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Executive Summary
This report was commissioned by the Washington State Pollution Liability Agency (PLIA) to design
a capital financial assistance program to provide underground storage tank owners and operators
with financial resources to remove, replace or upgrade underground storage tank fuel systems,
retrofit existing systems to disperse renewable or alternative fuels, and to clean up contamination
caused by legacy petroleum releases In the capital budget signed by Governor Inslee on July 30,
2015 (HB 1115), PLIA was directed to provide a final report of the program design, as well as any
associated legislative and budget recommendations to the Governor and Legislature.
This report also includes research and analysis focusing on obtaining an understanding of the
economic and environmental impacts of cleaning up contaminated underground storage tank sites in
Washington to support the program design.
State involvement in petroleum storage tank management
Owners and operators of petroleum underground storage tanks (USTs) are required by federal and
state laws to demonstrate financial responsibility. Of all UST owners/operators, 91 percent meet
these requirements with liability insurance purchased in the private insurance market. PLIA supports
the viability of the state’s liability insurance industry by acting as a reinsurer to 71 percent of these
UST owners/operators.
PLIA’s reinsurance covers claims over $75,000, up to $1 million. This preserves important economic
incentives for owners/operators of UST to reduce risks of releases from their tanks, and reduces
average premiums to UST owners/operators.
Aging infrastructure presents increasing risks
Washington’s UST infrastructure is aging, with over 45 percent of the tanks more than 25 years old.
Insurance companies are increasingly hesitant to insure tanks of this age due to the risk of leaks.
If the private liability insurance market were to withdraw from Washington, the state would be more
likely to need a state assurance fund to cover UST site contamination costs. Other states have found
these costly to fund and they expose the state to additional risk.
In addition to the challenges of meeting financial responsibility requirements, many UST
owners/operators are unable to obtain loans to clean up sites and replace aging infrastructure in
order to maintain the viability of their businesses.
By providing financial assistance, the state would be able to increase rate of closure of contaminated
sites by making resources available to tank owners to complete the closure process.
By assisting in the revitalization of Washington’s UST infrastructure, the state would increase the
likelihood that private insurers will continue to offer policies within Washington state.
Economic impacts of site cleanup on communities
Site cleanups remove or mitigate many risks associated with petroleum product contamination.
Some of the most notable impacts can be found in the reduced risks to community water systems,
which provide the domestic drinking water supply to 87 percent of Washington residents.
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At the current rate of 70 completed site cleanups per year, the value of risk reduction to drinking
water systems may approach $3.4 million per year, a figure which does not account for the avoided
damages from replacing or treating a drinking water supply to remove contaminants.
The value of properties near contaminated UST sites may also be affected, with a range of studies
estimating a measurable effect of contamination in terms of reduced property values. At the current
70-site per year cleanup rate, property value benefits range from $1.2 million to $3.2 million per year.
The cost of current site cleanups in Washington state is estimated at $37.8 million per year, based on
a cost distribution obtained from recent nationwide EPA data. Cumulative benefits of cleanup from
the two categories considered above range from $31 to $91 million over 20 years.
Assuming the above relationship between benefits and costs holds, additional cleanup activities may
produce between $460,000 and $1.35 million in cumulative benefits per site, at an average cost of
$540,000 per cleanup.
Economic impacts of gasoline station closures on communities
Washington’s retail gasoline sector is highly competitive with low profit margins. Most gasoline
stations are not owned by large corporations, but should be considered small businesses. The
growing trend of high-volume gasoline stations at hypermarkets puts added pricing pressure on the
smaller stations.
The closure of unprofitable businesses, including gasoline stations, is a normal market phenomenon,
but can leave local communities without their primary source of motor vehicle fuel. The
abandonment of gasoline stations can increase the chance of site contamination, decrease
neighboring property values, and hinder economic development.
Whether a gasoline station will have a large negative impact if closed or abandoned would need to
be addressed on a case-by-case basis; this can also be addressed in the revolving loan program
design, which would allow the unique site-specific impact of closure/abandonment on local
communities to be considered.
A new program to address growing needs
A state financial assistance program would provide tank owners and operators with the means to:




Clean up historical or ongoing contamination caused by leaking tanks.
Replace or upgrade aging fuel systems to prevent leaks and to dispense the kinds of fuels
demanded in the current market.
Help stations adapt to changing market conditions by allowing loans to include the
installation of electric vehicle (EV) charging stations.

UST owners will find it increasingly difficult to obtain insurance due to the anticipated increase in
the number of older tanks in the years ahead.
Moreover, with the recommended program design, interest and principal payments will return to a
revolving loan trust account, so the state will be able to operate the program on a sustainable basis.
Alternatives Analysis
Two classes of program alternatives were examined. First, existing programs were evaluated to
determine whether they were applicable to the target population of gasoline station
Economic Report on Petroleum Storage Tanks in Washington
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owner/operators. It was determined that they do not apply. The next step involved a comparison
between grant and loan options for cleanup financing, and concluded that a loan program had a
number of attributes that were favorable compared to a grant program.
Two funding mechanisms were considered: the existing Petroleum Products Tax (PPT), which
funds PLIA’s current programs, and the issuing of capital bonds. It was determined that the PPT
would be sufficient to cover the costs of a loan program, and given that it is already in place, would
be the preferred method to fund the loan program described below.
Recommended Approach: Revolving Loan Program
A revolving loan program could be adequately funded with the PPT. A key consideration is the
long-term sustainability or self-sufficiency of the program under two scenarios:


Fund-level self-sufficiency, where the interest earnings from loans provides the capital for
new loans, is relatively easy to achieve, so long as interest rates are sufficiently high, and
grant, principal forgiveness, and default rates are sufficiently low.



Program-level self-sufficiency, where the interest earnings cover the incremental operating
costs of the loan program, including new personnel, is aided by lending more, allowing PLIA
to have a larger loan portfolio.

The revolving loan is consistent with the agency’s mission and supports the maintenance and
continuation of a viable reinsurance marketplace, making it an appropriate application of PPT funds.
Staffing model
PLIA’s workload has increased over the past 20 years, while staffing level has remained fixed.


The proposed loan program has unique features that require specialized knowledge and
expertise.



An additional 3 FTE positions are proposed:
o Hydrogeologist to assess sites and ensure cleanup activities are being performed
according to best practices.
o Financial Manager to review loans, provide ongoing support to capital budgeting and
financial operations.
o Environmental Planner to market the program, coordinate with property owners,
communicate and engage surrounding community, collaborate with the
implementing agency to assess loan applications, and provide additional guidance to
cleanup project managers.



An interagency agreement with the Department of Health would provide additional staff
resource that could assist with administration of the lending portion of the program.
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1. Introduction
This report was commissioned by the Washington State Pollution Liability Agency (PLIA) to design
a capital financial assistance program to provide underground storage tank owners and operators
with financial resources to remove, replace or upgrade underground storage tank fuel systems,
retrofit existing systems to disperse renewable or alternative fuels, and to clean up contamination
caused by legacy petroleum releases In the capital budget signed by Governor Inslee on July 30,
2015 (HB 1115), PLIA was directed to provide a final report of the program design, as well as any
associated legislative and budget recommendations to the Governor and Legislature.
This report also includes research and analysis focusing on obtaining an understanding of the
economic and environmental impacts of cleaning up contaminated underground storage tank sites in
Washington to support the program design.
The complete text of the capital budget proviso can be found below:
NEW SECTION. Sec. 3085. FOR THE POLLUTION LIABILITY INSURANCE AGENCY
Underground Storage Tank Capital Program Demonstration and Design (30000001)
The appropriation in this section is subject to the following conditions and limitations:
(1) The appropriation in this section must be used for projects that provide a benefit to the public
through removal, replacement or upgrade of underground storage tank fuel systems, retrofit existing
systems to disperse renewable or alternative fuels, and cleanup of contamination caused by legacy
petroleum releases. All projects must develop and acquire assets that have a useful life of at least
thirteen years. These requirements must be specified in funding agreements issued by the agency.
(2)(a) $1,800,000 of the appropriation is provided solely to design a capital financial assistance
program to provide underground storage tank owners and operators with financial resources to
remove, replace or upgrade underground storage tank fuel systems, retrofit existing systems to
disperse renewable or alternative fuels, and to clean up contamination caused by legacy petroleum
releases.
(b) The design must:
(i) Assess options for program structure and administration, and develop a recommended program
design, financial management plan and staffing model;
(ii) Include data and legal analysis of statewide need, availability of existing fund sources for grants
and loans, assessment of owner and operator willingness to participate and potential environmental
and economic impacts of the loan program.
(iii) As part of the program design, the agency must conduct a pilot demonstration of a capital grant
program that includes three study sites with aging tanks, demonstrated impact to either soil or
groundwater, or both, and serious financial hardship, as defined in chapter 374-60 WAC. Each study
site may not cost more than $600,000.
(3) The agency shall conduct the study in consultation with the office of financial management, and
internal and external agency stakeholders.
(4) The agency must provide a final report of the program design, as well as any associated legislative
and budget recommendations, to the governor and legislature by October 1, 2015.
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PLIA engaged Integrative Economics, LLC and Sound Resource Economics, firms with regional
experience in environmental economics, resource management, and public finance, to undertake the
production of the report. This report includes the necessary research and analysis required to
evaluate the program and provide legislative and budget recommendations to the Governor and
Legislature.
Acknowledgements
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2. Background
Petroleum underground storage tank (UST) systems are regulated under Subtitle 1 of the Resource
Conservation and Recovery Act (RCRA), which was passed by Congress in 1984 and amended in
1986. The 1986 amendments directed the U.S. Environmental Protection Agency (EPA) to establish
regulations aimed at assuring UST owners or operators had adequate financial resources to cover the
costs of cleaning up any releases from USTs and compensating third parties for damages. These
financial responsibility regulations are codified in 40 CFR Part 280, Subpart H. Additional EPA and
state regulations were published in 2015 dealing with operations and maintenance of tanks, but did
not alter the financial responsibility requirements described below.
Owners or operators of USTs must demonstrate assurance of financial responsibility (FR). Only one
person (the owner or operator) is required to demonstrate FR, but both are potentially liable in the
event of noncompliance with FR regulations. Nonmarketers1 with monthly throughput greater than
10,000 gallons, and all petroleum producers, refiners, and marketers must have per occurrence
coverage of $1.0 million, and aggregate coverage of $1.0 million for 100 or fewer tanks, or $2.0
million for more than 100 tanks. Nonmarketers with monthly throughput of 10,000 gallons or less
must have the same aggregate coverage, but only $500,000 per occurrence (40 CFR § 280.93). States
may adopt their own FR requirements if they are at least as stringent as the federal requirements.
Washington’s FR rules are given in WAC 173-360-406 and match the federal FR regulations above.
Private (non-governmental) owners or operators of petroleum USTs can demonstrate financial
responsibility in several ways:







By having adequate financial resources to self-insure.
With a guarantee, surety bond, or letter of credit, any of which may also require a standby
trust fund.
Through use of a state-required mechanism that is at least as stringent as the federal
requirements.
By obtaining liability insurance from a qualified insurer or risk retention group.
Through a trust fund established by the owner or operator.
Through the existence of, and participation in, a state fund or other state assurance.

A local government may also act as a guarantor, provided they pass a bond-rating test (40 CFR §
280.93).
Thirty-five states have state financial assurance funds that are designed to pay for new and past
releases from UST systems. Another five states have assurance funds to cover past releases only.
The remaining ten states, the District of Columbia and the five U.S. territories do not have state
assurance funds. Washington falls in this latter group. As of 2015, an estimated 91 percent of UST
owners or operators in Washington rely on liability insurance to meet the federal FR requirements
(EPA 2015b).
With the new UST regulations came uncertainty as to the potential riskiness of insuring USTs. Many
owners were unable to afford or acquire liability insurance due to high premiums and stringent
underwriting requirements. To facilitate the formation of the private insurance market for petroleum

Petroleum marketers include “all facilities at which petroleum is produced or refined and all facilities from which
petroleum is sold or transferred to other petroleum marketers or the public.” Nonmarketers, then, would include UST
owner/operators that do not sell product to the public or the trade, such as government vehicle fueling stations.
1
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USTs, in 1989 the state of Washington passed RCW 70.148, which authorized a reinsurance
program, to be managed by the newly authorized Pollution Liability Insurance Agency (PLIA).
PLIA’s mission statement reads:
The Pollution Liability Insurance Agency (PLIA) works to provide an effective and efficient
government funding model to support owners and operators in meeting financial responsibility and
environmental cleanup requirements for underground storage tanks. (PLIA 2015)

The intent of legislators in enacting RCW 70.148 was to keep insurance affordable, while still
providing an incentive for risk reduction:
[I]t is the intent of the legislature that the program follow generally accepted insurance
underwriting and actuarial principles and to deviate from those principles only to the extent
necessary and within the tax revenue limits provided, to make pollution liability insurance
reasonably affordable and available to owners and operators who meet the requirements of
this chapter, particularly to those owners and operators whose underground storage tanks
meet a vital economic need within the affected community. (RCW 70.148.005)
Reinsurance works like insurance for the primary insurer. PLIA enters into treaties with private
insurers, which cap the insurers’ liability at $75,000 per occurrence. The treaties also stipulate a
maximum deductible of $60,000 for the policies issued. For example, if a UST owner has a liability
insurance policy with a $40,000 deductible and contamination is found at his UST site, then the
owner would pay up to the $40,000 amount of the deductible. The insurance company would pay
for the next $35,000, and the reinsurance program would cover any claims over $75,000, up to $1
million. See Figure 2.1.
Figure 2.1. Allocation of financial responsibilities under PLIA’s reinsurance program.

Source: PLIA.wa.gov

PLIA currently has treaties with three insurance companies: Colony Group, Crum & Forster
Specialty Insurance Company, and Great American E&S Insurance Company. Policies reinsured by
PLIA insure 2,026 sites and 5,729 tanks (PLIA, UST database, September 21, 2015), representing 71
percent of all petroleum UST sites in Washington (ASTSWMO 2015b).
Insurance premiums are based on numerous factors that affect the risk of a leak, the timeliness of
leak detection, and the expected costs of cleanup should a leak occur. The age, design, and
construction of the tank(s) on a site affect the likelihood of a leak. The distance to any surface water
Economic Report on Petroleum Storage Tanks in Washington
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and the distance to the groundwater table can affect the cost of a cleanup and third-party damages.
The installation of secondary containment systems, and leak detection and monitoring devices can
reduce insurance premiums. Policyholders may also have an option to purchase retroactive coverage
that covers any leaks that occurred prior to the purchase of the insurance policy.
While insurance companies always had the option of purchasing reinsurance on the private market,
such reinsurance added substantially to the premiums charged to policyholders. Washington’s
approach sets the cost of reinsurance at 1.0 percent of the premium, resulting in a lower premium
for policyholders. This serves to reduce the average premium for liability insurance. Early critics of
the reinsurance program asserted there was little reason to cut premiums since most claims were
expected to fall under $75,000. The historical evidence rebuts this assertion, as the Pollution Liability
Insurance Trust Account paid over $8.7 million in claims in the first ten years of the program.
Two key distinctions between Washington’s reinsurance program and a state assurance fund are
worth noting. First, with reinsurance, the premiums charged by the primary insurers vary based on
risk, giving the owners or operators an incentive to reduce such risks, unlike a state assurance
program where UST owners and operators pay a fixed fee. Second, the participating insurance
companies in Washington are directly or indirectly responsible for rating, pricing, and issuing
policies, risk management, and claims management.2 While an alternative to a reinsurance program
might directly offer liability insurance to UST owners or operators at a fixed rate, such an approach
would invite adverse selection, in which the worst risks would sign up for such a state insurance
program, while lower risks would use one of the other allowed FR mechanisms, including obtaining
insurance through the private market.
The Commercial UST Reinsurance Program pays UST claims from the Pollution Liability Insurance
Trust Account, which receives its primary funding from the Petroleum Products Tax (PPT). The
Washington State Legislature authorized the PPT in 1989 in RCW 82.23A. The PPT is levied on
petroleum products once, when they first enter the state. The tax rate was initially set at 0.005 (0.5
percent), and is now 0.003 (0.3 percent), effective as of July 1, 2013. The PPT is imposed if the
Pollution Liability Insurance Trust Account’s unrestricted balance falls below $7.5 million and it is
suspended when the unrestricted account balance exceeds $15.0 million (RCW 82.23A.030). The
PPT was imposed for the four-year period from Fiscal Year 1990 through Fiscal Year 1993, for one
year in Fiscal Year 2004, and for the first three quarters of Fiscal Year 2010, all at the higher 0.005
percent tax rate. UST claims paid from the inception of the reinsurance program through Fiscal
Year 2015 total $37.9 million. Claims for Fiscal Year 2015 were $3.2 million.
PLIA also administers the Heating Oil Pollution Liability Insurance Program, which offers $60,000
of insurance coverage, at no cost to the owners, for the cleanup of contamination from residential
heating oil tanks that are registered in the program. This program is funded from the Heating Oil
Pollution Liability Trust Account through a 1.2 cents per gallon fee on heating oil distributors and
supplemented by the Pollution Liability Insurance Trust Account.
PLIA, which serves all UST owners and operators in Washington State, is currently staffed by six
full-time employees, with a biennial operating budget, excluding UST and heating oil tank claims
payments, of approximately $1.9 million. The agency’s authorizing statute contains an expiration
date, and must be reauthorized by the legislature in order to continue operating. Since the agency
70.148 RCW also states that it is not the intent of the state to “permit owners and operators of underground petroleum
storage tanks to obtain pollution liability insurance without regard to the quality or condition of their storage tanks or
without regard to the risk management practices…” (RCW 70.148.005).
2
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was created, it has been reauthorized by the legislature four times. Currently the agency has a
statutory expiration date of July 1, 2020.
KEY POINTS







Owners and operators of petroleum underground storage tanks (USTs) are required by
federal and state laws to demonstrate financial responsibility (FR).
91 percent of all UST owners/operators in Washington meet their FR requirements with
liability insurance purchased in the private insurance market.
PLIA supports a viable statewide liability insurance program for owners and operators of
USTs by acting as a reinsurer to 71 percent of UST owners/operators.
o Covers claims over $75,000, up to $1 million.
o Provides incentive to reduce risk.
o Avoids problem with adverse selection.
o Reduces average premium to UST owners/operators.
PLIA also administers a Heating Oil Insurance Program.
PLIA’s statutory authority expires on July 1, 2020.
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3. Problem statement
The problems PLIA seeks to address with a financial assistance program are: 1) the inability of some
UST owner/operators to obtain required insurance, and 2) their inability to obtain private-sector
loans to rectify the problems preventing them from obtaining insurance coverage and maintaining
compliance with FR requirements. This section discusses the factors driving this problem.
Washington’s fuel distribution infrastructure
The current petroleum UST system infrastructure in Washington is, as in other states, aging. Table
3.1 gives the age distribution for privately owned commercial petroleum USTs that were listed as
operational by the Department of Ecology, as of September 2015. These figures should be
considered estimates, as the Department of Ecology database (Washington State Department of
Ecology 2015b) used to construct Table 3.1 does not classify the sites by the type of use.
The distribution is given for all tanks, as well as for the oldest tank at each UST site. The latter
distribution is most relevant for insurance purposes, as insurance is for the entire UST site, and
loans would be for a site, not for individual tanks.
Table 3.1. Age distribution of commercial, non-government, petroleum USTs, as of September 2015.
Distribution by tank age
Age range
(years)

Distribution by age of oldest
tank at UST site

Number of
tanks

Percent of
total

Number of
sites

Percent of
total

0-5

240

3.1%

99

3.3%

5-10

316

4.0%

149

5.0%

10-15

427

5.4%

214

7.2%

15-20

1,336

17.0%

620

20.7%

20-25

1,967

25.0%

750

25.1%

25-30

1,797

22.9%

605

20.2%

30-35

895

11.4%

267

8.9%

35+

876

11.2%

287

9.6%

7,854

100%

2,991

100%

Total

There are several facts worth noting. First, of the 22.6 percent of tanks that are over 30 years old,
more than half reached the critical 30-year age within the past five years. Second, the number of
tanks surpassing the 30-year threshold will double over the next five years as the 25-30 age group
transition to become the 30-35 year age group. Third, the number of tanks older than 30 years of age
will more than triple within ten years, and nearly quadruple within 15 years. The distribution of the
age of the oldest tank at each UST site tells a similar story.
Many of the younger tanks are those installed over the last 15 years at hypermarkets. As such, their
owners have more financial resources, compared to the owners of the older tanks, which skew more
toward the ‘mom and pop’ type operation.
From these age distributions, it is clear that the current indicators of increased premiums and
cancelled policies is just the beginning of an aging infrastructure problem that is likely to grow for
the next fifteen years, after which the growth rate of aging tanks should abate.
Economic Report on Petroleum Storage Tanks in Washington
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Another aspect of Washington’s fuel distribution landscape is the changing nature of the fuel being
used. One of the most noticeable changes nationally is an increase in the sale of fuels with increased
ethanol content and the increased number of flex-fuel vehicles on the road. Flex-fuel vehicles can
use fuel with up to 85 percent ethanol (E85) (U.S. Department of Energy 2015b). Fuels that exceed
ten percent ethanol (E10) or 20 percent biodiesel (B20) are incompatible with many existing UST
systems (Florida Department of Environmental Protection 2012). To be able to use a system to
store these fuels, an owner or operator may need to upgrade system components or install an entire
new UST system, including new tanks or tank linings and piping (40 CFR part 280). The cost of
replacing an old tank varies from $150,000 to over $400,000, plus the lost profits during the
construction period.
There is also a lack of electric vehicle (EV) charging stations in parts of Washington. With increased
consumer willingness to purchase all-electric vehicles, an increase in manufacturers producing EVs,
and falling costs of EV batteries, EVs are becoming more competitive with gas, diesel, and hybrid
fuel vehicles. According to industry sources cited by the U.S. Department of Energy, approximately
9,000 EVs per month were sold in 2014, a 25 percent increase in sales compared with 2013.3
Figure 3.1 shows the location of gasoline stations selling E85 or biodiesel, and the location of EV
DC fast charge charging stations.4 The latter are able to recharge an EV battery in 30 minutes or less.

http://hybridcars.com/market-dashboard.html
Figure 3.1 was compiled from data obtained from DriveBiodiesel.net (2015), E85Locator.net (2015), and U.S.
Department of Energy (2015a).
3
4
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Figure 3.1. Location of Biodiesel, E85, and EV fast charge stations in Washington, 2015.

Increased difficulty of obtaining adequate insurance
In 2014, 91 percent of Washington State UST owners or operators satisfied federal financial
responsibility requirements through liability insurance. Another five percent self-insure and the
remaining four percent use one of the other FR mechanisms (ASTSWMO 2015b).
The aging infrastructure poses two distinct problems related to obtaining liability insurance. First,
USTs typically have manufacturer warranties of 20 to 30 years for the tanks and as little as one year
for system components (California State Water Resources Control Board 2000). Insurance
companies may be hesitant to insure tanks out of their warranty period. Second, insurance policies
are written with retroactive dates specifying a cutoff date for the coverage of prior – yet
undiscovered – spills. Older tanks are likely to have retroactive dates with gaps in coverage, leaving
the owners or operators at greater financial risk.
While no data are available to support this hypothesis, it is reasonable to expect increases in
insurance premiums due to higher risks from aging UST systems. This is not necessarily a problem.
Indeed, Washington’s approach relies on the link between risk and insurance premiums to act as an
economic incentive for owners and operators to meet technical requirements and reduce the risk of
site contamination. If UST owners and operators are unable to act on those incentives to upgrade
their facilities, then the higher premiums are not serving one of their intended purposes.
PLIA staff has received reports from insurance underwriters supporting the notion that increasing
UST tank ages and poor UST site conditions have made it more difficult or impossible for some
UST owners or operators to obtain liability insurance that would satisfy federal FR requirements. In
a draft report, the Association of State and Territorial Solid Waste Management Officials does
include comments from insurance industry representatives confirming the possibility of high-risk
tanks facing the possibility of policy cancellation (ASTSWMO, forthcoming). More research on a
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15

national level must be done to quantify these impacts, a fact mentioned in a 2011 EPA report that
flagged this question for further research (EPA 2011d).
Increased difficulty of obtaining petroleum UST infrastructure loans
While the difficulty in obtaining adequate liability insurance to meet federal financial responsibility
requirements is a problem, the real crux of the problem is the difficulty of obtaining financing to
upgrade or replace petroleum UST infrastructure or to cleanup prior contamination.
There are four specific problems:





Banks will not lend on properties with known contamination.
Banks will not lend on properties where there are gaps in liability insurance coverage.
A UST site owner may have no other securable asset to act as collateral on a bank loan.
A UST operator who leases their site cannot use the site itself as collateral for a bank loan.

The nature of the problem is circular: owners and operators would like to make site improvements,
but the capital needed to make such improvements is not available due to the site conditions. As
with the evidence on lack of liability insurance coverage, there is no good data on the extent of these
problems, but reported cases of loan denials are consistent with how one might expect banks to
treat risky loan applications. While a gasoline station may carry the name of a national or
international oil company as a branding tool, most at-risk gasoline stations are not owned or
operated by the large oil companies. According to market research firm ACNielsen, only 471 of
gasoline stations with convenience stores nationwide (0.4 percent) were owned by one of the five
major oil companies as of June 2012.5
Size of the problem
Ultimately, the lack of liability insurance coverage and the inability to secure loans causes health risk
to the public and impacts on neighboring properties in the form of leaking underground storage
tanks (LUSTs). Department of Ecology data on LUST sites indicate that, as of September 2015,
there were 501 sites awaiting cleanup and another 2,138 sites where cleanup had started but had not
been completed (Washington State Department of Ecology 2015a). See Figure 3.2.
Figure 3.2. Location of Locations of Leaking Underground Storage Tank (LUST) sites in Washington,
2015.

5

http://www.nacsonline.com/YourBusiness/FuelsReports/GasPrices_2013/Pages/WhoSellsGas.aspx

Economic Report on Petroleum Storage Tanks in Washington

16

Washington has made significant progress in LUST cleanups since the 1990s, having completed the
cleanup of 4,768 of 6,805 confirmed releases by March 31, 2015 (U.S. EPA 2015a). If financial
resources were available to modernize and replace USTs, the state would be able to increase the rate
of closure.
KEY POINTS






Washington’s UST infrastructure is aging, with over 45 percent of the tanks more than 25
years old.
Replacing or upgrading older tanks will reduce the risk of future leaks and lower insurance
premiums.
Insurance companies are increasingly hesitant to insure tanks over 25 years old due to risk of
leaks.
If the private liability insurance market were to withdraw from Washington, the state would
be more likely to need a state assurance fund to cover UST site contamination costs.
Old tanks, risk of prior contamination, known prior contamination, and inadequate
insurance coverage make banks unwilling to lend to UST owners/operators, particularly
those that are small businesses.

4. Environmental and economic impacts of pollution and cleanup
Environmental impacts of leaking petroleum storage tanks
Leaking petroleum storage tanks can have far-reaching impacts on drinking water supplies, and
adjacent land uses. This section characterizes some of the environmental risks posed by leaking
tanks to drinking water systems and human health, and estimates some of the economic benefits
received by households in Washington resulting from the current rate of cleaning up contaminated
sites.
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Drinking water source contamination
The potential for groundwater contamination to impair drinking water systems and private wells is
an area of concern to regulators and communities alike. In addition to the health impacts of lowlevel, chronic exposure, contamination may render an entire system’s water unusable.
In a 2009 report, the Washington State Department of Ecology (WA State Department of Ecology
2009) examined the risks posed by leaking underground storage tank sites near “high susceptibility”
drinking water wells. Some of the key findings are reproduced here:







Washington’s 1,581 high susceptibility wells supply water for approximately 2.5 million
people in the state. These are vulnerable due to a combination of shallow wells pumping
water from unconfined aquifers with highly permeable subsurface conditions.
Nearly 20 percent of the 1,915 LUST sites considered in the study are located within one
mile of a high susceptibility well.
Over half of LUST sites are located within one mile of any well. Even wells not considered
highly susceptible face some risk of contamination via cracked or damaged well casings.
15 LUST sites with the gasoline oxygenate MTBE (a suspected carcinogen) are located
within one mile of a high susceptibility well.
Nearly 12 percent of LUST sites overlie Washington sole source aquifers (SSA).6
30 of 1,915 (1.5%) LUST sites are within 330 feet of a Puget Sound stormwater drain.

The effect of a tank release on drinking water systems is expected to vary with the severity of the
leak and the characteristics of the water system. Smaller systems that rely solely on groundwater
would be highly vulnerable to a disruption, while larger systems with multiple sources of supply
spread out over a wide geographic area may more easily adapt to the loss of a single well.
The Ecology study highlighted ten water systems for their relatively high-risk profiles. Based on a
review of system plans and DOH water system data, we calculate the percentage of each water
system’s supply that may be vulnerable to contamination from LUST sites. These are shown in
Table 4.1, below.

An aquifer that supplies at least 50 percent of the drinking water consumed in the area overlying the aquifer. See
http://water.epa.gov/infrastructure/drinkingwater/sourcewater/protection/solesourceaquifer.cfm (Retrieved
September 21, 2015)
6
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Table 4.1. Water systems with groundwater wells at risk. (Source: WA State Department of Ecology

2009)
Water system

Population served

Estimated supply at risk

Tacoma
Spokane
Renton
Auburn
Richland
Tumwater
Centralia
Battle Ground
Omak
Yakima

337,793
219,708
54,649
45,120
43,662
31,500
14,000
12,958
4,705
4,242

10%
50%
80%
65%
80%
30%
40%
20%
50%
50%

Total

768,337

While not valued here in dollar terms, commercial enterprises also use groundwater in their
operations, such as the state’s sizeable food processing industry, which generates billions of dollars
in annual revenues and provides thousands of jobs throughout the state.7
Costs of MTBE Contamination
in Santa Monica, California
In 1996, the city of Santa Monica,
California, with a population of
approximately 90,000, was forced to
shut down drinking water
production at its public wells due to
MTBE contamination from leaking
underground storage tanks. This
eliminated roughly 50 percent of the
city’s supply within a year of the
contamination being discovered.
The city was able to acquire water
from neighboring districts, but this came at an additional expense of $350,000 to $400,000 per
month.
While the cleanup and ongoing remediation was paid by two major oil companies as part of a
settlement, it took 15 years of litigation, remediation, and the construction of a $60 million treatment
facility before the city could resume production from its wells.
Sources: City of Santa Monica (http://www.smgov.net/santamonicawatertreatmentplant.aspx), Heineman 2011.

7

http://agr.wa.gov/aginwa/docs/127-ProcMap2015-Copier.pdf
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Human health impacts
Human health risks are a primary driver of the regulation of USTs under environmental law. The
myriad combinations of volatile organic compounds (VOCs) in petroleum products have long been
a topic of interest to health researchers, though the risks of many compounds in petroleum are still
unclear. Here, we focus on chronic exposure to benzene ingested from drinking water and its
relation to cancer risk to provide an approximation of the human health impacts of petroleum
product contamination. While other gasoline constituents have been linked to adverse health effects
(most notably MTBE in recent years), most studies for policymaking purposes limit the number of
risks and exposure pathways addressed in the analysis to those that are best understood and
documented in the literature (EPA 2000, EPA 2011a, 2011b, 2011c).
Based on a 2010 risk analysis supporting revisions to federal UST regulations, the expected number
of cancer cases is reported on a per-release basis, based on a range of scenarios increasing in severity
from a 10-gallon leak discovered one year after release to a 5,000-gallon leak discovered 100 years
after release. With approximately 3,000 releases in Washington, the expected number of cancer cases
possibly attributable to benzene exposure is shown in Table 4.2, below for this range of release
severities.
Table 4.2. Estimated human health impacts of benzene contamination in Washington.

Expected # cancer cases
per UST release (1,2)
Estimated # of releases
Cancer cases/100,000

1 year until
discovery, 10
gals. released

1 year until
discovery, 50
gals. released

5 years until
discovery, 50
gals. released

100 year until
discovery, 5,000
gals. released

0.000000012
3,000
3.6

0.000000032
3,000
9.6

0.00000017
3,000
51.0

0.000019
3,000
5,700

(1) From benzene exposure via contaminated drinking water
(2) Source: RTI International, “Risk Analysis to Support Potential Revisions to Underground Storage
Tank (UST) Regulations,” December 22, 2010.

To put the above table into perspective, a 5,000-gallon leak does not necessarily represent an
isolated occurrence. In a 2014 report, the Association of State and Territorial Solid Waste
Management Officials (ASTSWMO) related the details of 21 severe LUST releases nationwide since
2007. At least 13 of these events (62 percent) involved the release of more than 1,000 gallons of
product; of these, four (19 percent) involved the release of more than 5,000 gallons (ASTSWMO
2014).
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Economic impacts of cleanup activities on local communities
The benefits of a site cleanup/remediation can be expressed as an increase in the value of a desired
outcome, such as recreational use or property value, or in terms of costs avoided by the cleanup. We
discuss two categories of the economic benefits of site remediation:



Drinking water source protection – based on the avoided loss of safe, reliable drinking
water from community water systems and private wells
Effects on neighboring property values, as well as avoided damages from underground
contamination (e.g. vapor intrusion)

In addition to the above benefits, the direct costs of site cleanup/remediation, including planning
and design, construction and cleanup, and ongoing will be estimated on a statewide, annual basis.
Table 4.3 shows the calculations necessary to estimate the benefits of the current level of cleanup
activities on drinking water systems:
Table 4.3: Calculation of economic benefits of cleanups on drinking water systems
Step
1. Determine number of households at risk
2. Estimate household willingness to pay (WTP) for
drinking water availability

Notes
Taken from Table 4.1, divided by average
people per household statewide
Literature survey of household WTP
(summarized in Table 4.4)

3. Estimate reduction of drinking water system risk
due to cleanups (70 per year assumed)

EPA (shown in Table 4.5)

4. Multiply lines 1*2*3

= Annual value of avoided drinking water
system impairment

Drinking water source protection
The economic value of drinking water is not necessarily equal to the price paid by the ratepayers of
community water systems. These prices are typically based on the average costs of delivering the
water to households, but do not reflect the full value to the people consuming it. The concept of
willingness to pay (WTP) is used, rather than market price, to estimate this value. Put simply, WTP is
the maximum amount an individual is willing to give up in order to obtain drinking water of a
certain quality. In these terms, a deterioration of drinking water quality or a service interruption due
to source water contamination would be considered an economic loss.
Household Willingness-to-Pay for drinking water availability
Numerous studies have estimated the household WTP for avoiding impairment of community water
system supplies. The estimates reported here range from $310 to $1,049 annually. These figures,
multiplied by the number of households and the proportion of system supply at risk, results in the
system-wide WTP figures reported in Table 4.4 for the ten water systems described earlier in this
section.
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Table 4.4. Estimated willingness to pay to avoid drinking water impairment, by water system.
Water system
Tacoma
Spokane
Renton
Auburn
Richland
Tumwater
Centralia
Battle Ground
Omak
Yakima

WTP - Low
$4,237,999
$14,673,545
$5,397,661
$3,495,556
$4,329,729
$1,290,070
$720,076
$260,750
$306,309
$241,646

WTP - Med
$9,440,319
$32,685,930
$12,023,515
$7,786,496
$9,644,652
$2,873,683
$1,603,998
$580,832
$682,316
$538,276

WTP - High
$14,347,786
$49,677,426
$18,273,834
$11,834,238
$14,658,340
$4,367,543
$2,437,823
$882,772
$1,037,012
$818,094

Total

34,953,341

77,860,017

118,334,867

Probability of Drinking Water System Impairment
The extent to which cleanups remove the potential for drinking water contamination represents the
annual economic benefits as defined in this section. Table 4.5 lays out the first set of calculations:
the expected reduction in contamination risk to the ten vulnerable water systems listed in the 2009
Ecology report. An estimate of the additional cleanup benefits made possible by the
proposed revolving loan fund program follows this analysis.
Table 4.5. Avoided contamination of drinking water systems at current cleanup rate
70
41%
0.1%
0.0287

Cleanups per year (historical average in Washington, Dept of Ecology 2014)
Percent of UST releases affecting groundwater (1)
Assumed probability of UST release disrupting water supply
Well contamination events avoided per year

(1) EPA 2011 UST Appendices, Page G4

While the probability of a contamination event (0.0287) in Table 4.5 may appear small, it is roughly
equivalent to a major drinking water system contamination event occurring once every 35 years (the
reciprocal of 0.0287 ≈ 35). Even at this seemingly low level of probability, the economic effects can
be substantial, as shown in the calculations below.
Economic Benefits of Cleanups for Drinking Water Use
The WTP figures from Table 4.4 are multiplied by the reduced probability of a contamination event
from Table 4.5 to calculate the annual economic benefits of site cleanups. These calculations are
shown in Table 4.6, below.
Table 4.6. Avoided Annual Losses from water system impairment.
Avoided Costs of Water System Impairment
Low
Mid
Annual Household WTP for 10 water systems
$34,953,341
$77,860,017
Reduced probability of impairment
0.0287
0.0287
Annual economic benefit
$1,003,161
$2,234,582
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Property Value Effects
The impairment of land use has its own set of economic consequences. Polluted sites must be
cleaned up, causing business interruptions that may reverberate throughout local communities.
Vacant, contaminated sites may also depress nearby property values and prevent more valuable uses
of adjacent properties.
Effects on gasoline station sites
Historical property sales data for gasoline station sites show no clear relationship between previous
contamination and market value (Retail Petroleum Consultants 2015). This is due to a number of
factors: if a gasoline station remains the highest and best use of the property, potential buyers will be
willing to pay for the income-generating value of the site, which is not likely to be affected by past
contamination once the site has been cleaned up. The effect of contamination on the value of a site
awaiting cleanup is expected to be based on this income-generating potential, less a discount
reflecting the costs and risks of remediation. This would require gasoline station property sales data
and detailed information about site conditions that are not available at this time.
Based on these findings, we focus instead on the effects of site contamination on nearby properties,
a topic that has been researched more frequently. This line of research spills into the broader topic
of brownfield redevelopment, which is also discussed below. We focus specifically on the effects of
a contaminated LUST site on the selling prices of commercial and residential properties in close
proximity.
While it seems reasonable to assume that a contaminated property would have a negative impact on
surrounding property values, the valuation literature remains ambiguous on this point. Studies on
residential properties near contaminated sites have found negative effects in the range of 9 percent
to 17 percent, but have also found cases where contamination was associated with an increase in
nearby property values. The commercial property valuation literature shows a more consistent
negative effect, with values ranging from a 29 percent to 42 percent reduction in property values
near a contaminated site.
Property Value Estimates
While it would be ideal to have direct estimates of the economic effects of leaking petroleum storage
tanks on property values, no empirical studies of this issue in Washington appeared in the literature
review. A next-best approach is to survey the property valuation literature for studies conducted in
other locations that are applicable to the UST situation in Washington.
Table 4.7 shows the calculations necessary to estimate the benefits of cleanup activities on property
values.
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Table 4.7: Estimated benefits of cleanup on property values.
Step
1. Determine value of properties that could be
affected by LUST contamination
2. Estimate percentage of parcels actually affected
by cleanup of a site

Notes
A. Identify parcels within 300 ft of UST
B. Estimate property value from WA
Department of Revenue
Assume 70 cleanups/year, divided by
number of parcels from A, above

3. Calculate potential loss in property value due to
contamination (%)

Range of values from literature review

4. Multiply lines 1*2*3

= Capitalized property value benefits

To estimate the impact of LUSTs on nearby properties, we begin with parcel data for 21 of the
state’s 39 counties for which data were available, selecting from these all parcels within 300 feet of
an underground tank site. These counties8 represent over 78 percent of the state’s population.
A literature review of property valuation studies across the country yielded a range of estimates for
commercial and residential properties. These values ranged from a 5 percent to 17-percent reduction
in value for residential properties to a 14-percent to 42-percent reduction in values for nearby
commercial properties (Simons and Sementelli 1997; Simons, Bowen, and Sementelli 1997; Simons,
Bowen, and Sementelli 1999; Gayer, Hamilton, and Viscusi 2000; Fischhoff 2001; Jackson 2001;
Greenberg, Downton, and Mayer 2003; Davis 2004; Case, et al. 2006; Jenkins, Kopits, Simpson
2006; Messer, et al. 2006; Simons 2006; Zabel and Guignet 2012; Guignet 2013; Guignet 2014).
The GIS parcels were classified as commercial or residential based on data in the GIS files, and the
impairment in residential/commercial property value was applied to the estimated total property
value9, as illustrated in Table 4.8, below. The benefits of cleanup efforts were then estimated by
multiplying these values by the percentage cleaned up per year (1.3 percent of residential parcels, and
2.1 percent of commercial parcels, were within 300 feet of a cleanup).

8
9

Only counties with parcel data available in GIS format were included.
Washington policy calls for assessed property values to be equal to market value.
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Table 4.8. Estimated effect of 70 Leaking Underground Storage Tank (LUST) site cleanups/year on
property values (millions of dollars)
Residential

Low

Mid

High

$3,445.0
0.7%

$3,445.0
0.7%

$3,445.0
0.7%

4.8%

9.5%

17%

Loss of residential property value (1 * 2 * 3)

$1.2

$2.3

$4.1

Commercial

Low

Mid

High

$10,476.0
1.2%
14%

$10,476.0
1.2%
28%

$10,476.0
1.2%
42%

$17.6

$35.2

$52.8

1. Value of parcels within 300 ft of LUST
2. Expected % of parcels within 300 ft of a LUST cleanup each
year.
3. Total property value impairment (%)

1. Value of parcels within 300 ft of LUST
2. Expected % of parcels affected by a LUST
3. Total property value impairment (%)
Loss of commercial property value (1 * 2 * 3)

Sources: County GIS managers, Washington Department of Revenue, literature review. Figures in table are rounded

Cleanup Costs
Table 4.9 shows estimated annual costs for replacing and remediating underground storage tank
sites, based on national data from EPA (EPA 2011c).10
Table 4.9. Estimated costs of tank replacement and remediation.
Small extent,
Large extent,
Costs of tank replacement/
Small extent, Large extent, soil
Groundwater
Groundwater
remediation per site
soil only
only Contamination Contamination
Investigation, assessment,
design, oversight
$100,000
$200,000
$100,000
$200,000
Tank replacement
Estimated range between $175,000 - $400,000
Remediation activities*
$26,800
$120,700
$117,000
$453,200
Total costs per site
$301,800
$570,700
$542,000
$1,053,200
Frequency
51.9%
16.7%
6.2%
24.3%
Expected # cleanups by type
36
12
4
17
Expected annual costs by type
$10,964,394
$6,671,483
$2,352,280
$17,914,932
* Soil treatment, excavation, disposal, monitoring over relevant project lifetime

Grand Total cleanup costs: $37.9 million/year

Costs for cleanup can come from a variety of sources including insurance claims, private funds, legal settlements, and
in some cases grants from local, state or federal government grants.
10
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Summary of Benefits and Costs of Petroleum Tank Cleanup
While the foregoing analysis is not a benefit-cost analysis in the exact sense of the word, it may be
useful to compare the costs of petroleum tank cleanups with the benefits described above. There are
several key points to report here:
There are many benefits associated with site cleanups, of which we have reported only two.
If other benefits were to be included, such as avoided vapor intrusion issues and direct human
health impacts (e.g., cancer cases), the benefits would be higher than the range reported here. Thus,
the above analysis is conservative in its estimate of the benefits.
The analysis considers annual benefits, which accrue in perpetuity. On the other hand,
cleanups can be thought of as a one-time cost (assuming they do not recur). This one-time cost
needs to be compared against the stream of benefits (similar to an annuity) that occurs for decades
into the future. For example, over 20 years, the net present value of a $1 million/year annuity would
be $14.2 million at a 3.5% discount rate (the current rate on Washington State General Obligation
bonds). The comparison of benefits and costs of cleanups are shown in Table 4.10, below:
Table 4.10: Comparison of benefits and costs of tank cleanups in Washington.
Annual Benefits of Cleanups ($ millions)
Drinking water systems
Property values (annualized)
Total annual benefits
Total benefits over 20 years (3.5% discount rate)
Annual cleanup costs ($37.9 million avg, +/-10%)
Net benefits

Low
$1.0
$1.2
$2.2
$31.3
$34.1
-$2.8

Mid
$2.2
$2.2
$4.4
$64.6
$37.9
$26.7

High
$3.4
$3.2
$6.6
$98.1
$41.7
$56.4

The broader conclusion is that the one-time costs of cleanup activities generally appear to be less
than the lifetime benefits, in which case cleanup expenditures would be justified solely by their
economic benefits (while still recognizing that cleanups must occur by law).
Payback Period of Investment in Cleanups
As the benefits of cleanup accrue over time, they can also be shown graphically, as in Figure 4.1,
below, which compare the estimated benefits from Table 4.10 with cleanup costs. In the mid- and
high-range benefit scenarios, it takes approximately ten years and five years, respectively, for benefits
to outweigh the costs. In the low-benefit scenario, benefits do not exceed the costs in the timeframe
analyzed, but considering that site cleanups are not optional, the benefits still offset most of the
costs of cleanup.
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Figure 4.1. Cumulative benefits of current (and accelerated) rate of cleanups, statewide.
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Impacts of Increased Cleanup Rates
The above benefits reflect the status quo, or no-action alternative. One of the expected impacts of
the proposed revolving loan program described in this report is to increase the rate of site cleanups.
If $10 million in financial assistance from revolving loans enabled an additional 10-15 cleanups per
year, it would translate to an additional $4.6 million to $20.3 million in cumulative benefits and an
additional $4.9 million to $8.1 million in costs, as shown in Table 4.11, below. Again, due to the
nature of a revolving loan program, this $10 million outlay may be recouped as loans are repaid.
Table 4.11. Benefits of increased cleanups.
Annual Benefits of Cleanups ($ millions)
10 additional cleanups
15 additional cleanups

Low
$4.6
$6.9

Mid
$8.9
$13.4

High
$13.5
20.3

Costs of cleanups
10 additional cleanups
15 additional cleanups

$4.9
$7.4

$5.4
$8.1

$6.0
$8.9

Net benefits
10 additional cleanups
15 additional cleanups

-$0.4
-$0.5

$3.5
$5.3

$7.6
$11.4

KEY POINTS










Some of the most notable impacts from petroleum releases can be found in the reduced
risks to community water systems, which provide the domestic drinking water supply to 87
percent of Washington residents.
At the current rate of LUST cleanups, the value of risk reduction to drinking water systems
is estimated to range between $1.0 and $3.4 million per year, a figure which does not account
for the avoided damages from replacing or treating a drinking water supply to remove
contaminants.
The value of properties near contaminated USTs may increase following a cleanup, with a
range of studies estimating a measurable effect of contamination in terms of property values.
Based on a review of the valuation literature, we estimate statewide benefits of approximately
$1.2 million to $3.2 million per year at the rate of 70 cleanups per year.
Cumulative benefits of cleanup from the two categories considered above range from $31 to
$91 million over 20 years.
The cost of site cleanups is estimated at $37.9 million per year, based on a cost distribution
obtained from recent nationwide EPA data.
Assuming the above relationship between benefits and costs holds, additional cleanup
activities may produce between $460,000 and $1.35 million in cumulative benefits per site, at
an average cost of $540,000 per cleanup.
Moreover, if interest and principal payments are returned to the state, the state will be able
to maintain the program at a lower cost than the benefits realized.
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5. Economic impacts of gasoline station closure and abandonment
This section addresses the economic impacts associated with the closure and abandonment of retail
gasoline stations. ‘Economic impacts’ is a term that for clarity should be defined. Economic
activities, by their nature, have economic impacts. The real question is whether those impacts are
good or bad in some subjective manner. Economists tend to deal with this issue by examining
economic efficiency. For purposes of this report, economic efficiency is assessed by looking at the
impact on producer profits and on either consumer costs or consumer value.
The market structure of the retail gasoline station industry
Washington State had approximately 2,000 retail gasoline stations in 2012, with average sales of $4.1
million per station. Employment averages 6.7 employees per station (United States Census Bureau
2015). Gasoline stations with convenience stores – a narrower definition – numbered approximately
1,700 in 2012, with average sales of $3.8 million.
Gasoline station employment in Washington fell by 12.0% from 1997 to 2012, during a period when
Washington’s population increased 6.7%. This decline is partially due to fewer stations, with the
closure of approximately 100 stations since the start of the Great Recession in late 2007 and fewer
employees per station (U.S. Census Bureau 2015a and 2015b).
The trend in gasoline stations is for an increasing number of high volume gasoline stations at large
retailers, such as Costco. These ‘hypermarkets’ accounted for just 5.9% of all retail gasoline sales in
2002 (Depro, Wood, Jones, & Patil 2007), indicating they were a smaller percentage of the number
of stations, given their higher average volume. This percentage was expected to have more than
doubled by 2007 (Depro, et al. 2007).
The retail gasoline market is highly competitive, and is a good approximation of perfect competition,
albeit with a spatial competition aspect added.11 The analysis of the closure of a single firm in a
perfectly competitive industry is fairly straightforward. Firms in perfect competition earn no longrun economic profits. While there are distributional impacts from the closing of a gasoline station –
employees are laid off and suppliers are impacted – consumers are typically no worse off, at least
when other gasoline stations are nearby and congestion at or getting to those stations is not an issue.
Remote and rural gasoline stations do not fit this model well and this subject is revisited below.
One pertinent aspect of the retail gasoline station industry is the capital required to open a new
station and to upgrade existing stations. A new station with a convenience store can cost between $1
million and $1.5 million. Adding a high-capacity gasoline station to an existing hypermarket can be
as low as $500,000 (EPA 2007).
The increasingly competitive nature of the retail gasoline market, particularly the high-volume
stations that can benefit from economies of scale, makes it difficult for small-volume gasoline
stations to cover their costs of UST upgrading. Facilitating financial assistance could help the
stations survive, but an eye must be kept on whether the stations are viable in the longer term, given
their local competition.
Economic impact of gasoline station closure
The reduction in the number of gasoline stations from prior to the Great Recession is consistent
with how a perfectly competitive market would be expected to respond. As demand fell, some
For empirical support, see Lee (2007) for a discussion and analysis of spatial competition in the San Diego, CA retail
gasoline market.
11
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gasoline stations were unable to avoid negative economic profits and shut down. That, in itself, is
not problematic, assuming that other nearby stations remain open or new stations open to serve that
population, and the increased business or change in traffic patterns will not increase congestion
significantly.
The closure of a gasoline station in a rural area, with no other stations nearby, is a different matter.
To assess this situation, the Department of Ecology database on active UST facilities was used to
obtain information on the location of the state’s retail gasoline stations. From that location
information, the distance to the nearest two gasoline stations, and the number of gasoline stations
within 1, 2, 5, 10, and 20 miles were calculated. The age of the oldest operational tank at each site
was also calculated from the Ecology data. The result was a list of 2,046 gasoline stations, with
information on the stations’ nearest competition (or substitutes, when viewed from the consumer’s
perspective). The resulting distribution is shown in Table 5.1.
The group of greatest relevance for this study are those stations over 25 years old and more than
two miles from the nearest neighboring gasoline station. This accounts for 90, or 4.4 percent, of the
2046 gasoline stations. See Figure 5.1. If the relevant population is expanded to include those that
are more than one mile from another station, the relevant population increases to 210, or 10.3% of
the total.
Table 5.1. Age and distance to nearest neighboring gasoline station, WA, September 2015.
Age
range
(years)

<0.5

0.5-1

1-2

2-5

5-10

>10

Total

<20

420

170

85

70

17

762

1,524

20-25

245

84

39

41

20

21

450

25-30

270

71

32

31

9

4

417

30-35

103

49

24

18

5

3

202

35-40

39

15

13

9

1

2

79

40-50

49

24

12

4

2

1

92

>50

19

8

3

0

0

1

31

1,145

421

208

173

54

45

2,046

Total

Distance to nearest neighboring gasoline stations (miles)
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Figure 5.1. Washington State retail gasoline stations with USTs more than 25 years-old and more than
two miles from nearest neighboring gasoline station, 2015.

Another way to identify the stations with the potentially greatest impact from closure was to look at
those over 25 years old and with no other stations within five miles. This produced a relatively small
list of 23 stations. See Figure 5.2. Most of these were in relatively rural counties, including Grays
Harbor and Okanogan, with three stations each, and Grant, Klickitat, Mason, and Pacific counties,
each with two stations meeting these criteria.
Figure 5.2. Washington State retail gasoline stations with USTs more than 25 years old with no other
gasoline stations within five miles.

It is difficult to make general statements about the customers served by rural gasoline stations and
whether they are impacted by the closure of a gasoline station. A station located on a rural stretch of
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highway may be primarily serving travelers, who have the option of stopping earlier or later to
refuel. Loss of a gasoline station may pose an inconvenience, but substitutes are available with little
increase in time or other expenditures. These customers are not as impacted as the local residents,
who must drive further to refuel, leading to time costs and vehicle operating costs. The closure of a
gasoline station may also lead to slight increases in gasoline prices at nearby stations. For example, a
town with two stations benefits somewhat from price competition between the two stations. The
loss of one of the two stations would be expected to increase prices at the remaining station.
Gasoline stations off of highways may serve to pull travelers into a town, benefitting other
businesses. The economic activity is likely to shift to a different location, but does represent a
distributional impact that may be important to these communities.
Given the sensitivity of any economic impact analysis to the location of a gasoline station, their
customer base, the local population, and whether local government workers or emergency
responders rely on the station for fuel, analyses should be on a case-by-case basis.
Economic impact of gasoline station abandonment
The economic impact arising from the abandonment of a gasoline station or other petroleum UST
site is more complicated than the closure of a station. In addition to the impacts – or lack of impacts
– discussed above, abandonment creates issues related to any needed site cleanup and closure. Many
of the impacts have both economic efficiency and distributional components. Who pays for the
cleanup and the impact on the economic value of surrounding property are two key issues.
The courts determine the final responsibility of who pays for site remediation of an abandoned
gasoline stations. Both the owner and site operator are potentially liable, but the burden of the
cleanup could fall to state taxpayers if the responsible parties are insolvent.
While any burden pushed onto state taxpayers is diffusely spread, the impact on neighboring
property owners and the broader community is more concentrated. While there have been several
studies12 of the impact of LUSTs on surrounding property values, these studies do not address the
abandonment of a LUST site. Indeed, the results can be difficult to interpret without taking the
expectations of property owners, once contamination is found, into account. Guignet (2013) found
that the discovery of a leak could actually increase surrounding property values. This is difficult to
interpret and may indicate buyer expectations that the site will either be cleaned up promptly –
implying that property values were depressed due to the uncertainty of contamination – or that the
site will be converted to another, more desirable use. Guignet (2013) also finds that a negative
market impact from LUSTs is most clearly seen with properties with drinking water wells,
particularly if those wells have been tested for contamination.
With abandonment, the impact on neighboring properties will depend on how the local and state
governments respond. If the site can be cleaned up quickly and either returned to use as a gasoline
station, or converted to another use, property values can be expected to increase. Lack of action,
uncertainty about cleanups, or lingering contamination, however, can stall such gains, leaving nearby
property owners and the local community worse off.
The loss of a gasoline stations, whether it is due to closure or abandonment, can have quite different
impacts from one community to the next. The loss of a station in an urban setting where there is no

See Guignet (2013), Guignet (2014), and Zabel and Guignet (2012) for three of the most recent analyses of property
value impacts.
12

Economic Report on Petroleum Storage Tanks in Washington

32

site contamination and where the station’s site is used for a more highly valued use can actually
increase the well-being of the neighboring property owners and the general community. But the loss
of a station in a rural community, with only one station, could have significant negative
consequences. Because of these widely varying impacts, from the positive to the negative, each case
of potential closure or abandonment should be evaluated on its own merits. Any policy or program
that is better able to distinguish between these types of cases is likely to be more cost-effective at
reaching Washington State’s goals of protecting the health of its population and supporting local
communities.
KEY POINTS


Washington’s retail gasoline sector is highly competitive with low profit margins.



Most gasoline stations are not owned by large corporations, but should be considered small
businesses.



An increase in high-volume gasoline stations at hypermarkets puts added pricing pressure on
the smaller stations.



The closure of unprofitable businesses, including gasoline stations, is a normal market
phenomena, but can leave local communities without their primary source for motor vehicle
fuel and at an economic disadvantage.



The abandonment of gasoline stations can increase the chance of site contamination,
decrease neighboring property values, and hinder economic development.
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6. Program design alternatives
Analysis of statewide need
As the findings in the previous sections of this report have demonstrated, there is clear evidence that
contamination from leaking petroleum storage tanks poses growing risks to drinking water, human
health, and economic activity in the state. In addition to these concerns, UST owners will find it
increasingly difficult to obtain insurance due to the anticipated increase in the number of older tanks
in the years ahead. For many tank owners and operators, there are no feasible options to pay for
cleaning up contamination at their sites without effective insurance coverage or access to private
sector loans.
While some programs have been devised at the federal and state levels to address environmental
cleanup priorities in other media, to date, none of these programs apply to the needs faced by
underground storage tank owners/operators.
In a 2014 report on the national LUST cleanup backlog, EPA examined the situation in Washington,
such as sites undergoing repeated rounds of site assessment and remediation, concluding that, “in
the long run, this approach might be both longer and more costly,” and recommended ways to
accelerate the closing process for releases, such as allocating sufficient resources to characterize and
remediate sites quickly and decisively (EPA 2014).
In response to the state’s leaking petroleum tank problems, a group of stakeholders13 has indicated
support for addressing the market failure in which private insurers are unable to assume the
heightened risks posed by aging tanks, and lenders are unwilling to extend financing to owners of
impaired assets.
Following extensive conversations with participants in the petroleum tank cleanup, public health,
and community economic development communities, PLIA is now evaluating options to provide
the state’s tank owners and operators with the resources to:




Clean up historical or ongoing contamination caused by leaking tanks.
Replace or upgrade aging fuel systems to prevent leaks and to dispense the kinds of fuels
demanded in the current market.
Help stations adapt to changing market conditions by allowing loans to include the
installation of electric vehicle (EV) charging stations.

Program alternatives
Two classes of program alternatives were examined. First, existing programs were evaluated to
determine whether they were applicable to the target population of gasoline station
owner/operators. These are illustrated in Table 6.1 below. As can be seen, neither of the existing
programs addresses the needs of the target population of private gasoline stations.

13

See Appendix D for list
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Table 6.1. Existing cleanup financing programs.
Alternative

Features/examples

Applies to target
population

Comments

Remedial action
grants from
Ecology

Funding to local governments
that have completed independent
remedial actions at a site

No

Privately-owned sites
not eligible for program

Existing Drinking
Water State
Revolving Fund
(DWSRF)

Can provide funds for source
water protection, though this is
often framed as a way to buy out
contaminated sites

No

Funds are for
community water
systems, whose
priorities may not
include private tank
cleanups.

The next class of alternatives includes three potential financing options to meet the needs of the
state’s gasoline station owners and operators: grants, loans, and loan guarantees. These are
summarized in Table 6.2, below.
Table 6.2. Potential financing program alternatives.
Alternative

Features/examples

Pros

Cons

Grants

Direct payment for cost of
cleanups, upgrades, and
replacement upgrades. Can
fund entire cleanup or require
matching funds.

A large pool of
applicants could allow
for the selection of
high-value projects

Once initial funds are
depleted, new
appropriations are needed.
Distorts market signals to
grantees, leading to
possible inefficiencies.
Perception that
government is “picking
winners and losers.”

Revolving
loan
program

State-administered loan
program for cost of cleanups,
upgrades, and replacement.
Debt service is returned to
account, allowing for additional
lending

Loan
guarantees

Private sector loans for cost of
cleanups, upgrades, and
replacement upgrades, backed
by government guarantee in
case of default.

Preserves economic
incentives for owners
and operators to
reduce risks of future
leaks. Loaned funds
generate interest
earnings

Requirements for financial
management require
additional expertise.

Preserves economic
Requires buy-in from
incentives. Relatively
private sector lenders.
simple statutory change
Funds required to maintain
guarantees must be held in
reserve.
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Two funding mechanisms were considered: the existing Petroleum Products Tax (PPT), which
funds PLIA’s current programs, and the issuing of the State general obligation (G.O.) bonds. It was
determined that the PPT would be sufficient to cover the costs of a loan program, and given that it
is already in place, would be the preferred method to fund the loan program described below.
No-action alternative
A no-action alternative would keep in place PLIA’s reinsurance and heating oil tank funding
activities until at least 2020, PLIA’s statutory expiration date. While this is expected to support some
portion of the annual site cleanup activities in the state, several factors have changed since the
advent of the reinsurance model. The preceding sections of this report have described many of these
factors, including the following:







Insurance policies could be cancelled at an increasing rate each year due to the annual
growth in the numbers of older tanks, leaving owner/operators in a position where they
cannot operate their businesses.
Forced site closures may have a disproportionate effect in remote areas served by few-andfar-between locations.
Policy cancellation will slow the pace of cleanups, with negative environmental, economic,
and fiscal impacts.
Adoption rates of EV and alternative fuel technologies could be delayed, with associated
environmental impacts, such as greenhouse gas emissions in excess of statewide targets.
Community water systems providing drinking water to hundreds of thousands of
households will remain at risk of shutdown or interruption due to contamination from
leaking tanks.
PLIA will face difficulties in fulfilling its reinsurance mission if insurers refuse to renew
policies.

Criteria for evaluation/comparison of alternatives
The alternatives described above were evaluated along the following criteria:






How well does the alternative cover the targeted population of tank owners?
Can the program remain fiscally sustainable?
Is the alternative based on a tested, successful model?
How easily administered is the program?
Does it have the support of multiple stakeholders?

A revolving loan program of the kind described in this report appears to have more of the above
features than any of the alternatives. Such a loan program could operate indefinitely, in theory, as
long as revenues from repayments are greater than the costs of running the program. The model has
been used on a nationwide scale in the Clean Water- and Drinking Water State Revolving Fund
programs, and lessons learned from those programs can inform a PLIA-managed program, both in
terms of program design and administration (GAO 2015). By partnering with DOH, PLIA can
leverage local experience in managing a revolving fund program. While stakeholder support is likely
to depend on the program design and long-term financial outlook, there is great interest in
addressing the aging tank problem in Washington. Finally, the proposal has obtained the support of
EPA officials (Communication from EPA Office of Compliance and Enforcement to PLIA,
October 7, 2014. See Appendix).
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Revolving loan programs have other desirable features compared to grants. With a loan, owners or
operators remain financially responsible for their activities, must meet underwriting requirements,
and face the same set of tradeoffs and risks as other gasoline station operators who may be funding
their cleanup projects from different mechanisms.
Preferred Alternative: Revolving Loan Program
PLIA proposes to use funds raised by the PPT in a revolving loan program, in which the interest
and principal repaid by borrowers returns to the program, allowing for further lending activities. The
program’s financial model is described in more detail in Section 7.
Legal Analysis of Preferred Alternative
The state Attorney General’s Office has issued an opinion affirming the validity of the proposed
loan program. This is included in Appendix A. As the other alternatives were eliminated due to
other criteria, they were not included here.
Proposed loan qualification criteria
Loan qualification criteria will be identified and finalized through the public engagement process
based around rule development. Some considerations that have already been identified include the
following:











Extent of historical contamination. Immediate free product removal required, and
impacted groundwater present.
Age of tank(s). Older tanks are more likely to fail/have failed.
Site Hazard Assessment. Level of environmental/ecological impact of historical
contamination.
Financial need. Owner can provide documentation of financing denial.
Impact to property value.
Community need. Isolated communities depend on the station as their source of motor
vehicle fuel for essential emergency, medical, fire and police services.
EV charging station installation. Incentivize the installation of EV charging stations.
Proximity to surface water and potable water. Contamination that has potential to
impact water resources.
Insurance need. The inability to obtain insurance through a PLIA-reinsured provider.
Current policy exceeded. Owner/operator exceeded their current policy limit for cleanup
before completing cleanup.

Interest Rates for Loans
The mechanism for determining interest rates for loans in the proposed program will be determined
during the rulemaking process, and will be based on criteria such as affordability to borrowers and
financial sustainability of the revolving loan program.
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Grants / principal forgiveness
Incentives may be offered to encourage participation in the loan program. These could take the
form of reduced interest rates or in the forgiveness of a portion of the principal amount borrowed.14
These incentives may be extended to projects that include:




Installing electric vehicle (EV) charging stations or alternative fuel dispensers.
Sites located in remote areas or specially-designated zones, such as wellhead protection areas.
Cleanup activities that score exceptionally high in the qualifying criteria.

As will be shown in Section 7, reduced interest rates and principal forgiveness will reduce the
program’s account balance and could limit the long-term self-sufficiency of the revolving loan
program, so care must be taken when determining the scale of additional incentives. The costs of
providing these incentives may be offset by leveraging funding from other sources. For example,
projects qualifying for direct incentives could receive those benefits in lieu of principal forgiveness.
Potential environmental and economic impacts of the loan program
A revolving loan program funded by the PPT would allow existing resources (the Pollution Liability
Insurance Program Trust Account) to be put to use toward a broader range of cleanup, drinking
water source protection, and economic development activities. To the extent that cleanups funded
by the revolving loan program are conducted in a shorter time frame or result in more case closures
per year, the environmental and economic benefits of cleanup may occur at an accelerated rate.
One of the expected impacts of the proposed revolving loan program described in this report is to
increase the rate of site cleanups. An additional 10-15 cleanups per year resulting from site
owners/operators availing themselves of this loan program would translate to an additional $4.6
million to $20.3 million in cumulative benefits and an additional $4.9 million to $8.1 million in costs.
Assessment of owner / operator willingness to participate
PLIA’s experience with its recent pilot grant offering provides evidence of strong demand for
cleanup funding. With only a minimal amount of outreach, PLIA received 21 applications within 30
days for the three awards authorized in July 2015. While grants are expected to receive greater
interest than loans, it is reasonable to infer that sufficient interest in a revolving loan program will be
driven by the previously documented factors of aging infrastructure, insurability issues, and lack of
sufficient private sector financing for cleanups, upgrades, and replacement.
Administrative costs
The costs of administering the revolving loan program are anticipated to be in line with the costs of
the Clean Water and Drinking Water State Revolving Funds, which are administered by the state
Department of Ecology (Ecology) and Department of Health (DOH), respectively. In some
respects, individual tank cleanups may be less complex and easier to manage than these larger,
system-wide loan programs.15 A funding level of $10 million per year would provide at least 4 loans
These are often structured as performance-based incentives, in which the principal forgiveness occurs after
specified criteria are met.
14

The average size of loans under the CWSRF and DWSRF are $2.5 million and $1.5 million, respectively. These loans
are to systems with complex treatment, storage, and conveyance facilities, and stringent environmental and public health
requirements, all of which strongly suggests that a loan to a single UST operator would be significantly less complicated.
15

Economic Report on Petroleum Storage Tanks in Washington

38

per year. To ensure the availability of funds to all eligible operations, a cap on the amount of any
single loan may also be warranted.
Nexus between who pays and who benefits
The site owners who take out loans from the revolving loan program would be paying back the
loans with interest. As mentioned previously, this would maintain incentives for tank owners to
make economically efficient investment decisions (i.e., borrowers would choose the level of
replacement infrastructure appropriate to their operation – they would not over-invest in
equipment). The allowances for principal forgiveness and preferential interest rates would be used to
provide incentives for meeting certain policy objectives, and would do so possibly at a lower cost to
the fund than a program that only awarded grants.
Estimated impact of loans on closure
As mentioned in the discussion of the EPA’s backlog study (EPA 2014), many factors influence the
rate of case closures. The area most impacted by the availability of loans would be in the speedy
infusion of capital to pay for site investigation and remedial actions that efficiently and effectively
take care of the contamination, and avoids a drawn-out closure process.
It also stands to reason that insurance premiums would be lower after a successful cleanup,
offsetting some of the costs of taking out the loan in the first place.
Other Considerations
Many details of the revolving loan program will need to be determined in the rule making process,
based on collaboration between PLIA, the Washington State Department of Health, and other
stakeholders at the state and local levels. The optimal financial parameters will be discussed in
Section 7; other considerations include:






Best practices to minimize default rates.
Details of the loan process.
o E.g., on a rolling basis, or on a specific schedule.
o Applications review process.
Key performance indicators.
Developing synergies with other agencies/programs (e.g., volume-based discounts for
electric vehicle charging equipment, leveraging local community development funds).
Financial management plan – to be developed with implementing agency.
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KEY POINTS








Demonstrated statewide need: UST owners will find it increasingly difficult to obtain
insurance due to the anticipated increase in the number of older tanks in the years ahead.
There are no existing programs meeting the current needs of private UST owners.
A loan-based program can meet the needs of tank owners unable to obtain private financing
for cleanups, upgrades, and replacement.
A revolving loan program would provide tank owners and operators with loans to:
o Clean up historical or ongoing contamination caused by leaking tanks.
o Replace or upgrade aging fuel systems to prevent leaks and to dispense alternate fuels
demanded in the current market.
o Help stations adapt to changing market conditions by allowing loans to include the
installation of electric vehicle (EV) charging stations.
As determined by policy and fiscal sustainability, a loan program can also feature incentives
that replicate grants (such as principal forgiveness), making such a program more flexible
than a grant-only program.
Qualifying criteria for the loan program will be based on site and borrower characteristics,
and will ensure the efficient and effective use of loan funds
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7. Revolving Loan Program Analysis
This section examines the feasibility of using a revolving loan program to finance private petroleum
UST owners or operators seeking to upgrade or replace existing infrastructure or clean up
contaminated sites. The need for an revolving loan program assumes that private bank loans are not
available due to the current state of most UST properties lacking suitability as a secured asset with
known economic value. Five issues are addressed in this section. First, the funding source for the
revolving loan fund is evaluated for its ability to generate the needed revenue. Second, the potential
demand for loans, and how this demand is likely to change over the next 20 years is examined.
Third, operational parameters of the loan program, such as interest rates and annual loan amounts,
are identified. Fourth, three operational definitions of ‘self-sufficiency’ are defined. Finally, guidance
is provided on how altering the operational parameters of a petroleum UST revolving loan program
impact the ability to achieve the three levels of self-sufficiency.
Funding source: Petroleum Products Tax
A revolving loan program would be funded from the Petroleum Products Tax. The PPT currently
funds the Pollution Liability Trust Account, which covers claims for the Commercial UST
Reinsurance Program and – due to insufficient revenues from the heating oil tax – is also the
primary funding source for the Heating Oil Tanks Program. FY 2015 claims under these two
programs were $3.2 million and $5.9 million, respectively.
Revenues from the PPT flow into the Pollution Liability Trust Account. Interest earned on that
account is transferred to the General Fund, in accordance with Chapter 43.79A.040 RCW. It should
be noted that which funds have their interest transferred to the General Fund, and which are
credited to the fund, in whole or in part, is also specified in Chapter 43.79A.040 RCW. Whether this
will apply to the potential revolving loan program is another policy consideration.
Since it may be desirable to treat interest earned on funds in the Pollution Liability Trust Account
differently from interest earned on funds associated with a revolving loan program, it is assumed
that there is a separate trust account for the revolving loan program.
To evaluate the sufficiency of the PPT as the revenue source to fund and potentially sustain a
revolving loan program – or even a pure grant program – prior PPT revenues were compared to
several demographic and economic variables. The best relationship was found between the real
(inflation adjusted) taxable value of petroleum products and the state population. For the infrequent
time periods when the PPT has been imposed, the taxable value of petroleum products has averaged
$2485 per capita in 2014 dollars. This was found to be more consistent than using Washington’s
gross domestic product (GDP) as a predictor.16 State population growth is also easier to forecast
than state GDP, which further simplified the analysis.
Potential current revenue from the PPT is estimated at $50 million per year. Potential future PPT
revenue is projected to grow to approximately $75 million in current dollars ($57.5 million in 2014
dollars) by FY 2030, based on recent trends in population growth and inflation (0.9 percent and 2.2
percent, respectively). Even at zero population growth and no inflation for the next fifteen years,
revenues from the PPT would be adequate to fund PLIA’s reinsurance activities and the revolving
loan program. This revenue-generating capacity may also permit a reduction of the PPT if desired.
The coefficient of variation was used to select between using population and state GDP. The coefficient of variation is
calculated by dividing the standard deviation by the mean, and multiplying by 100. The coefficient of variation was 5.6%
for petroleum products taxable value per capita, and 14.9% for petroleum products taxable value per GDP.
16
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Based on current claims, expected changes to those claims, and the likely dollar amount of loans, the
PPT revenue is sufficient to cover the revolving loan program, Commercial UST Reinsurance
Program, and the Heating Oil Tank Program for the foreseeable future, including the next 20 years.
This conclusion also holds for periods when oil prices are unusually low, as is the current case.
Given that the PPT is a relatively robust revenue source, no other sources (such as capital bonds)
were evaluated to check for short- or long-term sufficiency as a funding source.
The demand for loans
One of the key drivers making it difficult or impossible for petroleum UST owners or operators to
obtain insurance is the age of their tanks. Tank warranties are typically 30 years, so tanks older than
30 years are more difficult to insure. At the same time, older tanks are more likely to have insurance
policies with retroactive dates that leave gaps in their liability coverage. Banks are unwilling to lend
on these properties.
The age distribution of tanks can give an indication of how the demand for publicly-provided loans
will change over the next fifteen years. Table 7.1 gives the age distribution for privately owned
commercial petroleum USTs that were listed as operational by the Department of Ecology, as of
September 2015. Government-owned tanks were excluded from the distribution, though their age
distribution is very similar to the privately owned tanks. The distribution is given for all tanks, as
well as for the oldest tank at each UST site. The latter distribution is most relevant for insurance
purposes, as insurance is for the entire UST site, and loans would be for a site, not for individual
tanks. The data was compiled using publicly available information from the Washington State
Department of Ecology (2015b).
There are several facts worth noting. First, of the 22.6 percent of tanks that are over 30 years old,
more than half reached the critical 30-year age within the past five years. Second, the number of
tanks surpassing the 30-year threshold will double over the next five years as the 25-30 age group
transition to become the 30-35 year age group. Third, the number of tanks at least 30 years old will
more than triple within ten years, and nearly quadruple within 15 years.
The distribution of the age of the oldest tank at each UST site tells a similar story, with the number
of such sites doubling in five years, more than tripling in ten years, and more than quadrupling in
fifteen years.
Many of the younger tanks are those installed over the last 15 years at hypermarkets. As such, their
owners have more financial resources, compared to the owners of the older tanks, which skew more
towards the ‘mom and pop’ type operation.
From these age distributions it is clear that the current indicators of increased premiums and
cancelled policies is just the beginning of an aging infrastructure problem that is likely to grow for
the next fifteen years, after which the growth rate should abate.
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Table 7.1. Age distribution of commercial, non-government, petroleum underground storage tanks (USTs), by tank and
by oldest tank at each UST site, as of September 2015.
Distribution by tank age

Distribution by age of oldest tank
at UST site

Number of
tanks

Percent of total

Number of sites

Percent of total

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35+

240
316
427
1,336
1,967
1,797
895
876

3.1%
4.0%
5.4%
17.0%
25.0%
22.9%
11.4%
11.2%

99
149
214
620
750
605
267
287

3.3%
5.0%
7.2%
20.7%
25.1%
20.2%
8.9%
9.6%

Total

7,854

100%

2,991

100%

Age range
(years)

Source: derived from data obtained from Washington State Department of Ecology (2015b).

Revolving loan program parameters
While there are many design and policy parameters to consider in structuring a revolving loan
program, eight were deemed critical to evaluating the financial soundness of the program over the
next 15 years. As with other program design details, these parameters will be identified and finalized
through the public engagement process based around rule development. They are, in no particular
order:










Number and dollar values of loans.
Length of loans.
Interest rate of loans.
Default rate and time to default.
Proportion of funds issued as grants or principal forgiveness.
Indirect cost charges (6-8%).
Whether loan amounts are increased with inflation.
Whether early repayment of principal is added to the pool for new loans.
Whether interest earned on a dedicated account funding the loans is retained in the revolving
loan program trust account, or transferred to the General Fund.

Self-sufficiency of a revolving loan program
The self-sufficiency, or sustainability, of a revolving loan program is determined by whether the
interest earned on the portfolio of loans is sufficient to cover a defined set of costs. The selfsufficiency of a revolving loan program can be important to its long-run effectiveness and to its
acceptability to key stakeholder groups. As an indicator of the growing importance of this topic, the
United States Government Accountability Office recently completed a study examining the
sustainability – or lack thereof – of state revolving loan funds tied to the EPA’s Clean Water and
Drinking State Revolving Funds (SRF) programs (GAO 2015).
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Loosely defined, self-sufficiency means that a loan program generates sufficient revenue to eliminate
the need for any infusion of additional funds. This study defines two levels of self-sufficiency:
Fund-level self-sufficiency: Ability of the revolving loan program to generate enough interest income
to finance new loans, and pay any fees to an implementing agency to cover their indirect costs.
Fund-level self-sufficiency would still require minor transfers from the Pollution Liability Insurance
Trust Account to fund any increases in operating costs directly or indirectly due to a revolving loan
program.
Program-level self-sufficiency: This level is only slightly more stringent than fund-level sufficiency. It
includes the ability to cover all of the expenses identified for fund-level self-sufficiency. In addition,
all incremental PLIA operating costs associated with the revolving loan program, such as the
addition of full time employees, are added to the expenditures that must be covered. Achieving selfsufficiency at this level is the threshold for the revolving loan program to not need any additional
infusions of revenue.
Evaluation of the potential for self-sufficiency
An Excel spreadsheet model was developed to evaluate the potential for a revolving loan program to
achieve self-sufficiency. The model included the design and policy parameters identified above.
The factors impacting the two levels of self-sufficiency are shown in Table 7.2.
Table 7.2. Factors affecting the self-sufficiency of a revolving loan program.
Program Design/Policy
Parameter
Dollar value of loans per
biennium
Length of loans
Interest rate
Default rate
Proportion of funds issued as
grants or principal forgiveness
Indirect cost charges
Whether loan amounts are
increased with inflation
Whether interest earned on
loans rolls over into loan
program trust account vs. being
transferred to the General
Fund

Self-Sufficiency Level
Fund-level

Program-level

Minimal impact

Somewhat important

Shorter loans support selfsufficiency

Varies, depending on dollar
value of loans

Higher interest rates support self-sufficiency in all cases
Lower default rates or grant/principal forgiveness percentages
support self-sufficiency
Lower indirect cost charges support self-sufficiency
Delays self-sufficiency, but if the increase is capped at a nominal
dollar amount it can support earlier self-sufficiency

Necessary for all levels of self-sufficiency

For purposes of discussing self-sufficiency, four parameters or groups of parameters were found to
be key:
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Grants, defaults, and principal forgiveness are similar, both in concept and in how they affect
self-sufficiency, so they can be thought of as one set of parameters. The percentage charged for
indirect costs also enters the model in a manner similar to these variables.



Annual default rates for commercial loans to gasoline stations have ranged from less than one
percent to more than four percent in the Western United States over the last four years. As the
proposed program is a relatively new concept, and the characteristics of potential borrowers
unknown, default rates will be presumed to fall along the high end of the range reported above.



The number of loans issued can influence the operating cost of the program, but the more
important factor is the total dollar value of all loans.



The length of loans issued is particularly important.



Interest rates are, of course, important for generating revenue, which supports self-sufficiency.
For illustrative purposes, the financial model uses rates of 5 percent and 8 percent over a range
of scenarios.

The factors favoring fund-level self-sufficiency include shorter-term loans (e.g., 5 years vs. 10 years),
higher interest rates (holding term length constant), lower grant percentage, lower default rates, and
a lower indirect cost percentage. Fund-level self-sufficiency is not particularly sensitive to the dollar
amount of loans when operating costs do not increase with the loan program. But if the loan
program must support several full-time employees (FTEs), then higher loan amounts are needed to
achieve program-level self-sufficiency. These higher loan amounts, and more loans in general, also
influence the need for additional FTEs.
For program-level self-sufficiency it is useful to think in terms of the size of a ‘loan portfolio’
needed to generate revenue to cover costs unrelated to the loan program. A larger loan portfolio
generates more interest income for a given interest rate and loan default rate, making it easier to
support self-sufficiency at an earlier date.
Factors that help achieve program-level self-sufficiency include shorter term loans, but only to an
extent. If loans periods are made too short, it becomes difficult for the loan portfolio to generate the
needed interest income to achieve self-sufficiency. Higher aggregate dollar loan amounts also aid
achieving self-sufficiency.
There is a cap on the potential time to self-sufficiency. For example, if all loans are 20-year loans,
and annual loan amounts are fixed in nominal dollars, then self-sufficiency, if it is possible, must be
reached in that 20-year period, unless future claims costs are falling in nominal dollars or are reduced
intentionally by PLIA.
Cash Flow Projections
Examples of expected cash flow under four scenarios can be found below. The scenarios differ by
the interest rate and the length of the loans. Net cash flows, as delineated by fund-level or programlevel, self-sufficiency are presented, along with a forecast for the potential revenue that could be
generated by the Petroleum Products Tax.
The net cash flow generated by a revolving loan program depends on many variables. This section
illustrates four scenarios where the interest rates and length of loans have been varied, but other
variables have been held constant.
The constant variables, or common assumptions, in all four scenarios are:
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Assumptions underlying estimates of potential revenue from Petroleum Products Tax
o PPT tax rate: 0.003 (0.3%), though a range can be supported
o Inflation: 2.2%
o Population growth: 0.9%
o Taxable petroleum products value per capita (2014 dollars): $2,485



Budget assumptions
o Incremental increase in PLIA capital budget for 3 FTEs: $450,000
o Budget inflator: 2.5%



Commercial UST and Heating Oil Tank claims assumptions
o No change in the nominal value of these claims from current levels



Revolving Loan Program assumptions
o Annual loans issued, net of program and contract management: $9,000,000
o Annual growth in loans: 0%
o Indirect overhead percentage for implementing agency: 7%
o Grants, principal forgiveness and defaults as percent of annual loans: 11.1%

The four scenarios modeled vary in the interest rate (r) and loan length, with following scenarios:
 Scenario 1: r = 8%; loan length = 30 years
 Scenario 2: r = 8%; loan length = 10 years
 Scenario 3: r = 5%; loan length = 30 years
 Scenario 4: r = 5%; loan length = 10 years
 Scenario 5: r = 3.5%; loan length = 30 years
 Scenario 6: r = 3.5%; loan length = 10 years
Each scenario calculates the expected net cash flow, as defined for each of two levels of selfsufficiency:



Fund-level self-sufficiency
Program-level self-sufficiency

Results are shown in Table 7.3 for years 1 through 5, and years 10, 15, and 20. Year 1 is assumed to
be Fiscal Year 2017.
Fund-level and program-level net cash flows are relatively similar, only differing by the incremental
costs of adding three FTEs. A more aggressive cleanup of existing contaminated sites can increase
the needed cash from the PPT in the earlier years, but decrease it in later years.
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Table 7.3: Net cash flow for four scenarios; nominal dollars.
Fund level self-sufficiency test:

Net cash inflow (outflow) from revolving loan program

Program level self-sufficiency test:

Net cash inflow (outflow) from revolving loan program + incremental
program costs
Year 1

Year 2

Year 3

Year 4

Year 5 Year 10 Year 15

Year 20

(Millions of dollars)

Potential Revenue from PPT
(same for all scenarios)

$56.51 $58.39 $60.32 $62.31 $64.35 $75.44 $88.01 $102.09

Scenario 1: r = 8%; loan term = 30 years
Fund level self-sufficiency
$10.63 $9.83
$11.08 $10.29
Program level self-sufficiency

$9.03
$9.50

$8.23
$8.72

$7.43
$7.93

$3.43 ($0.56)
$4.00 $0.07

($4.56)
($3.84)

Scenario 2: r = 8%; loan term = 10 years
Fund level self-sufficiency
$10.63
Program level self-sufficiency
$11.08

$9.29
$9.75

$7.95
$8.42

$6.61
$7.09

$5.26 ($1.44) ($2.78)
$5.76 ($0.88) ($2.15)

($2.78)
($2.06)

Scenario 3: r = 5%; loan term = 30 years
Fund level self-sufficiency
$10.63 $10.04
Program level self-sufficiency
$11.08 $10.51

$9.46
$9.93

$8.87
$9.36

$8.29
$8.78

$5.36
$5.92

$2.43
$3.07

($0.49)
$0.23

Scenario 4: r = 5%; loan term = 10 years
Fund level self-sufficiency
$10.63
Program level self-sufficiency
$11.08

$8.30
$8.77

$7.13
$7.62

$5.97
$6.46

$0.14 ($1.03)
$0.70 ($0.39)

($1.03)
($0.31)

Scenario 5: r = 3.5%; loan term = 30 years
$10.63 $10.14 $9.65
Fund level self-sufficiency
$11.08 $10.60 $10.12
Program level self-sufficiency

$9.16
$9.65

$8.67
$9.17

$6.23
$6.79

$3.78
$4.42

$1.33
$2.05

Scenario 6: r = 3.5%; loan term = 10 years
Fund level self-sufficiency
$10.63 $9.55
Program level self-sufficiency
$11.08 $10.01

$7.38
$7.87

$6.30
$6.80

$0.89 ($0.19)
$1.45 $0.44

($0.19)
$0.53

$9.46
$9.93

$8.47
$8.94
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KEY POINTS


A revolving loan program could be adequately funded with the existing Petroleum Products
Tax.



The potential demand for loans is expected to increase substantially in the next 5-15 years as
more USTs surpass the 25 years old mark.



Fund-level self-sufficiency, where the interest earnings from loans provides the capital for
new loans, is relatively easy to achieve, so long as interest rates are adequate, and grant,
principal forgiveness, and default rates are sufficiently low.



Program-level self-sufficiency, where the interest earnings cover the incremental operating
costs of the loan program, including new personnel, is aided by lending more, allowing PLIA
to have a larger loan portfolio.
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8. Staffing Model Analysis
PLIA currently operates with a Director and 5 full-time staff members, as shown in Figure 8.1,
below. Proposed new positions are also included in this chart, and are discussed in more detail
below.
Figure 8.1. PLIA organization chart, October 2015.

Staffing Requirements for New Program Activities
To ensure the activities funded by a revolving loan will proceed in a timely and effective manner,
loan applications will need to be evaluated on rigorous technical, financial, and community benefit
criteria to determine the likelihood of a successful cleanup. In addition, the technical nature of the
funded projects will require monitoring to ensure activities remain on track toward closure. Finally,
there will be a need for financial management expertise to maintain program funding targets and
lending capabilities.
The state of Washington Guide to Developing Strategic Workforce Plans describes a four-step planning
model to be used after an agency completes its strategic planning process. While this report is
intended to deal only with the additional workload related to the initiation of a revolving loan
program, the workforce planning model provides some structure to the analysis. The four steps
include:





Workforce Issues
Workforce Goals
Workforce Objective
Workforce Strategies

These steps follow from the organization’s strategic goals and objectives, in this case, the
implementation of a new financial assistance program.
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The primary workforce issue is that current staff capacity is strained and cannot assume the
additional responsibilities associated with the new business service. As demonstrated above,
workloads (as measured by claims processed) have increased while staffing levels have declined.
While this is an indicator of increased efficiency, there are limits to the workload that can be added
to the organization without additional personnel.
The workforce goal in question is the need to support the establishment, implementation and
growth of a new financial assistance program. This requires a combination of specialized experience
in site remediation as well as financial management that PLIA does not currently possess.
The primary workforce objective is to maintain the staff capacity to administer the new financial
assistance program, including the rulemaking process and implementation of a financial assistance
program by July 2017, with the first set of loans to be awarded by December 2017.
Workforce strategies will focus on organizational development: recruiting and hiring the three FTE
positions described below.
New position: Hydrogeologist
This position supports the agency mission by performing senior level technical oversight on cleanup
projects relating to the agency’s underground storage tank revolving loan program. The
hydrogeologist will be the recognized authority in groundwater modeling and data management, as
well as monitoring and assessing policy development. The hydrogeologist will support policy and
budget development, and provide expert testimony before bodies such as the legislature, courts, and
hearings boards on complex groundwater and vapor contaminated issues concerning PLIA
revolving loan program sites. The hydrogeologist will assist with rule-making during initial program
development.
New position: Environmental Planner
This position supports the program by performing senior level work for the underground storage
tank (UST) revolving loan program. The planner will provide planning assistance, contract
management, expertise, outreach consultation, and rule-writing for the revolving loan program. The
planner will market the revolving loan program to prospective applicants, coordinate with property
owners, communicate and engage surrounding community, and collaborate with the implementing
agency to assess loan applications. The planner will collaborate with other federal, state, local
agencies and industry representatives on rule-making for the loan program. The planner will provide
assistance to loan applicants for leveraging insurance and settlement funds.
New position: Financial Manager
This position is responsible for the sound financial management of the revolving loan program and
will serve as the primary point of contact for all program-related budget and financial matters. The
manager will administer and oversee financial activities, including cash flow modeling to ensure
sustainability of the loan fund, work with the Department of Health to establish interest rates for
loan recipients as well as the appropriate rate of repayments. The manager will use this information
to determine the amount of principal forgiveness dollars available each year for underground storage
tank revolving loan projects. The manager will oversee the interagency agreement with the
Department of Health for program administration and must ensure that all program activities are
carried out in accordance with agency policies and procedures, and state and federal laws that govern
the program’s activities. The manager is lead in working with state auditors to ensure state funds are
spent appropriately both within the program, and for randomly selected loan recipients. The
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manager will prepare capital budget requests and carry out all capital budget activities for the
program. The manager will coordinate and oversee the preparation of required reports to the
Governor or Legislature.
KEY POINTS




PLIA’s workload has increased over the past 20 years, while the staffing level has been
reduced.
Proposed loan program will increase agency workload and requires specialized knowledge
and expertise.
An additional 3 FTE positions are proposed:
o Hydrogeologist to assess sites and ensure cleanup activities are being performed
according to best practices.
o Environmental Planner to design and administer the program.
o Financial Manager to review loans, provide ongoing support to capital budgeting and
financial operations.
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Appendices
Appendix A: Legal Opinion of Revolving Loan Program
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Appendix B: Program Design and Pilot Projects
1. EPA letter to Russ Olsen

Economic Report on Petroleum Storage Tanks in Washington

61

Economic Report on Petroleum Storage Tanks in Washington

62

2. Site Selection Criteria for Pilot Projects
Following the authorization of the pilot grant program in the 2015-2017 capital budget, three awards
were made (according to the proviso language – see page 7 for complete text), following the process
described in the timeline below:
Timeline
July 1, 2015
July 14, 2015
August 17, 2015
Early Fall 2015
October 1, 2015

PLIA received appropriation.
Grant applications available.
Grants awarded.
Infrastructure and cleanup work expected to begin.
Initial program design report submitted to the Governor and Legislature. Upon
completion of pilot demonstration work, PLIA will submit a follow up report.

Of the 21 grant applications PLIA received, three sites were selected by the following criteria:










Financial need: Based on document bank loan denial and Indipay analysis using tax returns
submitted.
Age of tank(s)
Financial assurance method: Is the site’s financial assurance demonstrated through an
insurance policy reinsured by PLIA?
Community benefit: Based on distance to other fuel providers.
Estimated project duration: Based on project readiness and estimated duration.
Extent of existing contamination
Environmental Justice: Based on EPA’s EJScreen screening and mapping tool
Expressed desire to install EV charging infrastructure
Currently open insurance claim

The three project sites and timelines for work are included below:
3. Pilot site descriptions and timelines
Acme Fuel Company, Olympia
Size of award: Up to $600,000 (funds to be disbursed at completion of project)
Background: In September 2011, 2,600 gallons of diesel was released during a delivery of fuel from a
tanker truck to the larger above ground storage tanks (AST) that was in need of repair. The diesel
fuel spilled out of the open manhole cover at the bottom of the AST. There is a pending settlement
between Acme Fuel Company and the delivery contractor, Kenan Advantage Group, Inc. (KAG).
This is currently an underground storage tank claim insured by Great American. In February 2015,
Great American was notified of a release from the UST system from a failed compression fitting
under the dispenser on the diesel product line. Confirmation soil samples have indicated a diesel
release in the areas near the diesel dispenser and above diesel tank. The consultant hired by the
insured has prepared a cleanup plan with associated costs that needs to be reviewed and accepted by
Great American and PLIA. In August 2015, a loan request to address outstanding issues was denied.
On August 19, 2015, Acme Fuel Company was awarded a grant from PLIA.
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ACME Fuel Project Timeline
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Genesee Fuel & Heating Co. Inc., Seattle
Size of award: Up to $600,000 (funds to be disbursed at completion of project)
Background: Currently this business utilizes three underground storage tanks for the purpose
refilling residential heating oil tanks. These tanks were installed in 1949 and 1955. The tanks have
been insured by the same carrier and have a retro date of 1991.
In January 2015, Genesee was mailed a Notice of Cancellation by the insurance carrier. The reason
for non-renewal was because this site does not fit company underwriting guidelines due to the age of
the tanks.
In June 2015, the owner conducted due diligence by hiring an environmental consultant to take soil
borings to confirm there was no petroleum contamination. The investigation concluded there is
some petroleum impact to soil but the extent is known.
Genesee was awarded a grant from PLIA to remove and replace the underground storage tanks,
remove petroleum contamination, and to install a Level 3 electric charging station.
Genesee has informed the insurance carrier of a potential claim regarding the underground storage
tank system. The insurance carrier is in the investigation phase.
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Genesee Project Timeline
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Sharp’s Automotive, Moxee
Size of award: Up to $600,000 (funds to be disbursed at completion of project)
Background: In 1994, Sharp’s Automotive was awarded a small grant from PLIA to cover costs
associated with upgrading and replacing the underground storage tanks (USTs) at the operating gas
station. In November 1994, during the UST excavation activities, soil and ground water
contamination was discovered. A total of approximately 182 cubic yards of petroleum-contaminated
soil was excavated from the property with petroleum contamination remaining in the soil and
ground water. Ground water monitoring wells were installed on and off the property.
A loan application in 2013 was denied. In 2015, Sharp’s Automotive was awarded a second grant
from PLIA to remove and replace one aging tank, replace product piping line, remove historical
petroleum contamination left in place from the 1994 tank upgrade, and to install a level 3 electric
charging station.
A residential homeowner behind the gas station complained of smelling gas while digging a fence
post. The environmental consultant chosen by the Sharp’s has put together a vapor intrusion work
plan to resolve this pathway. This site will be entered into the Department of Ecology, Central
Regional Office, Voluntary Cleanup Program (VCP) through the Toxic Cleanup Program (TCP) for
an approval of this vapor intrusion work plan. Once the site is entered into VCP, the Ecology site
manager has up to 90 days to provide an opinion. After Ecology approves the vapor intrusion plan,
a cleanup action plan will be developed and submitted.
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Sharp’s Automotive Project Timeline
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Appendix C: PLIA Stakeholder Engagement
During the fact-finding process leading to this report, PLIA obtained ideas, comments, and
feedback from the following organizations:



















Washington State Department of Ecology
o Toxics Cleanup Program
o Hazardous Waste & Toxics Reduction Program
Washington State Department of Transportation (Tonia Buell)
United States Environmental Protection Agency (National Office and Region 10)
Washington Oil Marketers Association (Lea Wilson, Executive Director and Executive
Board)
Western States Petroleum Association (Frank Holmes Executive Director, Greg Hannon)
Washington Environmental Council (Rod Brown)
Puget Sound Energy (Bryan McConaughy)
Underground Storage Tank Insurance Providers
Association of State and Territorial Solid Waste Management Officials
Environmental/Development Attorneys (Mike Dunning, Chuck Wolfe, Ken Lederman)
Greenroads (Jeralee Anderson, Executive Director)
Washington State Transportation Investment Board (Steve Gorcester, Executive Director)
Department of Enterprise Services (Annette Meyer)
Department of Commerce (Jane Swanson)
Tacoma-Pierce County Health Department
Multiple Credit Union Board Members and Community Development Financial Institution
(Craft3)
Multiple environmental consulting firms, UST and alternative energy suppliers

Source: PLIA
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Appendix D: Acronyms Used in the Report
ASTSWMO
CFR
CWSRF
DOH
DWSRF
EPA
EV
FR
FTE
LUST
PLIA
PPT
RCRA
RCW
RLF
UST
VOC
WAC
WTP

Association of State and Territorial Solid Waste Management Officials
Code of Federal Regulations
Clean Water State Revolving Fund
Washington Department of Health
Drinking Water State Revolving Fund
U.S. Environmental Protection Agency
Electric vehicle
Financial Responsibility requirements for USTs
Full Time Equivalent
Leaking underground storage tank
Pollution Liability Insurance Agency
Petroleum Products Tax
Resource Conservation and Recovery Act
Revised Code of Washington
Revolving Loan Fund
Underground storage tank
Volatile Organic Compound
Washington Administrative Code
Willingness to pay
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