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A Few Words from Editor 

 
Dear SCCAEPA Online Journal Readers: 
 
Happy New Year!  
 
In this issue of the Southern California Chinese American Environmental Protection 
Association (SCCAEPA) Online Journal (ISSN 1944-8945), we published a series of 
short papers authored from University post-doctorate to freshman, from Chinese to 
English, talking about environmental concerns. In a commentary, we call upon China to 
take actions to coup with her environmental problems before too late.  Enjoy the reading.  
 
To sustain the journal, we need members’ contributions.  I invite you to submit your work 
and written materials from your experience.  To make things easier, I would like to 
suggest short articles that can be modified from your conference presentations and slides.  
The Journal is also open to outside of our association. 
 
Enjoy! 
 
Sincerely, 
 
Yue Rong, Ph.D. 
Editor-in-Chief 
SCCAEPA Online Journal 
January 2015 
board@sccaepa.org 

 
 
 
 
 
 
 
 
  
 

Disclaimer 
 
The company names and any trade names of a product mentioned in the articles of this 
journal do not reflect the endorsement of the Southern California Chinese American 
Environmental Protection Association (SCCAEPA).  
 

Copyright © SCCAEPA.  All rights reserved.  



 4

Editor’s Commentary:  It is Now, or Never ̂̂̂̂ ҌҌҌҌ ̆̆̆̆ ҌῬҌῬҌῬҌῬ ̃̃̃̃ 
 

By Yue Rong, Editor-in-Chief 
 
 
In his January 1, 1970 speech, the United States then President, Richard Nixon, explained 
the reasons for establishing a new federal office of Environmental Protection Agency 
(EPA).  He had a striking statement in the speech for environmental protection: “it is 
literally now or never.” 
 
Some decades later, this statement seems more relevant to China than ever.  China’s 
environmental problems appear salient, and can no longer be hidden or ignored.  People 
say that China is in a cross road to fix its environmental problem now.   Actually, China 
has had many so-called “cross roads” in its environmental problems.  Remember that 
intelligent scholars have said for a while that China should not go the developed counties 
old path of “pollution first, and cleanup later”?  In hindsight, it seems the saying from 
great visionaries.  But, it is a little too late to say that now.  Given the pollution now in 
China, at this moment, maybe we should say “already polluted, please clean up quickly.”  
This slogan is probably another cross road.  Also remember that Beijing and other big 
cities across China have smog and air pollution?  During the Asia-Pacific Economic 
Cooperation (APEC) meeting in Beijing in November 2014, Beijing had blue sky after 
the government ordered to shut down all industrial manufacturing operations, 
construction sites, and stopped almost 50% motor vehicles daily.  Cheers for the blue sky 
lasted about 1 week.  Then the smog came back to Beijing just 2 weeks after the APEC 
meeting was over.  Is this another cross road again? 
 
Many of my friends go to China for visits to experience the pollution and see the 
crossroad.  They feel that Chinese people seem not to feel the urgency of fixing the 
environmental problems faced every day even with this bad air quality.  People have 
suffered to live in the deteriorating environment and have not recognized the seriousness 
in two aspects: (1) the impact in global scale and (2) the long term effects in human 
health.  China’s economic rising is not only leading the world, but also a leading format 
to all developing countries around the world.  If China’s pollutions cannot be controlled, 
all other developing countries will follow the Chinese way, which means more pollution 
in this planet.  Furthermore, how Chinese people living under current polluted 
environment for several decades can be physiologically and genetically impacted in a 
long run?  This question needs to be answered for the sake of Chinese population and 
national well-being.  This does not seem like a cross road, rather feels like a road to a 
point of no return. 
 
China needs economic development and manufacturing jobs to support the country and 
people.  Can we have a better environment along with the economic growth?  We know 
we would not have APEC meeting every day.  The environmental improvement may not 
be achieved overnight, and may come gradually and happen piece by piece, and little by 
little.  An agreement between China and the US reached in 2014 APEC for emission 
control of CO2 is certainly a good start.  But important things in reality should be the 
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commensurate vision, recognition, determination, good planning, persistence, and 
urgency to take actions.  Many intelligent and influential figures all over the world have 
visited China and offered suggestions about the environmental problems and solutions.  
However, some of these suggestions may not really down to earth imbedded in China’s 
political, legal, social and cultural systems.  Hence, the usually good suggestions cannot 
be implemented.  For example, one could introduce USEPA’s “Superfund” concept and 
procedures, but may not realize there is a legal system in the US to support this concept 
and procedures to implement.  China has an obviously different legal system.  If Chinese 
use American “Superfund” procedures, there should be a Chinese law to support.  
Therefore, people who advise China in environmental issues need to know the limits and 
the different system so that their advice can be more relevant.  We have a unique 
perspective to look into the environmental problems in China from outside of that country.  

As Chinese say: “Clear to see in eyes of bystanders.” ( ).   As a bystander, I am 

offering my suggestions as follows: 
 
1. Develop environmental plans and policies along with economic development.  
These plans and policies should involve with all social interest group and sectors, to 
ensure that all major stakeholders are part of the process.  This is a critical process to 
achieve a social/personal interest and economic benefit balance among the social interest 
groups and sectors.  
2. Establish a nationwide database of environmental data that can be readily 
accessed for scientific study, academic research, public information, regulatory decision-
making and legislative reference. 
3. Establish an environmental funding system for environmental quality protection 
and improvement. 
4. Stimulate environmental industry to promote the best practice in environmental 
planning, assessment, cleanup, and pollution control for environmental improvement.  
Develop a set of criteria and environmental standards for China’s own environmental 
industry, and for economic developing countries in general.  When this industry becomes 
experienced and matured, the technologies, and operational standards and procedures can 
be a benchmark or the pattern for other developing countries to follow.  This will help to 
fill the gap between the standards from the developed and developing countries. 
 
Whether or not those suggestions are useful or relevant to China is not up to me to judge.  
China has to make its own determination and choices under its current political and legal 
system, but need take actions now.  We shall see.  Do not be too late.  Indeed, it is now, or 
never!   
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China Teeters on the Point of No Return 
 

By Danya Hu 
 
 
As my grandmother cleans out her room and packs her bags to return home to China, she 
brings out a printed pink face mask. “Your cousin gave this to me,” she says, “do you 
want it? It’s cute. The colorful, printed ones are trendy now.”  
 
I tell her I don’t need it here, thanks anyways, and she agrees that she’d have more use 
for it back in China. That is quite an understatement, given the ever-worsening condition 
of the country’s environmental crisis. It’s reached the point that to protect from air 
pollution, the cloth face masks have become a subconsciously factored in staple of any 
Chinese citizen’s wardrobe. They’ve become a means of fashion expression - printed pink 
protection. 
 
Earlier this year, the Shanghai Academy of Social Sciences released a report that declared 
that the pollution in Beijing makes the city nearly “uninhabitable for human beings.”  
Despite appearances and worldwide visibility (or lack thereof), air pollution may not be 
the only threat to China’s environment; water shortage and contamination are cited as the 
number one concern. Clean water is a necessity in any nation, but in one with a 
population as big as China’s, the country simply cannot afford tainting any of the water 
supply, lest it stop being able to support its growing masses. Improper waste removal and 
processing have contributed to the diminishing clean water supply, and pollution from 
industrial expansion along water resources has aggravated the issue further. About 90 
percent of cities’ groundwater and 70 percent of China’s bodies of surface water are 
polluted by Chinese standards.  The numbers are rather foreboding.  
 
And the downward spiral of environmental degradation is an incredibly vicious cycle. 
The poor air quality has begun hindering the photosynthesis of some plants and crops.  In 
addition, the dangerous water quality has seeped into farmland, now affecting the food 
that people rely on for sustenance.  In April, China’s ministries of Environmental 
Protection and Land and Resources confirmed in a report that 19.4 percent of farmland is 
dangerously polluted. These pollutants are mostly heavy metals, including cadmium, 
arsenic, and nickel. This is the first time the government has ever acknowledged the 
extent of this particular problem.  
 
By the time China’s government began taking initiative in terms of environmental 
protection in the 1970’s, it was both too little and too late. The emphasis of rapid 
industrialization in the very same decade completely overpowered and counteracted any 
attention brought to the disintegrating state of the ecosystem.  
 
The Chinese ascension as an economic powerhouse has placed the country in quite an 
ironic situation. As more people urbanize and escape rurality to improve the quality of 
their lives, they are paying the price for their health or threatening their health. Air 
pollution has decreased the lifespans of those living in Northern China by roughly 5.5 
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years.  As the country looks optimistically toward the future and reaps the benefits of its 
relatively recent economic rise, it finds itself spending billions in scrambling (to little 
avail) to rewind time and restore its resources to their previous conditions. The state of 
the environment has already begun fighting back and counterintuitively hindering 
economic growth. 
 
The first step to fixing any problem is to recognize that the problem itself does indeed 
exist. With the recent increase in government transparency, there is greater hope for 
recovery and an environmental outlook that isn’t so grim for China. Yet, instead of 
working on fixing and mending China’s ecosystems and land, there should have been 
greater emphasis on preventing such rampant environmental destruction. The Chinese 
government has opted for primarily focusing on industrialization at the cost of health and 
safety of the environment, and thus, its people. Sure, decades of relatively unregulated 
economic growth have sprung the nation into a superpower position. But what use is 
being a worldwide leader if the people that populate the nation are all at risk of premature 
death? What about the next generation that will run the country in the future is breathing 
in toxic fumes? And what about the food the Chinese eat and the water the Chinese drink 
are unsafe and unsanitary? 
 
According to the World Bank’s study in 2007, sixteen of the twenty most polluted cities 
in the world belong to China. “Cancer villages” have sprouted up near polluting factories, 
where cancer rates loom terrifyingly above the national average. It is estimated that there 
are close to 459 of these villages in the country.  The cost of unfettered financial 
proliferation is merely human lives. As the nation steps precariously forward, it is 
actually teetering backwards. There is a delicate balance that Chinese leaders had not 
considered, and now the entire country is facing the consequences.  
 
Not only are there health and economic concerns linked with pollution, there are also 
social and political implications. Unrest and dissatisfaction rise with the contamination 
levels, and an uprising in social protests have been spurred by the worsening 
environmental quality. People have even sued government agencies, as clean air and 
water are considered basic human rights. A man from Shijiazhuang (Hebei Province), Li 
Guixin, filed a lawsuit against the local governmental protection bureau because of their 
failure to contain the city’s smog.  
 
This year, a jar of air from the French countryside was auctioned off for 5,250¥ by 
Beijing artist Liang Kegang. And others are even selling containers filled with clean air 
on Taobao, China’s main online bazaar.  Kegang states, “Air should be the most valueless 
commodity, free to breathe for any vagrant or beggar. This is my way to question China’s 
foul air and express my dissatisfaction.”   I think of my baby cousins, born in China on 
smoggy days and growing up wearing printed pink face masks, their bodies fighting a 
war for their entire lives against a force that is too big for any one person to conquer: 
nature. And it reminds me that the people truly paying for the mistakes of the past are the 
posterity. There is no question that the environmental problems that plague China will 
come back to haunt future generations. Years and years of backtracking and regret are 
aftershocks of the consequences necessary to atone for past carelessness. 
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In 2007, the United States was no longer the reigning country over the throne of pollution; 
China overtook the U.S. as first place in the emission of greenhouse gases.  Americans 
could breathe sighs of relief. “Whew, global warming can’t be pinned on us anymore!” 
we all exclaimed collectively. But China’s pollution is essentially our pollution and vice 
versa. Outsourcing our goods to China isn’t protecting us from contaminating our 
national environment, either. It’s just shifting them across a sea, where they can reach us 
again with some strong wind and a few days of travel.  The environmental crisis 
worldwide involves everyone, affects everyone, and demands to be noticed.  
 
As a teenager, as one of the younger generations, I can see the ramifications of this global 
recklessness that is causing the temperature to rise degree by degree. My generation 
understands that we are going to be the ones paying up, with added interest, what those 
who came before us took. As with any illness, preventative care is more effective than 
curative care because it may be too late when the diagnosis finally arrives. The global 
crisis in China and around the world is just another disease that we caught too late but, 
hopefully, may still be treatable with some drastic action and prioritization.  
 
Very recently, China intensified its environmental laws with amendments cracking down 
more on those violating pollution laws by implementing heavier fines and allotting 
greater power to environmental authorities. These are the first additions or changes to 
China’s environmental policy for 25 years.  These laws are due to come into effect Jan. 1, 
2015. In addition, the country’s Supreme People’s Court has opened a tribunal 
specifically for hearing environmental cases, or “green-collar” crimes.  These two events 
mark a huge step towards recovery for a nation whose people are growing increasingly 
discontented with the government’s irresponsibility. These two measures are beacons of 
hope for a turn-around, a break in the pattern, a sign that maybe, just maybe, the 
situation’s not completely irreparable if real action is taken immediately.  
 
 
About the author 
 
Danya Hu was a valedictorian at the Dana Hills High School, and an editor of the School 
Newspaper.  She is now a freshman at the Columbia University. 
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Abstract 

 
The State Water Resources Control Board and Regional Water Quality Control Boards 
have been authorized under California Health and Safety Code and California Code of 
Regulations to administer the petroleum Underground Storage Tank (UST) Cleanup 
Program since 1984. A UST Cleanup Fund was established in 1989 to support UST case 
investigations and cleanups. In order to utilize the fund effectively, many UST regulations 
and policies were developed to ensure consistency and efficiency, including a low-threat 
underground storage tank case closure policy effective August 17, 2012. This policy, 
which sets up general and media specific case closure criteria using technical justification 
and screening levels will be described. Implementation procedures of the policy and 
regulatory tools will also be discussed, including the relevant California Water Code 
sections and General Waste Discharge Requirements for In-situ Groundwater 
Remediation and Groundwater Re-injection adopted September 11, 2014. 
 
Keywords: Underground Storage Tank (UST), soil and groundwater contamination, UST 
closure 
 
 

1. Introduction 

 
The State Water Resources Control Board (State Water Board) was authorized under 
California Health and Safety Code (H&SC) Division 20, Chapter 6.7 and California Code 
of Regulations (CCR), Title 23, Division 3, Chapter 16 to administer a petroleum 
Underground Storage Tank (UST) Cleanup Program since 19841.  The Barry Keene 
Underground Storage Tank Cleanup Fund Act of 1989 (Senate Bill (SB) 299) created the 
UST Cleanup Fund (USTCF) to help owners and operators of USTs meet federal and 
state corrective-action requirements. The USTCF’s mission is to contribute to the 
protection of California’s public health and water quality through (1) establishing an 
alternative mechanism to meet financial responsibility requirements for owners and 
operators of petroleum USTs, and (2) reimbursing eligible corrective action costs 
incurred for cleanup of contamination resulting from the unauthorized release of 
petroleum from USTs.  
 
The USTCF statutes require every owner of a petroleum UST that is subject to regulation 
under H&SC Chapter 6.7 to pay a $0.014 per-gallon storage fee. The maximum amount 
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of reimbursement per unauthorized release occurrence is $1.5 million, minus any 
deductibles or settlement adjustments. The deductible amounts are set by statute and 
range from $0 to $40,000, based on the priority class of the claimant and any UST permit 
waivers.  
 
On September 30, 2008, the bill (SB 1161, Lowenthal) was signed by the Governor, 
extending the Fund until January 1, 2016.  Since implementation of the USTCF in 1989, 
the USTCF has disbursed over $3.2 billion to eligible claimants as of 2011. Additionally, 
the UST Program has overseen the cleanup of over 35,000 UST cases since 1984. 
Cleanup for many of these cases, which involve small businesses and individuals that 
could not normally afford cleanup in its entirety, were funded partially or fully with 
USTCF.  The Fund disburses about $200 million annually to eligible claimants. During 
the 1990s, the cost to clean up an individual UST site typically ranged from $100,000 to 
$200,000. The cleanup of UST sites contaminated with MTBE costs significantly more, 
with reimbursements as high as the Fund’s limit of $1.5 million per site2.  
 
On September 25, 2014, the Governor signed SB 445 (Hill) Underground storage tanks: 
hazardous substances: petroleum: groundwater and surface water contamination3. It is 
Chapter 547, Statutes of 2014. This is an urgent measure that took effect immediately to 
extend the USTCF to January 1, 2026.  Some significant changes to the USTCF program 
include (1) Increasing the fee assessed on petroleum stored in underground storage tanks 
from $.014 per gallon to $0.02 per gallon; (2) Requiring all single-walled USTs to be 
permanently closed by December 31, 2025; (3) expansion of the program for orphan sites 
and school sites; (4) Auditing of the Cleanup Fund every 5 years and (5) reimbursements 
of Fund’s limit of $1,000,000 per site. 
 
It has been well-documented in the literature and through experience at individual UST 
release sites that petroleum fuels naturally attenuate in the environment through 
adsorption, dispersion, dilution, volatilization, and biological degradation. This natural 
attenuation slows and limits the migration of dissolved petroleum plumes in groundwater. 
The biodegradation of petroleum, in particular, distinguishes petroleum products from 
other hazardous substances commonly found at commercial and industrial sites. Some of 
studies also recommended establishing “low-threat” closure criteria in order to maximize 
the benefits to the people of the State of California through judicious application of 
available resources. 
 

2. Low-Threat Underground Storage Tank Case Closure Policy 

 
Low-Threat Underground Storage Tank Case Closure Policy is effective August 17, 
20124. The purpose of this policy is to establish consistent statewide case closure criteria 
for low-threat petroleum UST sites. The policy is consistent with existing statutes, 
regulations, State Water Board precedential decisions, policies and resolutions, and is 
intended to provide clear direction to responsible parties, their service providers, and 
regulatory agencies. The policy seeks to increase UST cleanup process efficiency. A 
benefit of improved efficiency is the preservation of limited resources for mitigation of 
releases posing a greater threat to human and environmental health. 
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This policy is a state policy for water quality control and applies to all petroleum UST 
sites subject to Chapter 6.7 of Division 20 of the H&SC and Chapter 16 of Division 3 of 
Title 23 of the CCR. The regulatory agencies in this policy include the State Water Board, 
Regional Water Quality Control Boards (Regional Water Boards) and the local agencies 
authorized to implement Health and Safety Code section 25296.10. 
 
The criteria described in this policy do not attempt to describe the conditions at all low-
threat petroleum UST sites in the State. The regulatory agency shall issue a closure letter 
for a case that does not meet these criteria if the regulatory agency determines the site to 
be low-threat based upon a site specific analysis. 
 
This policy recognizes that some petroleum-release sites may possess unique attributes 
and that some site specific conditions may make case closure under this policy 
inappropriate, despite the satisfaction of the stated criteria in this policy. It is impossible 
to completely capture the sets of attributes that may render a site ineligible for closure 
based on this low-threat policy. This policy relies on the regulatory agency’s use of a 
conceptual site model to identify the special attributes that would require specific 
attention prior to the application of low-threat criteria. In these cases, it is the regulatory 
agency’s responsibility to identify the conditions that make closure under the policy 
inappropriate. This policy includes General Criteria and Media-Specific Criteria to 
qualify low-threat sites. 
 
(1) General Criteria 
The general criteria that must be satisfied by all candidate sites are listed as follows: 
a. The unauthorized release is located within the service area of a public water system; 
b. The unauthorized release consists only of petroleum; 
c. The unauthorized (“primary”) release from the UST system has been stopped; 
d. Free product has been removed to the maximum extent practicable; 
e. A conceptual site model that assesses the nature, extent, and mobility of the release has 
been developed; 
f. Secondary source has been removed to the extent practicable; 
g. Soil or groundwater has been tested for methyl tert-butyl ether (MTBE) and results 
reported in accordance with Health and Safety Code section 25296.15; and 
h. Nuisance as defined by California Water Code8 section 13050 does not exist at the site. 
 
(2) Media-Specific Criteria 
Releases from USTs can impact human health and the environment through contact with 
any or all of the following contaminated media: groundwater, surface water, soil, and soil 
vapor. Although this contact can occur through ingestion, dermal contact, or inhalation of 
the various media, the most common drivers of health risk are ingestion of groundwater 
from drinking water wells, inhalation of vapors accumulated in buildings, contact with 
near surface contaminated soil, and inhalation of vapors in the outdoor environment. To 
simplify implementation, these media and pathways have been evaluated and the most 
common exposure scenarios have been combined into three media-specific criteria5,6,7: 
1. Groundwater 
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2. Vapor Intrusion to Indoor Air 
3. Direct Contact and Outdoor Air Exposure 
Candidate sites must satisfy all three of these media-specific criteria. 
 
1. Groundwater 
This policy describes criteria on which to base a determination that threats to existing and 
anticipated beneficial uses of groundwater have been mitigated or are de minimis, 
including cases that have not affected groundwater. State Water Board Resolution 92-49, 
Policies and Procedures for Investigation and Cleanup and Abatement of Discharges 
Under Water Code Section 13304 is a state policy for water quality control and applies to 
petroleum UST cases. Resolution No. 92-49 does not require that the requisite level of 
water quality be met at the time of case closure; it specifies compliance with cleanup 
goals and objectives within a reasonable time frame, i.e., water quality objectives will be 
attained through natural attenuation within a reasonable time, prior to the expected need 
for use of any affected groundwater. 
 
If groundwater with a designated beneficial use is affected by an unauthorized release, to 
satisfy the media-specific criteria for groundwater, the contaminant plume that exceeds 
water quality objectives must be stable or decreasing in areal extent, and meet all of the 
additional characteristics of one of the five classes of sites listed below. A plume that is 
“stable or decreasing” is a contaminant mass that has expanded to its maximum extent: 
the distance from the release where attenuation exceeds migration. 
 
Table 1 summarizes plume characteristics from 500 petroleum UST sites in the Los 
Angeles Region5. The benzene plumes had a mean length of 198 feet (at 5 micrograms 
per liter (�g/L)) and 90% of the plumes were less than 350 feet long (at 5 �g/L). The 
MTBE plumes had a mean length of 317 feet (at 5 �g/L) and 90% of the plumes were 
less than 545 feet long (at 5 �g/L).  
 
Table 1: Plume characteristics from 500 petroleum UST sites in Los Angeles Region 

  
 
Groundwater-Specific Criteria 
Based on the plume characteristics of UST sites, a total separation distance from the 
source area to the receptor of about 500 feet should be protective for 90% of plumes from 



 16

UST sites, and a total separation distance from the source area to the receptor of about 
1,000 feet should be protective for virtually all plumes from UST sites. The requirement 
that a plume must be stable or decreasing reduces uncertainty as to how long the plume 
might become in the future. The Policy addresses the potential for longer plumes of 

ethanolКenhanced gasoline by applying separation distance safety factors of 100% to 

400%. 
 
Groundwater plumes are classified into five classes for the low-threat UST case closure 
policy.  These five classes are listed below and illustrated in Figure 1.  
 
Class 1: The contaminant plume that exceeds water quality objectives is less than 100 
feet in length. There is no free product. The nearest existing water supply well or surface 
water body is greater than 250 feet from the defined plume boundary. 
 
Class 2: The contaminant plume that exceeds water quality objectives is less than 250 
feet in length. There is no free product. The nearest existing water supply well or surface 
water body is greater than 1,000 feet from the defined plume boundary. The dissolved 
concentration of benzene is less than 3,000 �g/l, and the dissolved concentration of 
MTBE is less than 1,000 �g/l. 
 
Class 3: The contaminant plume that exceeds water quality objectives is less than 250 
feet in length. Free product has been removed to the maximum extent practicable, may 
still be present below the site where the release originated, but does not extend off-site. 
The plume has been stable or decreasing for a minimum of five years. The nearest 
existing water supply well or surface water body is greater than 
1,000 feet from the defined plume boundary. The property owner is willing to accept a 
land use restriction if the regulatory agency requires a land use restriction as a condition 
of closure. 
 
Class 4: The contaminant plume that exceeds water quality objectives is less than 1,000 
feet in length. There is no free product. The nearest existing water supply well or surface 
water body is greater than 
1,000 feet from the defined plume boundary. The dissolved concentration of benzene is 
less than 1,000 �g/l, and the dissolved concentration of MTBE is less than 1,000 �g/l. 
 
Class 5: The regulatory agency determines, based on an analysis of site specific 
conditions that under current and reasonably anticipated near-term future scenarios, the 
contaminant plume poses a low threat to human health and safety and to the environment 
and water quality objectives will be achieved within a reasonable time frame. 
 
Figure 1: Groundwater plume classes for low-threat UST case closure policy1 
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Notes: B – Benzene, FP - Free Product, M - Methyl tert butyl ether, Stable/decr - stable or 
decreasing in areal extent, WQO - Water Quality Objectives 
 
Sites with Releases That Have Not Affected Groundwater 
Sites with soil that does not contain sufficient mobile constituents [leachate, vapors, or 
light non-aqueous-phase liquids (LNAPL)] to cause groundwater to exceed the 
groundwater criteria in this policy shall be considered low-threat sites for the 
groundwater medium. Provided the general criteria and criteria for other media are also 
met, those sites are eligible for case closure. 
 
For older releases, the absence of current groundwater impact is often a good indication 
that residual concentrations present in the soil are not a source for groundwater pollution. 
 
2. Vapor Intrusion to Indoor Air 
Regulations related to Indoor Air Intrusion (AB 422) include section 25356.1 of the 
H&SC and section 13304.2 of California Water Code, effective January 1, 2008, which 
require all contaminated sites evaluate for vapor intrusion to indoor air. 
 
This policy describes conditions, including bioattenuation zones, which if met will assure 
that exposure to petroleum vapors in indoor air will not pose unacceptable health risks. In 
many petroleum release cases, potential human exposures to vapors are mitigated by 
bioattenuation processes as vapors migrate toward the ground surface. For the purposes 
of this section, the term “bioattenuation zone” means an area of soil with conditions that 
support the biodegradation of petroleum hydrocarbon vapors. 
 
Petroleum release sites shall satisfy the media-specific criteria for petroleum vapor 
intrusion to indoor air and be considered low-threat for the vapor-intrusion-to-indoor-air 
pathway if: 
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a. Site-specific conditions at the release site satisfy all of the characteristics and 
criteria of scenarios 1 (Figure 2), 2 (Figure 3) and 3 (Figures 4-5) as applicable, or all of 
the characteristics and criteria of scenario 4 (Figures 6-7) as applicable; or 
 
b. A site-specific risk assessment for the vapor intrusion pathway is conducted and 
demonstrates that human health is protected to the satisfaction of the regulatory agency; 
or 
 
c. As a result of controlling exposure through the use of mitigation measures or 
through the use of institutional or engineering controls, the regulatory agency determines 
that petroleum vapors migrating from soil or groundwater will have no significant risk of 
adversely affecting human health. 
 
Exception: Exposures to petroleum vapors associated with historical fuel system releases 
are comparatively insignificant relative to exposures from small surface spills and 
fugitive vapor releases that typically occur at active fueling facilities. Therefore, 
satisfaction of the media-specific criteria for petroleum vapor intrusion to indoor air is 
not required at active commercial petroleum fueling facilities, except in cases where 
release characteristics can be reasonably believed to pose an unacceptable health risk. 
 
 
Figure 2: Scenario 1- Unweathered LNAPL in Groundwater 
 

 
 
Required Characteristics of the Bioattenuation Zone: 
1. The bioattenuation zone shall be a continuous zone that provides a separation of at 
least 30 feet vertically between the LNAPL in groundwater and the foundation of existing 
or potential buildings; and  
2. Total TPH (TPH-g and TPH-d combined) are less than 100 mg/kg throughout the 
entire depth of the bioattenuation zone. 
TPH = total petroleum hydrocarbons 
TPH-g = total petroleum hydrocarbons as gasoline 
TPH-d = total petroleum hydrocarbons as diesel 
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*Unweathered LNAPL is generally understood to mean petroleum product that has not 
been subjected to significant volatilization or solubilization, and therefore has not lost a 
significant portion of its volatile or soluble constituents (e.g., comparable to recently 
dispensed fuel). 
 
Figure 3: Scenario 2- Unweathered LNAPL in soil 

  
 
Required Characteristics of the Bioattenuation Zone: 
1. The bioattenuation zone shall be a continuous zone that provides a separation of at 
least 30 feet both laterally and vertically between the LNAPL in soil and the foundation 
of existing or potential buildings, and  
2. Total TPH (TPH-g and TPH-d combined) are less than 100 mg/kg throughout the 
entire lateral and vertical extent of the bioattenuation zone.  
 
 
Figure 4: Scenario 3- Dissolved phase benzene concentrations in groundwater (low 
concentration groundwater scenarios with or without oxygen data) (1 of 2) 
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Figure A: 1) Where benzene concentrations are less than 100 �g/L, the bioattenuation 
zone: 
a) Shall be a continuous zone that provides a separation of at least 5 feet vertically 
between the dissolved phase Benzene and the foundation of existing or potential 
buildings; and 
b) Contain Total TPH (TPH-g and TPH-d combined) less than 100 mg/kg throughout the 
entire depth of the bioattenuation zone. 
Figure B: 1) Where benzene concentrations are equal to or greater than 100 �g/L but less 
than 1000 �g/L, the bioattenuation zone: 
a) Shall be a continuous zone that provides a separation of at least 10 feet vertically 
between the dissolved phase Benzene and the foundation of existing or potential 
buildings; and b) Contain Total TPH (TPH-g and TPH-d combined) less than 100 mg/kg 
throughout the entire depth of the bioattenuation zone. 
 
Figure 5: Scenario 3- Dissolved phase benzene concentrations in groundwater (low 
concentration groundwater scenarios with oxygen data) (2 of 2) 

  
Where benzene concentrations are less than 1000 �g/L, the bioattenuation zone: 
1. Shall be a continuous zone that provides a separation of least 5 feet vertically between 
the dissolved phase Benzene and the foundation of existing or potential buildings; and 
2. Contain Total TPH (TPH-g and TPH-d combined) less than 100 mg/kg throughout the 
entire depth of the bioattenuation zone. 
Figure 6: Scenario 4 – Direct Measurement of Soil Gas Concentrations (1 of 2) 
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The criteria in the table below apply unless the requirements for a bioattenuation zone, 
established below, are satisfied. 
When applying the criteria below, the soil gas sample must be obtained from the 
following locations: 
a. Beneath or adjacent to an existing building: The soil gas sample shall be collected at 
least five feet below the bottom of the building foundation. 
b. Future construction: The soil gas sample shall be collected from at least five feet below 
ground surface. 
 

 
*For the no bioattenuation zone, the screening criteria are same as the California Human 
Health Screening Levels (CHHSLs) with engineered fill below sub-slab. 
 
Figure 7: Scenario 4 – Direct Measurement of Soil Gas Concentrations (2 of 2) 
 

 
The criteria in the table below apply if the following requirements for a biattenuation 
zone are satisfied: 
1. There is a minimum of five vertical feet of soil between the soil vapor measurement 
and the foundation of an existing building or ground surface of future construction. 
2. TPH (TPHg + TPHd) is less than 100 mg/kg (measured in at least two depths within 
the five-foot zone.) 
3. Oxygen is greater than or equal to four percent measured at the bottom of the five-foot 
zone. 

  
**A 1000-fold bioattenuation of petroleum vapors is assumed for the bioattenuation zone. 
 
3. Direct Contact and Outdoor Air Exposure 




