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About Lidia Epp:
Lidia Epp, a Polish native, immigrated to the United States in the mid
1980s. She is a graduate of University of Szczecin, where she received
her Bachelor Degree in Biology and Master's in Marine Biology. Before
emigrating to US she was employed as a marine biologist at the Marine
Fisheries Institute in Poland. Upon arrival to US, for several years she
worked as a marine biologist in an aquaculture pathology lab at Gulf
Coast Research Laboratory in Ocean Springs, Mississippi. She later
moved to Birmingham, Alabama, and eventually to New Kent, Virginia
where she currently resides. She worked at the Molecular Diagnostics
Laboratory at the Medical College of Virginia and currently she manages
the Molecular Core Lab in the Biology Department of College of William
and Mary in Williamsburg.
Lidia is active with a local group of residents concerned about the
agricultural application of biosolids, a dangerous practice that
devastates farmland. She voiced her opposition during state legislative
sessions, public hearings and City Hall meetings. She corroborates with
local activists, politicians and scientists to bring public awareness to this
issue and advocates for changes in state and federal regulations of
biosolids land use.
TIMELINE
It all started in 1972 with the passing of Marine Protection, Research and
Sanctuaries Act. It is the only pollution law that explicitly requires
consideration of land-based alternative disposal.
1972 was also the year that Congress passed the Clean Water Act, with major
revisions in 1977, 1981 and 1987. Last revisions, in 1987, resulted in
amendments directing the EPA to research and promulgate the land
applications of sewage sludge. A year later in 1988, Congress passed
the Ocean Dumping Ban Act, thus eliminating all but land disposal method of
sludge.

The Act went into effect in 1992, also the year when the PR firm was hired by
the industry to devise a plan for gaining public acceptance of sewage sludge
land disposal. And so the names “biosolids,” “industrial residuals,” “natural
fertilizer,” and “organic nutrients” were invented.
EPA quietly removed the sewage sludge from the list of HAZMAT and in 1993,
sewage sludge federal regulations were published in the Federal Register as
the “Part 503 rule,” promulgated under the authority on the Clean Water
Act, Title 40 of the Code of Federal Regulations, Part 503.
In 1986, Synagro Technologies Inc. was founded, a company currently
operating in 34 states, specializing in agricultural disposal of sewage sludge
and industrial waste. Or, to be politically correct, “biosolids and industrial
residuals management.”
 EPA REGULATIONS FAILURE
The Part 503 rule is a set of federal guidelines for the oversight and
monitoring of agricultural use of sludge. The science behind those rules is
grossly outdated, based on 1970 understanding of environmental sciences,
biology, toxicology and pathology.
The futility of these EPA guidelines to protect public health lays not only in the
fact that the regulations include a very narrow scope of pollutants required to
be monitored (just nine heavy metals and only two species of bacteria),
but they also don’t reflect recent scientific findings. They regulate an
infinitely small fraction of environmental pollutants, while ignoring a vast
majority of dangerous components of sludge.
EPA regulations fail to incorporate existing scientific information and to
protect the public. While numerous scientific experts recommend total ban on
land application of sludge, EPA and the so-called Big Sludge industry
continues to promote it. Sludge land application is a result of local and state
economics and political factors, rather than the environmental and public
health considerations. Sludge continues to be sold to the public as a “nutrient
–rich garden compost” and advertised to farmers as a valuable fertilizer.
A total ban of agricultural use of sludge is only a partial solution as the
alternatives such as landfill or incineration are also hazardous.

To ensure the true protection of the environment and public health would
require the EPA to reformulate the problem, to implement new federal
regulations based on the most current science.
However, EPA along with other federal, state and private institutions, such as
USDA, universities and waste management companies (most prominently –
Synagro) - continues to obstruct an unbiased, independent research and this
in turn undermines an objective risk assessment and regulation.
 ENIVORNMENT AND PUBLIC HEALTH RISKS
Targeted National Sewage Sludge Survey Sampling and Analysis Technical
Report, published in 2009 by EPA lists max an min levels of heavy metals ,
pharmaceuticals, organic chemicals, steroids and hormones that were found
in sludge samples tested. High levels were found in all pollutant categories,
for example – flame retardants and antibiotics. The survey included only a
small subset of the toxic chemicals in use in the country.
Tens of thousands of organic chemicals are in use in USA, but a sludge
concentration of only 516 organic chemicals has been so far researched. The
data is lacking on fate and toxicity of chemicals to human and non-human
receptors. An accurate assessment of a degree of the risk posed by the sludge
is not possible at this moment. It is however, abundantly clear from the
research available, that the EPA risk assessment is geared towards the
underestimation of those risks. Science–based precautionary approach to
investigating and identifying the toxic content of sludge should be the guiding
principle of EPA federal regulatory review.
The complexity of the ecological interactions in sludge applied soils makes it
exceedingly difficult for a definitive risk assessment. There are just so many
interactions, unknowns and uncertainties, that the application of sludge to the
land environment simply can’t be considered safe. Accurate risk assessment
would require an in-depth understanding of a long and short-time effects of
sludge on soil microbial community, plant life and wildlife. And then there is
the issue of public health risks. There is a great need for better understanding
of a build-up of the toxins and contaminants over time with multiple
applications and their movement from land environment into the
groundwater, lakes, rivers and oceans. Long term, multidisciplinary,
comprehensive research programs are needed to gain an understanding of the
impact this practice has on the environment and human population.

New chemicals are invented almost daily. EPA formulated the 503 rule
guidelines well before several of them were even conceived.
Let’s look at nanosilver, which is a biocide (EPA definition: "a diverse group of
poisonous substances including preservatives, insecticides, disinfectants, and
pesticides used for the control of organisms that are harmful to human or
animal health or that cause damage to natural or manufactured products").
Nanosilver is a component of anti-microbial formulations in textiles, food
packaging and medical devices . Coleman et al in 2013 published an article:
“Low concentration of Silver Nanoparticles in Biosolids Cause Adverse
Ecosystem Responses Under Realistic Field Scenario”. In this article the
author argues that nanosilver applied at realistic levels to the soil by the
biosolids route adversely affects plants and soil microbes.
Another example; a group of persistent, bioaccumulative, toxic compounds
known to exist in the sludge in high concentration: brominated flame
retardants. A subclass of those – polybrominated diphenyl ethers (PBDEs) –
there is 208 different PBDEs, each of them has unique toxicology and
environmental fate. This group of chemical has been studied extensively for
decades and still today we have a rather poor understanding of the true risks
associated with it’s release to the environment.
And that’s just one group of contaminants among so many. Add another 210
chlorinated dioxins (we are still talking about only flame retardants) and you
maybe begin to grasp the extend of the total amount of known and unknown
contaminants that end up in the sludge. They are concentrated thousands
folds during the treatment process and then released to the landscape.
Marine biochemist, Robert Hale from Virginia Institute of Marine Sciences, in
his 2004 publication: “Organic Contaminants of Emerging Concern in Land
Applied Sewage Sludge” concludes that contaminants not even considered by
the authors of rule 503 EPA regulations are indeed present in all of the
biosolids samples examined during this study and he strongly suggests
reevaluation of those guidelines in the light of those findings. Not only the
“historically” tracked contaminants like heavy metals, petroleum products ,
pesticides and PCB were present in those samples, but also chemicals that
were never evaluated before as a potentially present in the sludge;
polybrominated diphynyl ethers, triclosan and polycyclic musks. Those are

contaminants of yet undetermined level of toxicity to humans, wildlife and
microbial soil community.
There is little doubt that there are direct human health consequences of land
application of sludge. Several published public health reports clearly link the
sludge application sites to the overall decline of health by the surrounding
communities.
Czajkowski et al in a publication from 2010 “Application of GIS in Evaluating
the Potential Impacts of Land application of Biosolids on Human Health”
concludes that there is a statistically significant increase in ill-health
symptoms and diseases near the biosolids permitted fields.
Exposed residents were defined as those living within the one mile radius of
filed applied biosolids, the illnesses included certain respiratory,
gastrointestinal and other diseases.
Jordan Peccia, one of the most prominent scientific minds in environmental
toxicology, a professor at Yale University, published several articles
addressing risks associated with biosolids agricultural use. In 2007 he coauthored a study “Source Tracking Aerosoles Released from Land-Applied
Class B Biosolids During High-Wind Events”. In that publication he concluded
that during windy days over 60% of air samples taken downwind from the
biosolids applied field contained DNA fingerprint of bacteria commonly
present in sludge. What bacteria, you might ask? A pathogen or a benign
microbes common everywhere around us? Dr Peccia tackled that question in
201o publication titled “ Pyrosequencing of the 16SrRNA gene to Reveal
Bacterial Pathogen Diversity in Biosolids”. In this article he concluded that
most species identified were opportunistic pathogens from the group
Clostridium and Mycobacterium. Those are NOT the two species of bacteria
the the EPA rule503 regulations that are required to monitored, yet as proven
in this study – represent the majority of the bacterial pathogen load in
biosolids.
In a Master’s Degree dissertation – “Bioaerosols Generated from Biosolids
Applied Farm Fields” a graduate student from Ohio Tech established that
pathogenically non-treated class B biosolids are capable of generating
potential pathogens in the air. He observed that the level of bacterial
pathogens significantly increased in the air samples following the biosolids
application with the highest level reached at day 13 post application. That in

turn correlates with the increase of health problems reported by the residents
of a nearby community.
There are many other published reports corroborating those findings, but
more epidemiological data is needed. EPA should be at the forefront of
promoting and subsidizing such studies, instead it turns the blind eye on a
growing body of evidence and instead promotes research sponsored by the
sludge industry.
Another area of great concern associated with the biosolids production is the
emergence of antibiotic-resistant pathogens. The evolution of multidrug
resistant bacteria is and acknowledged international health crisis. Major
sources of those bacterial strains are water treatment plants and CAFO
facilities.
Wastewater treatment plants concentrate sludge and present in it; both –
bacterial pathogens from numerous sources and antibiotics, thus creating a
perfect storm scenario for the emergence of antibiotic resistant strains by the
means of horizontal gene transfer of antibiotic resistance genes.
 CONCLUSIONS
Current federal and state regulations clearly don’t protect the environment or
public health from the consequences of the agricultural sludge application.
The full scope of that impact is not even fully known, as the independent,
objective research is being discouraged at best, and most often squelched by
the powerful forces of biosolids industry.
It is evident that the long term exposure to a host of the environmental
pollutants is the foundation of many chronic conditions that are now at the
epidemic levels. Rather than focusing narrowly on determination of specific
sets of toxins present in biosolids from different sources – the research needs
to shift to the epidemiological studies assessing the overall impact of complex
mix of pollutants present in sludge.
It is true that biosolids contain beneficial elements like phosphorus, nitrogen,
organic matter and trace nutrients. But the benefits derived from introducing
those components to the soil via biosolids are by far overshadowed by the
detrimental effects of toxins and pollutants that comprise the vast majority of
the biosolids content.

Many countries adopted and implemented a new approach to the disposal of
biosolids; methane production, energy source, recovery of metals and
microelements. It is well past the time when we start to look at those
alternatives as the only sustainable solution to the growing problem – what to
do with the sludge our society produces.
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Appendix B
Quantitative Risk Assessment Risk models are one tool used by industry and agencies to help determine
whether or not a product or practice is reasonably safe. It is not a very reliable tool, because it is based
on assumptions that can vary from assessor to assessor. For example, when a group of EPA scientists
used four accepted models to calculate the cancer risk posed by trichloroethylene in drinking water,
their risk estimates varied by a factor of 100 million. 63 If risk assessments for one chemical in one
medium can yield such different results, how can it be a reliable tool to identify the various
environmental and health risks from such a complex and unpredictable mixture as sewage sludge,
spread on complex terrestrial ecosystems, affecting a variety of living organisms with varying
susceptibility to infections? With so many unknowns, with stressors that have not even been identified,
much less characterized, for which we do not yet know all the modes of action, and all the various
potential synergistic interactions between chemicals and chemicals and pathogens, which we are just
beginning to identify, any quantitative risk assessment will be an exercise in futility. The more complex a
system, the more the uncertainties and the variables, the more unreliable are mathematical models
used to assess risks.
Land application of sludge is wrought with uncertainties. Experts estimate that sludge generated in
industrialized urban centers and most land applied sludge is generated in these areas—contains not
only pathogens and toxic metals, but thousands of anthropogenic chemical compounds for which there
are not even basic toxicity data. Many known unregulated sludge pollutants are carcinogenic, persistent,
and/ or toxic; endocrine disrupting chemicals can damage living organisms in parts per trillion. Pathogens
are evolving and becoming more virulent. Only a very few E.coli 0157:H7 bacteria, as little as ten, can
cause life threatening disease. Making it impossible to determine what pathogen level in sludge is safe,
especially since people’s susceptibilities to infectious agents differ and they are exposed to other
stressors from other sources. QRA is not suitable for mixture toxicity, for interactions between
chemicals , between chemicals and pathogens, and between pathogens.21,30,40,57,102 It cannot account
for toxic synergistic interactions,19,21,30,57,70,84 especially those between hormone disrupting
chemicals.40,102 Essential to any valid risk assessment is to describe the amount and effects of the
components in a complex mixture. With sludge, this cannot be done. Depending on risk assessment
alone will never explain why sludge exposed people are getting sick.
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Over 10 years ago, rural North Carolina residents who knew about our studies of health impacts of
hog waste contacted us about illness and noxious odors that they associate with the use of treated
sewage sludge on farmland near their homes. Subsequently, we developed several studies between
2006-2011 to respond to their concerns. We briefly describe the study results below, followed by
concluding remarks about possible policy implications.
Public officials' perspectives on tracking and investigating symptoms reported near sewage sludge
land application sites. J Environ Health 73(6): 14-20.
In a survey of 40 U.S. regional, national, state, and local public officials, nearly all respondents (37/40)
said they receive reports from residents concerned about sewage sludge land application including
safety, nuisance (odor, dust, conditions of the roads, and irritation from lime), and illness (respiratory
symptoms and nausea).
Government officials said they have limited capacity to respond to reported problems. Most (33/40)
agreed that a system for tracking and investigating problems could be useful for facilitating
collaboration between different agencies, standardizing responses to health concerns, and providing
public information about sewage treatment and land application of sludge.
Land application of treated sewage sludge: community health and environmental justice. Environ
Health Perspect 121:537-42.
We conducted in-depth interviews with 34 residents living within a mile of sites where treated sewage
sludge is applied to land in North Carolina, South Carolina and Virginia. More than half of respondents
reported acute symptoms such as burning eyes, nausea, vomiting and diarrhea during or soon after
sludge had been sprayed or spread and described these illnesses as recurring events associated with the
application of treated sludge on nearby fields. The symptoms are similar to those reported by neighbors
of sites where hog waste is applied to land.
Other symptoms reported by more than one respondent in the wake of sludge applications included
difficulty breathing, sinus congestion or drainage, and skin infection and sores.
Respondents also reported environmental concerns, such as sludge run-off into local waterways and
cattle grazing on fields soon after sludge application.
Several respondents commented on injustices of the practice, including spreading of urban waste in
rural areas, and neglecting to inform neighbors prior to application. They said many application sites are
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owned by absentee landowners who do not have to experience the nuisance and health impacts or
witness the environmental problems experienced by neighbors.
Odors from sewage sludge and livestock: associations with self-reported health. Public Health Rep
129(6):505-15.
In addition to in-depth interviews with neighbors of sludge fields, we conducted a door-to-door health
survey among rural residents in two North Carolina counties. Difficulty breathing, wheezing, and skin
rashes were reported more frequently among respondents who reported stronger odors from liquid
treated sewage sludge compared to residents of areas with no record of liquid sludge application.
Excessive flies were reported more frequently by residents in areas where treated sewage sludge was
applied compared to areas where there was no record of applied sludge.
Conclusions
Our research based on interviews with government officials and rural residents supports previous case
reports that pollutants from land-applied sewage sludge travel off-site and affect the health and quality
of life of neighbors. We consider this evidence to be sufficient to warrant actions to protect public
health and the environment. We recommend:
1) Enforce existing regulations. Most regulators depend on self-reports from sludge producers and
haulers and do not have the capacity to routinely inspect land application events. This means
that information on maintaining adequate distances from neighbors, over-application of sludge,
and application during weather conditions that facilitate off-site migration of pollutants, comes
from the entities that could be fined for violations. States and counties should increase
independent enforcement of regulations, and neighbors of application sites should have a quick,
reliable way to report violations. A system should be in place to respond to and redress
violations.
2) Strengthen regulations. The impacts of land application of sewage sludge could be reduced by
decreasing the frequency and amounts applied, increasing buffers between application sites and
neighboring properties, and improving the treatment of sludge to reduce odorant chemicals,
toxicants, pathogens, and bacterial re-growth.
3) Establish a tracking and surveillance protocol. Government officials should systematically track
and investigate reports of illness from neighbors of sludge application sites. Currently there are
many disincentives to reporting including fear of reprisal from big business and land owners and
frustration with the non-responsiveness of government agencies. Better tracking of problems
could foster development of better approaches to protecting public health.
4) Meaningfully involve neighbors of land application sites in decision-making about the practice.
Community members are key witnesses of land application events and their potential impacts
on health, quality of life, and the environment. As such, their input should be sought to
strengthen regulations and improve environmental health protections.
Treatment plants remove solid pollutants from waste water in order to meet water quality rules. The
resulting sludge includes toxicants and pathogens from industries, factories, hospitals, homes and
businesses. The constituents of treated sewage sludge depend on the source but include bacteria,
parasites, endotoxins, exotoxins, volatile organic compounds, persistent organic pollutants,
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pharmaceuticals, and heavy metals. Harmful pollutants can be carried off-site by wind and water,
potentially exposing neighboring residents. Our research shows that neighbors of land application sites
in multiple states report similar symptoms of illness, noxious odors, pests, and reduced quality of life
during and after land application of sludge. There is also evidence that toxicants from land-applied
sludge threaten water quality, agricultural lands and food crops. Government agencies that permit land
application of sludge should take action to better protect the public interest.
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Examples of Regulatory Failure and Sewage Industries Deception

Concerning EPA’s Office of Inspector General’s (OIG) Report No. 14-P-0363 09/2014: “
More Action Is Needed to Protect Water Resources From Unmonitored Hazardous
Chemicals” / Summery:
“Management controls put in place by the EPA to regulate and control hazardous
chemical discharges from sewage treatment plants to water resources have limited
effectiveness. The EPA regulates hazardous chemical discharges to and from sewage
treatment plants, but these regulations are not effective in controlling the discharge of
hundreds of hazardous chemicals to surface waters such as lakes and streams.
Sewage treatment plant staff do not monitor for hazardous chemicals discharged by
industrial users. This is due to a general regulatory focus on the priority pollutants list
that has not been updated since 1981, limited monitoring requirements, limited
coordination between EPA offices, a lack of tracking hazardous waste notifications
required for submittal by industrial users, or a lack of knowledge of discharges reported
by industrial users under the Toxics Release Inventory. Except for EPA Region 9,
sewage treatment plant permits generally include very few monitoring requirements or
effluent limits, which can limit enforcement actions.
The EPA developed whole effluent toxicity test results as a mechanism to identify toxic
chemicals such as hazardous discharges to sewage treatment plants. However, these
are not required for all permits, and are not tracked by the EPA to verify that sewage
treatment plants are reporting results as required. Moreover, exceedances of chemical
limits in permits and toxicity tests do not trigger notification to enforcement programs.
Consequently, the EPA may not be aware of chemical discharge or toxicity
exceedances that should be addressed to minimize potentially harmful contamination of
water resources.”
**We asked the Texas Commission on Environmental Quality (TCEQ) and Virginia’s
Department of Environmental Quality (VA-DEQ) what they are doing about EPA’s OIG
14-P-0363
TCEQ’s Answer 01-2016: David Galindo, david.galindo@tceq.texas.gov Director Water
Quality Division TCEQ: “TCEQ would be required to implement any changes to the
existing federal biosolids regulations, including any potential EPA rule amendments in
response to the OIG report. We are unaware of any EPA response addressing the
validity of the statements made in the report or determination on the need for a rule
amendment at this time.”
VA-DEQ’s Answer 03-2016: Neil Zahradka, neil.zahradka@deq.virginia.gov Manager Office of Land Application Programs. 804-698-4102
“I suggested to Mr. Reynolds (Jefferson Reynolds, Director DEQ) that I respond to your
question since I am knowledgeable about the specific practices that DEQ uses in the
process of biosolids land application permitting. The Virginia Department of
Environmental Quality (DEQ) has not taken action in the biosolids program specifically
related to the subject OIG Report 14-P-0363 (Report). The Report questions the
adequacy of rules that control discharges of certain pollutants to waste water treatment
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facilities, but EPA efforts to identify additional pollutants that actually end up in biosolids
predated the Report. Section 405(d) of the Clean Water Act requires EPA to identify
and regulate toxic pollutants that may be present in biosolids at levels that may
negatively impact public health and the environment, and the Targeted National
Sewage Sludge Surveys and other ongoing EPA research efforts have been the
investigative mechanisms used to determine if additional regulatory mechanisms are
necessary. At this time, EPA has not identified any additional toxic pollutants for
regulation under federal law.”
**We also asked this question to both agencies: “Are you allowing, though CFR 40-part
503, chemicals of unknown amounts, concentrations and degree of hazard onto farms,
ranches and forests without the consent or knowledge of those farmers, ranchers and
landowners labeled as Class A, and Class B bio-solids?”
TCEQ’s Answer 01-2016: David Galindo, david.galindo@tceq.texas.gov / Director
Water Quality Division, (512) 239-0951
“TCEQ authorizes the land application of treated domestic sewage sludge (biosolids)
that is compliant with all existing federal (40 CFR Part 503) and state regulations(30
TAC Chapter 312) for meeting pathogen reduction, vector attraction reduction, and
pollutant limitations.”
VA-DEQ’s Answer 03-2016: Neil Zahradka, neil.zahradka@deq.virginia.gov / Manager
- Office of Land Application Programs. 804-698-4102
“Regarding notification, Virginia law (§ 62.1-44.19:3.A.3 of the Code of Virginia) requires
that permit applications for land application of biosolids include the landowner’s written
consent to apply biosolids on his property. In signing the consent form, the landowner
also attests that they have received a copy of the DEQ Biosolids Fact Sheet. The Fact
Sheet informs the farmer “the U.S. Environmental Protection Agency (EPA) has
conducted surveys of sewage sludge throughout the United States to evaluate whether
there are other constituents found in biosolids that would warrant further testing
requirements before land application. Additional research is being conducted to
determine not only the amount present, but also whether these amounts pose
significant concerns. DEQ monitors the ongoing work of EPA in this respect, and if
necessary, will respond to these findings with additions to the list of regulated
parameters.”
The hidden answer to both the TCEQ and VA DEQ is, no they do not inform farmers,
ranchers and landowners nor do any of the handling sewage entities including
municipalities.
One part of the deception is the use of the word “safe” when describing all classes of
processed sewage sludge. You can even see it on the EPA’s web page on “biosolids”.
The word “safe” is used regularly without defining the sewage industries definition of the
word to the consumer. The common US Citizen and even those reading this think “safe”
means free from risk but the sewage definition is very different.
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Dr. Jim Riesa, jreisa@nas.edu Director, Environmental Studies, and Toxicology at
National Academy of Sciences states, “Your statement that "the public definition of 'safe'
is 'free from risk'" is not supported by science. The word "safe" is not a scientific term; it
is a judgment that is essentially political. It usually implies that the risk is acceptable or
inconsequential, not absent.”
How much risk is acceptable?
Here is a list of other OIG reports that will show a history of EPA Regulatory failure with
the land application of sewage sludge: Report 2000-P-10 March 20, 2000 / . 2004-P-10
September 28, 2004 / No. 2004-P-00004 February 2, 2004 / No. 10-P-0066 February
17, 2010 / 12-P-0508 May 25, 2012
***A moratorium on the land application of all classes of processed municipal sewage
sludge needs to go into effect immediately until comprehensive independent studies are
completed on the health effects of municipal sewage sludge.
Craig Monk[
Craig

