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Acronyms And Terms
AHFDS i Airport hydrantfuel distributionsystem
ASTSWMO'T Association ofState and Territorial Solid Waste Management Officials

ATG 1 Automatic tank gauge /gauging i an automated process that monitors product level and
provides inventory control

BLS 1 United States Bureau of Labor Statistics

BTEX 1 benzene toluene,ethylbenzee, andxylenes
CFR1 Code of Federal Regulations

CITLD 71 continuous m-tank |eakdetection

EGT1 emergencygeneratortank

EPAT United States Environmental Protection Agency
EPActi Energy Policy Act of 2005

FCT1 field-constructedank

Fill pipei accesdy whichatank is filled

IRST United States Internal Revenue Service

LLD 7 line leakdetector /detectioni a device that alerts the tank operator to the presence of a
leak in underground piping by restricting or shutting off the flow of product thrth@lpiping, or
by triggering an audible or visible alarm

LUST i leakingundergroundstoragetank

MIDAS T modeling ofinfectious diseasesgentsstudy

NACS National Association of Convenience Stores

NAICS 1 North American Industry Classification System

NRDA T naturalresourcedamageassessment

OMB 1 United States Office of Management and Budget

OUST 1 Office of Underground Storage Tanks, United States Environmental Protection Agency

PAHs1 polycyclic aromatichydrocarbons



RFAT Regulatory Flexibility Act
SBA'i United States Small Business Administration
SBREFAT Small Business Regulatory Enforcement Fairness Act of 1996

SIRT statisticalinventoryreconciliationi a leak detection method where inventory, delivery, and
dispensing data is statistically ayedd

SISNOSE! significant impact on aubstantialnumber ofsmall entities
SPAT stateprogramapproval
SPCCi Spill Prevention, Control, and Countermeasure

Spill bucketi contained sump installed at the fill or vapor recovery connection points to contain
drips and spills that can occur during delivery

Sump 1 subsurface area pit designed to provide access to equipment located below ground, and,
when contained, to prevent liquids from releasing into the environment

SWDA 1 Solid Waste Disposal Act

TPH1 totd petroleumhydrocarbons

Turbine sumpi sump designed to provide access to the turbine area above the tank
TVM 1 time value of money

UDC 1 underdispensercontainmenti a device for collecting fluids spilled beneath a dispenser
(pump) (e.g. dispenser pan)

UMRA 1 Unfunded Mandates Reform Act
UST i undergroundstoragetank

WTP 1 willingness topay
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Executive Summary
Overview

In 1984, Congress responded to the increasing ttweggbundwater from leaking
underground storage tank (UST) systems by adding Subtitle | to the Solid Waste Disposal Act
(SWDA). SWDA required the U.S. Environmental Protection Agency (EPA) to protect the
environment and human health from UST releases bgldping a comprehensive regulatory
program for UST systems storing petroleum or certain hazardous substances. In 1986, Congress
amended Subtitle | of SWDA and created the Leaking Underground Storage Tank Trust Fund
(LUST Trust Fund) to oversee and pay d¢teanups at sites where the owner or operator is
unknown, unwilling to pay, or unable to pay.

EPA promulgated the UST regulation in 1988 (40 CFR Part 280). This regulation set
minimum standards for new tanks and required owners and operators of daisksdo
upgrade, replace, or close them. The 1988 regulation set deadlines for owners and operators to
meet the new requirements. In 1988, EPA also promulgated a regulation for state program
approval (40 CFR Part 281). EPA has not significantly charigesktregulations since 1988. In
2005, the Energy Policy Act (EPAct) further amended Subtitle | of SWDA. EPAct requires states
that receive federal Subtitle | money from EPA to meet certain requirements. EPA developed
grant guidelines for states regardingerator traininginspections delivery prohibition
secondary containmentinancial responsibility for manufacturersxdainstallerspublic record
and state compliance reports on government UST systems.

After Congress passed EPAct, EPA decided Wsethe 1988 UST regulation (at 40
CFR Part 280), primarily to ensure parity in Indian country. Key EPAct provisions (such as
secondary containment and operator training) apply to all states receiving federal Subtitle |
money, regardless of their stat@gram approval statusioweverthese key provisions do not
apply in I ndian country (or in states and U.
or secondary containment grant guidelines). In order to establish federal UST requirements
similar to the UST secondary containment and operator training requirements of EPAct, EPA
neededo revise the 1988 UST regulation. Without these changes, EPAct provisions will not
apply in Indian country. These revisions will also fulfill the objectives oBRé-Tribal UST
Strategy (August 2006) in which both EPA and tribes recognized the importance of ensuring
parity in implementing UST program requirements in states and territories, as well as in Indian
country?!

EPA decided now is also an appropriateetito change the 1988 UST regulation
reflect technology improvements, address outdated requirements, and place a stronger emphasis
on operations and maintenand&’hile EPA has issued many guidance documents and used
various implementation approaches &achniques over the 1a35 years, we have not made
significant changes to the original 1988T regulation. Indeed, most states have passed
requirements that go far beyond th@88 USTregulationthat provide greater environmental
protection Thesestateregulations fully implement provisions of the EPAct and improtrer

1 Seehttp://www.epa.gov./oust/fedlaws/Tribal%20Strateqy 0807 6r.pdf
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important areas of th#988 USTregulation that have become outdatedrthermore, while
information on sources and causes of releases show that releases from tanks are less common
thanthey once were, releases from piping and spills and overfills associated with deliveries have
emerged as more common problerspenserrelated failurehave also emerged adeading
sourceof releases. The lack of proper operation and maintenance of UST systems is a main
cause of release from these areas.fiff@ UST regulatiorplacesan emphasis on ensuritigat
equipment is properly maintained and workitighighlights the importance fooperating and
maintaining UST equipment so releases are prevented and detected early in order to avoid or
minimize potential soil and groundwater contamination.

EPA worked diligently to ensure our regulatory development process was open and
transparentOver a two year period, we provided all stakeholdestate and tribal regulators;
federal facilities; petroleum industry members, including representatives of owners and
operators; equipment manufacturers; small businesses; local governments; amthemial
and community groupi an opportunity to share their ideas and concerns through a variety of
meetings, conference calls, and email exchanges. EPA thoroughly considered all input we
received

From this extensive stakeholder outreach, EPA compitgdntial proposed changes to
the UST regulation. EPA shared all ideas with stakeholders and gave them an opportunity to
comment on each idea submitted. We then rewtsedist of potential changeand added items
based on data, analysénd consideratioof costs and benefits. Ultimately, EPA identified the
items in the proposedST regulation ashose whichheeded regulatory changes at the time; the
proposedJST regulation was issued in November 2011 for ad@§ public comment period.

EPA then extendethis public comment period for an additional 60 days. EPA received
submissions from over 190 commenters. Based on these comments, EeRidedhe 2011
proposedJST regulation and is now finalizing thgST regulation, as described below.

Regulatory Changes

EPA is revising the 1988 UST regulation to: establish federal requirements similar to
certain key provisions of the EPAct; ensure owners and operators perform proper operation and
maintenance; addreBiST systems deferred in the 1988 Uregulation update the regulation to
encompasgurrent technology and practices; and make technical and editorial corrections.
Specifically, EPA is requiringhe following set of revisions (hereafter referred to as the Selected
Option):

i Establish fedeal requirements for secondary containment and operator training
similar to those established by EPAct for states that receive federal Subtitle |
money
1 Add operation and maintenance requirements
2U. S. Environment al Protection Agency, Office of Ul
from New and Ugraded Underground Storage Tank Systeldise er Revi ew Draft, o0 U.S. EPA
u. S. Environment al Protection Agency, Office of Under ¢

St orage Tank F &eerReviewDrafMar¢h2008.1 or i da, 0
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Walkthrough inspections

Overfill prevention equipment ipgctions

Spill prevention equipment tests

Containment sump tests

Operability test for release detection equipment

O O O0OO0O0o

AddressUST systems deferred in the 1988 UST reguldtion

0 Remove release detection deferral for emergency generator tanks (EGTS)

0 Removedeferrals for airport hydrant fuel distribution systems (AHFDSSs)
and UST systems with fieldonstructed tanks (FCTS)

Provide for other changes to improve release prevention and detection and
program implementation

0 Require testing after repairs to sghd overfill prevention equipment and
secondary containment

0 Eliminate flow restrictors in vent lines as an overfill prevention option for
all new tanks and when overfgtevention equipmens replaced

0 Require closure of lined tanks that cannot be repaired according to a code
of practice

0 Address responses to interstitial monitoring alarms

0 Retain vapor monitoring and groundwater monitoring as methods of

release detection for tanks and piping (for thosgailled before the
effecti ve daUSTreguatioh)enky & gvdess aridi n a |
operators demonstrate proper installation and performance through a site

assessment
0 Require notification of ownership change
0 Establish requirements folemonstratingcompatibility withfuels

containing greater thaB10 andgreater tharB20

Make general updates to thiST regulation

o] Reference newer technologies, including explicitly adding statistical
inventory reconciliation (SIR) and continuoustamk leak detectio
(CITLD) as release detection methods

0 Update codes of practice listed in 8T regulation
0 Remove old upgrade and implementation deadlines
0 Make editorial and technical corrections

Revise the tateprogramapproval regulation (40 CFR Part 281) to be consistent
with the above revisions

3 In the final UST regulatior;PAis also addressing the 1988 UST regulatory deferrals of wastewater
treatment tank systems that are not part of a wastewater treatment facility regulated under sections 402 or 307(b) of
the Clean Water Act, USTsontaining radioactive material, and emergency generator UST systems at nuclear power
generation facilities regulated by the Nuclear Regulatory Commission. However, because these regulatory changes
will not resultin any incremental costs to the regula@amunity, this RIA does not factor these systems into any
part of the analysis.
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In addition to the Selected Option, EPA considered two other regulatory alternatives,
described as Alternative 1 and Alternative 2. Alternative 1 is overall more stringarthéha
Selected Option. Alternative 2 is overall less stringent than the Selected @it ES-1
summarizes the requirements under each alternative.

Exhibit ES1
Options Considered For TheFinal UST regulation
Options
Requirement Description Selected | Alternative 1 | Alternative 2
Release Prevention
Walkthrough inspections 30-day 30-day . Quarterly
(as proposed in Nov 2011)
_Overflll_preventlon equipment 3 year Annual Not required
inspections
Spil prevention equipment tests 3 year Annual 3 year
Containment sump testing 3 year Annual Not required
Testing after repairs to spil and
overfil prevention equipment, and Required Required Required

secondary containment

Eliminate flow restrictors in vent lines

for all new tanks and when overfil Required Required No change from existing

; ) . regulation

prevention equipment ieplaced
Release Detection
Operabilty test for release detection | Annual (plus annual Annual Annual (plus annual
equipment check of sumps) (as proposed in Nov 2011)| check of sumps)
Add SIR/CITLD. toregulatlon with Required Required Required
performance criteria
Response to interstitial monitoring Required Required Required
alarms
Groundwaterand vapor monitoring for] Continue to Bow with 5-year phase out No change from existing
release detection site assessment (as proposed in Nov 2011)| regulation
Remove release detection deferral fo . Required .
emergency generator tanks Required (asproposed in Nov 2011) Required
Other

Require notification of ownership . . .
change Required Required Required
Closure of lined tanks that cannot be
repaired according to a code of Required Required Required
practice
Requirements fodemonstrating . .
compatibility withfuels >E10 and Required Required . No cha_nge from existing
>B20 (as proposed in Nov 2011)| regulation

Require AHS/FCT notify
implementing agency and
report releases (with no
other requirements)

Remove deferrals for airport hydrant | Regulate under
fuel distribution systems and UST alternative release
systems with fieleconstructed tanks | detection requirements

Maintain deferral

EPAct-related Provisions

Operator training Required Required Required

Secondarycontainment Required Required Required

* In the 2011 proposed ST regulation thesechangegenerally consisted of more stricterrequirements than whatis in the
final UST regulation. For example, the -8@y walkthrough inspections in the 2011 propos&T regulationincluded monthly
check of sumpsPlease see the 2011 propo&#8T regulationfor details.

EPA designed this assessmanaccordance witthe Office of Management and
Budgetdéds (OMB) requirements for regulatory r
by Executive Order 13258), which applies to any significant regulatory action. This document
also fulfills these requirements:
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| Regulatoy Flexibility Act, as amended by Small Business Regulatory
Enforcement Fairness Act of 1996

Executive Order 1289&ederal Actions to Address Environmental Justice in
Minority Populations and Lovincome Populations

Executive Order 1304%rotection of Gildren From Environmental Health Risks
and Safety Risks

Unfunded Mandates Reform Act of 1995

Executive Order 1317%0nsultation and Coordination With Indian Tribal
Governments

Executive Order 1313Federalism

Executive Order 1321RActions Concernindregulations That Significantly Affect
Energy Supply, Distribution, or Use

=

= —a = —a =

Summary Of Findings

Within the constraints of data availability, EPA in this analysis identified all quantifiable
and qualitative impacts for the US€gulation. EPA obtained sufficient data to identify, by state,
the number of units likely to be affected by each change in theUiglregdation. In our
analysis, we usthese data to assess the compliance costs imposed upon units and relevant state
governments. In conducting these analyses, EPA also assessed the sensitivity of outcomes to key
assumptions. Separately, the analysis monetizes a number of impacts of t&Timabulation
including: avoided costgenerated by avoided releasesraatlidion in severity of releases;
avoided product loss; and avoided vapor intrusion damages. This analysis quantifies, but does
not value, groundwater impacts. Finally, due to data and resource limitations, EPA was unable to
guantify or value in this analysimiman health benefits oc@ogical impacts, but addresses
these qualitatively.

In addition to identifying costs and positive impacts, EPA in this analysis also examined
the economic and distributional impacts of the fid&T regulation. The economic impact

analysis includes the findlISTr egul ati ondés effect on facility
output and cost. In the analysis of the filb®Tr egul ati onds di stri butiona
small business impacts, efts on minority and low ncome popul ati ons, | mpa
heal t h, and potenti al i mpacts on state financi
considered the findUSTr egul ati onds I mpacts related to cer

including the Unfunded Mandates Reform Act, tribal governments, and federalism.
The main conclusions of this analysis are:
1 Compliance cost$i EPA estimate $160 million in annual compliance costs for

the final UST regulation including costs of $130 milliofor conventional UST
systems and EGTs; $10 million for AHFDSs; $11 million for FCTs; $5.5 million

4 Compliance costs include direct compliance costs and state oversight costs. For this regulatory impact
analysis, direct compliance costs and state oversight costs progiaeonable proxy to assessfihal UST
regulatiods soci al costs. See Chapter 3.1 for further di sc.i
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for owners and operators to read fimal UST regulationand less than $1.0
million in state government administrative cosIsmpliance osts range from
approximately $70 million under Alternative 2 to $290 million under Alternative
1.

1 State and local government costis Annual state and local government costs,
including compliance costs to UST systems owned or operated by state and local
governments, stajgrogram approval costs, state costs for processing ownership
changes, and orteme notification costs for previously deferred systems, are
approximately $6.8 million. These costs range from approximately $3.6 million
under Alternative 2 to $14 million ued Alternative 1°

| Avoided costsi Avoidedremediation costassociated with conventional UST
systemsform the majority of positive impacts from the finaST regulatiorf
EPA estimate thatthe finalUST regulation will avoid total costs &310 million
per year (range$120 million per year to $530 million per ygander the
Selected Option. This include8300 million fange:$110 million to $510
million) in avoided remediation costs from avoided releases and avoided
groundwater contamination incideng.5 million (range$1.7 million to $7.9
million) in avoided vapor intrusion remediation costs; &8dL million (range:
$860,000 to $6.5 millionin avoided product losJotal avoided costs af50
million (range:$210 million to $670 milliohunder Alternative and $230
million (range:$45 million to $420 millioh under Alternative 2.

i Benefitsi Due to data and resource constraints, EPA was unable to quantify or
monetize many ofthe finddSTr egul ati onbés benefits, i nc
eological benefits. EPA estimatdisat the finalUST regulation could potentially
protect 50 billion to 240 billion gallons of groundwater each Yezategories of
nonmonetizable or nonquantifiable benefits that are qualitatively discussed in this
analsis include: avoidance of human health risks, mitigation of acute exposure

5If all applicable state and local government costs were incurred in the first year, rather than annualized
and discounted, state and local goveents would incur approximately $3.8 million inats under the Selected
Option. This includes $0.2 million for states to apply for state program approval and to read the regulations, $0.2
million for states to process ottiene notifications of AHFDSs anBCTs and ownership changes that occur in the
first year, and $3.6 million for state and local government owners and operators of UST systems to comply with
requirements that come into effect in the first year (approximately 80 percent of which wouldtaee@and local
government owners and operators to read the final UST regulation).

SFor pur pos es wided terddiatiorecaosieiclydeavosded adiministrative, response,
remediation, and oversight costs.

7 Note that due to modeling andtdamitations, EPA was unable to estimate avoided remediation costs
associated with avoided releases and avoided groundwater contamination from AHFDSs arhal &dcifison,
EPAGds estimates of avoi de d-ugeelues thandividials mayplace anshe do not i r
existence of uncontaminated water supply.

8 See chapter 4.10 for details on how this estimate was derived.
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events and largecale releases (e.g., releases from AHFDSs and¥;CTs
protection of ecological biota, and avoided property devaluation.

Compliance costs and avoided costs undehé alternative baselinei Under

the alternative baseline scenario that assumes declines in the universes of both
UST systems anceteases over time, EPA estimagi60 million in annual
compliance costs for the finbIST regulation. Estimatkcosts do nothange
substantially under the alternative baseline scenario and range from $70 million
under Alternative 2 to $290 million undeitérnative 1. EPA also estimatéstal
avoided costs d$210 million (range$81 million to $360 milliohunder the
SelectedOption in the alternative baseline scenario. These avoided costs range
from $160 million (range$31 million to $290 millioh under Alternative 2 to

$310 million (range$140 million to $460 milliohunder Alternative 1.

Average economic impacts Motor fuel retailers, which account for roughly 80
percent of UST systems, are expected to bear approximately 70 percent of the
total costs under the Selected Option. To establish how theJ8klegulation

may impact the market, EPA examined whetherfitked UST regulation imposes

a cost greater than the average aferprofit margin of 1.8 percent for motor fuel
retailers®Using this benchmark, we estimate approximately 19 firms may exit
the market if they cannot pass costs througbugiomers. Thisumber represents
less tharD.1 of one percent of the total universela@f8,000facilities.In

comparison, between 2005 and 2013, the number of gas station facilities
decreased by an average of 2,024 stations per year.

State financial assurance fundd Decreases in release frequency and severity
may decrease payments required of state financial assurance funds by $160
million or more per year under the Selected Optioro the extent that these
funds are maintained by taxes other than those assessed arpEtors,
decreases in these payments effectively represent a reallocation of costs from
public entities to the private entities responsible for releases.

9 For example, an estimated 3000@6 500,000 gallons of fuel wereleased from a 2.1 million gallon
underground FCT & fuel depot in Portsmouth, VA. Free product was found within 20 feet of a nearby creekin
1987. The redase was attributed to taokpiping failures. Another example is Pease Air Force Base, where jet fuel
was delivered to the runway apron via an undeugd fueling systentistorical leakage from the system
contaminated soil and groundwater, forming groundwater plumes at many sites along thefsg#teralease
study identified 60 to 70 release points with varying degrees of severity along the refueling system line with free
product found under the apron at closure.

10When costs exceed facility profits, it is likely that in the laagm, the fadity would exit the market.
After-tax profit margin based on 2009 data reported to the IRS (see chapter 5.2.3).

11 See chapter.3.4 for details on how this estimate was derived
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Assessment ®Compliance Costs

For this regulatory impact analysis, direct compliance costs and state oversight costs

provide a reasonable proxy to assessthe l&lr e gul ati ondés soci al costs
reasons:
1 The regulatory requirements generally focus on additionahggstnd inspection

of existing equipment and do not reflect lasymale investments in equipment or
significant changes to operations at the facility level. In addition, the facilities
affected by thdinal UST regulation are distributed with relative geapghic
uniformity for consumers and producers.

i Given the small pefacility costs (approximately $Blper year for the average
facility), closures or changes in market structure represent an unlikely response to
the final UST regulation. According to the 2007 Economic Census, average
revenues in the retail motor fuel sales sector were approximately $3.8 million; the
corresponding cogb-sales ratio for the average facility is less than-tem¢h of
one percent. Therefore, & unlikely that significant changes to production or
consumer behavior will affect social costs.

| The short and longrun impacts of thdinal UST regulation are not likely to differ
significantly. Testing and inspection requirements may offer some appes
for owners and operators to reduce costs by learning over time, but they are not
likely to reduce costs enough to facilitate lasgale equipment upgrades.

EPAGs cal cul ation of ‘total I ncrement al c om
key components: identifying specific measures necessary for compliance at individual facilities
and calculating costs associated with each of these measures. To estimate these costs, EPA
developed a compliance cost model that identifies incremental equijme labor requirements
for an individual system. Based on the baseline equipment use profile, existing state regulations,
and anticipated responses to fimal UST regulation, the model then generates systpetific
estimates of compliance costs. Caiampce costs include labor and capital costs associated with
new equipment and installation, inspection, testing, and recordkeeping. The model also includes
other compliance costs, such as those associated with more frequent detection of equipment
failure and repair of equipment. Some component costs are specific to individual UST system
configurationsi for example, AHFDSs or FCTiswhile others are consistent across all system
types.Exhibit ES-2 summarizes the findings of our analysis of compliance costs

ESS8



Exhibit ES2

Total Annual Compliance CostgP

Selected
Option Alternative 1 | Alternative 2
Category ($ millions) ($ millions) ($ millions)
Conventional UST systems $130 $280 $63
Emergency Generator Tanks (EGTs) $2.0 $2.3 $2.0
Airport HydrantFuels Distribution Systems (AHFDSs) $10 $0.017 $0.0
UST systems with Fiek€onstructed Tanks (FCTSs) $11 $0.066 $0.0
Cost to Owners/Operators to Rézegulation $5.5 $5.5 $5.5
State Government Administrative Co%ts $0.12 $0.12 $0.12
Total Annual Compliance Costs$ $160 $290 $70

aCost estimates were derived using a seven percent discount rate.

b Compliance costs include direct compliance costs and state oversight costs. For this regulatory impact analysis, dire
compliance costs and state oversight costs provide a reasonable proxy to asseséfB&finmlgul at i onds s (
Chapter 3L for further discussion.

¢ Conventional UST systems include all systems that are not AHFDSs, FCTs, or EGTs.

d The costs for UST systems directly owned or operated by local, state, and federal government entities are included i
estimates of complianceosts within the other categories (see Exhibit@ESCosts shown here reflect the administrative co%
for state governments to read fimal UST regulation, apply for state program approval, process notifications of ownershi
changes, and process dimee notifications of EGT, AHFDS, and FCT existence.
eTotals may not add up due to rounding.

Assessment Of Cost Savingsrl Benefits

Avoided remediation costamong conventional UST systems and E@iievide the basis
for a substantial portion of theebheficial impacts associated with the fii8T regulation.
Avoided remediation costs of the findBT regulation represent cost savings that accrue to
owners, operators, and public entities charged with remediating releases at regulated facilities.
EPA olained remediation costs from a survey of state dig&nupprograms and estimates of
the distribution of releases by UST system area from internal resé&feh. identified four
UST technical experts who provided professional judgment regarding th&J&dat e gul at i on o ¢
effects on reduction in release frequency (number of releases per year) and release severity (as
measured by groundwater incidents averted). This body of knowledge allowed EPA to estimate
total avoided costs, as well as avoided costsqmprirement. EPA also estimated avoided costs
associated with vapor intrusion and product loss, though these avoided costs are not allocated
across requirementd Finally, the analysis providegialitative discussion of avoided acute
events and exposure ¢inding largescale releases, such as those from AHFDSs and FCTs),
avoided human health risks, ecological benefits, and avoided property devaluation. These
findings are summarized HExhibit ES-3 below.

12y. S. Envi ronment al Protecti on Ag ealuatipn oDRefeasese of Un
from New and Upgraded Underground Storage Tank Systétaer Review Draft 0. S. EPA August 2004.

13These costs were not allocated because we did not ask the experts to estimate quantitatively how different
regulatory requirementsould specifically affect vapor intrusion or product loss. Vapor intrusion frequency and
cost data rely on general informatiwa received from several statigl are typically recorded as additional
remedial activities at some groundwater sites. Theilikeld of vapor intrusion, however, is driven by proximity of
receptors and by geology and is not predictably related to the size or age of a plume. Product loss estimates rely on
data from Florida and other sources for typical release sizes and are nafigedstimates of avoided releases.
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Exhibit ES3

Summary Of Positive Impacts

SELECTED OPTION

Type Of Impact | Expert 1 | Expert 2 | Expert 3 | Expert 4 | Average | Range
Monetized Avoided Costs Amsiated With Conventional USTsmd EGTs ($ millions, present value 2012$)

Releases and groundwater inciden $330 $110 $260 $510 $300| $110-$510
Vapor intrusion $4.3 $1.7 $4.1 $7.9 $4.5 $1.7-$7.9
Product loss $2.3 $0.86 $2.9 $6.5 $3.1| $0.86- $6.5
Total® $330 $120 $270 $530 $310| $120-$530

Non-Monetized Impact$

Groundwater protected
(bilion gallons) 130 50 120 240 130 50- 240

Acute events and larggcale release
(e.g., releases from AHFDSs and

FCTsy n/e n/e nle nle n/e n/e
Ecological benefits n/e n/e n/e n/e n/e n/e
Human health risks n/e n/e n/e n/e n/e n/e
ALTERNATIVE 1

Type Of Impact | Expert 1 | Expert 2 | Expert 3 | Expert 4 | Average | Range
Monetized Avoided Costs Associated With Conventional USHd EGTs ($ millions, present value 2012%)

Releases and groundwater inciden{ $490 $200 $410 $650 $440| $200- $650
Vapor intrusion- low assumptions $5.9 $2.5 $5.9 $9.1 $5.9 $2.5- $9.1
Product loss $2.6 $0.78 $4.1 $7.6 $3.8| $0.78-$7.6
Total $500 $210 $420 $670 $450| $210-$670

Non-Monetized Impact$

Groundwater protected
(bilion gallons) 180 74 180 270 170 74-270

Acute events and largscale release
(e.g., releases from AHFDSs and

FCTsy n/e n/e n/e n/e n/e n/e
Ecological benefis n/e n/e n/e n/e n/e n/e
Human health risks n/e n/e n/e n/e n/e n/e
ALTERNATIVE 2

Type Of Impact | Expert 1 | Expert 2 | Expert 3 | Expert 4 | Average | Range
Monetized Avoided Costs Associated With Conventional USRS EGTs ($ millions, present value 2012$)

Releases and groundwater incident $210 $44 $220 $410 $220 $44 - $410
Vapor intrusion- low assumptions $2.6 $0.56 $3.2 $6.0 $3.1| $0.56- $6.0
Product loss $1.5 $0.36 $2.5 $5.2 $2.4| $0.36- $5.2
Total° $220 $45 $220 $420 $230|  $45-$420

Non-Monetized Impact$

Groundwater protected
(bilion gallons) 78 17 96 180 92 17-180

Acute events and larggcalereleases
(e.g., releases from AHFDSs and

FCTsy n/e n/e n/e n/e n/e n/e
Ecological benefits n/e n/e n/e n/e n/e n/e
Human health risks n/e n/e n/e n/e n/e n/e

a Avoided remediation costs from releases and groundwater incidents are the costs related to site remediation. Avoided
intrusion costs include additional avoided costs associated with the remediation of vapor intrusion cases; the RIA does
addres$uman health risk associated with vapor intrusion. Avoided product loss costs are also separate and additive.
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Exhibit ES3

Summary Of Positive Impacts

bExpert 2 provided responses that generate benefits that are relatively low compared to estimated costs, unlke tlee othg
experts. Conversians with this expert indicated that this discrepancy may be due to his assumptions about partial

noncompliance. See Section 4.5.3 and Appendix H for additional discussion.

¢ Totals may not add up due to rounding. Cost estimates were derived using a seven percent discount rate.
d Due to data and resource constraints, EPA was unable to monetize some of the positive impacts df)8erégalation.
Chapter 4 provides a qualive discussion of these benefits.

e Benefis not estimated are denoted by n/e.

Comparison Of Compliance CostsAnd Positive Impacts

Exhibit ES-4 summarizes the compliance costs and positive impacts of thd 8l

regulation. The majority of measable positive effects occur as avoided remediation costs. As
discussed in Chapter 4, avoided costs provide a reasonable measure of the positive effects of the

final UST regulation.

Exhibit ES4
Comparison Of Annual Compliance Costs And Cost Saving8

Selected Option Alternative 1 Alternative 2

(2012$ millions) (2012$% millions) (2012$% millions)
Annual Avoided Cosfs
Releases and groundwater incidents: average value $300 $440 $220
(range of all values in italics) ($110$510) ($200-$650) ($44-%$410)
Vapor intrusion: average value $4.5 $5.9 $3.1
(range of all values in italics) ($1.7-$7.9) ($2.5$9.1) ($0.56$6.0)
Product loss $3.1 $3.8 $2.4
(range of all values in italics) ($0.86$6.5) ($0.78$7.6) ($0.36$5.2)
Annual ComplianceCosts
Conventional UST systefns $130 $280 $63
Emergency generator tanks (EGTS) $2.0 $2.3 $2.0
Airport hydrant fueldistribution systems (AHFDSSs) $10 <$0.1 N/A
UST systems with fieldonstructed tanks (FCTSs) $11 <$0.1 N/A
Cost to owners/operators to reld8T regulation $5.5 $5.5 $5.5
State government administrative cests $0.12 $0.12 $0.12
Total Annual Avoided Costs $310 $450 $230
(range of all values in italics) ($120$530) ($210$670) ($45-$420)
Total Annual Compliance Cost§ $160 $290 $70
Net Cost (Savings) B Society
[Total Compliance CostsLessTotal Avoided Costs] ($160) ($160) ($160)
(range of all values in italics) $39-($370) $81-($380) $25- ($350)
Non-Monetized Benefit$
Groundwater protected (billion gallons) 130 170 92

(50-240) (74-270) (17-180)

Acute events and lareggcale releases
(e.g., releases from AHFDSs and FCTSs) Not estimated Not estimated Not estimated
Ecological benefits Not estimated Not estimated Not estimated
Human health risks Not estimated Not estimated Not estimated

aAvoided costs are estimated for conventional UST systamdsemergency generator taikdy. Avoided remediation costs
from releases and groundwater incidents are the costs rilagieel remediation. Avoided vapor intrusion costs include
addttional avoided costs associated with the remediation of vapor intrusion cases; the RIA does not address human h
associated with vapor intrusion. Avoided product loss costs are pamageand additive.

b Conventional UST systems include all systems that are not AHFDSs, FCTs, or EGTSs.

¢The costs for UST systems directly owned or operated by local, state, and federal government entities are included i
estimates of compliance cestithin the other categories. Costs shown here reflect the administrative costs for state r|
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Exhibit ES4
Comparison Of Annual Compliance Costs And Cost Saving8

governments to read tfimal UST regulation, apply for state program approval, process notifications of ownership chang
and process ortime notifications of exitence for AHFDS and UST systems with FCTSs.

d Compliance costs include direct compliance costs and state oversight costs. For this regulatory impact analysis, dire
compliance costs and state oversight costs provide a reasonable proxy to asseséB€firalgul at i onds s
Chapter 3.1 for further discussion.

e Due to data and resource constraints, EPA is unable to monetize some of the positive impacts ofJB€ rfegulation.
Chapter 4 of this document provides a qualitative discussidchese benefits.

f Totals may not add up due to rounding. Cost estimates were derived using a seven percent discount rate.

9The results show that all but one of the four estimates of cost savings for conventional systems exceed total regsilatol
(including FCT and AHFDS systems). As explained in Chapter 4 and Appendix H, one of the four experts provided es
avoided releases and averted groundwater incidents that do not result in net cost savings to society from the Selected
Howeve, this expert also assumed a high level of noncompliance with theJS8iitegulation that is not consistent with the
assumption of 100 percent compliance in the cost estimates. As a result, thisdi@stimate of potential cost savings likely
understées the cost savings that would be associated with a consistent, 100 percent compliance scenario. See Chapte
Appendix H for detailed discussion of how these assumptions affect net benefits of thkSfinagulation as calculated using
responses ém Expert 2.

Exhibit ES-5 summarizes the compliance costs and positive impacts of theJBHal
regulation under an alternative baseline where universes of UST systems and releases are
assumed to decrease at a declining rate over @oepliance costs do not change substantially
under the alternative baseline, while estimates of avoided costs decrease by approximately 31
percent, as the universe of releases contracts substantially under the alternative batesine.
scenarig annualnet savings to society for the Selected Option average $60 million per year.

Exhibit ES5
Comparison Of Annual Compliance Costs And Cost Savings Under Alternative Baselife

Selected Option Alternative 1 Alternative 2
(2012$% millions) | (2012$ millions) | (2012$ millions)

Total Annual Avoided Costs$ $220 $310 $160

(range of all valuesin italics) ($81-$360) ($140-%460) ($31-$290)

Total Annual Compliance Costs $160 $290 $70

Net Cost (Savings)o Society $

\ , 60) ($25) ($87)
[Total Compliance CostslessTotal Avoided (
Costs](range of all values in italics) $74-($210) $140- ($170) $39- ($220)

aAvoided costs are estimated for conventional UST systemdsemergency generator taikdy.

b Due to data and resource constraints, EPA is unable to monetize some of the positive impacts oUBE ffeguilation.
Chapter 4 of this document provides a qualitative discussion of these benefits.

¢ Compliance costs include direct compliance costisstate oversight costs. For this regulatory impact analysis, direct
compliance costs and state oversight costs provide areasonable proxy to assesséfB&finalgul at i onds s
Chapter 3.1 for further discussion.

4The results show thatll dut one of the four estimates of cost savings for conventional systems exceeded total regulatol
(including FCT and AHFDS systems). As explained in Chapter 4 and Appendix H, one of the four experts provided es
avoided releases and avergroundwater incidents that do not result in net cost savings to society from the Selected Op
However, this expert also assumed a high level of nhoncompliance with the)8iakgulation that is not consistewtth the
assumption of 100 percent cdimpce in the cost estimates. As a result, thisdow estimate of potential cost savings likely
understates the cost savings that would be associated with a consistent, 100 percent compliance scenario. See Chap|
Appendix H for detailed discussiaof how these assumptions affect net benefits of the &l regulation as calculated using
responses from Expert 2.

eTotals may not add up due to rounding. Cost estimates were derived using a seven percent discount rate.
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Economic Impacts

EPAGs assessment of the econUShregulaiompact s
focused on the retail motor fuels sector, which accounts for approximately 80 percent of UST
owners or operatorén this analysis, EPA describsgpply and demand dynamics within the
retail motor fuels market and the likely economic responses to increased compliance costs. Our
screening assessmdintds that average estimated faciktigvel costs of $715 may result in the
market exit of approximaty 19firms, if thesefirms cannot pass any regulatory costs through to
customers This represents less th@rl of one percent of existing retail motor fuel facilities, and
an even smaller fraction of all facilities affected by the flU&Il regulationt* In comparison,
approximately 2,024 facilities per year closed over the period between 2005 and 2013.

To address uncertainty related to the distribution of costs among UST facilities, we also
constructedh worstcase sensitivity analysis, which identifidfge maximum number of facilities
that could face significant economic impacts due to regulatory costs. We defined the worst case
as the scenario where the highest possible cost occurred for the smallest facilitiamdVendo
up to 4,500 facilitiesnay exit the market in this unlikely worstase scenarjagepresenting
percent of existing retail motor fuel facilities and a similar rate to annual historical market exits
The limited magnitude of impacts even in the waase scenario suggests thatfthal UST
regulationwill not affect existing consolidation trends in the retail motor fuels industry, retail
motor fuel pricesor consumption.

I n addi ti on, EP AOG s fimlmaTregdation cosldirgsyleirsat s t hat

reallocation of costs fira the public to private parties responsible for reled¥@®venting

releases under thldST regulation would increase compliance costs to facility owners, but the
avoided releases would in many cases reduce remediation demand for téxpdedr state

funds. This is likely to improve behavioral incentives, as the parties most likely to cause releases
will also be responsible for preventing them. As discussed in Chapter 5, this reallocation could
result in savings to state financial assurance funds irse>afe160 million per year.

Other Regulatory And Distributional Issues

a

As part of our analysis, we assessedthe fU&l'r e gul ati onds potenti al

to:

1 Energy impacts i The final UST regulation will nothave significant adverse
effectson energy supply, distribution, or use, including impacts on price and
foreign supplies. It is, therefore, not a significant energy acti@er Executive
Order 13211Actions Concerning Regulatiofibat Affect Energy Supply,
Distribution, or Usg(May 18,2001).

14 Census data on number of facilities per firm indicate that virtually all firms earning less than $250,000 per

year in 2007 had only one facility. We t heé8eechaptere use

5.2.3 for details.

15For additional information regarding this issue, see Chapter 5.
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Regulatory flexibilty TEPAG6s anal ysi s determined tha
entities (less thad percent of the universe of affected small entities) may
experience economic impacts that excégebrcent of revenuedut only 19 of

these enties would exit the market as a result of incurring costs greater than or
equal to total profitsFor various reasons, and especially due to different system
configurations for smaller facilities, the actual number of affected entities is likely
to be everfewer than the number estimated by the analysis. In comparison, this
number is smaller than the recent industry consolidation rate of approximately
2,024 facilities per year in the retail motor fuels sector. The GSI regulation

is unlikely to have aignificant economic impact on a substantial number of small
businesses or small governments.

Small government impactsi The finalUST regulation is not expected to have
significant small gover nment i mpact s. E
local gorernments indicated that no governmewned UST facilities will

experience costs that excekefdercent of revenues.

Impacts on minority and low-income populationsi Because the findUST
regulation would increase regulatory stringency and reduce theenuamd size

of releases, the findJST regulation is not expected to have any
disproportionately high and adverse human health or environmental effects on
minority or low-income populations, or on any community.

Chil drends he 8ecaube tfinabUSE redgulationnis expected to
reduce exposure to contaminated groundwater by reducing the number and size of
releases, EPA does not expect the final UST regulation to have a disproportionate
environmental health risk effect on childras, definedn Executive Order 13045,
Protection of Children from Environmental Health Risks and Safety FG8KSR

19885, April 23, 1997)Moreover, vhile the risk assessment did not specifically
measure exposure to childrénis unclear that children are disproportionately
affected in the baseline. For exammeultscould bethe more sensitive receptor

for cancer effects of contaminated groundwater due to the longer potential
exposure from showering (inhalation of vaparsjnpared to children (ingestion

of water while bathing), particularly those undage 5who are assumed to take

more baths and fewer showers.

Regulatory planning and reviewi Pursuanto the terms of Executive Order
12866(58 FR 517350ctober 4, 1993)XPA determined the findJST regulation

is an economically significant regulatory action because it may have an annual
effect on the economy of $100 million or more, as defined under part 3(f)(1) of
the Order. Findings of the regulatory cost analysis iap®¥r 3 indicate thénal

UST regulation is projected to result in aggregate annual compliance costs of
approximately $160 million under the Selected Option, $290 million under
Alternative 1, and $70 million under Alternative 2.
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Unfunded mandates analys 1 The finalUST regulation is subject to the
requirements of sections 202 and 205 of the Unfunded Mandates Reform Act
(UMRA), because it contains federal mandates that may result in the expenditure
by state, local, and tribal governments or by the peigactor of $100 million or
more in any one yeaExhibit ES-6pr ovi des references f
responding to UMRA requirements under which this fld&IT regulation is

subject.

or

Exhibit ES6

Location Of Analyses Responding To UMRA Requirements

Location In This
Document

Requirement

Identification of provision ofederal law under which rule is being promulgated

Chapter 1

Assessment of costs and benefitstate, local, and tribal governments and the

private sector

Chapters 3 and 4

Assessment of the effect on health, safety, and the natural environment

Chapter 4

Assessment of the extent to which such costs may be paidiedi¢al financial

assistance

Chapter 3; no Federal
assistance is anticipated

Assessment of the extent to whithere are availableederal resources to carry ou

this mandate

Chapter 3; no Federal
resources are anticipate

Estimates of future compliance costs

Chapter 3

Estimates of disproportionate budgetary effects on any type of government or
private sectosegment

Chapter 5

Estimates of the effect on the national economy

Chapters 3 and 5

l

Federalismi Executive Order 1313Zederalism64 FR 43255, August 10,
1999), defines policies that have federalism implications to include regulations
with substantial direct effects on states, on the relationship betwetstdéal
government and states, or on the distribution of power and rebjities among
the various levels of government. EPA typically considers a policy to have
federalism implications if it results in aggregate expenditures by state or local
governments 0$25 million or more in any one year. Axhibit ES-7 below
indicates EPA does not expect any of the regulatory options to have significant
federalism implications.

Exhibit ES7

Summary Of Annual State And Local Government Costs

Element

Selected Option
($ millions)

Alternative 1
($ millions)

Alternative 2
($ millions)

Local Compliance Costs

$5.4

$11.0

$2.8

State Compliance Costs

$1.3

$2.9

$0.70

State Government Administrative Costs

$0.12

$0.12

$0.12

Total StateAnd Local Governments Costs

$6.8

$14.0

$3.6

aState and local government compliance costs are included in the total compliance costs presented in 2xhibit B
b Cost estimates were derived using a seven percent discount rate.
¢ Total may not sum due to rounding.
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Tribal governments analysisi Executive Order 1317%;onsultation and
CoordinationWith Indian Tribal Government&5 FR 67249, November 9,

2000), requires EPA to develop an accountable process to ensure meaningful and
timely input by tribal officials in the development of regulatory policies that have
tribal implications. EPA consulted with tribal officials earlytie process of
developing thidUST regulation to welcome meaningful and timely input into its
development. EPA began its consultation with tribes on possible changes to the
UST regulation shortly after the passage of the Energy Policy Act of 2005. In
addtion to our early consultation with tribes, ER@ainreached out to the tribes

as we started the official regulatory process amoutiitout the development of

the UST regulationEPA sent letters to leaders of over 500 trjlasswvell as to

tribal reguladry staff inviting their participation in developg the regulation

EPA heard from both tribal officials who work as regulators as well as
representatives of owners and operators of UST systems in Indian country. The
tribal regulators raised concerns abensuring parity of environmental protection
between states and Indian country. The changes to the UST regulation are needed
to ensure parity between UST systems in states and in Indian country. This final
UST regulation will ensure installed equipmestworking properlyandprotecs

the environment from potential releases.

As part of this analysi€PA concluded that the fin&IST regulation will have

tribal implications to the extent that tribalbyvned entities with UST systems on
Indian country wold be affected. However, it will neither impose substantial

direct compliance costs on tribal governments, nor preempt tribal law. Total costs
to owners and operators of tribaltywned UST systems are approximately $0.67
million.

Joint impacts of regulatons i Facilitiesin the UST system universe are affected

by a number of existing regulations, including state regulations and Spill
Prevention, Control, and Countermeasure (SPCC) regulations. At the time of the
1988 UST regulation, completely buried tamgkeater than 42,000 gallons and
located near navigable waters of theiteld State®r adjoining shorelines were

subject to bottthe UST regulation and SPCC regulati@urrently, a subset of

UST systems in the universe is regulated by SPCC; these ireids,

AHFDSs, and FCTs. To the extent that the requirements imposed on these UST
systems via the findUST regulation are more or lessiaient than the SPCC
regulationcurrently governing them, thignal UST regulation may cause an

increase or a reductian overall inspection and monitoring requirements and

costs for these UST systems. To account for this, EPA generated baseline
assumptions for these systems using information from the Department of Defense,
the owner of the majority of all AHFDSs and FCEGTs are assumed to incur

all incremental costs beyond state regulatory baseline costs; to the extent that
these systems are regulated under SPCC, this may overstate costs. EPA does not
believe that the finaUST regulation creates a serious inconsisyeor interferes

with any other actions planned or undertaken by other agencies.
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Chaplémtroduction

This document presents an analysis by the U.S. Environmental Protection Agency (EPA)
Office of Underground Storage Tanks (OUST) of the costs, benefits, and economic impacts of
the final targeted changes to thederground storage tagkiST) regulation.The final UST
regulationserves the purpose of strengthening the exidfi®g regulation by increasing the
emphasis on proper operation and maintenance of UST systems and improved maintenance of
release detection equipmeiithe changesnticipated under thinal UST regulatioralso
acknowledge improvements in technology over thedagears, including the ability to perform
release detection for many tank systems that were previously deferred.

1.1 Background

In 1984, Congress responded to the increathimeat to groundwater from leaking UST
systems by adding Subtitle | to the Solid Waste Disposal Act (SWBWPDA required EPA to
protect the environment and human health from UST releases by developing a comprehensive
regulatory program for UST systems ratg petroleum or certain hazardous substance$986,
Congress amended Subtitle | of SWDA and created the Leaking Underground Storage Tank
Trust Fund (LUST Trust Fund) to oversee and pay for cleanups at sites where the owner or
operator is unknown, unWing to pay, or unable to pay.

EPA promulgated the UST regulation in 1988 (40 CFR Part 2803.regulation set
minimum standards for new tanks and required owners and operators of existing tanks to
upgrade, replace, or closeir existing tanksThe 1988 regulation set deadlines for owners and
operators to meet the new requiremeBlg.1998, owners and operators had to meet new UST
system requirements, upgrade their existing UST systems, or closeQharars and operators
who chose to upgrade hadensure that every UST system had spill prevention equipment (e.g.,
spill buckets), overfill prevention equipment, and was protected from corrdsiaddition,
owners and operators were required to monitor their UST systems for releases using release
detection (phased imluring the 1990s depending on the year of installation of each UST system).
Finally, owners and operators were required to have financial responsibility (phased in through
1998) to ensure that they are financially able to pay for anysesdhat occuiNo significant
changes have been made to these requirements since 1988.

In 1988, EPA also promulgated a regulation for state program approval (40 CFR Part
281).Since states are the primary implementers of the UST program, EPA wangtdipoas
process where state programs could operate in lieu of the federal program if certain requirements
were met.This regulation descrilsghe minimum requirements states must meet to have their
regulations operate in lieu of the federal regulation.

In 2005, the Energy Policy Act (EPAct) further amended Subtitle | of SWIh&. EPAct
requires states that receive federal Subtitle | money from EPA to meet certain requirEfénts.
developed grant guidelines for states regardipgrator traininginspedions, delivery
prohibitiory secondary containmenfinancial responsibility for manufacturers and installers
public recordand state compliance reports on government UST systems.
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1.2 Needfor Requlatory Action

After Congress passed EPAct, EPA decitterkvise the 1988 UST regulation (at 40
CFR Part 280), primarily tensire parityin Indian country. Key EPAct provisions (such as
secondary containment and operator training) apply to all states receiving federal Subtitle |
money, regardless of thestate program approval status; but these key provisions do not apply in
Il ndi an country (or in states and U. S. territo
secondary containment grant guidelinds)order to establish federal UST requirementsilgair
to the UST secondary containment and operator training requirements of EPAct, EPA decided to
revise the 1988 UST regulatiowithout these changes, EPAct provisions will not apply in
Indian country.These revisions will also fulfill the objectivesibie EPATribal UST Strategy
(August 2006) in which both EPA and tribes recognittedimportance oénsuringparity in
implementing UST program requirements in states and territories, as well as in Indian ‘€ountry.

EPA decidedhat thisis also an approfate time to change the 1988 UST regulation
reflect technology improvements, address outdated requirements, and place a stronger emphasis
on operations and maintenand®hile EPA has issued many guidance documents and used
various implementation approlaes and techniques over the Bsyears, we have not made
significant changes to the original 1988T regulation. Indeed, most states have passed
requirements that go far beyond th@88 USTregulationthat provide greater environmental
protection These state regulations fully implement provisions of the EPAct and improve other
important areas of the 1988 UST regulation that have become outdated.

Furthermore while information on sources and causes of releases show that releases from
tanks are less camon than they once wemeleases from piping and spills and overfills
associated with deliveries have emerged as more common prdblenasidition,failures of
equipment and operatisrat the dispenser have emerged as one of the leading sources of
releaseslThe lack of proper operation and maintenance of UST systems is a main cause of
release from these are@mtaalsoindicate that release detectiequipmentonly detects about
one quarter of all releas&3/V/hile some of those releases occur i@ear not required to have
release detectioaquipment other releases that should be detected are not because of problems
with the operation and maintenance of the release detection equipment.

16 See: U.S. Environmental Protection Agency, Office of Underground Storage Tanks. Strategy for an
EPA/Tribal Partnership to Implement Section 1529 of the@neolicy Act of 2005. August 2006. Accessed at:
http://www.epa.gov./oust/fedlaws/Tribal%20Strategy 08076r.pdf.

7U. S. Environment al Protection Agency, Office of U
from New and Upgraded Underground Storagen k Sy st ems (peer review draft). o
Environment al Protection Agency, Office of Under grounc
Storage Tank Facilities in Florida.d March 2005.

18 About 50 percent of all releases go undétd because they occur in areas where release detectionis not
required (and therefore is not designed to detect arelease). Approximately half of the remaining 50% that should be
detected still go undetected partly because of issues with operationiateharzce of the release detection
equi pment. (U.S. Environment al Protection Agency, Of fi
Underground Storage Tank Facilities in Florida. o Marct
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Since the beginning of the UST program, preventing petroleleases into the
environment has been one of he o g rpanmady goals. EPA and our partners have made
major progress in reducing the number of new releases, bub @€Y releases are still
discovered each year. Because existing pubfisided mechanmss and institutions frequently
cover at least part of the costs of release remediatiany owners and operators of UST
systems do not bear the full costs of their actiBe#roleum releases thus represent a negative
externality caused by UST system agiters, as the individuals and firms that cause releases do
not bear their full costs. This represents a failure of the market to fully internalize the cost to
society of operating an UST system: private costs do not equidl cost® A combination of
revised technical standards and inspection and testing requirements represents the most
appropriate method for reducing the number of future releases and mitigating the impact of
existing negative externalities.

In revising the 1988 regulatiofPAwantal to make sure theegulationdevelopment
process was open and transparent and that all stakeholders had an opportunity to share their ideas
as well as their concernsrom the beginning of this process, EPA recognized the concerns about
costs on owners droperators and was committed to limiting the requirements for retidfés.
reached out to all stakeholders, including state and tribal regulators, federal facilities, members
of the petroleum industry including representatives of owners and operatoed as equipment
manufacturers, small businesses, local governments, and environmental and community groups.
Over a tweyear period, we held conference cadiglicitedcomments angrovided multiple
opportunities foistakeholders to share their ideasvasdl asfor us to keegghem informed of
where we were in the process.

From this extensive stakeholder outreach, EPA compiled potential pobplaseges to
the UST regulationEPA shared all ideas with stakeholders and gave them an opportunity to
commenton each idealNe then revisethe list of potential changesnd added items based on
data, analysisand consideration of costs and benefildimately, EPA identified the items in
the proposedJST regulationasthose whicmeeded regulatory changestla time; the proposed
UST regulationwas issued in November 2011 for a@&y public comment period. EPA then
extended this public comment period for an additional 60 days. EPA received submissions from
over190 commenters. Based on these comments, ERsedthe 2011proposedJST
regulationand is nowfinalizing the UST regulation as described belaw

1.3 Summary of the Final UST requlation

EPA is revisng the UST regulationto: establish federal requirements that are similar to
certain key provisions dhe Energy Policy Act; ensure owners and operators perform proper
operation and maintenance; addrgSS systemglefered in the 1988 UST regulatipopdate
the regulationto current technology and practices; and make technical and editorial corrections.

19 We refer here to mechanisms other therse whose specific purpose is to fund remediation for new
releases from UST systems. For example, if owners and operators in a particular state are compelled to participate in
a fund operated by a public (or private) entity, and the contributions maaglygly the owners and operators are
equal to all the remediation costs, such a policy overcomes the market failure. However, when taxpayers are
required to cover any portion of remediation costs through general funds or revenues obtained for otlesy; purpos
the negative externality will not be rectified.



Specifically, EPA igequiringthe following set of revisions (hereafter referred to asSibkected

Option):

T

Establish federal requirements for secondary containment and operator training
similar to those established by EPAct for states that receivealesidltitle |
money

Add operation and maintenance requirements

0 Walkthrough inspections

Overfill prevention equipment inspections
Spill prevention equipment tests
Containment sumpest

Operability test for release detecticgguipment

O O oo

AddressUST systems deferred in the 1988 UST regulatfon

0 Removerelease detectiodeferralfor emergency generattainks

0 Remove deferral®r airport hydrant fuel distribution systems (AHFES
and UST systems with fieldonstructed tanks (FGJ

Provide for otherchanges to improve release prevention and detection and
program implementation

0 Require testing after repairs to spill and overfill prevention equipment, and
secondary containment

0 Eliminate flow restrictors in vent lines as an overfill prevention option f
all new tanks and when overftevention equipment ieplaced

0 Require closure of lined tanks that cannot be repaired according to a code
of practice

o] Address responses to interstitial monitoring alarms

0 Retain vapor monitoring and groundwater momitgras methods of

release detection for tanks and piping (for those installed before the
effective daUSTreguatioh)onky & gvdess aridi n a |
operators demonstrate proper installation and performance through a site

assessment
0 Require otification of ownership change
0 Establish requirements foiemonstratingcompatibility withfuels

containing greater thaB10 andgreater tharB20

Make general updates to thiST regulation

20n the final UST regulatioPA is also addressing ti®88 regulatorgeferrals of wastewater treatment
tank systems that are not part of a wastewater treatment facility regulated under sectioi¥4Z(? of the Clean
Water Act, USTs containing radioactive material, and emergency generator UST systems at nuclear power
generation facilities regulated by the Nuclear Regulatory Commission. However, because these regulatory changes
will not resultin @y incremental costs to the regulated community, this RIA does not factor these systems into any
part of the analysis.



o] Reference newer technologies, including explicitly adding statistica
inventory reconciliation (SIR) and continuoustamk leak detection
(CITLD) as release detection methods

0 Update codes of practice listed in 8T regulation
o] Remove old upgrade and implementation deadlines
0 Make editorial and technical corrections

1 Revisethe gateprogramapprovalregulation(40 CFR Part 281) to be consistent
with the above revisions

1.4  Alternative Regulatory Options

In addition to assessing the impacts of @&ectedOption, this document assesses the
costs, benefits, and econemmpacts of two regulatory alternatives, as outline@xhibit 1-1.
Please refer to the preamble for a discuseidhe rationale behind the development of these two
alternatives.

While some of the regulatory requirements remain constant acrosteaibtivesEPA
evaluated variations the subset of proposa@quirements that change across alternatilies
differences between the three regulatory options considered in this regulatory impact analysis are
described irexhibit 1-1.

Note that each ofain (i.e., Selected, Alternative 1, and Alternative 2) considered by EPA
contains a set of new requirements that does not vary across these options. EPA believes the
requirements in this set represent, at a minimum, changes that need to be includédah the
UST regulation Specifically, these requirements are:

1 Testing after repairsto spilland overfill prevention equipment, and interstitial
spaces

Adding SIR/CITLD toregulationwith performance criteria

Reporting and testing for interstitial alarms

Removing the deferral for release detection for emergency generator tanks
Notification of ownership change

Closure of lined tanks that cannot be repaired according to a code of practice; and

- = =4 -4 - -9

Requiring operator training and secondary contairthent

21 As explained in the introduction, operator training and secondary containment are being finalized in
order to ensure parity in programplementation among states and in Indian country.
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Exhibit 1-1
Options Considered For TheFinal UST regulation

Options
Requirement Description Selected | Alternative 1 | Alternative 2
Release Prevention
Walkthrough inspections 30-day 30day : Quarterly
(as proposed in Nov 2011
.Overflll.preventlon equipment 3 year Annual Not required
inspections
Spill prevention equipment tests 3year Annual 3year
Containment sump testing 3 year Annual Not required
Testing after repairs to spill and overfil
prevention equipment, amsegcondary Required Required Required
containment
Eliminate flow restrictors in vent lines fg No changdrom
all new tanks and when overfil Required Required

prevention equipment ieplaced existing regulation

Release Detection

Operabilty test for release detection Annual (plus annual Annual Annual (plus annual
equipment check of sumps) (as proposed in Nov 20L1| check of sumps)
Add SIR/CITLD_ toregulatlon with Required Required Required
performance criteria
Response to interstitiahonitoring alarms| Required Required Required
Groundwater and vapor monitorinfpr Continue to #ow with 5-year phase out No changdrom
release detection site assessment (as proposed in Nov 2011] existing regulation
Removerelease detectiodeferral for Required Required Required
emergency generator tanks q (as proposed in Nov 2011 q

Other
Require notification of ownership chand Required Required Required
CIOSL_Jre of lined _tanks that cannot be_ Required Required Required
repaired according to a code of practice
Requirements fodemonstrating . Required No changdrom

Required

compatibility withfuels >E10 and >B20 (as proposed in Nov 201L1| existing regulation

RequireAHS/FCT notify
implementing agency and
report releases (with no
other requirements)

Remove deferrals for airport hydrant fu¢ Regulate under
distribution systems and UST systems | alternative release
with field-constructed tanks detection requirements

Maintain deferral

EPAct-related Provisions

Operator training Required Required Required

Secondary containment Required Required Required

* In the 2011 proposerkegulation these changes generally consisted of more or stricter requirements than what is in the
UST regulation. For example, the-8@y walkthrough inspections in the 2011 propod&T regulationincluded monthly
check of sumps. Please see the 2011 propd§3dregulationfor details.

Many of the requirements the final UST regulatiorwill not immediately impose new
costs upon UST owners or operators. For example, new requirements for periodic testing of
equipment do not require owners or operators to perform those tests at the tiegulthton
comes into effect; depending on theugement,owners or operatorsay have up to three years
to satisfy the newequirement$* EPA6s anal ysis accounts for thi
by discounting the costs associated with each requirement as sh&wimbit 1-2. EPA

22 Please referto the preamble section for each requirement for a discussion of the implementation periods.
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assumes thahe monetized positive impacts associated with these requireawamse at the end
of the year in which costs occsincesome beneficial impacts may lag requireméhts.

Exhibit 1-2

Years Until Final Requirements Become Effective
Number of years until

Requirement effective
Release Prevention
Walkthrough inspections 32
Overfill prevention equipmerihspections 3
Spill prevention equipment test 3
Containment sumfesting 3

Release Detection

Operability tess for release detection methods 3p
Remove deferral for emergency generator tanks 3¢
Other

Remove deferral for airport hydrant fuel distributi

systems (Subparts B, C,dbd H?* 3
Remove deferral for UST systems with field

constructed tanks (Subparts B, Camil H° 3
EPAct-related Provision

Operator training | 3

Please referto the preamble section for each requirement for a discussionont
rationale behind the delayed implementation periods.

aThis requirement is effective immediately under Alternative 1.
bThis requirement isffective after one year under Alternative 1. In addition, undg
Alternative 1, groundwater and vapor monitoring are eliminated as release detg
methods and must be phased out within five years.

¢This requirement is effective after one year underrAlgve 1.

Finally, EPA is including a set of revisions and clarifications that are not expected to
have any economic impact, dueeitherthe nature of the requirement or the interachetween
the newUST regulationandexisting regulationThe onlycost associated with these
clarifications and changes is the cost of reading the new regul&hese revisions include:

1 Updating the regulation to reference newer technologies

1 Updating the codes of practice listexdthe regulation

23 EPA does not have data to suggest any particular length of lag for each requirement;ialyits, ave
assume that benefits accrue at the end of the year in which costs occur. Chapters 3 and 4 provide detailed
descriptions of the methods used to assess costs and beneficial impacts.

24 Removing deferrals for airport hydrant fuel distribution systems and ¢ieidtructed tanks will require
these systems to comply with Subpart B, C, D, BiGnd Jof 40 CFR Part 280 (as described in SubpartThe
final UST regulatiomequires these systems to comply with Subparts B,, €, Bnd Jafter 3 years, while
compliance with Subparts E and G would be required immediately.



1 Updating the regulatioto remove old upgrade and implementation deadlines
1 Updating the regulation for editorial and technical corrections

1 Revising the State Program Approvagulation(40 CFR Part 281) to be
consistent with the above revisions

1.5 Scopeof Analysis

Within the constraints of data availability, this analysis attempts to capture all
guantifiable and qualitative impaat$ the final UST regulation EPA obtained sufficient data to
identify, by state, the number of units likely to be affected by each ehartheregulation The
analysis uses these data to assess the compliance costs on these units and relevant state
governments. In conducting these analyses, EPA also assessed the sensitivity of outcomes to key
assumptionsSeparately, the analysis monesza number gbositiveimpacts of theegulation
including the avoided casgenerated by avoided releasesiautliction in severity of releases,
avoided product losgndavoided vapor intrusion damages. This analysis quantifies, but does
not value, grandwater impacts. Finallgue to data and resource limitations, this analysis was
unable to quantify or value human health benefits or ecological impacts, but addresses these
gualitatively

In addition to identifying costs and the positive impacts efrdgulation this analysis
also examines the economic and distributional impacts afetipgation The economic impact
analysis includes thnal UST regulatiob s ef fect on facility closur
output and cost. The analysis of thetdbutional impacts of theegulationexamines the effect
of a reduction in releases on state financial assurance funds, impacts on @hhdedti, small
business impacts, and impacts ondmeome and minority populationginally, this analysis
consdersthefinal UST regulatiod s 1 mglated to certain executive orders and statutes,
including the Unfunded Mandates Reform Acihal governments, antederalism.

1.6 Report Organization

To support the development of thieal UST regulation EPA designed and conducted
this analysis of the e g u | aasts, bendlits, and economic impacts consistent with the
requirements of Executive Order 12866, and OMB Circuldr?AData, methods, and results of
this analysis are presented in the follogvohapters:

i Chapter 2: Universe of UST Systems Affected by Eieal UST regulation This
chapter identifies a profile of the entities that may be affected HynddeUST
regulation

1 Chapter 3: Assessment @fompliance ©sts. This chapter summarizes the
methods employed by EPA to assess the cost impacts fidh&ST regulation

Executive Order 12866. fARegulatory Planning and R
Managemenand Budget. Circular No.-4. September 17, 2003.
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Chapter 4: Assessment of Benefits and Cost Savifigss chapter presents
estimates of the benefits and avoided costs diittaé UST regulation

Chapter 5: Distributional Impacts and Consideration3his chapter summarizes
the assessment of distributional impacts offthal UST regulationincluding
economic and energy impacts, effects on small businesses and governments,
impacts on lowincome and minority populations, antildren's health effects.

Chapter 6: Other Statutory and Executive Order Analys&hkis chapter
summarizes analyses required by certain statutes or executive orders, including
regulatory planning and review, impacts created by unfunded mandates,
federalsm implications, effects on tribal governments, and joint ingpaicthe

final UST regulationn the context of existingegulatiors.

Chapter 7:Comparison of Costs, Benefits, and Other Impackhis chapter
summarizes and compares the costs, cost sawdnddyenefits of thénal UST
regulation

AppendicesWe present the detaitd methods and assumptions we employ in a
number of appendices.
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Chaptdé&mnierse of UST SyBiranls BETeceegul &

This regulatory impact analysis addresses the effects of the final regulatory changes on
four types of UST systems: conventional UST systems with prefabricated tanks that store and
dispense petroleum products; emergency generator tank systems that storeofuedgomnal
use; UST systems with fieldonstructed tanks that are typically designed to store large volumes
of fuel; and airport hydrant fuel distribution systems that provide large volumes of fuel to aircraft
using underground distribution systems.

This chapter describes the universe of systems, facilities, firms, and sectors that are likely
to be affected by the final regulatory changes, and documents the extent to which state
regulations already require compliance withfinal UST regulation

2.1 Types of Entities Affected by the=inal UST requlation

The four types of UST systems that are potentially affected byntdeUST regulation
are characterized as follows:

1 Conventional UST systems (conventional USTsT-hese systems include the
universe of failities and tanks that are currently subject to existing regulations,
along with ancillary equipment (e.g., piping, dispensers, sumps, spill prevention
equipment, and release detection equipment). The majority of these systems store
and dispense petroleyonoducts and are typically found at gas stations. A limited
number store other hazardous substances, but the regulatory impact analysis does
not consider these UST systems separatdllese UST systems are subject to
all requirements under 40 CFR Par028

i Emergency generator tank systems (EGTsEmergency generator tank systems
refer to the tanks and piping for systems that provide |etagen storage of fuel
for occasional use as a bagh fuel supply.These tanks are currently deferred
from 40 CFR Par280 Subpart D (release detection) but are subject to all other
requirements under 40 CFR Part 28Be final UST regulatiordoes not address
emergency tanks at nuclear power plants, which are regulatie Nuclear
Regulatory Commission under 10 CFR 1?40, appendix A

1 UST systems with fieldconstructed tanks (FCTs):Field-constructed tanks are
underground bulk storage tanks that are buHsib® because they are too large to
be prefabricated. All identified fieleconstructed tanks currently in operation are
owned by federal facilities and mainly serve operatiomsikiary bases. These
tanks are currently deferred from all regulation under 40 CFR Part 280, except for
Subparts A and F, but are typically subject to regulation under the Oil Pollution

26 Because tanks storing hazardous substances are also currently subject to th&TLeRRilatiorunder
40 CFR Part 280, this analysis assumes that incremental costs and benefits associatdiaittd @ieregulation
will be comparable to the costs and benefits associated with other conventional UST systems. Although hazardous
substance tanks are not included in the total number of active petroleum UST systems, EPAroughly estimates that
less than onegycent of all active regulated UST systems contain hazardous substances.

27 See 40 CFR 280.10 Subpari Applicability.

2-1



Act of 1990, 40 CFR Part 112 (EPAO&s Spi
Countermeasurgegulatior).

i Airport Hydrant Fuel Distribution Systems (AHFDSSs): Airport hydrant fuel
distribution systems are systems that include one or more tanks (either above
ground or underground), underground piping, and underground ancillary
equipmentused to fuel aircraft. These systems dotypically have a dispenser at
the end of the piping run, but instead have a pressurized hydrant (fill stand). Large
commercial and military airports employ these systems, but most commercial
systems have only alle-ground storage tanks and are thus not affected by the
final UST regulatiorf® These systems are currently deferred from all regulation
under 40 CFR Part 280, except for Subparts A and F, but are typically subject to
regulation under 40 CFR Part 112.

2.2 Configuration of Average Conventional UST System

Conventional UST systems reflect a relatively consistent configuration of standard
equipment. While facility size and complexity vary significantly, this analysis assumes that a
typical (average) conventiahUST system is configured as followBxhibit 2-1):2°

Exhibit 2-1

Assumed Average Configuration For A Conventional UST System

System Component Configuration
Pipes per tank 1
Feet per pipe 100

Fill pipes (per tank)

Spill prevention equipment (péH pipe)
UnderDispenser Containment (UDC) (per tank)
Turbine sumps (per tank)

NP

These assumptions best characterize motor fuel retailers, which represent approximately
80 percent of th&77,381 conventional UST systems in operation in 2FEGT systems and
other conventional UST systems used to store fuel or hazardous substances are likely to have

28]l ndustri al Economics, Inc. APreli minary Assessmen
to the UST Re gsignmentil2d, Masks &4 Novermbér 2002008.

29 Assumptions based on data collected from pipe installation companies, state data, and EPA professional
judgment. See: Industrial Economics, Inc. "Methodology for Secondary Containment for Piping." Work Assignme
1-19, Task 5, October 3, 2008; ang Bicorporated. Memoranda and analyses submitted under Contrsl¢t@P
018, AU. S. Environment al Protection Agency. Undergrour
Anal yti cal and Te gdpnexistal In thSanglypes, ERA used téhbest peofessional judgment of
its UST system technical experts. All supporting materials not included in the appendices can be found in the docket
for thefinal UST regulation

30 The remaining 20 percent of comimnal UST systems consist of EGTs and tanks used for storing and
dispensing fuel in commercial settings, hospitals, manufacturing, transportation, communications and utilities, and
agriculture. See Exhibit-2 for details.



systems with similar componentsit less complex dispenser systems. The configurations of
FCTs and AHFDSs are considered separately, and arelmbbor detail in Appendix A.
Exhibit 2-2 provides an illustration of an UST system at a retail motor fuel establishment. Note

that in this exhibit, t he 0 ddispemser nopt@nmens anthp O
the Aspill b ¢ oflsglitpeventian equipmert.x a mp |
Exhibit 2-2

Configuration of Retail Motor Fuel UST System

Dispenser

JTurbine sump lid _ Fill port lid< Vapor recovery port lid

Inner sump lid

Line leak detector Vapor recovery port

Fill port and spill bucket

Dispenser Tyrpine
sump sump "

2.3 UST Universe Size and Distribution Across Sectors

The December 2@LlSemiAnnual Report of UST Performance Measuegsorts a
universe 0677,981 active petroleum tanks (UST systems) in the United States and its



territories®*2 This total includes conventional UST systems and emergency generator tank
systems. Estimates based on state data suggest that approximately 3.0 perc&39 of the,
577,981active UST systems, are emergency generator tanks.

In addition to EGT andanventional UST systems, tffi@al UST regulatioraddresses
UST systems with FCTs and AHFDSs. While these two types of systems are deferred under
current EPAregulation a subset may be regulated by individual states and included in the total
estimate ofdnks provided by those states. For the purpose of this analysis, however, these two
universes are considered to be separate frorbZie981tanks identified in the 2BLEPA report.
The total universe of UST systems with FCTs and AHFDEkidesapproximagly 334 UST
systems with FCTs, and 74 AHFDSs (each hydrant system is supported by an average of roughly
eight linked tanks) operated by the U.S. Department of Defense (DAB)CTs operated by the
U.S. Department of Energy (DoBhd 10 AHFDSs operated @mmercial airport?

Most UST systems in the United States are located at motor fuel retail establishments
(i.e., gas stations), and virtually all retail motor fuel establishments use UST systems.
Approximately 148000 (147,902 retail fueling sites opetad in the United States in 28% Of
these, approximately 200 included convenience storés.

An analysis of state data by EPA concludes that the average retail motor fuel
establishment ha3.07tanks (UST systems).Assuming approximately 370UST sysems per

31 U.S. Environmental Protectidgency, Office of Underground Storage TanBemiAnnual Report of
UST Performance Measures End of Fiscal Year 2048 Of September 201&ccessed at:
http://www.epa.gov/oust/cat/eB3-34.pdf.State and territory underground storage tank programs redeitA
periodically throughout the year with data on their UST performance. EPA compiles the data for all states,
territories, and Indian country and makes the data publicly available at
http://wwwepa.govyOUST/cat/camarchv.htm

32 Data indicate that the universe of UST systems has declined steadily over the past two decades. To
consider the impacts of declining universe sizes onthe results of this analysis, we construct and evaluate an
alternativebaseline for compliance costs and avoided costs in Chapters 3.4.1 and 4.4.1, respectively.

BSee: I ndustri al Economics, Il nc. fiDet ail ed Assessm

Sector, 0 Wo r-25, Task 6, Jaguarynz8,2009.TThe numbdde®@Ts is assumed to be approximately
3.0 percent of all active UST systems based on the weighted average from four state databases.

34 Based on a meeting with Department of Defense in March 2013 and supplemental information provided
to EPA in April 2013.1 addition, EPA identified 10 commercial airports with AHFDSs subject thriaeUST
regulaton Do E FCTs were identified from: U.S. Depart men
Storage Tank (UST) Compl i atnThigrepsrtidentifies IRYOERFETs m Bowuth 0 J u |
Carolina. See Appendi for additional information.

35 National Association of Convenience StoM o Sel | s AWmessedar 6 s Fuel ?
http://mww.nacsonline.com/YourBusiness/FuelsReports/GasPrices 2014 M@edsations/Pages/Wiells
AmericasFuel.aspx. According to NACS, there were 152,995 total retail motor fuel sites in the United States in
2013. Of these, 5, 093 we-boxstdrdsynm ethemrmzerchardisersrithat also sell motar h
fuels.

36 |bid.

37 A 2006 analysis of 13 state UST databases performed for EPA estimated that the average retail motor
fuel establishment (i.e., facility) has 3.13 tanks. Adjustments to reconcile various estimates of the current universe of
USTs with indugry estimates of the number of UST systems currently in place at retail motor fuel facilities further
decreases the number of tanks per UST system operating in retail motor fuel settings to 3.07 tanks per retail motor
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http://www.epa.gov/OUST/cat/camarchv.htm

facility and147,902facilities,454,774UST systems, or 79 percent of all active UST systems,
are associated with retail motor fuel establishments.

In addition to traditional motor fuel retailers, Higx retailers, or hypermarkets, represent
a growing segment of the retail motor fuel seller market. This category (NAICS code 452910)
includes stores operated by \AKart, Costco, and other large comgsi Collectively, these
firms operate approximately,100 filling stations; each station is likely to have at least three
UST system$®

Other industry sectors that report use of UST systems include agriculture (crop
production and animal production), coewmoial (wholesale trade, retail trade, accommodation,
and food services), communications and utilities (wired telecommunications carriers and electric
power generation, transmission, and distribution), hospitals, manufacturing, transportation, local
and sate government operations, and federal facilities run by the U.S. Departments of Defense
and EnergyCollectively thesesectors comprise approximately 120,000 UST systems, including
those in the government sect&xbibit 2-3). In many cases, firms ithese sectors use UST
systems for fueling fleets of vehicles such as school buses, delivery trucks, or rental cars. In
other cases, UST systems store fuel for operations or emergency use, used oil, or hazardous
substances.

Facilities in sectors other thaetail motor fuel have, on average, between 1.5 and 2.0
UST systems at the facilities that use UST systems. The actual number of UST systems at a
specific facility, however, is likely to vary significantly depending on facility size and fcus.

Results ofan analysis of public UST records of 54 states and territories performed for
EPA suggest that the average number of UST systems per facility (across all sectors that use
conventional UST systems or EGTS), is approximately.2.7

fuel facility. See: Industrial Economis , | nc. fASmal | Entities Screening Anal
Sector . 0 Wor-25 Task 4, Febroarye,12010.3
38 National Association of Convenience StoM$ o Sel | s AdmEessedan 6 s Fuel ?

http://mww.nacsonline.com/YourBusiness/FuelsReports/GasPrices 2014M@edadtions/Pages/Wiells
AmericasFuel.aspx.

9E2, I ncorporated. Review of state daakOaderde.&lQ #ADr af
1 General Techical and Programmatic Support in Implementing the Energy Policy Act of. e mber 18,
2006.

“Skeo Solutions. fASummary of Ke yWdkOrdarlGOgTablml,St at e P
October 25, 2013.
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Exhibit 23

Summary Of Universe Of UST Systems By Sector
20092 2013b

Number of Number of

Facilities Number Facilities Number

with UST of UST with UST of UST

Industry Sector NAICS Systems Systems Systems Systems

Retail Motor Fuel Sales 447 161,768 481,108 147,902 454774
Commercial(wholesale trade, retail trade, 42, 4445, 72 (excluding
accommodation, and food services) 447) 21,652 49,793 27,356 47068
Institutional (hospitals only) 622 2,220 3,631 2,098 3,432
Manufacturing 31-33 8,822 14,536 8339 13,740
Transportation
(air, water, truck, transit, pipeline, and airpg
operations) 481, 483486, 48811 8,153 14,422 7,707 13633
Communications and Utilitiegwired
telecommunications carriers; and electric
power generation, transmission, and
distribution) 5171, 2211 6,641 9,738 6278 9,205
Agriculture (crop and animal production) 111, 112 847 1,534 801 1,450
Local governments Government jurisdiction n/e 24,458 n/e 23119
State governments Government jurisdiction n/e 6,114 n/e 5,780
Federalgovernment Government jurisdiction n/e 6,114 n/e 5,780
Total: Conventional UST systems and
EGTs 611,449 577981
FCTs: Department of Defense Government jurisdiction 239 239 334 334
FCTs: Department of Energy Governmentjurisdiction -- -- 12 12
AHFDSs: Department of Defense Government jurisdiction 162 1,296 71 592
AHFDSs: Commercial Airports 4581 -- -- 10 64
Total: FCTs and AHFDSs 401 1,535 430 1,002
a  Analysis based oR?, Il ncorporated. Review of state drask@rbeaMoeldlp

General Technical and Programmatic Support in Implementing the Energy Policy Act of 2005, Amendment 1,.TDD #11
December18, 200&Est i mat e of 168,987 retail motor fuel facili
count : Nabi@nal P&rdleumn Newdlay 19, 2005 (annual survey of states to collect data on number of stations),
adjusted to reflect 2009 universé 611,449 UST systems. All sector adjustments proportional except retail motor fuel sal
which reflects th2008 estimate of 161,768 facilties with UST systems fibmtional Petroleum News. "MarketFacts 2008
Overview." August 2008used as a proxy fohe number of such facilties in 2009. (See alsdustrial Economics, Inc.
APreliminary Assessment and Scoping of Data Relat e-@5 |
Tasks 24 November 20, ZiB)

b Analysis based on 2009 loon (see note a above), adjusted to reflect 2013 universe of 577,981 UST systems. All sector

adjustments proportional except retail motor fuel sales, which reflects the 2013 estimate of 147,902 facilties withedfST
from National Association of Coenience Stores’WNh o Sel | s A rdecessedat:6s Fuel ?
http://www.nacsonline.com/YourBusiness/FuelsReports/GasPrices_2014Bpdadtions/Pages/WBellsAmericas
Fuel.aspxThe NACS Retail Fuels report noted 152,995 total facilties dispensing motarofuenercially, of which 5,093 are
hypermarketers and not included in the retail motor fuel sales category. (Sdemlsou st r i a l Economic s
Assessment and Scoping of Data Related t onmRm &26 Masksadl |
November 20, 2008

See ICF. "Economic Impact Analysis of Additional Mechanisms for Local Government Entities to Demonstrate Financia
Responsibility for Undergrod Storage Tanks." December 1982hibit 3-1. Estimates of local government UST systems
adjusted using the 1987 Census of GovernméZisisistent with this analysis, the number of government UST systems is
assumed to be two percent of all 201ST systems owned by state and federal gowents and four percent of all 2UST
systems owned by local governments.

The totals shown are the sum of the number of facilties of the rows above. These estimates are used only to establish
distribution of facilties across sectors basedwailable data.

€ This number assumes that there are eight tanks per AHFDS. For more detail on assumptions for AHRPBSsndgeA
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2.4 Universe of Facilities and Systems Potentially Affected blginal UST requlation

EPA expects that all facilities @ST systems in the universe of conventional UST
systems will be required to comply with one or more regulatory changes fingh&ST
regulation but the number of facilities and systems affected by each specific regulatory change
will vary depending orthe extent of current (baseline) state regulations and the type of
equipment currently in use.

To estimate the number of systems that will be required to comply with each regulatory
change, EPA reviewed publicly available data about state regulationsineal with data from a
limited sample of states and equipment providers about the use of different technologies for
release prevention and detectidn.

Exhibit 2-4 identifies the total number of UST systems that could potentially be affected
by each regulatory change in tieal UST regulationbased on the baseline technology
currently in place in the universe of systeraghibit 2-4 identifies the number of USTystems
or facilities with relevant technologies, the type of system (i.e., conventional UST and EGT
systems, facilities with conventional UST systems or EGTs, AHFDSs, or FCTs), the proportion
of the relevant universe of UST systems with the technologymenary of the assumptions that
define the number of affected uni@nd the source of those assumptidwiste that changes for
AHFDSs, EGTs, and FCTs affect only those universes of facilitie:RAdt-related provisions
affect only facilities and UST simms in Indian countr§? See Appendix B for detailed
descriptions of the values and sources used in each calculation. The estirBxtabitir2-4 do
not reflect baseline state regulations (e.g., whether a state already repilifg®vention
equipmenttesting). As discussed later in this chapter, some baseline state requirements satisfy
requirements of thénal UST regulation

41 E2, Incorporated. Memoranda and asalg submitted under Contract-#?050 18, AU. S.
Environmental Protection Agency. Underground Storage Tanks/Leaking Underground Storage Tanks Analytical and
Techni cal Support. o Where gaps existed i nsUShgystemmnal ys e s
technical experts. All supporting materials not included in the appendices can be found in the dockignébr the
UST regulation

42 EPA assumes that all states have adopted ERated provisions in the baseline, consistent with
existingguidance.
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Exhibit 2-4

Potential Number And Type Of Units Affected By Each Requirement

Proportion Number of
of Total Potentially
Universe Affected
Affected Systems
Regulatory Change Universe Annually (Annual) 2 Assumptions Source
Release Prevention
Walkthrough inspections| Facilties with 100.0% 213,277 All facilties require periodic Not applicablei all
Conventional UST facilities walkthrough inspections. facilties require
systems and EGTs inspections.
Overfil prevention Conventional UST 100.0% 577,981 Percentage of UST systems with EZ, Incorporated, Task
equipment inspections systems and EGTs systems overfil prevention equipment. Order No. 3003, TDD #7:
across 10 states, 99.8% of
systems had overfil
prevention equipment; EPA
conservatively assumes all
UST systems have overfil
prevention equipment.
Spill prevention Conventional UST 90.0% 520,183 Oneto-one spill prevention EPA estimate based on
equipment tests systems and GTs systems equipment to tank ratio; 10 percent | information discussions
have selfmonitoring mechanism and| with service contractors an
do not need monitoring. inspectors.
Containment sump Conventional UST 18.3% 105,771 Pipes that use interstitial monitoring | E2, Incorporated, Task
testing systems and EGTs systems and do not use continuous sensors,| Order No. 3003, TDDG#5,
pressure, vacuum, or liqufilled leak | Table 13.
detection monitoring mechanisms.
Spill prevention Conventional UST 2.5% 14,450 systemq Spil prevention equipment requires | E2, IncorporatedTask
equipment inspection systems and EGTs fix once every four years; repairs ard¢ Order No. 3003, TDD #7:
after repair used as the fix 10 percent of the timg across 10 states, 99.8% of
systems had overfil
prevention equipment; EPA
conservatively assumes all
UST systems have overfil
prevention equipment;
repair/replace frequencies
are EPA assumptions.
Overfil prevention Conventional UST 2.0% 11,560 systemg Overfil prevention equipment EPA estimated that only a
equipmenttest after systems and EGTs requires fix once every five years; | small (10%) percentage of
repair repairs are used as the fix 10 percen overfil devices were
of the time. repaired rather than
replaced based on verbal
conversations with service
contractors. PEI provided
the fiveyear estimate base
on information compiled
from their members. This
was also supported by
answers from 3 vendors
dated 11/8/12.
Secondarycontainment Conventional UST 3.3% 19,324 systemg Tanks and pipes that use interstitial | E2, Incorporated, Task

test after repair

systems and EGTs

monitoring and do not use continuou
sensors, pressure, vacuum, or liguid
filed leak detection monitoring

mechanisms. Includes fiygercent of
tanks and 90 percent of piping that
use interstitial monitoring. Assumes
20 percent of pipes and five percent

of tanks require repair every yeatr.

Order No. 3003, TDD #5,
Table 13; repair/replace
frequencies are EPA
assumptions.
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Exhibit 2-4

Potential Number And Type Of Units Affected By Each Requirement

Proportion Number of
of Total Potentially
Universe Affected
Affected Systems
Regulatory Change Universe Annually (Annual) 2 Assumptions Source
Eliminate flow restrictors| Conventional UST 13.5% 78,256 13 percent of new UST systems Information on number of
in vent lines for all new | systems and EGTs systems would have installed flow restrictors | new UST systems that
tanks and when overfil in ventlines, and 13 percent of would install flow
prevention equipment is existing UST systems with replaced| restrictors provided by
replaced overfil prevention equipment would | Robert Penkes, PEI, in
have installed flow restrictors in vent August 2009; remainder
ines. Assumes five percent turnover from E2, Incorporated, Task
of UST systems, a 19 percent test f§ Order No. 3003, TDD #21.
rate for flow restrictor, and that 90
perceant of fixes require replacement
of the flow restrictor.
Release Dedction
Operabilty test$ ATG Conventional UST 33.7% 194,548 UST systems that use automatic tan E2 Incorporated, Task
systems and EGTs systems gauges. Order No. 3003, TDD #5,
Table 11.
Operabilty test$ Conventional UST 18.8% 108,499 UST systems that use interstitial E?, Incorporated, Task
interstitial monitoring systems and EGTs systems monitoring (excluding five percent | Order No. 3003, TDD #5,
that conduct manual testing of the | Table 11.
interstice).
Operabilty test$ line Conventional UST 27.5% 159,221 Pressurized piping systems that use| E2, Incorporated, Task
leak detection systems and EGTs systems electronic line leak detectors. Order No. 3003, TDD #5,
Table 11.
Operabilty test$ Conventional UST 4.5% 25,968 systemg UST systems that use vapor E2, Incorporated, Task
groundwater and vapor | systems and EGTs monitoring and/or groundwater Order No. 3003, TDD #5.
monitoring monitoring as their sole release
detection method(s).
Eliminate groundwater | Conventional UST 4.5% 25,968 systemq UST systems that use vapor E?, Incorporated, Task
and vapor monitoring as| systems and EGTs monitoring and/or groundwater Order No. 3003, TDD #5.
releasaletection methodg monitoring as their sole release
(Alternative 1 only) detection method(s). Universe
affected phases in over five years.
Add SIR/CITLD to Conventional UST 0.5% 2,809 systems| 13 percent of UST systems use SIR| E2, Incorporated, Task
regulation with systems and EGTs 15 percent of these use qualtative | Order No. 3003, TDD #5,
performance criteria methods. Of these, 25 percent are | Table 11.
assumed to incur costs to comply.
Response to interstitial | Conventional UST 2.4% 14,003 systemg Weighted average annual percentag E?, Incorporated, Task
monitoring alarms systems and EGTs of UST systems and piping that Order No. 3003TDD #5,
experience an interstitial monitoring | Tables 11 and 13.
alarm. Assumes 20 percent of tanks
and 18 percent of pipes use interstiti
monitoring, and that three percent of
tanks and 10 percent of pipes
experience an alarmin a given year
Remove release detectiq EGTs 3.0% 17,339 systemg UST systems assumed to be Based on review of over 15

deferral for emergency
generator tanks

emergency generator tanks.

state databases and
discussions with several
state USTprogram
representatives.

Other
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Exhibit 2-4

Potential Number And Type Of Units Affected By Each Requirement

Regulatory Change

Universe

Proportion
of Total
Universe
Affected
Annually

Number of
Potentially
Affected
Systems
(Annual) 2

Assumptions

Source

Remove deferral for
airport hydrant fuel
distribution systems

AHFDSs

100.0%

81 facilties

All airport hydrant fuel distribution
systems, including 71 DoD systems
and 10 commercial airport systems.

Meeting with U.S.
Department of Defense
(DoD) in March 2013 and
supplemental information
provided to EPA in April
2013, plus information
based on publc comments
and additional EPA
research to identify
commercial airport systemg
potentially affected. See
Appendix A for addional
information.

Remove deferral for UST
systems with field
constructed tanks

FCTs

100.0%

346 systems

All UST systems with field
constructed tanks, including 334 Do
systems and 12 DoE systems.

Meeting with U.S.
Department of Defense
(DoD) in March2013 and
supplemental information
provided to EPA in April
2013 and U.S. Department]
of Energy, f
Department of Energy
Underground Storage Tank
(UST) Compliance Strategy
Report, o Aug
32 to A-34. See Appendix
A for additional

information.

Require notification of
ownership change

Facilties with
Conventional UST
systems and EGTs

10.1%

21,505
facilties

Annual number of facilties that
change ownership.

E?, Incorporated, Task
Order No. 3003, TDD #27.

Closure of lined tanks
that cannot beepaired
according to a code of
practice

Conventional UST
systems and EGTs

<0.1%

80 systems

Annual number of lined UST system
that cannot be repaired

E?, Incorporated, Task
Order No. 3003, TDD #17,
Table 1 and E
Incorporated, Task Order
No. 3003, TDD#5.

Requirements for
demonstrating
compatibility with fuels
> E10 and > B20

Conventional UST
systems and EGTs

0.04%

234 systems

0.4 percent of conventional UST
systems and EGTSs use fuels E >10
B > 20, assume 10 percent can
demonstrate compatibility

Based on the count of UST|
systems fr om
year and engear reports,
plus the U.S. Department ¢
Energybs (Do
Alternative Fuels Data
Center listing the amount g
stations seling E85 fuel.

EPAct-related Provisions

Operator training

UST Facilties in
Indian country

100.0%

966 facilties

All facilties in Indian country.

Not applicablei applies to
all facilties in Indian
country.

Secondary containment
new and replaced tanks

UST systems in
Indian country

36.2%

947 systents

Approximately 72.4 percent of

systems in Indian country are single
walled. Analysis assumes midpoint ¢
time horizon until all units are

EZ2, Incorporated, Tribal
Data Analysis, July 2007.
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Exhibit 2-4

Potential Number And Type Of Units Affected By Each Requirement

Proportion Number of
of Total Potentially
Universe Affected
Affected Systems
Regulatory Change Universe Annually (Annual) 2 Assumptions Source
replaced (year 10, 50 percent of
universe affected).
Threshold forpipe UST systems in 30.2% 789 systents | Piping replaced every five years, E2, Incorporated, Tribal
replacement rather than| Indian country where 60.3% are singlealled. Data Analysis, July 2007.
repair Analysis assumes midpoint of time
horizon until all units are replaced
(year 10, 50 percent of universe
affected).
Undekrdispenser UST systems in 48.5% 1,270 systents | Approximately 97 percent of systemy E2, Incorporated, Tribal
containment for all new | Indian country require undedispenser containment.| Data Analysis, July 2007,
dispensers Analysis assumes midpoint of time | Industrial Econmics,
horizon until all units are replaced APreliminary
(year 10, 50 percent of universe and Scoping of Data
affected). Related to Potential
Revisions to the UST
Regulations; Tasks2,
Work Assignment 2 5, 0
November 20, 2008,
Appendix A, and OUST
End-of-Year reports.

a Figures in this column are calculated assuming that the average number of UST systems per facilty is approximatelySRefi Sokrtions.
ASummary of Key Data fr onWok Omldr €006 abbk L, iOctobeR25c2018.d Postings, 0O

b The affecéd universes presented for these items reflect 50 percent of uttimately affected systems or facilties. Because thematsetqlieceffect over
time and future costs are discounted, we present the universe affected at year 10 as a central emstiditaie, hve adjust unit costs to reflect the fact
that the total cost of these requirements grows as the number of affected systems or facilties increases.

2.5 Facilities and Systems Affectedbyrinal UST reqgulation

Many states currently have baseline regulations consistent with one or more requirements
in thefinal UST regulation As a result, only a portion of the universe of potentially affected
facilities will be required to change practices to comply with eaghiaéory change. Whereas
Exhibit 2-4 displays the number of units that may potentially be subject to each requirement,
Exhibit 2-51i denti fi es, based on EPAO6s review of bas
that will be subject to these requirene@s a result of thignal UST regulation For nearly all
requirements, some portion of the potentially affected universe is already in compliance with the

final regulatory changes-or exampl e, in cases where a state
requires activities commensurate with the regulatory requirement under a given regulatory option
of thisfinalre gul ati on, UST systems within that state

by the regulatory option in question, because these systems moduletur any incremental
requirements or associated costs under the fewllation Section B.2 of Appendix B, and the

tabular summary of state regulatory requirements on padéstBrough B16, contain the

complete set of information on state regutgtbaselines as they pertain to the regulatory
requirements of the final regulation, and provide an accounting of which states are considered by
the cost estimation modeling in this RIA to have state regulatory baselines in full, partiak or non
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compliancewith each regulatory requirement of the final regulation. The tabular summary on

pages B10 through B16 of Appendix B indicates the frequency or presence of the regulatory
requirement according to each st adomparshg r egul at
these frequencies or requirements with those in each regulatory option of the final regulation (as
shown inExhibit 1-1), it is possible to determine whether UST systems in a given state are

subject to a particular regulatory requirement undgiven regulatory option, based on whether

the regulatory baseline of the state in question accords with the regulatory requirement under that
regulatory option. If the state regulatory baseline is as stringent, or more stringent, than what is
required undethe regulatory optionExhibit 1-1), then UST systems in that state are not

considered affected by that particular regulatory requirement (and apgednilit 2-4 but not

i n the Asyst e mskExtbit 2-8).c0therwise, the systamsiare aodsed to be

affected (and appear in bdxhibit 2-4and t he HAsyst e msexhibtf 5. ctedod co

Alternative Option 2 will affect the smallest number of systems. Among the specific
regulatorychanges, walkthrough inspections and spill preventiaipasent tightness testing
affect the largest number of UST systems in all scenétloscontrast, several regulatory
changes (e.g., closure of irreparable lined tanks and pipe replacement requirements) are likely to
affect only a small number of systems.

The distribution of incremental impacts of the regulation also depends on the distribution
of baseline technologies across states with different baseline regulations. Facilities and systems
in states with fewer current regulations may bear a greater piapof costs and benefits than
facilities and systems in states with extensive baseline regulations. A key limitation of available
baseline data is that baseline technology data is not available at the state level. For example, itis
possible that facities and systems with specific release detection technologies (e.g., automatic
tank gauges (ATGs)) may not be distributed evenly across all states. However, estimates of the
percentage of systems using ATGs are available only at the national level.Adtalie
regulatory scenarios in Chapters 3 (Compliance Costs) and Chapter 4 (Benefits and Cost
Savings) reflect regul atory changes finabquired
UST regulation assuming that all systems reflect the natigmalfile of existing technologies.

Analyses of economic impacts and small businesses in Chapter 5 (Distributional Analyses)
assess the possible distribution of compliance impacts related to this uncertainty.

43 Walkthrough inspections are estimated at a facility level; the number of UST systems estimated as
affected by these regulations is 555,003. Note that even those states that currently require walkthroughs do so on a
monthly basis, rather than3®-day basis. This RIA considers facilities in those states to be affected by this
regulatory requirement; however, it applies to these facilities only the incremental cost between conducting monthly
inspections over a ongear period and conducting-3layinspections over a ongear period (i.e., a fraction of the
cost of one inspection).
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Exhibit 2-5

Estimated Systems Not CurrentlyRegulated By States

Systems
Universe of Systems Systems Affected by
Potentially Affected by | Affected by Option
Affected Selected Alternative Alternative
Description Systems Option Option 1 Option 2
Release Prevention
Walkthrough inspectiong 213277 204,798 204,798 128,986
(facilities) (facilities) (facilities) (facilties)
Overfil prevention equipment inspectiofs 577,981 354,769 395,802 N/A
Spill prevention equipment tests 520,183 388,641 418547 388641
Containment sump testing 105771 80,324 95,366 N/A
Spill prevention equipment inspection after repair 14450 14306 14306 14306
Overfil prevention equipment test after repair 11,5® 11280 11280 11280
Secondary containmerést after repair 19324 14426 14426 14426
Eliminate flow restrictors in vent lines for all new tankg
and when overfilprevention equipment ieplaced 78256 63818 63818 N/A
Release Detection
Operability testi ATG ¢ 194548 190854 190,854 190,584
Operability testi interstitial monitoring ¢ 108499 106,48 106,438 106,48
Operabilty testi line leak detection 159221 156197 156,197 156197
Operabilty testi groundwater and vapor monitoringy 25,968 25,475 N/A 25,475
Eliminate groundwater and vapor monitoring as releag
detection methods d 25,968 N/A 25,968 N/A
Add SIR/CITLD toregulation with performance criteria 2809 2,756 2,756 2,756
Response to interstitial monitoring alarms 14003 10634 10634 10634
Remove release detection deferral for emergency
generator tanks 17339 10,977 10,977 10,977
Other
Remove deferral for airport hydrant fuel distribution
systems 8le 56 56 N/A
Remove deferral for UST systems with fieldnstructed
tanks 346 198 198 N/A
Require notification of ownership change 21,505 3220 3220 3,20
(facilities) (facilties) (facilities) (facilties)
Closure of lined tanks that cannot be repaired accordil
to a code of practice 80 57 57 57
Requirements fodemonstratingcompatibility with fuels
> E10 and > B20 23 23 577,981 N/A
EPAct-related Provisions
Operator training 966 966 966 966
(facilities) (facilities) (facilities) (facilties)
Secondary containmentnew and replaced tanks 947 947 947 947
Threshold for pipe replacement rather than repair 789 0 0 0
Underdispenser containment for all new dispengers 1,270 1,270 1,270 1,270

a The universe of affected systems for these requirements varies because some states have current reloirdiffientia

frequency and ensure baseline compliance in some regulatory scenarios but not others.

b The affected universes presented for these items reflect 50 percent of ultimately affected systems or facilties. Becal
requirements take effeater time and future costs are discounted, we present the universe affected atyear 10 as a
estimate. In addition, we adjust unit costs to reflect the fact that the total cost of these requirements grows as tbie n

affected systems or fadéis increases.

¢ The number of affected systems differs from the univergeoténtiallyaffected systems for this requirement; however, g
indicated in Appendix B, this RIA does not apply state baseline regulatory requirements to any system forrésergqu
The number of affected systems is smaller than the number of potentially affected systems because some systemg
this requirement applies are EGTs, and the application of regulatory regpgetmthese systems is covered in the

2-1:



Exhibit 2-5

Estimated Systems Not CurrentlyRegulated By States

Systems
Universe of Systems Systems Affected by
Potentially Affected by | Affected by Option
Affected Selected Alternative Alternative
Description Systems Option Option 1 Option 2

requirementfor removing the release detection deferral for EGargl affects the numbers shown for this requirement ag
well.

Universe affected phases in over five years.

The universe of potentially affected units8iksystems, 0632 tanks (at eight tanks per system for #ieDoD-owned
systems, plus an additional 64 tanks at the 10 commercial airport systems).

As part of the requirements fdemonstratingcompatibility with fuels > E10 and > B20 proposed in November 2011, all
UST systems must maintain equipment records. While 234 represents the number of UST systems dabjecistating
compatibility withfuels > E10 and >B20nder the Selected Optioall (577,981) UST systems would are subject to the
requirement to maintaingeipment records under Alternative Option 1

EPA6s screening analysis shows that a requirement t
likely generate no net costs, as owners or operators would ordinarily pursue replamedeerthose circumstances. See
Appendix Cfor details.
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Chapl Assessment of Compliance Cost s

3.1 Introduction

This chapter describes EPAG6s anmdlysri s of t
regulation OMB guidance suggesthat an analysis thatlies on measures of opportunity cost
and willingness to pay provides a holistic basis for assessing the total cost of any regulation.
Specifically, a social cost analysis should focus on measuring changessimer and producer
surplus by considering the market responses to compliance costs (e.g., changes in demand and
supply). Along with the administrative costs incurred by the government, changes in producer
and consumer surplus reflect the true cost ety of adopting a set of regulatory measures.

For this regulatory impact analysis, EPA uses a combination of direct compliance costs
and state oversight costs to approximate social costs. In this context, compliance costs represent
a reliable indicatoof social costs for the following reasons:

1 The regulatory requirements generally focus on additional testing and inspection
of existing equipment, and do not reflect laggale investments in equipment or
significant changes to operations at the faclktyel. In addition, the facilities
affected by the regulation are distributed with relative geographic uniformity for
consumers and producers.

| Given the small pefacility costs of the regulatiorapproximately$715 for the
average facility, as documenteal this chapter), closures or changes in market
structure represent an unlikely response to the regulation. Therefore, itis unlikely
that significant changes to production or consumer behavior will affect social
costs.

1 The short and longrun impacts offte regulation are not likely to differ
significantly. Testing and inspection requirements under the regulation may offer
some opportunities for owners and operators to reduce costs by learning over
time, but they are not likely to reduce costs enoughdiitite largescale
equipment upgrades.

For these reasons, compliance costs are likely to be a reasonable approximation of social
costs over both the shednd longr u n . This chapter presents EPAOG
methodology and results, and summarites calculation of government oversight costs. The
chapter also provides a discussion of key uncertainties and several brief sensitivity analyses. An
analysis of the potential economic impacts offthal UST regulationis presented in Chapter 5,
and a ensitivity analysis that evaluates the effects of alternative interest rates is presented in
Chapter 7.

3.2 Compliance Cost Methodology

In this chapter, EPA presents its methodology for estimating incremental compliance
costs of thdinal UST regulationbeyond the current baseline costs of existing federal and state
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regul ation of underground storage tanks. EPAO
costs that occur as a consequence of the regufafidwoughout this chapter, the analysis
distingushes between three types of costs:

1 Systerrlevel: Costs that occur at the individual UST tank level, including
ancillary equipment.

i Facility-level: Costs that occur at the level of a facility that owns several USTSs;
typically 2.71 times the systedevel cos to reflect UST ownership by the
average facility.

1 Unit costs: Systerfevel costs related to a particular requirement. For example,
the requirement to provide notification of ownership change has a unit cost of
approximately $14.

Calculation of total inckemental compliance costs for UST facilities reflects two key
steps: identifying specific measures necessary for compliance at individual facilities, and
calculating costs associated with each of these measures. To estimate these costs, EPA developed
a conpliance cost model that identifies incremental equipment and labor requirements for an
individual system. Based on the baseline equipment, existing state regulations, and anticipated
responses to the regulation, the model then generates syeific estmates of compliance
costs. Compliance costs include the labor and capital costs associated with new equipment and
installation, inspection, testing, and recordkeeping. The model also includes other compliance
costs, such as those associated with moresérgiqdetection of equipment failure and repair of
equipment. Some component costs are specific to individual UST system configurafbons
example, airport hydrant fuel distribution systems or UST systems withdagistructed tank$
while others areansistent across all system types.

We calculate the compliance costs offfimal UST regulatiorby measuring three
factors:the proportion of facilities or UST systems with specific technologies (i.e., the portion of
systems that require specific typdsupgrades or tests, described in Exhibi4 2nd Section B.1
of Appendix B); the regulations already in place in each state (i.e., baseline regulations,
described in Exhibit 5 and Section B.2 of Appendix B); and, the unit cost to comply with each
elemen of the regulation (described in this Chapter, specifically Exhiiif & well as
Appendix D).

An important limitation of our analysis is that we do not have data on the distribution of
UST technologies. Consider the following frdihibit 2-5: under the Selected Optiowe
estimate that overfill prevention tests will be a new requiremerg@g4i7 systems, and spill
prevention equipment tests will be a new requiremenBd&;641systems. These requirements
could together affect as few 888641 systems if all systems that are affected by overfill

44 For thisfinal UST regulationEPA does not specifically attempt to measure baseline regulatory costs.
However, costs identified inthe 1988 EPAregulation that sginaf technical standards under 40 CFR Part 280
provide an indication of baseline costs. The 1988 RIA calculatethpkicosts of $28,770, equivalent to $55,836 in
2012 dollars. See: U.S. Environmental Protection Agency. "Regulatory Impact Analysishafceé Standards for
Underground Storage Tanks." August 24, 1988. Volunpade ES7, Exhibit ES1.
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prevention testing are a subset of the systems that are affected by spill prevention testing. In the
absence of additional information, it is equally plausible that these two requirements affect the
entire universe of USTs if they overlap as little as possible.

EPA has not identified any information that could allow us to reliably narrow the
uni verse of affected USTs to a number small er
state data suggests that facilities in all states will be subject to somindes thefinal UST
regulatior® Consequently, when considering #heeragecost of the regulation on a facility or
UST system basis, we divide the total cost by the number of facilities or systems in the entire
universe®

3.2.1 Categories of ComplianceCosts Analyzed

This analysis includes the following categories of compliance costs: operation and
mai ntenance costs; capital costs; and i mplici
associated with earlier detection of equipment failure. Bechedmal UST regulatiorfocuses
on operational improvements, operation and maintenance costs constitute the majority of the
compliance costs identified in this analysis. These costs are relatively frequent, recurring costs
that mainly involve a service adty. Operation and maintenance activities include the labor and
materials costs associated with maintenance of equipment, routine testing, and inspection
(whether performed by the owner, operator, or a contractor). This analysis assumes that UST

45The discounted cost per UST system ranges from less than $100 in one state to over $310, with costs in
20 states and territories falling between $290%820, costs in another 17 states and territories falling between
$230 and $270, and costs in another six states and territories between $210 and $230. The remaining 13 states and
territories have pesystem costs between $75 and $200, with all but tatesor territories having costs upwards of
$130 per systenThese costs are calculated by considering the regulatory baseline in each state, and the unit costs of
each regulatory requirement not already required by the regulatory baseline in a givéfiatatbe exaple
above, states with low p&yST system costs are those with regulatory baselines that substantially overlap with the
requirements of thBnal regulation while those with the highest costs are those where most or all of the
requirementsf thefinal regulatiorare not already required by the state. Note that the figures presented here assume
an average distribution of technologies across states, such that the only variant in UST system costs per state is the
existing extent of each state's regulatory baseline.

46 \We address uncertainty in the distribution of technology and costs with a set of sensitivity analyses in
section 3.5 of this chapter, and we consider the economic impacts of different distributions of costs in Chapter 5.
Our analysis indicates that apghmately 81 percent of all facilities incur costs belowthe averagégodity cost
(calculated by dividing total costs by total facilities) and 18 percent of facilities inciapdity costs in excess of
110 percent of this calculation of average-famility cost. The remaining one percent of facilities incur costs within
the range of 1010 percent of average p&acility costs.

The cost estimatesreported inthe RIA and used in the analysis in this footnote do not incorpeeat high
technology osts; they reflect the market costs for widely available technologies. The analysis in this footnote
represents aworstase cost scenario only as relates to impacts on small facilities, in order to consider potential
business and employment impacts (se€ti®n 5.2.3). To do this, it examines the combined impact of two distinct,
high-cost assumptions: 1) that a given subset of UST systems are located in the state or states with the state
regulatory baselines that overlap or acdeesstwith the final reglation, and thus incur the highest compliance
costs; and 2) that theame subsetf UST systems has or uses the technologies for which regulatory costs are
highest. The analysis concludes that even under this bounding scenario in which the smallefsi; itittkessare
universally located in states with low baseline regulatory requirements, employment and business impacts are
limited. The Chapter 3 cost analysis assumes that the technology distribution of UST systems is similar across states,
reflectingstandard turnover in facilities and equipment.



facility owners and operators pay in full for these costs when they occur (that is, they do not
obtain financing and pay over tim&)Some of the operation and maintenance activities included
in thefinal UST regulatiortake the form of recurring requirements acow less frequently than
once per year: for example, overfill prevention equipment inspections are required every three
years under the Selected Option. We calculate the total incremental annual cost of these
recurring requirements by assuming that ameent portion of the universe incurs the cost
associated with each such recurring requirement every year: for overfill prevention equipment
inspections, we assume one third of the affected universe of UST systems must undergo this
inspection each yeasuch that all UST systems have complied within each-#ae inspection
period?®

Because théinal UST regulatiordoes not focus on broad equipment requirements,
capital costs represent a small portion of the total compliance costs for this regulapdal C
costs address the purchase and installation of new equipment, such as installing a new double
walled UST or undedispenser containment. Total capital costs typically include installation,
labor, and initial service required to ensure the new eanpms fully functioning. EPA assumes
that UST owners and operators finance these compliance costs over the life of the equipment; all
capital costs are calculated over a regulatory time horizon of 204jels.following examples
characterize the thregpes of capital cost calculations that are relevant to this regulatory
analysis:

Existing equipment replacements An UST system owner or operator must upgrade an
existing system with new equipment to comply with a requirement under the regulation (e.qg.,
facilities with EGTs may be required to install release detection equipnfentthe deferral is
removed). The incremental compliance cost is the total cost of the new equipment and
installation (including removal of existing equipmetitAny additional (incremental) operation
and maintenance costs are also included.

47 Certain onetime costs that occur only once over the regulatory time horizon (e.gtinn@spending on
initial operator training for personnel at existing facilities) are also annualized over 20 years.

48 As noted in Exhibit 42, a number of recurring operations and maintenance requirements will not
immediately impose costs on UST owners and operators as they may have up to three years (depending on the
requirement) to comply with the initial testing ospection requirement. Where applicable, we discount the annual
cost associated with each such requirement by the length of this implementation delay at a seven percent discount
rate (consistent with OMBO&6s gui dimtoonersanchoperatcssarenoht r at e)
required to conduct the first test or inspection immediately. Chapter 7 also presents results for the Selected Option
using a three percent discount rate.

49 Due to a lack of data on the distribution of ages of UST sysaathplanned retirements/replacements of
existing systems, EPA assumes that owners and operators amortize all capital costs-gear a@tected
regulatory horizon to be consistent with they&ar expected lifetime of an UST systéNinte that this
annuwalization timeframe specifically applies only to UST system (i.e., tank) compof@rather associated
equipment with a lifetimetherthan 20 years, EPA assumes that a proportion of the universe is affected per year
For example, EPA assumes that pipis replaced every five yeaise.,onefifth of the universe must replace it
every year. The central analysis uses a seven percent discount rate, consistent with: U.S. Office of Management and
Budget. Circular No. 4. Revised October 29, 1992. Othexcdbunt rates are considered in Chapter 7.

50 This approach may overstate costs, as it does not account for the age of existing equipment
(depreciation). Owners and operators typically plan for new capital expenditures over the lifetime of existing
equipmetn, recording depreciation as operations consume its usefulness over time. If an owner or operator is close to



New equipment requirements An operator is installing new or replacement equipment
as an ordinary business expense. Under baseline reguld&muigpment As compliant.
Howewer, new regulations require a higher level of compliance for new tank systems that can be
satisfied at lowest cost lyquipment BThe incremental compliance cost to dmeratorof the
equipment is the additional cost (if any) of purchasingtalling aml operatingequipment B
instead oEquipment AThe costs of this requirement reflect the timing of the normal
replacement cycle for all equipment in the universe. For example, owners and operators
installing new UST systems will be required to use teawiek other than flow restrictors to
ensure release prevention.

Time value of money (TVM) costsUnder baseline regulations, the average UST system
requires inspection every three years. EPA estimates that the baselingetrésspection, on
average, idntifies a hypothetical repair or replacement cost of $100 associated with certain
equipment. For example, under tineal UST regulationa new annual test could discover the
sameissue sooner and require repair or replacement two years earlier thardthave been
discovered in the baseline.this example, whil¢he repair expense is the same, the regulation
generates a time value of money cost by requiringvamer or operator to incur thepair
expenditure soonét.

Costs to Regulated Universe t&ReviewRegulationt This analysis assumes that all
facility operators in the universe will be required to readitimed UST regulationin order to
comply with it. For conventional USTs and EGTs, we estimate that reading and understanding
thefinal UST reglation will require 4.75 hours of labor from a manager at each facility. This
equates to a oriime cost of approximately $271 for each facility, or $58 million. This is
equivalent to an annual cost of $5.5 million under each regulatory option. For RCTs an
AHFDSs, we assume these costs are subsumed in the management costs for these systems (see
Appendix A for details).

EPA estimates that thienal UST regulatiorwill impose capital costs on the following
components due to earlier detection of problens @sult of the new testing requirements:

1 Overfill prevention equipment;
1 Spill prevention equipment;
i Interstitial areas; and

replacing certain equipment and is required to replace that equipment whigraltbkST regulatiodlbecomes

effective, he or she incurs a loweciemental cost than an owner or operator who only recently installed that
equipment. By not attempting to adjust for this factor, EPA assumes that owners and operators replace brand new
equipment, a conservatism that results in a higher cost. Usingphisaah, these annualized etime costs

comprise approximately 10 percent of annual costs under the Selected Option, approximately six percent of annual
costs under Alternative 1, and approximately nine percent of annual costs under Alternative 2.

51 Thereis significant uncertainty regarding whether total expenditures would increase or decrease over
time. More frequent inspections may lead to more frequent repairs and replacements but may also reduce the
severity and cost of the problems discovered.



1 ATGs, interstitial monitors, vapor monitors, groundwater monitors, and line leak
detectors.

Thefinal UST regulationrequires testig, in addition to inspections, for several UST
system components. EPA assumes that testing adds value to baseline release prevention
strategies in two ways: first, testing detects issues with an UST system that may not be detectable
In inspectionsSecond in some cases, testing will occur more frequently than baseline
inspections and therefore may identify issues that occur between inspections. This analysis
therefore considers two types of increased capital costs. First, EPA assumes that additional
testing required under thgnal UST regulationwill identify malfunctions that prior inspections
would have overlooked, and will therefore mandate additjonatementalcompliance costs
related toequipmentrepair and replacement. Second, some baseline @moplcosts will occur
earlier than they would in the baseline, creating time value of money costs as owners and
operatorsncur compliance costs earlier afwigo the use o$uchfunds for other investments.
The time value of money cost of incurringegair sooner is estimated at seven percent,
consi st entguidance drdisCoMBratsThe use of a seven percent discount rate for
these time value of money costs maintains consistency with the discount rates used for other cost
and benefit calcuteons presented in this RIA, including amortization of capital costs and
discounting costs associated with regulatory requirements with delayed implementations. For
comparison, Chapter 7 presents results for the Selected Option using a three percemt discou
rate.See Appendix D for the detailed cost methodglo

The cost estimation methodology in this RIA focuses exclusively on the compliance costs
incurred to comply with the regulatory requirements offthal regulation. This differs from the
benefit eimation methodology (see Chapter 4), where benefits are monetized based on an
estimated number of avoided releases, and the avoided remediation costs associated with those
releases.

3.2.2 Estimation of SystemlLevel Compliance Costs for UST Systems

Estimaes of systertevel compliance costs for each part of imal UST regulatiorare
based on publicly available data on equipment, installation, and testing costs, information
collected from professionals in industries that provide relevant equipment arckseand
EPAGs pr of e s Costnard estimated ¢proecur iccording to the regulation
implementation schedule identified Exhibit 1-2; we use an annual discount rate of seven
percent to adjust costs with compliance windows of more than ame ye

Labor costs used in this analysis reflect labhour estimates from EPA Information
Collection Request 1360.08 and EPA Information Collection Request 1360.12 for specific
inspection and recordkeeping tasks. The cost of labor is based on Bureau dbtiaistics
(BLS) labor rates for skill categories appropriate to the retail sector and technical requirements of

52E2, Incorporated. Memoranda and analyses submitted under Contrsét@P0 1 8, A U. S.
Environmental Protection Agency. Underground Storage Tanks/Leaking Underground Storage Tanks Analytical and
Technical Support. o Wher e ¢ a pestpmfessienaljdgmentofits USE systema | y s e s
technical experts. All supporting materials not included in the appendices can be found in DoekEpHEFA-
2011-0301.
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the final UST regulatior?® In particular, EPA selectedlbor rates that correspond to categories of
labor employed in the retail motor fuelscsor (NAICS 447)EPA does not expect regulated
entities to employ higher skilled workers to comply with this regulation.

The analysis adjusts these rates using a 12 percent overhead factor and a fringe benefits
factor of 28.8 percent, which is specificgerviceproviding industries? For requirements that
are likely to be satisfied by thirgarties, such as testing, labor costs are included in the market
prices (costs) of those services.

A broad explanation of the functionality of the compliance csstration model is
provided below:

1 First, for each regulatory requirement of tie, the model identifiethe number of
UST systems are affected. Systems are affected if they have the proper technical
components affected by the requiremésgen inExhibit 2-4) andare located within a
state where compliance with this requirement is not already part of the regulatory
baseline (seen iBxhibit 2-5). To the extent that UST systems are located in states
whose regulatory baselines are in partiapliance with the rule, the cost model makes
an appropriate adjustment such that the correct set of incremental costs are applied.

1 Then, the cost model derives a set of unit costs for compliance with each regulatory
requirement. These costs include labosts as well as O&M (equipment) costs, and are
broken down by onéime costs that are amortized versus annuadigurring costs. As
described on paged some costs apply at the USystem level, and others apply at the
broader facility level (a facity may have more than one UST system). These costs can
be seen irkxhibit 3-1.

1 To estimate costs, the model then applies unit costs for each regulatory requirement to
each applicable system. In some cases, the unit cdskhilnit 3-1for a given
reguldory requirement are simply applied to the set of affected systems or facilities for
that requirement ixhibit 2-5. However, in many cases, state regulatory baselines
interact withther e g u | aetuiremnanés sn complex ways, such that this methodology
must be adjusted. For example, UST facilities in states that require semiannual
walkthrough inspections under their regulatory baselines incur lower costs than UST
facilities in states that currently require no walkthrough inspections; the compliance cost
model tracks these cases and applies the appropriate incremental cost as mécessary.

53 Labor rates reflect: U.S. Bureau of Labor Statistics. "Occupational Employment and.\Wagg 2011.
See Appendix D for the particular Standard Occupational Classification codes used. EPAdoes not use the costs in
its Information Collection Request 1360.08 because those labor rates reflect all industries and do not represent
typical costs tahe majority of UST owners and operators.

54 The overhead factor of 12 percent comes from: U.S. Office of Management and Budget. Circular No. A
76. p. D7. Although this rate reflects government overhead rates, we believe it is also representatleawf the
overhead structure of the retail motor fuels sector. The fringe benefits factor is from: U.S. Bureau of Labor
Statistics. "Employer Costs for Employee Compensation."December 2012. See Table 10: All workers, service
providing industries.

55 For additioml information on the derivation of the affected universe for each regulatory requirement, see
Appendix B. Similarly, Appendix D contains derivations of the unit costs for each regulatory requirement, as well as
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While ther e g u | ampacts arénst significant enough ($1 billion per year) to require a
guantitative assessment of uncertainty, the RIA considers the uncertaotyadsd with key
variables. However, the regulatory requirements modeled in this RIA generally do not lend
themselves to a probabilistic assessment of uncertainty because most requirements consist of a
task, such as an inspection or test, that has dplissted cost and must be performed according
to a given schedule. Correspondingly, the system is not subject to broad uncertainty related to
options for compliance. Moreover, thegulationrequires that each such task be performed with
a given frequencyProbabilistic uncertainty analyses, which best apply in cases where one of
multiple outcomes may occur with a different probability weight for each outcome, do not
directly apply to the ragrements of this regulation

To the extent that certain aspectshe cost estimation methodology are uncertain, this RIA
includes various sensitivity analyses to address these:

1 Input cost uncertainties are addressed by the analysis of alternative labdéxbii@s (
3-6);

9 Universe uncertainties, especially regagdihe interaction between the uncertainty in
which systems contain certain UST system components and which systems are located in
states that do not currently require testing/inspection of those components, are addressed
by the analysis of compliance casenarioskxhibit 3-7); and

1 Uncertainties regarding the potential of the moleesult insmall business impacts are
addr essed-cvaisee & cfewarnrstodo sensitivity anal ys
revenue) firms are assumed to be locatetiarstates with the leasgorous state
regulatory baselines (i.e., thus incurring the highest incremental costs) (Section 5.2.3).

Because of the deterministic nature of tbgulationin requiring each UST system
meeting a given criteonto perform a ceain task or undergo a certain inspection, probabilistic
assessments of uncertairgyenot directly applicable.

In addition, specific requirements under fhl UST regulatiorare addressed as
follows:

1 For regulatory changes that take effect over time as equipment ages, the analysis
assumes a constant rate of equipment replacement, and calculates a constant
annual payment for the net present value of 20 years of replacement. Appendix D
discusses the spéic assumptions made in the analysis.

i To identify the total systerievel compliance cost of removing deferrals from
airport hydrant fuel distribution systems (AHFDSSs) and fietahstructed tanks

broader descriptions of howthe complianostamodel handles labor costs, time value of money costs, and other
items of specific relevance to cost estimation for tagulation
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(FCTs), the analysis calculates both the direct costs of removing the deferral of
these systems from the regulation under 40 CFR Part 280, and the additional costs
of complying with other new regulatory options that apply to all systems (and
become relevdrwhen deferrals are removed). For example, undefithbUST
regulation owners and operators of these systems must perform annual bulk line
testing at prescribed rates or use an automatic tank gauge at prescribed leak rates.
Appendix Adiscusses speaifassumptions related to these tank populations.

1 To estimate the total systelevel compliance cost of removing the deferral from
emergency generator tanks, the analysis calculates the cost of complying with
specific changes that apply to the broadeverse of conventional UST systems
and become relevant when the deferral is removed. Removal of the deferral under
thefinal UST regulatiormeans that EGTs must comply with release detection
requirements at 40 CFR Part 280, Subpart D.

Exhibit 3-1 presentghe unitlevel costs for the individual requirements in thal UST
regulationr®

56 See Appendix D for a detailed discussion of these costs.
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Exhibit 3-1

Unit Costs For The Requirements In TheFinal UST regulation (Selected Option}

REPAIR/REPLACEMENT
ONE-TIME ® O&M ¢ cost¢
(%) (%) (%)
Release Prevention
Walkthrough inspections $0.00 $16.99 $0.14
Overfill prevention equipment inspections $0.00 $228.91 $67.07
Spill prevention equipment tests $0.00 $138.8 $37.53
Containment sump testing $0.00 $66932 $86.97
rSeprl)llailgr)reventlon equipment inspection after $0.00 $363.2 $0.00
Overfill prevention equipment test after repa $0.00 $400.71 $0.00
Secondary containmenest after repair $0.00 $18823 $0.00
Eliminate flow restrictors in vent lines for all
new tanks and when overffirevention $420.37 $0.00 $0.00
equipment igeplaced
Release Detection
Operabilty testi ATG $0.00 $61.41 $9.40
Operabilty testi interstitial monitoring $0.00 $10.83 $9.73
Operabiity testi electronic LLDs $0.00 $61.41 < $0.01
Operabilty testi vapor monitoring $0.00 $10.8 $1.20
Operabilty testi groundwater monitoring $0.00 $10.83 $0.62
Site assessmehtvapor monitoring® $1,111.17 $0.00 $0.00
Site assessmentgroundwater monitoring $935.56 $0.00 $0.00
Add SIR/CITLD toregulation with
performance criteria $10.66 $0.00 $0.00
Response to interstitial monitoring alafms $0.00 $0.00 $0.00
Remove release detection deferral for
emergency generator tarks $296.94 $19341
Other
Remove deferral for airport hydrant fuel
distribution systems $128,828.95
Remove deferral for UST systems with field
constructed tanks $30,74457
Require notification of ownership change $0.00 $14.27 $0.00
Closure of lined tanks that cannot fepaired .
according to a code of practice $41,802.90 $0.00 $0.00
Requirements fodemonstratingcompatibility i ;
with fuels > E10 and > B20 $1.93 $0.00 $0.00
Cost to owners/operators to reagjulation $271.12 $0.00 $0.00
EPAct-related Provisions
Operator training $303.64 $139.36 $0.00
;itl:(zndary containmentnew and replaced $8.413.90 $0.00 $0.00
'rl'ehggirold for pipe replacement rather than $0.00 $0.00 $0.00
Underdispenser containment for all new
dispensers $1,914.27 $0.00 $0.00

aCost estimates were derived using a seven percent discount rate.
bOnetime costs presented here are not shown in annual terms. For the purposes of estimating total annual cfiss for
UST regulation these ongime expenditures are annualizedep?0 years at a seven percent interest rate.
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Exhibit 3-1

Unit Costs For The Requirements In TheFinal UST regulation (Selected Option}

¢QOperation and maintenance costs presented here are not shown in annual terms, but ratimeicemnpéerms. In other

fThe cost associated with this requirement would be the incremental cost difference between a tightness test (requirg

h Because different subsets of AHFDS$e aubject to different requirements, and because different requirements applica

words, the cost for walkthrough inspections above is the unit cost per walkthinsymgittion; the annual cost is the total
cost conducting 3day walkthrough inspections over an annual period.

Time value of money costs due to earlier repair and replacement of equipment reflect costs of repair or replaceme
than would haveccurred in the baseline. For most requirements, these are costs that would occur and be ident'rfiedJ
annual tests, i.e., they reflect one year's worth of accumulated issues that require equipment repairs or replaceme
requirements represent extiens. TVM costs for overfil prevention and containment sump testing, which occur ever
three years under the Selected Option, represent the repairs and replacements over three years. In additon, TVM
walkthrough inspections represent the reppand replacements identified on a monthly basis to match the requiremen
under the Selected Option. See Appendix D for additional details.

The onetime cost presented the cost of conducting a site assessment or well verification, weighted tsjttesly
likelihoods that a site assessment or well verification would be necessary to continue using vapor or groundwater
monitoring as release detection. Note that a site assessment or well verification would be necessary for fewer than
percent of sygtms using vapor monitoring, and for fewer than 30 percent of systems using groundwater monitoring;
onetime costs presented here do not downward adjust the unit cost estimate to account for the possibility that a siff
assessment or well verification ynaot be necessary.

baseline) andn interstitial integritytest (required by théinal UST regulatioh However, because the ¢as an interstitial
integrity testis less than the cost of a tightness test, we do not assign any cost to this requirement. See Appendix [
additional information.

Because different subsets of EGTs are subject to different requirements, we gwesage unit costs that divide the total
cost to the affected universe by the total number of affected units. O&M costs include any TVM costs associated w
operabilty tests See Appendix D for additional details.

AHFDSs and FCTs include various types of -tinee and O&M costs, we present average unit costs that divide the tot|
cost to the affected universe by the total numbeaffeficted units. These costs include any TVM costs associated with
operabilty testsSee Appendix A for additional details.

We assume that this cost occurs in full for the systems that require closure of ined tanks in a given year, rather thg
annualing it as described in note b above. See Appendix D for additional details.

This includes an annualized cost of $0.01 related to the cost of storing records for the life of the UST system.
We assume all facilties exceeding the 50 percent thresholiping replacement would opt to replace piping in the
baseline; costs are therefore zero. See Appendix C for detailed calculations.

3.3

Calculation of Incremental Compliance Costs

This analysis estimates the compliance cost ofitlaé UST regulatiorby calculating the

incremental cost of each regulatory change on the population of tank systems in every U.S. state
and territory. This procedure relies on national estimates of the number of systems employing
specific baseline technologies, aswellasBPA assessment of the
requirements in each state and territdryhe analysis categorizes compliance costs inte one
time or operation and maintenance costs and amortizesnameompliance costs over the-20
year regulatory time horizofi.As a final step, it discounts annual compliance costs associated
with several of the regulatory changes to delayed compliance horizons specifie@inaltkiST
regulation(e.g., overfillprevention equipment inspectiomaist be performed within threears
of the date thdinal UST regulatiorbecomes effective).

57 For details regarding these assumptions, see Appendix B.

58 See footnote 4fbr an explanation of the use of a-28ar time horizon.
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To calculate compliance costs, EPA employs a number of assumptions, some of which
likely overstate compliance costs:

T

Time value of money costsThis analysis does not assume the rate at which
problems occur in UST systems will decline as a result ofitlaé UST
regulation The number and severity of problems will likely fall due to more
frequent testing and inspections, but the rate of decline is uncertain and the
analysis does not attemptddjust for these changes. This likely causes the
analysis to overestimate the costs offthal UST regulation

Sizeofuniverse EPAG6s anal ysis assumes that the
universe remains constant over time, with new systems replading sur es. EPA
endof-year reporting data reveal that the universe of conventional UST systems

has declined at a rate between one and three percent per year singe 2000.

Assuming this pattern continues, future annual compliance costs duefittathe

UST regulationare likely to be lower than estimated in this analysis. However, in
absence of other data we assume new installations and upgrades will offset all

closures, and annual compliance costs will remain constant. Impacts of assuming

an alternative beeline universe of UST systems that declines over time are

discussed in Sections 3.3.1 and 3.4.1.

Full compliance. EPA assumes all owners and operators subject to each
requirement will come into compliance. This ensures a high estimate of costs, as
each gstem subject to the regulation implements the required measures and
consequently incurs the related costs.

Timeliness of repairs.EPA assumes all issues identified through testing of
equipment will be properly addressed through immediate repair or espéat of
equipment. This may overstate costs if owners or operators fail to address
identified issues in a timely fashion.

Date on which costs are incurred.EPA assumes all costs are incurred at the
beginning of the year in which each requirement offithel UST regulation
becomes effective. This may overstate costs that occur at the end of the time
frame.

These combined assumptions help ensure that the total costs estimated in each scenario below
are not likely to be understated, even in cases where soteetainty is associated with unit cost
estimates for equipment or testing. Two key areas of uncertainty that affect the distribution of
costs are noted below.

|l

Geographic distribution of technologies:EPA lacks information on how UST
systems with specifiequipment (e.g., ATG) are distributed nationally. If most
are located within states with existing applicable requirements, then costs could

59 See: U.S. Environmental Protection Agency, Office of Underground Storage BarksAnnual Report
of UST Performance Measuris fiscal years 1999 and 2013
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be lower (conversely, if most are located in states with no existing applicable
requirements, then costs could hghir). In the absence of this data, EPA

assumes a uniform distribution of technologies across all states. EPA assesses the
extent to which this assumption creates cost uncertainty at the end of this chapter.

i Distribution of costs across systems£EPA doesiot have information on how
costs are likely to be distributed among the systems that are subject to new
requirements. For example, a correlation among systems that require overfill
prevention equipment inspectiorepill prevention equipment testing, and
secondary containmenesting after repair would concentrate costs on these
systems in ways that EPAO6s primary asse
this does not affect total cost estimates, EPA assesses the distributional
consequences of an outconwhere costs are highigoncentrated in Chapter 5.

3.3.1. Calculation of Incremental Compliance Costs Using an Alternative Baseline

EPAGsSs primary analysis assumes that the wuni
time. That is, the analysis assumeat ttvhen an UST system enters the universe, another exits,
and vice versa. However, data show that the universe of UST systems has been declining over
the past two decades (albeit at a slowing rate). Therefore, EPA also assesses compliance costs
associatewvith thefinal UST regulatiorbased on an alternative baseline that projects a declining
universe.

To calculate the rate of universe decline, EPA mapped historical data on the universe of
UST systems from 1991 through ZXxb an exponential orphase degafunction, which
appears to most accurately represent the observed behavior of the UST system universe over
time & Steep declines in the universe of UST systems in past years reflect increases in tank size
as well as industry consolidation. However, thdeelines may be reaching functional limits,
both because the number of fuel outlets needed to serve the population is considerable, and
because tank sizes may be reaching a practical limit in their ability to be transported and
installed®62

The function used to project future UST universe sizes indicates that oveear2me
period, the annual number of affected UST systems gradually declib@ég,@5UST systems

60 To estimate futur&ST universe sizes, we used a single exponential decay function, which assumes that
a quantity declines at a rate proportional to its value. This is an appropriate function given the singular and slowing
rate of decline observedin the universe of USTesystover time. The equation for such an exponential singular

decay functionisY = (Yo P)*ek¥+ P, where P represents the fdAplateau, o
represent s t-lHee(Sde AppendixiJ tonaddiionhl ddtafls.)
61SeeGeyer, Wayne. AWhere Has Our Petroleum Storage

at: https://www.steeltank.com/LinkClick.aspx?fileticket=fBYO5y%2 Bfl%3 D&tabid=108&mid=502This source
indicates simultaneous trends inincreasing average tank sizes as well as decreasing UST system totals.

62 While this alternative baseline assumes a steady decline in the number of UST systems, it islpatssible t
the number of UST systems may actually increase in the future to trend with population growth and economic
expansion as more people living in more areas may necessitate more retail motor fuel outlets.


https://www.steeltank.com/LinkClick.aspx?fileticket=h8g9YO5y%2BfI%3D&tabid=108&mid=502

by year 20 under this alternative basefffi€he number of UST systems edted under this
alternative baseline is approximately.8percent of the size of the original baseline, which
assumes a constant universe siz6®f,981UST systems over this period. As a result,
compliance costs associated with timal UST regulatiorare only marginally smaller under this
alternative baseline. See Appendix J for additional details.

3.4 Results of Assessment of Compliance Costs

Exhibit 3-2 presents a summary of the estimated incremental compliance costs
associated with thénal UST regulationby type of UST system affected. In all options, itis
clear that the category of conventional UST systems will bear the largest proportion of
compliance costs under the regulation. While compliance costs associated with removal of
deferrals from BTs are constant across regulatory scenarios, other costs vary substantially
among the regulatory options. The model parameters used to produce the results discussed in this
chapter are presented in Appendiaritl were selected to reflect the selectedadteinative
options described in Chapter 1

Exhibit 3-2
Annual Compliance Costs Of TheFinal UST regulation For UST Systems Affected
Selected Option Alternative 1 Alternative 2

Option ($ millions) ($ millions) ($ millions)
Conventional UST systents $130 $280 $63
Emergency Generator Tanks (EGTs) $2.0 $2.3 $2.0
Airport Hydrant Fuel Distribution Systems (AHFDSSs) $10 $0.017 $0.0
UST systems with FielConstructed Tanks (FCTs) $11 $0.06 $0.0
Cost to Owners/Operators to ReRegulation
(conventionalUST systems and EGTSs) $5.5 $5.5 $5.5
Total $160 $290 $70

aCost estimates were derived using a seven percent discount rate.
b Conventional UST systems include all systems that are not AHFDSs, FCTs, or EGTSs.

Exhibit 3-3 presents a disaggregation of compliance costs under each regulatory option
The following areas contribute significantly to the differences in compliance costs among the
alternatives.

1 Release preventionThe greatest difference in compliance costs betvtaen
Selected Option and Alternative 1 is related to release prevention; specifically,
due to the combination of walkthrough inspections, overfill prevention equipment
inspections, spill prevention equipment tests, and containment sump tests, testing
afterrepairs, and the elimination of flow restrictors. These requirements account
for 66 percent and 8percent of compliance costs, respectiV@Iihis variation is

63 EPA assumes that owners and operators amortizemtal costs over a 2@ear expected regulatory
horizon to be consistent with the-3@ar expected lifetime of an UST system.

64 Total release prevention costs are approximately $99 million under the Selected Option and $247 million
under Alternative 1Respectively, these costs round to $100 million, or 63 percent of total Selected Option costs,
and $250 million, or 86 percent of total Alternative 1 costs.
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largely dependent on the testing or inspection frequency required under each
alternative, as el as the fact that compliance costs for AHFDSs and FCTs are
considerably lower in Alternative 1. Under Alternative 2, overfill prevention
equipment inspections and containment sump tests are not required, and release
prevention costs total $38 millionpmpared to roughly $100 million under the
Selected Option.

il Removal of deferrals for AHFDSs and UST systems with FCTsRemoval of
deferrals for AHFDSs and FCTs is accompanied by tightness testing of equipment
under the Selected Option. This tightness teisted most of the compliance cost
associated with these systems. Under the Selected Option, total costs for these
systems are $2million, or approximately 3 percent of compliance costs.

Under Alternative 1, only notification of the implementing ageneg geporting

of releases are required for these systems; correspondingly, total costs for these
systems under Alternative 1 are below $0.1 million. Alternative 2 maintains the
deferrals and therefore has no incremental compliance cost.

In total, these cagmries represent approximately 50 percent to 90 percent of the total
compliance costs, depending on the option.

EPA determines average compliance costs per system by dividing the total cost of the
final UST regulatiorby the totals77,981systems in theegulated universe of conventional UST
systems and EGTs. EPAGs anal ys ifiml USThreguaiont h a t
is approximately $23per system, or approximately $&fier typical facility among motor fuel
retailers, the sector with the highest average number of UST systems per%acility.

Exhibit 3-4 presents the same total cost&ahibit 3-3 but shows the number of systems
affected and the cost of the requirement gffercted systerfl. The costs irExhibit 3-4 reflect
annualized ondime costs, discounting, and adjustments for the adoption of certain requirements
over time (e.g., elimination of flow restrictors for new and replaced tanks), and therefore differ
from theunit costs presented Exhibit 3-1. It is important to note that the unit costdxhibit
3-4 cannot be summed to obtain a cost per system, as nearly all systems are already in
compliance with some requirements of fimal UST regulation

65 Specifically, costs associated with AHFDSs total $10.4 million under the Selected Optionposisle ¢
associated with FCTs total $10.6 million. Together, these costs total to arounded sum of roughly $21 million, or 13
percent of total Selected Option costs.

66 The $232stimate excludes costs associated with removal of deferrals for AHFDSs and tSiissys
with FCTs, assumes 3.07 systems per retail motor fuel facility, and includes the annualized cost of $26 per facility
for them to review the regulation. This approach does not address variability of baseline compliance across systems;
to assess unceitdy associated with this approach, EPA presents a sensitivity analysis in Chapter 5.

67 For exhibits that show the disaggregatiorcompliance costs under each regulatory option as well as
systems affected, see Appendix D.
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Exhibit 3-3

Total Annual Compliance Costs Due To TheFinal UST regulation For UST Systems Affected
All values in $ thousands?

Description

Selected Option

Alternative 1

Alternative 2

Capital Cost
(Annualized)

O&M

Total Cost

Capital Cost
(Annualized)

0o&M

Total Cost

Capital Cost
(Annualized)

0o&M

Total Cost

Release Prevention

Walkthrough inspections

$0

$23,000

$23,000

$0

$53,000

$53,000

$0

$7,000

$7,000

Periodic testing/inspections
of:

- Overfil
prevention
equipment

- Spil prevention
equipment

- Containment
sumps

$0

$64,000

$64,000

$0

$180,000

$180,000

$0

$19,000

$19,000

Testing after repairs to spill
and overfil prevention
equipment, andecondary
containment

$0

$12000

$12000

$0

$12,000

$12,000

$0

$12000

$12000

Elimination of flow
restrictors in vent lines for
all new tanks and when
overfil prevention
equipment igeplaced

$2500

$0

$2500

$2500

$0

$2500

N/A

N/A

N/A

Subtotal i Release
Prevention®

$2500

$99,000

$100,000

$2,500

$250,000

$250,000

$0

$38,000

$38,000

Release Detection

Operabilty test for release
detection methodéncl.
groundwater and vapor
monitoring)

$0

$21,000

$21,000

$0

$24,000

$24,000

$0

$21,000

$21,000

Groundwater and vapor
monitoring for release
detection®

$500

$0

$500

See noteb

See noteb

$1,000

$0

$0

$0

Add SIR/CITLD to
regulation with performance
criteria

$3

$0

$3

$3

$0

$3

$3

$0

$3
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Exhibit 3-3

Total Annual Compliance Costs Due To TheFinal UST regulation For UST Systems Affected
All values in $ thousands?

Selected Option

Alternative 1

Alternative 2

Capital Cost Capital Cost Capital Cost

Description (Annualized) O&M Total Cost (Annualized) 0&M Total Cost (Annualized) 0&M Total Cost
Remove release detection
deferral for emergency $250 $1,700 $2,000 $290 $2,000 $2,300 $250 $1,700 $2,000
generator tankd
Response to interstitial
monitoring alarms $0 $0 $0 $0 $0 $0 $0 $0 $0
g‘é?;octﬁl,;]b'?e'ease $750 $23,000 $24,000 $290 $26,000 $27,000 $250 $23,000 $23,000
Other
Remove deferral for airport
hydrant fuel distribution See note K See note $10,000 See note K See note § $17 N/A
systemg
Remove deferral for UST
systems with field See note K See note $11,000 See note See note § $66 N/A
constructed tankis
Require notification of
ownership change $0 $46 $46 $0 $46 $46 $0 $46 $46
Closure of lined tanks that
cannot be repaired
according to a code of $0 $2,400 $2,400 $0 $2,400 $2,400 $0 $2,400 $2,400
practiced
Requirements for
demonstratingcompatibility <$0.1 $0 <$0.1 <$0.1 $1,100 $1,100 N/A N/A N/A
with fuels > E10 and > B20
Cost to owners/operators tq
readregulation $5,500 $0 $5,500 $5,500 $0 $5,500 $5,500 $0 $5,500
Subtotal i Other® $5,500 $2,400 $29,000 $5,500 $3500 $9,100 $5,500 $2,400 $7,900
EPAct-related Provisions
Operator training $23 $110 $130 $23 $110 $130 $3 $110 $130
Secondary containment $980 $0 $980 $980 $0 $980 $980 $0 $980
Subtotal 1 EPAct-related
Provisions? $1,000 $110 $1,100 $1,000 $110 $1,100 $1,000 $110 $1,100
Subtotal P $9,800 $120,000 $160,000 $9,300 $280,000 $290,000 $6,700 $63,000 $70,000
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Exhibit 3-3

Total Annual Compliance Costs Due To TheFinal UST regulation For UST Systems Affected
All values in $ thousands?

Selected Option Alternative 1 Alternative 2
Capital Cost Capital Cost Capital Cost
Description (Annualized) O&M Total Cost (Annualized) 0&M Total Cost (Annualized) 0&M Total Cost
Additions for new units
(beyond those included $5 $0 $5 $5 $0 $5 $5 $0 $5
above)"
Total b $9,800 $120,000 $160,000 $9,300 $280,000 $290,000 $6,700 $63,000 $70,000

aCost estimates were derived using a seven percent discount rate.

bTotals may not add due to rounding. Costs associated with the removal of deferrals for FCTs and AHFDSs or groundwatemamitorayy for release detection under Alternative 1 a
included in the total columns only.

¢ Costs under the Selected Option include the cost of conducting a site assessment or well verification, weighted byiithethmblomle of these is necessary, as atone cost. For
Alternative 1, costs include fixe-year phaseut of groundwater and vapor monitoring as release detection methods. Capital and O&M costs are aggregated in tHierliAéeiteative 1
because this requirement was modeled separately from the other requirements. See Appenditail3.fétal Alternative 2, costs include only the cost of operalvdistsfor these types of
release detection.

d Costs related to removal of deferrals for the regulation of emergency generator tanks include the cost of removalspfirdeédiatth and maintenance of ATG on approximately seven
percent of systems, installation and maintenance of SIR on 60 percent of systems, and performing desstatriitpl EGT systems. See Appendix D for details.

eThe cost associated with this requiremertiuld be the incremental cost difference between a tightness test (required in the basedimeihtenstitial integritytest (required by thénal UST
regulatio). However, because the costaof interstitial integritytest is less than the cost ofightness test, we do not assign any cost to this requirement. See Appendix D for additional
information.

f Airport hydrant fuel distribution systems include a capital cost because tanks associated with airport hydrant fuehdisyrittetns without exisg ATGs are assumed to install ATGs to
comply with the requiremenSimilarly, the DoE UST systems with fiettbnstructed tanks include a capital costs because these tanks are assumed to install ATGs to comply with thg
requirementUST systems witHield-constructed tanks without existing ATGs are assumed to conduct annual precision tightness tests to comply with thetreCapimheand O&M costs
are aggregated in these line items because various components of the compliance with releasdraditdetiboth capital and O&M costs. See Appendix A for details.

9 Although the closure of lined tanks represents a capital cost, we consider it an operation and maintenance cost ascamedéinge. See Appendix D for details.

hAs a simplifying @sumption, EPA assumes that UST systems enter and exit the universe at a constant annual rate, such that the totdlSTusys¢e ot in the universe does not chan
We assume that operation and maintenance costs associated with these systemsloffsetreas the number of entries equals the number of exits; however, new systems entering t
universe will still incur incremental capital costs associated with certain requirements (e.g., a new emergency generaitit 13aed to install a releadetection method). For modeling
purposes, we account for these new units in the A Aedaihnéewounits for alldut thenfelowingu nequitesients: elimihaéi
of flow restrictors for newanks, requirement of secondary containment for new tanks, and requirement dafigppeleser containment for new dispenser systems.
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Exhibit 3-4
Discounted And Annualized Cost Per System Affected By Requiremerit

Selected Option Alternative 1 Alternative 2
Cost per Systems Cost per Systems Cost per Systems
Description ? System® Affected System® Affected System® Affected

Release Prevention
Walkthrough inspections $42 555,003 $9% 555,003 $20 349,551
Periodic testing/inspections of:

- Overil prevention equipment $334| 190623 $850 210266' $48| 388641

- Spill prevention equipment

- Containment sumps
Testing after repairs to spill and overfill prevention equipment,ssmbndary containment $311 40011 $311 40011 $311 40011
Eliminate flow restrictors in vent lines for all new tanks and when overivention
equipment igeplaced $40 63818 $40 63,818 N/A N/A
Release Detection
Operability tess for release detection methdtls $126 165492 $144 165,492 $126 165492
Groundwater and vapor monitoring for release deteétion $59 25,475 $40 25,968 $19 25,475
Add SIR/CITLD toregulationwith performance criteria $1 2,756 $1 2,756 $1 2,756
Remove release detection deferral for emergency generatortanks $181 10,977 $207 10977 $180 10,977
Response to interstitial monitoring alarfs $0 10634 $0 10634 $0 10634
Other
Remove deferral from airport hydrant fuel distribution systéms $128,829 81 $214 81 N/A N/A
Remove deferral from UST systems with fieldnstructed tank$ $30,745 346 $192 346 N/A N/A
Require notification of ownership change $5 8,726 $5 8,726 $5 8,726
Closure of lined tanks that cannot be repaired according to a code of practice $41,803 57 $41,803 57 $41,803 57
Requirements fodemonstratingompatibility with fuels > E10 and > B20 $0 234 $2 577,981 N/A N/A
Cost to owners/operators to regdjulation $9 577981 $9 577,981 $9 577981
EPAct-related Provisions
Operator training $51 2618 $51 2,618 $51 2,618
Secondary containment $443 2217 $443 2217 $443 2217

2 Cost estimates were derived using a seven percent discount rate.

P Requirements that apply at the facility level are converted to a system basis using a conversion fadtsystens per facility.

¢ Important: these unit costs cannotbe summed taiolattotal cost per systembecause nearly all systems are already in compliance with some requiremeimial bSheegulation
dBecause the number of systems affected varies depending on the individual testing requirements, we estimate the nusimeradfesied by all three requirements by dividing the
total cost by the sum of their unit costs. For example, if the thregre@sents had total unit costs of $100 and created new costs of $100,000, we would estimate that they affect
systems.

¢Costs underthe Selected Option include the cost of operaietitgfor these types of release detection as the operation a@ntkrmance cost, as well as the cost of conducting a site
assessment orwell verification, weighted by the probability that one of these is necessary;t@sa oogt. For Alternative 1, costs include a fixwar phaseout of groundwater and
vapor monitoing as release detection methods. For Alternative 2, costs include only the apstatfility tess$for these types ofrelease detection.

f Costs related to removal of deferrals for the regulation of emergency generatortanks include the cost obfetetaradls, installation and maintenance of ATG on approximately
seven percent of systems, installation and maintenance of SIR on 60 percent of systems, and peferatriiy tes$on all EGT systems. See Appendix D for details. Costs for
emergencygenerator tanks are lower in Alternative 2 becaysazability tessareperformed every 3 years versus every year under other options.

9 Because different subsets of AHFDSs are subject to different requirements, and because different requiremelnles tapplitfeDSs and FCTs include various types of-tme and
O&M costs, we present average unit costs that divide the total cost to the affected universe by the total number ahitBedteelse costs include any TVM costs associated with
operability €st. See Appendix A for additional details.

"The cost associated with this requirement would be the incremental cost difference between a tightness test (reqhasdlinehandn interstitial integritytest (required by théinal
UST regulatiof. However, because the costaf interstitial integritytestis less than the cost of a tightness test, we do not assign any costto this requirement. See Appendix D fi
information.
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3.4.1 Assessment of Compliance Costsder the Alternative Baseline Scenario

Exhibit 3-5 presents total annual compliance costs offithe@ UST regulatiorunder the
alternative baseline discussed in Section 3.3.1. Annual compliance costs are slightly less than
those presented Exhibit 3-2, reflecting the fact that the cumulative universe of affected
systems in the alternative baseline is only marginally smaller than the universe in the original
baseline. However, &xhibit 3-5shows, most cost reductions are within the rounding error of

EPAGs estimates for annual compl i ance costs
Exhibit 3-5
Annual Compliance Costs Of TheFinal UST regulation
Using an Alternative Baseline For UST Systems Affe cted
Selected Option Alternative 1 Alternative 2
Option ($ millions) ($ millions) ($ millions)
Conventional UST systenfis $130 $280 $62
Emergency Generator Tanks (EGTs) $2.0 $2.3 $2.0
Airport Hydrant Fuel Distribution Systems (AHFDSS) $10 $0.017 $0.0
UST systems with FielConstructed Tanks (FCTs) $11 $0.06 $0.0
Cost to owners/operators to re@gulation $5.4 $5.4 $5.4
Total © $160 $290 $70
aCost estimates were derived using a seven percent discount rate.
b Conventional UST systems include all systems that are not AHFDSs, FCTs, or EGTSs.
¢ Totals may not add exactly due to rounding.
3.5  Sensitivity Analyses
Certain aspects of EPAG6s compliance cost

uncertainty and are sufficiently large that deviations from chosen assumptions may have a
measurablempact on cost estimates. In this section, the analysis evaluates the sensitivity of
certain results to variation in key parameters. These sensitivity analyses include evaluations of:

|l

Total compliance costs to thimal UST regulatiorunder an alternativestimate
of labor costs. Specifically, the analysis evaluates the effect of using higher labor
rates, overhead costs, and fringe benefits factors, and lower average labor costs.

Highest and lowest compliance cost scenarios for the distribution of tecta®log
for overfill prevention equipmerinspections spill prevention equipmeriests

and containment sumpssts If facilities using these technologies are
disproportionately located in states that do not already have similar regulations in
place, costsould be higher than estimates presented in the earlier parts of this
chapter. Similarly, if affected facilities are located in states that already have
similar regulations in place, costs could be substantially lower than estimated.

3.5.1. Compliance Cost of theFinal UST requlation Using Alternative Estimates of Labor

Rates, Overhead Costs, and Fringe Benefits

For conventional UST facilities, EPA has selected labor, overhead, and fringe benefits

rates
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3-2(

faci

of

e



labor costs at motor fuel retailers, which own and operate roughly 80 percent of the universe of
UST systems. The use of these rates has a material impact on the estimated compliance cost of
thefinal UST regulatiorbecause they drive the operation and maintenance costs associated with
requirements for walkthrough inspections amérability test.

To evaluate the impact of alternative labor rates on total compliance cost estimates, EPA
considered two alternative sceiws. The firstscenarias consistent with the OUST Information
Collection Request 1360.12 and reflects labor rates reflective of ecomal@yaverage wages,
benefits, and overhead. This represents aéigh estimate becausealso includesndustries
with highly skilled labor requirements and benefits (e.g., law fifhs).

The secondcenariaises specific labor categories and costs representative of retail motor
fuel establishments, but assumes that lelegel staff may complete walkthrough inspections

Exhibit 3-6 presents the results for the three labor category scenarios. Whitenene
costs are not affected by the change in labor rates, operation and maintenance costs in the high
cost scenari o are roughl vy $4 (Gatenotaling $2060million g h e r
rather than $160 million (an increase of 25 percent). The majority of this increase is due to
higher operation and maintenance costs related to walkthrough inspecticnseaadility te<t.
In contrast, the lowend labofrate cat estimate totals approximately $140 million, roughly $20
million (or 13 percent) | ower than EPAOGsS cent
rates, thidow-endestimate assumes that cleridavel personnel will perform walkthrough
inspedions. For AHFDSs and systems with FCTs, EPA uses constant industry average labor
rates across all scenaritfs

68 These labor categories were reported in U.S. Environmental Protection Agency. Information Collection
Request Number 1360.12. February 2011. We used revised labor rates from those categories to reflect 2012
conditions. However, documentation in this anayiid not provide a reason for the use of econevitge average
labor ratesand our assessment of the universe suggests thativaseill rates are more appropriate.

69 This sensitivity analysis examines only the cost of obtaining labor with the skifleeded to comply
with the regulations. While it is possible that an owner/operator may opt to hire moredkitdy workers to
provide a range of skills beyond what is required for compliance, the broad availability ofdoeed labor and
professioal servicesin the market to achieve compliance render this unnecessary for compliance with the rule.
Therefore, any acquisition of highekilled labor would represent a business decision that incorporates
consideration of other factors not related t@dircompliance, and is therefore not a costimposed by the rule. While
it may be beneficial for businesses to obtain workers with additional skills to improve their operations, EPA
considers only the potential uncertainty of the cost of labor requiredtorm the required tasks under the rule. In
other words, the alternate labor rates sensitivity analyses do not examine whether higher or lower labor rates include
the acquisition or procurement or staff with different skill levels; rather, this sensinatysis assumes that staff
skills are held constant at the level required for compliance with the rule, and that the uncertainty lies within the
price at which these staff are available.
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Exhibit 3-6

Compliance Cost Sensitivity Analysis: Alternative Labor Rates

Final UST regulation

Lower Estimate

Primary Estimate
used for Analysis

Upper Estimate

Description ($ thousands)° ($ thousands)® ($ thousands)?

Release Prevention
Walkthrough inspectiorfs $11,000 $23,000 $45,000
Periodic testing/inspections of:

- Overfill prevention equipment

- Spill prevention equipment $63000 $64,000 $64,000

- Containment sumps
Testing after repairs to spill and overfill
prevention equipment, ars&condary $12,000 $12,000 $12,000
containment
Elimination of flow restrictorsin vent line
for all new tanks and when overfill $2,500 $2,500 $2,500
preventiorequipment iseplaced
Subtotal - Release Preventioh $89,000 $100,000 $120,000
Release Detection
Operability tess for release detection
methodgincl. groundwater and vapor $20,000 $21,000 $35,000
monitoring)
Groundwater and vapor monitoring for
release detection $500 $500 $500
Add SIR/CITLD_tor.eguIatlothh $3 $3 $3
performance criteria
Remove release detection deferral for $1.900 $2.000 $2.700
emergency generator tanks
Response to interstitial monitoring alarfn $0 $0 $0
Subtotal - Release Detectioh $22,000 $24,000 $38,000
Other
Remove deferral for airport hydrant fuel
distribution systems $10,000 $10,000 $10,000
Remove deferral for UST systems with
field-constructed tanks $11,000 $11,000 $11,000
Require notification of ownership change $20 $46 $74
Closure of lined tanks that cannot be
repaired according to a code of practice $2,400 $2,400 $2,400
Requirements fodemonstratin
con“?lpatibilitywithfuels >E10 a?nd > B20 <$0.1 <$0.1 <$0.1
Cost to owners/operators to reagulation $2,400 $5,500 $8,900
Subtotal i Other' $26,000 $29,000 $32,000
EPAct-related Provisions
Operator training $120 $130 $190
Secondary containment $980 $980 $980
Subtotal - EPAct-related Provisions $1,100 $1,100 $1,200
Subtotal’ $140,000 $160,000 $200,000
Additions for new units (beyond those
included above) $5 $5 $5
Total | $140,000 $160,000 $200,000
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Exhibit 3-6

Compliance Cost Sensitivity Analysis: Alternative Labor Rates

aCost estimates were derived using a seven percent discount rate.

b Lower Estimate relies on BLS IndustBpecific Occupational Employment and Wade4ICS 447000- Gasoline Stations,
May 2011 for: Managerial (41011 FirstLine Supervisors/Managers of aé Sales Workers): Technical @®21 FirstLine
Supervisors/Managers of Helpers, Laborers, and Material Movers, Hand); Cleri&@i363ervice Station Attendants); and
BLS National Occupational Employment and Wadday 2011 for Technical fooperabity tess(49-2094 Electrical and
Electronics Repairers, Commercial and Industrial Equipment) and Legad{a3Lawyers). Benefits rate is 25.1 percent of
wages, as reported in BLS Employer Costs for Employee Compensation, December 2012. Table lifafispoation, and
utiities - retail trade. Overhead rate is 12 percent froh®. Office of Management and Budget. Circular Ne/&\p. D-7.
Assumes that service station attendants perform walkthrough inspections.

¢ Primary Estimate relies on BLS IndnsSpecific Occupational Employment and Wage8JCS 447000- Gasoline Stations,
May 2011 for: Managerial (32000 Management Occupations (Major Group)); and Clericab(83 Office Clerks, General);
and BLS National Occupational Employment and Walytes; 2011 for Technical fooperabilty test(49-2094 Electrical and
Electronics Repairers, Commercial and Industrial Equipment); TechnicdD3 FirstLine Supervisors/Managers of Helpers
Laborers, and Material Movers, Hand); and Legat1@B1 Lawyers)Benefits rate is 28.8 percent (BLS Employer Costs for
Employee Compensation, December 2012. Table 10: All workers, s@raiding industries).Overhead rate is 12 percent
from: U.S. Office of Management and Budget. Circular N&/6A p. D7.

d Upper Btimate relies on BLS Employer Costs For Employee Compensation, December 2012 for Managerial (Table 9,
Management, Professional, and Related); Technical and Technicglef@biity test(Table 10, Professional and Technical
Services (Service Industries)); and Clerical (Table 11, Office and Administrative Support); and BLS National Occupatior
Employment and WageMlay 2011 for Legal (23011 Lawyers). Benefits rate is 28.8 percent (BrfSployer Costs for
Employee Compensation, December 2012. Table 10: All workers, s@raieing industries).Overhead rate is 12 percent
from: U.S. Office of Management and Budget. Circular N&/6A p. D7.

eWalkthrough inspections under the Lower fastie rely on clerical labor rates estimated using BLS Standard Occupationg
Code 536031, Service Station Attendants; under other scenarios, we use technical labor rates estimated using BLS Stg
Occupational Code 58021, FirstLine Supervisors/Managerof Helpers, Laborers, and Material Movers, Hand.

fCosts under the Selected Opticansist ofthe cost of conducting a site assessment or well verification, weighted by the
probabiity that one of these is necessary, as dim®e cost.

9The cost assamted with this requirement would be the incremental cost difference between a tightness test (required in
baseline) andn interstitial integritytest (required by théinal UST regulatioh However, because the costaof interstitial
integrity testis less than the cost of a tightness test, we do not assign any cost to this requirement. See Appendix D for
information.

hThe labor rate used for these types of systems, where they arevidwfl, is the latest ICR labor rate (similar to thpeup
estimate rate), except for a component of the Operator Training requirement, which uses the United States Air Foree lal
for pay grade B over 3. For AHFDSs located at commercial airports, the labor rates used originate from BLS National
Occupaibnal Employment and Wages, May 2011 for NAICS 481100 (Scheduled Air Transportation) for Let@l123
Managerial (11000), Technical (58000), and Clerical (4800), except for a component of the Operator Training Requiren
which uses the hourly ®@for a Fuel Distribution System Worker from December 2012, according to USAjobs.gov.
i Totals may not add exactly due to rounding.

I As a simplifying assumption, EPA assumes that UST systems enter and exit the universe at a constant annual rathest
total number of UST systems in the universe does not change. We assume that operation and maintenance costs asso
these systems offset each other, as the number of entries equals the number of exits; however, new systems entersey {
will still incur incremental capital costs associated with certain requirements (e.g., a new emergency generator taakdvo
to install a release detection method). For model ifngo
The costs shown reflect the capital costs associated with new units for all but the following requirements: elimination of
restrictors for new tanks, requirement of secondary containment for new tanks, and requirementdi§perser containméen
for new dispenser systems.
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3.5.2 Sensitivity Analysis of Distribution of Technologies for Overfill Prevention
Egquipment Inspections Spill Prevention Equipment Testing, and Containment Sump

Testing

Because data on the distribution of UST technologies (including release detection and
prevention technologies) is available only at a national level, EPA is not able to identify how
facilities and systems with certain technologies are distributed acftesgnl states. As a result,
the cost analysis assumes that technologies are distributed uniformly across all states and
territories. For systems that require oveidilevention equipment inspectiqrspill prevention
equipmenttests, and containment surigsts actual compliance costs may differ substantially
from EPAG6s estimates i f this assumption does
technologies are disproportionately located in states that do not already have similar
inspectiontestingrequirements in place in the baseline, compliance costs could be higher than
the estimates based on a uniform distribution presentEghibit 3-2 and Exhibit 3-3.

Similarly, if affected facilities are concentrated in states that already have simulati@ts in
place in the baseline, then actual compliance costs could be substantially lower than estimates
based on a uniform distribution.

To investigate the impact of the assumption of uniform distribution of technologies, EPA
performed a bounding anais of the two extreme cases of distributiBmhibit 3-7 reports the
possible range of values freescenariosonewhere compliance cost is the lowest (i.e.,
facilities are located in states that already satisfyitiad UST regulatiol, the actuamodel
scenario based on uniform distributiohtechnologiesand the scenario in which compliance
costs are highest. Variation between the minimum and maximum cost scenarios totals
approximately $30 million, or approximately 20 percent of the total campéi costs estimated
for the regul ati on. EPAOGs pr i 4pant oftheerangeioimat e of
estimates.

Exhibit 3-7

Discounted Highest And Lowest Compliance Cost Scenarios For Technologies For Overfidtevention
Equipment Inspections, Spill Prevention Equipment Tests And Containment Sump Tests

Lower Primary Upper
Regulatory change ($ millions) ($ millions) ($ millions)
Overfill prevention equipment
inspections $29 $29 $29
Spill prevention equipment testing $17 $19 $25
Containment sump testing $0 $17 $22
Total © $45 $64 $75

aCost estimates were derived using a seven percent discount rate.

b Because the entire universe of systems wil be required to perform opesfilntion equipmenihspections, EPA does not
expect any uncertainty related to the locations of affected systems.

¢ Totals may not sum due to rounding.

3.5.3 Summary of Sensitivity Findings

EPAGs sensitivity findings suggest that po
produce the most significant impact on the estimated cost dhtdeUST regulation plausible
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selections for labor rates may reduce selected option costs by appebxi$20 million (13

percent) or increase them by $40 million (25 percent). Separately, EPA has identified potential
variation of approximately 20 percent related to the distribution of technologies involved in
overfill prevention equipmerinspectionscontainment sump testingnd spill prevention
equipment testing. We note that each of these sensitivity analyses reflects variation compared
with the primary estimates of costs presented throughout this chapter.

The estimates presented in the body of ¢higpter represent reasonable, conservative
central tendencies for the costs of fimal UST regulation

3.6 State Government Administrative Compliance Costs

In addition to compliance costs related to the operation of UST systenis)alheST
regulation will also imposenew UST program administration requirements on state government
agencied? Specifically, state government agencies will incur costs associated with new
notification requirements, and costs associated with obtaining and readnegydhgion. This
section reviews state government costs associated with these activities.

Costs associated with obtaining and reading dgeilationassume that 10 people will
each take six hours to read the regulation in each state (using the legal laforrstates of $47
per hour fr om OUfBaled ® 20L23Bllarg).3nGadditidn8oased on the ICR, we
assume that the reporting and recordkeeping burden for states to apply for State Program
Approval (SPA) is approximately 28.5 hours (using tlexical labor rate for states of $26 per
hour inflated to 2012 dollars). The total compliance cost in nominal terms is therefore
approximately $219,000; the annualized compliance cost assuming-yiea2fegulatory time
horizon is approximately $21,000.

State agencies that do not currently have a requirement for notification of changes in UST
ownership or for at least an annual UST registration must also process a certain number of
notices due to annual turnover in facility ownersi8mte government aapliance costs for this
activity assume a typical nominal recordkeeping cost of $32 per facility, ba@déshTds | CR
1360.08 inflated to 2012 dollgrsompliance costs assume the use of existing recordkeeping
systems. Eight states and territories do notently have recordkeeping requirements consistent
with thefinal UST regulatiorf? These eight states and territories will incur approximately
$100,000 per year, due to an annual turnover rate of approximately 10 percent in UST facility
ownership.

Lastly, each state agency willincur costs to process thdimaenotifications of
existence for AHFDSs and FCTs. State government compliance costs for this activity assume a

70In some cases, UST systems are directly owned or operatechbysi@mte, and federal government
entities. These costs are subsumed in the estimates of compliance costs presented earlier in this chapter.

71 Consistent with other parts of this regulatory impact analysis, we amortizéno@er capital costs over
the regulatory time horizon of 20 years. If these costs are phased in overgetairperiod, annual costs decrease
to approximately $19,000.

72 These states are Arizona, Georgia, Idaho, North Carolina, North Dakota, Nevada, and South Carolina.
The Virgin Islands will also incur these costs.
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typical nominal recordkeeping cost of $32 per facility, base@@hS T 6 s | .@flakedt6 O
2012 dollarscompliance costs assume the use of existing recordkeeping systems. Based on the
estimated universe of AHFDSs and FCTs,ttital state processing cost immioal terms is
approximately $1400; the annualized processing castaning the 2@ear regulatory time

horizon is approximately $1,300.

Total annualizedstate government administrative compliance costs sum to $120,000 per
year. Note that under alternative baseline assumptions, these costs would decline by a very small
percentage less tharone percent) as the universe of affected systems declines.

3.7 Summary 1 Total Annual Compliance Costs

In total, EPA estimates that the Selected Option fofitled UST regulatiorwill produce
incremental costs of approximately $160limn per year compared to the current regulatory
baselineExhibit 3-8 summarizes these costs per category. Regardless of the option,
conventional UST systems will incur over 80 percent of these costs. Costs to AHFDSs and FCTs
comprise approximately 14 peent and 0.03 percent of total costs under the Selected Option and
Alternative 1, respectively.

Exhibit 3-8
Total Annual Compliance Costsab
Selected
Option Alternative 1 | Alternative 2
Category ($ millions) ($ millions) ($ millions)
Conventional UST systems $130 $280 $63
Emergency Generator Tanks (EGTS) $2.0 $2.3 $2.0
Airport Hydrant Fuels Distribution Systems (AHFDSs) $10 $0.017 $0.0
UST systems with Fiek€onstructed Tanks (FCTSs) $11 $0.06 $0.0
Cost to Owners/Operators to Ré2egulation $5.5 $5.5 $5.5
State Government Administrative Co%ts $0.12 $0.12 $0.12
Total Annual Compliance Costs$ $160 $290 $70

aCost estimates were derived using a seven percent discount rate.

b Compliance costs include direct compliance costs and state oversight costs. For this regulatory impact analysis, dire
compliance costs and state oversight costs provide areasonable proxy to aspesd)ts& regulatod s s oci al
Chapter 3L for further discussion.

¢ Conventional UST systems include all systems that are not AHFDSs, FCTs, or EGTs.

d The costs for UST systems directly owned or operated by local, state, and federal government entities are included i
estimates of complianceosts within the other categories. Costs shown here reflect the administrative costs for state
governments to read thegulation apply for state program approval, process notifications of ownership changes, and pr
onetime notifications of EGTAHFDS, and FCT existence.

eTotals may not add up due to rounding.

Under the alternative baseline universe assumption described in Section 3.3.1, EPA
estimates that the Selected Option forfthal UST regulatiorwill produce incremental
compliance costs of approximatelg35million per year compared tdl$6 million in annual
costs in the primary analysis; the results of both the primary and alternative scenario round to
$160 million in total annual social costdnder Alternative 1, the alternative baseline universe
assumption yields an estimate of approximaté@@imillion per year in incremental compliance
costs, compared td@287million in the primary analysis; the results in both the primary and
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alternativescenarios round to $290 million in total annual social costs. Similarly, under
Alternative 2, total annual social costs are approximately $70 millibvotimthe alternative
baseline scenariandthe primary analysis.

Limitations of Compliance Cost Analysi

While EPA has taken steps to present a sound analysis of compliance costs, it recognizes
that certain assumptions and limitations are inherent to this assessment.

Tank configuration: This analysis assumes that a particular configuration of equipment
represents the average UST system. This assumption affects the compliance codiraif the
UST regulatiorbecause systems with different configurations (e.g., more sumps per tank) could
have different costs. Mischaracterizing this configuration may uraterverstate total costs as
well as systenrtevel costs.

Systemlevel compliance costsAs discussed in Section 3.3, systEwel compliance
costs are based on public information, input from UST industry professionals, and EPA
professional judgment, all ofhich are assumed to provide the most accurate available data at
the time of thigegulatory actionEPA recognizes that these data sometimes reflect only a small
number of sources, and are therefore characterized by uncertainty.

As a result of these uncertainties, the precise cost diinleUST regulatiormay differ
from the estimate generated by EPAGs anal ysi s
strictly additive, suggest that the outside range of cost uncertairégsshan 35 percent from
EPAOs cent PMdr eesérmateescause EPAG6s esti mate i s
conservative assumptions (outlined in section 3.3), itis unlikely that this analysis understates the
costs of thdinal UST regulationsignificanty.

73 The alternative labor rates sensitivity analysiExhibit 3 -6 indicates that compliance costs may
decreaséy up to $20 million or increase by up to $40 million, depending on the set of labor rates specified. This
reflects arange spanning from a total decrease of up to 13 percent ($20 million/ $160 million) to atotal increase of
up to 25 percent ($40 millio/ $160 million). In addition, the technology distribution sensitivity analysExhibit
3-7indicates that compliance costs may be overstated by up to $19 million, or understated by up to $11 million.
This reflects arange spanning from a total de@eésip to 12 percent ($19 million/ $160 million) to atotal
increase of up to seven percent ($11 million/$160 million). Combining these ranges yields a total outside range of
cost uncertainty of | ess t han 3entiagataldecesase of 25rperaem @3 EP AO s
percent + 12 percent) to a potential total increase of 32 percent (25 percent + seven percent).
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Chap4a dssessment of Cost Savings and Ben

4.1 Introduction

The beneficial impacts of a regulatory change are typically measumw ioftwo ways:
as s oci arhsaboidededsis.tSecial benefisually take the form of reduced
environmental damage, reduced human health risk, and improvements in the value of
environmental amenities. Benefits also include avoided costs associated with reduced need for
cl eanup and avoidedrooéesgof déhvaerhnhing bepbarc
|l deally, social benefits reflect accurate mea:
consumers to obtain improvements in environmental quality. In other cases, avoided costs (e.g.,
medical care) cahe used to inform proxy estimates of WTP when direct estimates of WTP are
unavailable. In the context of this regulation, EPA considers the avoided costs associated with
reduced need faiemediation ¢leanup) of releases because avoided costs represeal a
economic cost savingand because reliable WTP estimates for the value of an avoided cleanup
are not availabléNhile avoided costs, or cost savings, could be subtracted from total costs and
reported in Chapter 3ey do not typically accrue to tlsame parties that incur compliance
costs. Therefordpr clarity of presentatignve examine them with other benefits and beneficial
impacts in this chapter.

This chapter describes the approaches used to evaluate avoided remediation costs and
other benets. It first outlines several different methods attempted for measuring benefits and
cost savings in the context of the proposed regulation, and describes the final selected method
(expert consultation) in detail. Next, it provides a description of m@wetst savings,
including avoided cleanup costs, avoided vapor damage cleanup estimates, and avoided product
loss associated with anticipated reductions in releases and reductions in severity of releases. The
chapter then presents a screetisel analyss of the quantity of groundwater potentially
protected by the regulation. Finally, we provide a qualitative discussion of ecological, human
health, and other social benefits.

4.2 Investigation of Empirical Methods for Measuring Cost Savings

The cost sawvigs of thefinal UST regulatiorresult from the reduced incidence and size of
releases that would occur due to the new requirements. EPA examined a number of ways to use
guantitative, empirical data on release rates, inspection effectiveness, and predoamance
to directlyestimatethe changes in releases that could be expected undigmah&)ST
regulation This section describes the different data sources and methods considered, and the
limitations of each.

4.2.1 Engineering Estimates and Literature

One approach to estimating the benefits of this regulation would be to develop an
engineering model of the release rates associated with equipment and practices before and after
the implementation of the regulation requirements. However, this appraatt address only a
small number of théinal UST regulationrcomponents because most of the requirements are not
focused on equipment modifications, but instead call for inspections, testing, and maintenance.



These are requirements for changes in humaavbeh and are not easily measured using
equipment testing.

This suggests that EPA could best measure benefits empirically by examining studies of
how release rates change in response to more frequspection and testing. Therefore, in the
context ofthe proposed regulation, EPA conducted a targeted review of engineering literature
and studiesnthe effectiveness of testing and inspection prograiisle wewere unable to
identify any studies directly applicable to the propdd&d regulationwe dididentify several
studies that examineitie effects of better inspection and testing rates more generally. We
summarizethreekey studies below.

1 California study of impact of secondary containment on UST system releases
(2002)74This study examined whethese of secondary containment throughout
UST systems resulted in differences 1in
hampered by a limited sample size, and authors note that releases from other parts
of the systems may have affected results. Timdystlid not find a significant
relationship between secondary containment and release rates at sites, but did find
that facility-level factors (e.g., improper installations) made it more likely than
expected that all systems at a facility would either l@Jack releases. While the
study cannot be used to directly estimate the benefits associated with the proposed
or final UST regulationits conclusions suggest that regulations focusing on
effective facilitylevel inspections may be wetthrgeted.

1 National Research Council study of effectiveness of state vehicle emissions
inspection and maintenance programs (2001%This study reviewed four state
programs and one city program aimed at reducing motor vehicle emissions by
requiring inspections and maintenance. While the study did not address UST
systems, the structure of vel@dhspection programs is similar to toST
regulationin that both require owners/operators to undertake routine inspections
and perform maintenance as needed. The study found that the programs had a
measureable impact on ambient air quality, but did not identify whether the
differences were stistically significant’® The results do not provide a
quantitative basis for estimating the impacts offthal UST regulation but the
study suggests that mandatory inspection programs can reduce emissions.

4Young, Thomas M. and Randy D. Golding. Underground Storage Tank Baéskeld Research Project
Report. Submitted to th€alifornia State Water Resources Control Board under contract to the University of
California, Davis. May 31, 2002.

75 Committee on Vehicle Emission Inspection and Maintenance Prodeamilsiating Vehicle Emissions
Inspection and Maintenance Prograrational Academy Press, 2001.

76 The study also concluded that the programs had more modest impacts than those predicted by air quality
modeling, but this finding is of limited relevance to the current regulation, since no ambient conditions modeling has
been onducted.



1 Environmental Results Program (ERP) data’’ Data from several
environmental results programs (ERPs) show a statistically significant
improvement in verified compliance as a result of a combination of self
certification, technical assistance, and inspections. While these programs do not
isolate the impct of specific regulatory changes, the results are consistent with
other findings that programs that rely in part on-gal§lemented inspections and
reporting can reduce noncompliance.

In general, the literature does not address UST inspection prognaoydand does not

provide quantitative results that can be used to estimate the impactiothdST regulation
However, the literature does provide data that generally indicate thampétimenting

inspection programs (with external validatiag have an impact on equipment maintenance,
and generally lead to a reduction in environmental impacts. This suggests that some positive
impact should be expected from theal UST regulatiorf®

4.2.2 Statistical Analysis of State Release Data

A different approach to a robust analysis of benefits would be to develop a database of
state UST regulations and reported release rates before and after the effective dates of regulations
similar to thefinal UST regulation With good quality dataif is possibleo combine these
regulations and reported release rates, and isolate the marginal impacts of various components of
thefinal UST regulationTo collect detailed data at the facility level, however, would require
visiting state UST programs individually aodllecting detailed site inspection data from state
case files and archives. Not only would such an effort be prohibitive in terms of available
resources, but our current knowledge of the state programs suggests that variable inspection
practices and chges in recorekeeping practices over time may limit the ability of the exercise
to provide robust results.

In the absence of sigpecific data, however, we collected and examined data on state
regulatory programs and reported releases from available aggregate sources at the time of the
proposed regulation. Specifically, we identified and evaluated data feofoltowing sources:

"See: Vermont Department of EnJviEmnomedahReaults Conser va
Projeci Ver mont : Underground Storage Tank Facilities. 0o Mar
Environmental Management. Underground Storage Eankronmental Results Program, Final Report, Tables |
I V; Uu. sS. Environment al Protection Agency. f#AEvaluati on

31, 2009; and U.S. Environment al Protec0OOr.on Agency. fE

78 EPA conducted an updated targeted literature reviewin October and November 2013 to determine
whether additional studies examining the impacts of testing and inspection programs on environmental outcomes
had been published. The conclusions of tlaesigional studies are consistent with those described in this section.
Additional studies reviewed include: Yin, H. AThe envi
regul ations: The case of under gr oruch dMwss gorraavgee, tNM.n kil Trheeg L
Underground St or age Ta RditicsRRuPolidy41(5). 26%#8%. Octoloer 2018.0heh i ng, 0
additional studies reviewed did not directly comment on specific outcomes, in terms of environmental impacts, from
UST insgection programs, but did discuss the effects ofbissed insurance and financial assurance programs,
which require a degree of regular inspection and maintenance, on avoiding leaks from USTs.

4-3



1 Leak Autopsy Reports: In 2004 and 2005, EPA releasedvo dr aft Al eak

autopsyo st uddteast e AAuhteo pdsrya fRe p203r t 6 and
examining the State of Florida). These studies examined the sources and extent of
releases that occurred in systems that were compliant with the 1998 standards,
andidentifies the extent to which different baseline releases are associated with
failures of equipment in different parts of the UST system (e.g., piping, overfill
protection equipmenty.

1 State Regulatory and Report Data State programs are required to gdp
aggregated information to EPA on the number of active UST systems, the number
of inspections, and the number of confirmed releases reported in eanbrdix
period®In addition, EPA obtained information about state regulatory programs
and the effectie dates for state requirements that are similar to the requirements
of the proposed regulation.

Using the available dat&PA examined several different statistical approaches, focusing
onregression analysis, to compile and examine a set oflstagbdata that included the number
of UST systems in each state in a given year, the number of releases from UST systems in each
year, the number of UST inspections conducted in each year, and the presence or absence of
regulations designed to prevent releases.

Before conducting regression analysis on the data set of state USTs and releases, EPA
first adjusted the data to account for a number of data quality con€drparticularconcern
was the relationship between states with-foeguency inspections antages reporting small
numbers of confirmed releases. To ensure that the reported UST releases accurately reflected
most or all releases taking place, EPA developed an index that scored each state based on the
frequency of inspections. States that repomsgection rates less frequent than every five years,
and/or inconsistent inspection frequencies over time, were removed from the sample, based on
the assumption that release data from those states may be less reliable due to less frequent third
party verfication (i.e., state inspection) of system operations. In other words, we assume that
owners/operators may be less inclined to report releases or properly maintain their equipment if
they are in a state where inspections occur infrequently or inconlistent

In conducting the analysis, however, EPA identified several fundamental problems with
the available datafurther limiting the value of a regression analysis approach. These include
significant data availability and reliability issues related to theétéid number of observations
and programmatic changes among states that prevent the isolation of regelati®d impacts.
Specifically:

a

79 U.S. Environmental Protection Agency, Office of UndergroBido r age Tank s . AEval uat i
from New and Upgraded Underground Storage Tank Syst ems
Environment al Protection Agency, Office of Undergrounc

StorageTankaci | i ties in Florida.o March 2005.
80 Data can be accesseddtp://www.epa.gov/oust/cat/camar chv.htm
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1 Consistent, accurate release data are not availablét is likely that
measurement error exists in the recordihgamfirmed releases across states (the
dependent variable) and that it is related in some systematic way to the regulatory
structure of the state or other explanatory variables (as opposed to random
reporting error) in the analysis. In addition, statgp@tdions vary in timing and
focus across states; this, in turn, affects the consistency ofihitg verified
compliance and release information. While EPA attempted to account for this by
selecting only states with a high frequency of inspections @usion in the
analysis, the interaction between inspection frequency and degree and
effectiveness of regulation creates sample selection problems (i.e., states with
higher release rates due to limited regulation may also be states that do not
conduct fregent inspections and therefore have less reliable 8lathgrefore,
normal regression properties do not hold, and results may be biased in ways that
do not allow for a reliable interpretatiéh.

i Many regulations consistent with the proposedJST regulation are currently
in place in only a small number of statesEPA addressed limited variation in
the presence of regulations by dropping several regulatory variables from the
analysis, but the resulting lack of variation and the small number of observations
make it likely that regulatory indicators will proxy for other relevant
characteristics of that state.

1 Study design is limited by available dataldeally, an analysis of the
effectiveness of UST leak prevention regulations would employ observations
from a lage number of states over a time period that includes years before and
after regul ations were in place. Such
of impacts temporally and spatially. Panel data would also allow for-&fedts
estimation, which catrols for any unobserved characteristics of states that might
affect release rates (such as soil pH or climate), independent of any effect of
regulation. Available data superficially appear to be panel data, since they provide
information on the number oate of releases from different states in multiple
time periods, along with information on the presence or absence of UST
regulations by state. However, for many regulations it is unclear both when the
regulation was first promulgated and when the effe€the regulation would be
expected to be fully realized (e.g., through inspections).

As discussed in more detail in Appendix F, quantitative analysis of annual UST releases
by state did not reveal a consistent measure of the potential impact of pkeasdion
regulations. The data limitations noted above prevented the use of the preferred method of fixed
effects estimation using panel data. In the absence oféffedts estimation, the analysis cannot

81 As noted above, the only reliable approach to identify the relationship betweeniims pexjuency,
compliance, and number of releases would require a-krgle data collection effort. In absence of this, we use
inspection frequency as an indicator of reliable data.

82For example, several regressions found an apppmsitive statistially significant relationship between
secondary containment requirements and the number of releases per year. However, empirical data from Florida
indicate that secondary containment contributes to release reductions of as much as 50 percent.
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reliably draw conclusions about the impactgerulations on releases, independent of any
unmeasured characteristics of states that could be affecting the number of releases in each state.
In other words, in addition to data quality issues discussed above, the small number of states with
specific USTrelease prevention regulations prevents identification of robust relationships

between individual regulations and the number of releases per year.

However, through crossectional analysis, EPA was able to estimate that release rates in
California and Fladai two states with mature UST regulation regirnasere about 5%5
percent less than one would expect based on release rates at other states during the time period
examined. This difference could serve as an upper bound for the potential of leakipneven
regulations to reduce the rate of UST reled3es.

4.3 Final Methodology for Assessment of Positive Impacts: Expert Consultation

In the absence of applicable engineering models and limited empirical state data, we
resorted to a consultation with fourpexts with experience in regulation of USTs and
implementation of state inspection programs to estimate the individual effects of each regulatory
change. The remainder of this chapter describes in detail the final methodology used to identify
reductions irreleases associated with fiieal UST regulationand the calculation of cost
savings associated with those avoided releases.

For the proposed regulation, to ensure that the assessment of regulatory effects relied on
broad expertise in regulatomnplementation, EPA developed a pool of technical experts with
national reputations for leadership in implementation of underground storage tank regulatory
programs, or with extensive expertise in assessing spill causation at UST sites. From this pool,
se\eral experts were interviewed and five experts were identified. Each of these identified
experts has over 20 years of experience in the regulation, assessment, and/or remediation of
underground storage tanks, including direction of state programs ananemédion of
regulations similar to some aspects of the proposed regulation. One of the five experts did not
provide input consistent with EPAOG6s analytica
were not usable for the evaluation of the prambsegulatio¥* As a result, for thdinal UST
regulation EPA consultecthe remaining four experts to evaluate avoided costs.

83 Exhibit 6in Appendix F shows the degree to which the actual number of releases in Florida and
Californiain 2009, 2005, and from 2002 to 2006 is less than the number of releases that would be expected based on
the release rates observed at other states. In 20@®88dthe years in which the dummy variable for California
was statistically significant from zero, California had between 56 and 63 percent fewer releases than would be
expected based on the regression analysis. In-2008, when the period in which tdammy variable for Florida
was statistically significant from zero, Florida had between 60 and 65 percent fewer releases than would be
expected. EPA strongly cautions against generalizing these results beyond the states included in the analysis.
However these numbers do suggest an upper bound of potential avoided leaks associated with the operation of the
mature, relatively stringent programs in both Californiaand Florida.

84Thi s expertds baseline esti mat e heowas notadleeopowids was n
information on how to extrapolate to EPA6s universe. |
inconsistencies that could not be reconciled without collecting more information about baseline rfEleasgwrt
alsoprovided clear opinions about the optimal regulatory structure and suggested that his answers were not reliable
unless the regulatory language was amended to include specific technical requirements. This created additional
uncertainty in the interpretatiar his results.
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EPA provided an identical set of written questions separately to each expert and
conducted individual followup telephonenterviews to clarify and verify responses. Appendix G
provides a detailed explanation of the process EPA followed in identifying experts, more detailed
information about the qualifications of the experts, the questions distributed to experts, and an
explanation of the factors EPA considered when including and excluding expert feedback.
Appendi x H provides the expertsd responses to

Avoided Costs as a Measure of Beneficial Impacts

Avoided remediation costs represent the key beneficial im@agociated with the
regulations. Avoided remediation costs represent cost savings that accrue to owners, operators
and public entities charged with remediating releases at regulated faéttibde avoided
remediation costs are not a direct measuretaf willingness to pay for environmental
improvements, and are therefore not equivalent to social benefits, they represent real cost savings
due to reduced demand for baseline remedi&tion.

Calculation of Annual Positive Impacts

The analysis presentset positive effects of thienal UST regulationas a constant,
recurring, annual value for analytical convenience. The timing of the positive impacts of the
regulation is uncertain for several reasons:

1 As shown inExhibit 1-2in Chapter 1, the regulatory changes do not take effect
simultaneously.

i Irrespective of when they take effect, the changes may require varying lengths of
time to achieve full effect.

i EPA relies on its reported confirmed releases to calculate the redudtie to
thefinal UST regulation Confirmed releases recorded in a particular evaluation
year vary significantly in severity and length of time undetected, which introduces
variability in the extent to which costs are avoided each year.

1 Thefinal UST regulationincludes activities such as: frequent inspections and
equipment testing to prevent, identify and address releaseggnaashifts in
technology; and longerm changes in technology. Each class of changes
necessarily focuses on release avoidamcemitigation over different time
horizons.

In the absence of detailed data characterizing releases by age and type, EPA assumes that
implementation of théinal UST regulatiorwill have a uniform annual impact, with beneficial
impacts realized on thedt day of the year in which costs are incurred (i.e., ayeae delay).

For equipment that is phased in over a period of time, we assume that positive impacts accrue at

85 Chapter 5 provides a more detailed discussion on the potential positive effedimdItté&ST regulation
on state financial assurance funds.

88Economi sts commonly define social benebfanda s as the
good or service or avoid an unwanted outcome. Avoided remediation costs may not equal willingness to pay.



the same rate as installation and adjust those impacts so that they are constanepver
maintaining the ongear delay’

4.3.1 Avoided Remediation Costs

This section explains how EPA arrives at its estimates of avoided remediatioff costs.
EPA first explains how it calculates avoided remediation costs based on the source of a release.
This is followed by a discussion of the methods used to calculate the number of releases avoided
and the number of releases for which severity is mitigated. Finally, the two elements are
combined to estimate the total avoided remediation cost due tm@héJST regulation

4.3.2 Calculating Avoided Remediation Costs

This analysis values avoided releases according to their cost of remediation. EPA
developed average remediation costs for the four general release size categories reported in the
draft 23stae Autopsy Report. The four categories generally conform with classification
conventions used by state LUST offices, and the autopsy reports presented leak frequency data
for different UST system components for each of the categories. The four categdrids:i

1 Local site extent with soil contamination;

1 Local site extent with water contaminati®n;

i Large site extent with soil contamination; and
1

Large site extent with water contaminatf8n.

87 Although remediation costs at a specific site may vary widely across years (if they extend past a year),
available data do not support caetrerization of a typical cost stream that could be applied to each site. For
example, some sites may require immediate and expensive response actions, while other sites may require multi
year remediation with a long initial planning phase. We do not hayeational or statkevel data that could be
used to characterize an fAaver agsdale andmsonal ledl dataander a r e vi
Contract Number ERV-07-011, Work Assignment-32 indicated that sitby-site data do not coritapayment
stream information, and furthermore, due to a multitude of factors influencingohgiesure or remediation
duration at a given site (e.g., groundwater contamination, MTBE contamination, eligibility for state funding, state
priorityrankingfa si t e, etc.), an filaverageo cost stream cannot
calculates an average annual cost based on total site remediation cost. Thus, benefits associated with avoided
remediation are expressed in annual te®ee. Appendix | for detailed explanation of the methodology used to
develop remediation cost estimates.

88 We refer to avoided cleanup costs and avoided remediation costs interchangeably throughout this
document.

89 Water contamination refers to both grountikwaand surface water contamination, though groundwater
contamination is more common than surface water contamination.

90 While no specific definition exists for alarge site, the LUST Autopsy survey instruments used by the
states generally define largeesitas those with contamination that extends beyond the extent of construction
excavation. In addition, EPA classified sites with-sifie contamination as large sites.
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EPA obtained remediation costs aligned with each of theseaiegories from a survey
of state LUST offices and calculated average expected remediation costs for each of the release
categories outlined in the draft-28ate Autopsy ReporEkhibit 4-1).' Remediation costs
associated with groundwater remediationgaperally higher than costs for soil remediation.
Administrative, response, and oversight costs were provided by New Hampshire, and
remediation costs reflect an average of the costs provided by New Hampshire afidUtah.

Exhibit 4-1
Remediation Costs ByRelease Extert °
Site Size And Contamination Type
Small Large
Small Large extent, extent,
extent, soil extent, Groundwater | Groundwater
Remediation Cost Category only soil only | Contamination | Contamination
Typical administrative cost (publiwtification,
fines, fees, ete) $0 $0 $500 $3,700
Typical response cost (e.g., alerting and
sending personnel, assessments and plannir
immediate actions to stop the release) $10,000| $10,000 $10,000 $10,000
Typical remediation co$t $14,800( $103,000 $98,500 $409,500
Typical oversight cost (e.g., monitoring) $500 $1,000 $1,500 $5,000
Total typical costper LUST category $25,300| $114,000 $110,500 $428,200

Notes:
aCosts shown are orténe costs associated with a site remediation and have been rounded to the nearest hundred dolld
bCosts are presented here in 2008 dollars. EPA inflates these costs to 2012 dollars for use in the analysis.

¢ The costs presented fadministrative, response, and oversight costs are based on New Hampshire data only.

d The remediation costs shown represent the average costs from data provided by New Hampshire and Utah. Althougl
Mexico also reported costs, we excluded it for twsosa. First, groundwater cleanup cost estimates from New Mexicq
much higher than those for other states ($2.5 milion compared with $0.6 milion or less for other states) but thensta
provide data on the number or type of sites that resuitéiuisi high estimate of costs. Second, New Mexico has a relativ|
small number of UST systems{33 UST systems as of fiscal year 2p1. As a result, New Mg
and could skew results to overstate avoided costs.

Sources:

1. NewHampshire Department of Environmental Services, Underground Storage Tank Program, November 18, 2008.

2. Utah Department of Environmental Quality, Underground Storage Tank Program, November 18, 2008.

U. S. Environmental Protection Agency ofReléasese of

Un

from New and Upgraded Underground Storage Tank Syst ems

92 To develop an avoided cleanup cost estimate, EPA collected data from Montana, New Hampshire, New
Mexico, South Carolina, Utah, and Virginia, all of which use siaential assurance funds to pay for LUST
remediation. Each state UST program office received a questionnaire requesting data on typical cleanup costs
broken out by the four general release types; New Hampshire, New Mexico, South Carolina, Utah and Virginia
provided responses. New Hampshire provided the most comprehensive set of information, including cleanup costs
by category (i.e., administrative, response, remediation, and oversight), while New Mexico and Utah could only
provide estimates of remediationsts. Virginiaand South Carolinawere unable to provide the detail required for
this analysis, as neither state was able to break out costs by the extent of release (i.e., large or small).

93 New Mexico data are excluded from the calculation for two readérst, largeextent groundwater
cleanup cost estimates from New Mexico are much higher than those for other states ($2.5 million compared with
$0.6 million or less for other states) but the state did not provide data on the number or type of siimdtindin
this high estimate of costs. Second, NewMexico has a relatively small number of UST systems (3,773 UST systems
as of fiscal year 2013). As a result, we believe that New Mexico may be atypical and could skew results to overstate
avoided costdNe therefore do not include its results among the average avoided costs of remediation.
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EPA then used the average cost data from states to develop weighted average costs
associated with remediation of releases from different portions of the UST system, based on
release frequency data for each soukoéibit 4-2 presents, for each of the rake sources
identified in the draft 23tate Autopsy Report, the probability of a release by LUST caté&yory.
Using the cost data fromaxhibit 4-1, inflated to 2012 dollars, EPA estimates a weighted average
avoided cost per release size by multiplying thst per site by the probability of each release
type. These are summed across the categories to obtain the weighted average cost by release
source® % The following section describes how this information is used to generate an estimate
of incremental avaled costs.

“U. S. Environmental Protection Agency, Office of U
from New and Upgraded Underground Storage Tank Systems (peerdevieanf t ) . 0 Relegsest 200 4.
probabilities were calculated using data for 580 spill events collected from 23 states during the development of
EPA6s Autopsy report effort. Specifically, Figures 3,
percent of releases by source, by extent, and by media affected for each extent (local or large). By multiplying the
percent of total releases from a given source (e.g., piping), the percent of those releases affecting a given media type
(e.g., soil), andrte percent of releases affecting that metdihat are of a given extent (e.g., local soil), EPAis able
to generate the probability distributions in Exhibi24Note that these sources include California and Florida
releases, and may therefore be skewgttty if those more stringent and established programs have smaller
releases. We are unable to adjust the data to correctfor this, but its impact, if any, would likely be to reduce the
average size and cost of baseline releases slightly, leadingndexrstatement of regulatieelated cost savings.

95 For more information on this approach and the drafs@®e Autopsy report, see: Industrial Economics,
Inc. "Methodology to Estimate Avoided Costs Associated with a Typical UST Leak." October 27, 2008.

9 f we calculate a weightedverage cost per release where sources are weighted proportionally by their
contribution to total releases, we obtain an overall average cost per release of approximately $152,000in 2012
dollars (See Appendix | for details).iTls i s generally consistent with ASTSWM
site remediation of roughly $124,000 in 2012. ASTSWMOS
remediation costs becausegays, deductibles, and other costs nad pgi state funds are excluded. Additionally,
because the ASTSWMO estimates depend on expenditures in a given year, these estimates tend to vary substantially
over time. See: Association of State and Territorial Solid Waste Management OffitédisFun&Gurvey Results
2012.
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Exhibit 4-2

Probability And Weighted Averag

e Of Avoided Costs Per Release Source And Extent

Small extent, Large extent, Total/

Release Source (as identified in| Small extent, | groundwater | Large extent, | groundwater Weighted

23-state Autopsy Report) soil only contamination soil only contamination Average
Piping Probability 40.5% 22.0% 4.5% 33.0% 100.0%
Cost $10,900 $25,900 $5,500 $150,700 $193,000
Dispenser Probability 71.6% 9.7% 5.4% 13.3% 100.0%
Cost $19,300 $11,400 $6,600 $60,900 $98,100
Tank Probability 30.7% 17.7% 17.3% 34.3% 100.0%
Cost $8,300 $20,800 $21,000 $156,700 $206,800
STP Area Probability 50.0% 31.0% 0.0% 19.0% 100.0%
Cost $13,500 $36,500 $0 $86,800 $136,700
Delivery Problems Probability 59.2% 16.8% 1.8% 22.2% 100.0%
Cost $15,900 $19,800 $2,200 $101,500 $139,400

Note: Costs shown have been rounded to the nearest hundred dollars. Costs have been inflated to 2012 dollars.

Sources:

1. U.S. EPAEvaluation of Releases from New and Upgraded Underground Storage Tabksa f t ) .-s t20t0e&l . A i@ Bs
2. New Hampshire Department of Environmental Services, Underground Storage Tank Program, November 18, 2008.

3. Utah Department of Environmeait Quality, Underground Storage Tank Program, November 18, 2008.

4.4

Establishing Avoided Releases

To estimate the number of baseline releases that would be either avoided completely or
reduced in severity as a result of fmal UST regulation expertsesponded to a common set of

guestions about potential impacts of the regulatory changes under consideration and participated

in subsequent individual discussions of specific areas of uncertainty.

Each expert reviewed the requirements under consideffatidime final UST regulation
and estimated how they would affect the following dimensions of rel@ases:

1.

2.

3.

Changes in total frequency (number) of annual confirmed releases;

Changes in the number of remaining releases that reach groundwater; and/or

Changesn the average quantity released among remaining releases.

Experts had the option of expressing reductions in release severity in terms of the percent
reaching groundwater or volume (quantity) of product, depending on how they typically
collected and revieed release data. In addition, experts were given the option of expressing
these changes either: 1) as a total national estimate that accounted for variation in existing
regulation and technology among states and facilities, or 2) as a change applieelddi@ s

97 EPA did not provide experts with information about the universe of facilities or costs associated with
remediation; experts did, however, have access to information about the number of confirmed releases in 2008,
2011, and 2012 andeir distribution across different parts of the UST system (e.g., tanks, pipes, and STP areas).

EPA uses confirmed releases as the baseline estimate of total releases because high quality data on total releases

are not available, and release confirmatiaggers the remediation costs that would be avoided.
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subset of the tank universe (e.g., 10 percent change among tanks with a certain technology that
are not currently regulated).

Experts also estimated the sensitivity of results to changes in the frequency of regulatory
requirements (e.g., the impaattinspections occurring at different intervals, consistent with
different regulatory options) and noted synergies or dependencies between requirements, such as:

1 Dependency between equipment upgrades and walkthrough inspections: Experts
consistently noted that simply replacing equipment with newer technologies (e.g.,
requiring that new systems have secondary containment) is insufficient for
preventing all releaseRegular visual inspections are necessary to identify
potential problems and ensure timely maintenance when a release has not yet
occurred.

1 Synergy between equipment maintenance and walkthrough inspections: Experts
noted that the combination operabiliy test and visual (walkthrough)
inspections would result in more avoided releases by identifying equipment
problems quickly and ensuring effective maintenance.

1 Dependency between operator training and walkthrough inspections: Experts
noted that traininglone is not adequate to ensure effective site maintenance, and
walkthrough inspection requirements are not effective without trained staff.

Experts provided separate estimates of impacts for each regulatory requirement. EPA
then used these requiremapecific estimates to calculate total avoided costs fofitiad UST
regulation® It is important to note, however, that when considering relationships among
regul atory requirements, experts differed in
specific requirements because the allocation of impacts across different regulatory requirements
could potentially be interpreted in several ways (e.g., one expert might decide that inspections
drove all impacts, while another might decide that testingtheagrimary factor). EPA therefore
avoids emphasis on the requiremspecific estimates provided by each expert, and considers
their results in total®

BExperts were also asked to provide fmaUSdsti mate of
regulation n aggregate. This general estimateemays used only
consistent, and to identify areas of overlap or synergy among the regulatory requirements. Because of adjustments
required to align expert responses with the combination of regulatory requirements ultimately selectdiciébr the
UST regulatiofe. g., using expertsdéd sensitivity responses for
tanks overall), we are unable to assess the magnitude of overlap or synergy. However, the fact that the average of the
expertsd cumul adrthanthe aesage ofrilkeir requiremgpecificitogals indicates that they do
not believe there is significant overlap among requirements. As a result, benefits are unlikely to be overstated due to
overlap.

99 Note that EPA carefully examined and revieveach requiremesstpecific estimate from each expert,
and verified the results and assumptions with each expert, particularly in cases where results reflect awide range.
For detailed information on expert responses, see Appendix H.
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In general, EPA applies the estimates presented by the experts to the number of affected
units. In caes where reductions involved a range of values, EPA selected the midpoint of the
range of valwues i dentified by each expert. Whi
assumptions that substantially affect their quantitative estimates, the analysis ladigesw
those factors as caveats to estimated rates of release avoidance. If these assumptions assume
regulatory language more stringent or significantly different than the final language, the analysis
does not include any benefits for that requirertént.

To calculate the number of releases completely avoided as a result of potential regulatory
changes, EPA combines the estimated reductions as identified by experts with a release
distribution based on data from the drafts28te Autopsy Report (see Appendliior more
detail). To estimate changes in release severity, the analysis uses the distribution of releases from
the same report to quantify the number of groundwater releases avoided due to reduced release
volume. Exhibit 4-3 provides a summary of our findings with respect to avoided releases.
Expertsdéd responses suggest that the Selected
percent 06,128annual releases, or roughly®to 3,000 releases ithe firstevaluationyear. In
addition, as summarized Exhibit 4-4, of the remaining releases, approximat21y to 900
releases would be reduced in severity (i.e., these releases would occur but instead of reaching
groundwater they would remain soil contamination offly).

Exhibit 4-3
Avoided Releases

Expert Selected Option Alternative 1 Alternative 2
Expert 1 1,100 1,600 590
Expert 2 560 690 170
Expert 3 1,600 2,400 1,200
Expert 4 3,000 3,700 2,200
Average 1,600 2,100 1,000
(Range) (560-3,000) (690-3,700) (170-2,200)
Note: See Appendices H and I for inputs and methods for calculating these values. Estimatg
validated with experts to ensure they accurately capture their opinions.

100 For example, Expertk, 2, and 3 attributed reductions to the groundwater and vapor monitoring site
assessment requirements; however, these experts also noted that they assumed the requirements would lead users to
switch to another | eak de taysistddesonotassent thah ubersvllamecessiashe EP A6 s
switch methods, we conservatively removed the expert s¢

101 EPA assumes that these groundwater releases will instead become soil releases. Hypothetically, if
releasesre proportionally split as 50 percent groundwater and 50 percent soil before the regulation takes effect, and
if the regulation reduces groundwater contamination by 20 percent, releases would be split 40 percent groundwater
and 60 percent soil after thegulation.
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Exhibit 4-4

Avoided Groundwater Contamination Incidents

Expert Selected Option Alternative 1 Alternative 2
Expert 1 900 1,100 620
Expert 2 210 460 88
Expert 3 320 310 280
Expert 4 600 480 570
Average 510 600 390
(Range) (210-900) (310-1,100) (88-570)

Note: See Appendices H and I for inputs and methods for calculating villees. Estimates wer
validated with experts to ensure they accurately capture their opinions.

4.4.1 Avoided Releases Using an Alternative Baseline

EPAGsSs primary analysis assumes that the wuni
systems remains constanter the time frame of the analysis. However, both the universe of
UST systems and the release rate (defined as the number of confirmed releases divided by the
number of UST systems in a given year) have declined over the last two déé@tissis
consisént with the regulatory context of the past 20 years, in which two key factors have been
driving the number of releases. First, the universe of UST systems has been declining as older,
smaller tanks have been replaced by newer, larger systems. Seconaf thengonfirmed
releases reported in the 1990s and early 2000
systems that did not meet the technical standards under 40 CFR Part 280 (e.g., tanks that were
installed prior to the promulgation of the UST riedon at 40 CFR Part 280). Many of these
legacy releases are discovered when tanks are removed during property transactions and other
development projects.

As the number of legacy releases has declined, the declining trend in total releases has
A f | altdttrend data suggest that release rates have been approximately one confirmed release
per hundred tanks in recent years. In addition, it is possible that confirmed releasesnease
in future years, as UST systems continue to age, and as newends bvith potentially higher
corrosivity are introduced into the industry. Given this uncertainty, EPA assumes in the primary
analysis that release rates remain constant.

However, to address the uncertainty associated with the number of confirmed releases
EPA also assesses avoided costs undefirtheUST regulatiorusing an alternative baseline that
projects a continued decline in the release rate consistent with the recent historical trend, and also
captures the decline in the number of UST systenestawated in Chapter 3, Section 3.531.
This represents a conservative avoided cost scenario because it does not account for the
possibility that aging systems or changes in fuel could result in increases in the number of
confirmed releases reported, oattithe number of UST systems could increase (if, for example,
an expanding economy or population growth demands more service locations).

102 See Appendix J for charts and data sources that demonstrate these two trends.

103 This decline in UST systems also captures the effects of declining gasoline use in recent years.
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To estimate the rate of universe decline, EPA mapped historical data on the number of
UST systems from 1991 throug?013to an exponential orphase decay function, which
appears to most accurately represent the observed behavior of the UST system universe over
time 1% EPA also mapped historical data on the release rate to a similar decay fuficlibase

two functionswere then used to project future UST universe sizes as well as future release rates.

We used the results from these two projections to estimate future number of confirmed

releases®

The cumulative universe of releases over 20 years under this alterradleb is

approximately69 percent of the number of cumulative releases over 20 years in the primary
analysis. The alternative baseline contains proportionally fewer releases than UST systems

because two separate declining trends, UST systems and relieasee used to estimate the
future decline in releases. This compounds the projected decline in releases.

Exhibits 4-5 and4-6 provide a summary of our findings with respect to avoided releases
and avoided groundwater contamination events, respecgtagdyming the alternative baseline
releases occur. The alternative baseline results in a reduction of r@ighércent of both
avoided releases and avoided groundwater contamination relative to the original baseline.
Correspondingly, in the alternativmseline scenario, approximatel903o 2100 releases are
avoided under the Selected Option, comparedB®td 2600 under Alternative 1 and2Q to
1,500 under Alternative 2. Under the alternative baseline, approximat8lyo520 groundwater
contaminabn incidents would be avoided under the Selected Optitht® 20 under

Alternative 1, and1to 430 under Alternative 2.

Exhibit 4-5
Avoided Releases Under Alternative Baseline

Expert Selected Option Alternative 1 Alternative 2
Expert 1 760 1,100 410
Expert 2 390 480 120
Expert 3 1,100 1,700 840
Expert 4 2,100 2,600 1,500
Average 1,100 1,500 720
(Range) (390-2,100) (480-2,600) (120-1,500)
Note: See Appendices H and | for inputs and methods for calculating these values. Estimates were val
with experts to ensure they accurately capture their opinions.

104 See Section 3.3.1.

105To estimate future release rates, we usgidgle exponential decay function, which assumes that a

guantity declines at a rate proportional to its value. This is an appropriate function given the singular and slowing

rate of decline observed in the release rate over time. The equation for exploaantial singular decay function

isY=(Yoi P)*e"

k*X) +

P )

where P

half-life. See Appendix J for additional details.

106 \We use release rates to project future nurnbegleases (rather than use past trends in the number of

represents

t he

Aipl ateau, 0

(0]

confirmed releases) for two reasons: First, as the UST universe and release rate both appear to decline in a way
approximating a singkelecay exponential function, these projections can be usatitoate future number of
releases without the added uncertainty of whether the release trend is truly-alsoayl@xponential function. In

addition, using the release rate projections to estimate future releases yields a more conservative (lower) total
number of releases than if we were to use the past trend in the number of releases, which leads to more conservative

(lower) avoided remediation cost estimates in the alternative baseline.
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Exhibit 4-6

Avoided Groundwater Contamination Incidents Under Alternative Baseline

Expert Selected Option Alternative 1 Alternative 2

Expert 1 620 790 430
Expert 2 140 320 61
Expert 3 220 210 190
Expert 4 420 330 390
Average 350 410 270
(Range) (140-620) (210-790) (61-430)

Note: See Appendices H and I for inputs and methods for calculating these values. Estimates were val
with experts to ensure they accurately capture their opinions.

4.5  Benefits from Avoided Releases and Reduced Release Severity

Two sources of avoided costs constitute the majority of quantifiable positive impacts
from thefinal UST regulation First, some costs related to release remediation do not occur
because a number of releases are altogether avoided. Second, some reeiaames are
reduced in severity because of the regulatory requirements (e.g., through earlier detection from
walkthrough inspections and improved operability of release detection equipment). To capture
this dimension of avoided costs, the analysis releioremental avoided groundwater
remediation cos& the cost to remediate a groundwater release less the cost to remediate a soil
releasé as groundwater releases are generally more costly to remediate than soil releases.

In addition to avoiding remediatiocosts, release prevention and mitigation results in a
variety of other beneficial impacts, including:

i Avoided vapor intrusion damages;

1 Avoided product loss;

| Human health benefits;

1 Avoided acute exposure events and lesgale releaseand

1 Ecological begfits (including potecton of groundwater quality).

The following sections monetize, quantify, or otherwise describe these impacts.

45.1 Avoided Release Remediation

To determine the benefits of avoided releases, the analysis relies on the -dtafe23
Autopsy Reportos distribution of releases
produces the release), and applies the reduction associated with each regulation to the

4-16

by



appropriate source to reduce the number of releases avoided by ¥6ti#&ach avoided

release is valued according to the weighted average of remediation costs skosibiin4 -
2_109

Exhibit 4-7 presents the total avoided remediation costs under each regulatory option.
We estimate that discounted benefits from avoided remediation costs range between
approximately $8 million and $380 under the Selected Option, while avoided costs amount to
betwea $82 million and $30 million under Alternative 1 and betweerdfaillion and $20
million under Alternative 2Consi st ent with OMBG6s guidance on
presents results using a seven percent annual discount rate; for comparipter, Clpaesents
results for the Selected Option usiathree percentdiscount rate.

Exhibit 4-7
Discounted Avoided Release Remediation Costs
Selected Option | Alternative 1 Alternative 2

Expert ($ millions) ($ millions) ($ millions)
Expert 1 $140 $210 $80
Expert 2 $68 $82 $24
Expert 3 $190 $330 $160
Expert 4 $380 $530 $290
Average $190 $290 $140
(Range) ($68-$380) ($82-$530) ($24-$290)
Note: Cost estimatereflecta seven percent discount rate.

4.5.2 Reduction in Release Severity

EPA expects that the regulatory requirements will reduce the volume and duration of
releases. As a result of the smaller quantity released and the shorter duration of the release,
releases are assumed to be less likely to reach groundwater, thus reel@zng severitylo
assess the impact on remediation costs associated with reduced release severity, the analysis
focuses on changes in the number of releases that would have involved groundwater in the
baseline, but because of teal UST regulationinvolve only soil. While this metric does not
capture all of the release mitigation effects of the regulatory requirements, avoided groundwater
contamination is likely to be among the most significant effects of the regulation. The difference
in remediatiorcosts between soil and groundwater releases is substantial: remediation cost for an
average groundwater release is approximately $290,000, while an average soil release costs

from
Beca

107We exclude the 060t her 6 c astae fuopsy Repofit becarde & doas @t
map to the reductions designated by the experts.
study, we distribute those releases proportionally across the remaining release sources.

108\We use five sytem sources to identify release types: piping, dispenser, tank, sump turbine pump area,
and delivery problems. We then assign each regul ation
bucket tightness tests are assumed to affect relizasedelivery problems).

109 This approach assumes that avoided releases arespedisented by the distribution of release severity
that is identified in the draft 28tate Autopsy Report.
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approximately $74,000 to remediaté Remediation costs across release extentnagaium
contaminated range from $27,000 to $460,000 based on typical site remediation costs from New
Hampshire and Utah!

To estimate the number of releases that ar
of reductions in groundwater involvement adtribute them across release source, medium
contaminated, and release extéhtWe distribute remaining releases according to the draft 23
state Autopsy Report results and calculate additional benefits from remediation due to reductions
in groundwater catamination following the regulation. We calculate avoided costs from reduced
release severity by subtracting the cost to remediate all remaining releases el th8T
regulationis in effect from the cost to remediate all remaining releases ivetbeline. In both
cases, we remove from consideration the same number oe&ftdiged releases and consider
only the avoided costs from shifting releases from groundwater to soil.

A key limitation of this approach may lead to a conservative estimate effiacts of the
final UST regulation The analysis assumes that the distribution of releases across size (i.e.,
extent) does not change as a consequence of changes in groundwater contamination. In reality,
changes in the likelihood of groundwater contation are probably (at least in part) a
consequence of reductions in release volume and duration. The same reductions in release
volume that lower the incidence of groundwater contamination would likely also reduce the
number of large extent releases dttgbes and decrease the average size of smaller releases.
That is, new requirements should both reduce the number of groundwater contamination events
and large extent events of all types. Our model captures only changes in the number of times that
groundwater would be contaminated, and does not consider cost savings associated with smaller
soil-only sites or small groundwater contamination incidents. We therefore likely understate
avoided remediation costs

Exhibit 4-8di s pl ays EPAOGs dcountaliauoigexl costedgeatatitbi ng d i
mitigation of groundwater incidents. The analysis calculates avoided remediation costs by taking
the difference between estimated remediation costs before and afteguteorychanges are
implemented. This differenceceounts for both the reduction in groundwater release incidents as
well as the increase in soil contamination evé¥tEPA estimates that benefits from averted

110 These costs reflect a simple average of the costs to remeetiiege extent and local extent release of
each medium.

111 Release extent is classified in the drafts28te Autopsy Report as either local or large. Releases that do
not extend beyond the area excavated during remediation are considered local, weis th&t&xtend beyond
property lines are considered large. Extent does not explicitly involve a measure of release volume.

112 SeeAppendix Ifor details on the calculation of avoided costs.

118A change in the distribution of releases -could al
onlyreleasestmcreasd because | arger groundwater releamgs are el
releases). While this could resultiigher average costs for local releases, (i.e., the cost savings for avoiding a
groundwater release might be |l ess than the difference
analysis also does not consider the cost savings associateddmtingethe size of groundwater releases that still
reach groundwater or the cost savings associated with reducing the size of soil releases.

114 This occurs because the analysis maintains the total number of releases constant: every groundwater
release thas avoided still requires remediation as a soil release.
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groundwater releases range from approximatdfyriillion to $190 million under the Selected
Option, 80 million to $290 million under Alternative 1, and2® million and $B0 million under
Alternative 2. Avoided costs from reduced groundwater contamination are additive to avoided
costs from avoided releases.

Exhibit 4-8
Discounted AvoidedGroundwater Remediation Costs
Selected Option Alternative 1 Alternative 2

Expert ($ millions) ($ millions) ($ millions)
Expert 1 $190 $290 $130
Expert 2 $46 $120 $20
Expert 3 $71 $80 $61
Expert 4 $130 $120 $120
Average $110 $150 $84
(Range) ($46-$190) ($80-$290) ($20-$130)
Note: Cost estimateeflecta seven percent discount rate.

4.5.3 Total Avoided Remediation Costs from Avoided Releases and Reduced Release
Severity

Exhibit 4-9 displays the sum of avoided remediation costs across both avoided releases
and mitigated groundwater incidents for all four experts. Because experts with the lowest
estimate in one of these categories did not necessarily have similarly low estimatestheithe
the range of total avoided costs is not equal to the sum of the rangeBxhibits 4-7 and4-8.

Exhibit 4-9
Total Discounted Avoided Remediation Costs
Selected Option Alternative 1 Alternative 2

Expert ($ millions) ($ millions) ($ millions)
Expert 1 $330 $490 $210
Expert 2 $110 $200 $44
Expert 3 $260 $410 $220
Expert 4 $510 $650 $410
Average $300 $440 $220
(Range) ($110%$510) ($200-$650) ($44-$410)
aCost estimates were derived using a seven percent discount rate.
bExpert 2 providedresponses that generate benefits that are relatively low compared to the ot
experts. Conversations with this expert indicated that he assumed partial noncompliance of a
25 percent (that is, a compliance rate of at most 75 percent). To evakig@eahtial magnitude of
this inconsistency, we examined the impaci
percent compliance to 100 percent compliance. This adjustment resulted in avoided remediat]
costs of greater than 81 milion anrually under the Selected Option, assuming a seven percen
discount rate. See Appendix H for additional discussion.

Al though the values generated by the exper
the avoided cost estimates tendsfaread evenlyaround the mean. Expert 4 consistently

represents the highnd estimate of avoided costs, and Expert 2 consistently represents-the low
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end. Whil e we are not able to explain why Exp:
of the other experts,ev do note one source of uncertainty
The experience of most experts is related to implementing state regulatory programs, which

directly consider the universe of confirmed releases evaluated in this analysis. Hoheever, t

experience of Expert 4 considers system engineering and changes-reldfeét equipment. As

a result, Expert 46s estimates consider all p
universe of confirmed releases. While this approach is methodallygsound, it requires one

more assumption on the part of the expert to derive a total estifhate.

Incontrast Expert 20s responses generatehebenefi
responses ajther experts. Comments provided by the exjpelitated, and subsequent
conversationsvith him verified, that he assumed a significant level of noncompliance with the
regulations in deriving his estimates. His estimates assume that at least 25 percent of facilities
will not correctly implement the regrements (that is, a compliance rate of at most 75 percent).
The expert noted that this assumed level of compliance did not include intentional
noncompliance, but did attempt to account for a lack of awareness or human error by
owners/operators. This asgption is methodologically sound, but is not consistent with the full
compliance assumed in our cost analysis. As a result, the values provided by Expert 2 may
significantly understate benefits relative to costs. To evaluate the potential magnitude of this
i nconsi stency, we scale Expert 26s avoided re
percent compliance as a sensitivity analysis. This adjustment restdtali@mvoided remediation
costs greater than $Q million annually under the Selecteg®n, assuming a seven percent
discount rate. Appendix H provides additional discussion of the effect of assumed
noncompliance on the expertsodo fineUSp ceguatdrs and p

4.5.4 Benefits from Avoided Releases and Redad Release Severity under the Alternative
Baseline Scenario

Exhibits 4-10and4-11present avoided remediation costs associated with the avoided
releases and avoided groundwater incidents showrhibits 4-5 and4-6 underthe alternative
baseline scenan. In the alternative baseline scenario, avoided release remediation costs range
from $47 million to $260 million under the Selected Option, betweel 8#llion and $3F0
million under Alternative 1, and between7illion and $00 million under Alternatre 2.

Averted groundwater remediation costs, meanwhile, range fré&mi$Bon to $130 million

under the Selected Option, S&illion to $200 million under Alternative 1, and $million to

$92 million under Alternative 2These alternative estimates reggpt conservative estimates of

the potential value of avoided releases, because they do not consider possible factors that may
lead to increases in the number of releases reported or the number of UST systems in the future.

115The type of universe adjustment conducted by Expert 4 will not necessarily resultin estimates that are
overstated, and could instead result in estimates that are understated. The adjustteehtés@simply as an
additional source of uncertainty unique to this expert.
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Exhibit 4-10

DiscountedAvoided Release Remediation Costs Under Alternative Baseline

Selected Option Alternative 1 Alternative 2
Expert ($ millions) ($ millions) ($ millions)
Expert 1 $94 $140 $56
Expert 2 $47 $56 $17
Expert 3 $130 $230 $110
Expert 4 $260 $370 $200
Average $130 $200 $95
(Range) ($47-$260) ($56-$370) ($17-$200)

Note: Cost estimateeflecta seven percent discount rate.

Exhibit 4-11
Discounted Avoided Groundwater Remediation Costs Under Alternative Baseling
Selected Option Alternative 1 Alternative 2

Expert ($ millions) ($ millions) ($ millions)

Expert 1 $130 $200 $92

Expert 2 $32 $84 $14

Expert 3 $49 $55 $42

Expert 4 $89 $83 $85

Average $75 $100 $58

(Range) ($32-$130) ($55-$200) ($14-$92)

Note: Cost estimateeflecta seven percent discount rate.

Exhibit 4-12 displays the sum of avoided remediation costs across both avoided releases
and mitigated groundwater incidents under the alternative baseline scenario. Because experts with
relatively lower estimates in one of these categories did not necessarily halarlitow
estimates in the other, the range of avoided costs presented is not the sum of lower and higher
bounds inExhibits 4-10 and4-11. As the cumulative release universe in the alternative baseline
scenario is roughly9 percent of cumulative releases in the original baseline, total avoided costs
in the alternative baseline are approximat@lypercent lower than they are in the primary analysis.

Exhibit 4-12

Total Discounted Avoided Remediation Costs Under Alternative Bseline

Selected Option Alternative 1 Alternative 2
Expert ($ millions) ($ millions) ($ millions)
Expert 1 $230 $340 $150
Expert 2 $79 $140 $31
Expert 3 $180 $290 $150
Expert 4 $350 $450 $280
Average $210 $300 $150
(Range) ($79-$350) ($140-%$450) ($31-$280)

Note: Cost estimateeflecta seven percent discount rate.
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45.5 Avoided Costs by Requirement

Exhibit 4-13 presents overall avoided remediation costs by requirement for the Selected
Opti on. The exhibit shows the avoided costs
the effects of the individual requirements in fimal UST regulation Beneficial mpacts are
concentrated similarly to costs: the majority of avoided costs are captured by walkthrough
inspections, overfill prevention equipment tests, spill bucket tightness tests, containment sump
tests, anadperability test 16 Estimates irExhibit 4-13 assume that cost savings associated with
each regulatory requirement occur one year after implementation and reflect discounting. Similar
exhibits presenting overall avoided remediation costs by requirement for Alternative 1 and
Alternative 2 are includeth Appendix |.

The model used by EPA to estimate avoided remediation costs is not designed to measure
avoided costs from largecale releases such as those typically associated with UST systems with
FCTs and AHFDSs. Releases from these types of systemssitoie a small portion of total
releases, but may be large in volume and can result in significant groundwater impacts. Our
analysis does not estimate the benefits associated with changes in operation of these systems.
However, we include a qualitativesdussion of these acute events later in this chapter.

Exhibit 413
Total Discounted Avoided Costs By Requirement For Conventional UST Syste A% ($ millions)
Selected Option

Description® Expert1 | Expert2 | Expert 3 | Expert 4 | Average
Release Prevention
Walkthrough inspections $140 $44 $130 $270 $150
Overfil prevention equipment inspection $23 $1.1 $19 $25 $17
Spill prevention equipment testing $16 $7.3 $36 $21 $20
Containment sump testing $9.3 $18 $1.0 $9.7 $9.4
Testiqg after repairs to spill and overfil prevention equipment, ssawndary $2.7 $11 $1.9 $7.9 $5.9
containment
Erlgr:/lg?é% nfkév(\;urigrsntgtr:éoz pl)Ta\éggt ines for all new tanks and when overfil 2.2 $75 $0.85 $15 $3.0
Subtotal - Release Prevention $190 $89 $190 $330 $200
Release Detection
Operabilty test for release detection methods $130 $13 $61 $170 $92
Groundwater monitoring site assessrient $0.00 $0.00 $0.00 $0.00 $0.00
Vapor monitoring site assessmet $0.00 $0.00 $0.00 $0.00 $0.00
Add SIR and CITLDS usage $0.21 $0.00 $0.94 $0.56 $0.43

116 Some requirements, particularly those that target narrow subpopulations of the UST system universe,
may generate higher avoided costs than this analysis suggests. Thres sbuncertainty drive these smaller
universe results. First, EPA's model is calibrated to estimate avoided costs feb&sedmational changes at
average facilities; extrapolation of these results to small populations may not reflect specific stibpsgela.,
UST systems in Indian country). Second, several experts stated that their estimates of impacts for requirements
affecting narrow subsets of UST populations are more uncertain than broader estimates. Finally, experts emphasized
that equipmenteplacement, inspection, training, and testing are all essential to ensure release reductions, and they
used judgment to emphasize the different roles of these different activities. Therefore, the assignment of specific
impacts to each of the requiremergpotentially less accurate than the aggregate estimates of avoided impacts.
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Exhibit 413
Total Discounted Avoided Costs By Requirement For Conventional UST Syste A% ($ millions)
Selected Option

Response to interstitial monitoring alarms $0.80 $10 $0.21 $0.78 $2.9
Remove release detection deferral for EGTs $0.68 $2.2 $7.6 $5.9 $4.1
Subtotal - Release Detection $130 $25 $70 $170 $99
Other
Notification of ownership changes $0.00 $0.00 $0.00 $0.00 $0.00
Erzpéltaifgment of lined tanks that cannot be repaired according to a code $0.00 $0.00 $0.01 $0.00 $0.00
Requirements fodemonstratingcompatibility with fuels >E10 and >B20 $0.00 $0.11 $0.00 $0.12 $0.06
Subtotal i Other $0.00 $0.11 $0.01 $0.12 $0.06
EPAct-related Provisions
Operator Training $1.0 $0.04 $0.60 $1.5 $0.80
Secondary containment $1.0 $0.66 $7.6 $2.4 $2.9
Subtotal - EPAct-related Provisions $2.1 $0.69 $8.2 $3.9 $3.7
TOTAL $330 $110 $260 $510 $300

aCost estimates were derived using a seven percent discount rate.
b Reductions in frequency and release severity (as measured by changes in groundwater contamination) do not adequdtely captur|
positive impacts of preventing releases from very large systems such as AHFDSs and UST systems with FCTs. Releasetyhesrothe
systems constitute a small portion of total releases, but may be large in volume and can resutt in significant groupdetsteEsmecially
in the case of AHFDSs, even minor problems can create large releases due to the significant pressulnelirebntents are stored. The
model used by EPA to estimate avoided remediation costs is not designed to measure avoided costs from very largehrelsdisesesuc
typically associated with AHFDSs and FCTs, and we therefore do not offer an esfirastéed costs for requirements that apply to the|
systems.
¢ Some requirements, particularly those that target narrow subpopulations of the UST system universe, may generate éijlomstzvoid,
than this analysis suggests. Three sources of uncertiimgy these smaller universe results: First, EPA's model is calibrated to estimat
avoided costs for brodohsed national changes at average facilties; extrapolation of these results to small populations may not reflg
specific subpopulations (e.g., US¥stems in Indian country). Second, several experts stated that their estimates of impacts for requ
affecting narrow subsets of UST populations are more uncertain than broader estimates. Finally, experts emphasizedethiat equip
replacement, inspdion, training, and testing are all essential to ensure release reductions, and they used judgment to emphasizée tl|
roles of these different activities. Therefore, the assignment of specific impacts to each of the requirements is jede atidyrate than
the aggregate estimates of avoided impacts.

d Experts 1, 2, and 3 attributed reductions to the groundwater and vapor monitoring site assessment requirements; hevespertshelsd
noted that they assumed the requirements would Iead o switch to another leak detection method. Because EPA does not assume
users will necessarily switch methods, we conser vat idddhoy 1
attribute reductions to these requieatts.

e Expert 2 assumed nedligible effect of the requirement to add SIR and CITLDS usage on release frequency and severity.

f All experts assumed no effect, or in the case of Expert 3, a negligible effect, of the requirement for notification bfpowhaatges on
reductions in release frequency or severity.

9 Although all experts attributed some reduction in release frequency or severity to this requirement, the number ofdanksttbat
repaired according to a code of practice is assumed to eadotisat estimated benefits are negligible.

h Experts 1 and 3 attributed reductions to the compatibility requirement but noted that the majority of the benefit sktoblotdakta E10
users, which are not included in this requirement. Asaresut, wens er vatively removed these ex
requirement.

As noted irExhibit 4-1, EPA excluded the highest stdésel remediation cost values
from its calculation of average cost of release remediation. While this step conttdwied a
conservative (low) estimate of avoided costs, the possibility remains that the average remediation
costs used iexhibit 4-13overestimate the positive impacts of theal UST regulationf state
data provided are not representative of natiomalage remediation costs. Exhibit 4-14, we
therefore estimate the positive effects offimal UST regulatiorusing only the lowest
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remediation costs availabl€ As shown inExhibit 4-14EPA6s esti mate of the
remediation costs of thinal UST regulationusing the lowest state cost estimates7i3illion

to$xB0 mi I i on per year under the Selected Optio
estimate, these estimates reflect costs that lead to lower than average costs when compared to
figures reported by ASTSWM&? Similar exhibits presenting overall avoided remediation costs

by requirement for Alternative 1 and Alternative 2 are included in Appendix .

Exhibit 414
Sensitivity Analysis: Total Discounted Avoided Costs By Requirement
Based OnNew Hampshire Remediation Costs° ($ millions)
Selected Option

Description® Expert 1 ‘ Expert 2 | Expert 3 | Expert4 | Average
Release Prevention
Walkthrough inspections $86 $27 $81 $170 $92
Overfill prevention equipment inspection $15 $0.74 $13 $16 $11
Spill prevention equipment testing $11 $5.0 $24 $14 $14
Containment sump testing $6.1 $13 $0.68 $6.5 $6.5
Testing after repairs to spill and overfill prevention equipment, ssedndary $1.7 $6.9 $1.2 $5.1 $3.7
containment
Erlmgziﬁ) nflc(;v(\q/urigrs;]tgtr:éog E)rl]a\éigt ines for all new tanks and when overfil $1.3 $5.1 $0.57 $0.97 $2.0
Subtotal - Release Prevention $120 $58 $120 $220 $130
Release Detection
Operabilty test for releaseetection methods $77 $7.3 $38 $100 $56
Groundwater monitoring site assessrfient $0.00 $0.00 $0.00 $0.00 $0.00
Vapor monitoring site assessnent $0.00 $0.00 $0.00 $0.00 $0.00
Add SIR and CITLDS usage $0.13 $0.00 $0.58 $0.36 $0.27
Response to interstitial monitoring alarms $0.49 $6.2 $0.13 $0.50 $1.8
Remove release detection deferral for EGTs $0.42 $1.2 $4.7 $3.6 $2.5
Subtotal - Release Detection $78 $15 $43 $110 $61
Other
Notification of ownership changes $0.00/ $000| $0.00| $0.00|  $0.00

1"These were provided by the State of New Hampshire

1181f we calculate aweightedverage cost per release where sources are weighted proportionally by their
contrikution to total releases using the lowest remediation cost data available (i.e., from New Hampshire), we obtain
an overall average cost per release of approximately $10&ee@0ppendix | for detailsinder the alternative
baseline, total avoided costasded on New Hampshire remediation costs range from $51 million to $230 millionin
the Selected Option. This represents an extreme lower bound analysis of avoided remediation costs.

Additionally, we consider whether the remediation costs used in this snatgsconsistent with those
reported by ASTSWMO. As noted above, ASTSWMO estimates the annual average remediation cost per site to be
roughly$124,000 in 2012f we value the releases and groundwater incidents avoided under each option using the
ASTSWMO average site remediation cost, we obtain total avoided costs that are consistent with the primary
estimates used in this analysis. Specifically, avoided remediation costs are approximately $96 million to $450
million under the Selected Option, $140 millimr$520 million under Alternative 1, and $32 millionto $340
million under Alternative 2. HoweveAS TS WMOG6s average site remediati on val
remediation costs becausegays, deductibles, and other costs not paid by state fundscduoeed.
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Exhibit 414

Sensitivity Analysis: Total Discounted Avoided Costs By Requirement

Based OnNew Hampshire Remediation Costs ($ millions)

Selected Option

Reple_\cement of lined tanks that cannot be repaired according to a code $0.00 $0.00 $0.00 $0.00 $0.00

practiced

Requirements fodemonstratingcompatibility with fuels >E10 and >B20 $0.00 $0.07 $0.00 $0.08 $0.04

Subtotal i Other $0.00 $0.07 $0.00 $0.08 $0.04

EPAct-related Provisions

Operator Training $0.66 $0.02 $0.38 $1.0 $0.52

Secondary containment $0.67 $0.44 $4.8 $1.5 $1.9

Subtotal - EPAct-related Provisions $1.3 $0.46 $5.2 $2.5 $2.4
TOTAL $200 $73 $170 $330 $190

aCost estimates were derived using a seven percent discount rate.

b Reductions in frequency and release severity (as measured by changes in groundwater contamination) do not adequétehpasipiare
impacts of preventing releases from very large systems such as AHFDSs and UST systems with FCTs. Releasesyfjpes thegstems
constitute a small portion of total releases, but may be large in volume and can result in significant groundwater dppaitly. i the casq
of AHFDSSs, even minor problems can create large releases due to the significant pressusichdcontents are stored. The model used
EPA to estimate avoided remediation costs is not designed to measure avoided costs from very large releases sucitally trssotjated
with AHFDSs and FCTs, and we therefore do not offer an estinfiaeoled costs for requirements that apply to these systems.

¢ Some requirements, particularly those that target narrow subpopulations of the UST system universe, may generate éijloms@vibie n|
this analysis suggests. Three sources of uncertdiitg these smaller universe results: First, EPA's model is calibrated to estimate avo
costs for broadbased national changes at average facilties; extrapolation of these results to small populations may not reflect specif
subpopulations (e.g., USSystems in Indian country). Second, several experts stated that their estimates of impacts for requirements
narrow subsets of UST populations are more uncertain than broader estimates. Finally, experts emphasized that equiemmemt, re pla
inspection, training, and testing are all essential to ensure release reductions, and they used judgment to emphasizet tioiegiftétbase
different activities. Therefore, the assignment of specific impacts to each of the requirements is potesitadig e than the aggregate
estimates of avoided impacts.

d Experts 1, 2, and 3 attributed reductions to the groundwater and vapor monitoring site assessment requirements; hevesypersheso
noted that they assumed the requirements would lesrd ts switch to another leak detection method. Because EPA does not assume f{
users will necessarily switch methods, we conservat idddhoy r
attribute reductions to these requiremse

e Expert 2 assumed negligible effect of the requirement to add SIR and CITLDS usage on release frequency and severity.

f All experts assumed no effect, or in the case of Expert 3, a negligible effect, of the requirement for notification bfpodnaanges on
reductions in release frequency or severity.

9 Although all experts attributed some reduction in release frequency or severity to this requirement, the number ofdanksttbat
repaired according to a code of practice is assumed to beadictizamh estimated benefits are negligible.

h Experts 1 and 3 attributed reductions to the compatibility requirement but noted that the majority of the benefit sktoblokenbta E10
users, which are not included in this requirement. Asaresutpweser vati vely removed these expg¢

requirement.

4.6 Avoided Vapor Intrusion Damages

Vapor intrusion generally occurs when petroleum or higligolved concentrations of
free product come into direct contact with buildsgmps and foundations, elevator shafts, and
preferential pathways (e.g. improperly sealed utility lines). Intrusion can also occur when these
substances come close to building foundatiéh$he cost to remediate vapor intrusion is
typically incremental tahe cost to remediate a LUST site. Based on information provided by
four states, EPA estimates that, on average, 5.5 percent of all releases cause vapor intrusion

11Davi s, Robin V. APetrol eum Hydrocarbon Vapor |
Leaking Underground Storage Tanks, Utah Department of Environmental Quality, February 9, 2010. Accessed at:
http://www.epa.gov/oust/pviwebinar_ap@ach.pdf.
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iIssues. Each of these instances requires additional remedial actions valued at approximately
$42,000 beyond ordinary release remediation ¢é¥s reported irExhibit 4-15, given 770 to
3,600 avoided releases and mitigated groundwater incidents, we estimate béReed200
avoided vapor intrusion incidents under the Selected Option. Thisti@ducould avoid

between $I7. million and $79 million per yearin avoided remediation costs related to vapor
intrusion. Under Alternative 1, this range increases t6 B#llion to $9.1 million, and under
Alternative 2, this range decreases ta63$4aillion to $.0million per year.

Exhibit 4-15
Avoided Vapor Intrusion Costs ($ millions)
Average
Expert 1 Expert2 | Expert3 | Expert4 (Range)
Selected Option
. . L 2,100
Total avoided releases and avoided groundwater inciden 2,000 770 1,900 3,600 (770-3,600)
. . L 110
Avoided vapor intrusion incidents 110 42 100 200 (42-200)
. . . $4.5
Avoided vapor intrusion costs $4.3 $1.7 $4.1 $7.9 ($1.7:$7.9)
Alternative 1
. . o 2,700
Total avoided releases and avoided groundwater inciden 2,700 1,100 2,700 4,200 (1,1004,200)
. . Lo 150
Avoided vapor intrusion incidents 150 63 150 230 (63-230)
. . . $59
Avoided vapor intrusion costs $5.9 $2.5 $5.9 $9.1 ($25-$9.1)
Alternative 2

) . L 1400
Total avoided releases and avoided groundwater inciden 1,200 260 1,500 2,800 (260-2,800)
. . S 78
Avoided vaporintrusion incidents 66 14 82 150 (14-150)
. . . $3.1
Avoided vapor intrusion costs $2.6 $0.6 $3.2 $6.0 ($0.6$6.0)

Under the alternative baseline, avoided vapor intrusion costs fall due to the smaller
universe of releases. In tiszlectedOption, avoided costs ard £ million to $5.5million. Under
Alternative 1, avoided costs range frorh. Bmillion to $6.3 million; under Altermative 2, they
range between $0million and $1.1 million.

4.7  Avoided Product Loss

Releases into the environment cause operators to lose otherwise marketable fuel products.
Exhibit 4-16 presents costs avoided due to product loss. The analysis calculates the product loss
associated with avoided releases by multiplying the average voksoeiated with each release
source by the number of releases of that type before and affervah&/ST regulations in
effect. Based on the estimates of avoided releases presented by the experts, thestdtaft 23
Aut opsy Repor t 0 sesdhndsaverage belease volomes reponteed ih theaFlorida

120 New Hampshire, Utah, South Carolina, Virginia, and New Mexico were contacted for LUST
remediation costs, but only New Hampshire was able to provide a cost for cleanup actions related to vapor
intrusion. Other state programs contributed data to the fregudimcidents, but not to costs.
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study, EPA estimates that approximatelySn@llion gallons to 19 million gallons per year of

diesel and gasoline releases are avoided as a consequence of the Selected Option. At an average
price d $3.73 per gallon, owners and operators avoid losing approximatedyniiiion to $65

million in product due to releasé&These values range from @.@illion gallons to 22 million

gallons, or $@8 million to $76 million, under Alternative 1. Under lfernative 2, these values

decrease to a range ofl0Omillion gallons to 15 million gallons, or $04 million to $5.2 million.

Limited data on release size do not support an analysis of avoided product loss associated with
releases that are reduced inexgty. This estimate of avoided product loss there understates total
likely avoided product losses.

Exhibit 4-16
Value Of Avoided Product Loss
Expert Selected Option Alternative 1 Alternative 2
Thousand Thousand Thousand
gallons $ millions gallons | $ millions gallons $ millions

Expert 1 650 $2.3 750 $2.6 440 $1.5
Expert 2 250 $0.9 220 $0.8 100 $0.4
Expert 3 830 $2.9 1,200 $4.1 710 $2.5
Expert 4 1,900 $6.5 2,200 $7.6 1,500 $5.2
Average 900 $3.1 1,100 $38 690 $24
(Range) (250-1,900)| ($09-$65) | (220-2,200) | ($08-$76) | (100-1500) | ($04-$5.2

Releases are valued using an average price of motor fuel in 2012. Prices per gallon for all grades of retall |
gasoline and No. 2 diesel fuel (all concentrations of sulfur) were $3.63 and &%p&ctively, as reported:by.S.

Bureau of Transportation Statist-Usersii&aNaesi dmal
Statistics 2013. Table-BL. Accessed altttp://www.rita.dot.gov/bts/sites/rita.dot.gov. bts/files/NTS Entire 0.pd|
We weight these prices according to prime supplier sales volumes in 2012 published by the Energy Inform
Administration, which summed to 347,234.5 thousanf gallons per day for gasoline and 143,270.6 thousand
gallons per day for all grades of diesel fugl%. Energy Information Administration. Petroleum & Other Liquids
Prime Supplier Sales Volumes. Accessed at: http//www.eia.gov/dnav/pet/petpriangicu_nus_a.htm.

Under the alternative baseline, avoided costs due to product loss are lower than in the
original baseline as there are relatively fewer releases. Under the Selected Option, avoided costs
due to product loss are $0.6 million to $illion. Under Alternative 1, avoided costsnge from
$0.5 million to $5.2million; under Alternative 2, they range from 3@nillion to $36 million.

4.8 Human Health Benefits

Exposure to petroleum through ingestion, dermal contact, and inhalaticausaa
range of health effects, including cancer and-cancer impacts associated with benzene, and
noncancer impacts (e.g., neurological impacts) associated with other petroleum constituents

121 Releases are valued using an average price of motor fuel in2012. Prices per gallon for all grades of
retail motor gasoline and No. 2 diesel fuel (all concentrations of sulfur) were $3.63 and $3.97, respectively, as
reportedby: U.S. Bureau of Transporvati St at i sti cs. fASal es PFJsiecae .00f Nlarta nosnpac
Transportation Statistics 2013. Tabld 3. Accessed at:
http://mww.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/NTS_Entire_0.pdf. We weight these prices according to prime
supplie sales volumes in 2012 published by the Energy Information Administration, which summed to 347,234.5
thousands of gallons per day for gasoline and 143,270.6 thousands of gallons per day for all grades of diesel fuel
(U.S. Energy Information AdministratioRetroleum & Other Liquids. Prime Supplier Sales Volumes. Accessed at:
http://mww.eia.gov/dnav/pet/pet_cons_prim_dcu_nus_a.htm.).
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such as toluen&? In addition, exposure to jet fuel, such as that stored in AHFDSs and FCTs at
commercial and military airports, can result in+gamcer impacts to skin, nervous, and
respiratory system&? The types of health risks that may be avoided byitiad UST reglation

are described in more detail below.

The complex nature of petroleum mixtures and the limited toxicological data available
both for petroleum mi xtures and for individua
ability to comprehensively documiethe health effects associated with the most significant
releases. However, the toxicological testing that has been conducted on some common
components of total petroleum hydrocarbons (TPH) suggests that exposures to TPH through
inhalation or ingestiof gasoline or diesalould result in the following effects:

1 Neurological effects, such as central nervous system depression, have been
associated with acute and chronic exposures to toluene and xyldregne
exposurehas been associated with effectspamnipheral neuropathy;

1 Hematological effects associated with oral and inhalation exposure to benzene
and with oral and inhalation exposure to naphthalene;

1 Renal and hepatic effects associated with BTEX compounds and other aromatic
hydrocarbon compounds;

1 Developmental effects associated with intermediate exposures to ethylbenzene
and xylenes; and

1 Carcinogenic effects of oral exposures to certain polycyclic aromatic
hydrocarbons (PAHSs) including benzo(a)pyrene, benz(a)anthracene, and
dibenz(a,h)anthracené&

Health risks may also be associated with exposure to kerosbizd, may be stored in
USTs or used as component in jet fuel. Although risks associated with kerosene have not been
studied as widely as those associated with petroleum, existing datatsiiggehese risks
primarily include norcancer impacts to the skin, nervous, and respiratory systemsthe
baseline, some of these risks may be reduced due to existing monitoring standards under the

12For example, see: Paustenbach, D J,-192. al . fBenz
implications for future redu a t Enwinon ldealth Perspedecember 1993, 101(Suppl 6):12DO0.

123y, S. Depart ment of Labor Occupational Safety and
Jet Fuel (J Phap//wen.oshe.gogdisklemicasampling/data/CH 248748 html

124.S. Department of Health and Human Services. Public Health Service. Agency for Toxic Substances
and Disease Registry. AToxi colroogc acrab o nPsr.oof iAlug ufsdr 1P®I5y.c

15see, for example: U.S. Department of Labor Occupa
and Health Topics: Jhtpt//wwnoshd.goydis/Eh8n)icaleamplioglatasCsl €487 48;html
and U.S. Department of Health and Human Services. Public Health Service. Agency for Toxic Substances and
Di sease Registry. ifdefibuglsJBa8dPBsbaAcessPeoedt atl :
http://www.atsdr.cdc.gov/phs/phs.asp?id=771&tid=150

4-28


http://www.osha.gov/dts/chemicalsampling/data/CH_248748.html
http://www.osha.gov/dts/chemicalsampling/data/CH_248748.html
http://www.atsdr.cdc.gov/phs/phs.asp?id=771&tid=150

Occupational Safety and Health Administration (OSFHAHowever, because tHaal UST
regulationincludes new requirements for AHFDSs and UST systems with FCTs located at
commercial and military airports, avoidance of health risks from kerosene could represent an
additional benefit of thdéinal UST regulain

The magnitude of health benefits associated with avoiding exposure to petroleum and jet
fuel components depends on multiple factors. These factors include the number of cancer cases
and norcancer impacts per average UST release, which in turn depernts number of
groundwater users surrounding UST sites; the number of releases prevented through
implementation of théinal UST regulation and the willingnesso-pay to avoid a fatal cancer
(e.g., the value of a statistical life) or willingnesspayto avoid norcancer impacts. In
addition, assumptions about baseline behaviors, such as the assumption that individuals will limit
their own exposure in certain cases (e.g., w h
threshol do a gedpalatabtek affectithe estiroated noagnitude of health benefits.
Based on available information on average plume volumes and ages and the distribution of
groundwater users, these benefits are expected to be'$miiertheless, some larger releases
may have significant cancer and noancer risks associated with them. Although these health
effects are not able to be reliably quantified with available data, they represent additional
potential benefits of the regulation.

4.9  Avoided Acute Exposure Events ad Large-Scale Releases

Most health effects associated with leaking underground storage tanks refletetrrrang
exposures, but some releases from UST systems relate to acute events such as fire or explosion.
These releases can involve acute exposures, large volumes of fred,pridusive ecological
damage, and injuries and death, depending on the circumstances of the event. Because these
events are both infrequent and difficult to predict, it is not possible to quantify or monetize the
impact associated with avoiding them, the response, remediation, and medical costs
associated with a single acute incident could be significantfiideUST regulationis designed
to ensure effective maintenance of UST systems, and one benefit will be to reduce the chances of
an acute evenhat could result in a largecale release and its associated damages (e.g.,-a well
maintained UST system is less likely to be in a condition where it may explode).

Acute events are especially important in the case of UST systems such as AHFDSs and
UST sytems with FCTs, which can hold large volumes of fuel. Releases from these systems can
result in extensive groundwater and other environmental and health impacts. For instance, an
estimated 300,000 to 500,000 gallons of fuel was released from a 2.1 mlion underground
field-constructed tank at a fuel depot in Portsmouth, VA that was in operation from the 1950s to

126y, S. Depart ment of Labor Occupational Safety and
Jet Fuel ( J Ph8p/wiw.odhegoddiskremicabampling/data/CH_248748.html

127y. S. Environment al Protection Agency, Office of L
Underground Storage Tank Facit i es i n Fl orida. o6 March 2005. See al so:
Support Potential Revisions to Underground Storage Tan
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mid-1980s. Free product was found within 20 feet of a nearby creek in 1987. As of 2011,
approximately 143,000 gallons of product had bemovered?®

In addition, the final UST regulation may largeale releases associated with AHFDSs
and FCTs. Arexample of the potential magnitude of the releases from these systems is the
pattern of releases at Pease Air Force Base, where jet fuel wasséelio the runway apron via
an underground fueling systéf.Historical leakage from the system contaminated soil and
groundwater, forming groundwater plumes at many sites along the systsite release study
identified 60 to 70 release points with yiaug degrees of severity along the refueling system line
with free product found under the apron at closeéir@hile there are no historical records
available indicating the amount of leaked fuel or leak origins, the presence of residual soil and
groundwate contamination poses a significant threat to human health and the environment.

While the analytical procedure used by EPA to estimatretizedbenefits was unable to
capture the positive impacts of preventing releases from these types of systemog that
preventing or mitigating these releases may generate substantial reductions in remediation costs
and public exposure

4.10 Ecological Benefits

A document prepared for EPA outlines the types of ecological damages that can result
from landbasedollution releases®

Measurable damage to ecological resources from land releases generally occurs when groundwater

or overland flow of water carry contaminants to a nearby surface water body. Flood events and

other acute incidents can cause releasegste that have an immediate and significant effecton

ecological resources (e.g., a surface impoundment dike fails and releases contaminants into ariver,

killing fish and other biota). More common are gradual increases in contaminant levels due to

long-term releases to groundwater. These may have a broad array of impacts on both resources

used by humans (such asskti shl pepulsatcihoas) t&ared vahui@
habitat and species diversity. In addition, biota can be affecteddeupt contaminants from

soil, particularly in wetlands or areas where the water table is high.

Becauseaeleases from USTs typically reach soil before reaching groundwater, such releases
would likely be classified as land releasAsy releases avoided euo thefinal UST regulation

128 Phone conversation and email from Lynne Smith, geologist, and Russ Ellisonja/IDgipartment of
Environmental Quality.

129 New Hampshire Department of Environmental Services, Air Resources Division. 2007. Permit
Application Review Summary, Former Pease AFB Remediation Project;6%D64. 10 March 2010. Accessed at:
http://www2.des.state.nh.us/One StopP ub/Air/3301590780 B8 Type Summary. pdf

130 New Hampshire Department of Environmental Services, Air Resources Division. 2009. Permit
ApplicationReview Summary, Former Pease AFB Remediation Proje€i128. 10 March 2010. Accessed at:
http://www2.des.state.nh.us/One StopPub/Air/330159094803 Type Summary.pdf.

131 Hilton, Scott. Site Summaries Pease Air Force Base Newington/Portsmouth. 2008.mNeshhia
Department of Environmental Services. 10 March 2010. Accessed at:
http://des.nh.gov/organization/divisions/waste/hwrb/fss/superfund/summaries/pease.htm.

2] ndustrial Economics, Inc. fiApproachesCRA0 Assessi
Subt t | e C Pr ogr aAuocessed@t hitmp/lwamepady@/Oser/docs/rcradocs/rera.pdiip. 3
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may result in ecological benefitd.complete assessment of ecological benefits, however,
requires significant locatiespecific data, and it is often difficult to identify sufficient data to
support valuation of both use andnruse values of preserving habitat and species diversity.

The ecological benefits that accrue from fimal UST regulatiorare likely to occur as a
consequence of averted groundwater contamination. The resource economics literature contains
numerous eampl es of studies that valwue tWlkng-e ser vi
to-pay WTP) for groundwater protection programs (e.g., see Poe et al. 236iwever, these
values are largely contegpecific in terms of location, scale, and thecsfpethreat to
groundwater considered and do not provide breaglylicable information on the value of
groundwater.

Some attempts have been made to develop standardized values for groundwater, often for
purposes of Natural Resource Damage AssessmerANR* For instance, the State of New
Jersey currently employs a replacement cost approach to determine interim economic losses
associated with injuries to groundwat&rEven so, replacement cost methods do not constitute a
proper WTP valuation. The replanent costs of natural resources and their services capture
WTP only when they meet three criteria: 1) replacement provides equivalent quality and quantity
of services; 2) the public is actually willing to pay for the replacement; and 3) replacement is the
most costeffective means of restoring the lost servit¥Even if these conditions are true, this
approach may overestimate groundwater values in urban areas, as land is typically more
expensive, and underestimate groundwater values in areas wherelésweigpensive.

Because an assessment of the value of groundwater protectedfibglthéST regulation
i s affected by spatial heterogeneity, it requ
in all states and territories. These data are vail@ble, and EPA is therefore unable to place a
value on the groundwater protected. Instead, we provide an estimate below of the total quantity
of groundwater that may be protected by the regulation. We note, though, that a portion of the
value of restong groundwater is captured as part of the cost to remediate each release discussed
earlier in this chapter. However, while the cost of restoring groundwater to a higher quality after

8¥poe, Gregory L., K.J. Boyle, and J.C. Bergstrom.
for Ground Wa The Ecomivalug of Watet Qualityedited by Bergstrom, J.C., K.J. Boyle and
G.L. Poe, Cheltenham, United Kingdom: Edward Elgar Publishing Limited. 2001.

134 Natural Resource Damage Assessment (NRDA) is the process of estimating the monetary cost of
restoring naturalgsources injured by discharges of oil or releases of hazardous substances. Monetary costs, or
damages, are estimated by identifying the services provided by the injured natural resources, determining the
baseline level of the services provided by the reses) and quantifying the reductionin services that result from
the natural resource injury. See: U.S. Environmental Protection Agency. Natural Resource Damage Assessment.
Accessed at: ww.epa.goV/ superfund/ programs/nrd/nrda2.htm.

1BNew Jer s ehfdlewstarpgsteus.dicst, the approach determines the total present value of
potential yield from the contaminated area over the relevant period of impairment, typically based-cpactite
or regional recharge rate for the areain question. $£again considering regional recharge rates, it estimates the
amount of land required to protect an equivalent present value total volume of groundwater. Finally, the approach
identifies and appraises candidate parcels. The cost of acquiring such &ggragdoses of protecting a volume of
groundwater equivalent to what was lost represents the measure of damages.

136 Freeman, A.M. Ill.The Measurement of Environmental and Resource Values: Theory and Methods
Resources for the Future: Washington, DC. 2@0360.
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contamination is captured as part of the cost to remediate each rééleaseot be assumed that
remedi ation captures WTP. I n many cases, pertf
fully eliminate contamination, and therefore does not restore the resource to its original value.
Therefore, while a significant portion tife value of the quantity of groundwater protected may

be captured by the avoided remediation costs, it may not reflect the full WTP of groundwater
protection.

Exhibit 4-17 summarizes a screening assessment of the volume of groundwater
contamination potentially avoided because of reductions in releases and groundwater
contamination incidents. The analysis relies on the EPA risk assessment, which describes typical
volumes ofgroundwater affected by releases of different sizes over various discovery time
frames®’ EPAGs anal ysi s esti mat e s9billioragallpnsto8der t he
billion gallons of groundwater per year are protected under conservative assuroptions
gallon release volumes that migrate for only one year before discovery. Under the upper bound
conditions of 5,00@allon release volumes and 19€ar lifetimes, up to S.trillion gallons of
groundwater per year would be potentially protected bystiected Optiof® We also calculate
the impact of 56gallon releases over oneand fiveyear time frames. These releases appear most
consistent with empirical data in the draft &ate Autopsy Report. Assuming that&dllon
releases and onéo five-yea time frames represent the average parameters of avoided releases,
we estimate that approximateb to 240 billion gallons of groundwater would be protected
annually from LUSTrelated releases due to the regulatory chaties.

BRTI I nternational . #ARi sk Analysis to Support Pot e
Regul ati ons. 0 December 22, 2010.

138The risk assessment on which this analysis is based did not estimate groundwater contamination
volumes outsidef a onemile radius about the point of release. The assessment notes that groundwater may be
contaminated outside that radius, but it does not estimate this quantity. Generally, only releases greater than 1,000
gallons are affected by this phenomenan, groundwater contamination is likely underestimated for the 5,000
gallon, 100year release scenario.

139 The release volume data used in the groundwater protection assessment differs from the data used to
calculate product loss and may lead to appareairisistencies. For instance, under the Selected Option, prevention
0f 900,000 gallons of product loss over 1,600 releases implies an average of over 500 gallons per release; however,
in the groundwater protection analysis, EPA relies on estimates of gvatemetontaminated based on releases of
50 gallons for the following two reasons: (1) the volumes of product loss based on Florida data are based on actual
data, while the risk analysis relies on a simulation; and (2) the simulation assumes that pretkedési over a
relatively short period of time (approximately one month), which likely overstates the effect of groundwater
contamination for any given volume. Given these circumstances, EPA selected an average release volume to
characterize groundwateontamination that is significantly lower than the volume implied by the analysis of
product loss, but which reduces the risk of overstating positive impacts from groundwater protection.
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Exhibit 4-17

Volume Of Groundwater Protected (billion gallons per year)

Average
Expert1 Expert 2 Expert3 Expert 4 (Range)
Selected Option
Total avoided releases and avoided groundwater incidents 2,000 770 1,900 3,600 (770326%)%?
1 year until discovery, 10 gaklease 50
(24,068,183 gal. GW contaminatéd) 48 19 4 88 (19-88)
1 year until discovery, 50 gal. release 100
(48,785,436 gal. GW contaminatéd) 97 38 92 180 (38-180)
5 years until discovery, 50 gal. release 170
(80,192,581 gal. GW contaminatéd) 160 62 150 290 (62-290)
100 year until discovery, 5,000 gal. release 2,200
(1,056,971,192 gal. GW contaminated) 2,100 820 2,000 3,900 (820-3,900)
Primary estimate (average of50 gal. release over 1 and 5 years 130 50 120 240 (50214%(;
Alternative 1
Total avoided releases and avoided groundwater incidents 2,700 1,100 2,700 4,200 (1,100 422’(7)85)
1 year until discovery, 10 gal. release 65
(24,068,183 gal. GW contaminatéd) 66 28 66 100 (28-100)
1 year until discovery, 50 gal. release 130
(48,785,436 galGW contaminated) 130 56 130 210 (56-210)
5 years until discovery, 50 gal. release 220
(80,192,581 gal. GW contaminatéd) 220 92 220 340 (92-340)
100 year until discovery, 5,000 gal. release 2,900
(1,056,971,192 gal. GW contaminatéd) 2,900 1,200 2,900 45001 (1 2004,500)
Primary estimate (average of50 gal. release over1 and 5 years 180 74 180 270 (742177()(;
Alternative 2

Total avoided releases and avoided groundwater incidents 1,200 260 1,500 2,800 (260-218,‘(1)%(;
1 year untildiscovery, 10 gal. release 29 6 36 66 4
(24,068,183 gal. GW contaminatéd) (6-66)
1 year until discovery, 50 gal. release 70
(48,785,436 gal. GW contaminatéd) 59 13 3 130 (13-130)
5 years until discovery, 50 gal. release 110
(80,192,581 gal. GWontaminated) 97 21 120 220 (21-220)
100 year until discovery, 5,000 gal. release 1500
(1,056,971,192 gal. GW contaminated) 1,300 270 1,600 2,900 (270-2,900)
Primary estimate (average of50 gal. release over 1 and 5 years 78 17 96 180 (17-18%2)
* Release time to discovery and volun@v€rage groundwater volume contamingtéd/erage groundwater volume contaminated per relea
based onR T | I nternational. ARi sk Analysis to SuppoRetguPatéononhsab
2010.

Under the alternative baseline, assuming that 50 gallon releases and foreyear time
frames represent the average parameters of avoided releases, approxidhdated6@B billion
gallons of groundwater would be protected annually under the Selected Option.
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4.11 Measuring Benefitsthrough Housing Price Changes

A growing body of literature documents the effect that leaking USTs may have on local
housing pricesUndercertain assumptions, these price changay servas a proxy for
householdd willingnessto-pay WTP) to avoid UST release$he impactof avoiding or
reducingreleasesn housing pricewill, at leastin partpverlap with some of the benefits
discussedbove, including avoided human health risks, ecological benefits, and groundwater
quality protection (to the extethat the effects are borne by the private househotttsvever,
other factorsiot previously discusseday also contribute to property dewvation (e.g.,
aestheticsdue to UST releaseBy avoiding releases and groundwater contamination incidents,
thefinal UST regulatiormay generate benefits that couitl least partiallypereflected by
avoided declines in property values.

To estimate theffect of leaking USTs on housing prices, existing studies rely on hedonic
property value models, and examine how house prices vary with proximity to a leaking UST, or
how prices respond to a release should one occur. Under certain assumptions, thenghécge
can be interpreted as a measure of WTP to avoid potential contamination. Hedonic property
value models isolate the effect of UST leaks on housing prices by controlling for housing and
neighborhood characteristics as well as the presence of thdadiily itself. Several previous
studies have found that property values were approximately 10 percent to 17 percent lower, all
el se constant, at homes-iis kbohaSWiStetegsit eynsof | e
preference studs on the effecof groundwater contamination from a leaking UST housing
values have found similar resutf$

Two recent hedonic analyses of UST sites in Maryland attempt to provide insight into the
effects of leaking USTs at various stages of the cleanup processigypasel data of home
sales in three Maryland counties over 11 years. This dataset includes information on home sales
prior to the discovery of UST leaks, as well as during and after leak investigation and cleanup.
One of these two studies incorporatedhbespecific data on the level of groundwater
contamination and the extent to which information about the leak was reé&ixitdough this
study found little impact of leaking USTs on home values in general, the study did find 9 percent
to 12 percent depegation at homes where the private groundwater well was tested for
contamination after an UST leak. This depreciation occurred regardless of whether the well
water was found to be contaminated. The second study, which relied on the same sales dataset

140 See, for example: Simons, Robert A., William Bowen, and Arthur 8&eme | | i . AThe Ef fect
Underground Storage Tanks on Resi denlournallof RPalEstpte r t v Val
Research1997,14(1),29¢2; Si mons, Robert A., Wi lliam Bowen and Ar

EffectsofUSTLeaks fr om Gas St ati ons o AheAdprasa Journall9806@,t ami nat e
186194; and | sakson, H. and M. D. Ecker. fAThe Effect of
Near by Homes. 0 Techni cal ddR&mpversityaf NoDlembwat201d./AtcessefdatMat h e me
http://faculty.cns.uni.edu/~ecker/research.html.

141SeeGui gnet, Dennis. AThe i mpacts of pollution and
pr ef er e n cEeologicabELopamicR012) 8253-6;Simons, Robert A. and Kimberly Winsdbeideman.
2005. fADetermining Mar ket Perceptions on Contaminati ol
Val uat i o roufal of ReahEstatedResear@y(2), 193220.

142Gui gnet, Dennis. fAWhat Do Property Values Really

T a n kLand Bconomic2013, 89(2), 21-P26.
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but wsed information on publicity following the leak rather than the testing of private wells, also
found little impact of leaking USTs on home values in general. However, this study found that
highly publicized releases decreased surrounding home values éythaarl10 percefts Both

studies found that property devaluation was most likely to occur when homeowners were aware
of the actual or potential contamination.

As a result, we expect that the presence of adequate information, such ashigtity
publicized UST releasethere is the potential fggroperty devaluatiofrom releases due to
environmental, human health, and aesthetic chai®jedies that examine those price changes
could provide valuable insight into the WTP for avoiding such rele&k®sge\er, because of the
small body of available literature characterizing the potential magnitude of these, @éfects
limited geographic scopand the large degree of spatial heterogeneity in the characteristics that
would drive the benefits of avoided retesa benefits transfer to estimate avoided property
devaluation from UST releases nationwide would not be appropriate. Therefore, we are unable to
quantify the potential benefit of tHeal UST regulatiorusing hedonigroperty valuestudies

4.12 Conclusion

Exhibit 4-18 summarizes the monetized avoided costs and benefits duefitoathdST
regulation In total, EPA estimates approximately2®Imillion to $30 million in costs will be
avoided as a consequence of the Selected Option. Although their value cannot be reliably
monetized, roughlys0 billion to 240 billion gallons of groundwater per year will avoid
contamination due to new requirements. Finally,régulation will avoid costs associated with
acute events, largecale releases (for example, releases from AHFDSs and FCTs), and property
devaluation, and will generate reductions in human health risks and ecological benefits that we
could not quantify irour analysis.

Exhibit 418
Summary Of Positive Impacts
SELECTED OPTION
Type Of Impact | Expertl | Expert2 | Expert3 | Expert4 | Average | Range
Monetized Avoided Costs Associated With Conventional USTs and EGTs ($ millions, present value 2012%)
Releases angroundwater incidents $330 $110 $260 $510 $300| $110-$510
Vapor intrusion $4.3 $1.7 $4.1 $7.9 $4.5 $1.7-$7.9
Product loss $2.3 $0.86 $2.9 $6.5 $3.1| $0.86- $6.5
Total® $330 $120 $270 $530 $310| $120-$530
Non-Monetized Impact$
Groundwater protected (billion gallons) 130 50 120 240 130 50- 240
Acute events and lareggcale releases
(e.g., releases from AHFDSs and FCTs n/e n/e n/e n/e n/e n/e
Ecological benefits nle n/e n/e nle n/e nle
Human health risks n/e n/e n/e n/e n/e n/e
143Zabel, Jeffrey E. and Dennis Guignet. AA hedonic

pr i dRessucedand Energy Economi@012, 34, 54%64.
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Exhibit 418
Summary Of Positive Impacts

ALTERNATIVE 1
Type Of Impact |  Expertl Expert2 | Expert3 | Expert4 | Average | Range
Monetized Avoided Costs Associated With Conventional USTs and EGTs ($ millions, present value 2012%)
Releases and groundwater incidénts $490 $200 $410 $650 $440| $200- $650
Vapor intrusion- low assumptions $5.9 $2.5 $5.9 $9.1 $5.9 $2.5-$9.1
Product loss $2.6 $0.78 $4.1 $7.6 $3.8| $0.78- $7.6
Totalc $500 $210 $420 $670 $450| $210-$670
Non-Monetized Impact%
Groundwater protecte@ilion gallons) 180 74 180 270 170 74 - 270
Acute events and lareggcale releases
(e.g., releases from AHFDSs and FCTs n/e n/e n/e n/e n/e n/e
Ecological benefits n/e n/e n/e n/e n/e n/e
Human health risks n/e n/e n/e n/e n/e n/e

ALTERNATIVE 2
Type Of Impact Expert 1 Expert2 | Expert3 | Expert4 | Average | Range
Monetized Avoided Costs Associated With Conventional USTs and EGTs ($ millions, present value 2012%)
Releases and groundwater incidents $210 $44 $220 $410 $220 $44 - $410
Vaporintrusion - low assumptions $2.6 $0.56 $3.2 $6.0 $3.1| $0.56- $6.0
Product loss $1.5 $0.36 $2.5 $5.2 $2.4| $0.36- $5.2
Total® $220 $45 $220 $420 $230 $45-$420
Non-Monetized Impact$
Groundwater protected (billion gallons) 78 17 96 180 92 17-180
Acute events and largecale releases (e.g
releases from AHFDSs and FCYs) n/e n/e n/e n/e n/e n/e
Ecological benefis n/e n/e n/e n/e n/e n/e
Human heatth risks nle n/e n/e nle n/e nle
aAvoided remediation costs from releases and groundwater incidents are the costs related to site remediation. Avoided vap
intrusion costs include additional avoided costs associated with the remediation of vapor intrusion cases; the RIAddipessnot {
human heatlth risk associated with vapor intrusion. Avoided product loss costs are also separate and additive.
bExpert 2 provided responses that generate benefits that are relatively low compared to estimated costs, unlke tleesthertsh
Conversé#ons with this expert indicated that this discrepancy may be due to his assumptions about partial noncompliance. §
Section 4.5.3 and Appendix H for additional discussion.
¢ Totals may not add up due to rounding. Cost estimates were derived using peseedahdiscount rate.
d Due to data and resource constraints, EPA was unable to monetize some of the positive impafitslo) 8iE regulation Chapter
4 provides a qualitative discussion of these benefits.
e Benefits not estimated are denoted by n/e.

4.12.1 Summary of Positive Impacts under the Alternative Baseline Scenario

Exhibit 4-19 summarizes the monetized avoided costs and benefits duefitoathdST
regulationunder the alternative baseline. In total, EPA estimates approximately $81 million to
$360 million in costs will be avoided as a consequence of the Selected Option under the
alternative baseline. Approximately 34 billionto 160 billion gallons of grourefnvaér year will

avoid contamination due to the proposed requirements in the Selected Option. Overall, positive

impacts under the alternative baseline are roughly 69 percent of positive impacts when the
original baseline is assumed.
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Exhibit 419

Summary Of Positive Impacts Under Alternative Baseline

SELECTED OPTION

Type Of Impact | Expertl | Expert2 | Expert3 | Expert4 | Average | Range

Monetized Avoided Costs Associated With Conventional USTs and EGTs ($ millions, present value 2012%)

Releases angroundwater incidents $230 $79 $180 $350 $210 $79 - $350

Vapor intrusion $3.0 $1.2 $2.8 $5.5 $3.1 $1.2-$5.5

Product loss $1.6 $0.59 $2.0 $4.5 $2.2 $0.59- $4.5

Total® $230 $81 $190 $360 $220 $81-$360

Non-Monetized Impact$

Groundwater protected (bilion gallons) 89 34 84 160 92 34 - 160

Acute events and largecale releases

(e.g., releases from AHFDSs and FCTs| n/e nle n/e n/e nle n/e

Ecological benefits n/e nle n/e n/e nle n/e

Human heatth risles n/e nle n/e n/e nle n/e
ALTERNATIVE 1

Type Of Impact | Expertl1 | Expert2 | Expert3 | Expert4 | Average| Range

Monetized Avoided Costs Associated With Conventional USTs and EGTs ($ millions, present value 2012%)

Releases and groundwater incidents $340 $140 $290 $450 $300 $140 - $450

Vapor intrusion $4.1 $1.7 $4.1 $6.3 $4.1 $1.7- $6.3

Product loss $1.8 $0.54 $2.9 $5.2 $2.6 $0.54- $5.2

Total® $350 $140 $290 $460 $310| $140-$460

Non-Monetized Impact$

Groundwater protected (billion gallons) 120 51 120 190 120 51-190

Acute events and larggcale releases

(e.g., releases from AHFDSs and FCTs| n/e n/e n/e n/e n/e n/e

Ecological benefits n/e n/e n/e n/e n/e n/e

Human health rislks n/e n/e n/e n/e n/e n/e
ALTERNATIVE 2

Type Of Impact | Expertl | Expert2 | Expert3 | Expert4 | Average | Range

Monetized Avoided Costs Associated With Conventional USTs and EGTs ($ millions, present value 2012$)

Releases and groundwater incidénts $150 $31 $150 $280 $150 $31- $280

Vapor intrusion $1.8 $0.39 $2.2 $4.1 $2.1 $0.39- $4.1

Product loss $1.1 $0.25 $1.7 $3.6 $1.7 $0.25- $3.6

Totalc $150 $31 $150 $290 $160 $31-$290

Non-Monetized Impact$

Groundwater protected (bilion gallons) 54 11 67 120 64 11-120

Acute events and larggcale releases

(e.g., releases from AHFDSs and FCTS| n/e n/e n/e n/e n/e n/e

Ecological benefits n/e n/e n/e n/e n/e n/e

Human health rislés n/e n/e n/e n/e n/e n/e

aAvoided remediation costs from releases and groundwater incidents
intrusion costs include additional avoided costs associated with the remediation of vapor intrusion cases; the RIAddibessng
human heatlth risk associated with vapor intrusion. Avoided product loss costs are also separate and additive.

bExpert 2 provided responses that generate benefits that are relatively low compared to estimated costs, unlke tle other
experts. Conversians with this expert indicated that this discrepancy may be due to his assumptions about partial noncom

See Section 4.5.3 and Appendix H for additional discussion.
¢ Totals may not add up due to rounding. Cost estimates were derived using peseeahdiscount rate.

d Due to data and resource constraints, EPA was unable to monetize some of the positive impafitslof) 8iE regulation

Chapter 4 provides a qualitative discussion of these benefits.
e Benefis not estimated are denoted by n/e.

are the costs related to site remediation. Avoided v.
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Chapd ®i stributional | mpacts and Conside

5.1 Introduction

This chapter considers specific impacts that may be created by the distribution of the
costs and benefits of tlimal UST regulation EPA has undertaken several analyses to examine
how the pattern of costs and benefits may affect specific populatiorseatuds of the economy.
Specifically, the chapter considers:

| Economic impacts associated with the costs of tifimal UST regulation:
These could include changes in facility operation and closure of facilities due to
cost increases under the regulation. In additionfitiaé UST regulatiormay
create negative and positive employment impacts, including both reductions in
employment to réuce costs and increases in employment to ensure
implementation of regulatory provisions. Finally, the regulation may affect public
spending related to cleanup of contaminated sites.

1 Energy impacts associated with théinal UST regulation: EPA considerdie
potential for this regulation to affect the supply, distribution, or use of energy,
including changes in the price of fuel.

1 Impacts on small business and government€E PA6s r egul atory fl e
analysis considers the potential for regulatory cost&t@ a significant impact
on a substantial number of small entities (SISNOSE).

i Impacts on minority and low-income populations: EPA considers the potential
for the final UST regulatiorto have disproportionate impacts on minority or{ow
income populations

1 Chil drends hEPAtonsiders tmpeatenttalsor theal UST
regulationto have a significant or disproportionate impact on the health of
children.

Note that the analyses in this chapter empl oy
assuming a constant number of tanks and releases over 20 years. This chapter does not consider
impacts under the alternative baseline scenarios. In general, impacts under alternative baseline
assumptions would be slightly smaller, reflecting the smalleeuse of affected facilities over

time.

5.2 Economic Impacts

In the context of regulatory analysis, an economic impact is an effect on the economic
wellbeing, or welfare, of any stakeholder due to compliance withriaeUST regulation
Direct economiadmpacts can be borne by producers (i.e., those who produce, distribute, or sell
products associated with the regulation), by consumers (i.e., those who purchase products
associated with the regulation), or both.
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The economic impacts of thimal UST regutionresult from increases in compliance
costs due to new regulation. In the short run, producers (i.e., owners or operators of facilities
with UST systems) can respond to cost increases in one of two ways: by passing through some or
all costs to customer(consumers) through increases in price, or by absorbing costs and reducing
profitability. If producers cannot pass on to consumers any of their increased compliance costs,
the regulation will chiefly affect producers in the short run, and economic isnp&st include
reduced profits, changes in operation, and in extreme cases, facility closure. If producers are able
to increase prices on products to recover some or all compliance costs, the regulation will affect
consumers by raising prices. The extenivtoch producers can pass through costs depends on
the structure of the markets in which they operate.

As we discuss in subsequent sections, we do not believe that many firms will be able to
pass increases in prices on to consumers through higher foes piwhile localevel motor fuel
retail stations may face similar increases 1in
changes in gasoline prices provides a significant disincentive for station operators to increase
fuel pricest*Instead, compliare costs are likely to be passed on through enmsketed goods
whose demand is less sensitive to changes in prices, such as items for sale at gas station
convenience stores.

EPAG6s assessment of the economic nedpmpacts a
follows:

i Distribution of affectedfacilities. We firstdiscuss the universe of affected
facilities, with a focus on the retail motor fuels sector. This section also describes
supply and demand dynamics within the retail motor fuels market antkehe |
economic responses to increased compliance costs.

i Screening level economic impact analysis of average costs on facilitEBRA
presents a screening assessment of the impacts of average estimatedefeeility
costs on the facilities affected by tregulation.

1 Sensitivity analysis of economic impactsTo address uncertainty related to the
di stri bution of costs amonagasUeSa sfeancsiiltiitv
analysis that identifies the maximum number of facilities that could face
significant economic impacts due to regulatory costs. This section also briefly
discusses implications for facility closures and changes in employment.

i Impacts on public funding for cleanups.Thefinal UST regulations estimated
to result in significant cost savings associated with avoided cleanup requirements
as releases decline. A significant portion of cleanup costs are currently borne by
the public sector, using taxes and fees to fund state cleanup efforts x&iles

144 A high degree of consumer sensitivity to changes in gasoline prices does not imply that prices are equal
across gasoline stations inthe same area. Factors that affect retail motor fuel prices at thewstldtiolude traffic
flows, population density, and intensity of local retail competition on the demand side, while supply can be affected
by I and cost, station setup, | abor costs, and taxes. ¢
Territon al Restrictions in Gasoline Marketing. o Federal Tr
http://www.ftc.gov/be/workpapers/wp271.pgf 15 16
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the potential reduction in public sector liabilities associated with the broader
reduction in releases.

5.2.1 Distribution of UST Systems by Industry Sector

As shown inExhibit 2-3 in Chapter 2, the majority of UST systems are located at motor
fuel retailers (i.e., gas stations). EPA estimates that, @tA®81UST systems active in 261
454, 774(roughly 80 percent) were located at approximated$,000 motor fuel locations ingh
United State$® The remainingl23,207UST systemgroughly 20 percent of the totadye
spread across several industries, including the commercial sector (wholesale, retail,
accommodation, and food services), manufacturing, transportation, communicatbmuilities,
and hospital$*® Notably, the sectors other than retail motor fuels are difficult to characterize
with regard to UST systems; depending on their uses, UST systems may occur in varying
numbers at facilities of varying size and purpose aabsectors. Only in the retail motor fuel
sector do UST systems serve a similar, central function at virtually all facilities in the sector.

In addition to comprising approximately 80 percent of all UST systems, establishments in
the retail motor fuelsextor also have the highest average number of UST systems per facility,
with a facility average of 30(roughly three systems per facility). In comparison, facilitiesin
other sectors havenaverage, between 1.47 and 1s§4tems:*’ Because many requir@mts in
thefinal UST regulatioroccur at the UST system level, establishments in the retail motor fuels
sector have the highest average compliance costs per facility. In total, this sector is likely to bear
roughly 70 percent of total costs associatethwhiefinal UST regulatiort*®

Because the costs of thieal UST regulatiorwill primarily affect the retail motor fuels
sector, and because this sector is characterized by a large number of independedly
facilities and companies, this economic impaicalysis focuses on the retail motor fuels sector.

5.2.2 Market Dynamics in the Retail Motor Fuels Sector

This section provides an overview of the U.S. wholesale and retail motor fuels markets,
including market concentration, fuel distribution practi@e®l the implications of market
structure for pricing.

MWSEPAGs count of UST sy sories, misle therstimatedretail mdtoaftee s an d
locations includes only facilities in the continental U.S., Hawaii, and Alaska. Because only 4,963 UST systems
(approximately 0.9 percent) are located in other U.S territories, we use 148,000 facilitiests fugulation.

146 See Chapter 2.1 for more detail.

147 SeeExhibit 2-3. For example, we calculate 1.81 systems per commercial facility by dividing 1,450
systems by 801 facilities (agriculture sector).

148 Total costs under the Selected Option are $160anjhiith $130 million directly related to
conventional USTs and EGTs (including the cost to read the regulations). Motor fuel retailers will bear
approximately 80 percent of these $130 million in costs, which represent roughly 70 percent of total eotis und
Selected Option.
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Supplyside Characteristics: Ability of Producers to Pass Through Costs

The North American Industrial Classification System (NAICS) code for retail motor fuel
sales (i.e., gasoline stations) is 44iid specifically applies to retailers of automotive fuel and
automotive oils. Establishments classified under NAICS code 447 include facilities with and
without convenience stores, and all have specialized equipment for the storing and dispensing of
autonotive fuels4®

According to the 2007 Economic Census, average revenues for establishments in NAICS
sector 447 were approximately $3.8 million. On average, each establishment employed
approximately eight employeés?.

Market Concentration

Market concentration is an indicator of the ability of firms to raise prices in response to
changes in the costs of doing business: in markets with fewer, larger companies (i.e., highly
concentrated markets), large firms typically have greater abilitp$s fihrough price increases to
consumers. One indicator of market concentration is the proportion of total sales made by
individual firms within a particular market. In markets where concentration is high, few firms
earn a relatively large proportion okttotal revenues in a market and are sometimes able to pass
price increases through to consumers because of limited competition from smaller firms.

The retail motor fuels sector is representative of the broader retail sector in market
concentration. Spefitally, 41 percent of all sales made by NAICS sector 447 are made by
establishments owned by the fifty largest firms in the sector, compared withimhef sales to
the largest 50 firms in the broader retail seétbrhis level of market concentratiadoes not
suggest that retailers will easily pass through price incrééses.

1492007 Economic Census, Retail Trade, Industry series. Gasoline Stations: 2007. Accessed at:
http://www.factfinder2.census.gov

150 While EPA relies on 2007 Economic Census figuresdtues per facility, this analysis relies on more
recent and focused National Petroleum News Survey values for a count of the number of facilities.

1512007 Economic Census, Retail Trade, Industry series. Gasoline Stations: 2007. Accessed at:
http://www.factfinder2.census.gov

152 A common measure of market concentration can be obtained through the Hedffirdahiman Index
(AHHI 0) , which is calcul ated by s quemaiketand thehsmmigr ket st
the resulting numbers. For example, if only two firms operate in a market and each has 50 percent of sales, thenthe
index would register50-5¢?°= 5, 000. The U.S. Department of Justiceds
which HHI is between 1,000 and 1,800 points as moderately concentrated, and those in which the HHI is in excess
of 1,800 points as concentrated. Because the four largest firms in NAICS sector 447 generate only 10 percent of the
sales in that market,the HiH wi | | be well below 1,000 for this sector
market share translates into weak pricing power. For additional information, see: U.S. Department of Justice.
HerfindahtHirschman Index. Accessed at: http://www.justio®/gatr/public/testimony/hhi.htm.
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Geographical Concentration

Gasoline stations are generally distributed across the United States in proportion to
population. The most populous states have more establishmeritsylaed proportions of
gasoline sale¥*While no data are available regarding the distribution of facilities by size, the
retail gasoline market is relatively homogeneous nationwide, and it is likely that facilities of
different sizes are distributed accomglto population as well.

Ownership Structure

The 2013 NACS Retails Fuel Report published by the National Association of
Convenience Stores (NACS) classifies motor fuel retailersinto three broad categories, depending
on the manner in which they obtaieihwholesale producf*

1 Refinery-Owned: Less than one percent of facilities are retail operations directly
owned by large oil producers. These stations receive wholesale product directly
from the oil companydés reficmenppnyéanesd t h
profit. At these facilities, the parent corporation manages all aspects of the
customer experience and establishes a consistent brand identity.

1 Branded Independent Retailers:Approximately 50 percent of facilities are
branded independent retadeThese facilities are owned by independent
operators and contract with a refinery to sell a particular brand of gasoline. This
owner | everages the supplierds mar keti ni
for a surcharge per gallon paidtothe suppli. Br anded retail ersé
refiners typically contain clauses that specify the margins retailers can charge
above wholesale prices.

1 Unbranded Independent Retailers:Approximately 50 percent of facilities are
unbranded independent retailéFeese retailers purchase gasoline on the open
market, without committing to a particular supplier.

Wholesale gasoline is a commodity, but varies in price regionally based on a combination
of refinery locations, specific fuel mixes (e.g., to meet air qualindards), and the type of
distributors in a region. Types of wholesalers incltiie:

1 Refinery-owned wholesalersRefiners (typically large oil companies) distribute
directly to their own retail outlets in all regions, and in some areas may also

153.S. Census Bureau. Industry Statistics Sampler: NAICS 447, Geographic Distriléséisoline
Stations: 1997. Accessed attp://www.census.goviepcd/ec97/industry/E447. HTM

14Nati onal Association of Convenience Stores. fiWwho
http://www.nacsonline.com/YourBusiness/FuelsReports/GasPrices_2014Radailtions/Pages/Wisells
AmericasFuel.asp

155Kleit, Andrew N. "The Economics of Gasoline: Retailing Petroleum Distribution and Retailing Issues in
the U.S." December 2003.
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distribute directly to independent branded and unbranded retailers (competing
with other suppliers in the unbranded market).

i Area Franchisees Ot her wi se known as fAj obbers, o
from oil companies to franchise a brand of motor foeh particular area. Jobbers
are responsible for siting and building new facilities and marketing the brand,
which further removes refiners from operating activities. The term is also used to
describe wholesale distributors of motor fuels that offer pleltbrands.

While some regions have significant competition among distributors, the market power of
refiners and the contract structure of many retailers means that retailers in general have little
control over the price of their fuel suppghy.As a consegence, any cost increases must be
absorbed by retailers or passed through to customers.

Demandside Characteristics: Consumer Response to Price Increases

Consumer reactions to price changes are critical in determining whether a producer (i.e.,
retailer) ca pass on costs. The degree to which consumers change the quantity they consume
when the price of a good increases is known as the price elasticity of demand. Economists define
demand as inelastic if the quantity demanded changes less than price (etigy, Jaananded
changes by one percent when prices rise (or fall) by 1.4 percent). Similarly, demand is said to be
elastic if quantity demanded changes proportionally more for a relative change in price.

Motor fuel retailersrely on sales of gasoline forstncevenues, though most also sell
other automobilaelated or convenience products. Research has documented that broad
(national) market demand for gasoline is relatively prredastic in the shomtun: consumers do
not make immediate, significant chasgin gasoline purchases if prices incred4en its face,
this dynamic would suggest that a retailer could pass through any cost increases to consumers.
However, the structure of the market for gasoline prohibits significant price fluctuations at the
facility level. While national demand is relatively consistent, consumers are highly sensitive to
price differences within local markef®.Small increases in price at one location can produce
relatively large changes in quantity demanded for a particulartje&sl consumers seek other
local retailers with lower costs.

156 Other suppliers, e.g. for convenience store items, may be easier with which to negotiate but may not be
available to all mtor fuel retailers.

"Dahl Carol and Thomas Sterner. fAAnalyzing Gasol:i
Economics, July 1991. p. 20210.

158 As noted above, a high degree of consumer sensitivity to changes in gasoline prices does not imply that
prices are equal across gasoline stations inthe same areg.iSesec her , Jef frey. AThe Econon
Territorial Restrictions in Gasol Acoessedar ket i ng. 0 Feder
http://www.ftc.gov/be/workpapers/wp271.pdf
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A recent National Association of Convenience Stores (NACS) survey provides insights
into the price pressures faced by local retailéts:

i 66 percent of respondents stated that price was theimpsttant factor in their
gasolinepurchasing choices.

1 67 percent stated that they would take the time to make a left turn on a busy street
to save five cents per gallon of gasoline.

1 39 percent said they would drivi® minutes out of their way (a 2@inute round
trip plus cost of fuel) to save five cents per gallon. This amounts to savings of less
than one dollar in terms of fuel for nearly all passenger vehicles on the road today.

Local competition for pricesensitive customers discourages retailers fimreasing
gasoline prices, except in cases such as wholesale price increases or tax increases where changes
are uniform across faciliti€§°Because compliance costs may vary by facility depending on
existing technology and practice, it is not likely thatailers will opt to pass through compliance
costs by raising gasoline prices. While retailers may be able to increase the prices of other
products (e.g., motor oil or convenience store products), itis also likely that some retailers will
be forced to atorb some or all of the costs associated with the regulation.

Retailers in relative isolation may be better positioned to pass on increases in cost to
consumers. Research shows that stevel pricing is sensitive to the concentration of
competition. Inareas where motor fuel retailers are relatively sparse, facilities may be better able
to pass cost increases on to consumers, for whom the opportunity cost of finding an alternative
store is higher when they must travel fartiér.

However, because consumen® especially price sensitive about gasoline and it is not
clear what other options owners or operators have to increase prices, we assume that owners or
operators will likely bear the economic impacts of the regulation. We therefore examine
producer impcts, including the possibility that some facilities may close due to cost incté&ases.

1Nati onal Association of Convenience Stores. fACons
Purchasing Decisions. 0 Accessed at:
http://www.nacsonline.com/YourBusiness/FuelsReports/GasPrices_201dienke search/Pages/Consumer
ResearcHPrice Still-DominatesGas PurchasingDecisions.aspx.

160 This may vary, depending on the region. For example, in Vancouver, gasoline prices are uniform and
rigid (due to tacit collusion among wholesalers), while pricegdttawa are dispersed and volatile (due to the price
di srupting behavior of fAmavericko firms). See: Eckert,
Uniformity and Price Volatility in Gasoline Retailingdhnals of Regional Scienc004yol. 38, issue 1, p. 286.

161See: Hocletal fiDet er mi-hawes$ @fF i Sdemabdf MasketingdResearchiad. 32
(1),1995: p. 17 29.

162 A more detailed analysis of consumer impacts is prohibitively difficult for two reasons. lkérptecise
set of goods and services whose prices may increase is difficult to characterize. Second, gasoline aside, the main
draw to products sold at retail motor fuel facilities is convenience, i.e., ease of access. Mast poyducts can be
purchasd for lower prices at grocery stores, for example. Consumers can therefore shop at other types of facilities
for the same goods, but typically opt to pay a premium for purchases at a convenient location. Note that, even
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5.2.3 Assessment of Market Exits and Employment Impacts

In a market setting where producers cannot reliably pass through costs, the most
significant economic impacts arelated to reduced facility profits. In some cases, managers can
cut supply or employment costs (this could result in smaller worker paychecks). In cases where
costs exceed facility profits, it is likely that in the long term a facility would exit théehaA
critical factor, therefore, is an estimate of average firm or facility profits.

It is difficult to estimate the profitability of retail motor fuel stations because many are
small and privately held and are not required to report profits publioheder, some evidence
suggests that profit margins are below five percent, and data suggest that averdme pifteit
margins reported to the IRS for gas stations are roughly 1.8 péftdntding all other things
equal, an annual cost greater thandeBent of gross sales (i.e., a cost greater than $1,800 for a
firm earning $100,000 a year) would exceed average reported profits and would therefore cause
a motor fuel retailer to operate at a loss. If the facility cannot adjust its prices or lovegiitcost
will eventually exit the market*

Consistent with the assessment of small business impacts in Section 5.4 of this chapter,
EPA considers the impact of tfieal UST regulatioron small facilities in order to identify the
most likely facilities to eix the market. Assuming that all motor retail facilities, regardless of
Il nc ome, have an fAaverageo configuration of ap
average t@l cost per facility to be $715 (2012 dollars), or $658007 dollars, under the
Selected Option (reflesig a cost of approximately $232r UST systenni 2012 dollars, or
$214per system in 2007 dollar§}1e

though consumers will be able to phase equivalent goods at different locations, there is a reductionin consumer
surplus associated with the loss of convenience in the purchase.

163 For corporations reporting net income, profit margins beforeaasih items (depreciation and
amortization) ad income tax (or credits) were approximately 1.8 percent (2.4 percent less amortization and
depreciation, but not taxes paid). Earnings before depreciation and amortization account for the fact that firms can
postpone capital expenditures to save cashyald likely do so while adapting to higher costs. Iffw@ash items
and taxes are included, earnings drop to roughly one (1.3) percent. Our approach averages the two options (2.4
percent, before amortization and discounting, and 1.3 percent, aftelingchoncash items and taxes) to yield a
margin of 1.8 percent, reflecting an assumption that firms will do something to adapt to higher costs while they sort
out how to adjust prices, and that firms typically minimize profits reported to the IRS. Sedntdrnal Revenue
Service. SOl TaxStats. Table 7: Corporation Returns with Net Income for 2009. Accessed at:
http://www.irs.gov/taxstats/article/0,,id=170693,00.ht8de also 20022012 RMAStatement StudieSector 447,
for a range of profitability data from facilities of different sizes.

164 Throughout this chapter, EPA refers interchangeably to reductions in net profit and the proportion of
revenues that the costs of fireal USTregulationwill create. In both cases, we refer to the impact of the cost of the
final UST regulatioron the profitability of a facility.

165 Specifically, we assume 3.07 UST systems per facility.

166 Under Alternative 1 the average retail motor fuel fagitivst would be $1,509, and under Alternative 2
it would be $369 (2012 dollars). In Indian country, where facilities are required to meet more requirements than
elsewhere; average cost per facility is $2,257 under the Selected Option, $3,326 undeivalteraat $1,801
under Alternative 2 (2012 dollars).

5-8


http://www.irs.gov/taxstats/article/0,,id=170693,00.html

Using data from the 2007 Economic Census and the regulatory flexibility screening
analysis methodology described in Section ERA concludes that a facilitgvel cost of $68
($715in 2012 dollars) would exceed 1.8 percent of total reported 2007 revenues (i.e., be equal to
or greater than total profits) for forms, representing less than em@th of one percent of the
universe 0f148,000motor fuel retail facilities® In comparison, approximately(24facilities
per yearclosed over the period between 2005 and32&in some cases, any exits related to
regulatory costs may coincide with exits that would have occurred imatheline. Furthermore,
itis likely that many of the affected facilities will also have options to pass through at least a
portion of costs, and many small facilittes may have fewer than three UST systems. Therefore,
EPA concludes that the market impacts@ciated with this regulation are likely to be diffuse
and minimal, assuming a relatively uniform distribution of costs nationwide.

Sensitivity Analysis: CeCmssied eScienrgarlinpoact s

EPAG6s finding of mini mal mar ket i mpacts re
with average regulatory compliance costs. If the costs dinbeUST regulatiorare
concentrated on certain facilities, it is possible that additional impacts (ergetraaits) could
occur. EPA therefore employs several sensitivity analyses c onsi der aclatseeronat i v
distributions of regulatory costs across facilities.

To examine the extent to which the distrib
on specific facilitdcase EIPAt rciomsttiraurd si ra vilwioal
concentrated on a subset of facilitt€¥ o obtain this distribution, we artificially assign costs to
create the largest cost for the largest number of fees|iby assuming that the same facilities in

167 An analogous statement of this outcome is that all facilities with revenues below approximately $36,300
per year would incur new costs equal to or in excess of profits of 1.8 percent of total rBletaubat U.S. Census
data indicate that all firms in the motor fuel sector that earn less than $36,300 aréosatiba firms.

168 NPN reported a station count of 147,902 in 2@b8npared with 164,094 in 2008ote that 168,987
represents the total number of establishments offering gas filling services reported by NACS. We adjusted this
number downward by the 4,893 Ahypermarketer o facilitie
164,094 retail motdiuel stations nationallyzor the purposes of these calculations, we adjust both station counts
downward for the number of Ahyper marketerso providing
rather supermarkets or wholesalers with filltgtions These figures imply a decrease of approximately 16,000
stations over eight years, or approximately 2,024 (1.2 percent) per year. See: National Petroleum News.
"MarketFacts 2013" and National Petroleum News. Market Pulse. 2005 U.S. Motot&umh Sount: 168,987,"
both accessed at: http:// www. npnweb. com/ . Addi tional |y
from the National Association of Convenience Stores (NAGSgssed at:
http://www.nacsonline.com/YourBusiness/Fldports/GasPrices 2014/Ret@perations/Pages/Wisells
AmericasFuel.aspx.

169|deally, EPA would evaluate which facilities are likely to incur significant impacts by examining the
specific changes each will be required to make to achieve compliance. These costs would be compared with the
facilityds r eve nublishametherihcaoificirthe atditionglicasts &nd rersal in business. To
EPA6s knowl edge, no data of this resolution are avail g
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the state make every regulatory chati§eVe further assume that the smallest facilities in the
U.S. are the facilities that must make the regulatory chanyes.

Exhibit 5-1 displays the universe of retail motaref UST facilities in the United States
when costs are allocated to concentrate impacts. This creates an allocation of costs that varies
broadly, from as little as $30 to over,$d0 per facility! "2

170 For example, consider a state with 850 UST facilities thabeiBubject to three hypothetical technical
requirements: Requirement Awill affect 500 facilities and cost $50 per facility; Requirement B will affect 250
facilities and cost $100 per facility; and Requirement C will affect 100 facilities and cost $2@0ifgr The
average cost for all of these facilities B2 ((50*500) + (250*100) + (100*200))/850). However, the highest cost
possible inthis state is $350 (costs of $50 from Requirement A, $100 from Requirement B, and $200 from
Requirement C), andh¢ largest number of facilities that could incur this cost is 100 (the smallest of the universes
affected by Requirements A, B, or C). The next highest costis $150 (costs of $100 from Requirement B and $50
from Requirement A), which affect 150 facilitiexcluding those also affected by Requirement C. The last group
would be affected only by Requiremeqtwith 250 facilities at a cost of $50 per facility. Such an allocation of costs
creates an unlikely outcome with a high potential for market exits mijpd provides the detailed summary of
this threshold calculation.

171EPA also examined a sensitivity analysis that would specifically consider the effects ofdfdimg”
capital cost requirements, but this scenario would have no effect on the oéhutt8vorstcase” sensitivity
anal ysi s :c aTshee0 fiswoemar i o exami ned here already assumes
requirements under tlimal UST regulationincluding several which actually have delayed implementation
schedule (e.g.ezondary containment tests). In addition, the analysis includes annualized costs for capital
requirements for I ndian country syasemssCcengr, osadoend:
the replacement of closure of lined tanks thaihoé be repaired according to a code of practice, and does not
assume that full capital costs are incurredin a single year for affected tanks, but the facilities that would be affected
by these changes are already among the highest cost facilitiesédeatifl are already therefore included inthe
number of facilities potentially affected under this wezase assumption.

172 0One possible concernis whether facilities that are likely to face high costs are geographically
concentrated in certain stategegions. To assess this, we examined the geographic distribution of the six percent
of facilities that would incur the highest costs if costs were artificially concentrated (specifically, 9,310 facilities
incurring costs greater than $1,500). Our analysikides 4,681 firms incurring costs between $1,500 and $1,600.

For simplicity and to preserve a conservative estimate, we assume that these firms all incur costs of $1,600.) The
proportionosft fikmicgHda ti es 0 do e decausetsevera regulatsryrdgaireraents i al |y
affect only a small percentage of the entire UST universe in any state. The concentration (percentage) of facilities

that could be subject to costs over $1,600 is highest in American Samoa, where 6.3 percéitiesfdaald be

affected at that cost. In the remaining 55 states and territories, facilities that could, in-easerstenario, incur

costs over $1,600 represent less than 3.7 percent of total facilities within each state. Differential economic impacts
across states are not likely to occur as a result of disproportionatéestdienpacts from this regulation, evenin a

scenario of maximum concentration of costs across the fewest firms.
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Exhibit 5-1

Distribution Of Retail Motor Fuel UST Facility Costs
Using Werdt Distribution
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To assess economic impacts using this unlikely weaise scenario, EPA pairs the
distributions of facility size and costs to maximize the number of situations in which estimated
costs would exceed 1.8 percehigooss sales (the average reported retail motor fuel facility
profit). Facilities with costs exceeding 1.8 percent of revenues would potentially face a
significant economic impact under worsise assumptions.

Market Exits

Even under the artificiallgdverse scenario presented above, economic impacts to
affected entities are limited. The least compliant facilities in the least regulated states would
incur costs under $d00 in the worst casE3This represents less than 1.8 percent of revenues
for facilities earning more than $250,000 per year, suggesting that even these facilities could

173 Facility costs of roughly $4,300 or less are representatispmbximately 99 percent of worsase,
high-end cost outcomes. Facilities in Indian country are the only exception, as they will also be required to comply
with additional regulations for operator training and secondary containment. Because this fgoilipies
represents only roughly one percent of facilities with costs at or above $4,300, we do not present them as the main
highestcost scenario.
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absorb all worstase costs without becoming unprofitableTo assess the worsase potential
impact, EPA assumed that the facilities with the highest costs (thdse iighthand tail of the
distribution inExhibit 5-1) are also the facilities with the lowest revenues and allocated costs to
those facilities to maximize the number of potential e&BA estimates that 4B facilities

earning less than $250,000 peayén the U.S. (in 2007 dollars) would be subject to costs
exceeding 1.8 percent of revenues in the woase scenariti®>’®To the extent that those

facilities could not increase prices to offset higher costs, itis likely that at least some of them
would exit the market. If all of these facilities exited the market, the closures would constitute
roughly three percent of existing faciliti®However, this scenario imposes several unlikely
assumptions, including:

1 All facilities with income less than $250,00 have average configurations of
three UST systemsin fact, small facilities likely have fewer than three tanks and
would therefore be subject costs that are much lower than the fdeidlcosts
estimated here. It is likely that the smallest facisitedso operate only a single
UST system, which would reduce their compliance costs by approximately 67
percent’® Under such circumstances, most small operators would not be subject
to a significant economic impact even in the waase scenario.

1 No facility has any option to increase prices on any goods or services or to
identify any options for savings.While gasoline prices are unlikely to rise in
response to this regulation, consumers may be willing to pay marginal cost

174 For simplicity, we assume that all facilities earning less than $250,000 per year (in 2007 dolfars) ear
less than $243,000, in order to enable the use of Census data to estimate the number of facilities subjectto costs
exceeding 1.8 percent of revenues. This is a conservative estimate; in reality, there are likely some facilities earning
between $243,00énd $250,000 per yetrat would not be subject to costs exceeding 1.8 percent of revenues.

175The 2007 Economic Census identified 3,463 facilities that earned less than $250,000in 2007. For the
purposes of its SBA analysis, EPA revised this estimate dpwaB8 percent to reconcile disparities between
Census gas stations counts from 2007 and NACS gas station counts from 2013. Of the estimated 4,781 facilities
earning less than $250,000 per year in 2007, we arrayed the highest cost facilities withetbta bigimue facilities,
to ensure an estimate of as many exits as possible, which yielded an estimate of approximately 4,500 facilities that
could exit the market. See Appendix K for a detailed explanation of our methods.

176 Census data on number of fagés per firm indicate that virtually all firms earning less than $250,000
per year in 2007 had only one facility. We therefore

177 In other words, of the 4,781 facilities earning less than $250 &0@g@ar in 2007, EPA estimates that up
to 4,500 facilities may incur compliance costs that exceed 1.8 percent of revenues (i.e., costs greater than $4,600 per
facility). To the extent that those facilities could not increase prices to offset higheitésiteely that at least some
of them would exit the market. See Appendix K for a detailed explanation of our methods.

178 According to the 2013 NACS Convenience Store Industry Fact Book, the average motor fuel retailing
facility has monthly throughput @fpproximately 128,000 gallons. As discussed in Chapter 2, we believe that the
average motor fuel retailer operates approximately 3 UST systems. This equates to roughly 42,700 gallons of
monthly throughput per system. In addition, based on informationdnmidt size retail fuel marketer, EPAbelieves
that a facility requires a minimum throughput of approximately 30,000 gallons per month to remain economically
viable, which equates to upward of $50,000 inrevenues per month given gasoline prices in $&.88ssirice
2005. See: U.S. Energy Information Administration. Petroleum & Other Liquids. Retail prices for Regular Gasoline.
Accessed atittp://www.eia.gov/dnav/pet/pet _prind a epmr_pte dpgal a.htm
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increases on other products amdvices. Moreover, in remote rural areas, retailers
may be able to directly pass costs on to consumers.

i A profit margin of 1.8 percent is standard. The worstcase scenario uses the
average profits reported to the IRS to determine typical profitabilitwdver,
privately-heldcompanies have a clear incentive to minimize taxable profits when
filing income taxes with the IRS. Because net income (profit) is taxable,
corporations that are not publicly traded typically take legitimate steps (e.g., year
end investments in equipment, employee bonuses) to reduce both net income and
tax burdens. As a result, a 1.8 percent gfgrprofit estimate based on IRS data
is likely to understate average profitability.

Finally, this analysis does not adjust the 2007 Ecand@@ensus data on facility revenues for
inflation, though costs are presented in 2012 dollars. Due to the variability of gasoline pricing,
we adopt a conservative assumption that revenues have remained static in nominal terms since
2007.

While our sensitiity analysis suggests that an extreme woeste scenario could impose

significant economic impacts on as many as 4,500 facilities, it is unlikely that a significant
number of actual market exits would result fromfthal UST regulation|t is more likey that

closures will occur in specific cases where facilities with high upgrade costs also face high levels
of local competition. These closures would likely be consistent with the current rate of industry
consolidation of 2 percent per year.

Price Impacts

The high sensitivity of local demand to changes in retail motor fuel prices makes it
unlikely that firms will react to théinal UST regulatiorby raising gasoline prices. However, the
cost of other goods and services could potentially increafsessseek to offset regulatory costs
through sales of other products. Retailers will likely increase the prices of goods that are
relatively price inelastic, such as tobacco products, auto service charges, or snaekdood
other convenience items.

Employment Impacts

In addition to addressing the costs and benefits ditlaé UST regulation EPA has
analyzed the impacts of this regulation on employment. While a standalone analysis of
employment impacts is not included in a standard-besefit ankysis, such an analysis is of
particular concern in the current economic climate of sustained high unemployment. Executive
Order 13563, Al mproving Regul ation and Regul a:
regulatory system must protect public liealvelfare, safety, and our environment while
promoting economic growth, innovation, comp i t i venes s, Fathisregsamwecr eat |
are examining the effects of these requirements on employment in the regulated sectors. A
discussion of costs assated with this regulation (including labor costs) is includeGhapter
3, Section 3.2.2, with a sensitivity analysegarding labor cost assumptioimsChapter 3,
Section3.5.1
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The employment effects of environmental regulation are difficult to thegle from
other economic changes and businesssions that affect employmenwer time and across
regions and industries. In light of these difficulties, economic theory provides a constructive
framework for approaching these assessments and for nedienstanding the inherent
complexities in such assessments. Neoclassical microeconomic theory describes how profit
maximizing firms adjust their use of productive inputs in response to changes in their economic
conditionst” In this framework, labor demérimpacts for regulated sectors can be decomposed
into output and substitution effects. For the output effect, by affecting the marginal cost of
production, regulation affects the prefitaximizing quantity of output. The substitution effect
describes howholding output constant, regulation affects the lainensity of production.
Because the output and substitution effects may be both positive, both negative or some
combination, standard neoclassical theory alone does not point to a definitive riedfeffec
regulation on labor demand at regulated firms.

In the labor economics literatyrere is an extensive body of paeviewed empirical
work analyzing various aspects of labor demand, relying on the above theoretical fradiework.
This work focuses priarily on the effects of employent policiesé€.g. labor taxes, minimum
wage.'®tIn contrast, the peaeviewed empirical literature specifically estimating employment
effects of environmental regulations is very limited. Several empirical studies, incBerngan
and Bui (2001pand Morgenstern et al (20Q28uggest that net employment impacts may be zero
or slightly positive but small even in the regulated setdther research suggests that more
highly regulated counties may generate fewer jobs than less regulate'ddtmsever, since
these latter studies compare more regulated to less regulated counties, they overstate the net
national impact of regulation tbé extent that regulation causes plants to locate in one area of
the country rather than another. List et al. (2G08) some evidence that this type of geographic
relocation may be occurrift§t Overall, the peereviewed literature does not contain evicken
that environmental regulation has a large impact on net employment (either negative or positive)
in the long run across the whole economy.

179 For a discussion, see: Layard, P.R.G., and A. A. Walters. 1978. Microeconomic Theory (Mdilbraw
Inc.), Chapter 9.

180 For a detailed treatment, see: Hamermesh. 1993. Labor Demand (Princeton, NJ: Princeton University
Press), Capter 2.

181 For a concise overview, see: Ehrenberg, Ronald G., and Robert S. Smith. 2000. Modern Labor
Economics: Theory and Public Policy (Addison Wesley Longman, Inc.), Chapters 3 and 4.

82Ber man, E. and L. T. M. Bui (2001). AEnvironment a
Sout h Co a s lourral of PubBceEsonamic®{®: 265295; andMorgenstern, Richard D., William.A
Pizer, and Jhitshyang ShihfiJ o b s Ve rirenment: AnHrelustBine/ v e | Perspective. o0 Jour
Environmental Economics and Management 43 (2002):4862

183Greenstone, M.2008.The | mpacts of Environment al Regul ati on
fromthe 1970 and 1977 Clean Air Act Amendmes and t he Census of Manufactures
Economy 110(6): 117A219;andVa | ke r , Reed. (2011).AEnvironment al Regu
American Economic Review: Papers and Proceedings 101 (33442

1841 jst, J. A., D. L. Millimet, P. G. Fredri ksson, and W. W. Mc Hone.
Regul ati ons on Manufacturing Pl ant BirthdheR&ewafence fr
Economics and Statisti&b(4): 944952.
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Analytic challenges make it very difficult to accurately produce net employment
estimates for the whole economtiwould appropriately capture the way in which costs,
compliance spending, and environmental benefits gatpahrough the macreconomy.
Quantitative estimates are further complicated by the fact that macroeconomic models often have
very little sectoratletail and usually assume that #sgonomy is at full employmeniThe EPA is
currently in the process of seeking input from an independent expert panel on modeling
economywide impacts, including employment effeéts.

As described in detail in Chapter Qection 2.3, this regulation affects sectors using
active UST systems. Most UST systems in the United States are |latatetdr fuel retail
establishments (i.e., gas stations), and virtually all motor fuel retail establishments use UST
systems EPA estinates that this sector employs approximatelyniillion workers!&

The increased operating costs incurred by facilitigbis sectoto comply with this
regulation may result in slightly increased prices for their goods and services, as previously
discussed. These potential price increases may result in reduced demand and thus reduced output
of the facilities' goods and services. Thild translate into lower demand for labor, a result
commonly referred to as tlmutput, ordemand effect!®” As discussed earlier, the price effect is
expected to be small, and given the relatively inelastic demand for gasoline, the demand effect is
likely to be small as well. Thignal UST regulatiormay also contribute to a small number of
market exits, which could cause a temporary negative employment effect as these workers look
for other positions. However, as noted above and discussed below, tliesexgonsistent with
exits that are already occurring in the baselffm addition, given the competitive nature of the
retail motor fuel sector and the similar regulatory costs faced by each facility, many of these
facilities may be able to pass thrbugt least a portion of these costs (see Price Impacts section
above)'®As aresult, the potential employment effect of market exits frorfirlhe UST
regulationis likely small.

While thefinal UST regulations unlikely to have measurable employmenpatis
related to market exits, it is possible that some facilities will attempt to offset regulatory costs by
reducing hours or stafEven under worstase conditions, it is unclear whether facilities would
reduce employment. Because most personnel eeplay retail motor fuel facilities earn hourly
wages rather than salaries, facilities have little to gain from eliminating positions and laying off

185 For more information, see: U.Bavironmental Protection Agency. Comment Request; Draft Supporting
Materials for the Science Advisory Board Panel on the Role of EcoWiidg Modeling in U.S. EPA Analysis of
Air Regulations. February 5, 2014. Accessed at: https://www.federalregistartgdes/2014/02/05/2014
0247 1/draftsupportingmaterialsfor-the-scienceadvisoryboardpanetonthe-role-of-economywide-modeling.

186 The 2011 County Business Patterns report states that NAICS sector 447 employs 847,516 workers at
110,830 facilities. EPAxtrapolated this value to the approximately 148,000 facilities counted by the 2012 NACS
survey.

187See, for example: Berman, E. and L. T. M. Bui (2C
Evidence from t he J&uma of RubliEocomanics 744):265B=R s i n. 0

188 See footnote 169

189 Note that small marginal facilities are also likely to have fewer than three UST systems and thus face
lower than average facilitievel compliance costs.
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employees: operations require a particular number of pdwples, and the owner or operator
will still needto allocate those tasks among the remaining workers.

Some requirements of tifimal UST regulatiormay have a positive impact on
employment. For example, walkthrough inspections require labor as a primary input; this may
lead to small increases in emphagnt at regulated faciliti€§®In addition, the increased demand
for testing services and training under fimal UST regulatiormay also increase demand for
labor. Since thdinal UST regulatiorcould potentially affect the demand for labor both
positivdy and negatively, the overall direction of net employment impacts is unclear, but is most
likely very small relative to the size of the industry.

Long-run Economic Impacts

Thefinal UST regulationis unlikely to generate substantial additional impacts in the long
run. In an unlikely worstase scenario it could accelerate ongoing consolidation trends in the
retail motor fuel sector, but only if market exits result. NACS reports that 164,094 metor f
stations operated in the United States in 260By 2013, this number had fallen th47,902, a
decrease of.9 percent compared with 2005, or approximateRpkrcent per yeaf? While
broader market consolidation is related to ownership strategiaggaonocompanies and general
economic patterns, facilities facing significant periodic costs (e.g. UST system replacement) may
be among those most likely to close. Similarly, facilitiest face higher operating costs as a
result of the regulation may ofuf close. In such cases, exits caused by the regulation are likely
to affect the most marginal firms and would likely coincide to some extent with exits that would
have occurred in the absence of the regulation. These closures will occur in the cahixt of
national decline in the number of facilities, such that the regulation is unlikely to cause a
significant number of closures beyond those that will occur as part of the existing trend.

5.2.4 Assessment of Public Sector Cost Savings Related to AvoidRdleases

A major positive effect of thdinal UST regulatiorderives from its impact on state funds
created for the purpose of providing a financial responsibility mechanism to UST owners and
operators®Among 56 stge and territory government85 statefunds are active and continue to
accept claimd®In many of these states, owners and operators are required to pay for a portion

190 For example, EPA estimates that monthly walktigtoinspections of a facility will take roughly half an
hour to complete, on average. A compliant owner or operator in a state that does not currently have this requirement
will need to allocate roughly six mdrours of incremental effort per year to satigfis portion of thdinal UST
regulation

191 Note that 168,987 represents the total number of establishments offering gas filling services reported by
NACS. We have adjusted this number downward ey t he 4, €
NACS in 2012 to reach the 164,094 retail motor fuel stations nationally.

192 See footnote 1%

193 State funds are created by state legislation and are submitted to EPA for approval before they can be
used as financial responsibility mechanisms.

194 At the time of this assessment, Connecticut had not fully sunsetted its state fund. It was therefore
included in this assessment; in other words, this assessment is based on 36 stateSiuRdsironmental
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of remedial actions through deductibles that generally range from zero to $189®8@&n an
averagestatefund cost of remeditionper siteof $124,488 in 202, however, state funds are
frequently required to finance some portion of remediation é¢#dts most cases, states

generate money for their funds by levying tank registration and petroleum fees, which are then
used to provide payments for remediation of releases beyond the deductibles paid by responsible
parties. In states where funds rely on ga®s and accept claims related to releases, these
expenditures represent subsidies from the public to owners or operators responsible for releases.

The extent to which this regulation reduces the occurrence of new releases produces two
welcome effects:

1 Assignment of costsFewer releases imply lower expenditures from state funds.
This represents a reduction in this public subsidy and a reassignment of costs
from the public remediation costs to private entity prevention costs. This
improves market signag and efficiency by requiring owners and operators to
focus on release prevention.

i Competitive effects High-performing owners or operators are less likely to incur
significant regulatory costs than leperforming owners or operators. As a result,
the regulatory costs and cost savings improve the alignment of incentives to focus
on privatesector prevention costs and reduce pub#ctor remediation costs.

To illustrate the potential magnitude of the public expenditures that could be affected by the
regulation (i.e., distributional effects), we examine states that have active state funds and
categorize them into those that finance their-r
only a tank®fee (ATier 20).

We assume that states that are required to comply with a larger number of the new
requirements will experience a greater reduction of releases, all other things equal. To estimate
the distribution of avoided releases, we calculate the average numbeuicémets with which

Protection Agency. "StatdST Financial Assurance Funt Accessed at:
http://www.e pagov/ioust/states/fndstatus.htm.

195 Association of State and Territorial Solid Waste Management OffiG#&ide Fund Survey Results 2012.
Table 1: Design Characteristics of State Financial Assurance Funds. Accessed at:
http://www.astswmo.org/Files/Policies_and Publications/Tanks/2012 State Funds Survdgld@1Partl.pdf

196 Association of State anterritorial Solid Waste Management Officiatate Fund Survey Results 2012.
Summary of State Fund Survey Results. Accessed at:
http://www.astswmo.org/Files/Policies_and Publications/Tanks/2012 State Funds Survey/2012
SummaryTable.pdfFor example, representatives of the state of NewHampshire indicated that in most cases, the
State Fund incurs remediation costs, except that theav operator typically bears the cost of immediately
stopping the leak. In addition, New Hampshire indicated the owner or operator typically pays a $5,000 deductible
towards the final remediation cost, and in New Mexico, the owner or operator typayslg deductible between
$0 and $10,000.

197 For gates with active financial assurance funds, 8e8: Environmental Protection Agency. "Status of
State Fund Programs." Accessed on August 12, 2014. Accessed at: http://www.epa.gov/oust/states/fmdstatus. ht
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