures, and maintenance 
SchE~ules that are intende( to prevent such incidents should be 
presented. Oevices that ~re designed to sense the Jevel in the tank 
system include: float-actuated devices, displacement devices, 
hydrostatic sensors, capacitance sensors, ultrasonic devices, optical 
devices, and thermal conductivity sensors. These level sensing 
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1. FACTORS AFFECTING THE POTENTIAL FOR CORROSION 

A. Corrosive Potential of Soil 

1. Soil moisture content 
2. Soil pH 
3. Soil sulfides level 
4. Structure to soil potential 
5. InfiJ,leIlce of nearby underground metal structures 
6. Existence of stray electric current 
7. Soil resistivity (ohm-cm) 

B. Other Corrosive Related Factors 

1. Percent of system on or below ground level 
2. pH range of the tank: contents 
3. Description of precipitation protection for tank: system 

II. CORROSION PREVENTIVE MEASURES 

A. Cathodic Protection 

1. Schematic drawing of system illustrating all components 
2. Infonnation for impressed current method 

Provide tank system soil volt potential as measured by copper-copper sulfate half cell reference, and a 
detailed maintenance and operational schedule. 

3. Information for sacrificial anode method 

Provide number, dimensions, and material of construction of anodes used. and a detailed maintenance and 
operational schedule 

B. Other Corrosion Protection Measures 

For each of the measures selected. indicate why it was selected and provide description. 

1. Soluble corrosion inhibitors 
2. Paints, coatings. or linings 
3. Electrical isolation 
4. Corrosion allowance 
5. Corrosion resistant materials of construction 

C. Evidence of Adequacy of the Corrosion Protection Measures Employed 

1. Provide findings of corrosion expert 

Discussion of potential for corrosion, measures necessary to ensure integrity of tank system, and protective 
measures recommended but not employed and reasons why they were not used. 

2. Include evidence that supports the case of the corrosion protection measures employed (e.g., manufacturer's 
data. information on tank: life) 

Figure 3-2 Format and Contents for Description of 
Corrosion Protection 
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I. GENE;RAL INFORMATION 

A. Age of tank system . 
B. Percent of time used since installed 
C. If a treatment tank, what is volume of waste treated annually 
D. If a storage tank, the average time stored before waste is removed 
E. Waste characterization 

ll. OPERATIONAL HISTORY 

A. Discuss in detail any major repairs or replacement of parts that took place since the system 
was installed. 

B. Describe each release incident that exceeded one gallon of w~te. Include. at a minimum, the 
following information: . 

• Date of release 
• Volume released 
• Causes(s) 
• Description of remedial. response 
• Distance release ttaveled (lateral and verti.cal) 
• Extent of surface or ground water contamination 
• Modification in the design or operational practices that resulted from the incident 
• Copies of any spill reports submitted to local. State, or Federal agencies 

Figure 3·3 Description of Existing Tank Systems 
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instruments most often work in combination with alarms and/or automatic 
shut-off devices. Additionally, transfer lines can be equipped with 
spring loaded shut-off valves that prevent overfilling. 

(2) How data are to be used. The data provided here will be 
evaluated in terms of the adequacy of the spill control measures to both 
prevent and contain any releases that could occur during the transfer of 
waste to or from the tank system. The use of proper equipment and 
operating practices will be analyzed from the information provided. 

(3) Presentation of data. Figure 3-4 provides a format and content 
for presenting information on spill control equipment and procedures. 

3.3 Source Characterization 

This section discusses the physical and chemical properties of the 
waste that affect its ability to flow and those that affect tank system 
corrosion processes. Worst case scenarios of catastrophic releases, 
corrosion leak rate, and release detection probl~ms are also discussed. 

3.3.1 Physical and Chemical Characteristics of Stored Materials 

(1) Information required. The chemistry of the waste and that of 
the tank system material can act together to accelerate the corrosion 
process. Factors that should be taken into consideration include pH, 
tank construction material, waste, total waste volume, tank volume, 
compatibility, protective linings and other anticorrosion methods, 
oxidizing agents, electrolytic activity, moisture levels. temperature, 
bacterial action, and soil reactivity. Each of these factors will be 
unique to a specific tank system, waste, and site. Most of these factors 
are discussed in Chapter 3.6.because they also relate to leak initiation. 

Hazardous wastes stored in tank systems will not always be composed 
of a sing 1 e chemi ca L Because di fferent hazardous consti tuents are 
likely to travel at different velocities in the unsaturated zone, the 
determination of the velocity of a waste should take into account the 
chemicals ' viscosity, density, and retardation capability. 

Because physical-chemical properties of waste components differ from 
those of water, and the flow equations that will be introduced later were 
developed to model water velocity, modifications must be made to them to 
better predict waste velocity. :Ihe physical and chemical factors of 
waste components that affect waste velocity are density, viscosity, water 
solubility, precipitation, redeposition, solution composition and 
concentration, pH, and soil temperature. These modifications should 
reflect the variations in these physical-chemical properties of the waste
component versus the physical-chemical properties of water. 
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(2) How data are to be used. The significance of a chemical varies 
with its concentration in the tank. For each chemical, the concentration 
of that chemical in the waste in terms of weight percent, volume percent, 
or parts per million should be determined. The largest anticipated 
concentration should· the one chosen for use in the flow 

ons. 

Before the constituent concentration ;s calculated, the percent 
volume of water in the waste should be calculated. Then, percent volume 
of the hazardous wastes, or hazardous constituents, should be calculated. 

Following below is a brief discussion of the correction factors that 
may apply in this calculation: 

• Density 

Density is the mass or quantity of a substance usually measured in 
grams per cubic centimeter. Density is an indication of how close 
atoms of a substance are packed together and how heavy the 
materi·al is. The heavier the material, the greater is its 
gravitational downward pull through the unsaturated zone, which 
results in faster TOTs <time of travel to the ground-water 
table). As a component's density increases. its hydraulic 
conductivity increases and its velocity increases. Den~ity 
differences between the hazardous waste and water are reflected in 
the corrected TOT equation (see Chapter 3.7), 

• Viscosity 

Viscosity is the internal fluid resistance of a substance caused 
by molecular attraction which makes the substance resist a 
tendency to flow. Generally, the more viscous a waste, the 
greater is its TOT to the ground-water table. A chemical's 
viscosity must be either measured or obtained from the 
literature. As a given chemical's viscosity increases, its 
hydraulic conductivity decreases and its velocity decreases. 
Differences between the hazardous waste's viscosity and water are 
reflected in the corrected TOT equation (see Chapter 3.7). 

• Retardation 

Retardation is the procr~s that decreases the velocity of the 
solute by providing soil sites for chemicals to adhere to. Clays 
and organic carbon are the most common retardants. 
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I. SPILL CONTROL EQUIPMENT 

A. If the tank system employs level sensing equipment. indicate which of the following applies: 

• Float-actuated 
• Displacer valves 
• Hydrostatic-head sensor 
• Capacitance sensors 
o Thermal-conductivity sensors 
• illtrasonic devices 
o Optical devices 
• Others 

If a multiple level sensor is used, indicate the percentage of capacity that each is set for. 

B. For each check valve or coupling used, provide the following applicable infonnation: 

1. Material of construction for piping 
2. Distance of fill line offset from tank 
3. Distance from tank bottom to termination of fill pipe 
4. Method of attachment and support of fill pipe 
5. Liquid-delivery/vapor-recovery system 
6. Type of check valve or coupling connection including size and material of construction. 

C. Indicate whether the overfill spill control system automatically shuts off the pump when a high level is indicated 
(safety cutoff) or the flow is diverted elsewhere (bypass). In either case, describe the sequence that takes place 
during a potential overfill incident. including the role of any backup systems. 

D. Describe any other equipment and its role in spill control. 

II. OPERATIONAL AND MAINTENANCE PROCEDURES 

A. Describe the operational procedures followed during the transfer of wastes to or from the tanks with emphasis on 
any control measures routinely taken. Also provide any related infonnation on the personnel that perform this 
function. for example, their safety record. training, and responsibilities. 

B. Describe in detail the maintenance schedule and procedures related to the maintenance of the spill control equipment 

Figure 3-4 Format and Contents for Description of Overfill 
and Spill Protection Features 
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Hydrophobic (lacking strong affinity for water) or cationic 
(positively charged ions) chemical components, if migrating in a 
dilute plume, are subject to retardation. In a concentrated 
plume. it is not necessary to model retardation because chemical 
components will not preferentially partition flom liquid solvent 
to the solid "solvent." Therefore, only aqueous liquids moving in 
a dilute plume need to be modeled for retardation. (For 
aboveground tank system releases where the percolation rate (q) is 
less than the hydraulic conductivity (k), see Chapter 3.7.1.) 

Retardation is a mass balance process dependant upon the 
concentration gradient of the chemical component. For net 
movement Of the chemical from the plume to the medium surface to 
occur, the chemical's concentration on the medium must be smaller 
than that in the plume; otherwise, there will be no net movement 
of the chemical. The amount of chemical component adsorbed onto 
the media surface will be a function of the amount of organic 
carbon in the medium (as organic carbon content increases, 
adsorption increases) and the retardation factor, Rd, of that 
particular chemical. 

The retardation factor, Rd. is a function of the medium bulk 
density (p) and unsaturated zone porosity (n), the partition 
coefficient (Koc), and fractional organic material of the medium 
(Foc). Bulk density and total porosity of each medium can be 
measured, or repyesentative values can be selected from the 
literature. If Koc, organic carbon-water partition coefficient, 
cannot be found in the literature for that particular component, 
then it can be calculated using the octano1/water partition 
coefficient (Kow) and a regression equation (Lyman 1982), 

(3) Presentation of data. Figures 3-5 and 3-6 provide a recommended 
format for presenting the data required above. 

3.3.2 Potential Worst-Case Release Volumes 

Wastes can be unintentionally released from tank systems in one of 
two volume/time scenarios: catastrophic release or non-sudden release. 

(1) Information required. The information necessary to estimate a 
worst case scenario is the same as' that requi red in Chapter 3.3.1 (1) . 
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(2) How data are to be used 

By nit;on, a catastrophic release occurs when the 
entire contents of the tank are released instantaneously. 
In n ins 5 (e.g., the fill tank volume Is 
large) surface/ground waters can be contaminated quickly. 
Although such a release can be detected immediately by 
properly functioning detectors, the ability to contain such 
a release varies. If the filled tank volume is large, the 
waste is of low-viscosity, and the tank is above ground, 
containing the release within the zone of engineering 
control <defined in Chapter 3.5) may be extremely 
difficult. Factors such as the filled tank volume being 
small and the waste being viscous would lead to a better 
chance of containing the waste within the zone of 
engineering control. 

Because the volume of waste expelled by a catastrophic 
release is high and the period of release is short, waste 
velocity through the unsaturated zone or TOT (Chapter 3.7.2) 
is calculated using the ~onservative assumption of saturated 
flow of the waste. 

Corrosion Release 

A corrosion release can be a release that starts with the 
size of a pin hole and develops very slowly. The potential 
danger of such a release occurs when a finite volume of 
waste must pass by a detector before the detector is 
activated. It is possible that the undetected leaking 
waste could travel to surface/ground waters in such small 
quantities over such long periods of time that 
surface/ground waters could be contaminated. The detection 
limit of unsaturated zone sensors varies (Chapter 3.6.3), 
and the Agency has not identified an unsaturated zone 
sensor that can detect initial waste release from a small 
corrosion hole. 

(3) Presentation of data. Refer to Chapter 3.3.1(3) for the data 
formats. Th~ data input will be the maximum value(s' required to 
calculate wdste velocity. 
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I. MAXIMUM VOLUME OF THE TANK 

II. EXPECTED MAXIMUM VOLUME OF TOTAL WASTES IN THE TANK 

III. RANGE OF THE VOLUME OF TOTAL WASTES IN THE TANK 

IV. RANGE OF PERCENT VOLUMES OF WATER (IN COMPARISON TO TOTAL 
WASTE VOLUMES) IN THE TANK 

V. RANGE OF PERCENT VOLUMES OF HAZARDOUS WASTES (IN 
COMPARISON 'f.O TOTAL WASTE VOLUME) IN THE TANK 

VI. COMPLETE CHECKLIST FOR EACH CONSTITUENT OF THE WASTE 
(SEE FIGURE 3-6) 

Figure 3-5 Format and Contents for Source Characteristics 
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Complete for Each Waste Constituent: 

Chemical Name 

% Weight (Show Method) 

% Volume (Show Method) 

Density (Show Method or Reference) 

Viscosity (Show Method or Reference) 

Koc* (Show Method or Reference) 

Is Chemical Organic? 

Is Chemical Inorganic? 

* Koc is the organic carbon partition coefficient 

Figure 3-6 Checklist of Data Requirements for Waste 
Constituents 
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3.4 Characterization of Site Hydrogeologic Conditions 

Hydrogeologic information constitutes part of the location data 
required to support the contention that releases of waste from tank 
systems will not migrate to ground water or surface water. Specifically, 
it is used to estimate the time of travel of waste through the 
unsaturated zone of the soil. Note that the factors listed below may not 
be a complete listing of all information necessary on a site-specific 
basis to demonstrate that a variance is warranted. For example. a site 
with complex subsurface structure or stratigraphy may need a more 
thorough characterization than one that varies uniformly across or under 
the site. 

3.4.1 Investigative Techniques 

The July 14, 1986, regulations do not prescribe specific methods; 
rather, the selection of appropriate methods is up to the applicant. 
Volume 2, Chapter 3, contains a general discussion of the types of data 
necessary for characterizing the hydrogeology of a site, and the types of 
investigative techniques to collect such data. Table 3-3 lists a number 
of relevant techniques that may be useful. Table 3-4 summarizes 
potential sources of data that may already be available. It should be 
noted that much of the required data may already be included in the RCRA 
Part B permit application for the facility, if one exists. In such 
instances, applicants should reference the Part B appJications, rather 
than reintroducing data. 

3.4.2 Climatic and Meteorological Data 

(1) Information required. The following types of climatic and 
meteorological data should be included in the application (see Volume 2, 
Chapter 3, for more specific requirements): 

• Precipitation data, including monthly and annual rainfall and 
snowfall (expressed as its equivalent in rainfall and at its 
highest levels); 

• Ambient air temperature, reported as monthly and annual averages; 

• Evaporation and transpiration rates at their highest levels 
(depth/time); 

• Runoff; and 

• Infiltration rate at its highest levels (depth/time). 
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Table 3-3 Hydrogeologic Investigative Techniques 

Identification of Subsurface Materials (geology): 

Survey of existing information 

5011 borings 

@ Rock corings 

• Material tests (grain size analyses. standard penetration tests, 
etc.) 

Geophysical wel' logs (point and lateral resistivity and/or 
electromagnetic conductance. gamma ray, gamma density, calipher, 
etc.)a 

Surface geophysical surveys (direct current. resistivity. 
electromagnetic. seismic)C 

• Hydraulic conductivity measurements of cores (unsaturated zone) 

® Detailed lithologic/structural mapping of outcrops and trenches 

Identification of Hydraulic Conductivities: 

o Slug test and/or pump tests 

@ Tracer studies 

@ Estimates based on sieve analyses 

aThese techniques can be used to supplement information gathered from 
other sources and may be necessary to perform at some sites (e.g., very 
heterogenous areas). 
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Table 3-4 Principal Sources of Geotechnical Data 

Pub 1 i shed Data: 

1. USGSa surficial geology maps 
2. USGS bedrock geology maps 
3. USGS hydrological atlases 
4. USGS basic data reports 
5. State and COUnty geologic and hydrologic maps and reports 
6. National and local technical journals. magazines. and conference 

proceedings 
7 . USSCSb soi 1 maps 

Unpublished Data: 

1. Local test boring and well drilling firms 
2. Local and State highway departments 
3. Local water departments 
4. State well pennit records 
5. State and local transportation departments 
6. State and Federal Envirorrnental Agencies 
7. State and Federal Mining Agencies 
8. Army Corps of Engineers 
9. Local consulting, construction and mining companies 
10. Geologists, hydrologists, and engineers at local universities 
11. Historical records 
12. Interviews 

auSGS - United States Geological Survey. 
busses - United States Soil Conservation Service. 
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Rainfall and temperature data can be obtained from the National 
it Atmospheric Administration (NOAA) or the National Weather 

ice. Daily precipitation records are published by the U.S. 
Environmental Data Service in "Climatological Data" and "Hourl 
Precipi on." Regional data may used if they were thin 
a reasonably close distance to the tank s1 (approximately 15 km) and 
are representative of rainfall conditions at the site (see Volume 2, 
Chapter 3). Estimated infiltration rates may be available from the Soil 
Conservation Service (U.S. Department of Agriculture); it may, however, 
be necessary to estimate this value by subtracting the average annual 
evaportranspiration and runoff rates from the average annual 
precipitation rate. 

(2) How data are to be used. Climatic factors at the site are 
important parameters affecting the transport of contaminants in the event 
of a release. For example, runoff helps determine the potential for 
overland flow to carry a waste from the site of release to a body of 
surface water (see Chapter 3.7.1). The following are factors that might 
indicate high potential for contamination of ground and surface water: 

• Moderate to high annual rainfall; 

• High rainfall in one season; 

• Low infiltration rate (suggesting greater overland flow); 

• High infiltration rate (which may assist transport of contaminants 
in the unsaturated zone); 

• High runoff (suggesting the possibility of overland flow); and 

• Location of the site within a flood.plain. 

The following factors might indicate a reduced possibility of 
contamination: 

• Low annual rainfall; and 

• Infrequent storms depositing small amounts of precipitation .. 

(3) Presentation of data. It is recommended that climatic data be 
presented in the format shown in Figure 3-7. 
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I. TABLES 

A. Monthly mean precipitation 

B. Monthly range of preciptation 

C. Annual mean precipitation 

D. Annual range of precipitation 

E. Tune period sampled 

F. Inches of precipitation in a 24-hour period during storms 
with a return frequency of 1, 10,25,50, and 100 years 

G. Monthly average tempera.tul'e and annual average te.rnperatuIe 

H. Evaporation and transpiration rates 

1. Annual surface runoff 

J. Soil infiltration l'llIe 

II. MAPS 

A. Location of the rain gauge with respect to the facility 

B. Potential flooding from 1, 10,25, SO, and lOO-year return frequency storms (if facility 
is located in a flood plain) 

C. Facility site map showing flood prevention stuctures, if any 

OSWER Oir. 9483.00-2 

Figure 3· 7 Format for Presenting Climate Data 
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Since the technology-based variance is based on a showing that 
releases of hazardous waste can be "contained" by excavation before 
reaching ground water or surface water, the geologic site 
characterization focuses on the unsaturated rather than the saturated 
zone'of the soil. This section will address two topics, surficial 
geology and the unsaturated zone. 

(1) Information required. Factors necessary for characterizing the 
hydrogeologic setting of the site include the following: 

• Chemical and physical characterization of the soil and underlying 
rocks; 

• Structural features and stratigraphic relationships of the bedrock 
and the overlying strata; 

• Types, distribution, and composition of soils; 

• Heterogeneities in the underlying strata or backfill that would 
provide preferential transport channels through the unsaturated 
zone; and 

• The seasonal high ground-water table level. 

Geological factors that appear to present an increased possibility 
for contamination of ground water should be examined in detail (see "How 
data are to be used," below). The following types of information will be 
required. 

• Regional geologic map. A large-scale, plan-view geologie map from 
a source such as the U.S. Geological Surveyor State geological 
surveys. 

• Regional structural trends. Identify regional structural trends 
that may have a bearing on the site (e.g., fracture patterns, 
folds, or faults). 

• Published geologic studies. Structural, stratigraphic, and 
hydrologic stUdies relating to the location of the tank system 
site should be includ~d. 

• Hydrologic map. A map of regional aquifers may be obtained from 
sources such as the U.S. Geological Survey's Hydrologic Atlas 
series. 
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• Topographic map. A topographic map should be constructed under 
the supervision of a licensed surveyor; a regional topographic map 
prepared from published sources may also be useful . See Volume 2, 
Chapter 3 for further discussion. 

• 51 glol~gic. 1 ct ic ion on the 
51 should be collected and presented on a plan-view geologic 
map. While published sources may be helpful, the level of detail 
required may require onsite field and mapping surveys. See 
Volume 2, Chapter 3 for further discussion. 

Field studies should be carried out in the unsaturated zone. The 
first step is defining the high and low depth to water table. All strata 
(rocks, sediments, and soils) above the low depth of water table should 
be examined in field and laboratory studies. Samples should be logged in 
the field by a qualified professional geologist. Drilling logs and field 
records should be prepared on gross petrography, gross structural 
interpretation of each geologic unit and structural feature, development 
of soil zones and vertical extent and field description of soil types, 
and grain-size distributions. For further discussion, see Volume 2, 
Chapter 3. That section also describes how to obtain the required 
laboratory data. 

(2) How data are to be used. These data wi11 be used at an early 
stage in the evaluation process to assess potentially' vulnerable 
hydrogeologies. Data will be interpreted to determine possible aquifer 
recharge zones, regional stratigraphy, prevailing structures, and the 
presence of karst or solution passages near the tank system site. 

As pointed out above, the unsaturated zone plays the major role in 
governing the transport of hazardous waste to ground water. For a 
complete discussion of factors required for time of travel estimation, 
see Chapter 3.7. Hydrogeologic information is also necessary to evaluate 
the functioning of leak detection instruments. Information on monitoring 
instruments and properties is presented in Chapter 3.6 of this volume. 

The high water table level establishes the lower boundary of the 
unsaturated zone for modeling time of travel of pollutants to ground 
water. The lower water table level determines the lower boundary of the 
unsaturated zone and the depth to which stratigraphic studies should be 
completed. A detailed discussion of the process of unsaturated zone 
characterization can be found in Volume 2, Ch~~ter 3.4. 

(3) Presentation of data. Data gathered to characterize the 
unsaturated zone should be presented using maps, cross-sections, and 
tables as shown in Figure 3-8. 
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I. TABLES 

A. Soil types and properties 

B. Sediment/rock types and properties 

C. Gross petrography 

D. Gross structural featureS 

E. Gross soil types 

F. Grain-size distributions 

II. MAPS 

A. Plan-view map of soils 

B. Stratigraphic maps of cross-sections displaying extent and arrangement of geological unitS in 
the unsaturated zone. a 

III. DRILLING AND BORING LOGS 

IV. LABORATORY ANALYSES 

aThis may be in the fonn of structural contOur maps. 150 pack maps. or venical sections. 
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Figure 3-8 Format for Presenting Hydrogeologic Data 

3-37 



I 
I 

I 

I 



OSWER Policy Directive 
No. 9483.00-2 

3.5 Determination of Zone of Engineering Control 

The "zone of engineering control" is defined in the July 14, 1986, 
regulations as follows (40 CFR 260.10): 

"Zone of engineering control" means an area under the control of the 
owner/operator that, upon detection of a hazardous waste release, can 
be readily cleaned up prior to the release of hazardous waste or 
hazardous constituents to ground water or surface water." 

It includes the greatest lateral extent a material released from a tank 
system or the piping lattice could travel, whether surface or subsurface, 
and the depth to which it would travel in a specified time (discovery and 
remediation). For the purposes of the variance procedure described here, 
the zone of engineering control refers to the space in which the released 
material is confined for the time necessary for (1) detection, 
(2) remediation, and (3) complete cleanup of the released material. This 
section describes how the zone of engineering control is established. 

3.5.1 General Procedures 

(1) Information required. Information requirements for determining 
the zone of engineering control are described below: 

• Site Pl an 

Provide a site plan showing the location of the tank system, the 
areal extent of the zone of engineering control, property 
boundaries, nearest surface water, and locations of all surface 
and subsurface structures and utilities, both onsite and offsite, 
that have a bearing on establishing the zone of engineering 
control. Be sure that all associated piping and other ancillary 
and the possible extent of migration from them are included in the 
calculation of the areal extent. 

• Water Table Map 

Provide a water table map showing the depth to the highest 
seasonal water table. 

• Cross-sections 

Provide cross-sections showing the location of the tank system, 
highest seasonal water table, property boundaries, nearest surface 
water, and locations of all surface and subsurface structures and 
utilities, both onsite and offsite, that have a bearing on 
establishing the zone of engineering control. 
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• Accessibility and Obstructions 
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cription all subsurface structures 
iet access for remedial actions. If any of these 

are in zone i control, crl 
remove them to attain access for remediation. For 

example. if any part of the zone of engineering control lies 
beneath a paved area, provide information on the areal extent and 
thickness of the pavement and discuss the feasibility of removing 
the pavement to attain access to the contaminated' soil within the 
required t;~e frame. 

@ Equipment Limitations 

Identify the equipment that would be used to excavate contaminated 
soil in a spill/leak response. This information should also be 
provided 1n the spill/leak response plan. Describe the 
operational limitations of the equipment, and consider any 
limitations this may impose on the zone of engineering control. 
For example. the maximum depth of excavation may be limited by the 
reach of the equ)pment. or some equipment may be too large to get 
into some areas. 

@ Migration Pathways and Travel Ti-mes 

On the site plan and cross-sections, show the shortest flow paths 
along the migration routes towards surface water and ground 
water. Calculate the travel times within the zone of engineering 
control along these flow paths (using migration rates determined 
in Section 3.7). If there are any subsurface structures (e.g., 
sewer lines, water mains. or other'pipelines) that may provide 
speCial pathways for waste migration, calculate travel times 
within the zone of engineering control along these pathways. The 
shortest travel time calculated is the maximum time for 
remediation that is available. 

e Volume of Soil 

Calculate the total volume of soil contained within the zone of 
engineering control. 

@ Legal Agreement~ 

If there are any legal agreements to extend the area under the 
control of the owner/operator beyond the owner/operator's property 
line for the express purpose of establishing a zone of engineering 
control, attach all such agreements. 
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• Margin of Safety 
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Discuss the selection of the zone of engineering control 
boundaries in terms of the margin of safety they provide along the 
migration routes towards surface water, ground water, and any 
structures that would obstruct access for remediation. 

(2) How data are to be used. By definition, there are several 
constraints on the zone of engineering control. These constraints serve 
as a mechanism to establish the zone of engineering control and are 
listed below: 

• The zone must be under the control of the owner/operator of the 
tank system. 

• There can be no ground water within the zone. 

• There can be no surface water within the zone. 

• It must be readi ly accessib,le for cleanup. 

(a) Area under control of the owner/operator. In most cases, 
in order for the zone of engineering control to be within the control of 
the owner/operator of the tank system, it must lie entireJy within the 
owner/operator's property boundary. It is conceivable, however, that the 
zone of engineering control can extend beyond the property line if 
control by the owner/operator of the tank system can be established 
through a legal agreement with adjacent land owners. 

(b) Determination of areas free of ground water. There can be 
no ground water within the zone of engineering control. The applicant 
must establish the location and depth of the seasonal high ground-water 
table at the site. This data will serve to define the depth of the zone 
of engineering control. As a margin of safety; the lower boundary of the 
zone of engineering control must be established at a depth above the 
seasonal high ground-water table. ' 

(c) Determination of areas free of surface water. There can be 
no surface water within the zone of engineering control. The applicant 
must identify the nearest surface water to the tank system. For surface 
water, as ~ith ground water, a margin of safety must be considered in 
defining the limits of the zone of engineering control. 

Loose fill around subsurface structures, such as buried pipelines, 
may provide migration pathways for contaminants. Any surface or 
subsurface structures that may provide pathways for migration of 
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contamination surface water or ground water should be identifi If 
such structures exist, the applicant ultimately must demonstrate that the 

gration of contami ong such pathways can be contained within the 
zone ineeri This demonstration must be shown in 
Chapters . (The relati ip analyses in this 
chapter to the zone of engineering control is discussed in item (e) 
below,) 

(d) Determining areas readily accessible for cleanup. In 
addition to source control actions, such as emptying or removing a 
leaking tank, remediation within the zone of engineering control would 
most likely consist of removal of contaminated soil. In some cases, 
other remedial measures may be suitable (e.g., soil vapor recovery, 
in-situ decontamination); however, soil removal is the worst-case 
remedial alternative. The following discussion on the accessibility of 
the zone of engineering control for cleanup assumes that soil removal 
from the zone of engineering control would be the remedial action taken 
in event of a spill/leak. 

The zone of engineering control must be readily accessible for 
cleanup should a release from the tank system occur. In practical terms, 
this means that the zone of engineering control must contain no 
buildings, pavement, other surface structures, buried pipeline, 
utilities, or other subsurface obstructions that restrict access for 
remedial response. Alternatively, if such obstructions do exist, it must 
be demonstrated in the spill/leak response plan (Chapter 3.8) that they 
can be removed or circumvented to attain access as part of the 
remediation plan. For example, if the tank system lies beneath a paved 
area, removal of the pavement may be part of the spill/leak response 
plan. If, however, leaking material were to migrate beneath a building, 
it would probably not be practical to demolish the building to remediate 
the leak. ·In such a case, the edge of the zone of engineering control 
would have to be established somewhere between the tank system and the 
building. Again, some margin of safety must be provided in establishing 
this boundary. The boundary should be established far enough away from a 
structure to allow soil excavation without undermining the integrity of 
any foundations. 

The zone of engineering control must be within the operational 
limitations of the equipment that would be used for remedial response. 
For example. it would not be practical to define the zon' of engineering 
control to d depth of 100 feet if the equipment available for soil 

ion could reach a depth of only 30 feet. Additionally, the zone 
of engineering control must be restricted to a volume that can reasonably 
be cleaned up within the time constraints imposed. 
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(3) Presentation of data. Figure 3-9 provides the format for 
presenting the information pertaining to establishment of the zone of 
engineering control. This is not a form, but a suggested format and 
order for the required information. The objective is to determine the 
vertical and horizontal boundaries of the zone of engineering control as 
defined by distance to ground water and surface water. The boundaries 
must be selected to provide a II marg in of safety" between the unsaturated 
zone and ground water and surface water. 

3.5.2 Relationship of Zone of Engineering COntrol to Migration Time 
and Remediation Time. 

The maximum size of the zone of engineering control will depend on 
the proximity of the tank system to ground water and surface water, the 
area under control of the owner/operator of the tank system, and the area 
accessible for remedial action. The maximum size is also a function of 
the time required for detection, remediation, and complete cleanup of the 
released material. The size must be larger than the space through which 
the waste would migrate within this time. 

Ultimately, the zone of engineering control is determined by the 
migration rates of released material along the migration routes towards 
surface water and ground water. This section provides the basis for 
establishing the initial physical boundaries of the zone of engineering 
control. This information will be used in conjunction with analyses in 
Chapters 3.7 (Determination of Time of Travel), 3.8 (Site Remediation/ 
Response Plan), and 3.9 (Demonstrate Sufficiency of Response and Remedial 
Times). The applicant must show the shortest amount of time in which 
released material might reach ground water or surface water. This 
"shortest time" is the maximum time for remediation that is available. 
Depending on the time of remediation required, the edge of the zone of 
engineering control may vary. This time must also take into account the 
distance travelled by any released material that may have leaked prior to 
detection as discussed- in Chapters 3.6 and 3.9 

3.6 leak Detection System Evaluation 

The purpose of this section is to provide a framework for the 
applicant to present a demonstration that a release from the tank system 
can be effectively detected. While EPA has reviewed existing tank 
testing and. inventory monitoring techniques, it has found that they are 
not sufficiently reliable to serve as long-term methods of detecting 
leaks from hazardous waste tank systems. EPA is currently considering 
the applicability of existing unsaturated zone monitoring techniques in 
detecting releases from tank systems. It is feasible that some 
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zone mon; methods could potent; 1y be employed on a 
case-by-case basis as part of a technology-based variance. In the 
meantime, the burden of proof for a technology-based variance (for leak 

on terns) 11 be on the appli 

demons the veness the detection 
system, the applicant must include the following: 

• A description of the leak detection method to be used; 

• Identification of the variables that may affect the operation of 
the system, and techniques to compensate for the effects of these 
variables; 

• A description of the calibration, testing, and maintenance 
procedures that will be used to ensure reliable operation of the 
system for the life of the system, and under the range of 
operating conditions in which it will be used; 

• A determination of the lower limit of leak detection for the 
system; and 

• A determination of the response time of the leak detection system. 

The applicant must particularly demonstrate the effectiveness, 
reliability, lower detection limit, and response time of the leak 
detection system. The validity of the demonstration method used to 
evaluate these factors has to be discussed in the variance application. 
A leak detection system may be operated on either a continuous or 
intermittent basis. The only limitation is that the response time for 
leak detection must meet the time constraints of the performance 
methods. Potential demonstration methods may include calculations, or 
bench scale, pilot scale, or in-situ physical tests. No specific 
demonstration technique is prescribed in this manual. It is the 
responsibility of the applicant to devise a method to demonstrate the 
validity of a particular leak detection system. 

The effectiveness of the leak detection method must be demonstrated 
for two principal leak scenarios: (1) a catastrophic leak in which there 
is a rapid release of material and (2) a slow release in which it may 
take a long time for a detectable amount' of material to escap~. Timely 
detection of corrosion-caused leaks is critical because they may start 
and leak slowly for a long period of time before they reach a detectable 
level. The detection of catastrophiC releases is less problematic in 
that a detectable quantity of material is released quickly. 
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1. SITE PLAN 

II. WATER TABLE MAP 

III. CROSS SECTIONS 

A. Location of tank system 

B. Vertical and lateral extent of zone of engineering control 

C. Highest seasonal water table 

D. Propeny boundaries 

E. Nearest surface water 

F. Locations of all surface and subsurface struCtures and utilities 

IV. ACCESSIBILITY AND OBSTRUCTIONS 

v. EQUIPmENT LIMITATIONS 

VI. MIGRATION PATHWAYS AND TRAVEL TIMES 

VII. VOLUME OF SOIL WITHIN ZONE OF ENGINEERING CONTROL 

VIII. LEGAL AGREEMENTS 

IX. DETERMINATION OF MARGIN OF SAFETY 

Figure 3-9 Format and Contents for Determining Zone of 
Engineering Control 
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(1) Information required. There are two types of internal leak 
testing, volumetric and non-volumetric. The volumetric methods measure 
leak rates, while the non-volumetric methods provide only the indication 
that there is a leak. Applicants will need to describe the type of 
testing proposed and how leaks will be measured and detected. Changes in 
volume can be determined by measuring parameters associated with volume 
change, including changes in liquid level, temperature, pressure, and 
density .. Inventory monitoring and some types of tank testing procedures 
use this approach. Certain variables affect the volume change or the 
measurement of the volume change. These variables include, temperature, 
water table conditions, tank deformation, vapor pockets, evaporation of 
stored material, tank geometry, wind, vibration, noise, equipment 
accuracy, operator error, type of material stored, power va·riation, 
instrument limitation, atmospheric pressure, and tank inclination. 
Applicants must identify how these variables affect volume change or its 
measurement. . 

Examples of non-volumetric methods include (1) the placement of a 
pressurized tracer gas inside the tank and monitoring for the tracer gas 
outside the tank or (2) monitoring the sound caused by a leak inside a 
tank. Some forms of tank testing use these approaches. Non-volumetric 
detection methods generally require that the tank system be completely 
sealed so that pressure can be exerted within the system. This increase 
in pressure can cause or enhance a leak. These methods may not be 
app 1 i cab 1 e for tanks duri ng normal use 'lihen they must be opened and 
closed to add or remove materials. There is also a potential for the 
tracer gas to react with material in the tank, possibly creating an 
explosion hazard. The reliability of non-volumetric leak detection 
methods is generally affected by the same variables as that of volumetric 
methods. For non-volumetric methods in which external sensors are used 
(e.g., for detecting tracer gas leakage), hydrogeologic variables may 
also affect reliability. 

Finally, applicants must specify the lower limit of leak detection. 
The lower limit of leak detection has different significance for 
different leak detection methods. For volumetric leak detection methods, 
the lower limit of leak detection is usually expressed as the minimum 
rate of leakage (volume per unit time) that can be detected .. For 
non-volumetric leak detection methods, the lower detection limit may be 
dependent on a minimum rate of leakage or on a minimum hole diameter for 
the leak. 
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( How data are to be used. The objective of the analysis of the 
data presented above will be to demonstrate lower leak detection limits. 

applicant must be able to quantify the time (duration of release) and 
ume potential releases that fall low the leak ion 
t. a sma 11 1 cou 1 d 
1 arge enough Based on ; 

nal determination made concerning the potential for any 
undetected releases that can migrate to the ground water or surface 
water. (These determination parameters are also discussed and used in 
Section 3.9 of this document.) ° 

If EPA believes that the time for release of stored materials to 
accumulate to detectable levels will lead to a ground-water or 
surface-water migration problem, EPA may deny the application. 

A detailed discussion of the individual information requirements 
follows with an explanation as to why they are necessary in the 
evaluation process. 

(I Temperature 

Changes in temperature cause expansion or contraction in the 
product and in the tank dimensions, which in turn results in 
pressure changes with; n the tank.

o 
The extent of temperature 

effects on volu~e changes is dependent on the material stored in 
the tank, and the tank material itself. Temperature effects may 
also cause stratification of material within the tank, making 
volume corrections for temperature changes more difficult. The 
basic information the applicant must be concerned with is the 
seasonal ambient temperature (OF) at which the hazardous wastes 
will be stored. Furthermore. it will be necessary to provide the 
boiling and freezing points (OF) of the waste material. 

• Hater Table Conditions 

Hydrostatic head and surface tension forces caused by ground water 
outside a storage tank may mask leaks partially or completely. 
Leaks may take the form of the stored material leaving the tank or 
of ground water entering. Tank systems with any portion below the 
water table will not qualify for a technology-based variance. 

(I Tank Deformation 

Tank deformation may result from the change of volume of material 
stored in the tank or from changes in temperature and pressure. 
Factors that affect tank deformation include the material of tank 
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construction, thickness of the tank walls, age of the tank, and 
properties of the fill material around the tank. Non-volumetric 
methods are generally not affected by tank deformation. 

• Vapor Pockets 

Vapor pockets may form within tanks when the tank is completely 
full. The volume of these vapor pockets may change rapidly with 
changes in temperature and pressure and lead to inaccurate 
volumetric measuremehts for the liquid material in the tank. 
Factors that affect the formation of vapor pockets include the 
volatility of the material stored in the tank and the tank 
geometry (i .e., vapor pockets may form at the high end of an 
uneven tank, in a manway, or at the top of a drop line). 
Furthermore, ambient atmospheric pressure and temperature (OF) 
will have an effect on their formation. 

• Evaporation 

Evaporation of the material stored in the tank causes a decrease 
in volume which, if not accounted for, would be interpreted as a 
leak by a volumetric monitoring system. The material's 
volatility, evaporation rate, and boiling point (OF) will be 
factors in evaporation, along with the ambient temperature (OF). 

• Tank Geometry 

Tank geometry affects volumetric leak detection in several ways. 
In a horizontal, cylindrical tank, for example, the surface area 
of the material changes at different levels within the tank. This 
may cause variation in evaporative loss at different material 
levels. Also, a given change in the fluid level indicates 
different changes in volume at different levels in the tank. 
Non-volumetric methods are generally not affected by tank geometry. 

Wind may affect some leak detection methods in tanks that are kept 
open to the atmosphere during monitoring, by creating motion 
within the material or by causing pressure changes or both. The 
data to quantify wind are broken down to wind speed and direction. 

• Vibration and Noise 

Vibration can affect a volumetric measurement by causing motion in 
the material. It can also hinder detection of leaks because 
moving fluid will produce a masking "noise." 
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Changes in many of the ables described in this section are 
measured and by the 1 detection instrumentation. 
Therefore, sensitivity of the equipment to respond these 
vari cns (e.g., temperature changes) is a limiting on 
accuracy of the test equipment. The sensitivity of the 
instrumentation is subject to change at different operating 
conditions, such as temperature, pressure, and range of 
measurement. A1T minimum detection levels <ug/l, ugJm3, etc.) 
should be listed. 

• Operator Error 

The potential for operator error increases with increasing 
complexity of the monitoring procedure. A typical example of 
operator error is inadequate sealing of openings when a particular 
monitoring method requires extensive sealing of the system's 
openings. Also note whether wastes are added or removed from the 
tank system as part of normal operating conditions. This;s 
another source of operator error. 

• Type of Material Stored (Compatibility) 

The physical properties of the material could affect the function 
or accuracy of a detection method. The compatibi1ity of the 
material with the components of the leak monitoring system must be 
demonstrated. For example, stored materials may cause corrosion 
of monitoring components or may coat them, rendering them 
inaccurate or non-functional. Waste viscosity can also affect the 
sound characteristics of leaks that occur below the waste level. 
All physical-chemical properties of the material stored and 
material used 1n tank system construction should be listed. 

• Power Variation 

Most of the detection methods require electrical power for 
operation. Power variations may lead to inaccuracy. An 
alternative power source, such as a backup battery may also be 
required in case the primary power source fails. The application 
should state whether power is AC or DC and where there is an 
alternative power source. 
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• Instrument Limitation 

Some of the leak detection methods are to be used only under 
certain operating conditions. such as a specific range of 
temperatures or tank sizes. The selected detection method and 
instrumentation must be used within its design range. Proper 
ranges for instrument (temperature, pressure, volumes) and storage 
material types (gas, liquid, solid) should be described. 

• Atmospheric Pressure 

Atmospheric pressure changes may cause a pressure change within 
the tank system resulting in contraction or expansion of the tank 
material. This effect may be magnified by the presenee of a vapor 
pocket within the tank system. The range of atmospheric pressure 
(mm Hg) 'over the seasonal ambient temperatures (OF) should be 
given. 

• Tank Inclination 

Tank inclination may affect detection accuracy for product level 
detection methods. This is due to the difference in cross 
sectional areas, at certain levels, for inclined versus level 
tanks. This effect can be corrected by measurement of.level 
change due to a known material volume change. The inclination 
(0°_90°) from level ground should be recorded. 

• Other Variables 

This category is provided to cover any miscellaneous 
characteristic of the site, tank system, or operating conditions 
that the operator has reason to believe will affect the system 
design and that are not covered in the sections above. 

(3) Presentation of data. Figure 3-10 presents the format for Leak 
Detection System Evaluation. This format provides a list of the minimum 
information requirements for this section of the variance application and 
a recommended order for presenting the information. This worksheet is 
presented only as a recommendation for a data presentation format. 

3.6.2 Perimeter Leak Detection Systems 

A perimeter leak detection system is defined as a leak detection 
system situated on the outer surface of the tank and appropriate 
ancillary parts of the system (e.g., piping). Little research and 
development have been done in this area; however, it is mentioned here as 
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a possible approach among monitoring possibilities some 
innovative technology may lead to development of such a system. The 
techniques that may be-developed for perimeter 1 detection tems 
mi utilize same es for current unsaturated zone 
mon; ng, example, e ;vity, sensitivity 
hydrocarbons, temperature, and moisture. Hypothetical examples of a 
perimeter leak detection system could encompass an electrical 
conductivity-sensitive wire grid around the tank system to detect a leak 
of waste material. 

(1) Information required. Because a perimeter leak detection system 
is in contact with both the tank and its external environment, a 
combination of variables affecting both external and internal leak 
detection systems would affect this system's accuracy. Common variables 
are 'listed below. (See Chapter 3.6.1 for a more detailed discussion.) 

e Temperature 
• Water table conditions 
• Tank deformation 
• Vibration and noise 
• Equipment accuracy (sensitivity) 
• Operator error 
• Type of material stored (compatibility) 
• Power variation 
• Instrument limitation 
• Soil moisture 
• Soil type (compatibility) 
• Surfac~ spills 

(2) How data are to be used. The common variables listed above will 
be used in the same manner as described in Chapter 3.6.1(2). The 
variables listed below reflect the influence of the external 
environment. A brief discussion follows on their possible effect on the 
detection system. It must be noted that external environments will be 
different from site to site and variables other than those listed above 
may apply. The applicant must include any and all aspects of information 
the external environment (e.g., hydrogeology, weather) that can have any 
effect on the leak detection system. 

• Soil Moisture 

SOil moisture conditions may vary between dry and moist 
conditions. A perimeter leak detection system would have to 
remain operational through these varying soil moisture conditions. 
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1. DESCRIPTION OF METHOD 
Description of leak deteCtion method including: 

• Description of physical principle on which the detection method is based 
• Indication of whether the method is continuous or periodic (semi-continuous intermittent) 
• Indication of whether the system can operate under normal tank system operating conditions 

or whether special preparation conditions are required 
• Description of how the system communicates leak deteetion. 

Section may include a conceptual drawing of the leak deteetion method. 

II. DESIGN OF LEAK DETECTION SYSTEM 

Provide engineering drawings of the tank. ancillary equipment, and all components of the leak deteCtion system. 
Demonstrate that the method is capable of detecting a leak OCCUIring in any part of the tank sYStem. 

III. TECHNIQUES TO COMPENSATE FOR THE EFFECTS OF VARIABLES 

For each variable listed below, provide an explanation of either (1) how the leak deteCtion method compensates for 
the effects of the variable. or (2) why the effects of the variable are not applicable to or have no effect on the leak 
deteCtion method. 

A. Temperature 

B. Tank Deformation 

c. Vapor Pockets 

D. Evaporation 

Eo Tank Geometry 

F. Wind 

Figure 3-10 Leak Detection Systems Evaluation Checklist 
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In. (Con't) 

G. Vibration 

H. Noise 

I. Equipment Accuracy (Sensitivity) 

J. Operator Error 

K. Compatibility With Waste 

L. Power Supply 

M. Instrumentation Limitation (Provide Sensitivity Limits for All Parameters 
Measured by the Method) 

N. Atmospheric Pressure 

O. Tank Inclination 

P. Addition and Removal of Material From the Tank as Part of Normal Operations 

Q. Other Variables 

Figure 3-10 Leak Detection Systems Evaluation Checklist (Continued) 
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IV. CALIBRATION, TESTING, AND MAINTENANCE PROCEDURES 

Describe the procedures used to ensure reliable and accurate operation of the leak detection system throughout its 
useful lifetime. and under the range of operating conditions in which it will be used. 

V. DETERMINATION OF LIMIT OF LEAK DETECTION 

Provide lower leak detection limit (minimum leak rate, hole diameter, waste quantity or concentration, or other 
limiting factor) of the system. and describe how determined. Summarize all error introduced by the effects of 
variables described above, compensation for these effects. and a calculation of the fmallower limit of leak detection. 
Alternatively, some physical demonstration method may be used such as a bench scale, pilot scale, or in-situ test. It 
is the responsibility of the applicant to devise and demonst:rate the validity and reliability of a particular method under 
the range of operating conditions that the instrumentation is designed for. The applicant must also demonstrate the 
reproducibility of the data. 

VI. DETERMINATION OF RESPONSE OF LEAK DETECTION 

For a continuous monitoring system, the applicant must provide a determination of the lower limit of leak detection, 
and the time required for a leak to grow to this quantity. For intermittent monitoring, the maximum time interval 
between monitoring events should be added to the values determined above. 

Figure 3-10 Leak Detection Systems Evaluation Checklist (Continued) 
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• Soil Type (Compatibility) 

The physical properties of the soil could affect the function or 
accuracy of a leak detector. For example, an acidic soil could 
corrode components of the leak detection system, or soil could 
agglomerate around the sensor rendering it non-functional. This 
also ties"into the above variable since different soil types 
retain or lose moisture at different rates . 

• Surface Spills 

With any external monitoring device, spills on the surface may 
infiltrate the soil and reach the detectors, and thereby be 
interpreted as a tank leak. Again, a demonstration that a new 
innovative technology for perimeter leak detection systems will 
work must demonstrate that each of these potentially adverse 
variables either does not affect the proposed detection method or 
incorporates techniques to compensate for the effects of the 
variable. 

(3) Presentation of data. Figure 3-11 provides the format for 
presentation of the above mentioned data. It can be amended to provide a 
perimeter leak detection device evaluation worksheet by just adding the 
external environment variables under Section III of Figure 3-10. 

3.6.3 Unsaturated Zone Monitoring Systems 

Owners and operators of tank systems that would include unsaturated 
zone monitoring as an element of their leak detection program must 
demonstrate to the Regional Administrator that the system is sufficiently 
sensitive to allow leaks to be detected. This section describes the 
information and analysis that must be submitted by applicants. 

(1) Information required. General information requirements for 
evaluating unsaturated zone monitoring systems are described below. 

(a) Description of the physical principle(s) upon which the 
method relies. This section should describe how the device will 
determine that a leak has occurred (e.g., by measuring conductance 
changes in the soil, resistivity changes, pH, tot~l volatile organic 
vapor, etc). Any possible problems with shielding should be discussed. 
For example, might the ceramic or polymer cup have a preferential 
adsorption pattern for the ion of concern? 
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(b) Device compatibility. This section will 
subsurface probes are expected to interact th the 

describe how the 
1 environment. 

gas vapors, 
devices, 
ion 11 

surroundings 

some devices, such as PVC probes used for 
this 11 require little if any additional 

, such as gypsum bl or c cups, a 
be made that the device will survive its environmental 

without self destruction or clogging. 

(c) Design of leak detection system. This section. is the heart 
of the effectiveness part of the application, describing in detail the 
physical characteristics of the system. Drawings should be included, if 
possible. It will use the information gathered to show that the proposed 
placement and number of probes or devices is such that no leak will go 
undetected. It will show that even under the worst of circumstances 
(e.g., extreme dilution due to precipitation events), the detection 
limits of the system are such that a leak will be picked up within a 
reasonable time. Chapters 3.8 and 3.9 will relate this reasonable time 
to the emergency response plan and the time of reaction needed to prevent 
the material from reaching the ground water). The applicant must 
describe in detail how the system can differentiate between actual 
releases and ~false alarms.~ The degree to which "false alarms" can be 
minimized without losing effectiveness must be discussed. 

Cd) Calibratlon, testing, and maintenance procedures. In this 
section, the applicant will describe the procedures to be used to ensure 
reliable and accurate operation of the leak detection system throughout 
its useful lifetime under the range of operating conditions in which it 
will be used. Personnel to be used for this purpose <in-house or outside 
contractor) should be identified and their qualifications presented. 

Some specific types of data required are as follows: 

~ Depth to ground water (high water mark on site). The regional or 
area depth is not acceptable. 

• In-situ permeability tests on the most and least permeable 
sections of the stratigraphy between the surface and the ground 
water. Laboratory tests are not acceptable. At least two 
locations should be tested to verify continuity. 

• Continuous core sampling (or other suitable technique) that will 
allow for accurate field logging of the soil stratigraphy down to 
the ground water. 
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I. DESCRIPTION OF METHOD 
Description of leak detection method including: 

• Description of physical principle on which the detection method is based 
• Indication of whether the method is continuous or periodic (semi-continuous intermittent) 
• Indication of whether the system can operate under normal tank operating conditions 

or whether special preparation conditions are required 
• Description of how the system communicates leak detection. 

Section may include a conceptual drawing of the leak detection method. 

II. DESIGN OF LEAK DETECTION SYSTEM 

Provide engineering drawings of the tank, ancillary equipment, and all components of the leak detection system. 
Demonstrate that the method is capable of detecting a leak occuning in any part of the tank system. 

III. TECHNIQUES TO COMPENSATE FOR THE EFFECTS OF VARIABLES 

For each variable listed below, provide an explanation of either (1) how the leak detection method compensates for 
the effects .of the variable, or (2) why the effects of the variable are not applicable to or have no effect on the leak 
detection method. 

A. Temperature 

B. Tank Deformation 

C. Vapor Pockets 

D. Evaporation 

E. Tank Geometry 

F. Wind 

Figure 3·11 Perimeter Leak Detection Systems Evaluation 
Checklist 
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III. (Con't) 

G. Vibration 

H. Noise 

I. Eqnipment Accuracy (Sensitivity) 

J. Operator Error 

K. Compatibility With Waste 

L. Power Supply 

M. Instrumentation Limitation (Provide Sensitivity Limits for All Parameters 
Measured by the Method) 

N. Atmospheric Pressure 

O. Tank Inclination 

P. Addition and Removal of Material From the Tank as Part of Normal Operations 

Q. Soil Moisture 

R. Soil Type 

S. Surface Spills 

Figure 3-11 Perimeter Leak Detection Systems Evaluation 
Checklist (Continued) 

3-63 





OSWER Dir. 9483.00-2 

IV. CALIBRATION, TESTING, AND MAINTENANCE PROCEDURES 

Describe the procedures used to ensure reliable and accurate operation of the leak deteCtion system throughout its 
useful lifetime, and under the range of operating conditions in which it will be used. 

V. DETERMINATION OF LIMIT OF LEAK DETECTION 

Provide lower leak: deteCtion limit (minimum leak: rate. hole diameter, waste quantity or concentration, or other 
limiting factor) of the system, and describe how determined. Summarize all error introduced by the effects of 
variables described above, compensation for these effects, and a calculation of the final lower limit of leak: detection. 
Alternatively, some physical demonstration method may be used such as a bench scale, pilot scale, or in-situ test. It 
is the responsibility of the applicant to devise and demonsttate the validity and reliability of a particular method under 
the range of operating conditions that the instrumentation is designed for. The applicant must also demonstrate the . 
reproducibility of the data. 

VI. DETERMINATION OF RESPONSE OF LEAK DETECTION 

For a continuous monitoring system, the applicant must provide a determination of the lower limit of leak: detection, 
and the time required for a leak: to grow to this quantity. For intermittent monitoring, the maximum time interval 
between monitoring events should be added to the values determined above. 

Figure 3-11 Perimeter Leak Detection Systems Evaluation 
Checklist (Continued) 
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• For gas-based probes, calculation of the rate of diffusion of the 
volatile(s) of concern in the subsurface. If possible, reference 
should be made to published experiments that have shown this 
calculation to be valid in the context used. Calculations should 
be made such that the full range of expected moisture content of 
the unsaturated zone is covered. 

• For liquid-based probes, calculation of the rate of flow in the 
subsurface. This should include a lateral spread component to 
allow a determination of whether the proposed density of 
deployment is adequate. 

• For liquid-based probes, a calculation of what dilution will occur 
in a saturated flow condition caused by precipitation. 

• For detectors in contact with the soil, a determination of 
compatibility with the soil chemistry. -For example, one would not 
want to put a gypsum block in a highly acidic environment. 

• For all in-situ detectors or detector probes, a determination that 
the expected concentrations under all foreseeable circumstances of 
escaping wastes will be high enoug~o detect. at, if detectors 
are species-specific, it must be demonstrated that the presence of 
other materials in the waste will not mask the material of 
interest. 

• Calculation for small and large leaks of the time required for the 
device to provide an indication that a release has occurred. 

(2) How data are to be used. Unsaturated zone monitoring devices 
can,be grouped into two large segments: those that respond to changes 
brought about by a saturated flow event that crosses their zone of 
influence (e.g., lysimeters, electrical resistance blocks) and those that 
respond to a change in concentration of contaminants within the gas pore 
space. Both of these have been shown to work with some degree of 
accuracy in their given areas (EPA 1983; Spittler 1985; and Marrin 1984 
and 1985). 

A number of problems have been attributed to these devices (USEPA 
1983), and the applicant must demonstrate that these will not interfere 
with the devices' funttioning at his/her fac~lity. For example, problems 
associated with the devices used for periocic measurement of saturated 
flow in the unsaturated zone include clogging of pores and a tendency to 
absorb certain cations so that they do not appear in the collected 
materials in representative concentrations. 
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There have also been numerous reported incidents of devices such as 
resistance blocks dissolving under the influence saturated flow across 
them, whether flow of contaminants is evident or not. The applicant must 
assure the Agency that subsurface conditions the s1 11 not cause 
these problems, and that an inspection and maintenance schedule will be 
in place the ipment. Many of 
these devices are also associ with collection routines that are 
neither continuous nor connected to an alarm system. To be successful, 
the applicant must demonstrate that this would not adversely affect his 
ability to detect and respond to a leak in a timely fashion. 

Vapor detection systems generally have the opposite problem. They 
are relatively sensitive to any increase in gas pore space contaminant 
concentrations at the parts-per-million level or above. This leads to 
the problem, especially for older industrial facilities, of trying to 
differentiate between a relatively high background and what could be, if 
the waste stream does not contain elevated levels of volatile organics, 
fairly low gas concentrations from a leaking system. This can be 
overcome (at some expense) by using a species-specific detector and by 
choosing (as surrogate) a waste constituent not generally used in the 
production process. 

Finally there are the problems of travel time and spheres of 
influence. Most devices are relatively passive. That is, materials of 
interest have to come to them. They are not unTike a ground-water 
monitoring well where a plume on or in the ground water must pass into 
their screen before its existence is known. A plume can pass within a 
few feet of a monitoring well and not be detected. 

For devices such as resistance blocks there ;s no sphere of 
influence. The material or material-influenced water must pass directly 
over it for detection to take place. Therefore, the applicant must 
calculate how far the material will spread laterally between a small 
point source and the positioning of the detection system. This will 
determine the density with which he or she will have to deploy the 
detection equipment. 

For devices such as suction lysimeters, there is a moderate sphere of 
influence, usually a few inches. The same calculations will have to be 
made for these as for the resistance-type blocks, resulting in the number 
of blocks per unit area being less for some soil classes. This is 
because the resistance block has no ability to dra~ materials to it and 
some soils will allow small leaks to flow vertically downward with very 
little spread. Historically, these devices have been used to monitur 
land farming operations where general trends are measured since wastes 
are usually applied evenly across a large area. They are looking for 
contaminant fronts rather than point source leaks. 
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Gas detection equipment currently on the market is generally of two 
types. One consists of a passive device that is suspended in a bored, 
cased hole that alarms when a diffusion cloud of volatile organics passes 
over it. The detector is constructed of a metal oxide that operates on 
the principle of changing electric current due to changing gas 
composition in the probe. It is not highly sensitive and is not 
species-specific. 

The second type is not as passive as the first. It is usually 
located out of the ground and depends on a vacuum being applied to 
subsurface probes to bring the pore gas to it. The sphere of influence 
for these devices depends directly upon how long the vacuum pumping is 
continued, and on the type of soil and its degree of saturation. That 
is, the more saturated the soil is, the more difficult it is for gasses 
to move through it. Since the detection device is remote and does not 
have to be located in the ground, its configuration, portability, 
sensitivity, and ability to detect species-specific chemicals can vary 
widely. 

It will be incumbent upon the applicant to show, should he or she 
choose one of these instruments, that it will function under the most 
adverse conditions possible at his or her facility. An example might be 
a tank that lacks any kind of a cover (pavement, concrete) and that 
begins to leak on the second day of a two-week continuous rainstorm; the 
subsurface is sandy, and the rain generates saturated flow in the 
unsaturated zone. How will this affect the ability of the detection 
system to discover the leak before it migrates beyond the zone of 
engineering control? In this situation, if it is a gas detection system, 
the vapors as well as the escaping liquid are liable to be caught up in 
the downward flow and the system will never "see" the leak because of 
restricted lateral diffusion and dilution. If the system depends on a 
change in composition of the pore space liquid, then this amount of water 
flow may dilute a small leak so that it ;s missed for several weeks .. If 
either of these situations should occur so that a small leak is missed 
for some period, then the system will not qualify for the technology
based variance. 

(3) Presentation of data. Figure 3-12 provides the format for 
presenting the information pertaining to unsaturated zone monitoring. 
Thi sis not a form, but a sugge~ ted format and order fr)r the requi red 
information. 

(4) Other information available. Additional information on 
unsaturated zone monitoring instruments and selected references on the 
subject are included in Appendix C. 
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This the appli th procedures to determine 
1 was in the event of a release. The types of 
1 is i in quantifying are overi flow 

(horizontal surface movement) and unsaturated zone flow (vertical 
movement). The determination of was travel time and subsequent 
evaluation of adequate spill response time will have significant bearing 
on whether the variance is granted. 

3.7.1 Overland Flow 

This section discusses the methods for determining the velocity of 
horizontal movement of releases from aboveground tank systems or the 
aboveground portion of the tank system. The movement of fluids along the 
surface of the earth is termed 1I0ver land flow." The analysis is 
concerned with catastrophic releases since it is presumed that non-sudden 
leaks from aboveground tank systems do not present as serious a problem. 
That is, the aboveground tank systems are easier to inspect than 
underground systems. The analysis includes the effects of diversion 
structures on the acceleration and retardation of the overland flow 
velocity. 

(1) Information required; The estimation of the migration velocity 
of tank system contents during catastrophic releases depends on the 
volume of release, land topography, soil and land use characteristics, 
and waste characteristics. Many of the parameters discussed in 
Chapters 3.3 and 3.4 will be used as data for the overland flow 
calculations. These source characteristics are used in the equations 
described below. 

(2) How data are to be used. The objective of the analysis ;s to 
establish a worst-case time of travel of overland flow to the edge of the 
zone of engineering control. The migration of waste may occur both 
horizontally and vertically, as the so11s become saturated with released 
materials. The applicant must demonstrate the depth to which the 
released material will penetrate, and the time of travel of horizontal 
migration to the boundary of the zone of engineering control. 

(a) Depth of penetration. Depth of penetration refers to the 
verti ca 1 ';iovement of the re 1 ease from the tank system. It can be 
calculat~d using the following equation: 

(3-1 ) 
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I. DESCRIPTION OF MONITORING METHOD 

A. Physic;U principle for monitoring 

B. Detection limits 

c. Device ranges of use/accuracy 

D. Potential shielding/interference problems 

II. DEVICE COMPATABD...ITY 

A. Si~ hydrogeology/soil chemistry 

B. Demonstration that instrument is compatible with soil environment 

III. DESIGN OF LEAK DETECTION SYSTEM 

A. Drawings of system plan and layout 

B. Detection limits of the system 

C. Time to detect releases 

D. Demonstration that no release will occur undeteCted (discuss sensitivity, spacing of instruments, and worst-case 
performance; e.g., high dilution due to precipitation events) 

IV. CALmRATION, TESTING, AND MAINTENANCE PROCEDURES 

A. Depth to seasonal high water table 

B. Results of in-situ permeability tests on stratigraphy between surface and the ground water 

C. Results of continuous core sampling 

D. Rate of diffusion of volatiles of concern 

E. Concentration dilution that may occur in a saturated flow condition caused by precipitation 

F. Rate of flow in the subsurface (including lateral spread component) 

G. Demonstration that expected concentrations under all forseeable release incidents will be high enough to detect 

H. Time to detect releases 

1. Procedures to be used to ensure reliable and accurate operation of the leak detection system 

Figure 3-12 Format and Presentation of Data Pertaining to 
Unsaturated Zone Monitoring 
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where 

Dp • Depth of penetration 

OSWER Policy Directive 
No. 9483.00-2 

AED = Downgradient surface area of the zone of 
engineering control (m2) 

Vf = Total volume of the tank (m3). 

The equation conservatively assumes that the total release volume 
migrates downward over the area of the zone of engineering control. The 
volume is thus used to define the depth of penetration by making it a 
function of the surface area of the zone of engineering control. 

An example is provided to illustrate how the equation works. The 
downgradient surface area of the zone of engineering control is assumed 
to be 312.5 m2 and the volume, 250 m3 . Using the equation, the depth 
of waste penetration is 0.8 meters or 80 centimeters. 

(b) Horizontal migration. Time of travel (TOT) of the release 
to the edge of the zone of engineering control is calculated by the 
following equation: 

.where 

TOT .. 1.8 (1.1 - C) (Om) 112 (3-2) 
Sl/3 

TOT = Time of travel of release to edge of zone of 
engineering control 

C • Runoff coefficient 
S • Overland slope percent 
Om • Travel distance 

The equation assumes that the release has the same viscosity as that 
of water. If this is not a valid assumption, onsite testing can be 
performed to evaluate waste velocity, or the viscosity adjustments 
explained in Chapter 3.3 can be applied. 

The runoff coefficient (C) can be estimated from Table 2-2. The 
overland slope percent (S) can be estimated from USGS topographic maps. 
An example is provided to illustrate how Equation (3-2) works. The 
downgradient zone of engineering control is 50 percent overlain 1Y 
unimproved areas and 50 percent overlain by concrete. The C values shown 
in Table 2-2 indicate that for unimproved areas, C is in the range of 
0.10 to 0.30, and the concrete, from 0.80 to 0.95. Taking the average of 
the ranges, C is estimated as 0.20 and 0.87 for the respective areas. 
Since both areas are distributed equally (50 percent for each), the 
average of the two C values is taken to obtain 0.54. 
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The sl is assumed to be 0.07, and the minimum distance to the 
of the zone of engineering control is 12.5 meters. Using the equation, 
the time of travel ;s estimated as 16 minutes. Figure 3-13 illustrates 

example used for both the depth penetration and horizontal migration 
ons 1 ). 

(c) Diversion effects. The horizontal migration equation 
cannot be used alone to assess the time of travel. Qualitative 
evaluations must be made to adjust the initial time of travel computed 
using the equation. In particular, diversion effects must be taken into 
account, such as all natural and man-made obstructions. In many 
instances, an unimpeded catastrophic release could result in migration 
beyond the zone of engineering control. The flow may be channeled or 
shunted to earthen berms or man-made containment devices via diversion 
structures such as dikes and ditches. Also, existing divergence 
structures such as roads or buildings may contribute to delaying the 
flow. On the other hand, some structures may actually accelerate 
overland flow. 

The applicant must demonstrate to what extent any alternative 
spillage containment system alters the time of travel. This is critical, 
since the time of travel is a significant part of the final analysis in 
Chapter 3.9, in which it must be shown that there is sufficient time in 
which to detect and remediate any releases prior to migration beyond the 
zone of engineering control. Waste type, land surface characteristics, 
and the presence of diversionary structures are the main factors that 
must be considered in this evaluation. 

This analysis, therefore, must examine the devices that control 
(either intentionally or incidentally) the direction and travel time of 
the release and must identify the flnal locat,ion of the release. The 
analysis must also address what the time of travel of releases to the 
boundary of the zone of engineering control can be in the event of a 
2S-year, 24-hour rainfall, and a release event from the largest tank in 
the facility. (The response plan for such an event must be addressed per 
the requirements of Chapter 3.8, not in the time of travel analysis.) 

If no diversionary structures are used for control of releases, or if 
the structures are insufficient to delay migration, the type of waste 
stored, topography, and soil will be considered. Of particular 
importance in evaluating the effect of structures on travel time is the 
effect of shunts on overland flow. If the system shunts tt ~ flow to the 
subsurface afid pose, a potential migration to the ground water, the time 
of travel through the unsaturated zone should be calculated (see 
Chapter 3.7.2). 
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Figure 3-13 Depth Penetration and Horizontal Migration 
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The following factors must be considered in evaluating the alteration 
of the time of travel of releases . 

• Waste Characteristics 

Viscosity is a key factor that affects the velocity of the waste 
flow on the ground surface and infiltration rates. The velocity 
of the waste varies inversely with its viscosity. Volatility is 
also significant. since it can affect the amount of liquid 
available for overland flow, depending on volatilization rate, 
temperature, humidity, and time of exposure. (See Chapter 3.3 -
Source Characterization - for more information on determining 
waste characteristics.) 

• Soil Characteristics 

Soil factors control the rate of infiltration into the ground. 
These factors are hydraulic conductivity, initial water content, 
and surface conditions. In general, soil infiltration rates are 
high in the early stages of absorption and decrease to a constant 
rate as the soil becomes saturated. 

Hydraulic conductivity controls the velocity in which fluids can 
move through the soil (infiltration rate). The velocity is 
dependent on the particle size; large particle sizes result in 
high hydraulic conductivity. 

Soil surface conditions also affect the rate of infiltration. If 
the soil surface is open and highly porous with little compaction, 
the initial infiltration rate is higher than that of uniform 
soil. This condition can be created by macropore openings from 
plants and burrowing animals or by tilling or furrowing of the 
land. Conversely, compacted and/or crusted soil acts as a 
hydraulic barrier. Finally. the presence of vegetation is another 
surface condition that can affect overland flow. 

• Topography 

The topography of the local land surface influences the direction, 
velocity, and the amount of fluid avai1ab1p for overland flow. 
The topographic factors are slope, surfac@. storage, and formation 
of stream flow by drainage patterns. Areas with high slope have 
overland flows with higher velocities, thus reducing the travel 
time of the spill per given area. The higher velocity reduces the 
time in which the soil has to absorb the flow; therefore, a larger 
surface area is needed for the fluid volume to infiltrate 
completely. 
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Drainage patterns determine whether overland flow will be able to 
form stream flow, If the spill is able to form a stream flow, the 
distance and veloti the spill can travel are increased. The 

of rills or 111es can channel the flow and a 
conduit for spill 1. In some cases, these l1ies 
or rills are directly connected to surface water bodies. Man-made 
drainage patterns can also greatly influence the direction that a 
spill can travel. Roads (paved and unpaved), machinery tracks, 
and even footpaths can act as stream channels for the 
transportation of a spill. 

• land Use 

The evaluation of an alternative spill control system must take 
into consideration how normal operating procedures and equipment 
use will affect the system. Buildings may block or divert a waste 
spill. Storm sewers may act as pathways for spills to exit the 
zone of engineering control. Roads and pathways for vehicles may 
change the physical properties of the soil and reroute drainage 
patterns. 

• Spill Control Structures 

Applicants must address how diversionary structures such as dikes. 
berms, or retaining walls will affect time of trav~l. The use of 
such structures as a spill control response must be discussed in 
the emergency response contingency plan in the next section 
(Chapter 3.8). 

(3) Presentation of data. The checklist in Figure 3-14 provides a 
recommended format for the applicant to follow in presenting the data and 
analysis for overland flow. Figure 3-15 provides a format for submitting 
calculations of overland flow time of travel. 

3.7.2 Unsaturated Zone Flow 

This section discusses how to calculate hazardous waste travel time 
(TOT) through the unsaturated zone. 

(1) Information required. Movement of water and solute through the 
unsaturated zone is dynamic and particularly sensitive to the physical 
properties of the soil. Because water will always move from areas of 
high pressure to areas of low pressur~ because moisture content is a 
manifestation of soil pressure distribution, a complete description of 
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1. SCHEMATIC DIAGRAM 

Provide .!l scale representation of the tank system site. showing dimensions of the down gradient zone of engineering 
control (AED) slope direction and magnitude (S), minimum distance (Om)' tank placement, tank volume (V f)' and all 

natural and artificalland covers or structures and approximate area covered by each. 

II. VARIABLES FOR CALCULATIONS 

A. Oowngradient area of zone of engineering control (AED - m2) 
B. Volume of tank (m3) 
C. Maximum volume of fluid in tank (V f - m3; show calculation) 

D. Waste depth penetration (Op; show calculation) 

E. Maximum precipitation rate (cmlhr) during a l()()..year rainstorm. 
F. Slope (S; percent) - reference or method 
G. Land use (complete table below) 

Land Use Area Percett of Total Land 

a_ 

b. 
c. 
d. 
e. 
f. 

H. Weighted runoff coefficient value C (show calculation) 
1. Minimum distance (Om; meters - conven to feet) 

J. Overland flow travel time (TOT; show calculation) 

TOT .. 1.8(1.1-C)(Dm)112, S113 • 

K. Viscosity of waste 

C Value 

* If the viscosity of the waste is different from that of water, then a correction factor will need to be applied. 

Figure 3-14 Checklist for Overland Flow Time Calculation 
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I. TYPE OF WASTE 

(Information can be obtained from the Source and Tank Characttzation sections of Variance - See 
Chapters 3.2 and 3.3) 

A. Number of aboveground tanks in facility 
B. Volume of tank (for tanks treated as a group, give volume of of largest tank) 
C. Description of hazardous waste stored 

1. Amount of solids, liquids and gas 
2. Average viscosity of each liquid waste and density of each gas 

II. CHARACTERISTIC OF LAND SURF ACE 

A. Describe soil characteristics within zone of engineering (ZOEC) control 

1. Soil types 
2. Soil surface conditions (compaction, vegetation, etc.) 

B. Describe topographic features 

1. Slope within the zone of engineering control 
2. Provide topOgraphic map of area showing extent of ZOEC and land features in and 

around ZOEE: 

m. OVERLAND FLOW TRAVEL TIME CALCULATION 
(SEE FIGURE 3-14) 

IV. DIVERSION EFFECTS 

A. Diagram showing 
1. Tank system location, 
2. The laterial extent of zone of engineering control. 
3. Diversion structures, 
4. Direction of slope (down gradient), and 
s. Other man-made structures (roads, building, storm sewers, etc.) 

B. Describe diversion system 

1. Volume system can hold 

2. Materials andlor soils used for the construction of the system 

3. If spill control is dependent on travel time or the land surface characteristics, provide 
information and data to support the system and include calculations of TOT under worst case 
conditions. 

4. Estimate release to ground water for all unlined areas that may be exposed to a spill event 

Figure 3-15 Travel Time Format 
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the soil profile with accurate soil moisture content is indispensable for 
deriving accurate TOTs. Several other parameters will affect waste 
movement. These include, but are not limited to: 

• Media type; 

• lone thickness; 

• Makeup of the soil/sediment/rock column (media column); 

• Saturated hydraulic conductivity of soil (Ks); 

• Porosity/pore-size distribution; 

• Soil moisture range (seasonally); 

• Organic-carbon-water partition coefficient (Koc ); 

• Saturated hydraulic conductivity of chemical (KcH); 

• Density (chemical and water); 

• Viscosity of water and chemical; 

• Heterogeneities; 

• Depth of seasonal high water table; and 

• Fraction clay/organic carbon content in media (retardation factor), 

The applicant must be able to provide this information so that EPA 
can evaluate the catastrophic release scenario (i.e., the entire tank 
volume is released instantaneously). It is only necessary to compute the 
velocity of a waste from a catastrophic release because EPA is interested 
in how soon the waste can reach the ground water. Waste velocity and TOT 
from a catastrophic release will generally be greater than from a 
corrosion release. Velocity prediction from a corrosion release is 
difficult to model because the initial leakage would be undetectable and 
the leakage rate could be highly variable. Modeling the corrosion 
release would require the pre-assignment of dimensions of the waste 
rlume. These dimensions are sensitive to contaminant and soil specifics. 
and erroneous dimensio~s could invalidate the TOT equations. 
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The modeling procedure for the underground in-ground storage tank 
11 slightly different from that the aboveground storage tank. To 

model a catastrophic release from an aboveground storage tank, the 
effects overland flow must computed. the waste seeps into the 

, waste movement is or un flow. With 
saturated flow from catastrophic releases, the waste's travel will be 
limited only by the medium's characteristics (its hydraulic 
conductivity), Unsaturated flow occurs when the waste's movement is 
limited by air pockets within the ,media. 

Only movements of liquid wastes should be modeled. wastes that have 
high vapor pressures could volatilize and thereby reduce waste loading to 
the unsaturated zone. However, even on a site-specific basis, 
volitalization is difficult to quantify. Because the assumption of no 
volitalization will still give the same TOT (assuming saturated flow), 
volitalization processes and movements of vapors are considered to be 
insignificant. This is an admittedly conservative approach since 
volitalization will result in some loss, but is justified since the 
standard for granting a variance is equivalency to secondary containment. 

(2) How data are to be used. To obtain all of the physical 
parameters needed to calculate TOT for the release scenarios, the 
applicant must: 

• Perform initial hydrogeological analysis; 
• Measure media properties by field analysis; 
• Calculate either saturated or unsaturated flow; and 
• Correct velocities (when appropriate) for viscosity, density, and 

retardation. 

(a) Initial hydrogeological analysis. The character of a 
hydrogeologic setting from region to region can change rapidly. 
Therefore, each tank's unsaturated zone must be analyzed individually by 
a qualified hydrogeologist. This study should include stratigraphic and 
structural analyses, complete descriptions of each soil type and 
thickness, and depth of the high water table. 

The hydrogeologist also must determine whether subsurface vertical 
flow is a valid assumption and whether heterogeneities (such as highly 
fractured sandstone layers or loosely packed material around pipes that 
can serve as a conduit for leaking fluids) e~ist that will accelerate 
waste velocitv. The TOT to both the horizontal and vertical zones 0f 
engineering control must be calculated. 
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(b) Measurement of media parameters. To calculate TOT for 
catastrophic releases of hazardous wastes into the unsaturated zone field 
measurement of soil/sediment/rock properties is suggested. 

Because spatial variability of soil types and moisture content are so 
high, description of solute movement in the unsaturated zone is complex. 
Using computer modeling of TOT shows the high dependency of TOT on soil 
type and degree of saturation (Table 3-5; Darcy's Velocities, Versar 
1986). For example. solute in a 90 percent water saturated sand will 
trave'l more than 20 feet per day while solute in a 30 percent water 
saturated sand will travel less than 0.1 foot per day -- a difference of 
two orders of magnitude. The sand itself could have a wide range of 
saturated hydraulic conductivity. This is the measure of ease by which a 
medium transmits ground water. Figure 3-16 (Freeze & Cherry 1979) shows 
that hydraulic conductivities of sand alone span five orders of magnitude. 

Thus, an acceptable portrayal of solute movement through the 
unsaturated zone necessitates procurement of field data -- select soil 
properties for each soil horizon. 

The unsaturated zone is generally composed of many soil, sediments, 
and rock types. Thus, the hydraulic conductivity, water content, 
porosity, and pore size distribution must be measured for each media 
type. The hydraulic conductivities and water contents should be adjusted 
to represent the seasonal high conditions. For modeling of saturated 
flow, in the underground release scenario, it is only necessary to 
measure saturated hydraulic conductivities. Table 3-6 CHern and Melancon 
1986) lists the accepted locale of measurement and measurement method for 
these and other parameters. 

If these properties cannot be measured for each soil, then a complete 
soil profile showing soil types and their thicknesses for the unsaturated 
zone of interest must be described in detail by the hydrogeolog1st. 
Then, using Figure 3-16 (Freeze and Cherry 1979) the highest hydraulic 
conductivity value for each soil will be selected. If moisture content 
cannot be measured for a particular soil horizon, then a moisture content 
of 100 percent is assumed. Along with these measured values, the 
equations described later in this section are used to estimate TOT. 

(c). Saturated and unsaturated flow equations. A series ,of flow 
equations is shown in Table 3-7 (McWhorter and Nelson 1980). These have 
been developed to estimate TOT quantitatively. These flow equations fall 
into two categories, based on release rate into the unsaturated zone. 
These equations model unsaturated and saturated flow regimes and apply 
when: 

3-85 



Dir. 

2360s 

Table 3-5 and Time to Ground water for Various "'""'r .... ., of Saturation 

silt silt 
Sand Ftlday sand V sand V soi 1 

Ftlday T days V T days clay T days high T days 
Degree of V time to silt time to silt time to clay time to 
saturation sand GoA sand GoA sand GoA soil GoA 

Saturated 35 1. 14 3.5 11.4 .35 114 .035 1140 

9(]f. sat. 23.45 1.7 2.345 11 .2345 170 .02395 1700 

8(]f. sat. 14.1 2.72 1.41 21.2 • 147 272 .0147 2720 

7(]f. sat. 8.4 4.76 .84 47.6 .084 476 .0084 4760 

G(]f. sat. 4.38 9.1 .438 91 .0438 910 .00438 9100 

5(]f. sat. 1.82 22 .182 220 .0182 2200 .00182 22000 

4(]f. sat. .546 13 .0546 730 .00546 7300 .00055 13000 

30\ sat. .068 588 .0068 5880 .00068 58800 .00007 58800 

Source: Versar 1986. 
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Table 3-6 Methods of Measurement of Model Parameters or Soil 
Properties Relevant to Modeling and Validation 

Parameter 
Locale of 

measurement 

1. Static Soil Properties 

Porosity 
Bulk density 
Particle size 

('10 Sand. etc.) 
Organic carbon 

LabOratory 
Laboratory 
Laboratory 

Laboratory 

Methodology 

water content at zero suction on undisturbed cores 
COring into known volune or intact clod of soil 
Hydraneter or pipette method after sieving 

walkley-Black chromic acid titration method 

2. water TranSport and Retention Functions 

Saturated 
hydraulic conductivity Field 

Field 
Matric potential- Laboratory 
water content function Field 

Unsaturated 
hydraulic conductivity Field 

Field 
Field 

3. Bas i c Cherni ca 1 Properti es 

Vapor pressure 
octano l-water 
partition coefficient 

Laboratory 
Laboratory 

Steady state infiltration while monitoring pressure 
head 

Air entry permeameter 
Hanging water tdbJe and pressure plate 
Simultaneous tensiometer-neutron probe measurements 

Instantaneous profile method 
Unit gradient methods 
Air entry permeameter 

Gas saturation 
Equilibration with octanol-water mix 

4. Time Dependent Parameters Requiring Monitoring 

water content 

Solute concentration 

Field to 
laboratory 
Field 
Field 

5. Soil Adsorption Parameters 

Distribution 
coefficient 

Laboratory 

Organic carbon Derived 
partition coefficient 

Source: Hern and Melancon 1986. 

Gravimetric determination from soil core 

Neutron probe 
Solution samplers and soil cores 

Batch adsorption to equi librium 

Ratio of distribution coefficient to organic 
carbon fraction 
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Table 3-7 General Flow Equations Used to Determine Contaminant Flow in the Unsaturated Zone 

Unsaturated Flow 

TOT = + + ••• + 

TOTi = Travel time within a media layer 
TOT = Travel time from bottom of tank to water table 
L = Distance traveled by wetting front (i.e., distance 

between media layers) 
q = Percolation rate ,length/time) 
n = Soil porosity (dimensionless) 
Sr = water content below wetting front (dimensionless) 
K = Hydraulic conductivity (length/time) 
x = Pore size distribution index (dimensionless) 
Rd = Retardation factor (dimensionless, see Equation 3-4) 

Saturated Flow 

TOT :: L/(K/ne) 

TOT = Travel time 
K :: Hydraulic conductivity (length/time) 
ne :: Effective porosity 

Viscosity and Density Correctjoo~ 

Keh = K(Dc/Dw) (Viw/Vic) 

Kch = saturated hydraulic conductivity for chemical (length/time) 
Dc = Density of chemical (gm/cmJ) 
Dw = Density of water (gm/cm3 ) 
V1w = Viscosity of water 
Vic = Viscosity of chemical 
K :: Hydraulic conductivity of soil (length/time) 

Retardatjqn Factor 

= 1.0 + (p/n)(Foc)(Koc) 

log Koc = 0.544 log Kow + 1.317 

Rd ::: Retardation factor (dimensionless) 
p :: Bulk density (gm/cm3 ) 
n = Porosity of unsaturated zone materials (dimensionless) 
Koc ::: OrganiC carbon-water partition coefficient for organic 

contaminant (cm3 /g) 
Foe = Fractional organic carbon in the soil (dimensionless) 
Kow = Octanol/water partition coefficient (dimensionless) 

Source: McWhorter and Nelson, 1980. 

(3-1.1 

(3-1.2) 

(3-7.3) 

(3-7.4) 

(3-7.5) 
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It I Unconsolidated It. 

Oegoslts (darcy) (em2) (em/s) (m/s) (gal/day/ft2) 

44(~-------1~------~·~ 
ROCX$ 

I -G 
::» • ... 
e 

11 
I i 

I! I 
il . --

10 

1 

10.10 10-5 

10.11 100.6 

'0.12 10.7 

10.13 10-3 

10.14 to-9 

10.15 t 0.10 

,0.16 10.1' 

Source: Freeze and Cherry, 1979 
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Figure 3-16 Range of Hydraulic Conductivities and Permeabilities 
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• The contaminant and interstitial water do not completely fill pore 
spaces (unsaturated flow corresponding to release from an 
aboveground tank system); and 

• The contaminant and interstitial water completely fill pore spaces 
(saturated flow corresponding to release either from an 
underground or aboveground tank system). 

These TOT equations are based on Darcy1s flow equation and the 
physical properties of the subsurface media such as hydraulic 
conductivity and moisture content. These general flow equations grossly 
estimate contaminant travel times. Additional corrections to TOT, 
dependent on waste density, viscosity, and retardation ability, are 
described in a later part of this section. Thus, for each soil, 
sediment, or rock type of the unsaturated zone, TOT is calculated. 

• Unsaturated Flow Equation 

The unsaturated flow equation may be applicable when determining 
TOT from aboveground catastrophic releases. Assuming one 
dimensional vertical flow of solute which travels as a function of 
the velocity of the interstitial . pore waters, one can estimate TOT 
using Equation 3-3 (see Table 3-7, McWhorter and Nelson 1980): 

x/(Z+3x) 
TOT i = [(L/q)(n-Sr)(q/K) JRd (3-3) 

where 

TOTi = Travel time within a medium layer 
L • Distance between medium layers 
q • Percolation rate (length/time) 
n • Soil porosity (dimensionless) 
Sr • Water content below wetting front (dimensionless) 
K = Hydraulic conductivity (length/time) 
x = Pore-size distribution index (dimensionless) 
Rd = Retardation factor (dimensionless). 

There isa separate travel time calculated for each media type 
(TOT). Overall TOT, or travel time from the tank bottom to the 
ground-water table is simply the sum 0f these travel times 
(Equation 3-7.2, Table 3-7, McWhorter and Nelson 1980). 

TOT = TOTi + TOTi+l + TOTi+2 + ... TOTi+n 
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TOT 3 1 time from tank bottom to ground-water table 
TOT, : Travel time within first 1 
TOT; Travel time thin second 1 
TOTi 1 time within thi 1 

= Travel time within successive layers 

The parameters for porosity (n), medium water content (ar ), 
hydraulic conductivity (K), and pore-size distribution index (x) 
need to be directly measured for each media type. The leakage 
rate or hydraulic loading rate "q" is a function of the area of 
the spill and volume of the tank. It may also include the volume 
that soaked into the ground. If "q'l is higher than the saturated 
hydraulic conductivity of the most conductive layer, then 
Equation 3-7.3, Table 3-7, can be substituted above. 

e Saturated Flow Equation 

If one-dimensional vertical flow is assumed, waste velOCity from a 
catastrophlt release of an underground tank will be solely a 
function of each medium's saturated hydraulic conductivity 
(Equation 3-7.3, Table 3-7). Only the hydraulic conductivity of 
each"soil layer w111 determine ~aste velocity. 

(d) Correction factors. Because physical/chemical conditions 
of the unsaturated zone media and physical/chemical conditions of wastes 
differ, modifications must be made to the general flow equations to 
enable better prediction of waste velocity. Some of the physical and 
chemical factors of the media that affect waste velocity are clay 
composition, particle size and sorting cation exchange capacity, organic 
matter content, root holes, macropores, soil water content, and bulk soil 
density. Among the properties of the waste that affect velocity are 
chemical density, viSCOSity. water solubility, precipitation and 
redeposition, solution composition and concentration, pH, and 50;1 
temperature. 

Because the flow equations were developed assuming the moving liquid 
was • there should be correction factors for each was component to 
allow for property differences. For most of these factors, however, 
general equations or correction coefficients have not been develc~ed 
because of the compLxity of modeling the SJil solutiono Empirical 
relationships have been developed for: (J) viscosity and density 
differences, and (2) retardation capability. 
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Regardless of the TOT measurement approach, it may be necessary to 
correct the component velocity for differences in viscosity and density 
and effects of retardation. (See Chapter 3.3.1 to determine whether 
corrections are applicable for each component of the waste or whether 
average corrections will suffice.> 

• Viscosity and Density Corrections 

TOT and velocity calculations have assumed so far that the 
chemical components· of the waste travel with the velocity of 
interstitial pore water. If the waste's density and/or viscosity 
differ from that of water, then it may be necessary to adjust 
waste velocity to reflect the waste's own density and viscosity 
(see Chapter 3.3.1>. Generally as waste density increases, its 
hydraulic conductivity increases and its velocity increases. 
Conversely, as waste viscosity increases, its hydraulic 
conductivity decreases and its velocity decreases. 

Velocity adjustments are simple component water density and 
viscosity ratios as formulated in Equation 3-7.4 (Table 3-7, 
McWhorter and Nelson 1980) .. 

Kch = K(Dc/Dw)(Viw/Vic) 

where 

Kch = Saturated hydraulic conductivity for chemical 
(length/time) 

K = Hydraulic conductivity (length/time) 
Dc • Density of chemical (gm/cc) 
Ow = Density of water <gm/cc) 
V1w. Viscosity of water 
Vic = Viscosity of chemical 

The Kch term in Equation 3-7.4 (the corrected hydraulic 
conductivity for density and viscosity) is used in lieu of K in 
Equations 3-3 and 3-7.3, Table 3-7. 

• Retardation Capability 

Because of the conservative estimations used in these TOT 
calculations, retardation· corrections are minor and need not be 
computed. However, for information purposes, a discussion follows 
on the potential effects of retardation. 
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on is a decrease in the velocity the solute due 
avail il1tyof soil sites for chemical adhesion. Clays and 

it carbon are the most common ; however, because no 
nitive protocol has yet been developed for clays (Versar 

1 ,only on from on 1S discus 
Because retardation of the waste flow results in slower velocities 
and higher TOTs, it is not necessary to calculate for effects of 
retardation, though it may be in the applicant's interest to do so. 

Hydrophobic (lacking strong affinity for water) or cationic 
(positively charged ions) chemical components, if migrating in a 
dilute plume, are subject to retardation. Because the 
technology-based variance does not allow for any material to reach 
the ground water, modeling retardation for concentrated plumes is 
not encouraged since some of the materials will get through 
without being retarded. 

Retardation of organics is a mass balance process dependent upon 
the concentration gradient of the chemical component. The amount 
of chemical component absorbed onto the soil surface will be a 
function of the amount of organic carbon in the media (as organic 
carbon content increases. absorption increases) and the 
retardation factor, Rd, of that particular chemical (Equations 
3-7.5 and 3-7:6, Table 3-7, McWhorter and Nelson 1980). 

Rd = 1.0 + (P/n)(Foc)(Koc) 

Log Koc = 0.544 Log Kow + 1.377 

where 

Rd 2 Retardation factor (dimensionless) 
P = Bulk density <gm/cc) 
n = Porosity of unsaturated zone (dimensionless) 
Koc = Organic carbon-water partition coefficient for organic 

contaminant (cm3/g) 
Foc = Fractional organic carbon in the soil (dimensionless) 

Octanol/water partition coeffici (dimensionless). 

The bulk density and total porosity of each medium can be 
measured, or representative values can be selected from the 
literature. If Koc, organic carbon-water partition coefficient, 
cannot be found in the literature for that particular component, 
then it can be calculated using the octano1 water partition 
coefficient (Kow) (Equation 3-7.6, Table 3-7). 
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(3) Presentation of data. The checklists in Figure 3-17 provide the 
applicant with a recommended format to follow when assembling data. 

3.8 Response Contingency Plan 

A technology-based variance assumes by its very nature that the 
applicant will be able to control a release before it affects human 
health or the environment. To ensure that this is the case, the 
applicant will be required to develop and implement an emergency response 
contingency plan. This plan will be integrated into any other facility 
response plan (such as spill prevention, control, and countermeasure 
contingency plans required under the Clean Water Act). The emergency 
response plan will address the following areas: 

• Overview discussion of the plan and company policy. 

• Company responsibilities. Who in the company is responsible for 
what actions during a release? 

• Alarm mechanisms. How a release will be detected and how its 
occurrence will be communicated to management. 

• Response mechanism. What release scenarios are possible and what 
equipment and resources are available (onsite as well.as from 
outside contractors) to deal with them. The plan must.also 
discuss the means employed to obviate a response delay due to a 
holiday or weekend release. 

• Safety Plan. Health and safety problems that may be encountered 
by responding personnel and what they should do to protect 
themselves. 

• Disposal. Provisions that have been made to treat and/or dispose 
of contaminated materials. 

• Training program. Programs that have been put in place or will be 
instituted that ensure personnel will react as predicted in this 
plan. 

• Financial responsibilities. Costs associated with the worst-case 
situation and a showing that the company has ~he financial 
resources to cover it. 
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will need to 

• For aboveground tank systems, a si topography map that will 
detail potential flow paths from the tank system to points 
offsite. Be sure in preparing this to take into account the full 
extent of the piping and ancillary equipment. 

• A determination from subsurface investigation of what the zone of 
engineering control is and what the estimated travel time of a 
release through it will be. These should be readily available 
from Chapters 3.5 and 3.7 of the application. 

• A list of all available onsite equipment or supplies that may be 
used for spill response and a list of any offsite contractors plus 
equipment/resources available from them and on what basis (i .e., 
immediate, within 48 hours, etc.). 

• If a surface water may be affected, any vulnerable down-stream 
areas, identified on a topographic map and including phone numbers 
of responsible individuals listed (e.g., the phone number of a 
downstream water supp1y.plant with a water intake on the river or 
lake). 

• A list of disposal sites that will accept the materials from a 
spill cleanup. 

• Plan for storage prior to disposal. 

• A list of the costs for utilizing any offsite resources, including 
the probable cost of disposal of cleanup materials. 

Additional details on what the plan must contain follow. 

(a) Company Responsibilities. The applicant should develop a 
response team roster. The roster consists of a list of actions that need 
to be taken during a response and a description of the actions. It will 
describe in detail who, by job title, is responsible for various aspects 
of the response and what they arp responsible for. It ',il1 layout a 
notification and alert scheme to place the various as:'gnments into a 
chain of command. A flow chart would be a useful adjunct to the xt. 
An example of a partial roster would be as follows: 
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MEDIA TYPES 

3 4 5 ETC. PROPERTIES 

ZONE THICKNESS 

HYDRAULIC CONDUCTIVITY 
of SOIL (K) 

SATURATED HYDRAULIC 
CONDUCTIVITY of CHEMICAL (K CH ) 

POROSITY 

POREcSIZE DISTRIBUTION 

SEASONAL SOIL· 
MOISTURE RANGE 

DEPTH of SEASONAL 
HIGH WATER TABLE 

ORGANIC CARBON·W ATER 
PARTITION COEFFICIENT (K OC ) 

OCTANOL·WATER 
PARTITION COEFFICIENT (KOW ) 

DENSITY (CHEMICAL) 

DENSITY (WATER) 

VISCOSITY (CHEMICAL) 

VISCOSITY (WATER) 

FRACTION CLAY/ORGANIC 
CARBON CONTENT (KOC ) 

HETEROGENEITIES 

MISCELLANEOUS SITE 
FACTORS 

METHODS of 
MEASUREMENTS 

METHODS of 
CALCULATION 

REFERENCES 

REMARK 

Figure 3·17 Unsaturated Zone Properties Checklist 
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II. FULLY DESCRIBE THE UNSATURATED ZONE 

III. GIVE JUSTIFICATION FOR USING EITHER SATURATED OR 
UNSATURATED FLOW EQUATION 

IV. SHOW TOT CALCULATIONS (TOT = TIME OF TRAVEL) 

V. SHOW ANY CORRECTIONS MADE TO TOT 

OSWER Dir. 9438.00-2 

VI. SHOW FINAL TOT, DEPTH TO MAXIMUM HEIGHT OF SEASONAL HIGH 
WATER TABLE AND ANTICIPATED CLEANUP TIME FROM A 
CATASTROPHIC RELEASE 

Figure 3-17 Unsaturated Zone Properties Checklist (Continued) 
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• Top management 

• Plant superintendent 

• Cleanup operations supervisor 

• Cleanup operations foreman 
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• Response team personnel, including any heavy equipment operators 

• Techniques and materials evaluator 

• Cleanup operations procurement and transportation officer 

• Documentation officer 

• Labor recruiter 

• Government liaison officer 

The roster will be more or less complex depending upon the size of 
the facility and the anticipated complexity of the operation. 

The above descriptions for plant supervisory personnel will . 
specifically delineate who is in charge of any offsite contractors that 
may be called onto the site to assist in cleanup. It is not necessary to 
have a different individual for each job as long as the duties are not 
such that they would require the person to be at two different places at 
once. 

(b) Alarm Mechanisms. The plan should briefly describe any 
automatic alarm mechanisms that are to be employed for detecting leaks. 
It should describe in detail how personnel should respond to these alarm 
mechanisms, including the reaction to possible false positives, as well 
as the precise methods for determining whether a false positive exists. 
It should specifically delineate when and what process equipment, if any, 
will be shut down if an alarm sounds. The individual responsible for 
deciding whether a leak is occurring should be specifically named. There 
has to be an individual onsite with this responsibility for each shift. 

The plan should describe the in-place system, manual or automatic, 
that will inform management if the alarm is not functioning because of 
either a malfunction or a power shut-off. 
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this is an operational plan, 
ng hydrology, and any vulnerable 

wetland) should be given. The 
logistical 

problems that may be in emergency ions laid out. 
example might be bur; electrical les. 

As required by §§ 264.37, 265.37, 264.52(c), 265.52(c), and 
264.194(c)(1), the tank system owner/operator ;s to include (or attempt 
to include) arrangements made with local authorities (police, fire 
departments. contractors, hospitals, and State/local response teams) in a 
contingency plan to a potential release., Other factors to consider in 
these arrangements are factors that may affect human health and safety. 
Tank systems may not always be located in remote areas. Physical 
structures such as schools, residential neighborhoods, roads/highways, 
recreational areas, businesses and hospitals may border or surround the 
tank system. The response plan should provide procedures to prevent or 
ensure as little disturbance as possible to these areas and their human 
community. 

A detailed description of possible release scenarios and response 
actions should be given. Each scenario should contain a listing of the 
resources needed to contain and/or cleanup the release. From these 
descriptions. a master list of resource needs should be develope~ along 
with an identification of where these resources can be procured and the 
estimated time to do so. An example of the detail of such a list is 
given in Table 3-8. Equipment available and the requirements of the 
response action should be carefully compared to ensure compatibility. 
For example. if it is calculated that a release may penetrate as much as 
40 feet into the subsurface, then a facility backhoe with a 20-foot reach 
will not be adequate, although a backhoe may be the appropriate piece of 
equipment to use. 

Mobilization times should be developed for each scenario. These 
times should include not only equipment response time to the site, but 
also getting personnel to the site. The applicant must have a 
notification plan so that responses can be accomplished quickly during 
evenings, holidays, and weekends. This notification can include 
personnel being on call (or onsite 24 hours), carrying beepers, or having 
automatic dial-ups cued into the alarm mechanism. If there is no such 
notificati')n plan, then this lack of personnel must be calculated into 
the relec.3e response time (see Chapter 3.9). These times must fall 
within the calculated travel time for the zone of engineering control. 
For example. if it will take one week to obtain heavy equipment from an 
offsite contractor and the travel time from a major release to ground 
water is less than a week, then this is not an acceptable response option. 
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Table 3-8 Example of an Equipment List 

Facility Resources 

Building 1 

30 18 in. sorbent rolls 
701ft. sq. bundles sorbent pads 

Building 2 

3 Dozen rubber ra in gear 
40 Boxes @ 100 per plastic bags 
20 Flat spades 
10 Wheelbarrows 
200' Sorbent boon 
300' COnta i r-.nent boon 
10 Acid suits 
10 Respirators with acid/organic vapor cartridges 

Heavy Equipment 

0-9 bulldozer 
2 Backhoes (20-foot reach) 
1 2,OOO-ga11on vacuum truck 

Outside COntractors 

3 0-9 bu 11 dozers 

Joe's Jiffy Rent 
200 Hard to Find Lane 
Phone: 

2 Cranes (40-ton lift capacity) 
4 Backhoes (2 with 20-foot reach; two with 4O-foot reach) 
1 8-51 mobile drill rig 
4 Graders 
2 Front end loaders 

Jack's Enviror-.nenta1 
400 Long way Road 

Phone: 

2 5,OOO-ga11on vacuum trucks 
1000' 0; 1 contai r-.nent boon 
500 Packages sorbent 
2 14-foot motor boats 
50 55-gallon overpack barrels 
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If an tank 1S involved, si maps should be developed 
that estimate ow direction and travel time. If there is the 
possibility that may inadvertently be contaminated by 
failure to contain a release, then a specific set scenarios should 

loped ss this. Also, if s contamination is a 
possibility, then a notification procedure may required by the Clean 
Water Act, CERCLA, and/or State law. 

Adverse conditions due to weather should also be considered. This 
would include problems that may be encountered in the winter, such as 
frozen ground, or during the spring, such as heavy rain. The latter is 
of particular importance since this would not only make surface handling 
of contaminated materials especially difficult, but might also produce 
saturated flow in the unsaturated zone. This would lead to decreased 
travel time of the contaminant release to the ground water besides 
producing considerably more contaminated soil to contend with. In 
particular, the plan must address the response during a 25-year 24-hour 
rainfall, and a release from the largest tank in the facility, as 
discussed in Chapter 3.7.1. 

(d) Safety. Since the material in the tank ;s hazardous by 
definition, the plan must address safety. The plan should address 
specific health hazards that may be expected to be encountered by 
specific personnel. It should describe what protective gear will be 
needed, what actions will be taken'in the event of an accident, and what 
decontamination procedures may be required for both personnel and 
equipment. Any personnel whose function may require the use of special 
equipment, such as respirators, will need to be trained and certified in 
its use. The U.S. EPA Field Standard Operating Procedures for 
Preparation of a Site Safety Plan (USEPA 1985) provide general guidelines 
on the preparation of a safety plan. 

(e1 Disposal. Any release will produce a certain amount of 
contaminated materials. The plan should discuss what will be done with 
these materials and when. For example, if the facility has the means to 
treat or decontaminate soil on site, then the plan must specify where the 
soil will be stored until it can be treated and how this area will be 
protected from the elements. If the soil and/or any liquids cannot be 
handled on site, the plan must specify where and how they will be 
shipped. Note that a treatment/disposal facility that accepts liquid 
wastes mayor may not accept contaminated soils; therefore, the 
acceptability of the waste snould be verified and alternatives 
identified. Also, the que~tion of how the facility intends to 
differentiate between "contaminated" and "uncontaminated" materials 
should be addressed. 
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<f) Training. The contingency plan should delineate the 
training needs of facility personnel and how these will be met. One such 
need was previously identified: that of personal safety and the use of 
safety equipment. Another might be the use of response equipment. Also, 
the plan should provide for regularly scheduled drills so that the 
employees will become familiar with their response duties. The 
regularity of these drills and the amount of staff participation will 
depend directly upon how much reliance is placed by management on 
facility resources, how vulnerable subsurface and/or offsite water 
resources are, and how much depenaence is placed on outside contractors. 

(g) Financial. In developing the various response and disposal 
scenarios, the applicant should estimate the out-of-pocket costs of each 
and prepare a discussion of his/her ability to meet them should the need 
arise. These costs would include: 

• Cost of disposable gear <acid suits, absorbents, gloves, etc.); 

• Cost of outside contractors (heavy equipment rental and operators); 

• Cost of overtime for facility personnel; 

• Cost of disposal of spoils; and 

• Income loss due to production equipment shutdown, if applicable. 

(2) How data are to be used. The emergency response contingency 
plan is a crucial factor in EPA's evaluation of the applicant's ability 
to control a release. Therefore, it ;s essential that the plan be 
sufficiently specific, detailed, and comprehensive to guide facility 
employees through an actual crisis. EPA will review the plan to ensure 
that it supports estimates of response and remediation times. These 
times are a critical part of the final analysis described in 
Section 3.9. Data presented in the plan must be convincing and 
technically and scientifically sound. Failure to provide adequate 
support for remediation and response times will result either in the 
application's being deemed incomplete or denial of the variance. 

(3) Presentation of data. Figure 3-18 outlines a recommended format 
for the response plan. The applicant is not restricted to this format 
and should not hesitate to expand it if necessary. 
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lan must be submitted as the variance 
employee manuals are a necessary this 

submittal, but may be included as an appendix to the application. Also, 
existing plans that are required under different programs (e.g" SPCC) 
can be submitted as appendices. . 

3.9 Demonstrate Adequacy ~f Detection and Remedial Action 

The previous sections of this chapter have focused on tank system 
design, the zone of engineering control, leak detection devices, time of 
detection, response time, waste travel time, and remedial time. In this 
section, these elements are used to perform the final and most critical 
portion of the technology-based variance demonstration: whether remedial 
measures can be implemented and completed prior to the waste releases' 
migrating beyond the zone of engineering control. Failure to demonstrate 
this adequately would result in a denial of the variance application. 

3.9.1 Preparation of Demonstration 

(1) Information required. Some of the information required for this 
analysis has already been provided in order to complete the earlier 
analyses in this chapter. Other information will be obtained from having 
completed the various analyses. Cross-references to the corresponding 
sections in which such information is to be derived are provided in the 
list below. 

• Zone of Engineering Control (See Chapter 3.5) 

Chapter 3.5 provides information on how the zone of engineering 
control is to be defined. Vertical and horizontal distances that 
define the zone of engineering control must be submitted for this 
analysis, accompanied by a diagram drawn to scale. The diagram 
should show neighboring properties and the location of conduits of 
lower porosity soils. 

• Leak Detection Time (See Chapter 3.6) 

The leak detection time of the monitoring system is r~qu;red for 
the anal)sis described in Chapt1r 3.6, and also draws upon 
information provided for the ~nalysis in Chapter 3.2. There are 
two components to leak detection time. The first, and most 
significant, is related to the failure characteristics of the tank 
and the lower limit of leak detection of the monitoring device. 
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I. LIST OF PERSONNEL TO BE CONTACTED IN THE EVENT OF A RELEASE 

II. OVERVIEW OF PLAN 

III. COMPANY RESPONSmILITIES - List what needs to be done and who will do it. 

IV. DESCRIPTION OF ALARM MECHANISMS - Detail sequence of events if an alarm sounds. 

V. DESCRIPTION OF RESPONSE ACTIONS .... Describe plant layout, underlying hydrology. 
resources to be protected. and expected logistical problems and their solution. This section should also include onsite 
and offsite response resources. Include actions and mangements made with loca1 authorities to eliminate or reduce 
human health and safety problems. 

VI. SAFETY PLAN - Identify expected hazards to response personnel and measures to be taken to mitigate them. 

VII. DISPOSAL OPrIONS - Identify how and who will treat/dispose of hazardous materials (soils etc.) created 
by a release. 

VIII. TRAINING - List personnel assigned to response, skins needed for response and training provided to ensure 
these skills are obtained. 

IX. FINANCIAL - Estimate costs of response to catastrophic release and available resources to meet them. 

Figure 3-18 Format for Release Response Plan 
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Owners/operators of tank systems for which there is a potential 
for corrosion leaks to occur must provide information on the time 
delay required for a leak to grow to the point at which the rate 
of leakage is large enough to be detected by the monito~ing system. 

The second component of leak detection time is the time that the 
released material takes to travel from the failure point to the 
detector . 

• Time of Travel" of Released Material (See Chapter 3.7) 

Chapter 3.7 provides information on how the "release migration 
time" is calculated. "Release migration time ll is the shortest 
time for the released material to migrate from the tank system to 
the boundary of the zone of engineering control. Depending on 
what is the shortest travel time, a horizontal or vertical time of 
travel may be required. The vertical time of travel is calculated 
based on the time for releases to reach the lower boundary of the 
zone of engineering control. The horizontal time of travel can be 
either the time for overland flow to the horizontal boundary of 
the zone of engineering control or the time for releases to 
migrate horizontally through a less permeable layer of the 
unsaturated zone to the boundary of the zone of engineering 
control. 

• Release Response Time (See Chapter 3.8) 

Release response time is derived from the analysis to be completed 
in Chapter 3.8. The release response time is the sum of (1) the 
time between the alarm detecting the leak and human response to 
the alarm; (2) the time required to mobilize the equipment and 
personnel necessary to conduct the release response; and (3) the 
time required to effect the remediation. 

In calculating release response time, applicants must take into 
account time lost for absence of personnel during weekends, 
evenings, and holidays. For example, if a release occurs on a 
Saturday and no one is available to respond to an alarm until 
Monday, 48 hours must be included in calculating human response 
time. If personnel are available, the response plan discussed in 
Chapter 3.8 should include details on how personnel are notified 
and the approximate time delays that may occur during these 
periods. 
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The basic premise of the 
complete protection of ground water 

means other than inment. 
demonstrate that releases from 

can 
me prevent migration ground or s 

water. The fundamental consideration, therefore, 1S whether the shortest 
time for the release to travel to the boundary of the zone of engineering 
control is longer than the time required for detection and remedial 
measures. 

The demonstration 1S made by first calculating the time for detection 
and remedial measures. This is done by (1) summing the two components of 
leak detection time, (2) summing the three components of release response 
time. and (3) summing leak detection time and release response time. The 
total time is then compared to the shortest time of travel. The 
demonstration ;s adequate if the shortest time of travel ;s longer than 
the sum of leak detection time and release response time. 

The demonstration will be considered to be inadequate if (1) it can 
be shown that the shortest time of travel is less than the time for 
detection and remedial action or (2) there is sufficient reason to 
believe that undetected releases may migrate beyond the zone of 
engineering control. 

(3) Presentation of data. Figure 3-19 provides a format for 
presentation of the data required for thl~ section. This;s not d 
"form"; rather, it 15 a format to guide the presentation of the data so 
that there will be consistency 1n the variance applications. The size of 
the sections w111 vary. but they should be presented in the order shown. 

Submittal of Variance Application 

The above analysis is a critical part of the variance application and 
should tie together the analyses that are completed in the other parts of 
the application. This portion of the analysis is the final 
demonstration, or uproof" that the alternative technology or operating 
design can prevent releases from migrating to ground water or surface 
water at least as effectively as secondary containment. The burden of 
proof for this analYSis is on the applicant, and the request for a 
variance will be denied if the alternative technology or operating design 
;5 not proven to be as effective as secondary containment. 
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L ZONE OF ENGINEERING CONTROL 

Based on information in Parts V. vn and vm of the variance application, submit diagram drawn 
to scale showing vertical and horizontal distances which define the zone of engineering control. 

IL LEAK DETECTION TIl\tIE 

A. Identify lower limit of leak: detection of monitoring device 
B. Assess time delay required for leaks to reach threshold detection limits 
C. Specify time required for released material to teaeh detector 

TIL TIME OF TRAVEL OF RELEASED MATERIAL 

Based on information derived from Part vn of the variance application, provide the shortest time 
for the released material to migrate from the tank: system to the boundary of the zone of 
engineering controL 

IV. RELEASE REPONSE TIl\tIE 

A. Human response to the alarm 

Derived from information provided in Part vm of the variance application; include time lost 
due to releases over weekends, evenings. or holidays, if personnel not available or slower to 
respond at such times. (For example, if personnel are not able to respond until Monday to an 
alarm on a Saturday, 48 hours should be added to the response time.) 

B. Identify time required to mobilize equipment and personnel 

c. Identify time required for remediation 

V. COMPARISON OF RELEASE RESPONSE TIl\tIE TO TIME OF 
TRAVEL 

Describe why the total time to respond to the release, inclusive of remediation, will be less than 
the time required for the release to migrate beyond the zone of engineering control. 

Figure 3-19 Format and Contents of Demonstration of Sufficiency of 
Detection and Response Times 
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APPENDIX A 

Information Sources for Environmental and Hydrogeologic Information 

Federal Agencies 

U.S. Environmental Protection Agency. Headquarters (U.S. EPA) 
--Office of Water Enforcement and Permits 
--Office of Water Regulation and Standards 
--Office of water Programs Operations 
--Office of Drinking water 
--Office of Ground-Water Protection 
401 M Street, S.W. 
Washington, DC 20460 
(202) 755-9112 

U.S. Geological Survey (U.S.G.S.) 
Water Resources Scientific Information Center 
425 National Center 
Reston, VA 22902 
(703) 860-7455 

U.S. Department of Agriculture (U.S.D.A.) 
--Agricultural Extension Service 
--Soil Conservation Service 
Washington, DC 20250 
(202) 447-2791 

Regional EPA Offices 

Region I 
Water Management Division 
John F. Kennedy Federal Building 
Boston, MA 02203 
(617) 223-7210 

Region II 
Hater Management Division 
26 Federal Plaza 
New York, NY 10278 
(212) 264-2525 

Region III 
Hater Management Division 
841 Chestnut Street 
Philadelphia, PA 19107 
(215) 597-9800 

Region IV 
Water Management Division 
345 Courtland Street, NE 
Atlanta. Georgia 30365 
(404) 881-4727 

Region V 
Hater DiYi sion 
230 South Dearborn Street 
Chicago, IL 60604 
(312) 353-2000 

Region VI 
Hater Management Division 
1201 Elm Street 
Chicago, IL 60604 
(312) 353-2000 



onal EPA Offices (cont'd) 

Region VIII 
Water Management Division 
726 Minnesota Avenue 
Kansas C1ty, KS 66101 
(303) 293-1603 

Federal and State Agency Contacts 

Alabama 

Department of Public Health 
Environmental Health Administration 
Public Water Supply Division 
Montgomery. AL 36130 

Water Improvement Commission 
749 State Office Building 
Montgomery, AL 36130 

U.S. Geological Survey 
Water Resources Division 
University of Alabama 
Oil & Gas Bldg - Room 202 
p, O. Box V 
Tuscaloosa. AL 35486 
FTS-229-2957 (205) 752-8104 

Geological Survey of Alabama 
P. O. Drawer 0 
University. AL 35486 
(205) 349-2852 

U.S. Soil COnservation ice 
State COnservation Office 
Wright Building 
'38 South Gay Street 
P. O. Box 311 
Auburn. AL 36830 
FTS-534-4535 
(202) 821-8070 

2 

on 
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Management Division 
Fremont 

lsco. 

Region X 
Water Dhi sion 
1200 Slxth Avenue 
Seattle, WA 98101 
(206) 442-5810 



Federal and State Agency Contacts (cont'd) 

Alaska 
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Water Quality and Environmental Sanitation Division 
Alaska Department of Environmental Conservation 
Pouch 0 
Juneau. AK 99811 

Division of Forest. Land and Water Management 
Alaska Department of Natural Resources 
323 East Fourth 
Anchorage. AK 99501 

Alaska Division of Geology and Geophysical ~urveys 
3001 Porcupine Drive 
Anchorage. AK 99501 
(907) 279-1433 

U.S. Soil Conservation Service 
State Conservation Office 
Suite 129, Professional Building 
2221 E. Northern L 19hts Sou 1 ev.ard 
Anchorage. AK 99504 
(907)· 276-4246 (FTS & CML) 

U.S. Geological Survey 
Water Resources Division 
218 E. Street 
Anchorage, AK 99501 
FTS-399-0150 
(907) 271-4138 

Arizona 

Planning Division 
Arizona Department of Water Resources 
222 North Central, Suite 850 
Phoenix. AZ 85004 

Larry D. Fellows 
Arizona Bureau of Geology and Mineral Technology 
Geological Survey Branch 
845 N. Park Avenue 
Tucson. AZ 85719 
(602) 626-4733 
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State Agency Contacts ( 'd) 

11 
Phoenix. AZ 85025 
(602) -6711 ( & 

Cl! 

U.S. Geological Survey 
Hater Resources Division 
Federa 1 Bun d1 ng 
301 H. Congress Street 
Tucson, AZ 85701 
FTS-762-6671 
(602) 792-6671 

Arj(.ansas 

ce 

Soil and Hater Conservation Commission 
Arkansas Department of Commerce 
818 West Capital Avenue. Building A 
Little Rock. AR 72202 

Arkansas Geological Commission 
Vardel1e Parham teolog1cal Center 
3815 H. Roosevelt Road 
Little Rock, AR 72204 
(501) 371-1488 

u.s. Soil Conservation Service 
State Conservation Office 
Federal Building. Room 5029 
700 West Capitol Street 
P. O. Box 2323 
Little Rock. AR 72203 
FTS-740-5445 
(SOl) 378-5445 

U.S. Geological Survey 
Water Resources Division 
Federal Office Bldg-Room 2301 
700 Hest Capitel 'venue 
Little Rock. AR 72201 
FTS-740-6391 
(SOl) 378-6391 
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Federal and State Agency Contacts (cont'd) 

Ca lifornia 

California Department of Hater Resources 
P. O. Box 388 
Sacramento, CA 95802 

California Division of Mines & Geology 
California Department of Conservation 
1416 9th St., Room 1341 
Sacramento, CA 95814 
(916) 445-1923 

U.S. Soil Conservation Service 
State Conservation Office 
2828 Chil es Road 
Davis, CA 95616 
(916) 758-2200 ext. 210 (FTS & CML) 

U.S. Geological Survey 
Water Resources Division 
855 Oak Grove Avenue 
Menlo Part, CA 94025 
FTS-467-2326 
( 415) 323-8111 

Colorado 

Colorado Water Resources Division 
Department of Natural Resources 
1313 Sherman Street 
Room 818 
Denver, CO 80203 

Colorado Water Quality Division 
Department of Health 
4210 East 11th Avenue 
Denver, CO 80220 

Colorado Geological Survey 
1313 Sherman St., Room 715 
Denver, CO 80203 
(303) 839-2611 

5 
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Federal and State Agency Contacts (cont'd) 

U.S. 1 Conservation Service 
Conservation Office 

26th 
1 

CO 

(303) 837-4275 

U.S. Geological Survey 
Water Resources Division 
Building 53 
Denver Federal Center 
Lakewood, CO 80225 
FTS-Z34-5092 
(303) 2.34-5092 

Connecticut 

Connecticut Natural Resources Center 
Department of Environmental Protection 
State Office Bulding, Room 553 
Hartford, CT 06115 

Connecticut Geological & Natural History Survey 
State Office Building, Room 553 
165 Capitol Avenue 
Hartford, CT 06115 
(203) 566-3540 

U.S. Soil Conservation Service 
State Conservation Office 
Mansfield Professional Park 
Route 44A 
Storrs. CT 06268 
FTS-244-2.547 12548 
(203) 429-9361/9362 

U.S. Geological Survey 
Water Resources Division 
135 High Street - 235 
Hartford, CT 06103 
FTS-244-2528 
(203) 244-2528 

6 
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Federal and State Agency Contacts (cont'd) 

Delaware 

OSWER Policy Directive 
No. 9483.00-2 

Delaware Department of Natural Resources and Environmental Control 
Water Supply Branch 
Edward Tatnall Building 
P. O. Box 1401 
Dover, DE 19901 

Delaware Geological Survey 
University of Delaware 
Newark, DE 19711 
(302) 738-2833 

U.S. Soil Conservation Service 
State Conservation Office 
Treadway Towers, Suite 2-4 
9 East Loockerman Street 
FTS-487-5148 
(302) 678-0750 

U.s. Geological Survey 
Water Resources Division 
Subdistrict-Dist. Office/MD 
Federal But1ding - Room 1201 
Dover, DE 19901 
FTS-487-9128 
(302) 734-2506 

Florida 

Florida Department of Environmental Regulation 
Division of Environmental Programs 
Groundwater Section 
2600 Blair Stone Road 
Tallahassee, FL 32301 

Florida Bureau of Geology 
903 W. Tennessee St. 
Tallahassee, FL 32304 
(904) 488-4191 

7 



U.S. Geological Survey 
Water Resources Division 

; ce 

325 John Knox Rd-5uite F-240 
Tallahassee, FL 32303 
FTS-946-4251 
(904) 386-1118 

Georgia 

( 

Georgia Department of Natural Resources 
Water Protection Branch 
270 Washington Street, N.W. 
Atlanta, GA 30334 

Georgia Department of Natural Resources 
Environmental Protection Division 
Geological Survey and Water Resources Section 
270 Washington Street, S.W. 
Atlanta, GA 30334 

Georgia Department of Natural Resources 
Geological & Water Resources Division 
19 Or. Martin Luther King. Jr. Drive, S.W. 
Atlanta. GA 
(404) 656-3214 

Soil Conservation Service 
State Conservation Office 
Federal Building 
355 E. Hancock Avenue 
P. O. 832 
Athens. GA 30603 
FTS-250-227S 
(404) 546-2274 
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Federal and State Agency Contacts (cont'd) 

U.S. Geological Survey 
Hater Resources Division 
Suite· B 
6481 Peach Tree, Indust. Blvd 
Dorav;lle, GA 30360 
FTS-242-4858 
(404) 221-4858 

Hawa; 1 

Hawaii Division of Hater and Land Development 
Department of Land and Natural Resources 
P. O. Box 373 
Honolulu. HI 96809 
(808) 548-7533 

U.S. Soil Conservation Service 
State Conservation Office 
300 Ala Moana Blvd. 
Room 4316 
P. O. Box 5004 
Honolulu, HI 96850 

"(808) 546-3165 (FTS &"CML) 

U.S. Geological Survey 
Hater Resources Division 
P. O. Box 50166 
300 Ala Moana Blvd-Rm 6110 
Hono 1 u 1 u, HI ,96850 
FTS-556-0l20 
(808) 546-8331 

ls!!.t!2 
Idaho Department of Hater Resources 
State House 
Bo1 se, 10 83720 

Idaho Bureau of Mines & Geology 
Moscow, 10 83843 
(208) 885-6785 
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Boise, 10 83702 
FTS-5S4-1601 
(208) 384-1601 ext. 1601 

U.S. Geological Survey 
Hater Resources Division 
P. O. Box 2230 
Idaho Falls, 10 83401 
FTS-583-2438 
(208) 526-2438 

III i no; s 

{ 

Il11n01s Environmental Protection Agency 
Public Hater Supply Division 
2200 Churchill Road 
Springfield, IL 62706 

Ill; no·; s State Hater Survey 
605 E. Springfield Avenue 
P. O. Box 5050. Station A 
Champaign, IL 61820 

Illinois State Geological Survey 
121 Natural Resources Building 
Urbana, IL 61801 
(217) 333-5111 

U.S. Soil Conservation Service 
State Conservation Office 
Federal Building 
200 H. Church Street 
P. O. Box 678 
Champaign, Il1in01s 61 
FTS-958-5271 
(217) 356-3785 

U.S. Geological Survey 
Hater Resources Division 
P. O. Box 1026 
605 N. Nek Street 
Champaign, Illin01s 61820 
FTS-958-5353 
(217) 398-5353 
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Federal and State Agency Contacts (cont'd) 

Indiana 

Indiana Department of Natural Resources 
Division of Hater 
608 State Office Building 
Indianapolis, IN 46204 

Environmental Health 
Indiana State Board of Health 
1330 W. Michigan Street 
Indianapolis, IN 46206 

Department of Natural Resources 
Indiana Geological Survey 
611 North Walnut Grove 
Bloomington, IN 47401 
(812) 337-2862 

u.s: Soil Conservation Service 
State Conservation Office 
Atkinson Square-West Suite 2200 
5610 Crawfordsville Road 
Indianapolis, IN 46224 
FTS-331-6515 
(317) 269-3785 

u.S. Geological Survey 
Hater Resources Division 
1819 North Meridan Street 
Indianapolis. IN 46202 
FTS-331-7101 
(317) 269-7101· 

Iowa 

Iowa Natural Resources Council 
Wallace State Office Building 
East 9th and Grand 
Des Moines, IA 50319 

Iowa Department of Environmental Quality 
Division of Hater Supply 
Ha1lace State Office Building 
East 9th and Grand 
Des Moines, IA 50319 
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U.S. Soil Conservation Service 
State Conservation Office 
693 Federal Building 
210 Walnut Street 
Des Moines. IA 50309 
(515) 862-4260 (FTS & CML) 

U.S. Geological Survey 
Water Resources Division 
Federal Building - Rm 269 
P. O. Box 1230 
Iowa C1ty, IA 52244 
FTS-863-6521 
(319) 337-4191 

Kansas 

( 'd) 

Kansas Oil Field and Environmental Geology 
Department of Health and Environment 
Topeka, KS 66620 

State Geological Survey of Kansas 
Raymond C. Moore Hall 
1930 Ave. A. Campus West 
Lawrence, KS 66044 
(913) 864-3965 

U.S. Soil Conservation Service 
State Conservation Office 
760 South Broadway 
P. O. Box 600 
Salina, KS 67401 
FTS-752-4753 
(913) 825-9535 
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Federal and State Agency Contacts (cont'd) 

U.S. Geological Survey 
Water Resources Division 
University of Kansas 
Campus West 
1950 Avenue A 
Lawrence, KS 66045 
FTS-752-2300 
(913) 864-4321 

Kentucky 

Kentucky Division of Hater Resources 

OSWER Policy Directive 
No. 9483.00-2 

Department for Natural Resources and Environmental Protection 
950 Leestown Road 
Frankfort, KY 40601 

Kentucky Division of Water Quality 
Department for Natural Resources and Environmental Protection 
Capital P1az~ Tower, Fifth Floor 
Frankfort, KY 40601 

Kentucky Geological Survey 
University of Kentucky 
311 Breckinridge Hall 
Lexington, KY 40506 
(606) 622-3720 

U.S. Soil Conservation Service 
State Conservation Office 
333 Waller Avenue 
Lexington, KY 40504 
FTS-355-2749 
(606) 233-2749 ext. 2749 

U.S. Geological Survey 
Water Resources Division 
Federal Building - Room 572 
600 Federal Place 
Louisville, KY 40202 
FTS-352-5241 
(502) 582-5241 

13 



and Agency Contacts (cont"d) 

ce Publl c 
siana Department 

1201 Capital Access Road 
Baton Rouge, LA 70804 

Louisiana Geological Survey 
Box G. University Station 
Baton Rouge, LA 70893 
(504) 342-6754 

U.S. Soil Conservation Service 
State Conservation Office 
3737 Government Street 
P. O. Bo)( 1630 
Alexandria, LA 71301 
FTS-497-6611 
(318) 448-3421 

U.s. Geological Survey 
Water Resources Division 
6554 Florida Boulevard 
Baton Rouge, LA 70896 
FTS-687-0281 
(504) 389-0281 

!i!.i.n! 

on 

Maine Office of Legislative Assistants 
State Capital 
Augusta, ME 04333 

Maine Geological Survey 
State Office Bldg., Room 211 
Augusta. ME 04330 
(207) 289-2801 

U.S. Soil Conservation Service 
State Conservation Office 
USDA Bun d1 n9 
University of Maine 
Orono, ME 04473 
FTS-833-7393 
(207) 866-2132/2133 
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Federal and State Agency Contacts (cont'd) 

U.S. Geological Survey 
Hater Resources Division 
(District Office in Mass.) 
26 Ganneston Drive 
Augusta, ME 04330 
FTS-833-64ll 
(207) 623-4797 

Maryland 

Division of Hater Supply 
Maryland Department of Health and Mental Hygiene 
201 H. Preston Street 
O'Connor Building 
Baltimore, MD 21201 

Hater Resources Administration 
Maryland Department of Natural Resources 
Tawes State Office Building 
580 Taylor Avenue 
Annapolis, MD 21401 

Maryland Geological Survey 
Merryman Hall 
Johns Hopkins University 
Baltimore, MD 21218 
(301) 235-0771 

U.S. Soil Conservation Service 
State Conservati'on Office 
Room 522, Hartwick Building 
4321 Hartwick Road 
College Park, MD 20740 
(301) 344-4180 (FTS & CML) 

U.S. Geological Survey 
Hater Resources Division 
208 Carroll Building 
8600 Lasalle Road 
Towson, MD 21204 
FTS-922-3311 
(301) 828-1535 
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Federal and State Agency Contacts (cont'd) 

Massachusetts Department 
01 sion 

Water Resources Commission 

OSWER Policy Directive 
No. 9483.00-2 

.Massachusetts Department of Environmental Management 
100 Cambridge Street 
Boston, MA 02202 

Massachusetts Department of Environmental Quality Engineering 
Division of'Waterways - Room 532 
100 Nashua Street 
Boston, MA 02114 
(617) 727-4793 

U.S. Soil Conservation Service 
State Conservation Office 
29 Cottage Street 
Amherst, MA 01002 
(413) 549-0650 (FTS & CMl) 

U.S. Geological Survey 
Water Resources Division 
150 Causeway St., Suite 1001 
Boston, 02114 
FTS-232-2822 
(617) 223-2822 

Michigan 

Water Quality Division 
Michigan Department of Natural Resources 
P. O. Box 30028 
Lansing, MI 48909 

Michigan Department of Natural Resources 
Geological Survey Division 
P. O. Box 30028 
Lansing. MI 48909 
(517: 373-1256 
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Federal and State Agency Contacts (cont'd) 

Michigan Department of Public Health 
Hater Supply Division 
3500 N. Logan 
P. O. Box 30035 
Lansing. MI 48909 

U.S. 5011 Conservation Service 
State Conservation Office 
1406 South Harrison Road 
Room 101 
East Lansing. MI 48823 
FTS-374-4242 
(517) 372-1910 ext. 242 

U.S. Geological Survey 
Hater Resources Division 
6520 Mercantiel Hay - Suite 5 
Lansing. MI 48910 
FTS-374-l561 
(517) 372-1910 

Minnesota 

Minnesota Department of Natural Resources 
Hater Division 
300 Centennial Building 
St. Paul. MN 55155 

Minnesota Pollution Control Agency 
1935 Hest County Road. B-2 
Roseville, MN55113 

Minnesota Health Department 
717 Delaware Street. H.E. 
Minneapolis, MN 55440 

Minnesota Geological Survey 
1633 Eustis Street 
St. Paul. MN 55108 
(612) 373-3372 
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u.s. Soil Conservation ice 

316 

on Office 
. & U.S. 

St. Paul, MN 55101 
(612) 725-7675 (FTS & CML) 

U.S. Geological Survey 
Water Resources Division 
702 Post Office Building 
St. Paul. MN 55101 
FTS-725-7841 
(612) 725-7841 

M;<;sissippi 

(cont'd) 

Bureau of Land and Water Resources 
Mississippi Department of Natural Resources. 
P. O. Box 10631 
Jackson, MS 39209 

Mississippi Board of Health 
Mississippi Bureau of Environmental Health 
Water Supply Division 
Jackson, MS 39209 

Mississippi Geological. Economic. and Topological Survey 
P. O. Box 4915 
Jackson, MS 39216 
(601) 354-6228 

U.S. Soil Conservation Service 
State Conservation Office 
Milner Building. Room 590 
210 South Lamar Street 
P. O. Box 610 
Jackson, MS 39205 
FTS-490-4335 
(601) 969=4330 

U.S. Geological Survey 
Water Resources Division 
Federal Building. i 710 
100 West Capitol Street 
Jackson, MS 39201 
FTS-490-4600 
(601) 969=4600 
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Federal and State Agency Contacts (contld) 

Missouri 

Missouri Department of Natural Resources 
Division of Environmental Quality 
Hater Supply Program 
P. O. Box 1368 
Jefferson City, Me 65102 

Missouri State Geological Survey 
P. O. Box 250 
Roll a, Me 65401 
(314) 364-1752 

Missouri Department of Natural Resources 
Division of Environmental Quality 
Public Drinking Hater Program 
P. O. Box 1368 
Jefferson City, Me 65102 

U.S. Soil Conservation Service 
State Conservation Office 
555 Vandiver Drive 
Columbia, Me 65201 
FTS-276-3145 
(314) 442-2271 ext 3155 

U.S. Geological Survey 
Hater Resources Division 
Mail Stop 200 
1400 Independence Road 
Rolla, Me 65401 
FTS-277-0824 
(314) 341-0824 

Montana 

Montana Hater Rights Bureau 
32 South Ewing 
Helena. MT 59620 

Hater Quality Bureau 

OSHER Policy Directive 
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Montana Department of Health and Environmental Science 
Helena, MT 59601 
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U.S. Soil Conservation ce 
State Conservation Office 
Federal Building 
P. O. Box 970 
Bozeman, MT 59715 
FTS-585-43Z2 
(406) 587-5271 ext. 4322 

U.S. Geological Survey 
Water Resources Division 
Federal Building = Drawer 10076 
Helena, MT 59601 
FTS-585-S263 
(406) 559-5263 

Nebraska 

(cont'd) 

Nebraska Department of Environmental Control 
301 Centennial Mall South 
P. O. Box 94877 
Lincoln, NE 68509 

Nebraska Department of Water Resources 
301 Centennial Mall South 
p. O. Box 94676 
Llncoln, HE 68509 

Conservation & Survey Division 
University of Nebraska 
Lincoln, HE 68508 
(402) 472-3471 

U.S. Soil Conservation ice 
State Conservation Center 
Federal Building 
U.S. Courthouse, Room 345 
Linroln, NE 68508 
FTS-S41-5300 
(402) 471-5301 
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Federal and State Agency Contacts (cont'd) 

U.S. Geological Survey 
Water Resources Division 
Feder~l Building/Courthouse - Room 406 
100 Centennial Mall North 
Lincoln, NE 68508 
FTS-541-S082 
(402) 471-5082 

Nebraska 

Nebraska Department of Environmental Control 
301 Centennial Mall South 
P: O. Box 94877 
Lincoln, NE 68509 

Nebraska Department of Water Resources 
301 Centennial Mall South 
P. O. Box 94676 
Lincoln, NE 68509 

Conservation & Survey Division 
University of Nebraska 
Lincoln, NE 68508 
(402) 472-3471 

U.S. Soil Conservation Service 
State Conservation Center 
Federal Building 
U.S. Courthouse, Room 345 
Lincoln, NE 68508 
FTS-541-S300 
(402) 471-5301 

U.S. Geological Survey 
Water Resources Division 
Federa 1 Buil dl ng/Courthouse - Room 406 
100 Centennial Mall North 
Lincoln. HE 68508 
FTS-541-5082 
(402) 471-5082 
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Federal State Agency Contacts (cont'd) 

State Eng; neer 
Nevada Department on 
201 South Fall Street 
Carson City, NV 89710 

Nevada Bureau of Mines & Geology 
University of Nevada 
Reno, NV 89557 
(702) 784-6691 

U.S. Soil Conservation Service 
State Conservation Office 
U.S. Post Office Bldg., Rm 308 
P. o. Box 4850 
Reno, NV 89505 
FTS-470-5304 
(702) 784-5304 

u.s. Geological Survey 
Water Resources Division 
Federal Building - Room 227 
705 North Plaza Street 
Carson City, NV 89701 
FTS-470-5911 
(702) 882-1388 

New Hampshire 

New Hampshire Office of State Planning 
Division of Water Supply 
2 1/2 Beacon Street 
Concord, NH 03301 

Off'ce State Geologist 
James Hall 
University of New Hampshire 
Durham, NH 03824 
(603) 862-1216 
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Federal and State Agency Contacts (cont'd) 

U.S. Soil Conservation Service 
State Conservation Office 
Federal Building 
Durham, NH 03824 
FTS-834-0505 
(603) 868-7581 

U.S. Geological Survey 
Hater Resources Division 
Subdistrict-Dist. Off./Mass 
Federal Bldg - 210 
55 Pleasant Street 
Concord, NH 03301 
FTS-834-4739 
(603) 224-7273 

New Jersey 

New Jersey Department of Environmental Protection 
Division of Hater Resources 
P. O. Box CN-029 
Trenton, NJ 08625 

New Jersey Bureau of Geology & Topography 
P. O. Box 1390 
Trenton, NJ 08625 
(609) 292-2576 

U.S. Soil Conservation ,Service 
State Conservation Office 
1370 Hamilton Street 
P. O. Box 219 
Somerset, NJ 08873 
FTS-342-S341 
(201) 246-1205 ext. 20 

U.S. Geological Survey 
Hater Resources Division 
Federal Bldg. Room 436 
402 E. State St.-P.O Box 1238 
Trenton. NJ 08607 
FTS-483-2162 
(609) 989-2162 
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Federal and State Agency Contacts (cont'd) 

1 
Santa Fe, NM 87503 

Water Pollution Control Bureau 
New Mexico Environmental Improvement Division 
P. O. Box 968 
Santa Fe, NM 87503 

New Mexico Interstate Stream Commission 
Bataan Memorial Building 
Santa Fe, NM 87503 

New Mexico Bureau of Mines & Mineral Resources 
New Mexico Tech 
Socorro, NM 87801 
(505) 835-5420 

U.S. Soil Conservation Service 
State Conservation Office . 
517 Gold Avenue, SW 
P. O. Box 2007 
Albuquerque, NM 87103 
FTS-474-2173 
(505) 766-2173 

u.s. Geological Survey 
Water Resources Division 
Western Bank Building 
505 Marquette, NW 
Albuquerque, NM 87125 
FTS-474-2430 
(505) 766-2430 

New York 

New York Department of Environmental Conservation 
Division of Pure Waters 
50 Wolf Road 
Albany, NY 12233 
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Federal and State Agency Contacts (cont'd) 

New York State Geological Survey 
State Education Building 
Albany. NY 12234 
(518) 474-5816 

U.S. Soil Conservation Service 
State Conservation Office 
U.S. Courthouse & Federal Bldg. 
100 S. Clinton Street. Room 771 
Syracuse. NY 13260 
FTS-950-5494 
(315) 423-5493 

U.S. Geological Survey 
Hater Resources Division 
236 U.S. Post Office/Courthouse 
P. O. Box 1350 
Albany, NY 12201 
FTS-562-3107 
(518) 472-3107 

North Carolina 

Division of Environmental Management 
North Carolina Department of Natural Resources 
Raleigh. NC 27611 

North Carolina Department of Natural Resources 
and Community Development 

P. O. Box 27687 
Raleigh, NC 27611 
(919) 733-3833 

U.S. Soil Conservation Service 
State Conservation Office 
310 New Bern Avenue, Federal Bldg., Room 544 
P. O. Box 27307 
Raleigh, NC 27611 
FTS-672-4210 
(919) 755-4165 
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( 'd) 

U.S. cal Survey 
Resources Division 

on 
ce ildi 
2857 

Raleigh, He 27602 
FTS-672-4S10 
(919) 755-4510 

North Dakota 

North Dakota 
State Water Commission 
900 East Boulevard 
Bismarck, ND 58506 

Division of Water Supply and Pollution Control 
Department of Health 
1200 M1ssouri Avenue 
Bismarck, ND 58505 

North Dakota Geological Survey 
University Station 
Grand Forks, NO 58202 
(701) ]17-2231 

U.S. Soil Conservation Service 
State Conservation Office 
Federal Building - Roser Ave. & 3rd 
P. O. Box 1458 
Bismarck. NO 58501 
FTS-783-4421 
(701) 255-4011 ext. 421 

U.S. Geological Survey 
Water Resources Division 
821 E. Interstate Avenue 
Bismarck, NO 58501 
FTS-783-4601 
(70n 255-4011 

/ 
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Federal and State Agency Contacts (cont'd) 

Ohio 

Ohio Department of Natural Resources 
Division of Water 
Groundwater Section 
Fountain Square, Building D 
Columbus, OH 43224 

Ohio Division of Geological Survey 
Fountain Square, Bldg. B 
Columbus, OH 43224 
(614) 466-5344 

U.S. Soil Conservation Service 
State Conservation Office 
200 No. High St., Room 522 
Columbus, OH 43215 
FTS-943-6962 
(614) 469-6785 

U.S. Geological Survey 
Hater Resources Division 
975 West Third Avenue 
Columbus, OH 43212 
FTS-943-5553 
(614) 469-5553 

Oklahoma 

Chief, Planning and Development Division 
Oklahoma Water Resources Board 
P. O. Box 53585 
N. E. 10th and Stonewall Street 
Oklahoma City, OK 78152 

Oklahoma Geological Survey 
830 Van Vleet Oval, Rm. 163 
Norman, OK 73019 
(405) 325-3031 
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Federal and State Agency Contacts (cont'd) 

U.S. Soil Conservation SeRvice 
on Office 

culture Buil d1 
& Bruml 

Sti 11 water, OK 
FTS-7ZS-4360 
(405) 624-4360 

U.S. Geological Survey 
Water Resources Division 
215 NW 3rd - Room 621 
Oklahoma City, OK 73102 
FTS-736-4256 
(405) 231-4256 

Oregon 

Groundwater Section 
Oregon Water Resources Department 
555 13th Street, N.E. 
Salem, OR 97310 

Oregon Water Quality Division 
P. O. Box 1760 
Portland. OR 97207 

State Department Geology and 
1069 State Off1ce Bldg. 
1400 SW Fifth Avenue 
Portland. OR 97201 
(503) 229-5580 

U.S. Soil Conservation Service 
State Conservation Office 
Federal Office Building 
1220 SW 3rd Avenue 
Portland. OR 97209 
FTS-423-2751 
(503) 221-2751 
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Federal and State Agency Contacts (cont'd) 

U.S. Geological Survey 
Hater Resources Division 
(Mail) P. O. Box 3202 
Ship-830 NE Holladay St., 97232 
Portland. OR 97208 
FTS-429-5242 
(503) 231-5242 

Pennsylvania 

Pennsylvania Department of Natural Resources 
Bureau of Water Quality Management 
Box 1467 
Harrisburg. PA 17120 

OSHER Policy Directive 
No. 9483.00-2 

Pennsylvania Bureau of Topography and Geological Survey 
Dept. of Environmental Resources 
P. O. Box 2357 
Harrisburg. PA 17120 
(717) 787-2169 

U.S. Soil Conservation Service 
State Conservation Office' 
Federal Bldg. & Courthouse 
Box 985 Federal Square Station 
Harrisburg. PA 1710e 
FTS-590-2202 
<717> 732-4403 

U.S. Geological Survey 
Hater Resources Division 
Federal Bldg. - 4th Floor 
Harrisburg, PA 17108 
FTS-590-4514 
(717) 782-4514 

Puerto Rico 

Director 
. Servicio Geologico de P. R. 

Dept. de Recursos Naturales 
Apartado 5887. Puerto de Tierra 
San Juan. PR 00906 
(809) 722-3142 
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Federal and State Agency Contacts (cont'd) 

U.S. Soil Conservation ce 
State Conservation Off1ce 

Off' ce B1 
1: GPO 

Rico, 
Hato Ray, PR 00918 
(809) 753-4206 

U.S. Geological Survey 
Water Resources Division 
Building 652, Ft. Buchanan 
G.P.O. Box 4424 
San Juan, PR 00936 
FTS-967-1221 
(809) 783-4660 

Rhode Island 

Rhode Island 
Water Resources Board 
P. O. Box 2772 

. Provi dence, . RI 02907 

Rhode Island 
Assoc. State Geologist for Marine Affairs 
Graduate School of Oceanography 
Kingston, RI 02881 

U.S. Soil Conservation Service 
State Conservation Office 
46 Quaker Lane 
West Warwick.. RI 02893 
(401) 828-1300 

u.s. Geological Survey 
Water Resources D1vision 
(District Office in Mass.) 
Federal Bldg. & U.S. Post Office 
Room 224 
Providence, RI 02903 
FTS-838-4655 
(401) 528-4655 
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Federal and State Agency Contacts (cont'd) 

South Carolina 

South Carolina Water Resources Commission 
Division of Hydrology 
3830 Forest Drive 
P. O. Box 4515 
Columbia,. SC 29240 

South Carolina Geological Survey 
State Development Board 
Harbison Forest Road 
Columbia, SC 29210 
(803) 758-6431 

U.S. Soil Conservation Service 
State Conservation Office 
240 Stoneridge Drive 
Columbia, SC 29210 
FTS-677-5681 
(803) 765-5681 

U.S. Geologica]' Survey 
Water Resources Division 
Strom Thurmond Federal Bldg. 
1835 Assembly St., Suite 658 
Columbia, SC 29201 
FTS-677-5966 
(803) 765-5966 

South DaKota 

South DaKota Water and Natural Resources 
Joe Foss Building 
Pierre. SO 57501 

South DaKota State Geological Survey 
Science Center 
University of South DaKota 
Vermillion, SO 57069 
(605) 624-4471 
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Contacts ( 'd) 

1 
Huron, SD 57350 
FrS - 782-2333 
(605) 352-8651 

U.S. Geological Survey 
Water Resources Division 
Federal Bldg. - Room 308 
200 4th St., S.W. 
Huron, SO 57350 
FrS - 782-2258 
(605) 352-8651 

Tennessee 

1 ce 

.. s. w. 

Tennessee Department of Public Health 
Bureau of Environmental Health 
Division of Water Quality Control 
Nashville, TN 37220 

Department of Conservation 
Division of Water Resources 
4721 Trousdale Avenue 
Nashville, TN 37220 

Tennessee Department of Conservation 
Division of Geology 
G-5 State Office Bu11d1ng 
Nashville, TN 31219 
(615) 741-2726 

U.S. Soil Conservation Service 
State Conservation Office 
675 U.S. Courthouse 
Nashville, TN 37203 
FrS - 852-5471 
(615) 749-5471 
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Federal and State Agency Contacts (cont'd) 

U.S. Geological Survey 
Hater Resources Division 
U.S. Federal Bul1ding-A-413 
Nashville, TN 37203 
FTS - 852-5424 
(615) 251-5424 

I!!ll 
Texas Department of Hater Resources 
Box 13087, Capital Station 
Austin, TX 78711 

Texas Bureau of Economic Geology 
University Station, Box X 
Austin, TX 78712 
(512) 471-1534 

U.S. Soil Conservation Service 
State Conservation Office 
H. R. Poage Federal Building 
Temple, TX 76501 
FTS - 736-1214 
(817) 773-1711 ext. 331 

U.S. Geological Survey 
Hater Resources Division 
Federal Building - 649 
300 East 8th Street 
Austin, TX 78701 
FTS - 734-5766 
(512) 397-5766 

Y!!h 
State Engineer 
Utah Department of Natural Resources 
231 East 400 South 
Salt Lake City, UT 84111 

Utah Geological & Mineral Survey 
606 Black Hawk Hay 
Salt Lake City, UT 84108 
(801) 581-6831 
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u.s. 1 Conservation ice 
State Conservation Office 

2 . - 1 S. 
t ty. 

FrS - 588-5050 
(801) 524-5051 

u.s. Geological Survey 
Hater Resources Division 
Administration Bldg. - 1016 
1745 Hest 1700 South 
Salt Lake City, UT 84104 
FrS - 588-5663 
(801) 524-5663 

Vermont 

Vermont Agency of Environmental Conservation 
State Office Building 
5 Court Street 
Montpelier, VT 05602 
(802) 828-3357 

u.S. Soil Conservation Service 
State Conservation'Office 
1 Burlington Square, 
Burlington, VT 05401 
FTS - 832-6794 
(802) 862=6501 ext. 6261 

u.s. Geological Survey 
Hater Resources Division 
(District Office 1n Mass.) 
U.S. Post Off1ce/Courthouse 
Rooms 3308 and 330C 
Montpelier, VT 05602 
FrS - 832-4479 
(802) 229-4500 
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Federal and State Agency Contacts (cont'd) 

Virginia 

Virginia State water Control Board 
P.O. Box 11143 
2111 Hamilton Street 
Richmond, VA 23230 

Bureau of Water Supply Engineering 
State Health Department 
109 Governor's Street 
Richmond, VA 23219 

Virginia Division of Mineral. Resources 
P.O. Box 3667 
Charlottesville, VA 22903 
(804) 293-5121 

U.S. Soil Conservation Service 
State Conservation Office 
Federal Bldg., Room 9201 
400 N. 8th Street - P.O. Box 10026 
Richmond, VA 23240 
FTS - 925-2457 . 
(804) 782-2457 

U.S. Geological Survey 
Water Resources Division 
200 West Grace St. - Room 304 
Richmond, VA 23220 
FTS - 925-2427 
(804) 771-2427 

Washington 

Washington Department of Ecology 
. Off; ce of Water Programs 

Water Resources Management 
Olympia, WA 98504 

Washington Dept. of Natural Resources 
Geological & Earth Resources Division 
Olympia, HA 98504 
(206) 753-6183 
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u.s. 

vers; 
Spokane, 99201 
FTS - 439-3711 
(509) 456-3711 

Agency 

U.S. Geological Survey 
Water Resources Division 
1201 Pacific Ave - Suite 600 
Tacoma, WA 98402 
FrS - 390-6510 
(206) 593-6510 

West Virginia 

(cont'd) 

ce 

West Virginia Department of Natural Resources 
Division of Water Resources 
1201 Greenbrier 
Charleston. WV 25311 

West Virginia Geological & Economic Survey 
P.O. Box 879 
Morgantown. WV 26505 
(304) 292-6331 

U.S. Soil Conservation Service 
State Conservation Office 
75 High Street, P.O. Box 865 
Morgantown, WV 26505 
FrS - 923-7151 
(304) 599-7151 

U.S. Geological Survey 
Water Resources Division 
Federal Building/U.S. Courthouse 
500 Quarrier St., East-Room 3017 
Charleston, WV 25301 
FrS - 924-1300 
(304) 343-6181 
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Federal and State Agency Contacts (contld) 

Wisconsi n 

Bureau of Hater Management 
Hisconsin Department of Natural Resources 
P.O. Box 7921 
Madison, HI 53707 

Wisconsin Geological & Natural History Survey 
1815 University Ave. 
Madison, HI 53706 
(608) 262-1705 

U.S. Soil Conservation Service 
State Conservation Office 
4601 Hammersley Road 
Madison, WI 53711 
FTS - 364-5351 
(608) 252-5351 

U.S" Geological Survey 
Water Resources Division 
1815 University Building 
Madison, HI 53706 
FTS- 262-2488 
(608) 262-2488 

Wyoming 

Department of Environmental Quality 
Hater Quality Division 
401 Hest 19th Street 
Cheyenne, HY 82002 

State Engineer 
Barrett Building 
Cheyenne, HY 82002 

Wyoming Geological Survey 
Box 3008, University Station 
Laramie, WY 82071 
(307) 742-2054 
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Agency Contacts (cont'd) 

Conservation Service 
on Office -

Federal Office Bldg. P.O. 
Casper, WY 
FrS - 328-5201 
(307) 265-5550 ext. 3217 

U.S. Geological Survey 
Water Resources Division 
P.O. Box 1125 
J. C. O'Mahoney Federal Center 
2120 Capitol Avenue - Room 5017 
Cheyenne, WY 82001 
FrS - 328-2153 
(307) 778-2220 
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APPENDIX B 

Full Text of July 14, 1986. Standards 
for Hazardous Waste Storage and Treatment 

Tank Systems and Generators and 
August 15. 1986. Corrections 

(51 FR 25471-25486> 

(51 FR 29430-29431) 
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1. The authority citation for Part 260 is 
revised to read as follows: 

Authority: Secs.1008.·2OO2(a1, 3001 throusft 
3007. 3010. 3014. 3015. 3017. 3018. and 3019 of 
the Solid Waste Disposal Act. al amended by 
the Resourca Conservation and Recovery Act 
of 1978. as amended (42 U.s.c. 6905. 6912{a); 
6921 throuah 6921. 693Q, 61134. 6935. 6831, 6938. 
and 6939). 

2. Section 280.10 ia amended by 
addiq the foUowing terms and 
definitions in alphabetical Older: 

§ :zeo.10 DeflnttlO .. 80 
• • • 

"Aboveground tank" means a device 
meeting the definition of "tank" in 
§ 260.10 and that is situated in such a 
way that the entire llIlface area of the 
tank is completely above the plane of 
the adjacent sunounding surface and 
the entire surfaca area of the tank 
(inclw:ling the.tank bottOm} is able to be 
visually inspected. 

• • • 
"Ancillary equipment"'means anJ 

device including. but not limited to. such 
devices as piping. fittings. flanges. 
valves. and pumps. that is used to 
distribute. meter. or control the flow of 
hazardgas waste from its point of 
generation to"a storage or treatment 
tank(s). between. hazardous waste 
storage and treatment tanka to a point of 
disposal onsite. or to a point-of shipment 
for disposal off·site. 

"Compunent" means either the tank or 
ancillary equipment of a tank system. 

"Corrosion expert" means a person 
who. by reason of his knowledge of the 
physical sciences and the principles of 
engineering and mathematics, acquired 
by It professional education and related 
practical experience, is qualified to 
engage in the practica of corrosion 
control on buried or submerged metal 
piping systems and metal tanIcs. Such a 
person must be certified as being 
qualified by the National Anociation of 
Col"1'O!rioft Engineers (NACE) or be a . 
registered professional engineer who 
has certification or licensing that 
includes education and experience in 
corrosion control on buried or 
submerged metal piping systems and 
metal tanks. 

.. Existing tank system" or "existing 
component" means a tank system or 
component that is used for the storage 
or treatment of hazardous waste and 
that is in ope1'ation. or for which 
installation I:.iS commenced on or prior 
to July 14. 1986. Installation will be 
considered to have commenced if the 
owner or operator has obtained all 

Federal. Slate. and local approvals or 
permits necessary to begin physical 
construction of the site or installation of 
the tank system and if either (1) a 
continuous on-site physical construction 
or iDstallation program has begun. or (2) 
the owner or operato.r has entered into 
contractual obligatiou-which cannot, 
be canceled or madified without 
substantial lou-for physical 
coruitruction of the site or iDstalIation of 
thO tank system to be completed within 
a reasonable tim&. 
• • • • • 

"Inground tank" meana a device 
meeting tbe.definition of .. tank" in 
1281).10 whareby a portiou of the tank 
wall ~ situated to 8DJ degree within the 
ground. thereby preventing visual 
inspection of that external surface area 
of the tank. that fa in the groUDd. 
• • • • • 

''bmtallation inspector" means a 
persou who. by reason of his knowledge 
of the physical sciences and the 
priDciples of engineering. acquired by a 
professional education and related 
practical experience. is qualified to 
supervise the installation of tank 
systems. 
• • • • • 

"Leak-detaction system" means a 
system capable of detecting the failure 
of either the p~ or secondary 
containment structure or the presence of 
a release of hazardous waste or 
accumulated liquid in the secondary 
conteinment structure. Such a system. 
must employ operational controls (e-8-0 
daily visual inapec:tiODa for releases into 
the secondary containment system of 
aboveground tanka) orcoaaiat of an 
interstitial monitoriD8 device designed 
to detect continuously and 
automaticaJly the failure of the primary 
or sec:oadary containment structure or 
the presence of a release of hazardous 
wuta into the 88COIldary containment 
structure. 
* • .. • 

"New tank system" or "new tank 
compouent" meaDS a tank system or 
component that will be used for the 
storage or treatment of hazardous waste 
and for which installation has 
commenced after July 14. 1986; except. 
however. for purposes of § 284.193(g}(2} 
and 1 285.193(g)(2). a new tank system is 
one for which conatructimi commences 
after July 14. 1988. (See .Iso "existing 
tank system.") 

"Onground tank" means a device 
meeting the definition of "tank" in 
§ 260.10 and that is situated in such a 
way that the bottom of the tank is on the 
same level as the adjacent surrounding 

surfaca so that the external tank bottom 
cannot be visually inspected. 

"Sump" means any pit or reservoir 
that meets the definition of tank and 
those troughs/trenches connected to it 
that serves to collact hazardous weste 
for transport to hazardous waste 
storage. treatment. or disposal facilities. 
* • • • • 

''Tank system" means a hazardous 
waste storage or treatment tank and its 
associated ancillary equipment and 
containment system. 
• • • 

"Un.d.erground tank .. means a device 
meeting the definition of "tank" in 
t 2tIO.l0 whose entire surface area is 
totally below thtnurfaca of and covered 
by the ground. 
• • • • 

''UnfH..for use tank system" means a 
tank system that has been determined 
through an integrity assessment or other 
inspection to be no longer capable of 
storin8 or treating hazardous waste 
without posing a threat of release of 
hazardous waste to the environment. 
• • • • 

"Zone of engineering control" means 
an area under the control of the ownerl 
operator that. upon datection of a 
hazardous waste release. can be readily 
cleaned up prior to the release of 
hazardous waste or hazardous 
constituents to ground water or surface 
water. 
• • • • 

PART 261-fDEHT1FlCATJON AND 
USTING OF HAZARDOUS WASTE 

3. The authority citation for Part 251 
contiDnes to read. as follows: 

AutboritT- Secs.lOO15. 2002(a1. 3001. and 
300: of the Solid WaIte Disposal Act. as 
8lII8Dded by the Resource Conservation and 
~ Act of 1978. lIB amended (42 u.s.c. 
6905. 6912{aJ, 6921. and 69221., 

4. Section 281.4 is amended by adding 
paragraph (a)(8) to read as follows: 

§ 281.4 ExclulionL 
(a) • • • 
(8} Secondary materials that are 

reclaimed and returned to the original 
process or processes in which they were 
generated where they are reused in the 
production process provided: 

(il Only tank storage is involved. and 
the entire process through completion of 
reclamation is closed by being entirely 
connected with pipes or other 
comparable enclosed means of 
conveyance: 

(iiJ Reclamation does not involve 
controlled flame combustion (such as 

" 
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~ in boilel.'a. industrial furnaces. or 
incinerators): 

(iii) The secondary materials am 
never accumulated in such taW for 
over twelve months without being 
l'IIClaimed; and 

(Iv) The ~ material is not used 
to produce a fuel. or used to producllt 
products that am used in a mann. 
COOIIItiwtiq ~poM.I. 
• e $ $ 0 

PART 2I2-8TANDARDS APPUCAIILI 
TO GENERATORS OP HAZARDOUS 
WAST! 

40 O'R Part 26Z il!I amended lUI 
follows: 

50 Thlt authority citation for Part 26Z ill 
nMslItd to read al follows: 
~ Sees. 100e. ZOO2. 3001.. 3002. 3003. 

3004. 3OOS. and 3011 of the Solid W8lIW 
Dilipow Act. &II alIlItnded by the Re:uurcs 
CoilHi'VatioD and Recevery Act of 191&. 811 

amendad (42 USc. 89011. !lin%. 69%2. 6923. 
0024. 6925, and 6937). 

/ 

6. Section 262.34 is amended by 
revising paragraphs (a)(l) and (d)(2). by 
redesignating e:dsting paragraphs (d)(3J 
and (d)(4) as (d}{4) and (dl(5). 
respectively. and by adding a new 
pamgraph (d)(3J. as follows: 

§2t2.34 ~ tiiM. 
(a) Except as providlltd in paragraphs 

(d). (e). and (f) of this section. a 
generator may accumulate· hazardous 
waste on-site for 91} days or less without 
a permit 01.' without having interim 
status. provided that 

(1) The wlUlts illl placed in containers 
and the generator complielll with Subperl 
I of40 CFR Perl 265, or the WlUlts is 
placed in taW and the generator 
complielll with SUDperl J of 40 crR Perl 
265, except f 265.191(c). and § Z6S.2,OO. In 
addition. such Ii generator il!I tOOmlpt 
from all the requirements in Subparts G 
and H of 40 CF.R Part 265, except for 
f 265.111 and § 265.114-
• 

(d) •• • 
(2) The generator complies with the 

requirements of Subperll of Perl 265. 
except 1265.176: 

(3) The generator complies with the 
requirements of I 265.201 in Subperl J of 
Part 265: 

40 CFR Part ZIH is amended as 
follows: 

1. The citation for Perl 264 
is nMMd to as follows: 

Allthcrity: SetiS. 100e. 200:. 3O(H, and 3005 
of thlil Solid Waite Dilpo8lll Act lUll amended 
by the Re:uurcs CoilHi'Vation and Recovery 
Act of 1M&. &II amendsd (4% U.s.c. 89011. 
.uta), 0024. and 0025). 

8, The Table of Contents and. mnlWII.I 
of Part 264. Subpart· ....... __ ,._ 
to read as fellows: 
" 

s-
34.190 Applicability. 
34.lm. A~lIUt of IlXillting tImk 

l)'lllam's integrity. 
34.192 Dmp and inltIillation of IUIW tank 

I)'IItU23 or t::Ompoaent& 
-'193 Containment and detection of 

relee ... 
34.11M .CenerU opImiItiq requirament& 
34.1DS InlipIIctimu. 
·34.196 bllpowilii to lew or spills and 

. diapolitilm of luki.q or unfit-fofoWM 
tank I)'lltemI. 

34.19T" Closure and post-cl031lre care. 
34.196 Special requirllmentll for ignitable or 

reactive wutll!l. 
34.19IJ Speciai requirements for 

incompatible W81tll!l. 

9. SlItCtion 264.15 is amended by 
mvilWg paragraph (b){4) to read as 
follows: 

t*-11~~~ · . . 
(b) ••• 
(4) The frequency of ir.spection may 

vary for the items on the schedule. 
However. it should be based on the rate 
of poIilible deterioration of the 
equipment and the probability of an 
environmental Of human health incident 
if the deterioration or malfunction- of 
any operator Em'O!' goes undetlltCted 
betwefln iIulpections. Areu subject to 
spiib. such as loading und unloading 
areas. must be insPfltCted daily when in 
use. At a minimum. the inspection 
schlltdule must include the terms and 
frequencies called for in U 264.174-
284.193. 264.195. 264.226. 264.253. 264.254. 
284.303. and 264.347. where applicable. 
• 0 • • • 

10. Section 264.73 is amended by 
revising paragraph (bl(S) to read as 
follows: 

t 214.13 ~t1n9 ~ · . 
(bJ ••• 
(5) Monitoring. testing, or analytical 

data where required by Subpart F and 
U 264.191.264.193.264.195.264.226. 
264.253. 264.254. 264.276. 264.278. 264.280. 
ZIH.303. 264.309. and 264.347. 

11. Section 254.110 is amended by 
adding a new paragraph (b)(3) to read as 
foll'ows: 

§ 214.110 A?I3l1eaDility. . . . 
(b) • • " 
(3) Tank systems that are required 

under § 264.191 to meet the requirements 
for landfills. 

264.140 is amended by 
a new {bl(3} to read as 

follows: 

,214.140 ~. 

(b) •• 
(3) Tank systems that are required 

under t 264.191 to meet the requirements 
for landfills. 

13. The Subpart I-Tank Systems 
requirements are amended by revising 
the Subperl as follows: 

Subpart J-Tank Systems 

§ 284.100 Appllcabillty. 

The requirements of this Subpart. 
apply to owners and operators of 
facilities that use tank systems for 
storing or treating hazardous waste 
except as otherwise provided in 
paragraphs (a) and (b) of t!:is S<!CtiOil or 
in 1 264.1 of this part. 

(aJ Tanks th::.t are used to stofe or 
trest na%al.'dous wllste \\ hieh contains 
no free liquids and are sitl!utcd m:;idc a 
building with an ir.:permeal:.le fioor are 
exempted from the requirements in 
§ 264.193. To demonstrate the absence 
or presence of free liquids in the storedl 
tnated waste. EPA Method 9095 (Paint 
Fllter Liquids Test) as described :n '"Test 
Methods for Evaluating Solid Wastes. 
Physical/Chemical Methods" (EPA 
Publication No. SW-846j must be used. 

(b) Tanka. includi:1g sumps. as defined 
in § 260.10. that serve as part of a 
secondary containment system to collect 
or contain releases of hazardous W(lstes 
are exempted from t.he requirements in 
§ 264 193 of this subpart. 
(Information collection requirement 
contained in paragraph (a) was appro\'ed by 
the Office of Management and Budget under 
control number 2050-0050.) 

§ 264.191 ~nt 01 existing tank 
syst4lm'S Intlllgfity. 

(a) For each existing tank system that 
does not have secondary containment 
meeting the requirements of § :!6-t.193. 
the o~'tler or operator must determine 
that the tank system is not leaking or is 
unfit for use. Except as provided in 
paragraph (c) of this section. the owner 
or operator must obtain and keep on file 
at the facility a written assessment 
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or material. unless § 265.17(b) is . 
complied with. 

PART 27o-EPA ADMINISTERED 
PERMIT PROGRAMS: THE 
HAZARDOUS WASTE PERMIT , 
PflOGRAM 

40 CFR Part Z'O is amended all 
follows: 

22. The authority dtation for Part 270 
continues to read as fOllows: 

Authoritr. Seca. 1008. 200& ~ 3001. 3019. 
and 7004 of the SoUd Waste DlsposaJ Act. as 
amended by the ReJOUJ'CII Q:maervation and 
Recovery Act of 1976. as 8JIl8I1ded (4% USc. 
6905. 6912. B92S. 89Z7. 6939. and 6914). .. 

23. Section 210.14 is amended by 
revising paragraphs (b){5) and (b){13) to 
read as follows: 

§ 270.1. Contents of Part B: ;enera 
~ 

• • 
(b) • • • 
(5) A copy of the general inspection 

schedule required by § 2&1.15(b); include 
where applicable. as part of the 
inspection schedule. specific 
requirements in § § 264.174. 264.193(i), 
264.195. 264.226. 264.254. 264.273. and 
264.303. 

• • • • 
(13) A copy of the closure plan and. 

where applicable. the post-ciosure plari 
required by U 264.112. 284118. and 
264.197. Include. where applicable. as 
part of the plans. specific requirements 
in § § 264.178. 264.197, 264..228, 2&4.258. 
264.280. 2&4 310. and 264.351. .. • 

24. Section 210.18. is revised to read 
as follows: 

§ 270.11 SCMcIfIc Part B InfoI'matIon 
~ .. for __ aysterM. 

Except as otherwise provided in 
§ 2&4.190. owners and operators of 
fadlities that use tanka to store 01' treat 
hazardous waste must provide the . 
following additional information: 

(al A written assessment that is 
reviewed and certified by an 
independent. qualified. registered 
professional engineer to the structural 
integrity and suitability for handling 

hazardous waste of each tank system. 
as required under § § 264.191 and 
264.192; 

(b) Dimensions and capadty of each 
tank: 

(c) Description of feed systems. safety 
. cutoff. bYPass systems. and pressure 
controls (e.g.. vents). 

(d) A diagram of piPin& . 
. instrumentaticm. and process flow for 
each tank system; 

(e) A description ofmateria1a and 
equipment used to provide external 
corrosion protec:ticm. as required under 
§ 264.191(e). 

(f) For new tank systems. a detailed . 
description of how the tank system(s) 
will be inat8lled in eompIiance with 
1264.192 (b). (e). (d). imd. (e); 

. (g) Detailed plans and descriptiOn of 
}low the secondary containment system 
for each tank system is or will be 
designed. constructed. and operated to 
meet the requirements of i 2&4.193 (a). 
(b). (c). (d). (e). and (f) •. 

(h) For tank systems for which a 
variance from the requirements of 
§ 2&4.193 is sought (as provided by 
§ § 264.193(g)): 

(1) Detailed plans and engineering and 
hydrogeologic reports. as appropriate. 
ducribin8 alternate design and 
operating practices that wi.Il. in 
conjunction with location aspects. 
prevent the migration of any hazardous 
waste or hazardous constituents into the 
ground water or surface water during 
the life of the fadlity, or 

(2) A detailed assessment of the 
substantial present or potential hazards 
posed to human health or the 
environment should a release enter the 
envirom1wIt. 

(1) Deseripticm of controls and 
- practi~ to prevent spilla and 

overflows. as required under 
i 264.194(b); and 

OJ For tank systems in which 
ignitable. reactive. or incompatible 
wastes ant to be stored or treated. a 
description of how. operating procedures 
and tank S}'8tem and fadlity design will 
achieve compliance with the 
requirements of § § 264.198 and 264.199. 

(ID{omIat1on collection requixem.enta 
contained in paragraphs laHiI were 
a1)proved by the Office of Management and 
Budget under control number 2050-0050.) 

§ 270.72 [AmGnded). 

2S. In § 270.72. paragraph (el is 
amended by adding the follOWing 
sentence after the last sentence: 

• • • * • 
(e) * * • Changes under this section do 

not include changes made solely for the 
purpose of complying with requirements 
of § 265.193 for tanks and ancillary 
equipment. 

PART 271-11EQUIREMEHTS FOR 
AUTHORIZATION OF STATE 
HAZARDOUS WASTE PROGRAMS 

Z8. The authority citation for Part 211 
continues to read as follows: 

Authority: Sec. 1008. 2002(a). and 3006 of 
the SoUd Wute Diapoaal Act. as amended by 
the ResoUlCa Conservation and Recovery Act 
of 1976. aa-amtmded (42 USc. 6905. 6912{a). 
and 6928). 

f 271.1 [AmGnded] 

%7. In 1211.1. paragraph (j) is 
amended by adding the following entry 
to Table 1 in chronolOgical order by date 
of publication: 

TA8LE 1 • .!:..REGULATIONS IMPU:MENTING THE 
HAzAAoous AND SOUo WASTe AMeNo
MENTS OF 1984 

(FR Doc. 88-15265 Filed 7-11~ 8:45 am! 
IIIWICCI COOIIl __ ~ 
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tmde!' 1128U1' or 211.23 of this ChilDtllr. 
and 

(Ii) Section 265.17(b) is complied with: 
or 

(2} The waste is storad.or treated in 
such a way that it is protected from my 
material or conditions that may C8UM 
tha wute to ignite or react or 

(3) tank system is UMd 1IC1aly for 

i8DJ!lablll (If rellldi1~1 

mo 
tIIinb. 

(a) The Mquirements of this section 
apply to small qumtity generators of 
mora thm 100 ks but-less thm 1.000 
of ~ waste in a calendar 
that Ilccumulate hUlU'dous Waste in 
tanb for less thm 180 days (or 270 
If, the must the wute 

200 do not 
on:.mte at 

stored. (If in tanb I:im& 
with tlu! Nq~ts for tha (b) ~nI ofbetwtMD 100 md 
mainterumce of protective distances 1.000 ks/mo hUlU'dous wula must 
bIItwtMD the waste xwmagement area comply with the following Senmd 
---' -,)"11 ...... - •• _It opemting Nquirement&: 
iWl.l my 1-'.... c ways. s ...... _ l:IWeys. (If (1) Tratment or storage of ~ 
m adjoining property line that can bII wute in tanb must comply with 
built upon u Nquired in Tablu 2-1 I 265.17(b) 
through 2-8 of the ~liti?~ Fire (2) ~ous wutes or treatment 
Protection Asaociat!oD. s F1~able Magents must not bII placed in a tank if 
and Combustible LiquIds Code. (mi7 or • tlu!y could caUM the tank 01' its inner 
1981). (incorporeted by refel'lilnce. see Iinar to ruptul'lil.leak. corrode. or 
1260.11). otharwin fail bIIfoM the end of its 

§265.19t ~~fCf 
Incompdl:lle,~ 

(a) Incompatible wastes. or 
incompatible waste and materials. must 
not be placed in the same tank system. 
tmless I 265.17(b) is complied with. 

(b) Hazardous waste must not be 
placed in a tank system that has not 
been decontaminated md that . 
previously held m incompatible waste 
or material. unless § 265.17(b) is 
complied with. 

In addition to performing the waste 
analysis Nquired by 1265.13. the owner 
or operator must. whenever a tank 
system is to bII used to treat chemically 
or to store a hUlU'dous waste that is 
substantially diffel'l!lnt from waste 
pl'I!IViously treated or stored in that tank 
system; or treat chemically a hUlU'dOUll 
waste with a substmtially diffeMnt 
process thm any pl'IiIViously used in that 
tank system: 

(a) Conduct waste analyses md trial 
treatment or storage tests (e.g.. bench
scale or pilot-plant scale tests): or 

(bl Obtain written. documented 
information on similar waste under 
similar operating conditions to show 
that the proposed treatment or storage 
will meet the requirements of 
§ 265.194(a). 

[Note.-5ection 255.13 requires the waste 
analysis plan to include anal}'ses needed to 
comply with n ::55.198 and 265.199. Section 
265.73 requires the owner or operator to place 
the results from each waste analysis and trial 
test. Of the documented information. in the 
operating record of the facilitY.1 

intended life. 
(::I) UncoveMd tanb must be operated 

to ensure at least 60 centimeters (2 feet) 
of freeboard. unless the tank is equipped 
with a containment structul'lil (e.g.. dike 
or trench). Ii drainage control system.. or 
Ii diverSion structul'l!l (e.g.. standby tank) 
with III capacity that equals or exC8eds 
the volume of the top 60 centimeters (2 
feet) of the tank. . 

(4) Whel'l!l hazardous waste is 
continuously fed into Ii tank. the tank 
must be equipped with a means to stop 
tliliI inflow (e.g.. waste feed cutoff 
'Y3tem or by-peu system to II stmd-by 
tank). 

~ TIu!se syutelWl 8re intended to be 
UHd in the /Went of a leak 01' overflow from 
the tank due to a system failUl'lll (e.g.. a 
malfundica in the traatment pl'OCUli. a cnIck 
in the tank. etc.).} , 

(0) Generators of between 100 md 
1.000 ks/mo accumulating hUlU'dous 
waste in tanb must inspect. whera 
pl'l!lSl1!nt: 

(1) Discharge control equipment (e.g.. 
waste feed cutoff systems. by-pass 
systems. and drainsge systems) at least 
once each operating day. to ensure that 
it is in good working order: 

(2) Data gatheMd from monitoring 
equipment (e.g.. pressUl'lil and 
temperatul'lil gauges) at least once each 
operating day to ensure that the tank is 
being operated according to its design: 

(3) The level of waste in the tank at 
least once each operating day to ensure 
compliance with § 265.192(c): 

(4) The construction materials of the 
tank at least weekly to detect corrosion 
or'leaking of fixtures or seams: and 

(5) The construction materials of. and 
the area immediately surrounding. 

discharglt commement structul'lils (e.g .• 
dikes) at leest weekly to detect erosion 
or obvious signs of leakage (e.g .. wet 
spots or dead vegetation). 

[Note.-As required by § 255.15(c). the 
ownar or opere tor mU3t remedy any 
deterioration 01' malfunction he finda.1 

(d] Generators of bIItween 100 and 
1.000 kg/mo accumulating hazardous 
walte'in tanb closure of the 
facillty. remove all waste 
from tan.b. control",,"";""""'" 
and discharge coolfin'lmellt .. j"',"'hl""'~_ 

[NotIII.-At clOSUI'III. as throughout the 
opcnItins period. unleu the ownar 01' 
opcnItOf' c.an demonstrate. in accordance 
with I m.3(c) Of' (d) of thi. chaptar. that any 
solid wute removed from his tank ill not a 
hazardoU3 WlUIte. the ownar 01' operator 
becomes a generator of hazardOU3 waste and 
mull! manage it in accordance with all 
applicable requirements of Parts 262. 263. and 
26S of this chapter.} 

(e).Generatol'S of between 100 and 
1.000 kg/mo must comply with the 
following special Mquirements for 
ignitable or Mactive waste: 

(1) Ignitable or Mactive waste must 
not bII placsd in a tank. unless: 

(il The waste is tl'I!Iated. rendeMd. or 
mixed before or immediately after 
placement in a tank so that (A) the 
Msulting waste. mixturi!. or dissolution 
of material no longer meets the 
definition of ignitable or reactive waste 
tmder § 261.21 or § 261.23 of this 
Chapter. md (El § 265.17(b) is complied 
with: or 

(iil Thltwaste is stored or tl'I!Iated in 
such a way that it is protected from any 
material or conditions that may cause 
the waste to ignite or react or 

(ill) The tank is used solely for 
emergencies. 

(2) The owner or operator of a facility 
, which treats or stOMS ignitable or 
Mactive waste in coveMd tanks must 
comply with the buffer zone 
Mquirements for tmb contained in 
Tables 2-1 through 2-8 of the National 
Fire Protection Association's 
"Flammable and Combustible Liquids 
Code," (1977 or 1981) (incorporated by 
reference. see § 260.11). 

(r) Generatol'll of between 100 and 
1.000 kg/mo must comply with the 
follo".ving special requirements for 
incompatible waMes: 

(1) Incompatible wastes. or 
incompatible wastes and materials. (see 
Appendix V for examples) must not be 
plC!ced in the same tank. unless 
§ 265.17(b) is complied with. 

(2) Hazardous waste must not be 
placed in an unwashed tank which 
previously held an incompatible waste 
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of detection. If the release has been . 
reported pursuant to 40 CPR Part 30%. 
that report will satisfy this requirement. 

(2) A leak or spill of hazardous waste 
that is: 

(ll Lesa then or equal to a quantity of 
one (1) pound. and 

(Ii). Immediately contained and 
c1eaned-up is exempted from the 
requirements of this paragraph. 

{3J Within· 30 days of detection, of a ' 
release to the enYironment. a report 
containing the following iDlormation 
must be submitted to the Regional 
Administrator: 

(1) I..ikely route of migration of the 
release: , 

(Ii) Charac:teriatica of the I1lft'OUnd.iDg 
soil (soil composition. geology. 
hydrogeology. climate); . 

(iii) Results of any monitoring or 
sampling conducted in connection with 
the release;. (if available}. If sampling or 
monitoring data relating to the release 
are not available within 30 days. these 
data must be submitted to the Regional 
Administrator as soon as they become 
available.; 

(iv) Proximity to downgradient 
drinking water. surface water. and 
population areas; and 

[v) Description of response actiona 
taken or planned. 

(e) Provision of secondary 
containment. repair, 01' cioSUl'rJ. (1) 
Unless the owner'or operator satisfies 
the requirements of paragraphs (e) (2) 
through (4) of this section. the tank 
system must be closed in accordance 
with § 265.197. 

(2) If the cause of the release was a 
spill that has not damaged the integrity 
of the system. the owner/operator may 
retum the system to service aa lOOn aa 
the released waste is removed and 
repairs. if neees&ary. atfI made. 

(3) If the cause of the release was a 
leak from' the primary tank system into 
the secondary containment system. the 
system must be repaired prior to , 
returning the tank system to service. 

(4) If the source of the release wu.a 
leak to the environment from a 
component of a tank system without 
secondary containment. the owner/ 
operator must lIrovide the component of 
the system from which the leak occurred 
with secondary containment that 
satisfies the requirements of § 265.193 
beL.1e it can be returned to service. 
unless the source of the leak is an 
aboveground portion of a tank syste.k II 
the source is an aboveground 
component that can be inspected 
Visually. the component must be 
repaired and may be returned to service 
without secondary containment as long 
as the requirements of paragraph (0 of 
tbis section are satisfied. If a component 

is replaced to comply with the 
requirements of this subparagraph, that 
component must satisfy the 
requirements for new tank systems or 
components in § § 265.192 and 265.193. 
Additionally. if a leak has occurred in 
any pOrtion of a tank system component 
that ia not readily accasaible for visual 
lnIpec:t1cm (e.g.. the bottom of an 
inground OJ' onground tank). the entire 
component must be provided with 
secondary containment in accordance 
with § 265.198 prior to bein8 returned to 
use. (n Cllrtif/CQtfon of major repairs. If 
the owner or operator has repaired a 
tank system in ac:cordance with 
paragraph (e) of this section. and the
repair hu been extensive (e.g.. 
inataUation of an intemalliner. repair of 
a ruptured primary containment or 
secondary contaUunent vessel). the tank 
system must not be returned to service 
unlen the owner/operator baa obtained 
a certification by an independent, 
qualified. registered professional 
engineer in accordance with I Z1O.11( d) 
that the repaired system is capable of 
handling hazardous wastes without 
releaae for the intended lile of the 
system.. This certification must be 
submitted· to the Regional Administrator 
witbW seven days after returning the 
tallk-aystem to use. 

[Note-'I1ut Regional Administrator ~y. 
on the basia of any information reteived thet 
thent la or has been a relelUl8 of huardoua 
waste or hazatdoua constituents into the 
fImIiroDment. iAue au order under RCRA 
IfICtions 3OIH(w). 3008(h)~or7OO3(al requiriDc 
corrective action or such other ruponae as 
deemed D8C8SMl'Y to protect human health or 
the 8I1Womnent.) 

[Note-See 1 2815.15(c) fOr the requirements 
I1\IC8888l'1 to remedy a failure. AlIo. 40 CPR 
Put 30Z l'IBqUilu the owner or operator to 
DC!tIfy the Naticmcl ~ Center of a 
~ of my ""rt!pombls qtilWtity."l 
(JDt'omI&don coUecdon requiremtIDU 
COQtl!lned in paragrapht (dHf)wu. 
approved by the Office ofM8Dapment and 
Budget under control number 20I50-0050.) 

f2U.117 csa.n and ~CIft. 
(a) At closure of a tank system. the 

owner or operator must remove or 
decontaminate all waste residues. 
contaminated containment system 
components (liners. etc.). contaminated 
soils. and structures and equipment 
contaminated with waste. and manage 
them as hazardous waste, unless 
§ 261.3(d} of this Chapter applies. The 
closure plan. closure activities. cost 
estimates for closure. and financial 
responsibility for tank systems must 
meet all of the requirements specified in 
Subparts G and H of this Part. 

(b) If the owner or operator 
demonstrates that not all contaminated 

soils can be practicably removed or 
decontaminated as required in 
paragraph (a) of this section. then the 
owner or operator must close the tank 
system and perform post .. dosure care in 
accordance with the closure and post
closure care requirements that apply to 
landfills (§ 265.310) In addition. for the 
purposes of closure. post-ciosure. and 
financial responsibility; such a tank 
system is. then considered to be Ii 
landfiU. and the owner or operator must 
meet all of the requirements for landfills 
specified in Subparts G and H of this 
Part. 
. (e) If an owner or operator h/18 a tank 

system which does not have secondary 
containment that meets the 
requirements of §Z6S.193(b) through (0 
and which is not exempt from the 
secondary containment requirements in 
accordance with § 265.193(g). then. 

'(1) The closure plan (or the tank 
system m~t include both a plan for 
complying with paragraph (al of this 
section and a contingent plan for 
complying with paragraph (b) of this 
section. 

(2) A contingent post..ciosure plan for 
complying with paragraph (b 1 of this 
section must be prepared and submitted 
as part of the permit application. 

(3) The cost estimates calculated for 
closure and P08t-ciOSure care must 
reflect the cOSU! of complying with the 
contingent closure plan and the 
contingent post-ciosure plan. if these 
costs are greater than the costs of 
complying with the closure plan 
prepared for the expected closure under 
paragraph (a) of this section. 

(41 Financial assurance must be based 
on 'the cost estimates in paragraph (c}(3) 
of this section. 

(5) For the purposes of the contingent 
closure and post-ciosure plans. such a 
tank system is considered to be a 
landfill. and the cnntingent plans must 
meet all of the closure. post-ciosure. and 
financ:lal responsibility requirements for 
landfills under Subparts G and H of this 
Pert. 
(Inlormation collection requirements 
contained in paragraphs (aHe) were 
approved by the Office of Management and 
Budget under control number 2050-0050.) 

1215.198 StMctaI~for 
ignjtaOCe or reactiWI wast ... 

(al Ignitable or reactive waste must 
not be placed in a tank system. unless: 

(1) The waste is treated. rendered. or 
mixed before or immediately after 
placement in the tank system so that: 

(i) The resulting waste. mixture. or 
dissolved material no longer meets the 
definition of ignitable or reactive waste 
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include information. the go. 
day time period will begin when the 
Regional Administrator receives a 
complete demOMtration~ including all 
information necasHI.')' to make a final 
determination.-If the public comment· 
period in puall'llph (11)(4) of thW sootion 
is extlmdad. the 9IJ.day time period will 
be similarly ~ 

(ll All tank ~ untilnch time u 
suondary containment meeting·the 
requirements ofthW HCtion is provided: 
mWit comply with the following: 

(1) For non-enbl.'able ~d 
tanks. Ii leu tut that meets the 
requirements of § 265.191(a) mWit be 
conducted at laut annually; 

(2) For other than non-enterable 
underground fanb and for all andllary 
equipment. an annual leak tut. u 
described in puall'llph (i)(l) of thill 
section. or an internal inspection 01.' 
other tank integrity examination by an 
independent. q~ed. registered 
profeuional engineer that addresSEIS 
cracks. ~eaks. corrosion. and erosion 
must be conducted at least annually. 
The owner or operator must remove the 
stored waste from the tank. if necenary. 
to ailow the condition of all internal 
tank surfaces to be assessed. 

[Not&-The practicl!fI dllllCribed in the 
American Petroleum lIlstitute (APt) 
Publication Guide for lnapection of Refin.i.lls 
Equipment. Cha~ter XlII.." Atm06pheric and 
Low Pressure Storage Tanks." -'th edition. 
1981. may be Wled. when applicable. all 
guidelines for all_sing the o\'erall condition 
of the tank system.) 

(3) The owner or operator must 
maintain on file at the facility a record. 
of the rellultll of the assellsments 
conducted in accordance with 
puall'llPhs (il(l) through (il(3) olthis 
sootion. 

(4) If a tank system or component is 
found to be leaking or unfit-for-use all II 
result of the leak test 01' assessment in 
puall'llphlll (i)(1) through {i)(3} of this 
section. the owner or operator must 
comply with the requirements of 
§285.196. 

(Information collection requirements 
contained in paragraphs (cHe) and (gHi) 
wera approved by.the Offica of Management 
and Budget under control number 2050-0050.) 

§ 2H.1M GiIMn:I ~l!dl1' ~ts. 
(a) Hazardous wastes or traatment 

reagents must not be place..i in a tank 
system if they could cause the tank. its 
ancillary equipment. or lhe secondary 
containment system to rupture. leak. 
corrode. or otherwise fail. 

(b) The owner or operator must use 
appropriate controls and practices to 
prevent spills and overflows from tank 
or secondary containment systems. 
These include at a minimum: 

(1) Spill prsvention controls (e.g. 
check valves. dry discount couplingll); 

(2) Overfill prevention controls (e.g. 
level sensing devicell. high level alarms. 
automatic feed cutoff. or bypallll to a 
standby tank); and 

(3) Maintenance of nfficient" 
freehoud. in uncovered tanks to 
~'bywaw or wind 
by pruipitatio!l. 

(c) 'J."hIi owner or opIfttln' 
with the req11:1ireJm.mllts 
ita 

sysrem. 
(InfOlmlllltiou collection requinlmentl 
contsined in paragraphz (c)"were approwd 
by the Ofliclt of~ent IUId Budget 
UI1def' controillumber 2050-0050. J 

121&.111 Ii~ .. 
(a) The'owner or operator mWit 

inspect, where present. at least once 
each operating day:. 

(1) Overfill/spill control equipment 
(-e.g.. wute-feed cutoff systems. bypallll 
systems. and drainage systems) to 
ennra that it is in good working order: 

(2) The aboveground portioos of the 
tank system. if any. to detect corrosion 
or releaSEIS of waIte; 

(3) Data gathered from monitoring 
equipment and 1eak-detection 
equipment. (e.g., pressure and 
temperature gauges. mOnitoring wells) to 
ensurit that the tank system is being 
operated according tll its design: and 

(4) The construction materials and the 
area immedIately surrounding the 
externally accessible portion of the tank 
system including suondary containment 
structures (e.g., dikes) to detect erollion 
or signs of releases of hazardOWI waste 
(e.g.. Wlllt spots. dead vegetation}: 

[Nots.-Section 2M.15{C) requirH the 
o\Wer or oparator to remedy any 
deterioration or malfunction he finds. Section 
2M.196 requirn the owner or o~rator to 
notify the Regional Adminiatratof within 24· 
hOurI! of confirming 8 release. Also. 40 CPR 
Part 302 may require the owner or operator to 
notify the Naticmal ResponM Center of a 
release.J 

(b) The owner or operator must 
inspect cathodic PI'9tection systems, if 
present. according to. at a minimum. the 
following schedule to ensure that they 
ua functioning properly: 

(1) The proper operation of the 
cathodic protection system must be 
confirmed within six months after initial 
installation. and annually thereafter: 
and 

(2) All sources of impressed current 
must be inspected and/or tested. as 
appropriate. at least bimonthly (i.e., 
every other month). 

[Notll.-The practices described in the 
National Association of Corrosion Engineers 
(NACEl standard. "Recommended Practice 

Rules and 

~)-Control of External Corrosion on 
Metallic Buried. Partially Buried. or 
Submerged·Liquid Storage Systems," and the 
American Petroleum Institute (API) 
Publication 1632. "Cathodic Protection of 
Underground Petroleum Storage Tanks and 
Piping Syswms," may be used. wheN 
applicabl@. III guidelines in maintaining and 
inspectins cathodic protection systems.) 

(e) 'J."hIi owner or operator must 
document in the operating record of the 
facilitY an inspection of those items in 
par;~pns (a) and (b) of this section. 

. (IniOlmlllltion collection requiremelltl 
contsined in paragraphs (aHc)were 
approved by the Office of Management and 
Budget UI1def' control number 2llIIO-OO5O.1 

§2H.111 ~ to kIUlII or ~ and 
~ of I~ or uaf\t·for-we taM 
~ 

A tank system or secondary 
contaim:nent system from which there 
has been a leak or spill. or which is unfit 
for Wle. mWit be removed from service 
immediately. and the owner or operator 
must satisfy the following requirements: 

(a) Cessation of use: prevent flow or 
addition of wastes. The owner or 
operator must immediately stop the flow 
ofhazartious waste into the tank system 
or secondary containment system and 
inspect the system to determine the 
cause of the release. 

(b) Remo~'aJ of waste from ta."Zk 
system' or secondary containment 
system. (1) If the release was from the 
tank system. the owner or operator 
must. within 24 hoUl'S after detection of 
the leak or. if the owner or operator 
demonstrates that that is not possible, at 
the earliest practicable time remove as 
much of the waste as is necessary to 
prevent further release of hazardous 
waste to the environment and. to allow 
inspection and repair of the tank system 
to be performed. 

(2) If the release was to a secondary 
containment system. all released 
materials must be removed within 24 
hoUl'S or in as timely a manner as is 
possible to prevent harm to human 
health and. the environment. 

(cl Containment of visible reiocses to 
the em'ironment. The owner or operator 
must immediately conduct a visual 
inspection of the release and. based 
upon that inspection: 

(1) Prevent further migration of the 
leak or spill to soils or surface water: 
and 

(2) Remove. and properly dispose of. 
any .... isible contamination of the soil or 
surface water. 

(d) Notifications. reports. (1) Any 
release to the environment. except as 
provided in paragraph (d)(2) of this 
section. must be reported to the 
Regional Administrator within 24 hours 
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(il) The proposed alternate design and 
operation: 

(iii) The hydrogeologic setting of the 
facility, Including the thickness of soils· 
between the tank system and ground 
water: and 

(Iv) All other factorS that would 
Iniluence the quality and mobility of the 
huardoua constituents and the. potential 
for them to migrate to ground water or 
stJrface water. . . 

(2) ·In deciding whether to grant a . 
variance,.based on a demonstration of 
no substantial present or potential 

. hazard. the Regional Administrator wiD 
consider: 

. (1) The potential adverse effects 'on 
ground water. surface water. and land 
quality taidn8 Into account: 

(A) The physical and chemical 
cheracteristics of the waste in the tank 
system. including its potential fllr 
migration. 

(B) The hydrogeological 
characteristics of the facility and 
surrounding land. 

(C) The potential for health risks 
caused by human exposure to waste 
constituents. 

(O) The potential for damage to 
wildlife, crops. vegetation. and physical 
structures caused by exposure to waste 
constituents. and 

(E) 'l11e persistence and permanence 
of the potential adverse effects; 

(ill The potential adverse effects of a 
release on ground-water quality, taking 
into account: 

(A) The quantity and quality of 
ground water and the direction of 
ground-water now, 

(B) The proximity and withdrawal 
rates of water in the area. 

(C) The current and future uses of 
ground water in the area. and 

(D) The existing quality of ground 
water. including other sources of 
contamination and their cumulative . 
impact on the groundowater quality; 

(iii) The potential adverse effects of a 
release on surface water quality, taking 
into account: 

(A) The quantity and quality of 
ground water and the direction of 
ground-water flow. 

(B) The patterns of rainfall In the 
region. 

(C) The proximity of the tank system 
to surface waters. 

(O) The current and future uses of 
surface waters in the area and any 
water quality standards established for 
those surface waters, and 

(EJ The existing quality of surface 
water. including other sources of 
contamination and the cumulative 
impact on surface-water quality: and 

(iv) The potential adverse effects of a 
release on the land surrounding the tank 
system.. taking into account: 

tAl The patterns of rainfall in the 
region. and 

(B) The CWTent and future uses of the 
surrounding land. 

(3) The owner or operator of a tank 
system. for which a variance from 
aecondary containment had been 
granted in accorcianca with.ill. 
requirements of paragraph (g)(1) of this 
section. at which a release of hazardous 
waste baa occ:urred from the primary 

. tank system bnt has not migrated 
beyond the zone of engineering control 
(as establlshed in the variance). must: 

(i) Cmnply with the requirements of 
§ 285.198. except paragraph (d);' and' 

(ill Decontaminate or'1'81DO'Ve 
contaminated soil to the extent 
necessary to: 

(Al Enable the tank system. for whjch 
the variance was granted. to resume 
operation with the .capability for the 
detection of and response to releases at 
lealt·equivalent to the capability it had 
prior to the release. and 

(B) Prevent the migration of hazardous 
waste or hazardous constituents to 
ground water or surface water: and 

(iii) If contaminated soU cannot be 
ramoved or decontaminated in 
accordance with paragraph (g)(3)(ill of 
this section. comply with the . 
requirements of § 264.197{b): 

(4) The owner or operator of a tank 
system. for which a variance from 
secondary containment had been 
granted ~ accordance with the 
requirements of paragraph (8)(1) of this 
section. at which a release of huardous 
waste has occurred from the primary 
tank system and has migrated beyond 
the zone of engineering control (as 
established in the variance). must: 

(il Comply with the requirements of 
'265.196(a). (b). (c). and (d); and 

(ii) Prevent the migration of hazardous 
waste or hazardous constituents to 
ground water or surface water. if 
possible, and decontaminate or remove 
contaminated sou. If contaminated soU 
cannot b. decontaminated or removed. 
or if ground water has been 
contaminated. the owner or operator 
must comply with the requirements of 
§ 26S.197{b); 

(iii) If repairing. replacing. or 
reinstalling the tank system. proVide 
secondary containment in accordance 
with the requiremfi£lts of paragraphs (a) 
through (f) of thiE section or reapply for 
a variance from secondary containment 
and meet the requirements for new tank 
systems in § 265.192 if the tank system is 
replaced. The owner or operator must 
comply with these requirements even if 
contaminated soil can be 

decontaminated or removed. and ground 
water or surface water has not been 
contaminated. 

(h) The following procedures must be 
followed in order to request a variance 
from secondary containment: 

(1) The Regional Administrator must 
be notified in writing by the owner or 
operator that he intends to conduct and 
submit a demonstration for a variance 
from secondary containment as allowed 
in peragraph (8) of this section 
according to the following schedule: 

(1) For existing tank systems. at least 
Z4 months prior to the date that 
secondary containment must be 
provided in accordance with paragraph 
(a) of this section; and 

(ill For new tank systems. at least 30 
days prior to entering into a contract for 
installation of the tank system. 

(2) As part of the notification. the 
owner or operator must also submit to 
the Regional Administrator a description 
of the steps necessary to conduct the 
demonstration and a timetable for 
completing each of the steps. The 
demonstration must address each of the 
factors listed in paragraph (g)(l) or 
paragraph (g)(2) of this section. 

(3) The demonstration for a variance 
must be completed and submitted to the 
Regional Administrator within 180 days 
after notifying the Regional 
Administrator of intent to conduct the 
demonstration. 

(4' The Regional Administrator will 
inform the public. through a newspaper 
notice. of the availability of the 
demonstration for a variance. The notice 
shall be placed1n a daily or weekly 
major local newspaper of general 
circulation and shall provide at least 30 
days from the date of the notice for the 
public to review and comment on the 
demonstration for a variance. The 
Regional Administrator also will hold a 
public hearing. in response to a request 
or at his own discretion. whenever such 
a hearing might clarify one or more 
issues concerning the demonstration for 
a variance. Public notice of the hearing 
will be given at least 30 days prior to the 
date of the hearing and may be given at 
the same time as notice of the 
opportunity for the public to review and 
comment on the demonstration. These 
two notices may be combined. 

(5) The Regional Administrator will 
approve or disapprove the request for a 
variance within 90 days of receipt of the 
demonstration from the owner or 
operator and will notify in writing the 
owner or operator and each person who 
submitted written comments or 
requested notice of the variance 
decision. If the demonstr:ltion for a 
variance is incomplete or does no· 
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physical contact with the waste to 
which they are exposed. climatic 
conditions. the stress of installation. and 
the s~ of daily operation. (including 
stresses from nearby vehicular treffic): 

(2) Placed on a foundation or baH 
capable of providing support to the 
IIeCmldary containment system and 
~ to pressure gredients abaft! 
and below the IYStsm and capable of 
preventing failure due to settlement. 
comprellsion. or uplift 

(3) Pnmded with a leak detection' 
system that il designed and operated 10 
that it will detect· the failure of either the
primary and secondary containment 
stzw:tu.re or my reiUlll!l of hazardou 
waste or accumulated liquid in the 
secondary containment system. within 24 
hoUrs. or at the earliest practicable time 
if the existing detection teclmology or . 
site conditions will not allow detection 
of a release within ::4 hou.rs: 

(41 SloPlKi or otherwise designed or 
operated to drain and remove liquids 
resulting from leaks. spi.Us. or . 
precipitation. Spilled or leaked waste 
and accumulated precipitation muat be 
removed from the secondary 
containment system within 24 hours. or 
in as timely a manner as is possible to 
prevent harm to human health or the 
environment. if removal of the reiUlll!ld 
waste or accumulated precipitation 
cannot be accomplished within 24 houn. 

[Note.-If the collected maierisl is a 
hazardous waste under Part 261 of thill 
cha;:!er. it is-subject to management all a 
hazardous wallte in accordance with aU 
applicable requirements ofPartIl2Sl through 
2tl5 of this chaptllf. If the collected materia! ill 
disch~ through a point soun::e to watllfll 
of the United Statu. it is subject to the 
requimnantll of HdIonI 301. 3Ot. and 40a of 
the ClIillD Watlllr Ad. all amaded. If 
discharged to Publidy Owned Treatment 
Works lPOTWs), it is subject to the 
requlrementll of section 307 of the CleIU' 
Watllf Act. all amended. If the collected 
material Is reIeaIIed to the envil'OllJlmlt. It 
may be subject to· the reponing requirl!m«ltlll 
of 40 em Part 302.1 

(d) Secondary containment for tanb 
must include one or more of the 
following devices: 

{l} A liner (external to the taak): 
(2) A vault: 
{31 A double-walled tank: or 
(4) An equivalent device all aOlt1fO''Ied 

by the Regional Administrator. 
(e I In addition to the requirements of 

paragrephs (b). (el. and (d) of this 
section. secondary containment systems 
must satisfy the following requirements: 

(1 I Extemalliner systems must be: 
(i) Designed or operated to contain 100 

percent of the capacity of the largest 
tank within its boundary; 

(ii) Designed or operated to prevent 
n:n·on or infiltration of precipitation 

into th. secondary containment lIystem 
unless the coilecfum system has 
sufficient excess capacity to contain 
run-on or infiltretion. Such additional 
capacity muat be sufficient to contain 
precipitation .from a 25-yelU'. 24-hour 
rainfall event 

(ill) Free of cracb or gaps: and 
(Iv) ~ and installed to 

oompletiidy IUft'OODd the tank and to· 
cover all surromlding earth likely to 

contaa with the wate if 
re!e1llMd from. the tank(s) 
of preventing lateral. a ail 
migretion of thlll 

(2J Vault systems muat be: 
(i) Duignad or operated, to contain 100 

percent of the capacitY of the l~t 
tank within its boundary: , 

(ii) Designed or-operated to prevent 
nm-on or infiltration of precipitation. 
into the secondary containment system 
unIass the colledion system. hu 
sufficient to contain nm-on·or 
infiltration. Such additioaai capacity 
must be sufficient to contain 
precipitation. from a 2S-yar. 24-hour 
rainfall event: 

(ill) Clrurtrucied.with chemicaJ... 
resistant water stops in placa at all 
joints (if any): 

(iv) Provided with an impermeable 
interior coating·or lin.ins that is 
compatible with the lltored wate and . 
thet will prevent migretion of waste into 

• the concrete: 
(v) Provided with a means to protect 

against the formation of and ignition of 
vapors within the vault. if the waste 
being stored or treated: 

(A) Meets the definition of ignitable 
waste under § 262.::l of this chapter. or 

(D) Meets the definition of reactive 
wate under I ~ of this chapter and 
may form an ignitable or exploliiva 
vapor: and· 

(vi) Provided with an exterior 
moisture barrier or be otherwise 
duigned or operated to prevent 
migretion of moisture into the vault if 
the vault is subjed to hydraulic 
pressure. 

(31 Double-walled tanks muat be: 
(i) Duigned a an integral structure 

(i.e .• an inner tank within an outer shell) 
so that any release fl'I:.lm the inner tank 
is contained by the outer shell; 

Iii) Protected. if constructed of metal. 
from both corrosion of the primary tank 
interior an(~ ;he extemal surface of the 
outer shell: and 

(iii) Provided with Ii built-in. 
continuoull leak detection system 
capable of detecting Ii release within 24 
hours or at the earliest practicable time. 
if the owner or operator can 
demonstrate to the Regional 
Administrator. and the Regional 
Administrator concurs. that the existing 

leak detection technology or site 
conditions will not allow detection of a 
release within 24 hours. 

[Note.-The provisions outlined in the 
Steel Tank Institute's (ST!) "Standard for 
Dual Wall Underground Steel Storage Tank" 
may btl uud all guidelines for aIIpectl of the 
d~ of undIIfgrIIund stHI doublil-walled 
tenks.) 

(f) Ancillary equipment mual be 
provided with full secondary 
containment (e.g., I:nmch, jacketing, 
doubl.welled piping) that meets the 
requirements of paragrephs (b) and (cJ 
of this section except for: 

(1) Aboveground piping (exclusive of 
flanges, joints. valves, and cOllllectionsj 
that are visually inspected for leaks on a 
daily basis; 

(2) Welded Uanges, welded joints. and 
welded connections that are visually 
inspected for leaks· on a daily basis: 

(3) Sealless or magnetic coupling 
pumps that are visually inspected for 
lew on a daily basis: and 

(4) Pressurized aboveground piping 
systems with automatic shut-off devices 
(e.g .. excess flow check valves. flow 
metering shutdown devices. loss of 
pressure actuated shut-off devices) that 
are visually inspected for leaks on a 
daily basis. 

(g) The owner or operator-may obtain 
a variance from the requirements of this 
Section iflhe Regional Administrator ' 
finds. as a result of a demonstration by 
the owner or operator. either: 

(1) That alternative design and 
operating practices. together with 
location characteristics. will prevent the 
migretion of hazardous waste or 
hazardous constituents into the ground 
water 01' surfaca water at least as 
effectively as secondary containment 
during the active life of the tank system 
or (2) that in the event of a release that 
does migrete to ground water or sl.l.l'faca 
water • .no substantial present or 
potential ha2ard will be posed to human 
health or the environment. New 
underground tank systems may not. per 
a demonstration in aceQrdance with 
paragraph (g)(2) of this section. be 
exempted from the secondary 
containment requirements of this 
section. Application for a variance as 
allowed in paragraph (g) of this section 
doell not waive compliance with the 
requirements of this Subpart for new 
l .nk systems. 

(1) In deciding whether to grant a 
variance based on a demonstrdtion of 
equivalent protection of ground water 
and surface water. the Regional 
Administrator will consider: 

(i) The nature and quantity of the 
waste: 
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(i) Factors affecting the potential for 
corrosion. including but not limited to: 

(A) Soil moisture content 
(B) SoL! pH; 
(C) Soil sulfides level; 
(O) Soil resistivity; 
(E1 Structure to soil potential; 
(F) Influence of nearby underground 

metal structures (e.g.. pipinll1; 
. (G) Stray electric current . 

" (H) Existing corrosion-protection 
measures {e.g.. coating. cathodic 
protection}. and 

(ii) The type and degree of external" 
corrosion protection that are needed to 
ensure the integrity of the tank system 
during the use of the tank -system or 
component. consisting of one or more of . 
the following: . 

(A) Corrosion-resistant materials of 
construction suCh as special alloys. 
fiberglass-reinforced plastic. etc.; 

(B) Cotl'Osion-resistant coating (such 
as epoxy. fiberglass. etc.) with cathodic 
protection (e.g.. impressed curreDt or 
sacrificial anodes); and 

(C) Electrical isolation devices such as 
insulating joints. flanges. etc. 

[Note.-The practices described in the 
National Association of Corrosion Engineers 
(NACE) standard. "Recommended Practice 
(RP-O:!-85J-Control ofExtema1 Corrosion on 
Metallic Burled. Partially Burled. or 
Submerged Liquid Storage Systema. " and the 
American Petroleum Institute (APll 
Publication 1632. "Cathodic Protection of 
Underground Petroleum Storage Tanks and 
Piping Systems." may be used. where 
applicable. as guidelines in providing 
corrosion protection for tank systems.! 

(4) For underground tank system 
components that are likely to be 
affected by vehicular traffic. a 
determination of design or operational 
measures that will protect the tank 
system against potential damage: and 

(5) Design considerations to ensure. 
that: 

(i) Tank foundations will maintain the 
load of a full tank; 

(iil Tank systems will be anchored to 
prevent flotation or dislodgement where 
the tank system is placed in a saturated 
zone. or is located within a seismic fault 
zonr. and 

(iii) Tank systems will withstand the 
effects of frost heave. 

(b) The owner or ope!'ator of a new 
tank system must ensure that proper 
handling procedures are adhered to in 
order to prevent damage to the system 
during installation. Prior to covering. 
enclosing. or placing a new tank system 
or component in use. an independent. 
qualified installation inspector or an 
independent. qualified. registered 
professional engineer. either of whom is 
trained and experienced.in the proper 
installation of tank systems. must 

inspect the system or component for the 
presence of any of the following items: 

(1) Weld breaks; 
(2) Punctures: 
(3) Scrapes of protective coatings: 
(4) Cracks; 
(5) Corrosion: 
(6) Other structural damage or 

inadequate construction or installation. 
All diacrepancies must be remedied 
before the tank system is covered, 

" enclosed. or placed in use. 
. (c) New tank systems or components 

and piping that are placed underground 
and that are backfilled must be provided 
with a backfill material thet is Ii 
noncorrosive. porous. homogeneous 
substance. and that is carefully installed 
so that the bacicfilJ:is placed completely 
around the tank and compacted to 
ensure that the tank and piping are fully 
and uniformly supported. 

(d) All new tanks and ancillary 
equipment must be tested for tightness 
prior to being. covered. enclosed or 
placed in use. If a tank system is found " 
not to be tight. all repairs necessary to 
remedy the 1ea1«s) in the system must 
be performed prior to the tank system 
being covered. enclosed, or placed in 
use. 

(e) Ancillary equipment must be 
supported and protected against 
physical damage·and excessive stress 
due to settlement. vibration. expansion 
or contraction. 

[Note.-The piping system installation 
procedwu described in American Petroleum 
Institute (APIl Publication 1615 (November 
1979). "Installation of Underground Petroleum 
Storage Systems," or A.."JSl Standard B31.3. 
"Petroleum Refinery System." may be used. 
where applicable. sa guidelines for proper 
installation of piping syatems.1 

(n The owner or operator12lust 
provide ttle tn1e and degree of corrosion 
protection necessary. baaed on the 
information provided under paragraph 
(a)(3) of this section. to ensure the 
integrity of the tank system during use " 
of the tank system. The Installation of a 
corrosion protection system that is field 
fabricated must be supervised by an 
independent corrosion expert to ensure 
proper installation. 

(g) The owner or operator must obtain 
and keep on file at the facility written 
statements by those persons required to 
certify the design of the tank system and 
supervise the installation of the tank 
system in accordance with th .. 
requirements of paragraphs (b) through 
(0 of this section to attest that the tank 
system was properly designed and 
installed and that repairs. pursuant to 
paragraphs (b) and (d) of this section 
were performed. These written 
statements must also include the 

certification statement as required in 
§ 270.11(d) of this chapter. 
(Inionnation coUection requirements 
contained in paragraphs (a) and (g) were 
approved by the Office of Management and 
BudlJet 'mder control number 2OSQ-0050.) 

§ 265. 193 Containment and detection of 
refeae&. 

(a) In order to prevent the release of 
hazardous waste or hazardous 
conatituents to the environment. 
secondary containment that meets the 
requirements of this section must be 
provided (except as provided in 
paragraphs (0 and (g) of this section}: 

(1) For all new tank systems or 
components. prior to their being put into 
serviCe! . 

(2) For all existing tanks used to store 
or treat EPA Hazardous Waste Nos. 
Fo20. F021. F022, F023. F026. and FOZ7. 
within two years after January 12. 1987; 

(3) For those existing tank systems of 
known and documentable age. within 
two years aiter January 12. 1987. or 
when the tank systems have reached 15 
years of age. whichever comes !at~r: 

(4) Fur those existing tank system fur 
which the age cannot be documented. 
within eight years of January 12. 1987: 
but if the age of l~e facility age is 
greater than seven years. seconciary 
con~ainment must be prov:ded by the 
time the facility reaches 15 years of J~e. 
or within two yesr'3 of ranua~r 12. 1587. 
whichever comes later: and 

(5) For tank systems that stofe or treat 
materials that become hazardcus waet:lS 
subsequent to January 12. 1987. within 
the time intervals required in 
paragraphs (a)(l) through (a)(41 of tris 
section. except that the date that a 
material becomes a hazardous waste 
must be used in place oi January 12-
1981. 

(b) Secondary containment systems 
must be: 

(1) DeSigned, installed. and operated 
to prevent 3Ily migration of wastes or 
accumulated liquid out of the system to 
the soil. ground water. or surface water 
at any time during the '.!.Se of the tunk 
system: and " 

(2) Capable of detecting and collecting 
releases and accumulated liquids until 
the collected material is r~moved. 

(c) To meet the requirements of 
paragraph (b) of this section. secondary 
contail1ment systems must be at a 
minimum: 

(1) Constructed of or lined with 
materials that are .:ompatible with the 
waste{s) to be placed in the tank system 
and must have sufficient strength and 
thickness to prevent failure due to 
pressure gradients (including static head 
and external hydrological forces). 
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equipment and the probability of .m 
environmental or human health incident 
if the deterioration. or malfunction. or 
any operator error goes undetected 
between inspections. Areas subject to 
spilla, such all loading and unloading 
araas. must be inspected daily when in 
use. At III minimum. the iMpection 
lIChedula must· include the items and 
i'reqUtmcies called for in § ,'265.114, 
~.193. 285.195, 26U28, 265.347, 265.317, 
and 265.40S. . 

". .. 
18. Section is amended by 

revising paragraphs (b)(3) and (b)(6) to 
read as follows: 

! 2a.13 Opfntiug ~ 
.. . _."Y' 

(b) • e • 

(3) Records and results of waste 
analysis and trial tests performed all 
specified in § 1265.13, 265.200. 265.225. 
265.252. 265.2:73. 265.314, 265.341. 265.375, 
and 265.402. 

(6) MonitOring. testing. or analytical 
data when required by U 265.90. 265.94. 
265.191. 265.193. zas.l95. 265..276. 265.218. 
255.280(d)(1). 265.347. and 265.377: and 

19. Section 265.110 is amended by 
revising paragraph (b}(2) to read all 
follows: 

§ 265.110 ~lk=biIlty. 

(b) ••• 
(2) Tank systems !hat are reql}.ired 

under! 265.197 to meet requirements for 
landfills. 

20. Section 265.140 is amended by 
revising paragraph (b).to read es 
follows: 

§2S5.140 ~. 
• #I • (1 

(b) The requirements of § § 265.144 
and 265,146 apply only to owners and 
operators of disposal facilities and tank 
systems that ara required under 
§ 255.197 to meet the requirements for , 
landfills 

21. The Subpart J is revised to read as 
follows: 

Subj:lart J-Tank Systems 

§ 215.100 Appllcal:lility. 
The regulations of this Subpart apply 

to owners or operators of facilities that 
use tank systems for storing or treating 
hazardous waste. except as otherwise 
provided in paragraphs (a) and (b) of 
this section or in § 265.1 of this part. 

faj Tanks that are used to store or 
'~eat hazardous waste containing no 

free liquids and that are situated inside 
a buUding with an impermeable floor 
ara exempted from the requirements of 
§ .255.193 of this subpart. To 
demonstrate the absence or presence of 
free liquids in the stored/treated waste. 
EPA Method 909S (Paint FUter Liquids 
Test) as described in "Test Methods. for 
Evaluating Solid WastM, Phyaicall 
Chemlcal Methods" (EPA Publil::atioo. 
No. SW-IMa) must be ued. 

(b) Tanka, including d4dined 
in t 200.10, that sene as of a· 
$KOndary containment system to collect 
or contain relelillHllt of hazardous westes 
are exempted ·from· the nii::tuirementll in 
t 265.193. 
(bUormatioB eoi1l1CtiOD reqUiremeftt: . 
contaimIId iD ~ph (al wu approved by 
the OffiCII of Managemnt and Budpt 1.IDdiw 
control_1m> ~l 

1265.191 ~ofe~~ 
SY~'s~. 

(a) For each existing tank system that 
does not hav, secandary cantainment 
meeting the requirements. of § 265.193. 
the owner or operator must determine 
that the tank system is not leaking or is 
unfit for use. Except as provided in 
paragraph (c) of this section. the owner 
or operator must obtain and keep on file 
at the facility a written assessment 
reviewed and certified by an 
independent. qualified. registered 
professional engineer in accordance 
with § 270.11(d). that attests to the tank 
system's integrity by January 12. 1988. 

(b) This auessment must determine 
that the tank system is adequately 
designed and has sufficient structural 
strangth and compatibility with the 
waste(s} tabe stored or treated to 
enIIUl't'I that it will oot conapse. rupture. 
or fail.. At a minimum. this assessment 
must camrider the follOwing: 

(1) Design stmderd(s). if available, 
according to which the tank and 
ancillary equipment were constructed: 

(2)Haza.rdous characteristics of the 
wa8te(s) that have been or will be 
handled: 

(3) Existing corrosion protection 
measUl't'ls; 

(4) Documented age of the tank 
system. if available. (otherwise. an 
estimate of the age): and 

(5) Results of a leek test. internal 
inspection. or other tank integrity 
examination such that: 

(iJ For non-emerable underground 
tanks. this assessment must consist of a 
leak test that is capable of taking into 
account the effects of temperature 
variations. tank end deflection. vapor 
pockets. and high water table effects. 

(iiJ For other than non-enterable 
undergro·md tanks and for ancillary 
equipment. this assessment must be 

either a leak test. as described above. or 
an internal inspection and/or other tank 
integrity examination certified by an 
independent. qualified. registered 
professional engineer in accordance 
with ! 270.11(d) that addresses cracks. 
leaks. corrosion. and erosion. 
{N~ThIil practiclI!I described in thlll 

Amllrican Petroleum lruititutl (APn 
Publk:atiM. CuiWil for lhspectioD of Reflll.lry 
Equipmnt. Chapter xm. "Atmospheric and 
Low-~ Storage Tanb," 4th edition. 
1961. may be UHd. where applicable. alii 
guilllelina in conducting tlle integrity 
~l:iou of an other than oon-entereble 
unWilrground tank system., 

(c) Tank systems !hat store or treat 
materials that become hazardous wastes 
subsequent to July 14. 1986 must conduct 
this assessment within 12 months after 
the date that the waste becomes a 
hazardous waste. 

(d) It as a result of the assessment 
conducted in accordance with 
paragraph (a) of this section. a tank 
system is found to be leaking or unfit for 

. use. the owner or operator must comply 
with the requirements of § Z65.195. 
(Information collection requirements 
contained in paragrapluJ (aHd) were 
approved by the Offi.::!! of Management and 
Budget under control number Z05O-OOSo.) 

§ 215.192 ~ amllnmiJatlOl'l of new 
~ syatems (If' eom;IOnentS. 

(a) Owners or operator:; of new tank 
systems or components must ensure t!o:at 
the foundetion. structural support. 
seams. cannections. and pressure 
controls (lI applicable) are adequately 
designed and that the tank system has 
sufficient structural strength. 
compatibility with the waste(s) to be 
storad or treated. and corrosion 
protection so that it will not collapse.· 
rupture. or fail. The owner or operator 
must obtain a written assessment 
reviewed and certified by an 
independent. qualified. registered 
professional engineer in accordance 
with §270.11{d) attesting that the 
system has sufficient structural integrity 
and is acceptable for the storing and 
treating of hazardous waste. Thi~ 
assessment must include, at a r:linimum. 
the fonowing jnformation: 

(1) Design standard(s) according to 
which the tank(s) and ancillary 
equipment is or will be constructed. 

(2J Hazardous characteristics of the 
waste(s) to be handled. 

(3) For new tank systems or 
components in which the external shell 
of a metal tank or any external metal 
component of the tank system is or will 
be in contact with the soil or with water. 
a determination by a corrosion <:!xpert 
of: 
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there is or hu been a Masa of hazardous 
wasta or hazardous colUltituents into the 
environment. issue an order under RCRA 
sections 300t(wJ. 3008{b). or 7003(a) requiring 
corrective action or such other response as 
deemed necessary to protect human health or 
the environment.) 

{Note.-See ~ 264.15{e) Cor the requirements 
necessary to remedy a failure. Also. 40 CFR 
Pert 302 may require the owner or operetor to 
notify the National Respol1lle Center of 
certain rel ...... 1 

(information collection requirements: "" 
contained in paragraphs (d). (e). and (ft were 
approved by the Office of Management and 
Budget under control number 2D5G-005O) 

§ 284.197 CIoeure and poatodOscn .... 

(a) At closure of a tank system. the 
owner or operator must remove or 
decontaminate all waste 18Sidues. 
contaminated containment system 
components (liners. etc.). contaminated 
soils. and structures and equipment 
contaminated with waste. and manage 
them as hazardous waste. unless 
§ 261.3(d) of this Chapter applies. The 
closure plan. closure activities. cost 
estimates for closure. and financial 
responsibility for tank systems must 
meet all of the requirements specified in 
Subparts G and H of this Part. 

(b) If the owner or operator 
demonstrates that not all contaminated 
soils can be practicably removed or 
decontamim~ted as required in . 
paragraph (a) of this section. then the 
owner or operator must close the tank 
system and perform post-closure care in 
accordance with the closure !lnd post
closure care requirements that apply to 
landfills (§ 264.310). In addition. for the 
purposes of closure, post-closure. and 
financial responsibility, such a tank 
system is then considered to be a. 
landfill. and the owner or operator must 
mef!t all of the requirements for landfills 
specified in Subparts G and H of this 
Part. 

(cl If an owner or operator has a tank 
system that does not have secondary 
containment that"meets the 
requirements of § 264.193 (b} through (f) 
and is not exempt (rom the secondary 
containment requirements in accordance 
with § 264.193(g). then: 

(1) The closure plan" for the tank 
system must include both a plan for 
complying with paragraph (a) of this 
section and a contingent plan for 
complying with p"ragraph (bl of this 
section. ' 

(2) A cor:>ingent post-closure plan for 
complying with paragraph (b) of this 
section must be prepared and submitted 
as part of the permit application. 

(31 The cost estimates calculated for 
closure and post-{;losure care must 
reflect the costs of complying with the 
contingent closure plan and the 

contingent post.closure plan. if those 
costs are greater than the costs of 
complying with the closure pian 
prepared for the expected closure under 
paragraph (a) of this section. 

(4) Financial assurance must be based 
on the cost estimates in paragraph (c}(3) 
of this section. 

(5) For the purposes of the contingent 
closure and post-clO8Ul'8 plans; such a 
tank system is considered to be a 
landfill. and the contingent plans must 

" meet all of the closure. post-closure. and 
financial 18Sponsibillty requirements for 
landfills under Subparts G and H of this 
Part. 

(Information collection requimnents 
contained inparagrapbs (aHe) were 
appmved by the Omce of Management and 
Budget under control· cumber 205()..0050) 

1284.191 ~requtI"l ..... tafor 
IgnItai*t or rucuv. ....... 

(a) Ignitable or reactive waste must 
. not be placed in tank systems. unless: 

(1) The waste is treated. rendered. or 
mixed before 01' immediately after" 
placemenUn the tank system so that: 

(i) The result!ng waste. mixture. or 
dissolved matenal no longer meets the 
definition of ignitable or reactive waste 
under § § 261.21 or 261.23 of this Chapter. 
and 

(U) SeCtion 264.17{b) is complied with: 
or 

(2) The waste is stored 01' treated in 
such a way that it is protected from any 
material or conditions that may cause 
the waste to ignite or react: or 

(3) The tank system is uaed solely for 
emergencies. 

(b) The owner or operator of a facility 
where ignitable or reactive w{lste is 
stored or treated in a tank must comply 
with the requirements for the 
maintenance of protective distances 
between the waste management area 
and any public ways. streets. alleys. or 
an adjoining property line that can be 
built upon as required in Tables %-1 
through ~ of the National F'ini 
Protection Aasociation's "Flammable 
and Combustible Liquids Code:' (1977 or 
1981). (incorporated by reference. see 
§ 2IlO.11}. 

§ 284..199 SpeclaI requirements fM 
incompatible wutu. " 

(a) Incompatible wastes. or 
incompatible wastes and materials. 
must not be placed in the same tank 
syste:n . ..I.niess § 264.17(b} is complied 
with. 

(b) Hazardous waste must not be 
placed in a tank system that has not 
been decontaminated and that 
preViously held an incompatible waste 
or material. unless § 254.1i(b) is 
complied with. 

PART 265-;NTERIM STATUS 
STANDARDS FOR OWNERS AND 
OPERATORS OF HAZARDOUS WASTE 
TREATM£NT, STORACe. AND 
DISPOSAL FACIUneS 

40 CFR Part 265 is amended as 
follows: 
" 14. The Authority citation for Part 255 
continues to read as fonows: 

Authority: Sees. 1006. 2002( a J. 3004. 3OOS. 
and 3015 of the SoUd Waste Disposal Act. as 
amended by the Resource Comervation and" 
Recovery Act of 1978, as amended (42 U.S.c. 
6905. 6912(a). 6924. fl925. and 6935). 

15. The Table of Contents and the 
nE!ading of Part 265, Subpart J-Tanks is 
revised to read as fonows: 
• • • 
~ .l-Tank Sy8tem8 

Sec. 
265.190 AppUcabillty. 
265.191 Assessment of existing tank 

system's integrity. 
265.192 Design and ilUltallation of new lank 

systems or components. 
265.193 Containment and detection of 

releaseS. 
265.194 General operating requirements. 
285.19S Inspections. 
Z55.196 Response to leaks or spills and 

disposition of leaking or unfit-for-use 
tank systems. " 

Z55.197 Closure and post-closure care. 
:63.198· Special requirements for ignitable or 

reactive wastes. 
Z65.199 Special requirements for 

incompatible wastes. 
Z65.2OO Waste analysis and trial tests. 
265.201 Special requirements for generators 

of between 100 and 1.000 kg/mo that 
accumulate hazardous waste in tanks. 

• 
16. Section 265.13 is amended by 

revising paragraph (b)(6) to read as 
follows: 

§ 265.13 Generai waste analysis. 
• 

(b) • • • 
(6) Where applicable. the methods 

that will be used to meet the additional 
waste analysis requirements for specific 
waste management methods as 
speCified in § § 265.200. 265.225. 263.252. 
265.273. 265.314. 265.345. 265.3i5. and 
265.402. 

li. Section 265.15 is amended by 
revising paragraph (bJ(4) to read as 
follows: 

§ 265.15 General inspection requirements. 

(b) ••• 

(4) The frequency of inspection may 
vary for the items on the schedule. 
However, it should be based on the rate 
of possible deterioration of the 
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(3) Thl! coostrnction matmlilil and the 
ana immediately surroundint the 
externally accessible portion of thl! tank 
system. includint the secondary 
contammant system (e.g .. dikes l to 
detect erosion or signs of releaS8ll of 
huardous wuta (e.g.. wet dead. 
veptation). 
~oo2M.1S{c)~tM . 

ownar or opimltor to ~ uy 
detmonlltWn or ~oo M findL SIIdion 
2M.1III ~ tb. ClWMf or opmnor to 
rwtify tM RlIIioul Admini®lfator wit.hiIa :w. 
hours of ~ Ii lieU. AIIo. 40 CPR Put 
302 may requinll tM ownar or openator to 
notify till! Natiomll Re!rpooH Qmtllf of Ii 
rele_.) 

(c) The owner or operator mut 
inspect cathodic protection systeMS. if 
present. according to. at a minimum. the 
following schedule· to ensure that they 
are functioning properly: 

(1) The propel' operetion of the 
cathodic protection system must be 
confirmed within six montha after initial 
installation and annually thereafter: and 

(2) All sources of impressed current 
must be inspected and/or tested. as 
appropriate. at least bimonthly (i.e .• 
every other month). 

[Note.-The practicas described in the 
National AsIocietion of Corroliion Engineera 
(NACEl standard. "Recommended Practica 
(RP-02-85)-Control of Externa! ColTOllioo 00 
Metallic Buried. Partially Buried. or . 
Submerged Liquid Storage Systems." ue thE! 
American Petroleum Institute (API) 
Publication 1632. "Cathodic Protection of 
Underground Patroleum Storage Tanks and 
Piping Systems." may bE! used. where 
applicable. aa guidelines in maintaining ud 
inspectingc:atbodic protection system!!.1 

(d) The owner or opantor must 
document in the operating record of the 
facility an inspection of those items in 
paragraphs (a) through (c) of this 
section. 
(Information coUectioi1l'1l1quiremuts 
contained in paragraph (a) ud (dl were 
approved by the OffiCII of Muagement uo 
Budget under control number 2Q5O...OOlIO) 

§2M.1M R~ to !ales or ... and 
~ of IaIdng or unfIt·for.we tank 
~ 

A tank system or secondary 
containment system from which there 
has been a leak or spill. or which is unfit 
for Wie. must be removed from slu'vice 
immediately. nd the owner or operator 
must satisfy the follOWing requirements: 

(a) Cessation of Use: prevent flow 01' 
addition of wastes. The owner 01' 

operator must immediately stop the flow 
of hazardous waste into the tank system 
or secondary containment system and 
inspect the system to determine the 
rause of the release. 

(b) Removal of waste from tank 
,-ystem or secondary containment 

system. (1) If the release wu from the 
tank system. the owner/operator must. 
within Z4 hoUl'S after detection of the 
leak or. if the owner/operator 
demonstrates that it is not possible. at 

ea:rliest practicable time. remove as 
of the wusta u ia nuesoory to 

prevent further release of huardous 
waste to the and to allow 
iMpaction and repair the tank systam 
to be perfom!.llld. 

(2) If the matmal releasad wu to III 

~ containment all 
released matmlilil must removed 
within Z4 hoUl'S or in u timely Ii manna:r 
U is possible to prevent harm to human 
health and the environment. 

(c) Containment afvisible releases to 
the environment. The owna:r I operator 
must immediately conduct a visual 
inspection of the release and. based 
upon that inspection: 

(1) Prevent furtha:r migration of the 
leak or spill to soils or surface water: 
and 

(2) Remove. and properly dispose of. 
any visible contamination of the soil or 
surface water. 

(d) Notifications.. report.!. (1) AIly 
release to the environment. except as 
provided in paragraph (d)(2) of this 
section. must be reported to the 
Regional Administrator within 24 hoW'S 
ofita detection. If the release has been 
reported pursuant to 40 CPR Part 302-
that report will satisfy this requirement. 

(2) A leak or spill of hazardous waste 
that is: 

(i) Less than or equal to a quantity of 
one (1) pound and 

(ill Immediately contained (4nd 
cleaned-up is exempted from the 
requirements of this paragraph. 

(3) Within 30 days of detection of a 
release to the environment. a report 
containing. the following information. 
must be sllhmittad to the Regional 
Adminiscator: 

(i) Likely route of migration of the 
rElleue; 

(Ii) Characteristice of the surrounding 
soil (soil composition. geology. 
hydrogeology, climate); 

(iii) Results of any monitoring or 
sampling conducted in connection with 
the release (if available). If sampling or 
monitoring data relating to the release 
an not available within 30 days, these 
data must be submitted to the Regional 
Administrator as soon as they become 
available. 

(iv) Proximity to downgradient 
drinking water. surface water. and 
population areas: and 

(v) DeSCription of response actions 
taken or planned. 

(e) Provision of secor-dory 
containment. repair. or closure. (1) 
Unless the owner/operator satisfies the 

requirements of paragraphs (eJ(2) 
through (4) of this section. the tank 
system must be closed in accordance 
with § 2134.197. 

(2) If the cause of the release was a 
spill that has not damaged the integrity 
of the system. the owner/operator may 
return the system to semce as soon as 
the released wute is removed and 

. repain, if necassary. are made. 
(3) If the cause of the release was a 

leak from the tank system into 
the secondary system. the 
system must be repaired prior to 
returning the tank system to service. 

(4) If the source of the release was a 
leak to the environment from a 
component of a tar.k system without 
secondary containment. the owner/ 
operator must provide the component of 
the system from which the leak occurr~d 
with secondary containment that 
satisfies the requirements of § 254.193 
before it can be returned to service. 
unless the source of the leak is an 
aboveground portion of a tank system 
that can be· inspected visually. If the 
source is an aboveground component 
that can be inspected visually. the 
component must qe repaired and may be 
returned to service without seccndary 
containment as long as the requirements 
of paragraph '(f) of this section are 
satisfied. If a component is replaced to 
comply with the requirements. of this 
subparagI'3ph. that component must 
satisfy the requirements for new tank 
systems or components in § § 2134.192 
and 264.193. Additionally. if a leak hus 
occurred in any portion of a tank system 
component that is not readily accessible 
for visual inspection (e.g., the bottom of 
an inground or onground tank). the 
entire component must be provided with 
secondary containment in accordance 
with § 264.193' prior to being returned to 
use. 

(f) Certification of major repairs. If 
the owner/operator has repaired a tank 
system in accordance with paragraph (e) 
of this section. and the repair has been 
extensive (e.g .. installation of an internal 
liner: repair of a ruptured primary 
contair.ment or secondary containment 
vessel). the tank system must not be 
returned to service unless the owner I 
operator has obtained a certification by 
an independent. qualified. registered. 
professional engineer in accordance 
with § 270.11(d) that the repaired system 
is capable of handling hazardous wastes 
without release for the intended life of 
the system. This certification must be 
submitted to the Regional Administrator 
within seven days after returning the 
tank system to use. 

[Note.-The Regional Administrator may. 
on the basis of any information received that 
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(iil Decontaminate or remove 
contaminated soU to the extent 
necessary to: 

(Al Enable the tank system for which 
the variance was granted to resume 
operation with the capability for the 
detection of releases at least equivalent. 
to the capability it had prior to the 
release; and 

(B) Prevent the migration of hazardous 
waste or hazardou.a constituents to 
ground water or surface water: and 

(iii) If contaminated soU cannot be 
removed or decontaminated in 
accordance with para8raph (8)(3)(ii) of 
this section. comply with the . 
requirement of § 264.197(b}. 

(4) The owner or operator of a tank 
system. for which a variance from 
secondary containmant had been 
granted in accordance with the 
requirements of paragraph (8)(1) of this 
section. at which a release of hazardous 
waste has ocCU1'1'8d from the.primary 
tank system and has migrated beyond 
the zone ofagineering control (as 
established in the variance). must: 

(1) Comply with the requirements of 
§ 264.196 (a). (b). (cl. and (d);. and 

(ii) Prevent the migration of hazardous 
waste or hazardoua constituents to 
ground water or surface water. if 
possible. and decontaminate or remove 

• contll111in8ted soil If Contaminated soU 
cannot be decontaminated or removed 
or if ground water has been 
contaminated. the owner or operator 
must comply with the requirements of 
§ 284.197{b): and 

(iii) If repairing, replacing. or 
reinstalling the tank system. provide 
secondary containment in accordance 
with the requirements of paragraphs (a) 
through (f) of this section or reapply for 
a variance from secondary·containment 
and meet the requirements for new tank 
systems in t 264.192 if the tank System is 
replaced. The owner or operator must 
comply with these requirements even if 
contaminated soU can be 
decontaminated or removed and ground 
water or surface water has not been 
contaminated. 

(h) The following procedures must be 
followed in order to request a variance 
from secondary containment: 

(1) The Regional Administrator must 
be notified in writing by the owner or 
operator that he intends to conduct and 
submit a demonstration for a variance 
from secondary containment as allowed 
in paragraph (g) according to the 
following schedule: 

(i)"For existing tank systems. at least 
24 months prior to the date that 
serondary containment must be 
prOVided in accordance with paragraph 
{a) of this section. 

(ii) For new tank systems. at least 30 
days prior to entering into a contract for 
installation. 

(2) As part of the notification. the 
owner or operator must also submit to 
the Regional Administrator a description 
of the steps neceaaary to conduct the 
demonstration and a timetable for 

. completing each of the step .. The 
demonstration must addresa each of the 
factors listed in paragrapb (g)(l) or 
paragrapb (8)(2) of this section: 

(3) The demonstration for a variance 
must be completed within 180 days ~ 
notifying the Regional Administrator of 
an intent to conduct the demonstration: 
and 

(4) If a vananca is granted under this 
paragraph. the Regional Administrator 
will require the permittee to construct 
and operate. the tank system in the 
manner·thet was demonstrated to meet 
the requirements for the variance. 

(il All tank systems. until such time as 
secondary containment that meets the 
requirements of this .sectionia provided. 
must comply with the following: 

(1) For non-enterable underground 
tanks. a leak test that meets the 
requirements of § 264.191(a) or other 
tank integrity method. as approved or 
required by the Regional Administrator. 
must be conduc:te4 at least annually. 

. (2) For other than non-entarable " 
underground tanks, the owner or 
operator must either {iJ conduct a leak 
test as in paragrapb (jUl) or (ii) of this 
section develop a schedule and 
procedure for an assessment of the 
overall condition of the tank system by 
an independent. qualified registered 
professional engineer. The.schedule and 
procedure must be adequate to detect 
obviotdl cracks. leaks. and corrosion or 
erotrion that may lead to eracU and 
leW. The OWner or operator must 
remove tha stored waste from the tank. 
if necessary. to allow the condition of all 
internal tank surfaces to be asHssed. 
The frequency of these assessments 
must be based on the matarial of 
construction of the tank and ita ancillary 
equipment. the age of the system. the 
type of con'Osion or erosion protection 
used. the rate of corrosion or erosion . 
observed during the previous inspection. 
and the characteristics of the waste 
being stored or treated. 

(") For ancillary equipment. a leak te'lt 
. or other integrity assessment as 
approved by the Regional AdministIator 
must be conducted at least annually. 

[Note.-The practlcel described in the 
American Petroleum Institute (API) 
Publication Guide for Inspection of Refmery 
Equipment. Chapter xm. "Atmospheric and 
Low-Pressure Storage Tanks." 4th edition. 
1981. may be used. where applicable. as 

guidelines for assessing the overall condition 
of the tank system.j 

(4) The owner or operator must 
maintain on me at tha facility a record 
of the results of the assessments 
conducted in accordance with 
paragraphs (i}[l) through (i)(3) of this 
section. 

(5) If a tank system or component is 
found to be leaking or unfit for use as a 
result of the leak test or assessment in 
paragraphs (i)(l) through (i)(3) of this' 
section. the owner or operator must 
comply with the requirements of 
§"264.196. 
(Information collection requirements 
contained in paragrapbJ (cl. (dl. (e). (g). (h). 
and (il were approved by the Office of 
Management and Budget under control 
number~.) 

5264.194 GenonII ~ r8quitementS. 
(a) Hazardous wastes or treatment 

reagents must not be placed in a tank 
system if they could cause the tank. its 
ancillary equipment. or the containment 
system:o rupture, leak. corrode. or 
Oth3· faU. - . 

(b) owner or operator u"""c;t use 
approp ate controls and practices to 
prevent spills and overflows fro.m tank 
or contaitUnent systems. These Include 
at a minimum: 

(lJ Spill preventi~n controls (e.g. •. 
check valves. dry Qlsconnecl couphngs); 

(2) Overfill prevention controls (e.g .. 
level sensing devices. high level alarms. 
automatic feed cutoff. or bypass to a 
standby tank); and 

(3) Maintenance of sufficient 
freeboard in uncovered tanks to prevent 
overtopping by wave or wind action or 
by precipitation. 
. (cll'he owner or operator must 
.comply with the requirements of 
t 264.196 if a leak or spill occurs in the 
tank system. 

(!nformation collection requirements 
contained in paragraph (ej were approved by 
the Office of Management and Budget under 
control number 2050-00501 

§ 284.195 II1SfMCUonS. 
(a) The owner or operator must 

develop and follow a schedule and 
procedure for inspecting overfill 
controls. 

(b) The owner or operator must 
inspect at least once each operating day: 

(1) Aboveground portions of the tank 
system, if any. to detect corrosion or 
releases of waste: 

(2) Data gathered from monitoring and 
leak detection equipment (e.g .• pressure 
or temperature gauges. monitoring 
wellsl to ensure that the tank system is 
being operated according to its design; 
and 



(2) Vault aysteml must be: .. 
Ulllesigned Of operated to contain 100 

pen:ent of the capacity of the largest 
tank within its ·boundary; • 

(ii) Daigned or operated to prevent 
_ run-oe Of infiltration of precipitation 
into the sscondary Clmtainm.ent 
unltiS the colllflCtion system. 
IUft'idet mtcaR capacity to 
run-on er infUtration. Sw::h edIlliti€lMl 
C8l1acilty mut be lInf!'icient to 

event: 
(iii) C:mstmded with chemical

resistent water stope ill plica at.aU 
Joints {if eny}: 

(Iv) Provided with lUl'impmruilabJe 
mterier.coating er lining that i$ . .. 
compatible with the sterea wute atld 
that will prevent migration of wute into 
the coecrete;.· -

(v) PrOvided with a mew to protect 
against the formation of end ignition of 
vapors within the vauit. if the waite . 
being stored or treated:· . 

(A) MeeIli the deftnition 01 Ignitable 
waste under t 282.2l of this chapter. er 

(B) Meets the deflnitjn ..... ill ~w . 
wallte under f :~1 of this chaJJel'. atld 
... o.u/ ".mn an ignitable or explomr. . 

vapor. '. 
(vi) Provided with an exterior' . 

moisture barrier or be otherwise . 
designed or opereted to' prevent . 
migration of moisture into the vault if 
the vault is subject to hydrewic 
pressure. 

(3) Double-walled tanks must be: 
(i) Designed as an integral structure 

(i.e~ an inner tank completely enveloped 
within an outer abell} so that ~y 
relealle from the inner tank is contailled 
by the outer shell. 

(ii) Protected. if constructed' of metal; 
from both corrollion of the prunary __ 
interior and of the external surface of 
the outer shell: and 

(iii) Provided with a built-m . 
continuOWi leak detection system. . 
capable of detectiq a release within ~ 
hours. er at the earliest practicable tiDie. 
if the owner or operator can· 
demonstrate to the Regional 
Administrator. and the Regional. 
Administrator concludes. that the 
existing detection technology or site 
conditions would not allow detection of 
a release within 24 hours. 

(Note. ..... rbe provisions outlined in the 
Steel Tanklnstitute's (STI) "Standard for 
Dual Wall Underground Steal Storage Taw" 
may be used all guidelines for aspects of the 
design of underground steel double-walled 
tanks.) 

(f) Ancillary equipment must be 
provided with secondary containment 
(e.g .• trench. jacketing. double-walled 
piping) that meets the requirements of 

paralJl:'I1PM (b) and (0) of thilt llection.· 
except for. 

(1) Aboveground piping (excius~vEl of 
flanges. joints. valves. and other 
connections) that ara visually inspectEld 
for lew on a daily basil; 
. (2) Welded flanges. welded Joints. aru:I 
welded connectionll.' thet ara vilUaily 
inepected fer leW aD II daily baQ 

(3) Sean- er magneti~ coupliq 

. (4) ~.aboveground piping. 
systeml with automatic shut-off devicas 
(e.g,. mtcaR flow-cheek·valves. flow 
metaring ihutdown devices. Willi!- of 
~ actuated shut-off devicell) tfult 
ara viaually inspected fer leab on a . 
daily basis. . . 
. (g) The owner 01 operator mey obtain 

a variance from the requirements of ~ 
lleCtion if the Regional Admin.istrater 
finds. alii III result of a demonstration by 
the'owner or operator that alternative 
design and operaUn3 practices. together 
with.location characteristics. will 
prevent the migration Of any !mzardou 
waste Of hazardous coutituents into the 
ground water. or sUri'aca water at least 
all effectively as secondary containment 
during the active life of the tank sys~em. 
01' that in the event of a release that . 
does migrate to ground water or surfaca 
water. no IiUbstential present er 
potential hazard will ba posed to hwnaD 
health Of the environment New 
underground tank systems may not. per 
a dem.onstration in accordanca with 
paragraph (8)(2) of this slflCtion. be 
exempted from the ·seconrlary 
containment requiramentl!! of thi$ 
1leCticm. 

(1) In decid.ing whether to grant III. 
varianca bued on Ii demonstration of 
eqllival,nt protection of ground water 
atld surface water. the Regional . 
.Administrator will couider. 

(1) The· nature and quantity.of the 
wastes:' . 

(li) The proposed alternate design and 
operation; 

(iii) The hydrogeologic setting of the 
facility. mciuding the thickness of soils 
present between the tank system and 
ground water. and 

(Iv) Ail other factors that would 
influence the quality and mobility of the 
hazardous constituents and the potential 
for them to migrate to ground water C!~ 
surfaca water 

(2) In deciding whether to grant a 
varianca based on Ii demonstration of 
no substantial present Of potential 
hazard. the Regional Administrator will 
consider: 

(i) The potential adverse effects on 
ground water. surface water. and land 
quality taking into account: 

25415 

(A) The phystcal and chemical 
characteristics of the waste in the tank 
system. including its potential for 
migration. 

(B) The hydrogeological 
characteristics of the facility and 
surrounl:nng land. 

(e) The potential for health rillb 
caused by human exposure to waste 
Constituents. 

. (0) The potential fOf IllUIl8!!1lr 

wildlife. l'Jh~'si.C:!ll 
s~ waste 
constituents. and 

(B) The pereistenee and permanem:e
of the potential adverse effects: 

(ill The potential adverse effects of a 
release on ground-water quality, taking 
mtoaccount: 

(A) The quantity and quality of 
ground water and the direction of 
ground-water flow. 

(B) The proximity and withdrawal 
rates of ground-water users, 

(e) The CUl'1'I1Int and future uses of' 
ground watar in the area, and 

(0) The existing quality of ground 
water. including other sourees of 
contamination and their cumulative 
impact on the ground-water quality; 

(iii) The potential adverse effects of a 
release on surface water quality, taking 
mto account: . 

(Al TM quantity and quality of 
ground water and the direction of 
ground-water flow. 

(B) The patterns of rainfall m the 
region. 

(e) The proximity of the tank system 
to surfaca waters, 

(D) The CUl'1'I1Int and future uses of 
surface waters in the arae and any. 
water quality standards established for 
those surface waters. and 

(B) The exillting quality of surface 
water. lnclud.ing other sources of 
contammation and the cumulative 
impact on surface-water quality; and 

(Iv) The potential adverse effects of a 
release on the land surrounding the tank 
system. taking into account: 

(AJ The patterns of rainfall in the 
region. and 

(8) The current and future uses of the 
surrounding land. 

(3) The owner or operataI.' of a tank 
system. for which a variance from 
secondary containment had bllell 
granted in accordance with the 
requirements of paragraph 19)(l) of this 
section. at which a release of hazardous 
waste has occurred from the primary 
tank system but has not migrated 
beyond the zone of engineering control 
(as established in the variance), must: 

(i) Comply with the requirements of 
§ 264.196. except paragraph (d). and 
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remedy the leak(s) in the system must 
be performed prior to the tank system 
being covered. enclosed. or placed into 
use. 

(e) Ancillary equipment must-be 
supported and protected against 
physical damage. and excessive stress· 
due to settlement. vibration. expansion. 
or contraction. .. 

lNote.-The piping system installation 
procedures described in American Petroleum 
Institute (API') Publication. 1615 (November . 
1979). "Installation of Underground Petroleum 
Storage Systems," or ANSI Standard B31.3. 
"Petroleum Refinery Piping." and ANSI 
Standard B31.4 "Uquid Petroleum 
Transportation Piping System." may be used. 
whent applicable. as guidellnas for proper 
installation of piping systems.1 

(f) The owner or operator must . 
provide the type and degree of corrosion 
protection recommended by an 
independent corrosion expert. based on 
the information provided under 
paragraph (a)(3) of this section. or odier 
corrosion protection if the R~onal 
Administrator believelr other corrosion 
protection'is necessary to ensure the 
integrity of the tank system during use 
of the tank system. The installation of a 
corrosion protection system that is field· 
fabricated must be supervised by an 
independent corrosion expert to ensure 
proper installation. 

(gJ The owner or operator· must obtain 
arA keep on file at the facility written 
statements by those persons required to 
certify the design of the tank sys.tem and 
supervise the installation of the tank 
system in accordance with the 
requirements of paragraphs (b) through 
(0 of this section. that attest that the 
tank system was properly designed and· 
installed and that repairs. pursuant to 
paragraphs (b) and (d} of this section. 
were performed. These written 
statements must also include the 
certification statement as required in 
§ Z1O.11(d) of this Chapter. 
(lnfoRllation coUectlon requirements 
contained in paragraphs (a) and (8) Went 
approved by the Office of Management and 
Budget under control number 2050-0050.) 

§ 264.193 Containment and detection of 
releases. 

(al In order to prevent the. release of 
hazardous waste or hazardous 
constituents to the environment. 
secondary containment that meets the 
requirements of this section must be . 
provided (except as provided in 
paragraphs (0 and (g) of th'is section): 

(1) For all new tank systems or 
components. prior to their being put into 
service: 

(2) For all existing tank systems used 
to store or treat EPA Hazardous Waste 
~os. F020. F021. F022. F023. F026. and 

F021. within two years after January 12. 
1987: . 

(3) For those existing tank systems of 
known and documented age. within two 
years after January 12. 1987· or when the 
tank system has reached 15 years of age. 
whichever comes later; md 

(4) For those existing tank systems for 
which the age cannot be documeDted. 
Within eight years of January 12. 1987: 
but if the age of the facility Is greater.. . 
than seven-years. secondary 

. containment must be provided by the . 
time the facility reaches 15 years of age. 
or Within· two years of January l2. 1987. 
whichever comes later: and 
. (5) For tank.systema that store or treat 

materials that b8come hazardous. Wastes 
IUbseqwmt-to January 12. 1987,.within 

. the time intervals required in 
paragraphs. (a)(l) through (a)(4) of this 
section. except that the date that a 
material becomes a hazardous wute 
must be ~.in place of January 12. 
1987.. 

(b) Secondary containment systems 
must be: . 

(l).Designed. mstalled..and operated 
to prevent any migraUQD of wastes or, 
accumulated liquid out of the system to. 
the soil. ground water. or surface water 
at any time duribg the use of the tank 
system: and . 

(2) Capable of detecting and collecting 
releases and accumulat81i Uquids·until 
the collected material is removed. 

(cl To meet the requirements of 
paragraph (b) of this section. secondary 
containment systems must be at a 
minimum: 

(1) Constructed of or lined with 
materials that are compatible with the 
wastes(s) to be placed in the tank 
system and must have sufficient 
strength and thickness to prevant failure 
owing to prassure gradients (including 
static head and external hydrological 
forces). physical contact with the waste 
to which it is exposed. climatic 
conditions. and the stress of daily 
operation (including stresses from 
nearby vehiCular traffic). 

- (2) Placed on a foundation or bese 
capable of pro\'iding support to the 
secondary containmant system. 
resistance to pressure gradients above . 
and below the system. and cepable of 
preventing failure due to settlement. 
compression. or upHft: 

(3) Provided with a leak-detection 
system that is designed and operated so 
that it will detect the failure of either the 
primary or secondary containment 
structure or the presence of any release 
of hazardous waste or accumulated 
liquid in tne secondary containment 
system within 24 hours. or at the earliest 
practicable time if the owner or operator 
can demonstrate to the Regional 

Administrator. that existing detection 
technologies or site conditions will not 
allow detection of a release within 24 
hours: and 

(4) Sloped or otherwise designed or 
operated to drain and remove liquids 
resulting from leaks. spills. or 
precipitation. Spilled or leaked waste 
and accumulated precipitation must be 
removed from the secondary 
containmant system within 24 hours. or 

. in as timely a manner as is possible to 
prevent harm to human health and the 
environment. if the owner or operator 
can qemonstrate to the Regional 
Administrator that removal of the 
released waste or accumulated 
precipitation cannot be accomplished 
within 24 hours. 

[Note-« the coUected material is a 
hazardoWi waste under Part 251 of this 
chapter. it is subject to management as a 
hazanioWi waste in accordanca with all 
applicable requirements·of Parts ZS2 through 
265 of this chapter. If the cOllected material- is 
discharged through a point source to waters 
of the United Slates. it is subject to the 
requirements of sections 301. 304. and 402 of 
the Clean Water Act. as amended. If 
discharged to a Publicly Owned Treatment 
Works lPOT'WJ. it is subject to the 
requirements of section 307 of the Clean 
Water Act. as .. amended. If the collected 
malerial is released to the environment. it 
may be subject to the reporting requirements 
of 40 CFR Part 302.1 

(d) Secondary containment for tanks 
must include one or more of the 
following devices: 

(1) A liner (external to the tank): 
(2) A vault: 
(3) A double-walled tank: or 
(4) An equivalent device as approved 

. by the Regional Administrator 
(e) In addition to the requirements of 

paragraphs (b). (el. and (d) of this 
section. secondary containment systems 
I11WIt satisfy the following requirements: 

(1) Extemalliner systems must be: 
(i) Designed or· operated to contain 100 

percent of the capacity of the largest 
tank within its. boundary; 

(ii) Designed or operated to prevent 
run-on or infiltration of precipil .. tion 
into the secondary containment system 
unless the collection system has 
sufficient excess capacity to contain 
run-on or infiltration. Such additional 
capacity must be sufficient to contain 
precipitation from. a 25-yeal". 24-hour 
rainfall event. 

(iii) Free of cracks or gaps: al'd 
(iv) Designed and. installed to 

surround the tank completely and to 
cover all surrounding earth likely to 
come into contact with the waste if 
released from the tank(s) (i.e •• capable 
of preventing lateral as well as vertical 
migration of the waste). 
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revill/WN and cmifhld 
independent. qllaUfied l'IK!:istl!lftid 
profnsioMI ~H~ 
with I 21O.11(d}. that attests to the tank 
system's integrity by January 1%. 198L 

(bJ Thill as~t must determine 
that tha tank I!lYl!lti!Im is adequately 
dnip8d end _ suf&iant I~ 
IItrqtb and with the 
-till( s) to 

tblit it wiD notootl.~ .... 1jI .... "" 

M &a=:~~=~ __ mm 
mut coollidlM-.. 

(ll ~ stam:WdI:II}. 
aCl:lOJ'ding to wWch 
ancillary eqW1IMent were OOWI~ 

(2) HlmmiowI charactlllristics of the 
waste(s} that haw betm and will be 
handled; 

(3) Existi;q ~ ~on 
measures: 

(4) Doc;mncmtl!d age of thlttank 
system. if' Qvailable (otherwise. an 
estimate of the age]; and 

(5) lWNita of a leak test. inaem&I. 
inspection. or other tank iDtearity 
e~tioD sw:h tblit: 

(i) For non-enterable underground 
tanb. the useumlmt mUllt in£lude Ii 
leak tut that is capable of taking ink! 
account the effects of temperature 
variations. tank end deflection. vapoi' 
pockets. and high water table effects. 
and 

(ii) For other than oon-enterablEl 
underground tanks and for ancillary 
equipment. this assessmmt must incl.udlil 
either a leak test. as dlillICribed abo~ or 
other integrity examination. that Uti 
certified by an indepmdent. qua.lified. 
~tered profeuional qinar iA 
accordance with t 21O.1l(d). that 
a~~ lasb. ~D.and 
erosion. 
~The prm:tial!l dncribed is the 
~ Pelroiewa Iutitute (All!) 
Pub~ Guide for~ailWlDuy 
~t. Chaptllf xm. "A~ ud 
LoW~1U'€i Sttmlge TIUl.U." 4tA &d.Woo, 
1981. may be used. where applieable. u 
guidelin" in conductinl othlir th!U'l.1. IemIt 
1"t.1 

Xc} Tank systems that stan! or treat 
materials that become hazardOl1ll wastes 
8ubseqttmt to July 14. 1986. lmilit 
conduct this assessmmt within 12 
months after the date that the waste 
becomes a hazardOl1ll waste. 

(d) If. as a result of the lISseument 
clJnducted in accordance with 
paragraph (a). a tank system is found to 
be leaking or unfit fol:' use. the owaer or 
operator must comply with the 
requirements of § 264.196. 

.l!.p~ by the Office of Mamgemem 
and Budget under control number zmiG-0050.i 

1SYlI--Off eon.-.m& 
(a) 0wrumJ or operators of new fenk 

II'ystems M components must obtain and 
wbmit to the Resionai Administrator. at 
I:ime ofwbmittal of Part B infMmation. 
a written ~nt, reviElWed and 
csrtf.fied by m in~t, qualified 
~~mW~.in 
a~ with f 21O.11(d). MfelltiDg 
that the bmk ~EII1t 
stroctl.mU ill ~ble for 
thI!I of~ 

show that 
fOimdatkm. IItmettni npport 

_aIM, counediOM, and preIIIIllN 
COfttroIll (if appHcabbt) an adequately 
~ed and that the tank systi!lm luu, 
wi&iEll1t ~ ~ 

-compatibility with thI!I waste(s} to be 
staNd M treated. and corrosion 
protection to ~ that it will not 
collapse. ~. Of' faiL This 
aSllemnmt. which will be used by thI!I 
RegionaiAdministratol' to review and 
apPfOft M disapprova tM accaptability 
of the tank systi!lm design. mUllt include. 
at It mmimnm. th" following informatiolJ: 

(1) Design standard(s} accordiAg to 
which tanic(s} and/or the ancillary 
equipment ant cormtructed: 

(2} Hazardollll characteristics of tha 
wute(s} to be handled; 

(3J For new tlIIIIk systems M 
oomponmbl in which the external shell 
of a metal tank or any external metal 
component of the tank system will be in 
contact with the soil or with water. Ii 
determination by a corrosion expert of: 

. (i) Facton affecting the potential for 
corrosion. i:nc:luding but not limitl!ld to: 

(A) Soil moisturE! contmt; 
(5) Soil pH: 
(C) Soil sulfides lem: 
lD} SOO __ tiviir, 
(E) S~ to soU potential: 
(PJ~ofmwby~und 

mfiIU stmctm'ln (e.g .. piPmsr. 
(Gl Existence of stra!' electric CW'fEII1t: 
(H) ~ CCI1"l"08ic:m-protectton 

meuUl'H (e.g.. coating. cathodic 
protection). and 

(il) 1"1w type and dIiIgree of external 
corrosioD protection that are neaded to 
ensure the inte8rity of the tank. system 
during the llH of the tank system or 
component. coruril!Iting of ODItM more of 
the following: 

(A) Corrosion-resistant materials of 
constmdion such u special alloys. 
fiberglses reinforced plastic. etc.; 

IB} Corrosion-resistant coating (such 
as epoxy. fiberglass. etc.) with cathodic 
protection (e.g.. impressed current or 
sacrificial anodes); and 

(e) Electrical isolation devices such as 
insulating jOints. flanges. etc. 

[Nme.-The practices described in the 
National Association of Corrosion Engineera 

(NACEl stal'ldmd. -Reeommmded Practice 
(~r-cootrol of External Corrosion 
Metallic B:lmed. PlU'tially Buried. or 
Submerged Liquid Storage Systems." and Ihe 
AmeriClU'l Petroleum Institute (API) 
Publicatio&111132. "Cathodic Protection of 
Und.ergJound Petroleum St=811 Tanks and 
Piping Systama. ~ may be WIIId. where 
!ippJicabl& as guidelines in providinl 
~iOl1 protection fOf tank systems.l 

(4) Fbr tank system 
an likely to be 

ad,renlEriy affected by vehicular a 
detern!YDlliticlO of de$ign or O'l)ElrIltlona1 
measwn that will protect tank 
I!lYl!lti!Im against potentiai damage: and 
. (!) Dasign considerations to msure 
that: 

(i) Tank foundations will maintain the 
load of a full tank: 

(il) Tank systems will be anchored to 
prevent flotation or dislodgment where 
the tank system is placed in a saturated 
zone, or is laceted within a seismic fauU 
zone subject to thI!I standards of 
§ 264.18( a r. and 

(iii} Tank systems will withstand the 
effects of frost heave. 

(b) The owner or operator of a new 
tank system must ensure that proper 
handling procedures are adhered to in 
order to prevent damage to the system 
dvring installation. Prior to covering. 
enclosing, or placing a new tank system 

. M componen. in use. an independent. 
qualified installation inspector or an 
independent. qualified. registered 
profes$ional engineer. either of whom is 
trained and experienced in the proper 
installation of tank systems or 
compom!nt. must inspect the system for 
the pn!sence of any of the follOwing 
itemr. 

(1) Weld breakr. 
(2) Punctures: 
(3) Scrapes of protective coatings: 
(4) Cracks: 
(5} Corrosion: 
(6) Other structural damage or 

inadequate construction/installation. 
All discrepancies must be remedied 
before the tank system if! covered. 
enclosed. or placed in use. 

(c) NIItW' tank systems or components 
that are placed underground and that 
an! backfilled must be provided with a 
backfill matmal that is Ii noncorrosive. 
POroUII. homogeneous substance and 
that is installed so that the backfill is 
placed completely aroUlld the tank and 
compacted to ensure that the tank and 
piping are fully and unifonnly 
supported. 

(d} All new tanks and ancillary 
equipment must be tested for tightness 
prior to being covered. enclosed. or 
placed in use. If a tank system is found 
not to be tight. all repairs necessary to' 
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ENVIRONMENTAL PROTECTION 
.AGENCY-

40 CfR·Parts 280, 281, 212, _ 265, 
270, and 271 

[SWtWRL-3OII8-1 J 

Haan:Ioua Waate Management 
System; SIaIIdaIIrc:Ia for Hazwdou8 
W .. StanlgeandT ........ T .. 
Syetama 

AGDCY: Environmental Protection 
Agency. 
ACTIOIC F"mai rule: correction. _.IM Thia document correctlJ 
typographical and other errors in a final 
rule for hazardous waste storage and 
treatment tank systems under the 
Resource Conservation and Recovery 
Act (RCRA) that appeared in the 
Federal Regiater of Monday. July 14. 
1986. (51 FR 25422t. 
.... fIURTHIR INFORIIATIOIf CONTACT: 
The RCRA/Superfund. Hotline. at (800)-
424-9348 {toR free) or (202) 382-3000 in 
Washington. DC. or William J. Kline. 
Office of Solid Waste (WH-565). u.s. 
Environmental Protection Agency. 
Wa,hjngtoa. DC. 2048Q, (2D2, 382-7911. 
SUllPLlMlH'l'ARY INI'CRMATION: On July 
14. 1988 (51 FR 25422). EPA issued a 
final rule that revised the standards for 
hazardous waste storage and treatment 
tank systems. Today. EPA is correcting 
several typographical and other errors 
contained in tha July 14 final nale. 

Dated: August 8. 1988. 
J.W.McGt... 
Acting Auifllllnt Administ1tJiln' for Office of 
SaHd Want and .BimeIpncy IfaPOIIII& 

The foJlowing carrectioaa are mad. iB 
the preamble for FRL 3023-9 (FR Doc. 
15266), The Hazardous Waste 
Management System: Standards for 
Hazardous Waate Storage and 
Treatment Tank Systems. pubUshed in 
the FOIieral R8IiI1er OR July 14. 198IS, (51 
FR 25422), 

1. On page 25444. column 3. the 
second sentence of the first full 
paragraph. which reads "Concurrently. 
in today's. Federal Register. EPA is 
proposing revised tank system. 
standards that.would apply to these 
generators." is corrected to read as 
follows: "In the future. EPA will propose 
reviled tank system standards Jiat 
would apply to these generators." 

2. On page 25441. column 1. first 
paragraph. last line. "U 284.191 and 
285.191" is corrected to read "U 284.192 
and 285.192." 

3. On page.25455. column 3. last: 
paragraph. second line. U 284.19I(bJ 
and •• l98(b)'" is corrected to read 
"U 264.198(e} and 285.196(e}." 

4. On page 25456. column 2. first f1dI 
paragraph. fifth line. "u 284.198(b) and 
285.196(b I" is corrected to read 
"n 284.198(f) and 285.196(f)." 

50. On page 25489. column 2. fizR lui . 
paragraph. fourth line. "June 16; 198i" .. 
corrected to read "June 28, 1985.--

11te following corrections are made m 
the rules for FRL 3023-9. the Haurdaa 
Waste Management Systinru St~ 
for Hazardous Waste Storage llDIl 
Treatment Tank System. published iA 
the Federal ReIister on July 14. 19811. {51 
FR25422). 

1214.110 [ComoctedJ 
1. On page 25472. column 3. ! 2IJ.I.19Q( 

paragraph (b). line 6, the·reie1'enc:e to 
.. t 284 193" ia corrected to zaad 
"'284.193." 

1264.111 [ComictedJ 
2. On page 25473, column 1. , 2151.191. 

the last sentence. "Approved by as 
Office of Management and Budgtrtl'lllldaio 
control number Z05O-OO5O.)"ls coftllCDd 
to read "(Information collection 
requirements contained in paragraphs 
(a) tiIra {d} Went approved by th. 0IBc:e 
of Mauge!Bent and Budget under 
control number 2050-0050.)" 

§ 264.112 (Con'ected) 

3. On page 2S413. column 3. § 2j8.192. 
the word "component" in line 13 of 
paragraph (b) is corrected to read 
"COInpODeDtL" 

§ 264.113 (CornIcbIdJ 
4. On page 25414. column 2. § 251-.193. 

tIae word "amr at the end of line 5 of 
parqrap.il (a)(3) Is removed. 

5. On page 25414. column 3. § 264.193. 
tiDe 4 01 ~ (e)(l)(iv) is corrected 
by inserti.at the words "the waste Ia" 
after the word "if." 

a. Oa pap 2547'5. column 1. § 264.19S. 
the wcani NjoiMs" in line 3 of paraerapb 
(e)(Z)(iii) Ia corrected to read "joiDtl." 

7. On page 2541S. column 2. § 2IM.19:I. 
the word "Joints" in line 1 of paragrapa 
(f}(Z) is corrected to read "joint .. " 

8. On pege 25476. column 2. I 264.WI. 
paragraph (iltl). the reference to 
"'264.191(al" is corrected to read 
"'264.191(bl(5J." 

9. On page 25476. co;umn 2. 1 264.19:1. 
paragraph (0(2). lines 3 through 5 which 
reed "operatot' must either (i) condm::t a 
leak tnt .a in paragraph (i)(l) or (ii) of 
this section develop a schedule aDd" are 
corrected to read as follows: "o~ 

must either conduct a leak test as in 
paragraph (i)(l) of this section or 
develop a schedule and." 

§ 2IB4.1M {eorreC:tedl 
10. On page 25477. column 2. § 264.196. 

paragraph (d)(2) is corrected to read as 
fcUowa: 

(t} A leak. or spiU of hazardous waste 
is.... t t~ from the requirements of 
dUe paragraph- if it is: 

(il Lass than or equal to a quantity of 
one (1) pound. and 

ti) Immediately contained and 
clanedup. 

n. On page 25477. column 2. 1284.196. 
paragraph (d}(3}(iv). the word 
-pap.lation" is corrected to read 
~ .. 

12. On page 25418, column 1. I 284.196. 
liM 4. the reference to "sections 
3OIH(w}" is corrected to read "secticns 
al(u)." 

§2M.192 [ComIctedJ 

U. On page 25478. column 1. 1 Z64.191. 
paragraph (c).line 5 is corrected by 
naoving the words "is not exempt" and 
l.IIIIerting in their place. the words "has 
_ been granted a variance." 

f 2JN.1t2 {Comictedl 
14. On page 25480. column 1. § 265.192. 

parqraph (a){3)(i}(Gl is corrected to 
read as follows: "(G) Stray electric 
current: and .... _ 

15. Oa page 25480. column 1. § 265.192. 
~ (aj(3)(ii)(A). line 3 is 
corrected by deleting the term "etc." 

1B. On page 25480. column 1. § 265.192. 
paragraph (a}{3)(U)(B) line 2 is corrected 
by removing the term "etc." 

17. On page 25480. column 1. § 265.192. 
paragraph (a)(3)(ii}{C). line 2 is corrected 
to read "insulating jointa and flanges." 

§ 215.193 (eon.cted I 
18. On page 25480. column 3. § 265.193. 

paragraph (a)(4). line 4 is corrected by 
removing the word "age" that appears 
after the word "facility." 

19. On page 25481. column 2. § 265.193. 
paragraph (e)(2)(ii). line 5 is corrected by 
insettiDg the words "excess capacity" 
after the word "sufficient:' 

20. On page 25481. column 3. § 265.193. 
paragraph (g). line 6 is corrected by 
removing the number "(1)." lower-casing 
'"that" and making the text continuous 
after the colon. 

n. On page 25481. column 3. § 265.193. 
parasraph (g). line 14 is corrected by 
itaJicizing the word "or" and removing 
the IIUIllber "(2}." 
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2%. On page ~ cobmm 1. § 2815.193.
plU'asraph (1)(1), liM 3. the refemmce to 
". 2Ia.t91(II)" !a read 
"'2Il$.t91(b)(5j," 

1270.141 [~] 
23. On page 2M8&. column 1, I 27tU8. 

plU'asraph (a), line 4 is corrected by 
iMerting the word "as" after the word 
to e:ngilleeroa te 

U. On pap 2M8&. column 2, , 210.18. 
PlU'asraph (e), liM 4. the reference to 
§ 2&1.191(c)" is comcted to read 
"12IU92{a)(3}(ii)." 

1211.1 [~J 

21. On page 2M8&. column 3, I 271.1 
Table 1 hi corrected by irulerting the 
page number "25422" under the heading 
of "Federal Register Reference." 

[FR Doc. 86-18458 Filed 8-14-86: 8:45 ami 
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APPENDIX C 

OSWER Policy Directive 
No. 9483.00-2 

UNSATURATED ZONE MONITORING INSTRUMENTS 

Cl. SOIL SAMPLER MONITORING INSTRUMENTS 

Cl.1 Soil Samplers 

Numerous soil samplers are available that extract both cores and soil 

chips. The samples obtained by these samplers may analyze both the solid 

and pore water portion of the sample. Both the solids and the pore water 

may be analyzed for these samples. Soil sampling is a destructive 

technique, however, since it does not allow repeated samples at the same 

location and also could create pathways for waste to migrate to a greater 

depth at a faster speed than predicted. Therefore, soil sampling is not 

recommended as an unsaturated zone monitoring method for hazardous waste 

tank systems. 

Cl.2 Pore Water Samplers 

Pore water samplers are used to extract interstitial water from 

sediments during movement through the unsaturated zone. They are 

effective during unsaturated flow in soils or sediments in which most 

liquids move through·the pore spaces. Samples are drawn into the 

instruments through porous ceramic, teflon, or aluminum cups or tubing 

that become continuous with the pore spaces of the soil when properly 

installed. When a negative pressure is applied, pore water flows into 

the cup and a sample can be withdrawn. Other designs use absorbent 

fibers to draw pore water from the soil to the sampling instrument. 
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Cl.2.1 Limitations of Pore Water Samplers 

A primary limitation of pore sampling is the lag time for 

analysis of the pore fluid. The hazardous waste tank system regulations 

ire 1 tit; moni ices a 1 thin hours 

(or the earliest practicable time if the owner/operator can 

demonstrate to the Regional Administrator that the existing detection 

technologies or site conditions will not allow detection within 24 

hours). If a significant lag time such as 14 to 30 days exists before 

chemical analysis, the monitoring system may not qualify for a variance 

because of the possibility that waste constituents may contaminate the 

ground water before they are detected. 

To improve detection of releases from hazardous waste tank systems, 

tank system owners or operators might consider using tracer chemicals 

which can be analyzed quickly. Fluorescent dyes detected by ultraviolet 

lights. radioactive tracers, and volatile chemicals for vapor monitoring 

devices may be appropriate tracers. As part of the demonstration for the 

variance, the tank owner must show that the waste constituents or 

sediments will not inhibit the property of the tracer being analyzed. 

In order to be effective, pore water samplers must be operated under 

the range of conditions for which they were designed. During the 

demonstration for a variance, the tank owner or operator must first 

spe~ify the ranges of potential matrices, soil moisture, pore size, and 

grain size in the unsaturated zone at the site. Second, the owner or 
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operator must show that the monitoring instruments are effective under 

the site specific conditions to which they will be subjected. Data from 

bench scale lab tests, the technical literature, and the manufacturer may 

be used to illustrate this instrument effectiveness. (See Everett 1985 

for operating ranges of suction lysimeters.) The demonstration should 

include bench scale tests for both a low and high soil moisture content. 

Proper installation is another critical factor in the performance of 

these systems. The tank owner/operator should be prepared to document 

that the installation procedures followed are compatible with operation 

of the instruments. Table C-1 summarizes common problems in the use of 

suction-type samplers. 

For an effective monitoring network, suction pore-water samplers 

should be spaced neither too close together nor too far apart. The 

sampling radius or radius of influence is the area from which the 

instrument can draw pore water. Morrison and Szecsody (1985) calculated 

that for 1ysimeter diameters of 2.2 to 10.1 cm, the maximum radius of 

influence ranged from 43 cm for the smallest lysimeter to 92 cm for the 

largest lysimeter in fine soil, since fine soils have the greatest radius 

of sampling influence. Morrison and Szecsody also determined that a 

1ysimeter with a diameter of 5.1 cm has a sampling radius of less than 10 

cm in coarse soils, and about 65 cm in fine soils. These types of 

calculations will be necessary to determine the number and placement of 

1ysimeters (Morrison 1986; Morrison 1983). 
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Table [-I factors Limiting the Operation of Suction-Type Sampling Devices 

Soil physical properties Hydraulic factors 

1. Contact between cup and 1. Samples cannot be 
soils difficult to maintain obtained when soils 
in very coarse textured dry to the point th~t 
soils (e.g., gravels). soil-waler suction is 

greal enough to allow 
2. In highly structured soils air to enler cups when 

and fractured material, the applying vacuum. 
composition of fluid in 2. for very wet conditions, 
cracks may differ from that fluid will move more 
in pores. Cups sample only rapidly in layer pores 
from small pores. and cracks. Because 
Consequently. cup samples of time lag, sample for 
may not be representative cups may not be 
of "average fluid. representative. 

Source: (Everett 1984) 

Cup waste water 

1. Solids moving with fluid 
may plug cups. 

2. Bacteria may plug cups. 
3. Trace metals may be 

attenuated during flow 
through cups. 

4. Sorption of NH4-N may occur. 
5. Sorption of some organics 

(e.g., chlorinated 
hydrocarbons) may occur. 

Climatic factorsl 
interacti ons 

1. In frozen soils, the 
tension of unfrozen water 
is greater than air entry 
value of cups. 

2. In freezing-thawing soils. 
the unit may shift in the 
profile and lose contact. 
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Lysimeter placement is affected by both the sampling radius of the 

instrument and the lateral spreading of waste through the unsaturated 

zone. Because of lateral spreading, a lysimeter with a radius of 22 cm 

can effectively sample a larger area. since a point-source leak will flow 

and diffuse down through the unsaturated zone. 

Cl.3 Gravity-flow Samplers 

In saturated or near-saturated flow conditions, suction-type samplers 

will not provide an accurate assessment of water quality in the 

unsaturated zone because most pore water or waste moves through 

macropores or large interconnected pore spaces in a rapid pulse. 

Suction-type samplers could easily miss the fluid in macropores 

because the porous cup is a continuation of the micropore spaces of the 

soil, which contain slow moving pore water. Therefore, free drainage or 

gravity-flow samplers. should be used to sample macropores (Hornby 1986). 

In well structured soils, macropore flow is particularly important 

because it accounts for the majority of water flow and flow of chemical 

constituents that can be lost from the soil by leaching (Shaffer 1979). 

Gravity-flow samplers physically collect pore water for later 

analysis as the water flows down through the unsaturated zone. 

Cl .3. 1 Limitations of Gravity-Flow Samplers 

For free drainage or gravity-flow samplers, the biggest limitation is 

that the flow may miss the sample collector. For this reason, it is 

useful to have as large a collecting pan as possible or to have a large 

c-s 



OSWER Policy Directive 
No. 9483.00-2 

number of samplers. In addition. if the saturated flow diminishes to 

unsaturated flow, a sample cannot be taken and alternate means of 

sampling should be in place. 
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C2. VAPOR DETECTION SAMPLING METHODS 

C2.1 Vapor Detectors 

Many hazardous chemicals are volatile. This property allows them to 

diffuse very quickly as gases through the unsaturated zone. A vapor well 

or vapor detector in an existing well may allow early detection of 

release of volatile chemicals on a continuous 'basis. These monitors 

allow continuous monitoring and may be established as networks with 

several monitors sending signals to a single data acquisition system. 

C2.1.2 Limitations of Vapor Detectors 

The two primary limitations governing the actions of vapor detectors 

are their compatibility with the wastes and their ability to distinguish 

background concentrations from a bona fide leak. To avoid the former 

problem, the waste or waste constituent of interest should exhibit a good 

response factor with the device. The latter is a more challenging 

problem especially when the constituent of interest is at a low 

concentration. What will then face the applicant is how to determine 

that a slight increase in detected concentration is an actual leak. For 

the most common of these devices, a certain level of "total" detection 

for a specific parameter is set and an alarm goes off if it is exceeded. 

If a site has an elevated background level to begin with, then the 

addition of a few more parts per million of detectable compound may not 

matter. If on the other hand the waste is basically a spent eo1vent, 

then its release will result in a fairly concentrated front that the 

device should have little difficulty in detecting. 
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C3. NON-SAMPLING (INDIRECT) METHODS 

C3,1 Salinity Sensing (Indirect) Methods 

polar or ionic liquid wastes. electrical resistivity or salinity 

sensors might be effective in detection of a release in the unsaturated 

zone. Common instruments that ~ould detect changes in these physical 

properties are the salinity sensor, the electrical conductivity probe, 

and the four probe method. All of these methods measure either the 

electrical conductivity or resistivity of the so11 and relate this to 

salinity. 

C3.1.2 Limitations of Salinity Sensors 

Salinity sensors should be calibrated to the natural conductivity or 

resistivity of the site. This may require testing of each layer of 

sediment. In addition, a variable soil moisture content may cause 

inaccurate readings by causing variation in the soil resistivity with 

time. As with other non-sampling methods, means should be available to 

draw a sample for analYSis after the alarm is activated. 
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C4. MONITORING CHANGES IN MOISTURE CONTENT 

OR FLUX IN THE UNSATURATED ZONE 

A broad range of monitoring tools are used to measure changes in the 

amount of water moving through the unsaturated zone. If run-on to the 

tank system site is controlled, an increase in the volume of pore water 

probably indicates a leak. The following methods are used to measure 

changes in moisture in the unsaturated zone (flux): 

• Gravimetric 
• Neutron Moisture Logging 
• Gamma Ray Attenuation 
• Tensiometers 
• Hygrometer/Psychrometer 
• Heat Dissipation Sensor 
• Resistor/Capacitor Type sensors 

These methods (Everett 1982) may be useful for indicating a leak event, 

but the ability to withdraw samples for analysis should be designed into 

the overall monitoring system to differentiate between leaks and rainfall 

surges. Instruments or wells used for monitoring of soil moisture 

content should be demonstrated to be within the sampling radius of the 

instruments. 
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