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October 21, 2020 
 
Re:  Transfer of Very Low-Level Waste to Exempt Persons for Disposal, Proposed 

Interpretive Rule, 85 Fed. Reg. 13076 (March 6, 2020) 
 Docket ID NRC-2020-0065 
  
Earthjustice, on behalf of California Communities Against Toxics, Coalition For A Safe 
Environment, Louisiana Environmental Action Network, Sierra Club, and Texas Environmental 
Justice Advocacy Services (t.e.j.a.s.), submits these comments opposing the above-referenced 
proposal to exempt land burial sites from mandatory licensing requirements for so-called “very 
low-level” radioactive wastes.1 If finalized, this rule would create a major regulatory loophole 
threatening severe, long-lasting human health and environmental risks to communities all across 
the country—particularly, communities of color and low-income communities that already face 
undue risks from nearby landfills. As detailed below, the Nuclear Regulatory Commission’s 
(“NRC”) proposal is not only perilous; it is unjust, inconsistent with the law, and arbitrary and 
capricious.  

 
I. BACKGROUND 
 

A. NRC’s Proposal.  
 
NRC’s current and longstanding regulatory scheme provides that “low-level” radioactive wastes 
may be disposed of only pursuant to a license granted under 10 C.F.R. part 61 of NRC 
regulations or equivalent Agreement State regulations, or with the approval of specific case-by-
case exemptions pursuant to 10 C.F.R. § 20.2002. Under the guise of an interpretive rule, NRC 
proposes to add another disposal option, whereby it will grant one-time general exemptions for 
the unlicensed transfer and disposal of a newly concocted category of wastes called “very low-
level” wastes in land burial sites, including, namely, hazardous waste and municipal waste 
landfills. NRC’s proposal would deregulate the management and disposal of significant amounts 
of radioactive wastes, further stressing toxic landfills and contributing to environmental injustice.    
 
Pursuant to the Atomic Energy Act (“AEA”), part 61 of NRC’s regulations sets forth extensive 
licensing requirements for the land disposal of low-level radioactive wastes. 10 C.F.R. part 61. 
Subpart B requires applicants for licenses to submit specific technical information and analyses, 
institutional and financial information, and environmental reporting. See generally 10 C.F.R. § 
61.10-.31. Subpart C sets performance objectives requiring land disposal facilities to be “sited, 
designed, operated, closed, and controlled after closure so that reasonable assurance exists that 
exposures to humans are within the limits” specified in the established performance objectives. 
10 C.F.R. § 61.40-.44. Subpart D establishes detailed technical requirements for land disposal 
facilities, including, among others, those for site design, site closure, environmental monitoring, 
and labeling. 10 C.F.R. § 61.50-.59. Subpart F provides for participation by State governments 
and Indian Tribes. 10 C.F.R. § 61.70-61.73. Subparts E and G set forth requirements for financial 
                                                      
1 This comment amends the version also timely submitted on July 20, 2020.  
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assurance and records, reports, tests, and inspections, respectively. 10 C.F.R. § 61.61-.63; 61.80-
.84. To issue a license, the NRC must find, among other things, that the license will not 
“constitute an unreasonable risk to the health and safety of the public.” 10 C.F.R. § 61.23. Before 
taking final action on an application for a license, NRC must comply with public notice and 
participation requirements. See generally 10 C.F.R. § 2.105.  
 
10 C.F.R. § 20.2001 requires part 61 licensing for the disposal of low-level radioactive waste, 
including land disposal, incineration, decay in storage, disposal at a geologic repository. Under 
10 C.F.R. § 20.2002, a licensee may seek approval on a case-by-case basis to dispose of their 
low-level radioactive wastes using other procedures. There is no regulatory mechanism for 
obtaining a one-time, general exemption to transfer and dispose of these wastes in land disposal 
sites without a part 61 license. That is what NRC proposes in this rulemaking. NRC’s rule would 
allow facilities to send, receive, and dump radioactive wastes while avoiding all of the part 61 
requirements, escaping government oversight, and without providing public notice or 
opportunities for engagement.   
 

B. “Very low-level” Radioactive Wastes Present Significant Human Health Risks. 

By deregulating radioactive wastes, the NRC’s proposed exemption would result in significant 
deleterious impacts to human health and the environment. Radioactive particles can permeate 
everything – the water, air, soil, plants, humans, and animals. From there, they can enter into the 
body and lodge in organs, bones, or DNA and continually emit radiation to the surrounding cells. 
Radiation is especially harmful to women and children as they have a higher risk of getting 
cancer from radiation than men.2  
 
NRC asserts that its proposed exemption applies only to “very low-level wastes”—a misleading 
characterization that is not recognized in NRC’s regulations or the AEA. As described by NRC, 
“very low-level wastes” include, among other things, “incinerator ash from research facilities, 
demolition debris (concrete, metal), soil, and other garbage from nuclear fuel facilities or 
decommissioning nuclear power plants.”3 The Environmental Protection Agency (“EPA”) has 
noted that terms such as “very low-level” and “low-level” radioactive waste are “often 

                                                      
2 NAS, Health Risks from Exposure to Low Levels of Ionizing Radiation: BEIR VII Phase 2 at 311-12 
(2006), https://www.nap.edu/catalog/11340/health-risks-from-exposure-to-low-levels-of-ionizing-
radiation; see also Sierra Club, Low Level Waste (2017), 
https://content.sierraclub.org/grassrootsnetwork/sites/content.sierraclub.org.activistnetwork/files/teams/do
cuments/2017FinalLowLevelWasteFactSheet.pdf; Kristy R. Kutanzi et al., Pediatric Exposures to 
Ionizing Radiation: Carcinogenic Considerations, Int’l J. of Envtl. Res. and Pub. Health (Oct. 28, 2016), 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5129267/pdf/ijerph-13-01057.pdf (stating that children 
“are more sensitive to radiation than adults, specifically with higher relative risk of cancers including 
leukemia, brain, breast, skin, and thyroid cancers”); United Nations Scientific Committee on the Effects 
of Atomic Radiation, Sources, Effects, and Risks of Ionizing Radiation at v (2013), 
https://www.unscear.org/docs/publications/2013/UNSCEAR_2013_Annex-B.pdf (noting that children 
“are generally at more risk of tumour induction than are adults” and for some types of cancer “the risks 
can be considerably higher for children than for adults”).  
3 NRC, Backgrounder on Disposals of Very Low-Level Waste Under 10 CFR 20.2002 (last updated May 
29, 2020), https://www.nrc.gov/reading-rm/doc-collections/fact-sheets/very-low-level-waste.html. 
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confusing. It is easy to equate ‘low-level radioactive’ with ‘low radioactive content.’ However, 
there is no limit on the amount of radioactive material that can be contained in a ‘low-level’ 
radioactive waste.”4 In other words, low-level waste does not equate to a low risk. Similar to 
lead, there is no safe level of exposure to radioactive materials.   
 
NRC does not specifically define the universe of wastes subject to its proposed rule. In general, 
however, low-level and “very low-level” waste contain the same radioactive compounds that are 
present in high-level waste. For instance, some of the compounds found in radioactive waste 
include:  
 

• Strontium-90 mimics calcium in the body so it accumulates in bones and bone marrow, 
which leads to an increased risk of leukemia and bone cancer.5 Its similarity to calcium 
also means that it “can be readily taken up by plants and animals, and is introduced into 
the human food supply through milk.”6 

• Cesium-137 concentrates in the muscles. Exposure to cesium-137 “can result in 
malignant tumors and shortening of life.”7   

• Plutonium is classified as a human carcinogen by EPA and the International Agency for 
Research on Cancer. It has been shown to cause lung, liver, and bone cancer.8  

• Iodine-129 can damage the thyroid gland, resulting in thyroid cancer. Damage to the 
thyroid gland can also result in harmful effects to other organs and bodily systems as the 
thyroid plays a role in regulating many bodily functions.9  

• Radium has been shown to cause “adverse health effects such as anemia, cataracts, 
fractured teeth, cancer and death.”10 Radium emits gamma radiation, which can travel 
long distances through air and thus, “just being near radium at the high levels that may be 
found at some hazardous waste sites may be dangerous to your health.”11  

 
Overall, exposure to radiation “increases the risk of damage to tissues, cells, DNA and other vital 
molecules – potentially caused programmed cell death (apoptosis), genetic mutations, cancers, 
leukemias, birth defects, and reproductive, immune, cardiovascular, and endocrine system 
disorders. The varying impacts on health of each of the hundreds of different nuclides to which 

                                                      
4 EPA, Low-Activity Radioactive Wastes (last updated on May 28, 2019), 
https://www.epa.gov/radiation/low-activity-radioactive-wastes. 
5 EPA, EPA Facts about Strontium-90, https://semspub.epa.gov/work/HQ/175430.pdf.  
6 Congressional Research Service, Radioactive Waste Streams: Waste Classification for Disposal at CRS-
18 (Dec. 13, 2006), https://fas.org/sgp/crs/misc/RL32163.pdf.  
7 EPA, EPA Facts about Cesium-137 (July 2002), https://semspub.epa.gov/work/HQ/176308.pdf.  
8 ATSDR, Plutonium – ToxFAQs (Nov. 2010), https://www.atsdr.cdc.gov/toxfaqs/tfacts143.pdf.  
9 EPA, Radionuclide Basics: Iodine (last updated May 28, 2019), 
https://www.epa.gov/radiation/radionuclide-basics-iodine; EPA, What is the Endocrine System? (last 
updated Jan. 24, 2017), https://www.epa.gov/endocrine-disruption/what-endocrine-system.  
10 ATSDR, Public Health Statement – Radium (Dec. 1990), https://www.atsdr.cdc.gov/ToxProfiles/tp144-
c1-b.pdf.  
11 Id. 
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people may be exposed are simply not known.”12 Part of the reason why the health impacts are 
not known – and thus, why there is no scientific basis for current radiation standards for public 
protection, as discussed further below – is because no two radiation exposures are ever the same 
and scientists do not know “the specific impacts a given radionuclide may have on the organs 
and tissues of a specific person.”13  
 

C. Licensed Radioactive Facilities Demonstrate the Need for Stronger Protections, Not 
Deregulation.  

Currently, “low-level” radioactive wastes are sent to four licensed waste facilities for disposal14: 
(1) EnergySolutions Barnwell Operations (Barnwell, SC); (2) US Ecology (Richland, WA); (3) 
EnergySolutions Clive Operations (Clive, UT); and (4) Waste Control Specialists (Andrews, 
TX). In considering NRC’s deregulatory proposal, it is important to emphasize that although 
these facilities are subject to the full regulatory requirements of Part 61 of the NRC regulations, 
there are still significant risks associated with their operations that harm community members 
and the environment. This demonstrates that regulatory requirements need to be strengthened 
and improved, not removed. 
 
For instance, at EnergySolutions Barnwell Operations, previously sealed records showed that the 
groundwater beneath this site had tritium levels that significantly exceeded EPA’s standard for 
safe drinking water. Tritium is a radioactive material that can increase cancer risk and can 
“foreshadow the flow of more toxic contaminants that don’t move as quickly in groundwater,” 
such as plutonium and uranium.15 The polluted groundwater extended about half a mile beyond 
the landfill in the direction of a small community. The tritium was also discovered in a nearby 
creek that drains into the Savannah River; the Savannah River is a drinking water source for 
thousands of residents of Georgia and South Carolina.16 In 2019, the South Carolina Supreme 
Court ruled that the operator of this landfill had “not yet demonstrated compliance with” various 
regulatory requirements that are meant to prevent the migration of radioactive waste into the 
groundwater beneath the site.17  

 
At another landfill, the EnergySolutions Clive Operations in Utah, the Office of the Legislative 
Auditor issued an audit in 2012 that found that there was little oversight regarding the 

                                                      
12 NIRS, Radiation: The Myth of the Millirem, https://www.nirs.org/wp-
content/uploads/factsheets/mythmilliremfctsht.pdf; see also NRC, Biological Effects of Radiation, 
https://www.nrc.gov/reading-rm/basic-ref/students/for-educators/09.pdf.  
13 Id.; see also NRC, Biological Effects of Radiation at 9-10, https://www.nrc.gov/reading-rm/basic-
ref/students/for-educators/09.pdf.  
14 NRC, Locations of Low-Level Waste Disposal Facilities (last updated Aug. 9, 2017), 
https://www.nrc.gov/waste/llw-disposal/licensing/locations.html.  
15 Sammy Fretwell, “Radioactive tritium in groundwater exceeds EPA safe-drinking levels,” The State 
(Aug. 19, 2007), https://scelp.org/stories/view/38.  
16 Id. 
17 Sierra Club v. South Carolina Dept. of Health and Envtl. Control, 426 S.C. 236, 248, 261-62 (March 
27, 2019); Sammy Fretwell, “Why did nuclear waste leak at SC dump? Supreme Court rebukes landfill 
operator, DHC,” The State (March 27, 2019), https://www.thestate.com/news/politics-
government/article228487274.html. 
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radioactive waste disposed of at this site.18 The audit noted that the lack of regulatory oversight 
had “fostered an environment that allowed documented instances of waste being accepted by 
EnergySolutions in violation of state law.”19 The audit also noted various internal control 
weaknesses, including that EnergySolutions “polices its own waste disposal operations”; Utah’s 
Division of Radiation Control “has no independent controls over the classification of 
containerized waste”; and Utah’s permit program “lacks independent review of waste 
generators,” which gave rise to concerns about the type and origin of waste being accepted as the 
Division of Radiation Control “would be unable to independently detect banned waste.”20 
Although this facility is only allowed to accept Class A waste, the audit noted that the lack of 
oversight “could allow many more shipments of greater than Class A waste to be disposed of at 
the site and never [be] detected.”21 Also, in 2018, Utah’s Division of Radiation Control fined 
EnergySolutions $50,000 for their repeated failure to apply a chemical coating to the disposal 
cells.22 The coating serves as a precautionary measure to prevent dust from blowing away and 
contributing to air quality issues.  
 
In addition to these currently operating licensed facilities, the harms of disposing of radioactive 
waste at additional locations is evidenced by the environmental contamination at sites that 
previously accepted radioactive waste and are now closed. For instance, the Maxey Flats Nuclear 
Disposal site in Kentucky was in operation and accepting radioactive waste from 1963 to 1977. 
This site is now a Superfund site due to contamination of the soil, surface water, and 
groundwater.23 Some of the contaminants of concern that were identified at this site include 
cobalt-60, iodine-129, plutonium, radium, strontium, thorium, and tritium.24 In 2015, the State of 
Kentucky paid $35 million to construct a permanent cap at the site and they have also had to 
spend about $400,000 a year to maintain the site.25 Once the cap is in place, the State will still 
need to continue monitoring, maintenance, and facility control for the next one hundred years.  
 

                                                      
18 Office of the Legislative Auditor General State of Utah, A Performance Audit of The Division of 
Radiation Control (Sept. 2012), https://le.utah.gov/audit/12_10rpt.pdf.  
19 Amy Joi O’Donoghue, “Michael Waddoups fumes over lack of radioactive waste oversight,” Deseret 
News (Sept. 11, 2012), https://www.deseret.com/2012/9/11/20506512/michael-waddoups-fumes-over-
lack-of-radioactive-waste-oversight.  
20 Office of the Legislative Auditor General State of Utah, A Performance Audit of The Division of 
Radiation Control at 15 (Sept. 2012), https://le.utah.gov/audit/12_10rpt.pdf.  
21 Id. at 11. 
22 Emma Penrod, “Environmentalists worry Utah regulators let violations at radioactive waste site ‘fly 
under the radar,’” The Salt Lake Tribune (Jan. 12, 2018), 
https://www.sltrib.com/news/environment/2018/01/11/utah-fines-radioactive-waste-handler-50k-for-
failure-to-control-dust-but-its-not-the-dust-that-worries-environmentalists/.  
23 EPA, Maxey Flats Nuclear Disposal, Hillsboro, KY (last updated June 26, 2020), 
https://cumulis.epa.gov/supercpad/SiteProfiles/index.cfm?fuseaction=second.cleanup&id=0402139.  
24  Id.  
25 James Bruggers, “Maxey Flats nuke dump: What were they thinking?” Louisville Courier Journal (June 
2, 2015), https://www.courier-journal.com/story/watchdog-earth/2015/06/02/final-cap-construction-
underway-for-maxey-flats-nuclear-waste-dump/28349203/.  
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D. Hazardous Waste and Municipal Waste Landfills Already Endanger Human Health 
and the Environment.  

Notwithstanding the threats posed by even licensed radioactive waste disposal facilities, NRC 
seeks to broaden and deregulate the universe of facilities that can accept radioactive waste.  
The NRC’s assumption is that the proposed exemption will be utilized to dispose of radioactive 
wastes by land burial at RCRA-regulated hazardous waste landfills and municipal solid waste 
(“MSW”) landfills. These facilities are already notoriously mismanaged and dangerous. NRC’s 
proposed exemption will undoubtedly make matters worse.  
 
According to EPA, there are seventeen commercial hazardous waste landfills and about 1,908 
MSW landfills.26 Although landfills are required to have certain controls in place to prevent the 
migration of contaminants into the soil and groundwater, such as liners and leachate collection 
systems, it is well known that these controls will all eventually fail. As EPA has noted, “even the 
best liner and leachate collection systems will ultimately fail due to natural deterioration.”27 
According to EPA, even though there have been improvements in containment technologies that 
only means that “releases may be delayed by many decades at some landfills.”28 Further, under 
EPA regulations, hazardous waste landfills are only required to engage in post-closure care for 
thirty years. 40 C.F.R. § 264.117. In contrast, NRC regulations include control requirements at 
radioactive waste landfills for one hundred years. 10 C.F.R. § 61.59. However, radioactive 
materials have hazardous lives29 that far exceed these regulatory requirements. For instance, the 
hazardous life of strontium-90 is 280 to 560 years; the hazardous life of cesium-137 is 300 to 
600 years; and the hazardous life of iodine-129 is 160 to 320 million years.30 If additional 
landfills and unregulated land burial sites are allowed to accept radioactive waste there will be 
more sites around the country that represent a hazard for hundreds to millions of years longer 
than the site will be monitored and longer than the controls will be effective. These sites will 
                                                      
26 Two of the hazardous waste landfills are also licensed radioactive waste landfills – Waste Control 
Specialists (TX) and EnergySolutions Clive (UT). EPA, National Capacity Assessment Report Pursuant 
to CERCLA Section 104(c)(9) at 19 (Dec. 17, 2019), https://www.epa.gov/sites/production/files/2019-
12/documents/final_2019_capacity_assessment_report_20191217v1.pdf; EPA, Municipal Solid Waste 
Landfills (last updated on March 26, 2020), https://www.epa.gov/landfills/municipal-solid-waste-
landfills#main-content; see also CalRecycle, Environmental Justice Compost Facility Map, 
https://www2.calrecycle.ca.gov/SolidWaste/environmentaljustice (map of solid waste landfills in 
California). 
27 EPA, Proposed Rule, Solid Waste Disposal Facility Criteria, 53 Fed. Reg. 33,314, 33,345/1 (Aug. 30, 
1998). 
28 Id.  
29 The hazardous life of a radioactive element is “about 10-20 Half-Lives. It is the time it takes for the 
radioactivity to decay to a thousandth or millionth of its original amount.” NIRS, “Low-Level” 
Radioactive Waste Is Not Low Risk, http://archives.nirs.us/factsheets/llwnolowrisk.pdf. 
30 Sierra Club, Low Level Waste (2017), 
https://content.sierraclub.org/grassrootsnetwork/sites/content.sierraclub.org.activistnetwork/files/teams/do
cuments/2017FinalLowLevelWasteFactSheet.pdf. See also EPA, EPA Facts about Strontium-90, 
https://semspub.epa.gov/work/HQ/175430.pdf (half-life of Strontium-90 is 29 years); EPA, EPA Facts 
about Cesium-137 (July 2002), https://semspub.epa.gov/work/HQ/176308.pdf (half-life of Cesium-137 is 
30 years); and Health Physics Society, Iodine (Oct. 2001), 
http://hpschapters.org/northcarolina/NSDS/iodine.pdf (half-life of Iodine-129 is 16 million years). 
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negatively impact nearby communities and the environment and cause a financial strain to states 
and their residents.  
 
In addition to the failures of control systems, Subtitle C hazardous waste landfills also pollute 
communities and the environment as a result of day-to-day operational failures and violations. 
For instance, at Clean Harbors Buttonwillow, a hazardous waste landfill in California, the 
company was fined almost $40,000 after spilling dangerous levels of toxic chemicals, including 
zinc and chromium.31 Clean Harbors Buttonwillow was also fined because its employees 
disturbed soil that inspectors were planning to test.32 This site is listed on EPA’s ECHO database 
as a “significant noncomplier,” as it has been out of compliance and has had significant RCRA 
violations in all twelve of the last twelve quarters.33 Clean Harbors Buttonwillow has also been 
involved in three cases with EPA over the last five years in which the company was fined a total 
of $140,000.34 Chemical Waste Management’s hazardous waste landfill in Kettleman City, 
California, has also received a number of fines for its violations, including spilling toxic 
materials ($46,000 fine by the state) and failing to properly manage PCBs ($300,000 fine by 
EPA).35 In 2013, Chemical Waste Management was fined another $300,000 for its failure to 
report 72 hazardous materials spills to the state environmental agency.36 The residents in the 
community have also noticed an alarming number of infants born with birth defects, such as cleft 
lip, cleft palate, and heart murmurs.37  
 
In addition to the harms that exist at hazardous waste landfills, MSW landfills are also 
problematic sources of emissions and contamination for nearby communities. For instance, at the 
Colonial Landfill in Sorrento, Louisiana, residents have submitted “hundreds of complaints 
about the ‘offensive, frightening, repeated odors’” that they believe are harming their health.38 
The landfill owner agreed to start testing for methane and hydrogen sulfide to determine the 
origin of the odors only after they were faced with a lawsuit seeking the repeal of their permit.39 

                                                      
31 John Cox, “State fines Buttonwillow landfill’s owner for toxic spill, test interference,” Bakersfield.com 
(June 24, 2014), https://www.bakersfield.com/news/state-fines-buttonwillow-landfills-owner-for-toxic-
spill-test-interference/article_a5b008e9-fdc2-5462-8bbc-90cc7087fcd8.html.  
32 Id. 
33 EPA, ECHO Detailed Facility Report, Clean Harbors Buttonwillow, https://echo.epa.gov/detailed-
facility-report?fid=110000500912.  
34 Id.  
35 Eliji Yamashita, “State fines Kettleman landfill $46K,” The Hanford Sentinel (May 21, 2011), 
https://hanfordsentinel.com/news/local/state-fines-kettleman-landfill-46k/article_c01b0afa-8350-11e0-
97ff-001cc4c002e0.html.  
36 Laura Beans, “Toxic Dump to Expand in Low-Income Neighborhoods as Violations Persist,” 
EcoWatch (July 5, 203), https://www.ecowatch.com/toxic-dump-to-expand-in-low-income-
neighborhoods-as-violations-persist-1881773000.html.  
37 Id. 
38 David J. Mitchell, “LEAN, Ascension councilman sue over expansion of Republic Services’ Colonial 
Landfill,” The Advocate (Jan. 22, 2018), 
https://www.theadvocate.com/baton_rouge/news/article_34cb7a40-ffb1-11e7-80f8-2b2c7e46e816.html.  
39 David J. Mitchell, “Colonial Landfill operators agree to more testing for gas emissions, odors in suit 
settlement,” The Advocate (March 28, 2019), 
https://www.theadvocate.com/baton_rouge/news/article_5d715d20-519a-11e9-8753-7be041201ecb.html.  
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The McCarty Road Landfill in Houston, Texas, which was ranked as one of the top ten largest 
landfills in America based on the amount of waste it receives each day, also contributes a 
significant amount of pollution to the surrounding community.40 This landfill is in a community 
whose population is 93% minority with a per capita income of $17,193.41 Based on EPA’s EJ 
Indexes – which calculate a percentile based on a combination of environmental and 
demographic information – this landfill is also in the 95th percentile for PM2.5 and the 91st 
percentile for ozone.42 
 
In addition to the ongoing harms of these active landfills, the contamination from closed landfills 
continues to be a problem decades later. For instance, landfills and other waste disposal facilities 
made up more than one-third (511) of the 1,397 sites placed on the National Priority List 
(“NPL”) by EPA between 1983 and 2007 and these sites alone cost EPA $3.6 billion in clean-up 
costs.43 According to EPA, landfills on the NPL “generally share similar characteristics and 
present similar threats to the environment. For example, these sites generally exhibit 
contamination in various media, such as soil, surface water, or groundwater.”44 The dangers of 
landfills that are on the NPL is further exacerbated by the fact that about 60% of nonfederal NPL 
sites “are located in areas that may be impacted by selected climate change effects,” such as 
flooding, storm surges from hurricanes, wildfire hazards, and sea level rise.45 These events could 
lead to the release and dispersal of contaminants that would pose a risk to human health and the 
environment. EPA notes that climate change considerations “are particularly important in 
designs and associated modeling for containment systems [at landfills that are] anticipated to 
operate for 30 years or longer.”46  
 

E. NRC’s Proposal Exacerbates Environmental Injustice in Communities of Color and 
Low-Income Communities.  

 
It is well established that landfills and other waste disposal sites tend to be located in 
communities of color and low-income communities. A report from 1987, Toxic Wastes and Race 
in the United States, analyzed the siting of waste facilities and found that: (1) “Race proved to be 
the most significant among variables tested in association with the location of commercial 
hazardous waste facilities. This represented a consistent national pattern”; and (2) “Communities 
with the greatest number of commercial hazardous waste facilities had the highest composition 
of racial and ethnic residents. In communities with two or more facilities or one of the nation’s 
                                                      
40 Constance Parten, “America’s Largest Landfills,” CNBC (Sept. 27, 2010), 
https://www.cnbc.com/2010/09/27/Americas-Largest-Landfills.html.  
41 EPA, EJScreen, ACS Summary Report, https://ejscreen.epa.gov/mapper/.  
42 Percentiles are a way of comparing populations and describe what percent of the US population has an 
equal or lower value. In other words, 80th percentile means that 80% of the population in the country has a 
lower value for a specific indicator. EPA, EJScreen, Standard Report, https://ejscreen.epa.gov/mapper/. 
43 GAO, Superfund: Information on the Nature and Costs of Cleanup Activities at Three Landfills in the 
Gulf Coast Region at 2 (Feb. 18, 2011), https://www.gao.gov/assets/100/97305.pdf.  
44 Id.  
45 GAO, EPA Should Take Additional Actions to Manage Risks from Climate Change at 18 (Oct. 2019), 
https://www.gao.gov/assets/710/702158.pdf.  
46 EPA, Climate Change Adaptation Technical Fact Sheet: Landfills and Containment as an Element of 
Site Remediation at 5 (May 2014), https://semspub.epa.gov/work/11/175853.pdf.  
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five largest landfills, the average minority percentage of the population was more than three 
times that of communities without facilities (38 percent vs. 12 percent).”47  
 
This pattern is still evident today. A 2018 report discussing waste sites in New Orleans, 
Louisiana noted that “every known landfill/dump and incinerator site is within a low-income 
neighborhood” and that “African American households in New Orleans have historically been 
more susceptible to poverty than white households due to housing and employment policies 
instituted at the federal and local levels.”48 The situation in New Orleans is representative of 
many other cities across the country that have sited landfills in areas where communities of color 
and low-income communities are living. For instance, at the Chemical Waste Management 
landfill in Kettleman City, CA (see supra Section I.D) – a hazardous waste landfill that could 
apply for an exemption under the NRC’s proposal – the population within a 5-mile radius is 94% 
Hispanic and the per capita income is $7,243.49 Within a 5-mile radius of the Clean Harbors 
Buttonwillow hazardous waste landfill (see supra Section I.D), the community is 44% Hispanic 
and the per capita income is $20,849.50  
 
II. DISCUSSION 
 

A. At a Minimum, NRC Should Discontinue Consideration of this Rule Until After End 
of the COVID-19 Pandemic to Allow Affected Communities a Fair and Meaningful 
Opportunity to Engage.  

 
Among the many deficiencies afflicting this rulemaking is the manifest unfairness inherent in 
proposing a deregulatory action of such significance and magnitude in the midst of a global 
pandemic. As NRC surely knows, the public’s ability to follow, let alone meaningfully 
participate in, regulatory actions during this time is extremely limited. This is especially true for 
the communities near sites that will take advantage of the loophole proposed by NRC. As 
discussed above, hazardous waste and municipal waste landfills are disproportionately located in 
communities of color and low-income communities. Growing evidence shows that these 
communities also face greater risks associated with COVID-19. For instance, the Centers for 
Disease Control and Prevention notes that “[l]ong-standing systemic health and social inequities 
have put some members of racial and ethnic minority groups at increased risk of getting COVID-
19.”51 In particular, Black, Indigenous, and Hispanic/Latino communities are being impacted the 
most by the pandemic and are also the communities that will be impacted the most by the NRC’s 
proposal.52 For example, in Louisiana as a whole, 70% of people who have died due to COVID-
                                                      
47 United Church of Christ Commission for Racial Justice, Toxic Wastes and Race in the United States at 
xiii (1987), https://www.nrc.gov/docs/ML1310/ML13109A339.pdf.  
48 City Planning Commission, City of New Orleans, Environmental Study & Hazardous Sites Inventory at 
60-61 (March 28, 2018), https://www.nola.gov/nola/media/City-Planning/Final-Report-with-minutes-3-
28-18.pdf.  
49 EPA, EJScreen, ACS Summary Report, https://ejscreen.epa.gov/mapper/.  
50 EPA, EJScreen, ACS Summary Report, https://ejscreen.epa.gov/mapper/. 
51 CDC, COVID-19 in Racial and Ethnic Minority Groups (June 25, 2020), 
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/racial-ethnic-minorities.html. 
52 The COVID Tracking Project, The COVID Racial Data Tracker (last visited July 8, 2020), 
https://covidtracking.com/race. 
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19 are Black.53 Also, among low-income adults 52% “say that they or someone in their 
household has lost a job or taken a cut in pay” due to the COVID-19 situation.54 These statistics 
serve to illustrate the profound impact that COVID-19 is having on communities of color and 
low-income communities—the communities that will be most impacted by NRC’s proposal. For 
NRC to issue a proposal that would further increase the risk that these communities face is 
unconscionable. NRC’s failure to provide a fair and adequate opportunity for public participation 
for this rulemaking is especially egregious in light of the fact that affected communities will be 
entirely excluded from the exemption process proposed, as there is no public notice or 
participation requirement and no way for them to find out what is happening in their 
communities or what additional health risks they are being exposed to.  
 
NRC’s limited extension of the comment period has not corrected this problem, and is arbitrary. 
NRC states it has provided additional time in recognition of the “continuing impacts of the 
current COVID-19 public health emergency across the nation.” But COVID-19’s impacts have 
not lessened or ceased during this time; to the contrary, the pandemic is ever-present, continuing 
to greatly stress communities across the country and impair the ability of affected members of 
the public to participate in this process.55 Further, the record shows that during this time the NRC 
has not conducted any additional outreach to inform potentially affected communities of its 
proposed action or seek input. For all of these reasons and those detailed below, the proper 
course for NRC is to abandon this rulemaking entirely. At a bare minimum, NRC should extend 
the public comment period until at least six months after the end of the COVID-19 public health 
crisis or withdraw the rulemaking now and republish it for public comment at that later time.  
 

B. The Proposed Rule Violates the Administrative Procedure Act.  
 
NRC’s effort to cast its proposal as a mere “interpretive rule” fails under the Administrative 
Procedure Act. This proposal is a substantive legislative rule. Far from offering a mere 
interpretation, NRC proposes to “constructively rewrite a regulation” by deregulating the 
disposal of certain radioactive wastes. National Family Planning and Reproductive Health Ass’n, 
Inc. v. Sullivan, 979 F.2d 227, 236 (D.C. Cir. 1992). This action goes beyond the AEA and the 
NRC’s regulations to create an entirely new category of radioactive wastes – so-called “very 
low-level” wastes—and establishes an entirely new regulatory scheme for transferring and 
disposing of those wastes without a license.  
 
Unlike an interpretive rule that simply puts the public on notice of pre-existing legal obligations 
or rights, NRC’s proposal creates substantive and significant modifications to pre-existing rules 
                                                      
53 Associated Press, “More than 70% of La. residents killed by COVID-19 are African American, 
Governor says,” 4WWL (April 6, 2020), https://www.wwltv.com/article/news/health/coronavirus/more-
than-70-of-la-residents-killed-by-covid-19-are-african-american-governor-says/289-6ba1e613-5724-
4a70-a97e-1165309e1382. 
54 Kim Parker et al., “About Half of Lower-Income Americans Report Household Job or Wage Loss Due 
to COVID-19,” Pew Research Center (April 21, 2020), 
https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-
job-or-wage-loss-due-to-covid-19/.  
55 See COVID-19 Tracking Data at https://covid.cdc.gov/covid-data-tracker/#cases_totalcases and 
https://coronavirus.jhu.edu/us-map.  
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to create new legal rights and duties. See generally NRDC v. Wheeler, 955 F.3d 68, 83 (D.C. Cir. 
2020) (“An interpretive rule, instead of creating legal effects, thus puts the public on notice of 
pre-existing legal obligations or rights.”). If finalized, the rule will allow facilities to acquire, for 
the first time, a new general exemption from 10 C.F.R. Part 61’s licensing requirements to 
transfer, receive and dispose of radioactive wastes. These facilities will no longer be subject to 
authority and oversight by the NRC and/or the Agreement State through the licensing 
requirements, or otherwise mandatory requirements for monitoring, testing, public process, 
recordkeeping, among many others. See generally 10 C.F.R. part 61.  
 
It is well established that an agency may only issue an interpretive rule if it is not “plainly 
erroneous or inconsistent” with its current regulations. Auer v. Robbins, 519 U.S. 452, 461 
(1997); Am. Mining Cong. v. Mine Safety & Health Admin., 995 F.2d 1106, 1110 (D.C. Cir. 
1993) (“If a second rule repudiates or is irreconcilable with [a prior legislative rule], the second 
rule must be an amendment of the first; and, of course, an amendment to a legislative rule must 
itself be legislative.”). Here, the NRC’s proposal defies the AEA, RCRA, and the Commission’s 
longstanding regulations requiring a license for the possession, transfer, and disposal of 
radioactive wastes. See infra. The very purpose of this action is to allow for the deregulation of 
practices that have until now been fully regulated. As NRC itself explains, this a “relaxation” of 
existing requirements. The only way to accomplish this deregulatory action is to modify the 
regulations themselves through a legislative rulemaking.  
 
Regardless of whether the proposal is an interpretive or legislative rule, if adopted, it will 
constitute final agency action under the Administrative Procedure Act. Without this action, 
licensing would be required to transfer and dispose of radioactive wastes in land burial sites, and 
facilities would not be able to obtain a blanket exemption from those requirements. The rule will 
have binding effect and create legal consequences for the NRC and Agreement States 
administering the regulation of radioactive wastes, specific sites that obtain the exemption from 
licensing requirements, and the communities that will lose previously required protections 
promised by law. See generally Appalachian Power Co. v. EPA, 208 F.3d 1015, 1021–22 (D.C. 
Cir. 2000). Even though the rule assumes a later process through which facilities will seek the 
proposed exemption, NRC’s notice indicates the exemption will be automatically granted 
because there are no actual requirements to satisfy, just suggested criteria that NRC may 
consider. Moreover, the exemption process will be conducted in private, without public notice or 
the opportunity to participate.  
 

C. The Proposed Rule Violates the Atomic Energy Act and is Inconsistent with NRC’s 
Regulations.   

 
NRC makes no effort to define the specific wastes included within the newly created so-called 
“very low-level” waste category and subject to this proposal. Based on its reliance on regulatory 
provisions governing byproduct material (10 C.F.R. part 30), special nuclear (10 C.F.R. part 40), 
and source material (10 C.F.R. part 70), it appears that NRC proposes to exempt the transfer and 
disposal of wastes containing these materials from the part 61 licensing requirements. See also 
10 C.F.R. § 61.2 (defining wastes as those “low-level radioactive wastes containing source, 
special nuclear, or byproduct material”). NRC lacks statutory authority to do so.  
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Section 62 of the AEA, titled “License for Transfer Required,” unambiguously requires anyone 
transferring or receiving “any” source material to be “authorized by a general or specific license” 
issued by the NRC. Specifically: 
 

Unless authorized by a general or specific license issued by the Commission, which the 
Commission is authorized to issue, no person may transfer or receive in interstate commerce, 
transfer, deliver, receive possession of or title to, or import into or export from the United 
States any source material after removal from its place of deposit in nature, except that 
licenses shall not be required for quantities of source material, which in the opinion of the 
Commission, are unimportant. 
 

42 U.S.C. § 2092 (emphases added). As specified, the only exception to the licensing 
requirement is for quantities that NRC has deemed “unimportant.” Id. However, NRC does not 
purport to make any such finding here. NRC has already issued regulations exempting 
“unimportant quantities of source material,” see 10 C.F.R. § 40.13, and does not propose revising 
those regulations in this rulemaking. Instead, NRC proposes to create an exemption for a 
different, new category of wastes—“very low-level” wastes—that, as NRC itself admits, is not 
defined or even mentioned anywhere in the statute or the regulations. Where a statute 
circumscribes specific exemptions, as section 62 does, the agency is not at liberty to create 
others. TRW Inc. v. Andrews, 534 U.S. 19, 28 (2001). 
 
Nor is NRC authorized to issue the proposed exemption with respect to special nuclear materials 
or byproduct materials. 42 U.S.C. § 2077 limits NRC’s authority to exempting only “certain 
classes or quantities of special nuclear or kinds of uses or users from the requirements for a 
license” and only “when it makes a finding that the exemption…would not be inimical to the 
common defense and security and would not constitute an unreasonable risk to the health and 
safety of the public.” Similarly, NRC may only exempt certain classes or quantities or kinds of 
uses or users of byproduct material “when it makes a finding that the exemption…will not 
constitute an unreasonable risk to the common defense and security and to the health and safety 
of the public.” 42 U.S.C. § 2111(a). It is unclear whether “very low-level” waste is a “certain 
class[]” of special nuclear or byproduct materials as intended under these provisions since it is 
not a classification recognized by the statute, and NRC has not invoked this as the basis for the 
exemption. Even if it is, the statute makes clear that these materials “may only be transferred to 
and disposed of in a facility that is adequate to protect public health and safety; and is licensed 
by the Commission” or an Agreement State. 42 U.S.C. § 2111(b). NRC has made no attempt to 
show that exempting land burial sites from licensing requirements for the disposal of so-called 
“very low-level” radioactive wastes will not constitute an “unreasonable risk to the health and 
safety of the public.” Again, NRC does not have authority to create additional exemptions 
beyond those allowed by the statute.  
 
NRC does not acknowledge these statutory provisions, much less set forth a statutory 
interpretation that supports the proposed exemption. This failure renders the proposed rule 
unlawful and arbitrary. Instead, NRC improperly assumes authority and proposes an action that 
simply cannot be reconciled with the statutory text. 
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NRC’s regulations further provide that that “no person may receive, possess, and dispose of 
radioactive waste containing source, special nuclear, or byproduct material at a land disposal 
facility unless authorized by a license issued by the Commission pursuant to this part, or unless 
exemption has been granted by the Commission under 61.6.” 10 C.F.R. § 61.3. As NRC 
acknowledges, nothing in part 61 contemplates exemptions for the transfer of radioactive wastes. 
85 Fed. Reg. at 13,077.  
 
NRC focuses instead on 10 C.F.R. § 20.2001, which establishes general requirements for waste 
disposal and provides, in part, that a “licensee shall dispose of licensed material only…by 
transfer to an authorized recipient as provided in § 20.2006 or in the regulations in parts 30, 40, 
60, 61, 63, 70, and 72 of this chapter.” 10 C.F.R. § 20.2001(a)(1). It is plain from the face of this 
rule and the related provisions that “authorized recipient” refers strictly to an entity that is 
licensed to receive and dispose of the wastes. For example, 10 C.F.R. § 20.2001(b) provides, in 
no uncertain terms, that “a person must be specifically licensed to receive waste containing 
licensed material from other persons for” among other things “disposal at a land disposal facility 
licensed under part 61 of this chapter.” (emphasis added). Moreover, part 20.2006, governing the 
transfer for disposal and manifests, repeatedly and only refers to “licensed” disposal facilities. 
See 10 C.F.R. § 20.2006(a)(1), (b), (e).  
 
Significantly, NRC itself has long acknowledged that part 20 requires licensing. As explained in 
its Guidance, “an authorized recipient is a person or an organization licensed to possess the 
material being transferred in the form and in the quantity being transferred.” NUREG-1736, 
Consolidated Guidance: 10 CFR part 20- Standards for Protection Against Radiation, Section 
3.20.2001, at 3-152. To clarify, the Guidance further notes that “[i]t is acceptable for a licensee 
to transfer licensed material to another person or entity who, in turn, disposed of that material in 
an NRC-approved manner. However, the person or entity receiving the licensed material must be 
authorized by an NRC license to receive such material in the form and in the quantity being 
transferred.” Id. at 3-153. With respect to exemptions from licensing requirements, specifically, 
NRC has made clear that “[e]xemption of certain types, quantities, or concentrations of materials 
from the licensing requirements applies to the initial decision of whether the material should be 
licensed. However, once licensed, no quantity of that material, however, small, is exempt from 
the applicable regulations in this section.” Id.  
 
Now, in this proposal, NRC attempts to repeal and rewrite these requirements and change its 
policy to claim for the first time that “authorized recipient” means an exempt recipient—one who 
does not have a license to receive and dispose of radioactive wastes. Ignoring the clear language 
contradicting that reading, NRC reaches to find support in 10 C.F.R. parts 30 (governing the 
licensing of byproduct material), 40 (governing the licensing of source material), and 70 
(governing the licensing of special nuclear material). According to NRC’s new view, these 
provisions allow the exclusion of these materials because they provide that a “licensee may 
transfer [byproduct, source, or special nuclear material] to any person exempt from licensing 
requirements of the Act and regulations in this part, to the extent permitted under such 
exemption…” 85 Fed. Reg. at 13,076/3. But none of these provisions speak to transfer for 
disposal, either generally or disposal by land burial specifically. Indeed, parts 30, 40, and 70 
pertain only to the possession of byproduct, source, or special nuclear wastes. These provisions 
cannot be read to exempt actions that are beyond their scope, as NRC suggests. In any event, and 
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contrary to NRC’s self-fulfilling interpretation, these provisions do not contemplate, much less 
justify, an exemption like this one that is inconsistent with the AEA and the regulations. Rather, 
these sections necessarily refer only to those limited exemptions that are authorized by the 
statute, which are not the basis of this rulemaking. To read these regulations to allow the blanket 
exemption for unlicensed transfer and disposal, as NRC does, is illogical, unreasonable, and 
inconsistent with the AEA and existing rules.  
 

D. The Proposed Rule Contravenes the Resource Conservation and Recovery Act.  
 
NRC’s proposal to transfer radioactive wastes to unlicensed “land burial” sites—namely, 
hazardous waste and municipal waste landfills—is also unlawful under the Resource 
Conservation and Recovery Act (“RCRA”).  
 
NRC does not have authority over hazardous waste and municipal waste landfills, and thus 
cannot authorize them to receive and dispose of radioactive wastes as proposed. As set forth in 
RCRA, authority over landfills and other land disposal sites rests with EPA. See e.g., 42 U.S.C. 
§§ 6902(a), 6903(3), 6944, 6924; see also 40 C.F.R. parts 258, 264, 268. To exercise jurisdiction 
over these sites, NRC must regulate them through the licensing requirements of 10 C.F.R. part 
61 as contemplated by the AEA. Nothing in RCRA or the AEA permits this kind of jurisdictional 
intrusion, whereby NRC may dictate and alter wastes that are handled and disposed of at land 
disposal sites that are not separately licensed by the NRC. NRC does not assess the relationship 
between this rule and RCRA at all. It fails to offer any explanation as to how its legal authority 
extends to hazardous waste and municipal waste landfills in this instance or how its authority and 
this proposal interact, let alone reconcile, with RCRA and EPA’s jurisdiction over those sites. 
Likewise, NRC does not address the plain inconsistency between its proposal to authorize land 
disposal of radioactive wastes at unlicensed sites and RCRA’s protective waste management 
requirements, including, among others, land disposal restrictions, 42 U.S.C. § 6924(d)-(m).  
 
Nor does NRC provide a legal basis for allowing hazardous waste and municipal waste landfills 
to manage and dispose of source, special nuclear, and byproduct material. RCRA’s definition of 
solid waste expressly excludes “source, special nuclear, or byproduct material as defined by the 
Atomic Energy Act of 1954. 42 U.S.C. § 6903(27); see also 40 C.F.R. § 261.4(a)(4) (same). The 
only exception for these materials is for mixed wastes (42 U.S.C. § 6903(41)), which this 
proposal does not purport to cover.56 In excluding source, special nuclear, and byproduct 
materials from RCRA with just one specific exception, it is clear that Congress carefully 
considered the regulation of these materials, and deliberately left them within the purview of the 
AEA to be regulated—not unregulated—by the NRC. NRC’s attempt to take the transfer and 
disposal of these radioactive materials outside of both the AEA and RCRA without oversight 

                                                      
56 Mixed waste means a “waste that contains both hazardous waste and source, special nuclear, or by-
product material subject to the Atomic Energy Act of 1954.” 42 U.S.C. § 6903(41); 40 C.F.R. § 266.210. 
In ignoring this question concerning authority, NRC also fails to explain why the addition of “very low-
level” radioactive wastes to hazardous wastes would not create mixed wastes under RCRA or why the 
regulatory controls necessary to protect human health and the environment from mixed wastes, including 
land disposal restrictions (40 C.F.R. § 268.40), are not also necessary for “very low-level” radioactive 
wastes. 
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from either the NRC or EPA contravenes the text and intent of these statutes and implementing 
regulations.  
 
Astonishingly, the only mention of RCRA in this proposal is a statement by an NRC official 
noting that as part of the process for determining whether to grant the proposed exemption to a 
facility, NRC might look at the facility’s RCRA permit to determine whether NRC can “rely on 
the practices under the RCRA permit.”57 The notion that a RCRA permit could be a sufficient 
substitute for an NRC license is unsupported and arbitrary as discussed below. It is also 
inconsistent with the statute and illogical. Because RCRA excludes source, special nuclear, and 
byproduct material from the definition of solid wastes, the statute and corresponding permit 
regulations do not, and were not meant to, address the handling and disposal of these materials.  
 

E. The Proposed Rule is Arbitrary, Capricious, and Contrary to Law.  
 

In addition to the fatal flaws described above, NRC’s proposal is arbitrary, capricious, and 
contrary to law for myriad reasons. In its short notice and limited record, NRC has utterly failed 
to provide sufficient support and explanation for this proposal. Motor Vehicle Mfrs. Assn. of 
United States, Inc. State Farm Mt. Automobile Ins. Co., 463 U.S. 29, 43 (1983). 
 
NRC has not offered any reasoned explanation for its about-face shift in its policy concerning the 
regulation of radioactive waste disposal. See Encino Motorcars, LLC v. Navarro, 136 S. Ct. 
2117, 2126 (2016). As NRC itself acknowledges, until now, it has interpreted its regulations to 
have their plain meaning—specifically, that an “authorized person” is one who is licensed by 
NRC to possess and dispose of the material being transferred, and that once licensed, this 
material is never exempt from the licensing requirements. 85 Fed. Reg. at 13,076-77. Aside from 
a generic statement about efficiency, id. at 13,078/1, NRC does not provide reasoning for 
upending an entire program on which licensed disposal sites and the public have relied for 
regulation and protections, in contravention of its longstanding mandate, rules, and practice. As 
explained above, NRC does not explain how this new position is authorized by the AEA or 
RCRA, or how those statutes can be interpreted to support this rulemaking. Thus, the proposed 
rule is arbitrary, capricious, and unlawful.  
 
The very premise of this proposal—that “very low-level” radioactive wastes do not require NRC 
licensing—is entirely unsupported. As explained above, “very low-level” wastes is not a 
classification recognized by the AEA or the NRC’s regulations. Even as introduced by NRC 
here, it is clear that “very low-level” does not mean “very low risk” or even low risk. In fact, the 
risks presented by “very low-level” wastes may be no different than the risks presented by high-
level wastes. NRC does not explain why compliance with the licensing requirements of part 61 is 
necessary for some wastes, but not those it exempts.  
 
Moreover, nothing in NRC’s “interpretive rule” actually limits the application of the exemption 
to “very low-level” wastes. NRC merely claims it “plans to limit the specific exemptions it issues 

                                                      
57 Official Transcript of Proceedings, NRC, Category 3 Meeting on Draft Interpretive Rule for Very Low-
Level Waste (VLLW) Disposal Activities at 16 (March 30, 2020), 
https://www.nrc.gov/docs/ML2011/ML20112F441.pdf. 
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for disposal to [very low-level waste], because the intent is that only the least hazardous level of 
waste may be disposed of in exempt facilities.” 85 Fed. Reg. at 13,077-78. Similarly, there is no 
requirement limiting the application of the exemption to land burial or RCRA-regulated sites. 
Again, NRC merely states its “plan to limit the specific exemptions it issues for disposal to land 
burial, because the intent of such disposal is to safely isolate waste from people and the 
environment.” Id. Nor does NRC explain how without case-by-case review and continued 
oversight, NRC will ensure that sites will not change their practices after receiving the one-time, 
generic exemption proposes. NRC seems to think the criteria it describes in the notice will offer 
protections and assurance that the agency’s “intent” in limiting the exemption to “very low-
level” wastes and land burial is met. See id. at 13,078. However, these criteria are simply 
suggestions; they are not codified, enforceable requirements. Id. at 13,078/1 (explaining that 
applications for an exemption “should” include certain information). NRC cannot rely on mere 
suggestions as assurance that this exemption will work as intended.  Indeed, without specifying 
requirements and limitations, NRC’s proposal is boundless, and NRC’s claims about its 
application are without basis. 
 
In addition, the criteria are arbitrary themselves. For example, NRC states that it would only 
“consider approval of such an exemption if the cumulative dose was to be maintained below 25 
millirem per year.” 85 Fed. Reg. at 13,078/1. NRC offers no explanation for this standard, how it 
is sufficiently protective against exposures, or it compares to standards applicable to licensed 
disposal facilities or why it is changing its practice to allow for a higher dose.58 As the 
Government Accountability Office (“GAO”) has noted, U.S. radiation standards “for public 
protection lack a conclusively verified scientific basis … Below certain radiation exposure 
levels, the effects of radiation are unproven.”59 Further, evidence of radiation effects “is 
especially lacking at regulated public exposure levels – levels of 100 millirem a year and below 
from human-generated sources.”60 GAO found that the consensus view “is that the research data 
on low-level radiation effects are inadequate to either establish a safety threshold or to exclude 
the possibility of no effects.”61 This is because it is unknown how specific radioactive elements 
will impact a specific person. Thus, attempts to translate the amount of radioactivity that a 
person has been exposed to in curies62  into a radiation dose in rems/millirems63 is conjectural, 
and unsupported.  

                                                      
58 NRC, Consolidated Decommissioning Guidance: Decommissioning Process for Materials Licensees, 1 
NUREG-1757 2, 30 (2006), 15-30 (noting current dose criterion of a “few millirem” per year) 
https://www.nrc.gov/docs/ML0630/ML063000243.pdf. 
59 GAO, Radiation Standards: Scientific Basis Inconclusive, and EPA and NRC Disagreement Continues 
at 1-2 (July 18, 2000), https://www.gao.gov/assets/110/108559.pdf.  
60 Id. 
61 Id. at 5.  
62 Curies are the unit that is used to express radioactivity. A curie is the equivalent of 37 billion atoms 
disintegrating per second. Congressional Research Service, Radioactive Waste Streams: Waste 
Classification for Disposal at CRS-2 (Dec. 13, 2006), https://fas.org/sgp/crs/misc/RL32163.pdf. 
63 Rem is the unit used to express the radiation dosage in humans. Rem “relates the absorbed dose in 
human tissue to the effective biological damage of the radiation” but “[n]ot all radiation has the same 
biological effect, even for the same amount of absorbed dose, as some forms of radiation are more 
efficient than others in transferring their energy to living cells.” Congressional Research Service, 



  

 

17 
 

 
To the extent NRC believes its proposal is safe, protective of health and the environment and 
adequate to limit exposures, it has provided no evidence whatsoever to support that assumption. 
As explained above, the fact that even licensed low-level waste facilities pose serious health 
risks demonstrates that unregulated facilities are likely to be far more dangerous. NRC has not 
acknowledged, let alone addressed, such problems at those sites or at hazardous and municipal 
waste landfills. NRC has not conducted and included in the public record any human health or 
environmental analyses to understand the implications of its proposal to send radioactive wastes 
for land burial without licensing and continued oversight, as proposed. For example, and among 
other things, NRC has not analyzed: the potential health and environmental risks associated with 
transferring, managing, and disposing of radioactive wastes without complying with the 
licensing requirements, including the risks to children, women, and communities of color and 
low-income communities; the synergistic health and environmental effects of disposing of 
radioactive wastes with a wide array of hazardous wastes or toxic municipal wastes; the direct 
and cumulative impacts on communities surrounding land disposal sites and other sources of 
pollution, including Superfund and legacy pollution sites and sites prone to chemical disasters; or 
the potential for flooding and climate-related stresses affecting land disposal sites. 
   
NRC further assumes that the RCRA requirements applicable to hazardous waste and municipal 
landfills will allow for safe disposal of “very low-level” wastes, but offers no explanation or 
evidence to support that theory. See 85 Fed. Reg. at 13,077/3. As discussed above, NRC does not 
even state a rationale for when or how RCRA will apply and to what materials. While the RCRA 
permit requirements may be protective and even more comprehensive than the NRC licensing 
requirements in some respects, as noted above, they were not designed for the management of 
the radioactive wastes NRC proposes to exempt. NRC cannot simply assume that those 
requirements are appropriate for the disposal of radioactive wastes; it must assess those 
requirements and demonstrate they are.  
 

F. The Proposed Rule Fails to Comply with Executive Order 12898.  
 

As detailed above, the NRC’s proposal would result in radioactive waste being sent to land 
disposal sites that are predominantly located in communities of color and/or low-income 
communities that are already overburdened by environmental contaminants. NRC’s proposal will 
surely increase these risks by allowing these sites to accept and dispose of radioactive wastes 
without complying with licensing requirements and being subject to any regulatory oversight. 
Under Executive Order 12898, NRC is to assess the “disproportionately high and adverse human 
health or environmental effects of its programs, policies, and activities on minority populations 
and low-income populations.”64 In contravention of the Order and its NEPA obligations, as 
explained below, NRC has utterly failed to analyze the environmental justice implications of this 
proposal. 

                                                      
Radioactive Waste Streams: Waste Classification for Disposal at CRS-2 (Dec. 13, 2006), 
https://fas.org/sgp/crs/misc/RL32163.pdf. 
64 Executive Order 12898, Federal Actions To Address Environmental Justice in Minority Populations 
and Low-Income Populations, 59 Fed. Reg. 7629 (Feb. 11, 1994), https://www.archives.gov/files/federal-
register/executive-orders/pdf/12898.pdf.  
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G. The Proposed Rule Fails to Address Obligations Under the National Environmental 
Policy Act.  

 
By proposing to exempt facilities from otherwise mandatory licensing requirements for the 
transfer, possession, and disposal of radioactive wastes, NRC’s action amounts to a “major 
federal action significantly affecting the quality of the human environment” under the National 
Environmental Policy Act (“NEPA”) and associated regulations (see 42 U.S.C. § 4332; 40 
C.F.R. § 1500-1508), requiring the preparation of an environmental impact statement (“EIS”) 
and a programmatic EIS. Among other considerations, a NEPA analysis is to assess the public 
health and safety, and the environmental justice impacts of this rule. See, e.g., 42 U.S.C. 4331; 
40 C.F.R. § 1501.3.65 NRC itself recognizes that “an analysis of disproportionately high and 
adverse impacts needs to be done as part of the agency’s NEPA obligations to accurately identify 
and disclose all significant environmental impacts associated with a proposed action.” NRC, 
Policy Statement on the Treatment of Environmental Justice Matters in NRC Regulatory and 
Licensing Actions, 69 Fed. Reg. 52040 (Aug. 24, 2004). NRC has not conducted any such 
analysis here and has not explained its failure to comply with the statute or its own policy. 
Indeed, NRC does not address NEPA at all much less satisfy any of the associated obligations. 
NRC’s failure violates NEPA and is arbitrary. 

 
 
Khushi K. Desai 
Staff Attorney  
Lisa Fuhrmann 
Senior Research & Policy Analyst 
 

                                                      
65 Executive Order 12898, Federal Actions To Address Environmental Justice in Minority Populations 
and Low-Income Populations, 59 Fed. Reg. 7629 (Feb. 11, 1994), https://www.archives.gov/files/federal-
register/executive-orders/pdf/12898.pdf.; CEQ, Environmental Justice Guidance Under the National 
Environmental Policy Act, Dec. 10, 1997, https://ceq.doe.gov/docs/ceq-regulations-and-
guidance/regs/ej/justice.pdf.  



 So-called “low-level” radioactive waste can be very high risk. 
The vast majority of it comes from nuclear power and the 
many industrial steps to make nuclear power and weapons.  
The filters and resins that remove radioactive materials from 
nuclear power cooling water can get so loaded with radio-
activity that they can kill a person exposed for just 20 min-
utes, yet are still considered “low level”.  Metal that gets  
activated in a nuclear power reactor core can be more  
radioactive than some nuclear weapons high level waste.

So-called “low-level” nuclear waste includes the same radio-
active particles as high level waste.  The same Plutonium atom 
is “high level” if it is in a fuel rod but becomes so-called “low 
level” waste when it leaks out and gets trapped on filters or 
resins that clean reactor water. If the same Plutonium atom 
makes it past the filters it becomes a “routine release” to the 
river, lake or ocean.

The legal (not safe) allowable release levels are set by how 
much the nuclear industry needs to discharge, not to pro-
tect humans or other species. The radioactive particles get 
into water, air, soil, grass, food chains, then into our bodies, 
irradiating us from within. When radioactivity gets into the 
body, it can lodge in the DNA, bones or organs, continually 
giving off radiation to the surrounding cells. This is more in-
tense and longer lasting than an external exposure that stops 
when the external source is gone. More women and kids get 
cancer from radiation than do men.

The whole contaminated nuclear reactor, except the fuel rods, 
becomes “low-level” radioactive waste. Krypton and Xenon 
gasses form when uranium splits. Some seep into the tons of 
concrete in the base mat and containment dome then decay 
into Strontium-90 and Cesium-135 respectively, both biologi-
cally hazardous, causing cancers and other health problems.  

“LOW LEVEL” RADIOACTIVE WASTE 
IS NOT LOW RISK

Strontium-90 takes 280-560 years to decay; Cesium-135 takes 
23 - 46 million years.

When Uranium-235 atoms split, they give off their binding  
energy (to heat water, generate steam, turn turbines, make 
electricity) and break into smaller radioactive particles that can 
cause cancer, birth defects, heart disease, reduced immunity or 
other ailments. Some are Cesium-137 (concentrates in muscle, 
hazardous for 300 to 600 years), Strontium-90 (concentrates 
in bone and teeth where calcium normally goes, 280-560 years 
hazardous), Iodine-129 (concentrates in the thyroid, 160-320 
million years hazardous) and neutrons.

Medical, educational and industrial waste are lumped into the 
same category as waste from reactors. The truth is that medi-
cal treatment and diagnosis waste make up only a very small 
fraction of the waste stream, are much less concentrated and  
short lasting. X-rays make no waste. Iodine-123 for thyroid  
imaging is hazardous~30-260 hours whereas Iodine-129 from 
nuclear power stays dangerous for 160-320 million years. 
Medical waste can be manageable if it is stored safely. Nuclear 
promoters that are pushing for new dumps and weaker regu-
lations for all “low-level” waste, use medical as their example.

Nuclear promoters like to characterize “low-level” waste as 
booties and gloves, not mentioning they could be contaminat-
ed with plutonium. Of the various items in the waste stream 
including “contaminated protective shoe covers and clothing, 
wiping rags, mops, filters, reactor water treatment residues, 
equipment and tools, luminous dials, medical tubes, swabs, in-
jection needles, syringes, and laboratory animal carcasses and 
tissues,” the resins from treating reactor water and the activat-
ed metal components are the real problems since they are in-
tensely radioactive and remain dangerous for millions of years.  
Disposal sites are only required to have institutional controls 

 for 100 years.

THE DIRTY SIDE OF NUCLEAR POWER

NUCLEAR POWER HIDES BEHIND 
THE WHITE COATS OF MEDICINE

LOW LEVEL WASTE



A billion dollars or more were spent searching for new 
“low-level” nuclear waste sites in 18 states from 1980 until 
2012. No community wants unlined trenches designed with 
an “acceptable leak rate” filled with waste that will be dan-
gerous thousands of years longer than the site must be moni-
tored. In April 2012, despite unresolved technical and legal 
problems, the Waste Control Specialists (WCS) site opened 
in Andrews County, Texas. The staff at the Texas Council on 
Environmental Quality, (who reviewed the WCS application) 
were unanimously against the proposal (three quit because 
of it); yet the governor’s appointed commissioners approved 
an incomplete application. The Lone Star Chapter of the  
Sierra Club won a court challenge in 2012 defending their 
right to a hearing on the license, but waste is being buried while 
the dump operator and the state are appealing. The site, bor-
dering New Mexico, is in an earthquake risk zone and 
could endanger nearby aquifers including the  
Ogallala, which extends through the  
nation’s breadbasket all the way to the  
Dakotas. The dump site has limited capac-
ity and was originally intended for TX and 
VT generators only. However, the gover-
nors’ Compact Commissioners are currently   
allowing waste from across the country 
to be dumped there, at the behest of WCS. In  
addition, no provisions have been made to comply with  
nuclear transport requirements. 

“Kick and roll” burial technique – The industry kicked and 
rolled radioactive waste into a ditches, then covered them 
with dirt. Cardbord boxes are no longer permitted and  
barrels are stacked but, the long-lasting waste buried decades ago 
is still  dangerous and could be leaking today.

 

  
Other countries don’t know how to isolate nuclear waste 
for the time needed, either. Canada is pushing to bury its 
nuclear power waste on the Bruce Peninsula in the middle 
of Lake Huron. US and Canadian activists and communities 
are challenging this and other foolish schemes.

International radioactive metal is getting into the 
metal supply. In January 2012 con-
sumers were shocked to find radio-
active decorative tissue boxes at Bed, 

Bath & Beyond. A shipment of pots 
and pans from India is being held up in 

Vancouver, BC because they are radioac-
tive. Organizations in US and Canada are 
challenging the proposed shipment of 
radioactive steam generators from the 
Bruce nuclear reactors in Canada through 

the Great Lakes to Sweden, to be melted, 
released into the worldwide metal market and 

made into daily-use items. In 2000, the DOE banned 
metal from radiation areas from commercial recycling 
(to make everyday household and personal items); but 
in 2012-13 the DOE, despite protests from activists, is  
reversing the ban.  

Government efforts to let nuclear waste into municipal 
garbage dumps and to poison recycling streams have been 
stopped over and over in the US. Join us to stop radioactive 
contamination and achieve a safe energy future.

PROPOSED DUMP IN CANADA 
THREATENS GREAT LAKES

WHY NOT MELT IT DOWN FOR   
POTS AND PANS? 

Most ‘low level’ waste comes from nuclear power.  
Join the Sierra Club Nuclear Free Campaign to replace nuclear 
power with energy efficiency and clean, renewable power.

You can join our campaign at: sc.org/no_nukes

FIRST DUMP IN THE US IN 30 YEARS

 

SIERRA CLUB NUCLEAR FREE CAMPAIGN 
National Headquarters 
2101 Webster St, Suite 1300 
Oakland, CA 94612       Photo credits:  Greg Webb / IAEA, Multicultural Alliance for a Safe Environment (MASE), NRC File Photo  

Sierra
Club
founded 1892
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How we did this

Terminology

(https://www.pewsocialtrends.org/2020/04/21/about-
half-of-lower-income-americans-report-household-job-
or-wage-loss-due-to-covid-19/psdt_04-21-
20_covidimpact-00-10/) As the economic toll from
the coronavirus outbreak continues to mount

(https://apnews.com/1c0c92ce66ddba8dd88a4c66d83506be) , a new Pew Research Center survey finds the
impact is falling more heavily on lower-income adults – a group that was feeling significant financial
pressure (https://www.pewsocialtrends.org/2019/12/11/most-americans-say-the-current-economy-is-helping-the-
rich-hurting-the-poor-and-middle-class/) well before the current crisis. Overall, 43% of U.S. adults now say

+

+
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that they or someone in their household has lost a job or taken a cut in pay due to the outbreak, up from 33%
in the latter half of March. Among lower-income adults, an even higher share (52%) say they or someone in
their household has experienced this type of job upheaval.

In addition to being among the hardest hit by the economic fallout from COVID-19, lower-income adults are
less prepared to withstand a financial shock than those with higher incomes. Only about one-in-four (23%)
say they have rainy day funds set aside that would cover their expenses for three months in case of an
emergency such as job loss, sickness or an economic downturn, compared with 48% of middle-income and
75% of upper-income adults.  And while 53% of lower-income adults say they will have trouble paying some
of their bills this month, about a quarter of middle-income adults and 11% of those in the upper income tier
say the same.

These personal experiences bring into sharp relief the public’s overall assessment
(https://www.pewresearch.org/politics/2020/04/21/positive-economic-views-plummet-support-for-government-
aid-crosses-party-lines/) of the U.S. economy. Only 23% of adults now rate national economic conditions as
excellent or good, down dramatically from 57% at the beginning of 2020.

Job losses continue to be felt more acutely (https://www.pewresearch.org/politics/2020/03/26/public-views-of-
the-coronaviruss-impact-on-the-u-s/) by some groups than others. Roughly six-in-ten Hispanic adults (61%)
say they or someone in their household has lost a job or taken a cut in pay due to the coronavirus outbreak.
This compares with roughly half or fewer of black and white adults. And adults without a bachelor’s degree
remain more likely to report job or wage loss in their household compared with college graduates.

The extent to which U.S. adults are prepared for a financial emergency also varies significantly across
demographic groups. Overall, 47% of Americans say they have rainy day funds on hand that would cover
their expenses for up to three months. While this is the case for a majority of white adults, those ages 65 and
older and college graduates, it’s not the norm for most other groups. For example, only about a third or
fewer of black and Hispanic adults, those younger than 30 and those with no college experience say they
have this type of rainy day fund.

Among those who don’t have emergency funds, relatively few say they could tap into other resources in
order to make ends meet. Only 28% say they would be able to cover their basic expenses by borrowing
money, using their savings or selling assets.

Even without a financial emergency, many Americans say they have trouble paying their monthly bills.
About one-in-four adults (24%) say they cannot pay some of their bills or can only make partial payment on
them in a typical month. A larger share (32%) say they won’t be able to pay their bills this month. The gap in
the share saying they won’t be able to pay their bills this month compared with an average month is
particularly wide among Hispanic adults: 44% say they won’t be able to pay all of their bills this month,
while 28% say this is typically the case.

1
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(https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-
wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-9/) Given these financial constraints, more than half
of adults who expect to receive a direct payment (https://www.irs.gov/coronavirus/economic-impact-payment-
information-center) from the federal government as part of its coronavirus aid package say they will use a
majority of the money to pay bills or for something essential for themselves or their family. About one-in-
five (21%) say they will save a majority of the money, and 14% say they will use it to pay off debt. The
remaining 10% say they’ll use it for something else.  Again, there are differences by key demographic
groups, with black and Hispanic adults, those without a college degree and those in the lower-income tier
more likely to say they will use the money to pay bills or cover essential needs.

These are among the findings of a Pew Research Center survey of 4,917 U.S. adults conducted April 7-12,
2020, using the Center’s American Trends Panel.

Public reports widespread job disruption amid coronavirus outbreak

2
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(https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-
income-americans-report-household-job-or-wage-loss-due-to-covid-
19/psdt_04-21-20_covidimpact-00-8/) Amid mounting unemployment
claims (https://www.dol.gov/ui/data.pdf) , the share of American
households that have experienced job loss or disruption has climbed
significantly in recent weeks. Roughly three-in-ten adults (28%) say
they or someone in their household has been laid off or lost their job
because of the coronavirus outbreak. A third say they or someone in
their household has had to take a cut in pay due to reduced hours or
demand for their work. Taken together, 43% of adults say they have
experienced at least one or both of these.

These shares are up significantly from just three weeks earlier. At that
time, 20% of adults reported job loss, 27% reported pay reduction and
33% said they or someone in their household had experienced either or
both.

As was the case last month, these experiences are more concentrated
among certain demographic groups. Hispanic adults are more likely
than white or black adults to say they or someone in their household
has experienced job or wage loss because of the coronavirus outbreak.
Roughly six-in-ten Hispanics (61%) say this has happened in their
household, compared with 44% of black adults and 38% of whites.

(https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-
income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-7/) Lower-
income adults are more likely than middle- and upper-income adults to say they’ve experienced significant
job disruption due to the coronavirus outbreak. About half of lower-income adults (52%) say they or
someone in their household has lost a job or taken a cut in pay due to the outbreak. This compares with 42%
of middle-income and 32% of upper-income adults.

These experiences also differ by educational attainment, with college graduates more insulated from the
impact of the coronavirus outbreak. While 46% of those without a bachelor’s degree say they or someone in
their household has lost a job or taken a cut in pay, smaller shares of bachelor’s degree holders (37%) say the
same.

Though some demographic groups have been more hard hit than others, increases in the share of Americans
experiencing job upheaval in recent weeks are widespread. Across racial and ethnic groups, income tiers,
and educational backgrounds, the share of adults saying their household has experienced job or wage loss
due to the coronavirus outbreak has gone up in recent weeks. The gaps across age groups that were apparent
in March are less pronounced now, as adults ages 30 to 49 are now as likely as those younger than 30 to say
they’ve experienced a major job setback.

https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-8/
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Many adults have rainy day funds,
but shares differ widely by race,
education and income

(https://www.pewsocialtrends.org/2020/04/21/about-
half-of-lower-income-americans-report-household-job-
or-wage-loss-due-to-covid-19/psdt_04-21-
20_covidimpact-00-6/) For Americans who have
suffered job loss or seen their paychecks
diminished, cash reserves can be a temporary
lifeline. Fewer than half of all adults (47%) say they
have emergency or rainy day funds that would
cover their expenses for three months in case of
sickness, job loss, economic downturn, or other
emergencies; 53% say they don’t have this type of
savings on hand.

The share who have rainy day funds differs
drastically across demographic groups, and the
groups that have been hardest hit by job and wage
losses during the COVID-19 crisis are among the
least likely to have these types of reserves. While
53% of white adults say they have rainy day funds,
much smaller shares of Hispanic (29%) and black
adults (27%) say the same.

Upper-income adults are roughly three times as
likely as lower-income adults to say they have
emergency funds that would cover their expenses
for three months – 75% vs. 23%. Among middle-
income adults, 48% say they have such funds.

Similarly, about two-thirds of adults with a
bachelor’s degree or more education (66%) say they have rainy day funds that would carry them through for
three months. The shares are significantly lower for those with some college education (43%) or a high
school degree or less (33%).

A majority of adults ages 65 and older (67%) say they have emergency funds set aside. By contrast, fewer
than half of those younger than 65 say the same. Even among those ages 50 to 64, the share is only 44%.

Among adults who say they or someone in their household have lost a job or taken a pay cut due to the
coronavirus outbreak, most don’t have emergency funds to fall back on. Only 38% say they have rainy day
funds that would cover their expense for three months.

https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-6/
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Most adults who don’t have emergency funds would have a hard
time accessing funds to cover basic expenses if they lost their income

Of the 53% of adults who say they don’t have rainy day funds set aside,
most say they wouldn’t have easy access to money that could help
them meet their financial obligations if they lost their main source of
income. Only 28% say they would be able to cover their expenses for
three months by borrowing money, using savings, selling assets, or
borrowing from friends or family. About seven-in-ten (71%) say they
would not be able to do this.

(https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-
income-americans-report-household-job-or-wage-loss-due-to-covid-
19/psdt_04-21-20_covidimpact-00-5/) Among those without emergency
funds, white adults, upper-income adults and those with a bachelor’s
degree or more education are among the most likely to say they’d be
able to cover their expenses by borrowing money, relying on savings or
liquidating assets. For example, while 58% of upper-income adults
who don’t have rainy day funds say they could cover their expenses for
three months by tapping into other resources, only 34% of middle-
income adults and 16% of lower-income adults without emergency
funds say they could do the same.

Although older adults are more likely than middle-aged and younger
adults to have rainy day funds, among those who don’t, older adults
are just as likely as their younger counterparts to say they wouldn’t be
able to cover their expenses by borrowing money or using their own
savings.

More say they won’t be able to pay some of their
bills this month than say they can’t do this in a
typical month

(https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-
income-americans-report-household-job-or-wage-loss-due-to-covid-
19/psdt_04-21-20_covidimpact-00-4/) Three-quarters of Americans say
they can typically pay all of their bills in full, while 24% say that, in a
typical month, they cannot pay some bills or can only make partial payment on some of them. When asked
about their ability to pay their bills this month, a larger share (32%) say they won’t be able to pay some bills
than say this is the case in a typical month.

Women are more likely than men to say they cannot pay some bills – either in a typical month or this month
in particular. The share of women who say they will not be able to pay some bills this month is larger than
the share who say this is the case in a typical month (38% vs. 30%).

https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-5/
https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-4/


7/16/20, 10:04 AMAbout Half of Lower-Income Americans Report Household Job or Wage Loss Due to COVID-19 | Pew Research Center

Page 8 of 13https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/

There are also differences across racial and ethnic
groups, with black adults particularly likely to say
they cannot pay some bills or can only make partial
payment on some of them in a typical month: 46%
of black adults say this, compared with 28% of
Hispanic adults and an even smaller share of white
adults (20%).

The share of Hispanic adults who say they will not
be able to pay some bills this month (44%) is 16
percentage points higher than the share who say
they cannot pay some bills in a typical month. The
gap between those who say they won’t be able to
pay some bills this month and those who say they
aren’t able to do so in a typical month is less
pronounced among white adults and not significant
among black adults. Hispanics have been
particularly hard hit by job losses and pay cuts
(https://www.pewresearch.org/fact-
tank/2020/04/03/u-s-latinos-among-hardest-hit-by-
pay-cuts-job-losses-due-to-coronavirus/) related to
the coronavirus outbreak.

Not surprisingly, lower-income adults are more likely than those in the middle- and upper-income tiers to
say they can’t pay some bills or can only make a partial payment on some of them, both in a typical month
and this month in particular. About 44% of adults with lower incomes say this is the case in a typical month,
compared with 19% of those with middle incomes and just 7% of those with upper incomes. When asked
about their ability to pay their bills this month, about half of those with lower incomes (53%) say they will
not be able to pay some bills, while 26% of middle-income and 11% of upper-income adults say the same.

About one-in-five lower-income and black adults say the coronavirus
outbreak has hurt their own personal finances more than those of most
people

(https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-
wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-3/) When asked for their impression of how the
coronavirus outbreak has impacted their own personal financial situation compared with most other people,
about half of U.S. adults (52%) say it has hurt their finances less than those of other people, while 10% say it
has hurt their finances more and 37% say it has impacted their finances the same as it has most other
people.

https://www.pewresearch.org/fact-tank/2020/04/03/u-s-latinos-among-hardest-hit-by-pay-cuts-job-losses-due-to-coronavirus/
https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-3/
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Black and lower-income adults are particularly
likely to say their finances have been hurt more
than those of most other people. About one-in-five
black adults (18%) say this, compared with 8% of
white and 12% of Hispanic adults.

Among lower-income adults, 18% say the outbreak
has hurt their finances more than those of most
people; just 6% of middle- and upper-income
adults say the same. A majority of adults in the
upper (65%) and middle (59%) income tiers say the
outbreak has hurt their personal finances less than
those of other people.

People who say they or someone in their household
have either been laid off or taken a pay cut as a
result of the coronavirus outbreak are more likely
than those who haven’t had these experiences to
say the outbreak has hurt their finances more than
those of most other people (18% vs. 4%). Still,
about four-in-ten of those who say they or someone
in their household have had these experiences say
their finances have been hurt less (39%) or have
been impacted about the same (43%) as others.

More than half of Americans who
expect to receive a payment from
the government as part of the
coronavirus aid package say they
will use the majority of it to pay
bills

(https://www.pewsocialtrends.org/2020/04/21/about-
half-of-lower-income-americans-report-household-job-
or-wage-loss-due-to-covid-19/psdt_04-21-
20_covidimpact-00-2/) As part of a wide-reaching
economic relief package, millions of Americans

(https://www.washingtonpost.com/business/2020/04/14/1200-relief-checks-have-begun-arriving-bank-accounts-
people-are-mostly-spending-it-food/) are receiving one-time payments from the federal government aimed at
easing any financial burdens brought on by the coronavirus outbreak. Some 54% of U.S. adults who expect
to receive a payment from the federal government say they are most likely to use the majority of the money
to pay bills or for something essential they or their family needs; 21% say they will save the money, while
14% say they’ll pay off debt. An additional 10% say they’ll use the money for something else, including

https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-2/
https://www.washingtonpost.com/business/2020/04/14/1200-relief-checks-have-begun-arriving-bank-accounts-people-are-mostly-spending-it-food/
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paying for something nonessential, donating to
charity, helping friends and family, or some
combination.

Lower-income adults who expect to receive a
payment are the most likely to say they will use a
majority of the money they receive to pay bills or
for something essential: 71% say this, compared
with 49% of middle-income adults and 34% of
those with upper incomes. Among those in the
upper income tier who expect to receive a payment,
a third say they are likely to save a majority of it;
about a quarter of middle-income adults (23%) and
just 11% of those with lower incomes say the same.

There are also differences by race and ethnicity and
by educational attainment. Larger shares of black
and Hispanic adults than white adults say they will
likely use a majority of the aid money they receive
to pay bills or for something essential. Similarly,
those without a bachelor’s degree are more likely
than college graduates to say they will use a
majority of the money for this. These racial
differences are related, at least in part, to the fact
that black and Hispanic adults are more likely than
white adults to be in the lower-income tier. Across
educational attainment, those with some college or
less education remain more likely than those with
at least a bachelor’s degree to say they will use the
majority of the money to pay bills, even after
accounting for income differences between these groups.

Overall, fewer than half of U.S. adults (46%) say the federal government’s aid package will do a great deal or
a fair amount to help them and their household (https://www.pewresearch.org/politics/2020/04/21/positive-
economic-views-plummet-support-for-government-aid-crosses-party-lines/#who-will-benefit-from-the-federal-aid-
package) . By comparison, about two-thirds or more say this will help large businesses (77%), small
businesses (71%), unemployed people (68%), and state and local governments (67%) at least a fair amount,
and 49% say this will help people who are self-employed. Lower-income adults (59%) are more likely than
those with middle (48%) or upper (22%) incomes to say the aid package will help them and their household
a great deal or a fair amount.

About four-in-ten Americans frequently worry about paying their bills or
saving for retirement – but these are not new concerns

https://www.pewresearch.org/politics/2020/04/21/positive-economic-views-plummet-support-for-government-aid-crosses-party-lines/%23who-will-benefit-from-the-federal-aid-package
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(https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-
wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-1/) More than three-in-ten Americans say they
worry every day or almost every day about being able to save enough money for their retirement (38%),
paying their bills (38%), the amount of debt they have (36%), and the cost of health care for themselves and
their family (35%). Smaller but substantial shares say they are worried they may have to take a pay cut due
to reduced hours or demand for their work or that they will lose their job (29% and 23% of employed adults,
respectively).

https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-1/
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These worries may not
necessarily be connected to the
coronavirus outbreak. U.S.
adults actually show less
concern now about the amount
of debt they have, their health
care costs, paying their bills and
being able to save enough for
retirement than they did when
asked some of the same
questions in a September 2019
survey

(https://www.pewsocialtrends.org/2019/12/11/most-americans-say-the-current-economy-is-helping-the-rich-
hurting-the-poor-and-middle-class/) , well before the start of the pandemic. Similar shares of Americans who
were employed at the time of each of the surveys said they regularly worried about losing their job. (The
item on taking a pay cut was not asked in September.)

About half or more of lower-income adults often worry about meeting basic financial needs

https://www.pewsocialtrends.org/2019/12/11/most-americans-say-the-current-economy-is-helping-the-rich-hurting-the-poor-and-middle-class/
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(https://www.pewsocialtrends.org/2020/04/21/about-
half-of-lower-income-americans-report-household-job-
or-wage-loss-due-to-covid-19/psdt_04-21-
20_covidimpact-00-0/) Financial concerns are not
felt equally by all Americans. Those in lower-
income families are at least about twice as likely as
those in upper-income families to say they regularly
worry about making ends meet in various ways. For
example, 59% of lower-income adults say they
worry at least almost every day about paying their
bills, compared with 15% of upper-income adults.
About half of those in the lower-income tier also
say they frequently worry about saving for
retirement, debt or health care costs, while about a
quarter or less of their upper-income counterparts
say the same.

Across income groups, those who have been laid off
or have taken a pay cut as a result of the
coronavirus outbreak – or who say someone in
their household has – are more likely than those
who have not experienced this to say they worry
about these financial concerns almost every day or
more often. Roughly half (51%) of those who’ve had
this type of job disruption in their household say
they worry about paying their bills at least almost
every day, compared with 28% of those whose
household hasn’t had these experiences.

Women, black and Hispanic adults, those younger than 65, and those without bachelor’s degrees are the
most likely to report regularly worrying about most of these financial issues.

1. Family incomes are based on 2018 earnings and adjusted for differences in purchasing power by geographic region and for household
sizes. Middle income is defined here as two-thirds to double the median annual family income for all panelists on the American Trends
Panel. Lower income falls below that range; upper income falls above it. ↩

2. “Something else” includes 4% who said they will use the majority of the money to pay for something nonessential they or their family need
and 7% who volunteer that they will donate it to charity, use it to help friends or family members, use it to pay their taxes, or use it for a
combination of needs. These subtotals do not add up to 10% due to rounding. ↩

3. For more details, see the methodology section of the report. ↩

https://www.pewsocialtrends.org/2020/04/21/about-half-of-lower-income-americans-report-household-job-or-wage-loss-due-to-covid-19/psdt_04-21-20_covidimpact-00-0/
https://www.pewresearch.org/methods/u-s-survey-research/american-trends-panel/
https://www.pewsocialtrends.org/2020/04/21/methodology-32
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N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.

User-specified point center at 35.397789, -119.611541

5-miles radius

CH Buttonwillow

2013 - 2017

June 30, 2020

27 100% 195

3 12% 76
6 22% 111

8 30% 112

7 27% 99

2 7% 54

2 9% 64

42 100% 373

28 67% 226

14 33% 241

8 19% 160

3 7% 81

2 5% 87

1 1% 47

3 6% 98

6 14% 127

1 100% 46

1 100% 44
0 0% 12

0 0% 12

0 0% 12

17 100% 91

3 15% 57
1 6% 37

5 30% 85

2 9% 33
7 40% 96

17 100% 91

14 82% 89

3 18% 51

34 100% 275

19 56% 200
3 8% 83

15 44% 159



ACS Estimates
Percent MOE (±)

English

Spanish

French

French Creole

Italian

Portuguese

German

Yiddish

Other West Germanic

Scandinavian

Greek

Russian

Polish

Serbo-Croatian

Other Slavic

Armenian

Persian

Gujarathi

Hindi

Urdu

Other Indic

Other Indo-European

Chinese

Japanese

Korean

Mon-Khmer, Cambodian

 Hmong

Thai

Laotian

Vietnamese

Other Asian

Tagalog

Other Pacific Island

Navajo

Other Native American

Hungarian

Arabic

Hebrew

African

Other and non-specified

Total Non-English

.

Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.

Population by Language Spoken at Home* 
Total (persons age 5 and above)

EJSCREEN ACS Summary Report

3/3

Location:
Ring (buffer):

Description:

User-specified point center at 35.397789, -119.611541

5-miles radius

CH Buttonwillow

2013 - 2017

June 30, 2020

2013 - 2017

628 100% 261

355 56% 225
248 39% 215

1 0% 25
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

0 0% 12
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

25
17

N/A
12

N/A
N/A
N/A
N/A
20

8 1%

25

3 0%

15

N/A N/A

N/A

1 0%

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

14

N/A N/A

N/A

3 1%

N/A

5 1%

12

2 0%

345

N/A N/A
N/A N/A
N/A N/A
N/A N/A

1 0%
N/A N/A
N/A N/A

0 0%
274 44%



ACS Estimates
Percent MOE (±)

Population by Race

Population Density (per sq. mile)

EJSCREEN ACS Summary Report

Summary of ACS Estimates

Population

Population Reporting One Race

Minority Population

% Minority

Households

Housing Units

Housing Units Built Before 1950

Per Capita Income

Land Area (sq. miles) (Source: SF1)

% Land Area

Water Area  (sq. miles) (Source: SF1)

% Water Area

Total

White

Black

American Indian

Asian

Population by Sex

Population by Age

American Indian Alone

Asian

Pacific Islander

Some Other Race

Population Reporting Two or More Races

Total Hispanic Population

Total Non-Hispanic Population

White Alone

Black Alone

Non-Hispanic Asian Alone

Pacific Islander Alone

Other Race Alone

Two or More Races Alone

Male

Female

Age 0-4

Age 0-17

Age 18+

Age 65+

Data Note: Detail may not sum to totals due to rounding. Hispanic population can be of any race. 
N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) .

1/3

Location:
Ring (buffer):

Description:

User-specified point center at 40.595320, -112.461555

5-miles radius

EnergySolutions Clive

2013 - 2017

2013 - 2017

9,837

146

1,088

11%

2,935

3,033

302

22,229

67.31

96%

2.82

4%

9,837 605

9,612 98% 1,082

9,108 93% 576
33 0% 49
28 0% 39

210 2% 150

88 1% 121

145 1% 147
225 2% 163
530 5% 297

9,308

8,749 89% 572

22 0% 49

21 0% 39

200 2%

88 1%

150

121

29 0% 123

100%

198 2% 162

5,106 52% 339

4,731 48% 352

856 9% 160
3,704 38% 341

6,133 62% 361

768 8% 98

June 30, 2020

2013 - 2017

zhuangv
Highlight



ACS Estimates
Percent MOE (±)

Population 25+ by Educational Attainment

2+3+4Speak English "less than very well"

Non-English at Home1+2+3+4

High School Graduate

Some College, No Degree

Associate Degree

Population Age 5+ Years by Ability to Speak English 
Total

Speak only English

1Speak English "very well"
2Speak English "well"
3Speak English "not well"
4Speak English "not at all"

3+4Speak English "less than well"

Bachelor's Degree or more

Total

Less than 9th Grade

9th - 12th Grade, No Diploma

Occupied Housing Units by Tenure

$50,000 - $75,000

$75,000 +

Total

Owner Occupied

Households by Household Income

Household Income Base

< $15,000

$15,000 - $25,000

$25,000 - $50,000

EJSCREEN ACS Summary Report

2/3

Linguistically Isolated Households* 
Total

Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages

Location:
Ring (buffer):

Description:

In Labor Force
    Civilian Unemployed in Labor Force 
Not In Labor Force 

Renter Occupied

Employed Population Age 16+ Years 
Total

Data Note: Datail may not sum to totals due to rounding. Hispanic population can be of any race.  

N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.

User-specified point center at 40.595320, -112.461555

5-miles radius

EnergySolutions Clive

2013 - 2017

June 30, 2020

5,408 100% 320

61 1% 38
283 5% 86

1,671 31% 178

2,136 40% 247

695 13% 172

1,256 23% 170

8,981 100% 586

8,472 94% 513

509 6% 138

314 3% 124

80 1% 46

115 1% 81

0 0% 11

115 1% 81

195 2% 81

0 0% 11

0 0% 11
0 0% 11

0 0% 11

0 0% 11

2,935 100% 150

302 10% 91
152 5% 49

563 19% 133

667 23% 174
1,250 43% 156

2,935 100% 150

2,331 79% 152

603 21% 102

6,581 100% 427

4,610 70% 368
304 5% 102

1,970 30% 235



ACS Estimates
Percent MOE (±)

English

Spanish

French

French Creole

Italian

Portuguese

German

Yiddish

Other West Germanic

Scandinavian

Greek

Russian

Polish

Serbo-Croatian

Other Slavic

Armenian

Persian

Gujarathi

Hindi

Urdu

Other Indic

Other Indo-European

Chinese

Japanese

Korean

Mon-Khmer, Cambodian

 Hmong

Thai

Laotian

Vietnamese

Other Asian

Tagalog

Other Pacific Island

Navajo

Other Native American

Hungarian

Arabic

Hebrew

African

Other and non-specified

Total Non-English

.

Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.

Population by Language Spoken at Home* 
Total (persons age 5 and above)

EJSCREEN ACS Summary Report

3/3

Location:
Ring (buffer):

Description:

User-specified point center at 40.595320, -112.461555

5-miles radius

EnergySolutions Clive

2013 - 2017

June 30, 2020

2013 - 2017

9,217 100% 447

8,654 94% 412
286 3% 142
31 0% 102

N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
72 1% 98

N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

102
45

N/A
16

N/A
N/A
N/A
N/A
16

68 1%

96

33 0%

16

N/A N/A

N/A

0 0%

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

16

N/A N/A

N/A

0 0%

N/A

74 1%

16

0 0%

608

N/A N/A
N/A N/A
N/A N/A
N/A N/A

0 0%
N/A N/A
N/A N/A

0 0%
563 6%



ACS Estimates
Percent MOE (±)

Population by Race

Population Density (per sq. mile)

EJSCREEN ACS Summary Report

Summary of ACS Estimates

Population

Population Reporting One Race

Minority Population

% Minority

Households

Housing Units

Housing Units Built Before 1950

Per Capita Income

Land Area (sq. miles) (Source: SF1)

% Land Area

Water Area  (sq. miles) (Source: SF1)

% Water Area

Total

White

Black

American Indian

Asian

Population by Sex

Population by Age

American Indian Alone

Asian

Pacific Islander

Some Other Race

Population Reporting Two or More Races

Total Hispanic Population

Total Non-Hispanic Population

White Alone

Black Alone

Non-Hispanic Asian Alone

Pacific Islander Alone

Other Race Alone

Two or More Races Alone

Male

Female

Age 0-4

Age 0-17

Age 18+

Age 65+

Data Note: Detail may not sum to totals due to rounding. Hispanic population can be of any race. 
N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) .

1/3

Location:
Ring (buffer):

Description:

User-specified point center at 35.959445, -120.008518

5-miles radius

CWM Kettleman

2013 - 2017

2013 - 2017

1,398

18

1,322

95%

318

368

137

7,243

78.55

100%

0.07

0%

1,398 435

1,383 99% 882

809 58% 392
12 1% 17
23 2% 42

0 0% 12

0 0% 12

539 39% 407
15 1% 26

1,310 94% 433
87

76 5% 59

12 1% 17

0 0% 12

0 0%

0 0%

12

12

0 0% 12

100%

0 0% 12

670 48% 226

728 52% 273

107 8% 73
433 31% 161

965 69% 243

97 7% 74

June 30, 2020

2013 - 2017

zhuangv
Highlight



ACS Estimates
Percent MOE (±)

Population 25+ by Educational Attainment

2+3+4Speak English "less than very well"

Non-English at Home1+2+3+4

High School Graduate

Some College, No Degree

Associate Degree

Population Age 5+ Years by Ability to Speak English 
Total

Speak only English

1Speak English "very well"
2Speak English "well"
3Speak English "not well"
4Speak English "not at all"

3+4Speak English "less than well"

Bachelor's Degree or more

Total

Less than 9th Grade

9th - 12th Grade, No Diploma

Occupied Housing Units by Tenure

$50,000 - $75,000

$75,000 +

Total

Owner Occupied

Households by Household Income

Household Income Base

< $15,000

$15,000 - $25,000

$25,000 - $50,000

EJSCREEN ACS Summary Report

2/3

Linguistically Isolated Households* 
Total

Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages

Location:
Ring (buffer):

Description:

In Labor Force
    Civilian Unemployed in Labor Force 
Not In Labor Force 

Renter Occupied

Employed Population Age 16+ Years 
Total

Data Note: Datail may not sum to totals due to rounding. Hispanic population can be of any race.  

N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.

User-specified point center at 35.959445, -120.008518

5-miles radius

CWM Kettleman

2013 - 2017

June 30, 2020

791 100% 273

398 50% 164
103 13% 82

119 15% 93

136 17% 85

48 6% 50

35 4% 31

1,291 100% 412

87 7% 63

1,204 93% 366

552 43% 271

212 16% 121

116 9% 99

325 25% 166

441 34% 192

653 51% 227

116 100% 71

116 100% 70
0 0% 12

0 0% 12

0 0% 12

318 100% 90

54 17% 56
60 19% 55

15 5% 34

73 23% 69
116 37% 79

318 100% 90

196 61% 84

123 39% 83

994 100% 327

657 66% 248
59 6% 52

336 34% 140



ACS Estimates
Percent MOE (±)

English

Spanish

French

French Creole

Italian

Portuguese

German

Yiddish

Other West Germanic

Scandinavian

Greek

Russian

Polish

Serbo-Croatian

Other Slavic

Armenian

Persian

Gujarathi

Hindi

Urdu

Other Indic

Other Indo-European

Chinese

Japanese

Korean

Mon-Khmer, Cambodian

 Hmong

Thai

Laotian

Vietnamese

Other Asian

Tagalog

Other Pacific Island

Navajo

Other Native American

Hungarian

Arabic

Hebrew

African

Other and non-specified

Total Non-English

.

Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.

Population by Language Spoken at Home* 
Total (persons age 5 and above)

EJSCREEN ACS Summary Report

3/3

Location:
Ring (buffer):

Description:

User-specified point center at 35.959445, -120.008518

5-miles radius

CWM Kettleman

2013 - 2017

June 30, 2020

2013 - 2017

N/A N/A N/A

N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A



ACS Estimates
Percent MOE (±)

Population by Race

Population Density (per sq. mile)

EJSCREEN ACS Summary Report

Summary of ACS Estimates

Population

Population Reporting One Race

Minority Population

% Minority

Households

Housing Units

Housing Units Built Before 1950

Per Capita Income

Land Area (sq. miles) (Source: SF1)

% Land Area

Water Area  (sq. miles) (Source: SF1)

% Water Area

Total

White

Black

American Indian

Asian

Population by Sex

Population by Age

American Indian Alone

Asian

Pacific Islander

Some Other Race

Population Reporting Two or More Races

Total Hispanic Population

Total Non-Hispanic Population

White Alone

Black Alone

Non-Hispanic Asian Alone

Pacific Islander Alone

Other Race Alone

Two or More Races Alone

Male

Female

Age 0-4

Age 0-17

Age 18+

Age 65+

Data Note: Detail may not sum to totals due to rounding. Hispanic population can be of any race. 
N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) .

1/3

Location:
Ring (buffer):

Description:

User-specified point center at 29.820783, -95.245326

5-miles radius

McCarty Landfill

2013 - 2017

2013 - 2017

192,779

2,476

178,425

93%

60,945

68,254

7,480

17,193

77.87

99%

1.14

1%

192,779 1,514

189,657 98% 3,982

105,005 54% 1,453
69,664 36% 1,168

659 0% 391

1,627 1% 455

76 0% 48

12,625 7% 467
3,122 2% 343

106,601 55% 1,516
86,177

14,354 7% 849

68,795 36% 1,168

301 0% 391

1,590 1%

48 0%

455

32

70 0% 62

100%

1,019 1% 156

97,034 50% 966

95,745 50% 972

15,563 8% 434
54,811 28% 871

137,967 72% 1,150

19,840 10% 241

July 20, 2020

2013 - 2017

zhuangv
Highlight



ACS Estimates
Percent MOE (±)

Population 25+ by Educational Attainment

2+3+4Speak English "less than very well"

Non-English at Home1+2+3+4

High School Graduate

Some College, No Degree

Associate Degree

Population Age 5+ Years by Ability to Speak English 
Total

Speak only English

1Speak English "very well"
2Speak English "well"
3Speak English "not well"
4Speak English "not at all"

3+4Speak English "less than well"

Bachelor's Degree or more

Total

Less than 9th Grade

9th - 12th Grade, No Diploma

Occupied Housing Units by Tenure

$50,000 - $75,000

$75,000 +

Total

Owner Occupied

Households by Household Income

Household Income Base

< $15,000

$15,000 - $25,000

$25,000 - $50,000

EJSCREEN ACS Summary Report

2/3

Linguistically Isolated Households* 
Total

Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages

Location:
Ring (buffer):

Description:

In Labor Force
    Civilian Unemployed in Labor Force 
Not In Labor Force 

Renter Occupied

Employed Population Age 16+ Years 
Total

Data Note: Datail may not sum to totals due to rounding. Hispanic population can be of any race.  

N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.

User-specified point center at 29.820783, -95.245326

5-miles radius

McCarty Landfill

2013 - 2017

July 20, 2020

117,384 100% 704

20,817 18% 280
17,581 15% 329

37,615 32% 466

29,356 25% 613

6,679 6% 417

12,015 10% 709

177,216 100% 1,442

88,402 50% 966

88,814 50% 1,170

47,112 27% 615

15,957 9% 873

14,147 8% 279

11,598 7% 305

25,745 15% 348

41,702 24% 926

8,252 100% 186

8,030 97% 180
108 1% 33

15 0% 43

99 1% 110

60,945 100% 274

9,915 16% 191
9,327 15% 168

17,888 29% 309

11,673 19% 262
12,141 20% 600

60,945 100% 274

33,088 54% 360

27,856 46% 304

143,875 100% 883

88,254 61% 735
9,153 6% 293

55,621 39% 632



ACS Estimates
Percent MOE (±)

English

Spanish

French

French Creole

Italian

Portuguese

German

Yiddish

Other West Germanic

Scandinavian

Greek

Russian

Polish

Serbo-Croatian

Other Slavic

Armenian

Persian

Gujarathi

Hindi

Urdu

Other Indic

Other Indo-European

Chinese

Japanese

Korean

Mon-Khmer, Cambodian

 Hmong

Thai

Laotian

Vietnamese

Other Asian

Tagalog

Other Pacific Island

Navajo

Other Native American

Hungarian

Arabic

Hebrew

African

Other and non-specified

Total Non-English

.

Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.

Population by Language Spoken at Home* 
Total (persons age 5 and above)

EJSCREEN ACS Summary Report

3/3

Location:
Ring (buffer):

Description:

User-specified point center at 29.820783, -95.245326

5-miles radius

McCarty Landfill

2013 - 2017

July 20, 2020

2013 - 2017

172,989 100% 1,138

86,532 50% 1,282
84,390 49% 887

477 0% 104
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
175 0% 127
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

126
102
N/A
25

N/A
N/A
N/A
N/A
24

247 0%

130

65 0%

118

N/A N/A

N/A

21 0%

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

48

N/A N/A

N/A

23 0%

N/A

322 0%

214

281 0%

1,616

N/A N/A
N/A N/A
N/A N/A
N/A N/A
50 0%

N/A N/A
N/A N/A
384 0%

86,456 50%



CS265956-A

Plutonium - ToxFAQs™ 
   CAS # 7440-07-5

This fact sheet answers the most frequently asked health questions (FAQs) about plutonium. For more information, call the 
CDC Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous substances and 
their health effects. It is important you understand this information because this substance may harm you. The effects of 
exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits, 
and whether other chemicals are present.

HIGHLIGHTS: Plutonium is a radioactive material that is produced in nuclear 
reactors; only trace amounts occur naturally. It has been found to cause lung, 
liver, and bone cancer in plutonium workers. Plutonium has been found 
in at least 16 of 1,699 National Priorities List (NPL) sites identified by the 
Environmental Protection Agency (EPA).

What is plutonium? 
Plutonium is a silvery-white radioactive metal. Most 
plutonium is found combined with other substances. 
Trace amounts of plutonium occur naturally, but 
large amounts have been produced in nuclear 
reactors. Trace levels of plutonium can be found in the 
environment, from past nuclear bomb tests. The most 
common plutonium isotopes are plutonium-238 and 
plutonium-239. 

Plutonium can exist in several forms, called isotopes, 
based on how it was made. All plutonium isotopes 
are radioactive. Their atoms eventually change into a 
different element and give off radiation. This process is 
called radioactive decay. 

The half-life is the time it takes for half of the plutonium 
to undergo radioactive decay and change forms. The 
half-life of plutonium-238 is 87.7 years. The half-life of 
plutonium-239 is 24,100 years. 

Plutonium-239 is used to manufacture nuclear weapons. 
Plutonium-238 is used as a heat source in nuclear 
batteries to produce electricity in devices such as 
unmanned spacecraft and interplanetary probes. 

What happens to plutonium when it 
enters the environment? 

 • Plutonium released during atmospheric testing  
of nuclear bombs, which ended in 1980, is the  
source of most of the plutonium in the  
environment worldwide. 

 • Plutonium is also released to the environment 
from research facilities, waste disposal, nuclear 
fuel reprocessing facilities, nuclear weapons 
production facilities, and accidents at facilities 
where plutonium is used. 

 • Plutonium can be transported in the atmosphere. 

 • It can be deposited on land or water by settling or 
by precipitation. 

 • Plutonium can stick to particles in soil, sediment, 
and water. 

 • Plutonium will undergo radioactive decay in  
the environment. 

How might I be exposed to plutonium? 
 • Everyone is exposed to very low levels of 

plutonium in air, and possibly in drinking water 
and food. 

 • Exposure to higher levels could occur from an 
accidental release during its use. 

 • Exposure during transport and disposal is 
unlikely because transport containers are virtually 
indestructible by accident or fire; disposal sites are 
deep underground and away from the public. 

 • Workers at nuclear facilities using plutonium may  
be exposed to higher levels of it. 

 • People who live near facilities that use plutonium 
in their operations may be exposed to it from 
accidental releases to the air. 

Agency for Toxic Substances and Disease Registry
Division of Toxicology and Human Health Sciences 
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How can plutonium affect my health? 
The main health effect from exposure to plutonium is 
cancer which may occur years after exposure. The types of 
cancers you would most likely develop are cancers of the 
lung, bones, and liver. These types of cancers have occurred 
in workers who were exposed to plutonium in air at much 
higher levels than is in the air that most people breathe. 

How likely is plutonium to cause cancer?
The Department of Health and Human Services (DHHS), the 
International Agency for Research on Cancer (IARC), and 
the EPA’s Office of Air and Radiation consider plutonium to 
be a human carcinogen. The likelihood of you developing 
cancer depends on how much plutonium you were 
exposed to and how long it remains in your body. The 
levels which most people are exposed are very low and of 
little health consequence.

How can plutonium affect children?
Studies in young animals have shown that a larger amount 
of the plutonium deposited in the lung will move to 
growing bones. Therefore, it is possible that the bones of 
children could be more severely affected by plutonium 
than the bones of adults; however, this has not been shown 
in humans or tested in laboratory animals. 

Studies in animals have also shown that a larger amount 
of plutonium that enters the gut of newborn animals is 
absorbed into the body. 

We do not know if plutonium causes birth defects. 

How can families reduce the risks of 
exposure to plutonium?

 • People do not generally live near facilities that use 
plutonium in their operations. Some people may be 
slightly more exposed to plutonium due to releases of 

plutonium through filtered stack-emissions or waste 
water. Any releases are to be within regulatory limits. 
Disposal sites are deep underground and away from 
the public. 

 • If you know or suspect that plutonium has  
been released to the air, you should leave the  
area immediately.

Is there a medical test to determine 
whether I’ve been exposed to plutonium? 
Plutonium can be measured in the urine and feces even 
at very low levels. These measurements can be used to 
estimate the total amount of plutonium that has entered 
the body.

Has the federal government made 
recommendations to protect  
human health?
The U.S. Nuclear Regulatory Commission (USNRC) has 
established an exposure limit of 0.1 rem/year for the 
general public. 

USNRC also requires a limit of 5 rem/year for workers in 
industries where exposure to radiation may occur and 0.5 
rem for the pregnancy period following the declaration  
of pregnancy by a woman in an industry where exposure 
to radiation may occur. These regulations are for all forms 
of ionizing radiation combined, so they are not only  
for plutonium.

References
Agency for Toxic Substances and Disease Registry 
(ATSDR). 2010. Toxicological Profile for Plutonium 
(Update). Atlanta, GA: U.S. Department of Public Health 
and Human Services, Public Health Service.

Where can I get more information?
For more information, contact the Agency for Toxic Substances and Disease Registry, Division of Toxicology and  
Human Health Sciences, 1600 Clifton Road NE, Mailstop F-57, Atlanta, GA 30329-4027. 

Phone: 1-800-232-4636.  

ToxFAQsTM Internet address via WWW is http://www.atsdr.cdc.gov/toxfaqs/index.asp.  

ATSDR can tell you where to find occupational and environmental health clinics.  Their specialists can recognize, evaluate, 
and treat illnesses resulting from exposure to hazardous substances.  You can also contact your community or state 
health or environmental quality department if you have any more questions or concerns.

http://www.atsdr.cdc.gov/toxfaqs/index.asp
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Summary of ACS Estimates

Population

Population Reporting One Race

Minority Population

% Minority

Households

Housing Units

Housing Units Built Before 1950

Per Capita Income

Land Area (sq. miles) (Source: SF1)

% Land Area

Water Area  (sq. miles) (Source: SF1)

% Water Area

Total

White

Black

American Indian

Asian

Population by Sex

Population by Age

American Indian Alone

Asian

Pacific Islander

Some Other Race

Population Reporting Two or More Races

Total Hispanic Population

Total Non-Hispanic Population

White Alone

Black Alone

Non-Hispanic Asian Alone

Pacific Islander Alone

Other Race Alone

Two or More Races Alone

Male

Female

Age 0-4

Age 0-17

Age 18+

Age 65+

Data Note: Detail may not sum to totals due to rounding. Hispanic population can be of any race. 
N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) .
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Location:
Ring (buffer):

Description:

User-specified point center at 46.295781, -119.305637

5-miles radius

US Ecology WA

2013 - 2017

2013 - 2017

65,881

925

15,111

23%

24,991

26,075

4,910

34,093

71.24

94%

4.23

6%

65,881 657

63,053 96% 1,689

55,280 84% 562
1,323 2% 291

474 1% 85

2,529 4% 325

57 0% 31

3,389 5% 395
2,828 4% 201
8,510 13% 552

57,371

50,770 77% 537

1,321 2% 291

424 1% 83

2,511 4%

53 0%

325

31

40 0% 31

100%

2,253 3% 201

33,012 50% 328

32,869 50% 384

4,554 7% 168
17,255 26% 323

48,626 74% 384

8,746 13% 147

June 30, 2020

2013 - 2017
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Population 25+ by Educational Attainment

2+3+4Speak English "less than very well"

Non-English at Home1+2+3+4

High School Graduate

Some College, No Degree

Associate Degree

Population Age 5+ Years by Ability to Speak English 
Total

Speak only English

1Speak English "very well"
2Speak English "well"
3Speak English "not well"
4Speak English "not at all"

3+4Speak English "less than well"

Bachelor's Degree or more

Total

Less than 9th Grade

9th - 12th Grade, No Diploma

Occupied Housing Units by Tenure

$50,000 - $75,000

$75,000 +

Total

Owner Occupied

Households by Household Income

Household Income Base

< $15,000

$15,000 - $25,000

$25,000 - $50,000

EJSCREEN ACS Summary Report
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Linguistically Isolated Households* 
Total

Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages

Location:
Ring (buffer):

Description:

In Labor Force
    Civilian Unemployed in Labor Force 
Not In Labor Force 

Renter Occupied

Employed Population Age 16+ Years 
Total

Data Note: Datail may not sum to totals due to rounding. Hispanic population can be of any race.  

N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.

User-specified point center at 46.295781, -119.305637

5-miles radius

US Ecology WA

2013 - 2017

June 30, 2020

43,135 100% 319

856 2% 169
1,043 2% 102

9,081 21% 173

15,264 35% 216

4,831 11% 124

16,890 39% 242

61,327 100% 632

53,117 87% 526

8,210 13% 397

5,616 9% 286

1,574 3% 221

856 1% 168

164 0% 170

1,020 2% 238

2,594 4% 249

412 100% 109

113 27% 108
90 22% 38

167 40% 51

43 10% 38

24,991 100% 179

1,813 7% 141
1,799 7% 114

4,484 18% 132

4,635 19% 143
12,261 49% 203

24,991 100% 179

17,282 69% 158

7,709 31% 159

50,657 100% 459

33,272 66% 363
1,638 3% 112

17,385 34% 237
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Percent MOE (±)

English

Spanish

French

French Creole

Italian

Portuguese

German

Yiddish

Other West Germanic

Scandinavian

Greek

Russian

Polish

Serbo-Croatian

Other Slavic

Armenian

Persian

Gujarathi

Hindi

Urdu

Other Indic

Other Indo-European

Chinese

Japanese

Korean

Mon-Khmer, Cambodian

 Hmong

Thai

Laotian

Vietnamese

Other Asian

Tagalog

Other Pacific Island

Navajo

Other Native American

Hungarian

Arabic

Hebrew

African

Other and non-specified

Total Non-English

.

Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.

Population by Language Spoken at Home* 
Total (persons age 5 and above)

EJSCREEN ACS Summary Report
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Location:
Ring (buffer):

Description:

User-specified point center at 46.295781, -119.305637

5-miles radius

US Ecology WA

2013 - 2017

June 30, 2020

2013 - 2017

59,816 100% 515

51,542 86% 645
4,721 8% 662

153 0% 86
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
282 0% 68
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

108
120
N/A
51

N/A
N/A
N/A
N/A
319

439 1%

331

643 1%

70

N/A N/A

N/A

64 0%

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

208

N/A N/A

N/A

452 1%

N/A

378 1%

285

163 0%

825

N/A N/A
N/A N/A
N/A N/A
N/A N/A
152 0%
N/A N/A
N/A N/A
334 1%

8,274 14%
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PUBLIC HEALTH STATEMENT 
RADIUM 

CAS#: 7440-14-4 

Division of Toxicology December 1990 

This Public Health Statement is the summary 
chapter from the Toxicological Profile for Radium. 
It is one in a series of Public Health Statements 
about hazardous substances and their health effects. 
A shorter version, the ToxFAQs™, is also 
available. This information is important because 
this substance may harm you. The effects of 
exposure to any hazardous substance depend on the 
dose, the duration, how you are exposed, personal 
traits and habits, and whether other chemicals are 
present. For more information, call the ATSDR 
Information Center at 1-888-422-8737.  

This Statement was prepared to give you 
information about radium and to emphasize the 
human health effects that may result from exposure 
to it. The Environmental Protection Agency (EPA) 
has identified 1,177 sites on its National Priorities 
List (NPL). Radium has been found above 
background levels at 18 of these sites. However, we 
do not know how many of the 1,177 NPL sites have 
been evaluated for radium. As EPA evaluates more 
sites, the number of sites at which radium is found 
above background levels may change. The 
information is important for you because radium 
may cause harmful health effects and because these 
sites are potential or actual sources of human 
exposure to radium. 

When a radioactive chemical is released from a 
large area, such as an industrial plant, or from a 
container, such as a drum or bottle, it enters the 
environment as a radioactive chemical emission. 
This emission, which is also called a release, does 
not always lead to exposure. You can be exposed to 
a radioactive chemical when you come into contact 

with that chemical alone or with a substance that 
contains it. You may be exposed to it in the 
environment by breathing, eating, or drinking 
substances containing the radioactive chemical or 
from skin contact with it. Exposure can also occur 
by being near radioactive chemicals at 
concentrations that are found at hazardous waste 
sites or industrial accidents. 

If you are exposed to a hazardous substance such as 
radium, several factors will determine whether 
harmful health effects will occur and what the type 
and severity of those health effects will be. These 
factors include the dose (how much), the duration 
(how long), the route or pathway by which you are 
exposed (breathing, eating, drinking, or skin 
contact), the other chemicals to which you are 
exposed, and your individual characteristics such as 
age, sex, nutritional status, family traits, life style, 
and state of health. 

1.1 WHAT IS RADIUM?  

Radium is a naturally-occurring silvery white 
radioactive metal that can exist in several forms 
called isotopes. It is formed when uranium and 
thorium (two other natural radioactive substances) 
decay (break down) in the environment. Radium has 
been found at very low levels in soil, water, rocks, 
coal, plants, and food. For example, a typical 
amount might be one picogram of radium per gram 
of soil or rock. This would be about one part of 
radium in one trillion (1,000,000,000,000) parts of 
soil or rock. These levels are not expected to change 
with time.  

Some of the radiation from radium is constantly 
being released into the environment. It is this 

DEPARTMENT of HEALTH AND HUMAN SERVICES, Public Health Service
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release of radiation that causes concern about the 
safety of radium and all other radioactive 
substances. Each isotope of radium releases 
radiation at its own rate. One isotope, radium-224 
for example, releases half of its radiation in about 
three and a half days; whereas another isotope, 
radium-226, releases half of its radiation in about 
1,600 years. 

When radium decays it divides into two parts. One 
part is called radiation, and the second part is called 
a daughter. The daughter, like radium, is not stable; 
and it also divides into radiation and another 
daughter. The dividing continues until a stable, 
nonradioactive daughter is formed. During the 
decay process, alpha, beta, and gamma radiations 
are released. Alpha particles can travel only a short 
distance and cannot travel through your skin. Beta 
particles can penetrate through your skin, but they 
cannot go all the way through your body. Gamma 
radiation, however, can go all the way through your 
body. Thus, there are several types of decay 
products that result from radium decay.   

1.2 HOW MIGHT I BE EXPOSED TO 
RADIUM?  

Because radium is present, usually at very low 
levels, in the surrounding environment, you are 
always exposed to it and to the small amounts of 
radiation that it releases to its surroundings. You 
may be exposed to higher levels of radium if you 
live in an area where it is released into the air from 
the burning of coal or other fuels, or if your 
drinking water is taken from a source that is high in 
natural radium, such as a deep well, or from a 
source near a radioactive waste disposal site. 

Levels of radium in public drinking water are 
usually less than one picocurie per liter of water 
(about one quart), although higher levels (more than 
5 picocuries per liter) have been found. A picocurie 
(pCi) is a very small amount of radioactivity, and it 
is associated with about a trillionth of a gram (a 
picogram) of radium. (There are approximately 28 
grams in an ounce.) No information is available 
about the amounts of radium that are generally 
present in food and air. You may also be exposed to 
higher levels of radium if you work in a uranium 
mine or in a plant that processes uranium ores.   

1.3 HOW CAN RADIUM ENTER AND LEAVE 
MY BODY? 

Radium can enter the body when it is breathed in or 
swallowed. It is not known if it can be taken in 
through the skin. If you breathe radium into your 
lungs, some may remain there for months; but it 
will gradually enter the blood stream and be carried 
to all parts of the body, especially the bones. 

For months after exposure, very small amounts 
leave the body daily through the feces and urine. If 
radium is swallowed in water or with food, most of 
it (about 80%) will promptly leave the body in the 
feces. The other 20% will enter the blood stream 
and be carried to all parts of the body, especially the 
bones. Some of this radium will then be excreted in 
the feces and urine on a daily basis.   

1.4 HOW CAN RADIUM AFFECT MY 
HEALTH? 

There is no clear evidence that long-term exposure 
to radium at the levels that are normally present in 
the environment (for example, 1 pCi of radium per 
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gram of soil) is likely to result in harmful health 
effects. However, exposure to higher levels of 
radium over a long period of time may result in 
harmful effects including anemia, cataracts, 
fractured teeth, cancer (especially bone cancer), and 
death. Some of these effects may take years to 
develop and are mostly due to gamma radiation. 
Radium gives off gamma radiation, which can 
travel fairly long distances through air. Therefore, 
just being near radium at the high levels that may be 
found at some hazardous waste sites may be 
dangerous to your health. 

1.5 WHAT LEVELS OF EXPOSURE HAVE 
RESULTED IN HARMFUL HEALTH 
EFFECTS? 

Radium has been shown to cause adverse health 
effects such as anemia, cataracts, fractured teeth, 
cancer and death. The relationship between the 
amount of radium that you are exposed to and the 
amount of time necessary to produce these effects is 
not known. Although there is some uncertainty as to 
how much exposure to radium increases your 
chances of developing a harmful health effect, the 
greater the total amount of your exposure to radium, 
the more likely you are to develop one of these 
diseases. 

1.6 IS THERE A MEDICAL TEST TO 
DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO RADIUM?  

There are few medical tests to determine if you 
have been exposed to radium. There is a urine test 
to determine if you have been exposed to a source 
of radioactivity such as radium. There is also a test 
to measure the amount of radon, a breakdown 

product of radium, when it is exhaled. These tests 
require special equipment and cannot be done in a 
doctor's office. Another test can measure the total 
amount of radioactivity in the body; however, this  
test is not used except in special cases of high 
exposure. 

1.7 WHAT RECOMMENDATIONS HAS THE 
FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The EPA has set a drinking water limit of 5 
picocuries per liter (5 pCi/L) for radium-226 and 
radium-228 (combined).  

The EPA has set a soil concentration limit for 
radium-226 in uranium and thorium mill tailings of 
5 picocuries per gram in the first 15 centimeters of 
soil and 15 picocuries per gram in deeper soil.  

The federal recommendations have been updated as 
of July 1999. 

1.8 WHERE CAN I GET MORE 
INFORMATION? 

If you have any more questions or concerns, please 
contact your community or state health or 
environmental quality department or: 

Agency for Toxic Substances and Disease Registry  
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 

Information line and technical assistance: 
Phone: 888-422-8737 
FAX: (770)-488-4178 
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ATSDR can also tell you the location of 
occupational and environmental health clinics. 
These clinics specialize in recognizing, evaluating, 
and treating illnesses resulting from exposure to 
hazardous substances. 

To order toxicological profiles, contact: 

National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 800-553-6847 or 703-605-6000 

Reference 
Agency for Toxic Substances and Disease Registry 
(ATSDR). 1990. Toxicological profile for radium. 
Atlanta, GA: U.S. Department of Health and 
Human Services, Public Health Service.   
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Summary of ACS Estimates

Population

Population Reporting One Race

Minority Population

% Minority

Households

Housing Units

Housing Units Built Before 1950

Per Capita Income

Land Area (sq. miles) (Source: SF1)

% Land Area

Water Area  (sq. miles) (Source: SF1)

% Water Area

Total

White

Black

American Indian

Asian

Population by Sex

Population by Age

American Indian Alone

Asian

Pacific Islander

Some Other Race

Population Reporting Two or More Races

Total Hispanic Population

Total Non-Hispanic Population

White Alone

Black Alone

Non-Hispanic Asian Alone

Pacific Islander Alone

Other Race Alone

Two or More Races Alone

Male

Female

Age 0-4

Age 0-17

Age 18+

Age 65+

Data Note: Detail may not sum to totals due to rounding. Hispanic population can be of any race. 
N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) .

1/3

Location:
Ring (buffer):

Description:

User-specified point center at 32.428301, -103.064611

5-miles radius

WCS

2013 - 2017

2013 - 2017

162

3

61

38%

63

78

11

34,434

56.01

100%

0.00

0%

162 235

162 100% 426

159 98% 243
0 0% 12
0 0% 29

0 0% 63

0 0% 13

3 2% 66
0 0% 18

61 38% 194
101

101 62% 237

0 0% 12

0 0% 29

0 0%

0 0%

63

13

0 0% 13

100%

0 0% 18

85 52% 143

78 48% 156

12 8% 81
48 30% 153

114 70% 210

17 11% 81

June 30, 2020

2013 - 2017
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Percent MOE (±)

Population 25+ by Educational Attainment

2+3+4Speak English "less than very well"

Non-English at Home1+2+3+4

High School Graduate

Some College, No Degree

Associate Degree

Population Age 5+ Years by Ability to Speak English 
Total

Speak only English

1Speak English "very well"
2Speak English "well"
3Speak English "not well"
4Speak English "not at all"

3+4Speak English "less than well"

Bachelor's Degree or more

Total

Less than 9th Grade

9th - 12th Grade, No Diploma

Occupied Housing Units by Tenure

$50,000 - $75,000

$75,000 +

Total

Owner Occupied

Households by Household Income

Household Income Base

< $15,000

$15,000 - $25,000

$25,000 - $50,000

EJSCREEN ACS Summary Report

2/3

Linguistically Isolated Households* 
Total

Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages

Location:
Ring (buffer):

Description:

In Labor Force
    Civilian Unemployed in Labor Force 
Not In Labor Force 

Renter Occupied

Employed Population Age 16+ Years 
Total

Data Note: Datail may not sum to totals due to rounding. Hispanic population can be of any race.  

N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.

User-specified point center at 32.428301, -103.064611

5-miles radius

WCS

2013 - 2017

June 30, 2020

100 100% 149

7 7% 53
17 17% 74

35 35% 86

30 30% 113

8 8% 49

12 12% 97

150 100% 216

121 81% 204

29 19% 133

23 15% 125

3 2% 26

2 2% 62

1 1% 33

4 2% 69

6 4% 72

1 100% 39

1 100% 37
0 0% 13

0 0% 13

0 0% 13

63 100% 70

4 6% 50
3 5% 33

13 20% 52

12 19% 39
31 49% 109

63 100% 70

56 88% 92

8 12% 68

120 100% 173

81 68% 147
4 3% 63

39 32% 106
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English

Spanish

French

French Creole

Italian

Portuguese

German

Yiddish

Other West Germanic

Scandinavian

Greek

Russian

Polish

Serbo-Croatian

Other Slavic

Armenian

Persian

Gujarathi

Hindi

Urdu

Other Indic

Other Indo-European

Chinese

Japanese

Korean

Mon-Khmer, Cambodian

 Hmong

Thai

Laotian

Vietnamese

Other Asian

Tagalog

Other Pacific Island

Navajo

Other Native American

Hungarian

Arabic

Hebrew

African

Other and non-specified

Total Non-English

.

Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.

Population by Language Spoken at Home* 
Total (persons age 5 and above)

EJSCREEN ACS Summary Report
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Location:
Ring (buffer):

Description:

User-specified point center at 32.428301, -103.064611

5-miles radius

WCS

2013 - 2017

June 30, 2020

2013 - 2017
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N/A N/A
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N/A
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N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
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Why did nuclear waste leak at SC dump?
Supreme Court rebukes landfill operator,

DHEC
BY SAMMY FRETWELL

MARCH 27, 2019 04:19 PM , UPDATED MARCH 28, 2019 07:05 PM

   

Barnwell County's nuclear waste landfill has been leaking for decades, contaminating the groundwater and
surrounding streams. BY ASHLEN RENNER 
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COLUMBIA

In a decision cheered by opponents of a Barnwell County nuclear waste dump, the
S.C. Supreme Court ruled Wednesday that the landfill’s operator hasn’t followed
regulations that are intended to keep radioactive waste from leaking into
groundwater beneath the site.

Environmentalists said they expect the decision to force landfill operator Chem-
Nuclear to adopt stricter disposal practices that would halt leaks from the dump.

The court’s 28-page opinion orders the S.C. Department of Health and
Environmental Control to look again at how the operators run the 235-acre
disposal site. The decision said landfill operator Chem-Nuclear has violated state
rules that were written to keep rainfall from getting into burial trenches and
polluted water from seeping out of the pits.
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The Barnwell County low-level nuclear waste dump, which opened in 1971, has
leaked radioactive tritium into groundwater near the Savannah River. Many of its
burial trenches have not been covered until they are filled up, exposing waste to
rainfall. Vaults in the trenches that contain waste have holes in them, allowing
contaminated water to leak out.

“In short, the court ruled that the license failed to comply with the regulatory
provisions designed to minimize contact between waste and water,’’ according to a
news release from the S.C. Environmental Law Project, which challenged the
company’s disposal practices.

Barnwell County’s landfill, the source of major political disputes since it opened, is
uphill from a neighborhood that for years depended on wells for drinking water.
The site has polluted a small creek that drains toward the Savannah River. The
state has said the wells and the river are safe, but tritium leaks remain a concern
to many. Tritium can be hazardous, but it also could be a forerunner of more toxic
but slow-moving radioactive waste one day, critics have said.

The Department of Health and Environmental Control, which regulates the
landfill, said it is reviewing Wednesday’s ruling, but had little else to say.

“The department will proceed in a manner consistent with the court’s decision,’’
the agency said in an email.

A spokesman for Chem-Nuclear’s parent company, Energy Solutions, said Thursday
the landfill’s license is not in jeopardy, but the company will work with DHEC in
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the wake of the court decision.

“The decision confirms that issues of compliance with the license and
interpretations are deferred to DHEC.,’’ Energy Solutions spokesman Mark Walker
said. “EnergySolutions works closely with DHEC and all of our activities are
reviewed frequently, without issue. We will continue to work with DHEC and
implement any additional actions, if any, prescribed by them.”

The Environmental Law Project, which represents the state Sierra Club, argued its
case against the dump’s operating permit before the Supreme Court last April.

The battle against the Chem-Nuclear landfill dates back almost to the time it
opened 48 years ago. Enticed by millions of dollars in revenues the landfill
generated for the state, the S.C. Legislature allowed the landfill to operate for
years, despite leaks into groundwater that many said justified closing the dump.

Barnwell County’s low-level waste dump is one of the few operating nationally. For
years, it took radioactive material from across the country, but in 2008, the state
limited disposal to South Carolina, New Jersey and Connecticut. The site takes an
array of low-level nuclear waste, such as reactor parts and hospital waste.

While the material isn’t as potent as high-level waste, much of it still packs a toxic
bite. Some pollution levels beneath the site rival groundwater contamination
levels on the nearby Savannah River Site nuclear weapons complex.

“For too long, South Carolina has accepted low-level radioactive waste for .... burial
in our soils using a seriously flawed design that allows rainwater to come into
contact with that waste, be driven into the groundwater, and appear in our surface
waters,’’ law project director Amy Armstrong said in the news release. “Thankfully
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the Supreme Court acknowledged those serious flaws and has sent the license back
to DHEC to fix them.”

The Supreme Court’s decision upholds, in part, a ruling by the S.C. Court of Appeals
against the landfill’s operators five years ago. The Sierra Club has been fighting a
permit for the landfill for more than 15 years.

  COMMENTS  

TRENDING STORIES

A nuclear waste dump near Barnwell has leaked radioactive contaminants into groundwater near the
Savannah River. Material like this has been buried in open trenches. FILE PHOTO, THE STATE
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Colonial Land�ll operators agree to
more testing for gas emissions, odors
in suit settlement
BY DAVID J. MITCHELL | DMITCHELL@THEADVOCATE.COM
MAR 28, 2019 - 9:25 PM

David Mitchell

The operators of the Colonial Land�ll near

Sorrento have agreed to increased air

monitoring for two years under a settlement
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ending litigation over a permit allowing

expanded dumping at the decades-old waste

pile.

BFI Waste Systems of Louisiana, a subsidiary of

Republic Services, has agreed to hire a third-

party company to test for methane and, in some

cases, for hydrogen sul�de at the 287-acre

land�ll off La. 70 in Ascension Parish, an

attorney for the plaintiffs said.

In the fall of 2016 and in early 2017, the permit

drew public opposition as residents living near

the waste pile complained about constant,

rotten odors they claimed were coming from

the land�ll and harming their health and sense

of well-being.

In January 2018, Louisiana Environmental

Action Network and Ascension Parish

Councilman Bill Dawson sued the state

Department of Environmental Quality to appeal

the permit.

RELATED

LEAN, Ascension councilman
sue over expansion of Republic
Services' Colonial Land�ll
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BFI later intervened in the suit brought in 19th

Judicial District Court in Baton Rouge, which is

the statewide venue for legal challenges to the

agency.

Though the deal with BFI requires the plaintiffs

to drop their challenge of the state permit with

prejudice — meaning the challenge to the

permit can't be raised again — they hope the

testing regime will show the origin of the odors,

plaintiffs' attorney Clay Garside said.

BFI of�cials have maintained that a neighboring

land�ll, the Gator Land�ll, was actually the

source of the odors.

"We want BFI to prove up what they say. They

may be right, that it's not them," Garside said,

"and that's what we want to �nd out." 

If the odors are found to be coming from the

land�ll, the new settlement doesn't preclude

the plaintiffs from pursuing a future legal action

over those �ndings, Garside said.

RELATED

DEQ renews permit, extends
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complaints of residents
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He said BFI will test for methane and, if the

methane levels are high enough, will also test

for hydrogen sul�de.

"To the extent they get a large enough hit of

methane, they're going to switch to a hydrogen

sul�de meter and test for that, which … the

smells that often come off the land�ll are

related to," Garside said. 

Methane is common gas emitted by land�lls as

materials dumped in them break down.

Hydrogen sul�de, another gas that can come off

a land�ll, can have a rotten egg odor at lower

concentrations. People can lose their ability to

smell the gas at higher concentrations when it

can turn deadly.

Even at low concentrations, hydrogen sul�de

can cause eye, nose and throat irritation,

dif�culty breathing, headaches, poor memory

and balance problems, according to the U.S.

Agency for Toxic Substances and Disease

Registry.

The state permit, which DEQ granted in

December 2017, allows the land�ll to expand its

waste storage by 27 percent, adding another 6.5

https://www.atsdr.cdc.gov/phs/phs.asp?id=387&tid=67


million cubic yards of trash by raising a greater

portion of the waste pile to the previously

approved maximum height of 186 feet.

The land�ll isn't expanding its footprint,

however.

The Colonial Land�ll had previously been

authorized to accept residential, commercial

and nonhazardous industrial waste, including

oil and gas exploration and production waste.

The new permit allows the land�ll to continue

to accept that waste and add construction and

demolition debris and wood waste. 

In the suit, the plaintiffs alleged DEQ did not

reasonably address hundreds of complaints

about the land�ll's odors or its track record of

complaints and permit violations when the

permit was granted.

RELATED

What's that smell? Sorrento
residents complain about
dump's foul odors, but no
unsafe air found, DEQ says
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The settlement calls for monitoring of the

entire land�ll site every other month during the

two-year testing period. The testing results will

be published on a website so neighbors can see

what is coming off the land�ll, Garside said.

The settlement doesn't require what times of

the day the testing must occur, he said.

Garside said the monitoring will come in

addition to monitoring BFI is already required

to do.

Under the permit, the company will be also be

required to expand its gas collection and �aring

system, purportedly cutting emissions by 75

percent.

Brad Kiesling, a Republic Services spokesman

based in Phoenix, said Wednesday, "We are

pleased this issue has been resolved, and we

look forward to continuing to serve this

community."

RELATED

'Y'all are poisoning me': Woman
�res shotgun over Sorrento
dump’s strong smell, deputies
say
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The settlement document had not been �led

and �nalized as of Thursday, but Garside said

testing must start within weeks of that

happening.
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Selected Variables

EJ Index for PM2.5

EJ Index for Ozone

EJ Index for NATA* Diesel PM

EJ Index for Wastewater Discharge Indicator

EJ Indexes

This report shows the values for environmental and demographic indicators and EJSCREEN indexes. It shows environmental and demographic raw data (e.g., the 
estimated concentration of ozone in the air), and also shows what percentile each raw data value represents. These percentiles provide perspective on how the 
selected block group or buffer area compares to the entire state, EPA region, or nation. For example, if a given location is at the 95th percentile nationwide, this 
means that only 5 percent of the US population has a higher block group value than the average person in the location being analyzed. The years for which the 
data are available, and the methods used, vary across these indicators. Important caveats and uncertainties apply to this screening-level information, so it is 
essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see EJSCREEN documentation for discussion of 
these issues before using reports.

EJ Index for NATA* Air Toxics Cancer Risk

EJ Index for NATA* Respiratory Hazard Index

EJ Index for Traffic Proximity and Volume

EJ Index for Lead Paint Indicator 

EJ Index for Superfund Proximity

EJ Index for RMP Proximity

EJ Index for Hazardous Waste Proximity
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RMP Proximity (facility count/km distance)
Hazardous Waste Proximity (facility count/km distance)
Wastewater Discharge Indicator 
(toxicity-weighted concentration/m distance)

Demographic Index

Population over 64 years of age

Minority Population
Low Income Population
Linguistically Isolated Population
Population With Less Than High School Education
Population Under 5 years of age

Demographic Indicators

EJSCREEN is a screening tool for pre-decisional use only. It can help identify areas that may warrant additional consideration, analysis, or outreach. It does not 
provide a basis for decision-making, but it may help identify potential areas of EJ concern. Users should keep in mind that screening tools are subject to substantial 
uncertainty in their demographic and environmental data, particularly when looking at small geographic areas. Important caveats and uncertainties apply to this 
screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see 
EJSCREEN documentation for discussion of these issues before using reports.  This screening tool does not provide data on every environmental impact and 
demographic factor that may be relevant to a particular location. EJSCREEN outputs should be supplemented with additional information and local knowledge 
before taking any action to address potential EJ concerns.

For additional information, see: www.epa.gov/environmentaljustice

Selected Variables

Environmental Indicators

Particulate Matter (PM 2.5 in µg/m3)
Ozone (ppb)
NATA* Diesel PM (µg/m3)
NATA* Cancer Risk (lifetime risk per million)
NATA* Respiratory Hazard Index
Traffic Proximity and Volume (daily traffic count/distance to road)
Lead Paint Indicator (% Pre-1960 Housing)
Superfund Proximity (site count/km distance)

* The National-Scale Air Toxics Assessment (NATA) is EPA's ongoing, comprehensive evaluation of air toxics in the United States. EPA developed the NATA to 
prioritize air toxics, emission sources, and locations of interest for further study. It is important to remember that NATA provides broad estimates of health risks 
over geographic areas of the country, not definitive risks to specific individuals or locations. More information on the NATA analysis can be found 
at: https://www.epa.gov/national-air-toxics-assessment.

Demographic Indicators
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Environmentalists worry Utah regulators let
violations at radioactive waste site ‘fly under the
radar’

(Al Hartmann | Tribune file photo) David Squires, general manager at Clive Operations for EnergySolutions, seen here on
April 2, 2015, stands next to an area ready to accept large quantities of depleted uranium. Utah environmentalists have
raised concerns about a recent settlement between state regulators and the Salt Lake City-based company over violations
to its state operating permit.

By Emma Penrod · Published: January 11, 2018 
Updated: January 12, 2018

Some Utah environmentalists have expressed concern about a proposed settlement

between state regulators and a hazardous waste disposal site located in Tooele

County.

The state Division of Waste Management and Radiation Control wants

EnergySolutions to pay more than $50,000 in penalties — a hefty fine that will

require special approval — after the company repeatedly violated the terms of its

permit at its Clive waste disposal facility.

Environmental advocates at HEAL Utah endorse those financial penalties but are

questioning why the issue is only coming to light now, given that EnergySolutions

reported the problem to state regulators in 2015.
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EnergySolutions spokesman Mark Walker said a new manager at the company

discovered in 2015 that employees had failed to apply a chemical coating to some of

the hazardous waste disposal cells at the Clive facility. The coating is intended to

prevent dust from blowing away from areas of recently disturbed soil.

EnergySolutions does not believe any hazardous materials escaped from the cells as a

result of the oversight, Walker said.

While the cells in question contain radioactive materials, that debris is enclosed in

concrete to prevent contamination from spreading before the cells are buried, said

Scott Anderson, director of the Utah Division of Waste Management and Radiation

Control.

EnergySolutions is supposed to apply a chemical coating to recently disturbed cells as

a precautionary measure, Anderson said, to prevent loose dirt from blowing away and

becoming an air-quality problem when the wind picks up.

Anderson said the relatively large monetary fine reflected the fact that state

inspectors found EnergySolutions had failed to apply the coating 11 times over a two-

year period.

“The repeated nature of the violation drove the penalty up,” Anderson said, adding

that a one-time violation would have drawn a fine of less than $5,000.

Walker said EnergySolutions reported the problem to state regulators as soon as it

was discovered. Company employees have since received additional training, he said.

But Scott Williams, executive director of HEAL Utah, said the incident “flew under

the radar” for more than two years after EnergySolutions reported the violation.

“At the time that the violation was reported, there was no mention of it” by state

regulators, Williams said. “To me it speaks to the fact that we don’t really have

sufficient oversight at that facility. It shouldn’t have taken two years for this to be

identified.”
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Williams said he was concerned about the lack of oversight at EnergySolutions

because the company has asked for permission to accept a contract to dispose of

depleted uranium. Although depleted uranium is a low-level radioactive waste similar

to other materials the Clive facility currently handles, the depleted uranium waste

stream would gradually become more radioactive over time.

This latest incident, Williams said, “is an example that things can go wrong, and if

they can go wrong with things that are more dangerous, it could have serious

consequences.”

While he said he believed state regulators were “serious about doing their job,” he

warned that the state Division of Waste Management and Radiation Control was

understaffed and underfunded.

EnergySolution’s radioactive-materials handling license remains under state review.

Although the company applied for a renewal when that permit expired in 2013, the

division has not yet issued the company a new permit.

Anderson, the division’s director, said that aside from the 2015 violation,

EnergySolutions has a good track record when it comes to abiding by the terms of its

permits.

Because the proposed penalties exceed $25,000, the state Waste Management and

Radiation Control Board will have to approve the settlement amount before the fines

become final. The deal is also subject to a public review. Interested parties may

submit their comments on the settlement via email to dwmrcpublic@utah.gov.

Comments are due by January 29.
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Federal Register

Vol. 59, No. 32

Wednesday, February 16, 1994

Title 3—

The President

Executive Order 12898 of February 11, 1994

Federal Actions To Address Environmental Justice in
Minority Populations and Low-Income Populations

By the authority vested in me as President by the Constitution and the
laws of the United States of America, it is hereby ordered as follows:

Section 1–1.Implementation.
1–101. Agency Responsibilities. To the greatest extent practicable and per-

mitted by law, and consistent with the principles set forth in the report
on the National Performance Review, each Federal agency shall make achiev-
ing environmental justice part of its mission by identifying and addressing,
as appropriate, disproportionately high and adverse human health or environ-
mental effects of its programs, policies, and activities on minority populations
and low-income populations in the United States and its territories and
possessions, the District of Columbia, the Commonwealth of Puerto Rico,
and the Commonwealth of the Mariana Islands.

1–102. Creation of an Interagency Working Group on Environmental Justice.
(a) Within 3 months of the date of this order, the Administrator of the
Environmental Protection Agency (‘‘Administrator’’) or the Administrator’s
designee shall convene an interagency Federal Working Group on Environ-
mental Justice (‘‘Working Group’’). The Working Group shall comprise the
heads of the following executive agencies and offices, or their designees:
(a) Department of Defense; (b) Department of Health and Human Services;
(c) Department of Housing and Urban Development; (d) Department of Labor;
(e) Department of Agriculture; (f) Department of Transportation; (g) Depart-
ment of Justice; (h) Department of the Interior; (i) Department of Commerce;
(j) Department of Energy; (k) Environmental Protection Agency; (l) Office
of Management and Budget; (m) Office of Science and Technology Policy;
(n) Office of the Deputy Assistant to the President for Environmental Policy;
(o) Office of the Assistant to the President for Domestic Policy; (p) National
Economic Council; (q) Council of Economic Advisers; and (r) such other
Government officials as the President may designate. The Working Group
shall report to the President through the Deputy Assistant to the President
for Environmental Policy and the Assistant to the President for Domestic
Policy.

(b) The Working Group shall: (1) provide guidance to Federal agencies
on criteria for identifying disproportionately high and adverse human health
or environmental effects on minority populations and low-income popu-
lations;

(2) coordinate with, provide guidance to, and serve as a clearinghouse
for, each Federal agency as it develops an environmental justice strategy
as required by section 1–103 of this order, in order to ensure that the
administration, interpretation and enforcement of programs, activities and
policies are undertaken in a consistent manner;

(3) assist in coordinating research by, and stimulating cooperation among,
the Environmental Protection Agency, the Department of Health and Human
Services, the Department of Housing and Urban Development, and other
agencies conducting research or other activities in accordance with section
3–3 of this order;

(4) assist in coordinating data collection, required by this order;

(5) examine existing data and studies on environmental justice;
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(6) hold public meetings as required in section 5–502(d) of this order;
and

(7) develop interagency model projects on environmental justice that
evidence cooperation among Federal agencies.

1–103. Development of Agency Strategies. (a) Except as provided in section
6–605 of this order, each Federal agency shall develop an agency-wide
environmental justice strategy, as set forth in subsections (b)–(e) of this
section that identifies and addresses disproportionately high and adverse
human health or environmental effects of its programs, policies, and activities
on minority populations and low-income populations. The environmental
justice strategy shall list programs, policies, planning and public participation
processes, enforcement, and/or rulemakings related to human health or the
environment that should be revised to, at a minimum: (1) promote enforce-
ment of all health and environmental statutes in areas with minority popu-
lations and low-income populations; (2) ensure greater public participation;
(3) improve research and data collection relating to the health of and environ-
ment of minority populations and low-income populations; and (4) identify
differential patterns of consumption of natural resources among minority
populations and low-income populations. In addition, the environmental
justice strategy shall include, where appropriate, a timetable for undertaking
identified revisions and consideration of economic and social implications
of the revisions.

(b) Within 4 months of the date of this order, each Federal agency shall
identify an internal administrative process for developing its environmental
justice strategy, and shall inform the Working Group of the process.

(c) Within 6 months of the date of this order, each Federal agency shall
provide the Working Group with an outline of its proposed environmental
justice strategy.

(d) Within 10 months of the date of this order, each Federal agency
shall provide the Working Group with its proposed environmental justice
strategy.

(e) Within 12 months of the date of this order, each Federal agency
shall finalize its environmental justice strategy and provide a copy and
written description of its strategy to the Working Group. During the 12
month period from the date of this order, each Federal agency, as part
of its environmental justice strategy, shall identify several specific projects
that can be promptly undertaken to address particular concerns identified
during the development of the proposed environmental justice strategy, and
a schedule for implementing those projects.

(f) Within 24 months of the date of this order, each Federal agency
shall report to the Working Group on its progress in implementing its
agency-wide environmental justice strategy.

(g) Federal agencies shall provide additional periodic reports to the Work-
ing Group as requested by the Working Group.

1–104. Reports to the President. Within 14 months of the date of this
order, the Working Group shall submit to the President, through the Office
of the Deputy Assistant to the President for Environmental Policy and the
Office of the Assistant to the President for Domestic Policy, a report that
describes the implementation of this order, and includes the final environ-
mental justice strategies described in section 1–103(e) of this order.
Sec. 2–2. Federal Agency Responsibilities for Federal Programs. Each Federal
agency shall conduct its programs, policies, and activities that substantially
affect human health or the environment, in a manner that ensures that
such programs, policies, and activities do not have the effect of excluding
persons (including populations) from participation in, denying persons (in-
cluding populations) the benefits of, or subjecting persons (including popu-
lations) to discrimination under, such programs, policies, and activities,
because of their race, color, or national origin.
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Sec. 3–3.Research, Data Collection, and Analysis. 
3–301. Human Health and Environmental Research and Analysis. (a) Envi-

ronmental human health research, whenever practicable and appropriate,
shall include diverse segments of the population in epidemiological and
clinical studies, including segments at high risk from environmental hazards,
such as minority populations, low-income populations and workers who
may be exposed to substantial environmental hazards.

(b) Environmental human health analyses, whenever practicable and appro-
priate, shall identify multiple and cumulative exposures.

(c) Federal agencies shall provide minority populations and low-income
populations the opportunity to comment on the development and design
of research strategies undertaken pursuant to this order.

3–302. Human Health and Environmental Data Collection and Analysis.
To the extent permitted by existing law, including the Privacy Act, as
amended (5 U.S.C. section 552a): (a) each Federal agency, whenever prac-
ticable and appropriate, shall collect, maintain, and analyze information
assessing and comparing environmental and human health risks borne by
populations identified by race, national origin, or income. To the extent
practical and appropriate, Federal agencies shall use this information to
determine whether their programs, policies, and activities have disproportion-
ately high and adverse human health or environmental effects on minority
populations and low-income populations;

(b) In connection with the development and implementation of agency
strategies in section 1–103 of this order, each Federal agency, whenever
practicable and appropriate, shall collect, maintain and analyze information
on the race, national origin, income level, and other readily accessible and
appropriate information for areas surrounding facilities or sites expected
to have a substantial environmental, human health, or economic effect on
the surrounding populations, when such facilities or sites become the subject
of a substantial Federal environmental administrative or judicial action.
Such information shall be made available to the public, unless prohibited
by law; and

(c) Each Federal agency, whenever practicable and appropriate, shall col-
lect, maintain, and analyze information on the race, national origin, income
level, and other readily accessible and appropriate information for areas
surrounding Federal facilities that are: (1) subject to the reporting require-
ments under the Emergency Planning and Community Right-to-Know Act,
42 U.S.C. section 11001–11050 as mandated in Executive Order No. 12856;
and (2) expected to have a substantial environmental, human health, or
economic effect on surrounding populations. Such information shall be made
available to the public, unless prohibited by law.

(d) In carrying out the responsibilities in this section, each Federal agency,
whenever practicable and appropriate, shall share information and eliminate
unnecessary duplication of efforts through the use of existing data systems
and cooperative agreements among Federal agencies and with State, local,
and tribal governments.
Sec. 4–4. Subsistence Consumption of Fish and Wildlife. 

4–401. Consumption Patterns. In order to assist in identifying the need
for ensuring protection of populations with differential patterns of subsistence
consumption of fish and wildlife, Federal agencies, whenever practicable
and appropriate, shall collect, maintain, and analyze information on the
consumption patterns of populations who principally rely on fish and/or
wildlife for subsistence. Federal agencies shall communicate to the public
the risks of those consumption patterns.

4–402. Guidance. Federal agencies, whenever practicable and appropriate,
shall work in a coordinated manner to publish guidance reflecting the latest
scientific information available concerning methods for evaluating the human
health risks associated with the consumption of pollutant-bearing fish or
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wildlife. Agencies shall consider such guidance in developing their policies
and rules.
Sec. 5–5. Public Participation and Access to Information. (a) The public
may submit recommendations to Federal agencies relating to the incorpora-
tion of environmental justice principles into Federal agency programs or
policies. Each Federal agency shall convey such recommendations to the
Working Group.

(b) Each Federal agency may, whenever practicable and appropriate, trans-
late crucial public documents, notices, and hearings relating to human health
or the environment for limited English speaking populations.

(c) Each Federal agency shall work to ensure that public documents,
notices, and hearings relating to human health or the environment are con-
cise, understandable, and readily accessible to the public.

(d) The Working Group shall hold public meetings, as appropriate, for
the purpose of fact-finding, receiving public comments, and conducting in-
quiries concerning environmental justice. The Working Group shall prepare
for public review a summary of the comments and recommendations dis-
cussed at the public meetings.
Sec. 6–6. General Provisions. 

6–601. Responsibility for Agency Implementation. The head of each Federal
agency shall be responsible for ensuring compliance with this order. Each
Federal agency shall conduct internal reviews and take such other steps
as may be necessary to monitor compliance with this order.

6–602. Executive Order No. 12250. This Executive order is intended to
supplement but not supersede Executive Order No. 12250, which requires
consistent and effective implementation of various laws prohibiting discrimi-
natory practices in programs receiving Federal financial assistance. Nothing
herein shall limit the effect or mandate of Executive Order No. 12250.

6–603. Executive Order No. 12875. This Executive order is not intended
to limit the effect or mandate of Executive Order No. 12875.

6–604. Scope. For purposes of this order, Federal agency means any agency
on the Working Group, and such other agencies as may be designated
by the President, that conducts any Federal program or activity that substan-
tially affects human health or the environment. Independent agencies are
requested to comply with the provisions of this order.

6–605. Petitions for Exemptions. The head of a Federal agency may petition
the President for an exemption from the requirements of this order on
the grounds that all or some of the petitioning agency’s programs or activities
should not be subject to the requirements of this order.

6–606. Native American Programs. Each Federal agency responsibility set
forth under this order shall apply equally to Native American programs.
In addition, the Department of the Interior, in coordination with the Working
Group, and, after consultation with tribal leaders, shall coordinate steps
to be taken pursuant to this order that address Federally-recognized Indian
Tribes.

6–607. Costs. Unless otherwise provided by law, Federal agencies shall
assume the financial costs of complying with this order.

6–608. General. Federal agencies shall implement this order consistent
with, and to the extent permitted by, existing law.

6–609. Judicial Review. This order is intended only to improve the internal
management of the executive branch and is not intended to, nor does it
create any right, benefit, or trust responsibility, substantive or procedural,
enforceable at law or equity by a party against the United States, its agencies,
its officers, or any person. This order shall not be construed to create
any right to judicial review involving the compliance or noncompliance
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of the United States, its agencies, its officers, or any other person with
this order.

œ–
THE WHITE HOUSE,
February 11, 1994.

[FR Citation 59 FR 7629]
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EPA Facts About
Cesium-137
EPA Facts About 
Cesium-137 

July 2002 

What is cesium-137? 

Radioactive cesium-137 is produced spontaneously 
when other radioactive materials such as uranium and 
plutonium absorb neutrons and undergo fission. 
Cesium-137 is therefore a common radionuclide 
produced when nuclear fission, or splitting, of uranium 
and plutonium occurs in a reactor or atomic bomb. 

What are the uses of cesium-137? 

Cesium-137 and its decay product, barium-137m, are used 
for sterilization activities for food products, including 
wheat, spices, flour, and potatoes. Cesium-137 is also 
used in a wide variety of industrial instruments such as 
level and thickness gauges and moisture density gauges. 
Cesium-137 is also commonly used in hospitals for 
diagnosis and treatment, as a calibration source, and large 
sources can be used to sterilize medical equipment. 

How does cesium change in the environment? 

Cesium-137 decays in the environment by emitting beta 
particles. As noted above, cesium-137 decays to a short 
lived decay product, barium-137m. The latter isotope 
emits gamma radiation of moderate energy, which further 
decays to a stable form of barium. 

Cesium-137 is significant because of its prevalence, 
relatively long half life (30 years), and its potential effects 
on human health. Cesium-137 emits beta particles as it 
decays to the barium isotope, Ba-137m (half life = 2.6 
minutes). 

How are people exposed to cesium-137? 

People may be exposed externally to gamma radiation 
emitted by cesium-137 decay products. If very high doses 
are received, skin burns can result. Gamma photons 
emitted from the barium decay product, Ba-137m, are a 
form of ionizing radiation that can pass through the 
human body, delivering doses to internal tissue and 
organs. People may also be exposed internally if they 

swallow or inhale cesium-137. 

Large amounts of cesium-137 were produced during 
atmospheric nuclear weapons tests conducted in the 
1950s and 1960s. As a result of atmospheric testing and 
radioactive fallout, this cesium was dispersed and 
deposited world wide. 

Sources of exposure from cesium-137 include fallout from 
previous nuclear weapons testing, soils and waste 
materials at radioactively contaminated sites, radioactive 
waste associated with the operation of nuclear reactors, 
spent fuel reprocessing plants, and nuclear accidents. 
Cesium-137 is also a component of low level radioactive 
waste at hospitals and research facilities. 

How does cesium-137 get into the body? 

Cesium-137 can enter the body when it is inhaled or 
ingested. After radioactive cesium is ingested, it is 
distributed fairly uniformly throughout the body's soft 
tissues. Slightly higher concentrations are found in 
muscle; slightly lower concentrations are found in bone 
and fat. Cesium-137 remains in the body for a relatively 
short time. It is eliminated more rapidly by infants and 
children than by adults. 

Is there a medical test to determine exposure 
to cesium-137? 

Generally, levels of cesium in the body are inferred from 
measurements of urine samples using direct gamma 
spectrometry (ICRP Publication 54, 1988). Because of the 
presence of the gamma-emitting barium daughter product, 
a technique called whole-body counting may also be 
used; this test relies on detection of gamma photon 
energy. Skin contamination can be measured directly 
using a variety of portable instruments. Other techniques 
that may be used include the taking of blood or fecal 
samples, then measuring the level of cesium. 



How can cesium-137 affect people’s health? 

Based on experimentation with ionizing radiation and 
human epidemiology, exposure to radiation from cesium-
137 can result in malignant tumors and shortening of life. 
Great Britain's National Radiological Protection Board 
(NRPB) predicts that there will be up to 1,000 additional 
cancers over the next 70 years among the population of 
Western Europe exposed to fallout from the accident at 
Chernobyl. 

For scenarios involving nuclear accidents or waste 
materials the magnitude of the health risk would depend 
on exposure conditions, such as types of radioactivity 
encountered, nature of exposure, and time period. 

What recommendations has the Environmental 
Protection Agency made to protect human 
health? 

Please note that the information in this section is limited 
to recommendations EPA has made to protect human 
health from exposure to cesium-137. General 
recommendations EPA has made to protect human health, 
which cover all radionuclides including cesium-137, are 
summarized in the Introduction section of this booklet. 

EPA, has established a Maximum Contaminant Level 
(MCL) of 4 millirem per year for beta particle and photon 
radioactivity from man-made radionuclides in drinking 
water. Cesium-137 would be covered under this MCL. 
The average concentration of cesium-137 which is 
assumed to yield 4 millirem per year is 200 picocuries per 
liter (pCi/l). If other radionuclides which emit beta 
particles and photon radioactivity are present in addition 
to cesuim-137, the sum of the annual dose from all the 
radionuclides shall not exceed 4 millirem/year. 

For more information about how EPA addresses 
cesium-137 at Superfund sites, please contact either: 

EPA’s Superfund Hotline 

1-800-424-9346 or 1-800-535-0202

or EPA’s Superfund Radiation Webpage

http://www.epa.gov/superfund/resources/radiation


introglos.pdf
../index.htm
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Materials acting as a source of environmental contamination often 
consist of contaminated soil or sediment. A source also could involve 
sludge, debris, solid waste, non aqueous-phase liquids, equipment, 
drums, or storage tanks.3 Remediation of contaminated sites often 
involves containment systems to address the contaminant source(s). 
Containment systems may operate ex situ and/or in situ.  
  
Ex situ processes may involve excavating contaminated source material 
and placing it in an engineered containment area (cell) that is lined, such 
as a landfill, or an area designated as a consolidation unit that is typically 
unlined. An ex situ source containment system often includes a cover 
(cap), which is required for a closed landfill. A hazardous waste landfill 
constructed under the Resource Conservation and Recovery Act also 
requires a leachate collection and removal system. In addition, some 
landfills have an active landfill gas collection and removal system, which 
may vary from simple flaring to recovery of the gas to produce electricity 
and/or useable heat. Other ex situ source containment remedies may 
involve subaqueous contaminated sediment or mining waste. At mining 
sites, contaminant sources such as waste rock, tailings, process areas, 
and heap and dump leach operations may be consolidated in open pits 
and capped in underground workings.  
 
In contrast, in situ processes may involve placing a cover on 
contaminated material that is stabilized and left in place, such as an aged 

landfill. Other techniques may involve constructing vertical barriers (walls) made of clay (typically bentonite) and/or 
cement slurry poured into one or more subsurface trenches, synthetic materials such as geomembranes placed in 
trenches, or sheet piles driven into the subsurface. The barriers are designed to prevent movement of contaminants 
existing in a dissolved or free-phase form and often operate with a groundwater extraction and treatment system.  
 
Climate change adaptation for an 
existing or planned containment system 
focuses on (1) evaluating the system’s 
vulnerability to climate change and (2) 
implementing adaptation measures, 
when warranted, to ensure the remedy 
continues to prevent human or 
environmental exposure to contaminants of concern (Figure 1). The adaptation strategy should include monitoring of 
implemented measures, periodic re-evaluation of the system’s vulnerability, and incorporating any needed changes. 
 
 [a] In manners consistent with existing regulations, including those under the Comprehensive Environmental Response, Compensation, and Liability Act; the National Oil and 

Hazardous Substances Pollution Contingency Plan; the Resource Conservation and Recovery Act; and the Small Business Liability Relief and Brownfields Revitalization Act. 

Climate Change Adaptation Technical Fact Sheet: 

Landfills and Containment as an Element of Site Remediation 

In February 2013, the U.S. Environmental Protection Agency (EPA) released the draft U.S. Environmental Protection Agency 
Climate Change Adaptation Plan.1 The plan examines how EPA programs may be vulnerable to a changing climate and how the 
Agency can accordingly adapt in order to continue meeting its mission of protecting human health and the environment. 
Under the Agency’s Superfund Program, existing processes for planning and implementing contaminated site cleanup provide 
a robust structure that allows consideration of climate change impacts. Climate change vulnerability analyses and adaptation 
planning leading to increased remedy resilience may be integrated throughout the Superfund process, including feasibility 
studies, remedial designs and remedy performance reviews or the equivalent in other cleanup programs. Due to wide 
variation in the location and hydrogeologic characteristics of contaminated sites, the nature of remedial actions at those sites, 
and local or regional climate and weather regimes, the process of considering climate change impacts and potential 
adaptation measures is most effective through use of a site-specific strategy.  

 

 

 

 

This fact sheet addresses contaminated site 
remedies involving source containment 
systems. It is intended to serve as an 
adaptation planning tool by (1) providing an 
overview of potential climate change 
vulnerabilities and (2) presenting possible 
adaptation measures that may be considered 
to increase a remedy’s resilience to climate 
change impacts. This tool was developed in 
context of the Superfund Program but its 
concepts may apply to site cleanups 
conducted under other regulatory programs 
or through voluntary efforts. [a] 

The adaptation strategies for containment 
remedies build on concepts detailed in EPA’s 
introductory Climate Change Adaptation 
Technical Fact Sheet: Groundwater 
Remediation Systems (EPA 542-F-13-004).
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Supplemental information available online 
includes: 

 Additional background information 
 Definitions of key terms such as 

“vulnerability” and “resilience” 
 Links to key sources of information. 

www.epa.gov/superfund/climatechange 



 

2 

Evaluation of Containment System Vulnerability 

Evaluation of a containment system’s vulnerability to climate change may involve:  

 Identifying climate change hazards of concern  

 Characterizing the system’s exposure to those hazards of concern 

 Characterizing the system’s sensitivity to the hazards of concern  
 Considering factors that may exacerbate system exposure and sensitivity, such as a long operating period; for 

example, ex situ containment systems typically operate as long as the material remains hazardous, which in some 
cases may exceed 100 years. 

 
A climate-change exposure assessment 
identifies climate change hazards of 
concern for a remediation system in 
light of a range of potential climate and 
weather scenarios. One climate change 
hazard that is relatively unique to 
landfill/containment systems involves 
precipitation changes that could 
degrade the covers. These systems also 
may be adversely affected by land-cover 
changes associated with climate 
impacts, such as increased sinkholes.4  
At some sites, other hazards may relate 
to the system’s original siting or to potential lapses in the system’s long-term stewardship. Landfills at or near sea 
level in coastal areas, for example, might be subject to saltwater intrusion and increased groundwater salinity, which 
may increase permeability of a clay liner and consequently decrease its performance.  
 
Exposure assessment should include evaluating potential anthropogenic stressors, such as future land development 
that could remove natural protective barriers or cause infill subsidence in low-lying areas. Exposure assessment 
should also recognize near-term use of a covered landfill/containment area; for example, EPA and other federal 
agencies are evaluating opportunities to install renewable energy facilities on current or formerly contaminated 
lands, landfills and mine sites.6 Site managers are encouraged to work closely with future-use planning entities when 
assessing site-specific exposure to climate change hazards.  
 
Dynamic information concerning specific locations is readily 
available from several federal agencies to help screen 
potential hazards and identify those of concern. More 
information may be available from state agencies, regional or 
local sources such as watershed and forestry management 
authorities, non-profit groups and academia. At some sites, 
installation of a meteorological station may be warranted to 
monitor the need for response measures and to aid predictive 
modeling for targeted vulnerabilities.  
 
A climate-change sensitivity assessment evaluates the likelihood for the climate change hazards of concern to reduce 
effectiveness of a landfill/containment system. Potential direct impacts of the hazards include power interruption, 
physical damage, water damage and reduced accessibility. Potential indirect impacts may include petroleum oil or 
chemical spills, accidental fire, explosions and ecosystem damage. Depending on the type and size of a system, overall 
system failures may result in: 

 Damage to liner or cover materials and potential washout of contaminated contents 

 Damage to or loss of a leachate collection/removal system 

 Damage to or loss of a landfill gas (LFG) management system, which may involve one or more flares to destroy 
excess gas or a facility to recover and convert the gas to useable energy 

  

Climate Change Impacts 

Temperature: Wind: 
● Increased occurrence of extreme temperatures ● Increased intensity of hurricanes 
● Sustained changes in average temperatures ● Increased intensity of tornados 
● Decreased permafrost ● Increased storm surge intensity  

Precipitation: Wildfires: 
● Increased heavy precipitation events ● Increased frequency & intensity 
● Increased flood risk 
● Decreased precipitation & increasing drought Sea level rise 
● Increased landslides  

Office of Solid Waste and Emergency Response Climate Change Adaptation Plan (draft),5  
Appendix A (adaptation)  

Federal agencies such as EPA, the National Oceanic and 
Atmospheric Administration (NOAA) and the Federal 
Emergency Management Agency (FEMA) offer dynamic 
online information to help evaluate vulnerability to 
climate change impacts; links for key information 
resources are available at:  

www.epa.gov/superfund/climatechange/resources 
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 Loss of subaqueous cover integrity due to increased erosion associated with intense water currents and waves 

 Loss of surface grade integrity and potential spread of contaminants  

 Unexpected and additional costs for repairing or replacing a cover system, a leachate or LFG management 
system, or infrastructure components such as power lines, maintenance corridors and buildings.  

 
Points of potential vulnerability correspond to the landfill/containment system components (including any leachate 
and/or LFG management systems), site operations and infrastructure (Table 1). Site operation vulnerability may 
include disruption of critical activities such as scheduled inspections of a landfill cover or sampling of LFG.  

 
  

Examples of System Components 
Potential Vulnerabilities 

Power 
Interruption 

Physical 
Damage 

Water 
Damage 

Reduced 
Access 

 Underground 
and At-Grade 
Components 

Synthetic materials such as geomembrane in a 
composite liner or cover system, geonet for 
drainage, and/or geotextile for leachate filtration 

    

Bottom layer of unlined waste     

Vegetative layer integral to an evapotranspiration 
cover or overlaying a conventional cover 

    

Vertical and horizontal wells for LFG extraction     

Pipe networks for leachate and/or LFG collection      

Wells for monitoring groundwater or LFG     

Vertical barriers     

Aboveground 
Components  

Electrical controls for leachate and LFG 
management systems 

    

Pipe systems for leachate treatment and disposal 
and for LFG collection and transfer 

    

Transfer pumps for leachate and LFG     

Flow-through leachate treatment units for 
coagulation/flocculation, aerobic treatment, 
chemical precipitation, ozonation, or reactive 
carbon absorption 

    

Leachate treatment pond     

LFG pre-treatment equipment such as blowers, 
coolers and condensers 

    

LFG flares     

LFG-to-energy turbines     

Chemical storage containers     

Treatment residuals disposal system     

Treated leachate discharge system      

Auxiliary equipment powered by electricity, 
natural gas or fossil fuel  

    

Monitoring equipment     

Site 
Operations 

and 
Infrastructure 

Buildings, sheds or housing     

Electricity and natural gas lines     

Liquid fuel storage and transfer     

Water supplies     

Exposed machinery and vehicles      

Surface water drainage systems     

Fencing for access control and litter prevention     

Table 1. Considerations for Sensitivity Assessment of a Source Containment System 
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Techniques for compiling information on exposure and sensitivity 
and assessing overall vulnerability of a containment system may 
include: 

 Collecting qualitative information, including photographs of 
system components and existing field conditions 

 Extrapolating quantitative information from data in existing 
resources  

 Conducting quantitative modeling through use of 
conventional software or commercially available risk 
assessment software for engineered systems 

 Developing summary maps, tables and matrices.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Implementation of Adaptation Measures 

Results of a vulnerability evaluation may be used to develop a strategy for increasing a landfill/containment system’s 
resilience to climate change. Strategy development involves:  

 Identifying measures that potentially apply to the vulnerabilities in a range of weather/climate scenarios 

 Selecting and implementing priority adaptation measures for the given containment system.  
 
Identification of potential measures involves the screening of 
steps that may be taken to physically secure the system, provide 
additional barriers to protect the system, safeguard access to the 
system, and alert project personnel to system compromises 
(Table 2). Depending on the scenario, modifications may enable 
many measures to address more than one aspect of an overall 
containment system. Some measures also may be scaled up to 
encompass multiple remediation systems and critical field 
activities. Yet others may provide a degree of desired redundancy; for example, access to an onsite or mobile 
renewable energy system could provide a redundant power source that enables continued treatment of leachate 
and/or LFG despite disruptions to the local power grid.  
 
For a new remediation system, selecting optimal measures during the design phase may maximize the system’s 
resilience to climate change impacts throughout the project life and help avoid costly retrofits. Designs for 
aboveground remedial components that are vulnerable could include, for example, structural reinforcement to 

For new containment systems to be constructed, 
evaluation of the vulnerability and adaptation 
measures may be integrated into project designs. 
For systems already operating, subsidence and 
slope instability may signal the need to closely 
examine subsurface components of the system and 
re-evaluate their vulnerabilities.   
  

Ex situ soil/waste containment systems rely on 
effective control of water entering or exiting the 
system. As a result, these systems are commonly 
vulnerable to flooding that could cause cover 
material erosion, side slope failure or contaminant 
washout. Damaging floods from extreme 
precipitation events may be exacerbated if 
preceded by severe heat and drought. Source 
containment systems in coastal areas also are 
particularly vulnerable to saltwater intrusion caused 
by sea level rise and associated flooding.  

Adaptation measures are underway at the American Cyanamid Superfund site along the Raritan River in Bridgewater, 
New Jersey, which experienced significant flooding in 2011 due to Hurricane Irene. Measures have already been 
implemented for general site operations, such as installing submersible pumps in bedrock wells to maintain hydraulic 
control during future flood events and elevating critical onsite electrical infrastructure (shown above on left). A remedy 
selected in 2012, which calls for treatment and capping of contaminated wastes, will also incorporate a number of flood 
adaptation measures, such as designing engineered covers to withstand a 500-year flood event. The berms (shown 
above at right) surrounding two highly contaminated waste impoundments have been reinforced to increase their 
strength and prevent scouring until a remedy for the impoundments can be developed and implemented. 
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protect buildings from high winds, secondary containment systems to capture hazardous liquids escaping from flood-
damaged containers, and closed or elevated housing to protect leachate pumps or monitoring equipment from high 
winds or flooding. Designs for vulnerable subsurface remedial components such as leachate/LFG pipe networks or in 
situ barriers could include extra precautions for potential conditions such as surface mounding, desiccation or 
groundwater flow changes.  

Climate change considerations are particularly important in designs and 
associated modeling for containment systems anticipated to operate 
for 30 years or longer. If an area is 
predicted to experience 
increasingly frequent flooding or 
storm surge activity or be subject to 
rising sea levels, disposal of 
contaminated soil offsite in an area 
not subject to these problems may 
be an option.  
 

 
 

 

  

 

Climate Change 
Impacts  

Potential Adaptation Measures for System Components 
 

Brief descriptions of engineered structures integral to many of the measures are available on the 
Superfund Climate Change Adaptation website. 
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Underground 
and At-Grade 
Components 

of the 
Containment 

System 

     

Construction at grade 
Designing a new containment system to be built at rather than below ground surface, in 
order to minimize potential contact between groundwater and targeted waste (or an 
engineered liner) due to consistent rising of the water table 

     

Dewatering well system  
Installing extraction wells at critical locations and depths to prevent or minimize 
groundwater upwelling into the waste zone of an aged landfill, waste consolidation unit, 
or lined engineered landfill 

     
Leachate extraction upgrades 
Installation of additional wells (and aboveground pumps) for leachate extraction in 
vulnerable areas 

     

Liner system reinforcement 
Selection of geomembranes with a maximum feasible thickness for new liner systems, use 
of a secondary liner or geotextile, or extension of geosynthetic materials to vulnerable 
sides of a waste cell  

     
Pipe burial 
Installation of pipes below rather than above ground surface where feasible, particularly 
for LFG transfer 

     

Run-on controls 
Building one or more earthen structures (such as vegetated berms, vegetated swales, or 
stormwater ponds) or installing fabricated drainage structures (such as culverts or French 
drains) at vulnerable locations to prevent stormwater accumulating at higher elevations 
from reaching a landfill/containment system  

  

Table 2. Examples of Adaptation Measures 

Resilience of a covered landfill at the Davisville Naval Construction Battalion Center Superfund site, which is located along the 

Narragansett Bay in Rhode Island, is strengthened by an armored base to prevent erosion. Intertidal wetlands and a seawall 

work together below the base to reduce wave energy during storm surge from the adjacent Allen Harbor. Prior to installation 

of the landfill cover, the wetlands were reconstructed by replacing the adjacent polluted mudflat with a layer of rocks topped 

by dredge spoils (from the harbor entrance channel) and planting deep-rooted cordgrass (Spartina) on the modified surface.   
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Aboveground 
Components 

of the  
Containment 

System 

     

Armor  
Fixed structures placed on or along the shoreline of flowing inland water or ocean water to 
mitigate effects of erosion and protect site infrastructure; “soft” armor may comprise 
synthetic fabrics and/or deep-rooted vegetation while “hard” armor may consist of riprap, 
gabions and segmental retaining walls 

     

Coastal hardening 
Installation of structures to stabilize a shoreline and shield it from erosion, through “soft” 
techniques (such as replenishing sand and/or vegetation) or “hard” techniques (such as 
building a seawall or installing riprap)  

     

Concrete pad fortification 
Repairing cracked pads or replacing inadequate pads (of insufficient size or with 
insufficient anchorage), particularly those used for monitoring purposes, and integrating 
retaining walls along a concrete pad perimeter where feasible 

     

Containment fortification 
Placement of riprap adjacent to a subsurface containment barrier located along moving 
surface water, to minimize bank scouring that could negatively affect barrier integrity; for 
soil/waste capping systems vulnerable to storm surge, installation of a protective vertical 
wall or armored base to absorb energy of the surge and prevent cap erosion or destruction 

     
Entombment 
Enclosure of vulnerable equipment or control devices in a concrete structure 

     
Evapotranspiration cover modification 
Replacement of existing vegetation with a plant mix more tolerant of long-term changes in 
precipitation or temperature, and/or soil addition to increase water storage capacity 

     

Fire barriers 
Creating buffer areas (land free of dried vegetation and other flammable materials) 
around vulnerable remediation/monitoring components and installing manufactured 
systems (such as radiant energy shields and electrical raceway fire barriers) around heat-
sensitive components 

     
Flare enclosure  
Industrial-strength protective material that surrounds equipment used to ignite and 
combust excess LFG  

     

Ground anchorage 
One or more steel bars installed in cement-grouted boreholes (and in some cases 
accompanied by cables) to secure an apparatus on a ground surface or to reinforce a 
retaining wall against an earthen slope 

     

Relocation 
Moving selected system components to positions more distant or protected from potential 
hazards; for flooding threats, this may involve elevations higher than specified in the 
community’s flood insurance study 

     

Retaining wall 
A structure (commonly of concrete, steel sheet piles or timber) built to support earth 
masses having a vertical or near-vertical slope and consequently hold back loose soil, rocks 
or debris  

     
Tie down systems  
Installing permanent mounts that allow rapid deployment of a cable system extending 
from the top of a unit to ground surface 

     
Well-head housing 
Building insulated cover systems made of high density polyethylene or concrete for control 
devices and sensitive equipment situated aboveground for long periods  
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Impacts 

Potential Adaptation Measures for System Components 
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Site Operations 
and 

Infrastructure 

     

Alarm networks 
Integrating a series of sensors linked to electronic control devices that trigger shutdown of 
selected remediation/monitoring components, or linked to audible/visual alarms that alert 
workers of the need to manually shut down the components, when specified operating or 
ambient parameters are exceeded  

     
Building envelope upgrades 
Replacing highly flammable materials with (or adding) fire- and mold/mildew-resistant 
insulating materials in a building, shed or housing envelope  

     

Flood controls 
Building one or more earthen structures (such as vegetated berms, vegetated swales, 
stormwater ponds, levees, or dams) or installing fabricated drainage structures (such as 
culverts or French drains) to retain or divert floodwater spreading from adjacent surface 
water or land surface depressions 

     

Hurricane straps 
Integrating or adding heavy metal brackets that reinforce physical connection between the 
roof and walls of a building, shed or housing unit, including structures used for leachate 
and LFG management 

      

Pervious pavement 
Replacing impervious pavement that has deteriorated or impeded stormwater 
management with permeable pavement (in the form of porous asphalt, rubberized 
asphalt, pervious concrete or brick/block pavers) to filter pollutants, recharge aquifers and 
reduce stormwater volume entering the storm drain system 

     
Plantings 
Installing drought-resistant grasses, shrubs, trees and other deep-rooted plants to provide 
shading, prevent erosion, provide wind breaks and reduce fire risk 

     

Power from off-grid sources 
Constructing a permanent system or using portable equipment that provides power 
generated from onsite renewable resources, as a primary or redundant power supply that 
can operate independent of the utility grid when needed 

     

Remote access  
Integrating electronic devices that enable workers to suspend pumping or selected 
activities during extreme weather events, periods of impeded access, or unexpected 
hydrologic conditions  

     

Renewable energy system safeguards 
Extended concrete footing for ground-mounted photovoltaic (PV) systems, additional 
bracing for roof-top PV or solar thermal systems, and additional masts for small wind 
turbines or windmills; for utility-scale systems, safeguards to address climate change 
vulnerabilities may be addressed in the site-specific renewable energy feasibility study 

     
Utility line burial 
Relocating electricity and communication lines from overhead to underground positions, 
to prevent power outages during and often after extreme weather events  

     
Weather alerts 
Electronic systems that actively inform subscribers of extreme weather events or provide 
Internet postings on local/regional weather and related conditions 

 

The process of selecting potential measures and determining optimal measures for a landfill/containment system in 
a given scenario may consider: 

 Size and age of aboveground components of the system and auxiliary equipment 
 Complexity of any associated leachate and/or LFG management systems 
 Anticipated duration of remedial system operations 
 Existing infrastructure components such as roads, power and water supplies 
 Primary and back-up means of access 
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 Project aspects affecting future land use or development  
 Anticipated effectiveness and longevity of the potential measures 
 Capital cost and operations and maintenance (O&M) cost.  

 

Selected measures may be integrated into primary or secondary 
documents supporting existing landfill/containment systems, such as 
monitoring plans, optimization evaluations, five-year reviews and close-
out planning materials. For new systems to be constructed, the measures 
also may be integrated into the site’s feasibility study and remedy design process. Significant or fundamental changes 
may need formalization through a decision document (such as a record of decision amendment) or a permit 
modification. In general, implementation of adaptation measures during early rather than late stages of the cleanup 
process may expand the universe of feasible options, maximize integrity of certain measures, and in some cases 
reduce implementation costs.  
 
To be most effective, adaptation should be an iterative and flexible process that involves periodically re-evaluating 
the source containment system’s vulnerability, monitoring the measures already taken, and incorporating newly 
identified options or information into the adaptation strategy. Periodic re-evaluations should include verifying key 
data; for example, predictions for increased frequency of intense inland surface water currents and tides may prompt 
upgrades to subaqueous soil/sediment capping systems, as could the changing patterns of ice versus non-ice 
conditions. As another example, updated floodplain mapping could lead to installation of engineered structures to 
protect a landfill in an area previously considered a 500-year floodplain but now classified as a 100-year floodplain.    
 
Effective adaptation planning also considers how climate change may affect short- and long-term availability of clean 
water and ecosystem services that may be critical to maintenance of a source containment system as well as future 
land use.7 Information about related data and government and/or private sector partnerships is available to the site 
cleanup community, local or regional planners, and the general public through the recently launched U.S. Climate 
Data Initiative.8  

___________________________________________________________________________________________ 
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Contacts 

Questions about climate change adaptation in EPA’s Superfund Program may be forwarded to:  

Carlos Pachon (pachon.carlos@epa.gov), Anne Dailey (dailey.anne@epa.gov) or Ellen Treimel (treimel.ellen@epa.gov  
 

 
EPA is publishing this document as a means of disseminating useful information regarding approaches for adapting to climate change. This document does not impose legally 

binding requirements on EPA, states, tribes or the regulated community and does not alter or supersede existing policy or guidance for contaminated site cleanup. EPA, federal, 
state, tribal and local decision-makers retain discretion to implement approaches on a case-by-case basis. 

To learn more about climate change adaptation at Superfund sites and access new 
information and decision-making tools as they become available, visit: 

www.epa.gov/superfund/climatechange 
 

A sample structure for documenting 
evaluation of site-specific vulnerabilities, 
prioritizing potential adaptation measures, 
and monitoring implemented measures is 
available in Climate Change Adaptation 
Technical Fact Sheet: Groundwater 
Remediation Systems (EPA 542-F-13-004).
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EPA Facts about Strontium-90 
 

What is strontium-90? 

Radioactive strontium-90 is produced when 

uranium and plutonium undergo fission. Fission 

is the process in which the nucleus of a 

radionuclide breaks into smaller parts. Large 

amounts of radioactive strontium-90 were 

produced during atmospheric nuclear weapons 

tests conducted in the 1950s and 1960s. As a 

result of atmospheric testing and radioactive 

fallout, this strontium was dispersed and 

deposited on the earth. 

 

What are the uses of strontium-90? 

Strontium-90 is used in medical and agricultural 

studies. It is also used in thermoelectric devices 

that are built into small power supplies for use 

in remote locations, such as navigational 

beacons, remote weather stations, and space 

vehicles. Additionally, strontium-90 is used in 

electron tubes, radioluminescent markers, as a 

radiation source in industrial thickness gauges, 

and for treatment of eye diseases. 

How does strontium-90 change in the 

environment? 

Strontium-90 is not a stable isotope. Strontium-

90 decays to yttrium-90, which in turn decays to 

stable zirconium. The isotopes of strontium and 

yttrium emit beta particles as they decay. The 

release of radiation during this decay process 

causes concern about the safety of strontium 

and all other radioactive substances. Beta 

particles can pass through skin, but they cannot 

pass through the entire body. 

The most common isotope of strontium is 

strontium-90.  

The time required for a radioactive substance to 

lose 50 percent of its radioactivity by decay is 

known as the half-life. Strontium-90 has a half-

life of 29 years and emits beta particles of 

relatively low energy as it decays. Yttrium-90, its 

decay product, has a shorter half-life (64 hours) 

than strontium-90, but it emits beta particles of 

higher energy. 

How are people exposed to strontium-

90? 

Although external exposure to strontium-90 

from nuclear testing is of minor concern because 

environmental concentrations are low, 

strontium in the environment can become part 

of the food chain. This pathway of exposure 

became a concern in the 1950s with the advent 

of atmospheric testing of nuclear explosives. 

With the suspension of atmospheric testing of 

nuclear weapons, dietary intake has steadily 

fallen in the last 30 years. These concerns have 

shifted somewhat to exposure related to 

possible accidents at nuclear reactors or fuel 

reprocessing plants and exposure to high-level 

waste at weapons facilities. Strontium-90 is a 

component of contaminated soils at 

radioactively contaminated sites where nuclear 

fission has been used (such as research reactors 

and nuclear power plants). 

Accidents involving nuclear reactors such as 

Chernobyl and Fukushima have released 

strontium into the atmosphere, which ultimately 

settles to the earth’s surface as fallout. 

http://netrightdaily.com/wp-content/uploads/2010/06/EPA-Logo.jpg
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For more information about how EPA addresses 

strontium-90 at Superfund sites  

Contact Stuart Walker of EPA: 

(703) 603-8748 or walker.stuart@epa.gov, 
or visit EPA’s Superfund Radiation Webpage: 

http://www.epa.gov/superfund/resources/radiation/ 

 

Chernobyl contributed the largest worldwide 

amount of strontium-90 contamination, and a 

substantial portion of the strontium-90 released 

was deposited in the former Soviet Republics, 

with the rest being spread as fallout worldwide. 

How does strontium-90 get into the 

body? 

Ingestion, usually through swallowing food or 

water, is the primary health concern for entry of 

strontium into the human body. Small dust 

particles contaminated with strontium also may 

be inhaled, but this exposure pathway is of less 

concern than the ingestion pathway. After 

radioactive strontium is ingested, 20 to 30 

percent of it is absorbed from the digestive 

tract, while the rest is excreted through feces. 

Of the portion absorbed, virtually all (99 

percent) of the strontium is deposited in the 

bones or skeleton.  

Is there a medical test to determine 

exposure to strontium-90? 

Generally, levels of strontium in the body are 

measured by urinalysis. As with most cases of 

internal contamination, the sooner after an 

intake the measurement is made, the more 

accurate it is. 

How can strontium affect people’s 

health? 

Strontium-90 behaves like calcium in the human 

body and tends to deposit in bone and blood-

forming tissue (bone marrow). Thus, strontium-

90 is referred to as a "bone seeker," and 

exposure will increase the risk for several 

diseases including bone cancer, cancer of the 

soft tissue near the bone, and leukemia. Risks 

from exposure depend on the concentration of 

strontium-90 in air, water, and soil. At higher 

exposures, such as those associated with the 

Chernobyl accident, the cancer risks may be 

elevated. The magnitude of this health risk 

would depend on exposure conditions, such as 

the amount ingested. 

What recommendations has the U.S. 

Environmental Protection Agency made 

to protect human health? 

Please note that the information in this section 

is limited to recommendations EPA has made to 

protect human health from exposure to 

strontium-90. General recommendations EPA 

has made to protect human health at Superfund 

sites (the 10-4 to 10-6 cancer risk range), which 

cover all radionuclides including strontium-90, 

are summarized in the fact sheet “Primer on 

Radionuclides Commonly Found at Superfund 

Sites.” 

EPA has established a Maximum Contaminant 

Level (MCL) of 4 millirems per year for beta 

particle and photon radioactivity from man-

made radionuclides in drinking water. The 

average concentration of strontium-90 that is 

assumed to yield 4 millirems per year is 8 

picoCuries per liter (pCi/L). If other radionuclides 

that emit beta particles and photon radioactivity 

are present in addition to strontium-90, the sum 

of the annual dose from all the radionuclides 

cannot exceed 4 millirems/year. 
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