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Review of Land 
Application of 
Biosolids in Virginia 
 
The 2005 General Assembly di-
rected JLARC staff to review the 
land application of biosolids in 
Virginia.  Biosolids are residues 
generated when sewage sludge 
is treated to reduce the concen-
trations of nine regulated 
chemicals, pathogens, and vec-
tor attraction.  More than 
232,000 dry tons of biosolids 
were spread on roughly 50,000 
of Virginia’s agricultural acreage 
in 2004. 
 
Biosolids have been a source of 
controversy both nationally, and 
in Virginia, making some people 
wary of its use.  Federal and 
State regulatory bodies share 
the perspective that when bio-
solids are generated and dis-
posed of in compliance with the 
established standards, they are 
safe for human health and the 
environment.  During this review 
however, JLARC staff found 
that biosolids applications occur 
with little oversight, making it 
difficult to ensure compliance.  
For example, in 2004, more 
than 1,100 separate biosolids 
applications took place, but 
VDH inspected only 19.  EPA 
regional staff are performing 
even fewer on-site inspections.  
Despite efforts to increase over-
sight at the local level, few 
counties have an effective test-
ing and monitoring program. 
 
Opportunities exist for improving 
the State’s biosolids use pro-
gram.  These measures include 
using the proceeds from the un-
derutilized biosolids fee fund to 
increase the State’s oversight 
capacity.  VDH could also pro-
vide greater support to the 
counties wishing to perform 
their own oversight. 
 

JLARC on the Web: 
http://jlarc.state.va.us 

In Brief…
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Biosolids are sewage sludges that have been treated to re-
move certain chemicals and reduce disease-causing organ-
isms.  Biosolids are disposed of in landfills, incinerated, and, 
most frequently, applied to land as a fertilizer.  During 2004, 
more than 240,000 dry tons of biosolids were land applied to 
approximately more than 50,000 acres of cropland, hay and 
pastureland, and forestland in Virginia.  Biosolids are consid-
ered a good source of crop nutrients, such as nitrogen and 
phosphorus, that are essential for plant growth, and also con-
tain soil enhancing properties. 
 
The land application of biosolids generates some controversy, 
as the material can negatively impact residents that are nearby 
the applications.  Potential negative impacts include foul odors 
and anxiety over perceived and possibly real health effects 
(citizens have complained of headaches and health problems 
that are alleged to stem from biosolids). 
 
At the federal level, the land application of biosolids has been 
regulated for decades by the Environmental Protection Agency 
(EPA).  The federal regulations are designed to provide a 
baseline of regulatory protections that can be broadly applied 
across the country.  To effectively meet varying in-state condi-
tions and expectations, many states supplement federal re-
quirements with additional requirements. 
 
In Virginia, the Department of Health (VDH) regulates the land 
application of biosolids, and permits and oversees approxi-
mately 94 percent of the tonnage that is applied to soils in the 
Commonwealth.  The Department of Environmental Quality 
(DEQ) regulates and permits the remaining tonnage.  Under 
VDH permits, land applications are carried out by companies, 
also known as land appliers and contractors, which have con-
tracted with wastewater treatment facilities for the disposal of 
the biosolids generated by the treatment plant.   
 
A 2002 report by the National Academy of Science’s National 
Research Council (NRC) said that there is a lack of evidence 
that governmental regulations of biosolids have failed to pro-
tect health.  However, the report also noted that additional sci-
entific work is needed to reduce persistent uncertainty about 
the potential for negative health impacts.  There appears to be 

JJLLAARRCC  RReeppoorrtt  SSuummmmaarryy::  
RReevviieeww  ooff  LLaanndd  AApppplliiccaattiioonn  ooff  BBiioossoolliiddss    
iinn  VViirrggiinniiaa 
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a consensus on the point that biosolids should continue to be 
applied under regulatory controls, as it is not a material that 
should be applied haphazardly or without oversight. 
 
House Joint Resolution 643 from the 2005 General Assembly 
Session directed the Joint Legislative Audit and Review Com-
mission (JLARC) to evaluate the land application of biosolids 
in Virginia.  The focus of the review is upon the oversight of bi-
osolids land applications and the enforcement of the regula-
tions.  Several findings have resulted from the review, includ-
ing the following. 
 

• Citizens in Virginia localities in which biosolids are 
applied are reportedly wary of the material, based 
on a survey of county administrators. 
 

• EPA dedicates few resources to biosolids over-
sight, and is not in a position to assure the public 
that its regulations are being followed. 
 

• VDH’s regulations contain some more stringent re-
quirements than federal regulations; and, in addi-
tion, department staff generally go to biosolids sites 
and investigate complaints within a day or two of 
receiving the complaint.  However, the depart-
ment’s routine oversight and enforcement functions 
are weak. 

 
• Although four years have passed since an authority 

to conduct biosolids testing and monitoring has 
been extended to localities, few counties have an 
effective program.  Some localities object to the 
idea of providing the oversight of an activity that the 
State regulates, and have not established a testing 
and monitoring program.  In counties that do have a 
program, almost all monitors go on-site to observe 
spreading operations at least some of the time, but 
their expertise is limited, and testing is rare. 

 
• Limitations in federal, State, and local oversight ca-

pabilities raise credibility issues for the biosolids 
program.  There are some measures that could be 
taken to improve the credibility of the oversight and 
enforcement that is provided.  These measures in-
clude authorizing the use of some of the proceeds 
from the already-existing biosolids fee to increase 
the State’s capacity for routine oversight, and also 
making improvements in the training provided for 
local monitors (in those localities wishing to have 
their own testing and monitoring program). 
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Localities in Virginia Are Wary of Biosolids 
In 2004, five Virginia counties passed resolutions encouraging 
the General Assembly to review the effectiveness of the 
State’s capacity to oversee the use of biosolids.  The counties 
cited conflicting information as to the safety of biosolids as a 
factor in their decision to request an evaluation. 
 
The use of biosolids as a soil amendment to agricultural crops 
has been a source of controversy for some time in Virginia.  
EPA, State regulators, and proponents of biosolids use claim 
that when used within the established federal and State regu-
lations, biosolids are a safe and cost-effective fertilizer.  Sup-
porters of biosolids use also claim that a system of checks and 
balances exists to ensure compliance with the regulations.  
Critics of biosolids contend that biosolids contain far more 
harmful components than initial research efforts looked for or 
found.  Biosolids opponents also say that land applications oc-
cur with little oversight and only limited enforcement. 
 
JLARC staff conducted a survey of county administrators in 
each of the 56 counties in which biosolids applications have 
been permitted.  More than half of the 37 respondents indi-
cated that they considered the public in their localities to be 
wary of biosolids applications (see figure below.)  Another 11 
respondents indicated their county citizens are undecided. 
 
 
County Administrators’ Assessment of the Attitude 
of Their Citizens toward Biosolids Applications 
Source:  Staff analysis of data from summer 2005 JLARC survey of administrators in 
counties in which the land application of biosolids has been permitted by VDH or a 
permit is being considered.  Surveys were completed by either the county administra-
tor or designated staff, including local biosolids monitors. 
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EPA Dedicates Few Resources to Biosolids Oversight 
As required by the Clean Water Act, EPA developed regula-
tions to protect public health and the environment from poten-
tial problems resulting from the use of biosolids.  These regu-
lations are known as the Part 503 rule.  Part 503 guides the 
production and disposal of biosolids.  To be classified as “bio-
solids,” sewage sludge must be treated to reduce the concen-
trations of nine chemical pollutants (mainly heavy metals).  In 
addition, sewage sludge must undergo accepted treatment 
processes for reducing pathogen content and the material’s at-
tractiveness to animals and insects.  Standards and guidelines 
exist for proper disposal of the material, including land applica-
tion to agricultural sites. 
 
EPA’s perspective is that when biosolids are used in compli-
ance with the standards and guidelines established by Part 
503, there is little risk to human health or the environment.  
The regulations focus on ensuring that biosolids are generated 
by approved means and that land applications meet general 
and site-specific standards. 
 
EPA has given the biosolids program a low priority, and, as a 
result, has assigned few resources to the program.  For exam-
ple, in 2002 there were approximately nine FTE positions as-
signed to perform biosolids work in EPA’s ten regional offices.  
Responsibilities of these positions include oversight and en-
forcement of the biosolids activities that occur within each re-
gion.  According to EPA staff, current staffing levels remain 
about the same as the reported 2002 levels. 
 
Virginia is in EPA’s Region 3, which also includes Delaware, 
Maryland, Pennsylvania, and the District of Columbia.  There 
is one position assigned to oversee biosolids activity of both 
the generators and land appliers in the region.  To ensure 
compliance with the Part 503 requirements, the Region 3 bio-
solids coordinator reviews annual reports submitted by the 
wastewater treatment facilities to evaluate whether the chemi-
cal concentration limits have been met and that appropriate 
methods were used to reduce pathogens and vector attraction.  
However, because of resource issues, little facility oversight is 
performed.  Also, since 2002, EPA staff have observed only 
one biosolids application in Region 3, and that was in Penn-
sylvania. 
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VDH Regulations Provide Some Increased Requirements for Land Applications, 
But VDH Oversight and Enforcement of Regulations Has Been Weak 

In Virginia, the land application of biosolids is regulated and 
permitted under two separate regulatory programs adminis-
tered by VDH and DEQ.  However, the vast majority of ton-
nage is applied under VDH permits. 
 
The regulations adopted by VDH are more strict than the Part 
503 rule.  For example, the biosolids use regulations create 
minimum separation distances between applications and fea-
tures such as houses, wells, and waterways that are not ad-
dressed by Part 503.  VDH has also responded to many com-
plaints about biosolids applications on a timely basis, 
according to local government survey respondents. 
 
However, VDH is currently unable to ensure that biosolids ap-
plications are conducted according to the established man-
agement practices and site-specific requirements.  As shown 
in the table below, VDH staff conduct few routine inspections 
simply to check if permit requirements are being met.  For ex-
ample, in 2004, more than 1,100 total land applications oc-
curred, but inspections were performed on only 19 of these 
applications.  This lack of inspection presence in the field puts 
VDH in a reactive position concerning any issues that may 
arise, instead of proactively being able to address such issues. 
 
Number of Inspections Performed by VDH DWE Staff 
Related to Biosolids 
Source:  JLARC staff analysis of data supplied by VDH. 

 
Year Permit Issuance Routine Complaint 
2000 Not indicated 12 28 
2002 Not indicated 20 12 
2004 71 19 55 
2005 (as of 
August)  

 
28 

 
10 

 
27 

Average for 
full years 

 
71 

 
17 

 
32 

 
Note:  Routine and complaint inspections for 2000 and 2002 were best estimates 
made by VDH and reported in their correspondence (prior to the time of the JLARC 
review).  Data for 2001 and 2003 were not obtained for this review. 

 
Several factors appear to contribute to the department’s ability 
to perform routine inspections.  These factors include limited 
staffing resources to perform on-site inspections, the presence 
of out-of-state monitors at a number of applications throughout 
the State, and limited knowledge of where the applications are 
occurring on a daily basis. 
 
Since 2001, DWE has taken few formal enforcement actions.  
During that time, the division has issued eight notices of viola-
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tion and six consent orders.  It is difficult to determine to what 
extent these eight violations represent the universe of viola-
tions that have occurred on-site, because VDH is not conduct-
ing routine inspections on any type of schedule.  However, 
among the cases that VDH has pursued, there are some indi-
cations that VDH tends to be relatively lax in enforcement, in-
cluding in dealing with repeat offenses of a similar nature by 
the same company.  For example: 
 

In 2002, VDH staff cited a single contractor for compliance 
issues on several occasions.  Issues included applying 
biosolids directly from a tanker truck after having been pre-
viously advised not to do so, twice exceeding the permissi-
ble rate of application, and applying to slopes greater than 
15 percent.  VDH issued notices of violation (NOV) to the 
contractor concerning each issue.  However, the agency 
withdrew the NOV for the slope issue based on the con-
tractor’s re-measurement of the slopes.  It does not appear 
that VDH performed its own measurement.  Furthermore, 
VDH took no enforcement action with regards to the other 
issues. 

 
Additionally, VDH has not been fully collecting the fees that 
contractors are required to pay based on the amount of ton-
nage they apply in counties with ordinances.  In response to 
JLARC staff inquiries, VDH found that in calendar year 2004, 
contractors underpaid the biosolids fee fund by more than 
$50,000.  Contractors were also $28,000 behind in payments 
for 2005, as of September.  The fact that VDH had been un-
aware of this gap indicates that more rigorous oversight of fee 
payments is needed. 
 
Recommendations in the chapter of the report on State over-
sight include the following: 
 

• VDH should allocate two full-time positions to the divi-
sion of wastewater engineering for the purpose of con-
ducting routine inspections more frequently. 

 
• VDH should develop an inspection schedule for con-

ducting routine inspections.  The plans should provide 
for a sufficient level of routine inspection activity, both 
announced and unannounced, in different geographic 
regions and involving different generators and land ap-
pliers. 

 
• VDH should ensure that the complaint database main-

tained by the department is up-to-date. 
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• Local governments should notify VDH of all biosolids 
complaints they receive. 

 
• VDH should develop a guidance document to assist 

the department and the localities with administering the 
program.  The document should include a section on 
enforcement issues. 

 
• VDH should offer localities additional training opportu-

nities for local governments that wish to monitor biosol-
ids applications. 

 
• The department should develop and implement a 

method to inform localities about the biosolids program. 
 
• The Commissioner of Health should increase or recon-

stitute the membership of the Biosolids Use Regulatory 
Advisory Committee to provide greater representation 
for local governments and knowledgeable public citi-
zens. 

 
• The department should require the posting of signs 

identifying land application sites for a minimum of 30 
days after an application. 

 
• VDH should develop a “medium” public access desig-

nation for biosolids sites, providing for somewhat 
longer access restrictions and signage requirements in 
areas that are not remote from the public. 

 
• VDH should develop language with regard to its current 

animal access restrictions requiring fencing or physical 
barriers to biosolids fields on properties upon which 
animals are grazed, to prevent animal access to the 
sites.  In addition, VDH should clarify the responsibili-
ties of property owners and biosolids appliers for en-
suring that animals are kept out of biosolids fields for 
the prescribed time periods, and ensure that the expec-
tations upon appliers (who do not own and control the 
property) is specific and practical. 

 
 

Few Local Biosolids Programs Are Effective 
State and federal appeals courts have ruled that the State bio-
solids program in Virginia preempts the authority of individual 
localities to enact ordinances which are more strict than the 
State’s regulations in this area.  However, current State law 
adopted in 2001 permits localities to adopt local ordinances 
that allow for monitoring and testing biosolids that are applied 
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in the county.  Additionally, in 2003 the State established a fee 
fund to reimburse those localities that have adopted ordi-
nances for their costs associated with biosolids oversight. 
 
Nonetheless, few localities have chosen to fully use all the 
powers available to them concerning biosolids oversight.  Bio-
solids use is permitted in 54 Virginia counties.  However, only 
19 of those counties have adopted VDH-approved ordinances. 
 
Among localities that have adopted ordinances and desig-
nated monitors, most monitors do go on-site to observe appli-
cations at least some of the time.  However, many local staff 
assigned to oversee applications lack the technical expertise 
to properly ensure the applications are compliant with State 
regulations.  In addition, little on-site testing is being done.  In-
terview and survey results show that monitors are drawn from 
non-environmental, non-public health backgrounds, such as 
building code enforcement officer, planning directors, and ad-
ministrative positions. 
 
Localities gave different reasons for not being more active with 
regard to biosolids oversight.  However, two primary themes 
emerged from JLARC staff interviews and analysis of survey 
results.  First, many localities view biosolids oversight and en-
forcement as a State function and appear to resent having to 
carry out a State program with limited authority and little assis-
tance.  Second, biosolids oversight appears to have a rela-
tively low priority, and as a result, the majority of programs do 
little more than respond to complaints. 
 
 

Biosolids Fee Fund Could Be Used to Enhance Oversight 
Capacity and Program Credibility 

The biosolids fee fund could be used to improve VDH’s over-
sight capacity, and with it the credibility of the program in gen-
eral.  The biosolids fee fund is currently underutilized by the 
localities.  Counties eligible for reimbursement from the fund 
have only requested about $60,000 since May 2003.  About 
$250,000 is paid to the fund annually, and there is currently a 
$300,000 balance in the fund. 
 
With an authorizing change in State statute, some of the pro-
ceeds from the biosolids fee fund could be used to hire addi-
tional inspector positions at VDH.  The primary function of 
these positions could be to plan and conduct routine inspec-
tions of biosolids applications throughout Virginia.  Increasing 
VDH’s staffing levels is also supported by members of the 
regulated community.  Two major land appliers told JLARC 
staff that public confidence in the program would likely in-
crease if VDH had additional staffing.   
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Recommendations in the chapter are: 
 

• The General Assembly may wish to consider amending 
the Code of Virginia to allow VDH to collect and use 
fee fund proceeds to cover the costs associated with 
hiring two additional staff positions at VDH to perform 
biosolids work, particularly routine inspections. 

 
• If the General Assembly provides for the use of biosol-

ids fee funds to pay for increased VDH oversight, then 
the collection of fees should not be limited to only those 
localities that have adopted an ordinance.  Instead, 
fees should be based on the total amount of dry tons 
applied in Virginia.  VDH could then adjust the fee to 
reflect costs associated with the additional positions, 
and other related activities. 
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In 2004, five Southside Virginia counties adopted resolutions 
calling for the General Assembly to “fully investigate the exist-
ing state programs governing the land application of biosolids.”  
The counties expressed concern with the extent to which 
proper regulatory and environmental oversight and controls 
are in place to fully protect the citizens of the Commonwealth 
of Virginia.  Several of the resolutions noted that the boards of 
supervisors had “heard conflicting reports from their citizens, 
the Virginia Department of Health, and the Environmental Pro-
tection Agency regarding the long-term health and environ-
mental effects of the land-application of biosolids.”  
 
What are biosolids, and why is there an interest in applying 
biosolids to land?  Are biosolids regulated?  What is the nature 
of the controversy that surrounds biosolids?  What is the cur-
rent state of knowledge about the health and environmental 
impacts of biosolids?  This introductory chapter addresses 
these questions and discusses the mandate for this JLARC 
review. 
 

OVERVIEW OF BIOSOLIDS AND THEIR DISPOSAL 
“Biosolids” is the term applied to sewage sludge that has been 
treated to reduce pollutant levels, pathogens, and the mate-
rial’s attractiveness to animals and insects.  Wastewater treat-
ment plants (WWTP) collect and treat raw or pre-treated sew-
age, resulting in the production of both a liquid effluent and 
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.. Biosolids are sewage sludges treated to remove certain chemicals and 
reduce disease-causing organisms.  Biosolids are disposed of in land-
fills, incinerated, and, most frequently, applied to land as fertilizer.  The 
material is nutrient rich and available free of charge to farmers, which is 
an inducement for its use.  Due to concerns about potential health and 
environmental risks, biosolids applications are regulated.  Despite fed-
eral and State regulations, the land application of biosolids continues to 
generate controversy, nationally and in Virginia, regarding the risks and 
impacts of its use.  For example, in 2004, the governing bodies of five 
Southside Virginia localities adopted resolutions calling for an investiga-
tion of the existing biosolids program.  House Joint Resolution 643 from 
the 2005 General Assembly Session (see Appendix A) directed this 
JLARC review of biosolids oversight in Virginia. 
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solids.  The effluent produced by the treatment process is dis-
charged into a waterway under the requirements of a State or 
federal permit.  The solid or semi-solid portion is referred to as 
sewage sludge, and is typically disposed of in one of three 
ways:  it is dumped in landfills, incinerated, or applied to land 
as fertilizer (Figure 1). 

 
Figure 1 
Production and Disposal of Biosolids 
Source:  Illustration from EPA report, “Land Application of Biosolids,” March 2002,           
Office of the Inspector General. 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
Each year, more than 5.6 million tons (dry weight) of sewage 
sludge are generated in the United States from municipal or 
industrial WWTPs.  In order to be available for agricultural 
purposes, sewage sludge has to be treated to reduce pollutant 
concentrations (mainly heavy metals), disease-causing organ-
isms (pathogens), and its attractiveness to animals and insects 
(vector attraction).  Sewage sludge that has been processed in 
this manner is referred to as biosolids. 
 
Biosolids, then, are solid, semi-solid, or liquid materials that 
are produced primarily through biological treatment of domes-
tic (household, septage, and, in some cases, industrial) waste-
water at a municipal or industrial wastewater treatment plant.  
For example, the Blue Plains Advanced Wastewater Treat-
ment Facility in Washington, D.C., is a municipal facility and a 
source for much of the biosolids that are land applied in Vir-
ginia.  The term biosolids has been adopted by the U.S. Envi-
ronmental Protection Agency (EPA) to differentiate between 
treated and untreated sewage sludge. 
 
The majority of the 5.6 million dry tons of sewage sludge an-
nually produced in the U.S. is land applied.  According to EPA, 
approximately 60 percent of the total sludge produced annu-
ally is applied to farmland, 20 percent is incinerated, and an-
other 17 percent is buried in landfills.   

In order to be available for 
agricultural purposes, 
sewage sludge has to be 
treated to reduce pollutant 
concentrations, disease-
causing organisms, and its 
attractiveness to animals 
and insects. 

According to EPA, ap-
proximately 60 percent of 
the total sludge produced 
annually in the United 
States is applied to farm-
land. 
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Biosolids are usually brought to a site for spreading as fertilizer 
by one or several trucks, depending on the size of the job.  
The photograph below shows biosolids being dumped on a 
farm site in Frederick County, Virginia, in preparation for 
spreading. 

 
Three main methods are used to apply biosolids to land: sur-
face application, incorporation, and injection.  With surface ap-
plication, the biosolids are spread onto the field and are not 
physically worked into the soil at or anytime soon after the time 
of application.  This method is reportedly common for hay 
crops and winter months applications of biosolids.  With incor-
poration, biosolids are applied to the surface, and then physi-
cally disced or plowed into the soil (if incorporation is required, 
it normally is done within 24 to 48 hours.  The material is usu-
ally incorporated to a depth of about six to nine inches.  With 
injection, liquid biosolids are injected six to nine inches into the 
soil.  This is a more expensive type of application, and it can-
not be used for hay crops or when the ground is frozen.  How-
ever, it is the most effective method for odor and vector con-
trol, and it reportedly minimizes the risk of runoff to surface 
waters.  Practices vary from state to state with regard to the 
methods most commonly used.   
 
Agriculture accounts for the vast majority of land applications, 
but biosolids are also land applied to some forestland.  Al-
though agricultural land application is the most common form 
of disposal for biosolids, it also should be noted that biosolids 
applications are estimated to occur on less than 0.1 percent of 
the agricultural acreage in the United States each year. 
 
Biosolids are considered a good source of nitrogen and phos-
phorus, crop nutrients that are essential for plant growth. Bio-
solids also contain other soil property-enhancing organic mat-
ter.  Plants that lack sufficient nitrogen usually become yellow, 
have stunted growth, and are smaller than average flowers 
and fruits.  Adequate phosphorus is needed for root formation 

Biosolids are considered a 
good source of crop nutri-
ents. 



COMMISSION DRAFT - NOT APPROVED 

Chapter 1:  Introduction 4

and growth, and seed formation.  Research shows that apply-
ing fertilizers containing nitrogen and phosphorus to soils that 
are low in these nutrients can increase crop growth and yields.  
For example, a wet ton of biosolids contains 30 pounds of total 
nitrogen and 10 pounds of total phosphorus.  According to the 
Virginia Cooperative Extension Service, biosolids also contain 
other essential plant nutrients, such as sulfur, manganese, 
zinc, copper, and iron, as well as valuable organic material 
that occurs in less than optimum amounts in soils in Virginia. 
  
The use of biosolids on agricultural and non-agricultural sites 
has also been viewed as a form of recycling.  The application 
of biosolids to land has been seen as a beneficial reuse of the 
material, by returning nutrients back to the soils that lost them 
during crop production.  This recycling of the material from 
fields to the public and back to the fields has been heralded as 
an environmentally friendly disposal method for a product that 
would otherwise be landfilled or incinerated – alternatives 
which also raise environmental and health concerns. 
 
Certain economic factors help stimulate demand for the appli-
cation of biosolids to agricultural land.  Farmers can achieve 
cost savings by the use of biosolids.  A 2001 U.S. Department 
of Agriculture report cited three case studies that were done 
on farms in Virginia (the farms were in Hanover, New Kent, 
and Louisa counties).  In these case studies, the cost savings 
to the farmers due to biosolids applications were estimated to 
be $40.90, $55.98, and $70.73 per acre.  These estimated 
savings per acre translated into savings averaging about 
$1,173 per farm. 
 

REGULATION OF BIOSOLIDS 
The federal government provides minimum requirements for 
biosolids regulations under the Clean Water Act of 1972.  The 
standards for the treatment of sewage sludge and for how bio-
solids are applied have been set by the EPA.  Federal stan-
dards are contained in Part 503 of Chapter 40 of the Code of 
Federal Regulations (often referred to as the “Part 503” regula-
tions).  Federal standards are supplemented by state regula-
tions. 
 
In Virginia, the land application of biosolids is regulated and 
permitted under two separate regulatory programs, based on 
the entity that is performing the application.  The vast majority 
of the tonnage (about 96 percent) is applied under the govern-
ance of regulations and permits issued by the Virginia De-
partment of Health (VDH).  VDH issues permits to companies 
that have contracted with wastewater plants to land apply the 
biosolids.  Each VDH permit issued to an applier enables that 
company to apply biosolids to certain farms within a given 

 
Farmers can achieve cost 
savings by the use of bio-
solids. 

In Virginia, the vast major-
ity of biosolids land appli-
cations are regulated by 
VDH. 
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county.  VDH currently oversees more than 100 active biosol-
ids permits.  Three companies account for about 80 percent of 
the permits in Virginia (see Appendix B for additional informa-
tion about these permits). 
 
In addition to the biosolids activity regulated by VDH, a small 
proportion of the tonnage of biosolids (about four percent) is 
regulated by the Virginia Department of Environmental Quality 
(DEQ), under its discharge permit programs.  DEQ administers 
applications by treatment facilities which choose to apply their 
own biosolids.   
 
Localities in Virginia do not have a major role in the setting of 
conditions for biosolids applications.  For example, localities 
do not have the authority to impose regulatory conditions on 
biosolids applications on the VDH-permitted farms.  Local 
governments can, however, provide input into VDH’s permit 
process.  Local governments are also able to pass ordinances 
guiding applications within their jurisdictions, as long as the 
requirements are no more strict than those at the State level.  
Because they may not impose more stringent conditions, 
some localities see little point in having an ordinance.  How-
ever, those localities with ordinances are empowered to moni-
tor biosolids applications, conduct tests (for example, tests of 
the biosolids content, the soil, or nearby wells), and receive re-
imbursements from a biosolids fee fund for certain biosolids 
monitoring work. 
 
Untreated sewage sludge contains numerous chemicals and 
disease-causing organisms.  Since biosolids are treated 
sludge applied to land, two regulatory questions are particu-
larly salient.  First, to what standard(s) should the treatment of 
sewage sludge be held, in order to deem the product “biosol-
ids”?  Second, what standards govern how biosolids are to be 
applied to land to reduce the potential for any public health or 
environmental problems? 
 
The following discussion provides some details about the EPA 
and VDH regulations.  Understanding the nature of the regula-
tions is helpful to understanding the controversy surrounding 
biosolids and the strengths and weaknesses in the oversight 
program that will be discussed in Chapters 2, 3, and 4. 
 

Standards for Transforming Raw Sewage Sludge into Biosolids  
To be classified as “biosolids” under federal regulations, sew-
age must be treated using an accepted treatment process and 
must not exceed certain limits for nine heavy metals.  The 
heavy metals that are covered by federal regulations and the 
potential health risks associated with these metals are shown 
in Exhibit 1. 

 
EPA standards for biosol-
ids include pollutant limits 
for nine chemicals. 

Localities in Virginia do 
not have the authority to 
regulate biosolids applica-
tions, but may perform a 
testing and monitoring 
role. 
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Exhibit 1 
Nine Heavy Metals in Biosolids Regulated by EPA 
Source:  JLARC staff review of Life Support:  The Environment and Human Health (2002) and U.S. EPA, Risk Assessment Informa-
tion System. 
 

Element Health Consequences of Human Exposure 

Arsenic  

• High-level exposures can result in acute encephalopathy, congestive heart failure, stupor, 
convulsions, paralysis, coma, and death 

• Health effects from low-level exposure include skin lesions, peripheral nerve damage 
(numbness, tingling, weakness in the hands and feet), and elevated risk for cancers of the 
skin, lung, kidney, etc. 

Cadmium  
• High-level exposure can result in severe respiratory irritation  
• Chronic, low level exposure can lead to kidney failure as well as a weakening of the 

bones and bone fractures  

Copper  

• Oral exposure can cause severe abdominal pain, vomiting, and diarrhea among other 
symptoms 

• Chronic exposure to drinking water containing copper can cause gastrointestinal prob-
lems and liver toxicity, cirrhosis of the liver, and other symptoms of Wilson’s disease 

• Exposure to copper dust in work environments has been associated with gastrointestinal 
upset, headache, dizziness and drowsiness 

Lead 
• Children under five years and fetuses are particularly vulnerable to lead, suffering neuro-

logical and developmental effects at even low levels of exposure  
• Adults generally require higher exposure levels before the onset of symptoms  
• Acute exposure in children or adults will result in convulsions, coma, and renal failure  

Mercury 

• Exposure during pregnancy can harm the fetal nervous system, causing mental retarda-
tion and other developmental disabilities 

• High-level exposure can fatally damage the lungs and neurologic system  
• Chronic exposure results in hand tremors, excitability, memory loss, insomnia, and 

marked neurobehavioral decline  

Molyb-
denum 

• Although evidence of oral exposure is limited, studies from regions of India and Armenia 
with high soil levels of molybdenum found biochemical defects, gout-like symptoms such 
as erythema and edema, and genu-valgum (knock-knees) syndrome 

• Regarding inhalation toxicity, studies of workers consistently exposed to molybdenum 
have found high rates of weakness, fatigue, headaches, weight loss, and dizziness  

Nickel 

• Oral exposure at high levels can harm the kidneys 
• High-level inhalation exposure can affect the respiratory tract and immune system, and 

may result in headache, nausea, and respiratory disorders 
• There is limited, contradictory evidence that exposure to nickel can have reproductive / 

developmental effects on females 
• Allergic reactions from skin contact with items such as jewelry and cooking utensils are 

common and well-documented 

Selenium 

• High-level oral exposure can produce shallow breathing, diarrhea, pulmonary edema, and 
death 

• Additional symptoms of selenium exposure include muscle aches and pains, irritability, 
chills, and tremors 

• Chronic exposure can result in loss of hair and nails, skin lesions, numbness, paralysis, 
and motor disturbances 

Zinc 

• Acute oral exposure can cause nausea, vomiting, diarrhea, abdominal cramps, and some-
times gastric bleeding 

• Inhalation exposure effects, mainly documented in occupational studies, include “metal 
fume fever,” which includes nasal passage irritation, cough, headache, and other symp-
toms 

  

 
 
Since the time that the regulation was adopted, a national 
panel of experts in toxicants concluded in 2002 that under the 
existing state of technology, the limits set for these chemicals 
in biosolids “can be achieved easily.”   
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In addition to these metals, biosolids contain four major types 
of human pathogens:  bacteria, viruses, protozoa, and 
helminths (worms).  More than 140 viruses that can impact the 
human intestine are found in biosolids.  Appendix C contains a 
list of the principal pathogens of concern that have been found 
in sewage sludge.  The pathogens in biosolids are addressed 
in federal regulations through a combination of technologically-
based treatment requirements, and through site access restric-
tions (discussed further in a following section). 
 
Several biosolids treatment techniques are used by wastewa-
ter treatment plants to reduce the pathogens in biosolids.  
Techniques that combine physical, chemical, and biological 
processes are used to obtain the greatest reduction in patho-
gens.  There are, however, numerous methods or processes 
that may be used to disinfect or inactivate the pathogens. 

 
Depending on the condition of the treated sludge, biosolids 
may be classified as: 
 

• Class A, EQ (Exceptional Quality) – Treated sludge 
that meets all chemical concentration requirements for 
pollutants (chemicals), pathogens, and vector attrac-
tion.  To produce Class A, EQ biosolids, high tempera-
tures, or high pH are usually used to inactivate highly 
resistant pathogens.  These biosolids can be used with 
no more restrictions than any other fertilizer. 

 
• Class A, Non-EQ (Annual Pollutant Loading Rate, 

or APLR) Biosolids -- Treated sludge that meets the 
ceiling concentration and cumulative loading rate limits 
but not the pollutant concentration limits for chemicals, 
and meets the pathogen control criteria that include 
management practices and physical barriers from vec-
tors.  Class A, Non-EQ biosolids can still be distributed 
to the public, but must include an information sheet 
specifying a maximum annual application rate. 

 
• Class B – These biosolids, which are the focus of this 

report, undergo treatment to significantly reduce 
pathogens, but detectable levels of pathogens are still 
present.  To qualify as “Class B,” the sludge must be 
below a certain fecal coliform count per gram of dry 
solid at the time of disposal, or be treated by certain 
processes that have been rated as adequate to “sig-
nificantly reduce pathogens.”  Alkaline stabilization 
agents, typically lime, are often used to disinfect biosol-
ids to a level needed to achieve a Class B designation.  
Class B biosolids cannot be sold or given away for land 
application at public contact sites (such as parks or golf 
courses), or for lawns and home gardens, but can be 

Class B biosolids contain 
detectable levels of patho-
gens, and cannot be sold 
or given away for lawn or 
home garden use, but can 
be applied under regulated 
conditions. 
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applied in bulk quantities – provided that the biosolids 
meet limits on pollutants, vector-attraction reduction, 
and other requirements for managing the material un-
der governmental regulations. 

 

Standards for the Land Application of Class B Biosolids and  
Subsequent Site Access Restrictions 

Biosolids that meet the EQ (Exceptional Quality) designation 
can generally be applied as freely as any other fertilizer.  Thus, 
these biosolids are not generally subject to any application 
controls.  However, Class B biosolids applications fall under 
the jurisdiction of federal and State regulations that do specify 
management practices governing how these biosolids are to 
be applied.  Federal and State regulations also contain provi-
sions requiring that landowners of sites receiving Class B bio-
solids restrict the access of animals and the public to places 
where the material has been applied.  These restrictions are 
intended to prevent the exposure of people or animals to 
pathogens during time frames when pathogens may still be 
present. 
 
Management Practices Governing the Application of Class 
B Biosolids.   Federal requirements regarding the application 
of biosolids (that is, rules regarding where and how biosolids 
may be applied to land) are limited.  Although EPA has been 
encouraged to set more detailed constraints on application 
practices, it has declined to do so.  EPA contends that the re-
strictions that are appropriate depends on the nature of the 
sites where the biosolids are to be applied, so setting stan-
dards that can be reasonably used across the nation is diffi-
cult.  Therefore, more specific criteria for applications should 
be determined by states and localities through regulations and 
permit processes.  Federal requirements do include the follow-
ing stipulations: 
 

• Biosolids must not be applied to land at a distance of 
less than ten meters (33 feet) from any waters of the 
United States, unless otherwise indicated in a National 
Pollutant Discharge Elimination System (NPDES) per-
mit. 

 
• Biosolids must be applied at a rate that is equal to or 

less than the amount of nitrogen that is needed by the 
crop to be grown. 

 
• Biosolids must not be applied to land that is frozen, 

flooded, or snow covered, except as provided in a 
NPDES permit. 

 

EPA has limited require-
ments in terms of man-
agement practices for the 
application of biosolids. 
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• Biosolids must not be applied to land if it is likely to ad-
versely affect a threatened or endangered species or 
its critical habitat. 

 
VDH regulations contain requirements that are supplemental 
to and more restrictive than the federal law.  Some key VDH 
requirements include the following: 
 

• A permit must be obtained before biosolids may be 
land applied within the Commonwealth. 

 
• Total applications are not to exceed 15 dry tons per 

acre, unless a higher loading is specifically justified. 
 
• Liquid sludges shall not be applied at rates exceeding 

14,000 gallons per acre, per application. 
 
• Application operations are only to proceed if wind ve-

locity is less than or equal to 15 miles per hour.  If high-
pressure spray is used, windless conditions are pre-
ferred. 

 
• Once biosolids are applied at the agronomic rate, no 

further applications are to be made for a period of three 
years.  (Applications can be made more frequently if ni-
trogen levels available to the crops are less than crop 
needs). 

 
• The pH of the biosolids and soil mixture shall be 6.0 or 

greater at the time of each biosolids application if the 
biosolids cadmium concentration exceeds certain lev-
els.  Lime-amended biosolids should not result in a pH 
value above 6.5 for soils in the Coastal Plain, and 6.8 
in other areas of Virginia.  (pH is a measure of acidity 
or alkalinity, ranging between 0 for “very acidic” and 14 
for “very alkaline.”) 

 
• Biosolids shall not be applied to site slopes greater 

than 15 percent.  Additional slope requirements are in 
place, providing several restrictions, often seasonally-
based, when slopes are greater than five percent. 

 
• Depth to bedrock at the site should be a minimum of 18 

inches.  Depth to the seasonal water table should ex-
ceed 18 inches. 

 
• Sewage sludge is required to be classified as “biosol-

ids” and must be from VDH-approved sources in order 
to be land applied within the Commonwealth. 

 



COMMISSION DRAFT - NOT APPROVED 

Chapter 1:  Introduction 10

• A permit must be obtained for distribution of Non-EQ 
biosolids. 

 
In addition, VDH regulations address minimum distances in 
feet that are to separate the land application area from adja-
cent features.  These distances are summarized in Table 1.  
The minimum distances in the regulation for adjacent property 
boundaries, surface water, and certain drainage ditches may 
be reduced by 50 percent if subsurface applications are made 
(including incorporation on the same day as the application).   
However, “the written consent of the affected landowners” is 
required to reduce buffer distances from dwellings and prop-
erty lines.  In addition, the regulations note that minimum dis-
tances may also be increased or decreased, depending on 
site-specific features. 
 

Table 1 
Minimum Separation Distances Under VDH Regulations 
Source:  VDH Biosolids Use Regulations (12 VAC 5-585-510). 
 
 Minimum Distance, in Feet 
 
Adjacent Feature 

Surface-Applied 
Biosolids * 

Incorporated 
Biosolids 

Winter 
Applications 

Occupied dwellings 200  200 200 
Water-supply wells or springs 100  100 100 
Property lines 100   50 100 
Perennial streams and other surface waters except 
intermittent streams 

  50   35 100 

Intermittent streams / drainage ditches   25   25 50 
Rock outcrops and sinkholes   25   25 25 
All improved roadways   10     5 10 
Agricultural drainage ditches with slopes equal to or 
less than two percent 

  10     5 10 

 
*  Under the regulations, surface-applied biosolids are those not incorporated into the soil within 48 hours.   

 
Restrictions Upon Public or Animal Access to Sites Re-
ceiving Class B Biosolids.   Both federal and Virginia biosol-
ids regulations contain restrictions on the access that is to be 
allowed to sites that have received biosolids applications.     
The federal restrictions include the following: 
 

• Food crops are not to be harvested from the site for pe-
riods of time, ranging from 30 days for crops such as 
hay and field corn, to 14 months for crops whose har-
vested part touches the soil, to 20 to 38 months for 
food crops which grow in the soil. 

 
• Animals shall not be grazed on the land for 30 days af-

ter application of the sludge. 
 

• Public access shall be restricted from the site for 30 
days where there is a low potential for public exposure  

After land application of 
the biosolids, animals are 
not to be grazed on the 
site for 30 days, and public 
access to the site is to be 
restricted for a period of 30 
days to one year. 
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(sparsely populated areas) to one year in places where 
there is a high potential for public exposure. 

 
 

A SUBJECT OF CONTROVERSY:  ARE BIOSOLIDS SAFE? 
The most comprehensive report to date on the subject of bio-
solids health risk is the National Academy of Science’s Na-
tional Research Council (NRC) report Biosolids Applied to 
Land (2002).  As part of EPA’s requirements under the Clean 
Water Act to periodically reassess its technical standards, the 
agency commissioned the NRC to review the technical meth-
ods used to establish the chemical and pathogen standards for 
biosolids as they apply to human health. 
 
The NRC Report and EPA’s Response.  The NRC report, in 
a sentence often quoted by biosolids supporters, said, that 
“There is no documented scientific evidence that the [federal 
regulation] has failed to protect public health.”  On the other 
hand, the next sentence of the report said that “additional sci-
entific work is needed to reduce persistent uncertainty about 
the potential for adverse human health effects from exposure 
to biosolids.”  
 
The report indicated that EPA’s assessment work to develop 
the chemical standards for Part 503 was out of date, as well as 
the sewage sludge data used.  The current federal standards 
for this group of nine restricted “chemicals” or “pollutants” were 
adopted in 1993.  EPA used various screening processes to 
reduce a list of 200 potential chemicals of concern in biosolids 
to ten (following the adoption of the regulation, one of the ten 
metals identified, chromium, was dropped from the regulation 
as the result of two lawsuits).  Many of the decisions made in 
this selection process were based on a 1988-89 national sur-
vey that provided information on the content of sewage sludge.    
 
The NRC report stated that “some chemicals that were unde-
tected because of analytical problems or detection limits that 
exceed risk-based concentrations were likely eliminated mis-
takenly.”  The report also stated that “some categories of 
chemicals, such as pharmaceuticals, personal-care products, 
and chemicals added to condition and de-water sewage 
sludge, that are especially likely to be present in domestic 
sewage, remain unstudied in biosolids.” 
 
The report said that “the land application of biosolids has oc-
curred for many years with little, if any, systematic docu-
mented evidence of adverse effects.”  On the other hand, the 
report indicated that, in reality, “there is a lack of exposure and 
health information on populations exposed to biosolids.”  The 
NRC report concludes that: (1) a lack of documented evidence 
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(at this time) of health harm cannot be interpreted as a lack of 
health risk, and (2) a great deal more study is needed.  The 
report offered “numerous recommendations to update and 
strengthen the scientific credibility of the biosolids regulations 
and to ensure their consistent implementation.”  One of the 
recommendations was that in future revisions to the Part 503 
rule, EPA should consider “additional risk-management prac-
tices,” such as “setbacks from residences or businesses, set-
backs from private and public water-supply wells, slope restric-
tions, soil permeability and depth to groundwater or bedrock,” 
and whether “a greater setback distance to surface water is 
warranted.”  The report did not make a determination of 
“whether EPA should continue to promote land application of 
biosolids.” 
 
EPA responded to the NRC report in 2003 with a 14-point 
plan.  The time for initiating and completing these projects was 
given by EPA as 2004 through 2006.  The proposed projects 
include: designing and conducting a targeted survey of select 
chemical pollutants, improving methods for detecting patho-
genic pollutants in sewage sludge, initiating field studies to 
evaluate biosolids management techniques to determine 
whether pathogenic and chemical requirements are being met, 
and investigating alleged health incidents.  Reactions to EPA’s 
plans appear to be mixed, and to a great extent, the “success” 
of the projects depends upon whether objective, quality stud-
ies of the issues outlined in the NRC report are conducted. 
 
Since the time of the NRC report, both supporters and critics 
of biosolids have cited studies as buttressing their point of 
view.  However, no studies have been done that are sufficient 
in scope to definitively address the questions raised by the 
NRC report.  In fact, efforts are still underway to develop pro-
tocols for studies that are hoped to be sufficient to provide 
some definitive answers in the future.  One point of current a-
greement between many proponents and critics of biosolids, 
however, is that Class B biosolids are not a material that 
should be applied haphazardly or without oversight. 
 
VDH Perspective on Biosolids and Public Health.  In 2004, 
a VDH epidemiologist noted that the health department “has 
been dealing with possible public health consequences of bio-
solids land applications.”  The epidemiologist explained that 
local advocacy groups allege that there are short term and 
chronic health conditions associated with the use of biosolids, 
and noted that “we have reviewed the medical / scientific and 
public health literature and have not been able to confirm or 
unequivocally deny these allegations.” 
 
VDH regulatory staff indicate that public health is protected by 
numerous checks and balances that exist in the regulatory 



COMMISSION DRAFT - NOT APPROVED 

Chapter 1:  Introduction 13

system for biosolids.  For example, in June 2004, VDH’s Direc-
tor of the Office of Environmental Health Services (an office 
which includes the division overseeing biosolids) wrote, in re-
sponse to a citizen inquiry, that: 
 

There are numerous checks and balances within the 
[biosolids] regulatory system that ensure that the pro-
ducers of the biosolids and the appliers of the biosolids 
comply with requirements designed to protect human 
health. 
 

In its reference to “numerous checks and balances”, this 
communication repeated a theme that was previously stated 
by VDH biosolids staff in communications with citizens in De-
cember 2001 and September 2002. 
 
The production of biosolids material as well as the application 
of material is regulated under the current system.  With regard 
to biosolids producers, the VDH office director’s correspon-
dence indicated that biosolids that are to be applied “must be 
tested routinely for trace metals and a number of other pa-
rameters.”  In addition, “the wastewater treatment facility pro-
ducing the biosolids must utilize approved processes to reduce 
pathogens and organically stabilize the material prior to land 
application.” 
 
With regard to appliers, the correspondence noted that the 
regulatory system: sets standards such that applications do 
not exceed nutrient requirements, provides set-back distances 
based on various features of the site and adjacent properties, 
and provides “site specific operational restrictions” that “can be 
implemented to prevent permit violations or nuisance condi-
tions from developing or re-occurring”.  Finally, the correspon-
dence noted, “inspections by local monitors and our staff can 
detect irregularities either in the application process or in the 
farm sites land applied with biosolids.” 
 
The points noted by VDH staff seem to be encouraging as to 
the public health protection that is provided by the regulatory 
framework.  However, VDH staff comments indicate that site 
specific operational restrictions “can” be implemented, and in-
spections by local monitors and VDH staff “can” detect irregu-
larities.  Chapters 2, 3, and 4 of this report will examine the ex-
tent of oversight that is actually in place to ensure that 
biosolids are applied under the terms of regulations.  The 
chapters examine the capacity for oversight that exists at the 
federal level, and at the State and local levels in Virginia, to 
provide the types of checks and balances noted by VDH. 
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BIOSOLIDS APPLICATIONS IN VIRGINIA 
In Virginia, there has been growth in the amount of agricultural 
acreage to which biosolids have been applied, and in the ton-
nage of biosolids that has been applied.  The spreading of bio-
solids in Virginia has led to contentious debate between those 
who support the permitted application of biosolids, on the one 
hand – for example, VDH, biosolids appliers, and farmers – 
and, on the other hand, some local governments and con-
cerned citizens and citizen groups.  While there are some very 
vocal supporters and opponents of biosolids applications, 
other citizens have less clear-cut views.  In a JLARC staff sur-
vey of local government managers in localities in which biosol-
ids are permitted, relatively few respondents indicated that 
their citizens can be considered supporters or opponents of 
biosolids.  Most respondents indicated that citizens in their lo-
cality are either “wary” or “undecided” with regard to these ap-
plications. 
 

Number of Acres Permitted and Receiving Biosolids Application in Virginia 
Approximately 380,000 of Virginia’s more than eight million ag-
ricultural acres are permitted by VDH for the land application 
of biosolids (Table 2).   The permitted sites include cropland, 
pasture and hay land, and forest land.  Among these usages, 
spreading on pasture land appears to be the most common.  
Only about 51,000 of the permitted acres, or less than one 
percent of the State’s total agricultural acreage, actually re-
ceived a biosolids application in calendar year 2004. 
 
Table 2 
Agricultural Acres Permitted for and Receiving Land  
Application of Biosolids, 2000 to 2004 
Source:  JLARC staff analysis of data provided by VDH. 

 
 
 
 

Calendar 
Year 

 
 

Acres Receiv-
ing Biosolids 
Applications 

 
Cumulative 

Acreage 
Under 

Permits 

Percentage 
of Permitted 

Acres  
Receiving  

Applications 
2000   36,633 246,353     15 % 
2001   42,448 273,807 16 
2002   42,115 322,032 13 
2003   48,503 356,198 14 
2004   50,488 380,775 13 

 
 
As shown in the table, the number of acres receiving biosolids 
and the permitted acres has increased since 2000.  In fact, the 
amount of permitted acres has increased by more than half.  
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Likewise, the acres receiving an application has increased by 
more than a third during that time. 
 
Figure 2A identifies the counties in which VDH permits were 
granted for land application and the amount of acreage that 
was permitted in 2004.  Figure 2B also indicates the amount of 
acreage by county on which biosolids were applied in 2004. 
 
Five counties (Culpeper, Fauquier, Louisa, Orange, and West-
moreland) each had more than 20,000 acres permitted in their 
jurisdictions.  In 2003, VDH estimates that approximately 70 
percent of the permitted acres were used for hay, pasture, or 
forest land. 
 
The amount of biosolids applied annually in a county can vary 
substantially.  Because of harvesting restrictions and biosolids 
availability, biosolids applications generally occur only once 
every three years.  (Applications can occur more often; how-
ever, the applications are spread out over the growing season 
and do not occur at the full agronomic rate.)  Therefore, appli-
cation amounts and acreage used can fluctuate from year to 
year and county to county.  For example, in 2001, almost 
2,500 acres in King William County received biosolids applica-
tions.  During the next three years, however, the number of 
acres receiving applications averaged about 740 acres per 
year. 
  

Tons of Biosolids Applied to Land in Virginia 
Almost 242,000 dry tons of biosolids were spread in Virginia in 
2004.  Of that amount, approximately 232,000 dry tons were 
spread in the State under VDH permits.  Only about 9,100 dry 
tons were spread in 2004 under permits written by DEQ. 
   
According to VDH, approximately 61 percent of the total ton-
nage spread in 2002 was from out-of-state sources.  The ma-
jor source of out-of-state biosolids is the Blue Plains plant, dis-
cussed earlier in this section.  (The District of Columbia Water 
and Sewer Authority that operates the plant estimates that 
about 20 percent of the raw sewage that is treated at Blue 
Plains is from Virginia sources.)  Biosolids from the Blue Plains 
facility accounted for roughly 60 percent of the out-of-State 
biosolids applied in 2002.  Other out-of-state sources have in-
cluded treatment plants in Maryland, New Jersey, New York, 
and Pennsylvania. 
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Figure 2A 
Acres Permitted for Biosolids Applications, by County, 2004 
Source:  JLARC staff analysis of VDH data. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2B 
Acres Receiving Biosolids Applications, by County, 2004 
Source:  JLARC staff analysis of VDH data. 
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While land in 54 counties is permitted for biosolids use, ten 
counties have accounted for close to half of the total dry ton-
nage applied in the State in 2003 and 2004 (Appendix D).  
About 47 percent of the 465,000 dry tons spread during that 
time was applied in these ten counties.  Foremost among this 
group were Buckingham County, which received more than 
33,000 dry tons, and Dinwiddie County, which received more 
32,000 dry tons. 
 

Nitrogen and Phosphorus Content in Biosolids Applied to Land in Virginia 
Biosolids are a source of nutrients such as nitrogen and phos-
phorus.  As noted, in 2003 and 2004, about 233,000 and 
232,000 dry tons of biosolids were applied under VDH permits 
in each year.  This quantity of biosolids is estimated to contain 
about 19.3 million pounds of nitrogen and about 8.4 million 
pounds of phosphorus. 
 
Still, sewage sludge accounts for a relatively small proportion 
of the total nutrient content of all fertilizers applied in Virginia.  
In 1997, for example, when about 200,000 tons of biosolids 
were being applied in Virginia, the nitrogen and phosphorus in 
the biosolids accounted for about 3.6 and 5.1 percent of the ni-
trogen and phosphorus across farm animal manure, farm and 
non-farm fertilizer, and sewage sludge (Table 3). 
 

Table 3 
Nitrogen and Phosphorus Content in Virginia Animal Manure, Commercial Fertilizer,  
and Sewage Sludge, 1997 
Source:  Based on information from the USDA Economic Research Service (its Confined Animal and Manure Nutrient Data system), 
VDH, and DCR. 
 
 
 
Category 

 
Nitrogen 
Pounds 

Nitrogen, 
Percent 
 of Total 

 
Phosphorus 

Pounds 

Phosphorus, 
Percent 
of Total 

Farm Animal Manure 250,500,000    53.6% 79,100,000    56.1% 
Farm Fertilizer 188,300,000 40.3 48,400,000 34.3 
Non-Farm Fertilizer 11,600,000   2.5 6,400,000   4.5 
Sewage Sludge 16,600,000   3.6 7,200,000   5.1 
Total 467,000,000  100.0% 141,100,000  100.0% 

 
Note:  For a more detailed note about the data in this table, see page 8 of the JLARC report Review of Nutrient Management 

Planning in Virginia, January 2005.  The table has not been updated from 1997 because USDA has not, as of August 
2005, updated the farm animal nutrient data it reports to take into account more recent census information.  Since the re-
lease of the JLARC Report in 2005, VDH staff revised the total tonnage figure applied in 1997 to 165,000 dry tons.  As a 
result, VDH believes nitrogen from biosolids would be approximately 13,200,000 pounds and phosphorus would be ap-
proximately 5,700,000 pounds. 

 
According to the Department of Conservation and Recreation, 
nutrient runoff from agricultural sites is considered a leading 
cause of impairment affecting the Chesapeake Bay and Vir-
ginia’s rivers and streams.  While biosolids are not abundantly 
used, the material does contain significant levels of nitrogen 
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and phosphorus, similar to other agricultural fertilizers.  These 
nutrients, if applied incorrectly and in excessive amounts, can 
produce harmful effects on water quality.  Policymakers in Vir-
ginia have made a commitment to reducing nutrient runoff and 
cleaning up the Bay as a signatory to the Chesapeake Bay 
Agreement, and through such initiatives as the Chesapeake 
Bay Preservation Act and tributary strategy planning. 
 

Differing Perspectives in Virginia About the Land Application of Biosolids  
Although biosolids are materials that have been treated, their 
application to fields can negatively impact the neighbors of 
farms where field applications are made.  Potential negative 
impacts on neighbors include foul odors and anxiety over per-
ceived and possibly real health effects (citizens have com-
plained of headaches and gastrointestinal disorders that are 
alleged to stem from biosolids).  Further, under the current 
system, there is no compensation for any negative impacts of 
biosolids applications on the quality of life of neighboring resi-
dents.  Thus, where biosolids applications have an impact 
upon neighbors, the applications represent an example of “an 
externality effect,” where: 
 

One individual’s actions affect the well-being of another 
individual – whether for better or for worse – in ways 
that need not be paid for according to the existing defi-
nition of property rights in society. 

 
Regulatory controls, however, can be put in place, in an at-
tempt to minimize the possible health risks and other poten-
tially objectionable impacts on the neighbors and others, as 
well as to promote environmental protection. 
 
Given the potential benefits of biosolids applications to appli-
cation companies and to farmers, as well as the potential for 
some noxious impacts upon neighbors, perceptions about the 
land application of biosolids can vary considerably.  Exhibit 2 
provides some example comments from Virginians illustrating 
some of their differing perspectives. 
 
Controversy over biosolids issues is often most heated at pub-
lic hearings on permits that are about to be given to an applier 
in a given locality.  A recent example occurred in Amherst, Vir-
ginia, where there was a permit application to spread biosolids 
on a farm bordering a river and across from a recently com-
pleted trailway.  The application provoked a three-hour meet-
ing, with more than 100 people reportedly “squeezed into” a  
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Exhibit 2 
Examples of Differing Perceptions in Virginia of Biosolids Applications 
Source:  VDH staff correspondence with citizens, JLARC staff notes from interviews with farmers, and news articles from the  
Lynchburg News and Advance and Staunton News Leader. 
 
Comments Supporting or Defending Biosolids Comments of Concern or Opposition 

 
“I have been in the field observing biosolids opera-
tions for 20 years and I have been involved in visit-
ing every large sewage treatment facility in the 
State… including those with incinerators.  I person-
ally would prefer to have biosolids applied to fields 
up to 200 feet of my house every 3 years than live 
within several miles downwind of an incinerator… I 
did live… adjacent to a dairy farm.  The animal 
waste spreading odors each spring were stronger 
there than any biosolids land application operation 
that I have observed as of today.”  (VDH staff 
member) 
                               *    *    * 
“It’s continually frustrating to justify every new pro-
ject.  You justify it through all the screaming and 
yelling during the permitting process.  Then once its 
in, people say it’s not that bad.”  (A manager of bio-
solids applications for a permitted company) 
 
                                 *   *   * 
Biosolids are a ‘win-win’ for everyone.  If the mate-
rial is landfilled, it just passes the problem on to the 
community because it takes up landfill space and 
creates environmental problems.  Biosolids are 
good for the land because they improve the quality 
of the soil.  I used it on 140 acres of land three 
years ago.  There were houses all around the fields 
on which it was applied and there were no com-
plaints.”  (Dinwiddie farmer comments, based on 
JLARC staff notes) 
 
                                  *   *   * 
There is not a definitive answer to biosolids that will 
please all interested parties…  Most of my farms 
are larger tracts, removed from denser popula-
tions…  this helps limit complaints.  In a best case 
scenario, I can save $120 to $150 an acre by ap-
plying biosolids.  Savings can be about $45 an acre 
for nitrogen, $40 an acre for lime, and $60 an acre 
for phosphorus.  (Essex County farmer, based on 
JLARC staff notes) 
 

 
“I do take exception to 2 points.  First of all there is 
not a musty smell that is not offensive associated 
with sludge.  It is instead a very very offensive 
stench that cannot be described.  I have lived near 
the old chicken houses in years past and they did 
not come close to this odor.  I pass a hog farm 
when we go to our place at the lake.  This comes 
close in smell but at least we know it is hogs and 
the odor is bearable because you know what you 
are breathing…  Second, I am not sure I agree that 
our symptoms are stress-related.  I teach emotion-
ally-disturbed teenagers.  The headaches I get 
from there are stress-related.  A sore throat and 
congestion from stress I have never developed.  Of 
course it is possible that having this dumped upon 
us and not being able to even go outside to do 
what we need to do without the smell making you ill 
could produce stress.” (Citizen comments to VDH) 
 
                                    *   *   * 
“My husband suffers from [leukemia], a disease of 
the blood for which he has been receiving chemo-
therapy, and which renders him susceptible to seri-
ous bacterial and viral infections…  exposure to 
pathogens such as those found in Class B sludge 
could be fatal to him.  I have emphysema…  The 
added presence of airborne pollutants, and strong 
odors from the application of sewage sludge near 
our home, could exacerbate the symptoms… [this 
is] a scheme whereby rural landowners [are] en-
ticed and encouraged with the promise of free fertil-
izer to provide their land as a disposal site for this 
human and industrial waste, and pose a threat to 
our health, well-being, and property rights…  My 
husband and I are hereby notifying you of our le-
gitimate fears and concerns over the proposed 
spreading / storage of sludge near our home, and 
we request that you deny [the permit] due to the 
real and serious threat that this would pose to our 
health and lives.”  (Citizen comments to VDH) 
 
                                      *   *   * 
“We have chickens and we put chicken manure in 
our yard, but we know what we feed our chickens.  
I think they need to test this stuff long and hard.  I 
think they need a health official to… make sure 
farmers are doing what they are supposed to do.”  
( Citizen comments to VDH) 
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school board meeting room to question VDH staff about the 
proposal, and another 20 people standing in the hallway. 
 
JLARC Survey Results Suggest That Citizens in a Majority 
of “Biosolids” Counties Are Wary of Biosolids Applica-
tions.  Virginia’s counties have often been at the center of the 
controversy surrounding biosolids use.  JLARC staff surveyed 
the county administrators in each of the 56 counties in which 
land has been permitted for the application of biosolids, or a 
permit is pending.  The survey inquired as to the extent of 
concern among the public in their jurisdictions.  Of the 37 re-
spondents, almost two-thirds suggested that environmental 
and public health issues surrounding biosolids applications are 
a local concern.  (In some cases, the administrator distributed 
the survey to the local monitor or another staff person for 
completion.) 
 
More than half of the administrators indicated that their com-
munities are wary of biosolids applications (Figure 3).  Among 
the 37 county responses to the survey question, 20 respon-
dents indicated that the public in their jurisdictions is wary of 
biosolids applications.  Another 11 respondents identified their 
counties as undecided on the issue.  Six respondents indicat-
ing that their citizenry is either supportive or opposed to biosol-
ids applications were evenly split between the two positions. 

 
Figure 3 
County Administrators’ Assessment of the Attitude 
of Their Citizens toward Biosolids Applications 
Source:  Staff analysis of data from summer 2005 JLARC survey of administrators in 
counties in which the land application of biosolids has been permitted by VDH or a 
permit is being considered.  Surveys were completed by either the county administra-
tor or other designated staff, including local monitors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Survey responses also indicated that almost six in ten county 
administrators who responded to the survey believe their pub-
lic’s concern for biosolids applications was medium to high, 
but, as would be expected, that there would be a much higher 
level of concern among those living close to a biosolids appli-
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cation site (Table 4).  In this case, 85 percent of the 33 re-
spondents to this question indicated that they thought the peo-
ple living closest to those sites would have a medium to high 
level of concern. 
 
Table 4 
County Administrator Assessments of the Level of Con-
cern About Biosolids Applications Among Their Citizens  
Source:  JLARC staff survey, Summer 2005. 

 
 
Reported Level 
of Concern 

Among the 
Public in 
General 

Among Citizens 
Nearby 

Applications 
High        3 %       (n = 1)         38 %      (n = 13)
Medium 53 %     (n = 18) 47 %      (n = 16)
Low 38 %     (n = 13) 15 %        (n = 5)
None 6 %       (n = 2) 0 %        (n = 0)
 
Note:  Three counties indicated “No Response” to these questions. 

 
When asked to identify what they believed to be the public’s 
main concerns, odor was selected almost unanimously, as 
well as two items relating to the protection of the environment 
and public health.  Almost all (34 of 35) administrators se-
lected the odors associated with an application as a main con-
cern for their populations (Table 5).  In addition, 28 county 
administrators identified potential groundwater contamination 
as a main public concern, and 23 identified long-term concerns 
about public health. 
 
Table 5 
Public's Main Concerns Regarding the Land Application 
of Biosolids, According to County Administrators 
Source:  JLARC staff survey, Summer 2005. 

 
 

Main Public Concerns As Identified 
by County Administrators 

 
Number of  
Responses 

Odors from biosolids applications  34 
Concerns about potential groundwater 
contamination  28 

Long-term concerns about public health  23 
Biosolids trucks tracking the material on 
local roads 18 

Public safety concerning truck traffic 
(e.g., speeding trucks, 
trucks exceeding bridge weight limit)  

11 

Possible allergic reactions for people 
nearby an application  10 
 
Note:  Respondents were allowed to choose more than one item. 
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The survey responses of the county administrators did not in-
dicate a clear trend as to the level of public concern about bio-
solids applications.  Among respondents, 54 percent saw no 
clear trend in their county, and 31 percent saw a trend to an 
increased level of concern (Table 6).  Only 16 percent of re-
spondents saw a trend toward decreased concern. 
 
Table 6 
Assessment by County Administrators of Trend  
in Public Concern Involving Biosolids Use 
Source:  JLARC staff survey, Summer 2005. 

 
 

Response 
Number of 
Responses 

 
Percentage 

Trend is to an increasing 
level of concern 11   30 % 

Trend in to a decreasing 
level of concern   6   16 % 

No clear trend 20   54 % 
TOTAL 37 100 % 

 
 

STUDY MANDATE AND JLARC REVIEW 
In 2004, governing bodies in at least seven Virginia localities 
passed resolutions expressing concern about biosolids appli-
cations and the State’s biosolids program.  Five of these locali-
ties (Appomattox, Charlotte, Cumberland, Nottoway, and 
Prince Edward) were Southside Virginia localities, a region of 
the State where a substantial quantity of biosolids is applied.  
These localities requested that the General Assembly fully in-
vestigate the existing State program governing the land appli-
cation of biosolids “to insure that proper regulatory and envi-
ronmental oversight and control are in place to fully protect the 
citizens of the Commonwealth of Virginia.”  Also, the local gov-
erning body of Shenandoah County passed a resolution in 
2004 requesting that the General Assembly provide local gov-
ernments with the opportunity to “participate fully” with VDH 
and DEQ in the promulgation of regulations governing the land 
application of biosolids.  Northumberland County requested a 
moratorium on the issuance of biosolids permits “until the sci-
entific data is uniform and is proven safe.” 
 

Study Mandate:  House Joint Resolution 643 
At the 2005 General Assembly Session, the legislature passed 
House Joint Resolution 643, requiring this study.  HJR 643 di-
rects JLARC staff to study the State’s regulatory program gov-
erning the management, treatment, and beneficial use of bio-
solids in order to protect public health, safety, and the 
environment, including an assessment of the current level of 
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funding, staffing, and resources available to VDH for oversight 
and enforcement of the biosolids program.  In addition, JLARC 
is required to assess the resources available to assist local 
governments with implementation of their biosolids inspection 
and monitoring authority.  JLARC staff are also directed to ex-
amine the adequacy of the training and support being provided 
to the biosolids monitors at the local government level.  The 
use of incentives to encourage sharing of information and re-
sources among local governments, including the use of re-
gional or multi-jurisdictional monitors, is also to be reviewed.  
HJR 643 requires JLARC to recommend measures for making 
the complaint response and enforcement efforts more consis-
tent and efficient by enhancing the cooperation between VDH 
and the local governments. 
 

Study Scope 
As noted earlier, VDH and DEQ both have some responsibility 
at the State level for biosolids oversight.  This study focuses 
on VDH’s role, because the department is responsible for 
permitting the vast majority of land applications that occur in 
Virginia.  (DEQ only permits about 9,000 of the approximately 
240,000 dry tons that are annually applied in Virginia.)   
 
To meet the mandate, this JLARC review of the land applica-
tion of biosolids in Virginia focuses on performance in regards 
to the federal, State, and local oversight and enforcement of 
Virginia’s biosolids use regulations, the adequacy of the re-
sources available to perform those functions, and ways to im-
prove State and local as well as intra-local cooperation in this 
area.  (This study is not an evaluation of whether biosolids af-
fect public health, although a description of the current status 
of that debate is included as background material.)  Research 
activities for the review are described in Appendix E and a 
glossary of terms and acronyms is provided in Appendix F.   
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At the federal level, the U.S. EPA is responsible for ensuring 
that biosolids production and use are effectively managed un-
der the Part 503 rule.  The agency currently has approximately 
nine FTEs assigned across its ten regional offices, and an-
other seven staff at the central headquarter.  Virginia is in 
EPA’s Region 3 along with four other states (Delaware, Mary-
land, Pennsylvania, and West Virginia) and the District of Co-
lumbia. 
 
According to EPA, the safe use of biosolids is based on the 
extent to which the material is used in accordance with guide-
lines and standards established in Part 503.  The regulations 
focus on guaranteeing that biosolids:  (1) meet quality control 
requirements when being produced, and (2) are applied in a 
manner that is consistent with established management prac-
tices.  For Class B biosolids, the quality control criteria are 
achieved when the material meets or is below the concentra-
tion ceilings for the regulated chemical pollutants and the ma-
terial has been treated using accepted practices to reduce 
pathogen content and vector attraction.  The application is 
considered to be in compliance when the material is applied in 
a way that meets the general and site-specific requirements 
guiding land applications. 
 
EPA has several opportunities to ensure compliance with the 
Part 503 rule.  EPA staff can review publicly-owned treatment 
plants’ annual reports that identify the annual average chemi-
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.. The Environmental Protection Agency (EPA), charged at the federal 
level with biosolids oversight, has indicated that if biosolids are pro-
duced and utilized in accordance with standards and guidelines, then 
the material constitutes a relatively low risk to public health and the envi-
ronment.  Although acknowledging the need for biosolids producers and 
appliers to meet standards, EPA has given oversight of whether stan-
dards are met a low priority.  The agency has assigned few resources to 
the program and does few inspections.  The agency’s own inspector 
general office, as well as others, have questioned EPA’s ability to en-
sure compliance with its biosolids regulations.  As a result of EPA’s po-
sition on biosolids, state and local governments bear the primary re-
sponsibility for ensuring that applications are properly conducted.  
(Chapters 3 and 4 of this report discuss the role of State and local gov-
ernments in Virginia, respectively.) 
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cal concentrations of the nine regulated pollutants and the 
methods used to meet pathogen and vector attraction reduc-
tion requirements.  Furthermore, EPA can conduct inspections 
of the generating facilities to evaluate the technological proc-
esses used to obtain Class B biosolids and sampling records.  
EPA staff can also be involved in complaint resolutions and 
can conduct on-site inspections of applications.  This chapter 
examines how EPA staff provide oversight of biosolids activity. 
 
 

EPA OFFICE OF INSPECTOR GENERAL CRITICIZED EPA’S 
BIOSOLIDS EFFORTS 

In 2000, the EPA’s Office of Inspector General (EPA OIG) is-
sued a highly critical report of the agency’s compliance en-
forcement with regard to Part 503.  The report found that: 

 
EPA does not have an effective program for ensuring 
compliance with the land application requirements of 
Part 503.  Accordingly, while EPA promotes land appli-
cation, EPA cannot assure the public that current land 
application practices are protective of human health 
and the environment.  (Biosolids Management and En-
forcement, EPA Office of Inspector General, March 
2000.) 

Specifically, the report faulted the agency for not adequately 
performing the critical oversight functions related to quality 
control and site inspections.  In particular, the report found that 
EPA was not reviewing annual reports that are required from 
publicly-owned treatment works and performing few actual on-
site inspections of POTWs and land applications sites.  The 
report stated that the cumulative weight of these problems 
may not only result in risks to human health and the environ-
ment, but also result in a loss of public confidence. 
 
 

USE OF ANNUAL REPORTS TO OVERSEE BIOSOLIDS 
PRODUCTION HAS SOME LIMITATIONS 

EPA’s OIG reported that the agency was reviewing few of the 
required Discharge Monitoring Reports (DMR) annually sub-
mitted by wastewater treatment facilities.  DMRs identify the 
recorded metal concentrations and pathogen and vector at-
traction treatment options used by the wastewater facilities.  
EPA also requires facilities to report the highest concentration, 
or spike, recorded for each of the regulated chemical pollut-
ants as part of their DMR submissions.  The EPA OIG re-
ported that in 1998, staff in EPA Region 3 did not review any 
of the 485 reports that were submitted. 
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Since the 2000 EPA OIG report, EPA Region 3 has improved 
its oversight of the data reported by the generators.  The 
agency now enters the technical data from the DMRs into a 
database that produces a single report.  This report presents 
each plant’s average chemical concentrations (by reporting 
frequency) from the reporting year and which options were se-
lected to treat pathogens and vector attraction. 
 

DMRs May Not Consistently Detect Short-term Spikes in Pollutant Concentrations 
An evaluation of the DMRs prepared by many of the treatment 
facilities that land apply in Virginia shows that average chemi-
cal concentration levels are well below the ceiling limits estab-
lished by Part 503, at least during the 2004 report period.  This 
is not particularly surprising, as the 2002 NRC report noted 
that the limits for the nine chemicals regulated by EPA are 
relatively easy to achieve.  In addition, under Part 503, facili-
ties are only required to sample the biosolids being produced 
from one to 12 times annually, depending on the amount of 
tonnage that is land applied or given away.  Therefore, the 
representativeness of the data available for the DMR reports is 
somewhat limited to begin with. 
 
Problems can occur if facilities produce a material that con-
tains a concentration greater than the limit (representing a 
spike) of one of the chemical constituents and that material is 
subsequently land applied.  While on a monthly or annual ba-
sis chemical pollutant concentrations may be low compared to 
the established limits, greater variation can occur on a day-to-
day basis.  Short-term spikes above the concentration limits, 
though rare, have occurred.  This creates potential problems 
for land applications of biosolids from facilities that produce 
biosolids on a frequent basis.  The biosolids coordinator in 
EPA’s Region 3 office said that when reviewing the DMRs, if 
the highest recorded value is greater than the allowable limit, 
then EPA questions whether the biosolids were land applied.  
If so, the federal agency may take action against the POTW. 
 
At least one incident has occurred in Virginia involving an ex-
ceedance of the chemical concentration limits according to 
VDH staff.  The incident is described below. 
 

During 2002, the Henrico County POTW generated 
biosolids with molybdenum (a metallic element used to 
harden other metals) concentrations higher than the 
ceiling limits.  Upon learning of the problem, the facility 
was required to landfill the material until the issue was 
resolved.  According to VDH staff, it is possible that 
some of the biosolids containing the high molybdenum 
concentrations were land applied. 
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DMRs Contain Information on Pathogen Reduction Processes, 
But No Data on Effects of Such Treatment 

Part 503 requires that POTWs record and report the methods 
used to reduce pathogens and vector attraction.  Each facility 
is required to include this information in its annual Discharge 
Monitoring Report to EPA.  In order to achieve Class B status 
with regards to pathogens, the POTW can use one of three 
accepted alternatives established by Part 503.  The regula-
tions also establish ten options for achieving vector attraction 
reduction requirements. 
 
However, when submitting their annual DMRs, POTWs are not 
required to report any data identifying to what extent the meth-
ods used were successful at pathogen or vector attraction re-
duction.  As a result, if one of the processes used by a plant 
fails to achieve the necessary pathogen or vector attraction 
reduction requirements, that information will not be reported on 
the DMR. 
 
 

EPA HAS A LOW PRIORITY AND FEW RESOURCES FOR 
OVERSEEING BIOSOLIDS ACTIVITY 

The 2000 OIG report concluded that limited federal oversight 
of biosolids stemmed from a low priority for the program at 
EPA.  This assessment continues to be accurate. 
 

EPA Rarely Inspects Biosolids Applications 
The 2000 EPA OIG report found that the agency performs few 
biosolids inspections.  For example, the report states that in 
1998 EPA performed only 167 inspections of POTWs and land 
applications sites nationwide, two of which were conducted by 
Region 3 staff.  On-site activity does not appear to have in-
creased since then.  The EPA Region 3 coordinator indicated 
to JLARC staff during this review that only one site visit was 
performed in the region since 2002, to an application site in 
Pennsylvania. 
 
On-site inspections are important, the EPA OIG report con-
tended, because there are no requirements for land appliers to 
report any information to EPA.  The EPA OIG report stated: 

  
Only through actual inspections of land application 
sites would EPA gain information about compliance 
with Part 503 management requirements, such as use 
of buffer zones, avoidance of wetlands, recognition of 
harvesting restrictions and grazing restrictions.  (Bio-
solids Management and Enforcement, March 2000.) 

Since 2002, EPA staff have 
observed only one biosol-
ids application in Region 3, 
and that was in Pennsyl-
vania. 
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EPA Continues to Give a Low Priority to Biosolids Oversight 
The agency has been criticized for not making biosolids over-
sight a greater priority.  In 2000, the EPA OIG reported that 
because EPA contends that there is a relatively low risk to 
human health and the environment as the result of biosolids 
use, the agency has chosen to allocate its limited resources to 
higher priority concerns.  In 2002, the EPA OIG prepared a fol-
low-up report to its 2000 study of the agency’s biosolids pro-
gram.  The EPA OIG indicated that “EPA’s position is that the 
resources allocated to biosolids are appropriate when bal-
anced against competing priorities.”  As part of EPA’s 2003 re-
sponse to the NRC report, the agency again stated that given 
the complexity and relative risks of biosolids, the agency had 
an “appropriate level of resources assigned to biosolids com-
pliance and enforcement activities.” 
 
EPA staff interviewed during the summer of 2005 for this re-
view indicated that, in the agency’s view, research done in the 
biosolids area identifies it as a low risk for health or environ-
mental problems.  Therefore, the agency still continues to fo-
cus its limited resources on other regulatory issues. 
 

EPA Resources for Biosolids Oversight Are Limited 
The low priority for the biosolids program at EPA has resulted 
in limited staffing for the function.  The 2000 EPA OIG report 
indicated that in 1998 there were about 18 FTEs in EPA’s ten 
regional offices assigned to biosolids.  However, only seven 
were responsible for inspections and enforcement.  A subse-
quent follow-up on EPA’s program reported that the number of 
FTEs in the regions had declined to 10 in 2000, four of which 
were for inspections and enforcement.  The NRC report indi-
cated that EPA had roughly nine regional positions assigned to 
biosolids in 2002.  This included staff for inspections and en-
forcement as well as permitting, technical assistance, and 
other activities.  Currently, the Region 3 biosolids coordinator 
is the only position allocated to address all biosolids concerns 
in five states and the District of Columbia. 
 
In September 2001, the national coordinator for state-level 
biosolids programs wrote to EPA requesting that the agency 
devote more resources to the biosolids program, and that the 
agency issue a position statement reaffirming its support of the 
beneficial use of biosolids.  An EPA assistant administrator re-
sponded: 
 

The agency has only finite resources to discharge a 
large number and variety of responsibilities to address 
risks to the nation’s water resources.  The challenge, of 
course, is to use the available resources to reduce risk 
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to human health and the environment in the most effec-
tive ways.  EPA also believes that, within its resource 
constraints, EPA can best contribute to beneficial reuse 
by maintaining scientific knowledge and risk assess-
ment capabilities; setting, enforcing, and revising stan-
dards; and providing tools for decision-making at the 
watershed level…  EPA generally supports beneficial 
reuse of biosolids, but it is the responsibility of the local 
government to make local decisions regarding use and 
disposal options that are consistent with the Part 503 
rule. 
 

In an interview conducted for this review, the EPA Region 3 
biosolids coordinator told JLARC staff that current staff re-
source levels for biosolids at EPA are about the same as at 
the time of the NRC report.  Thus, despite the concerns that 
have been voiced about the adequacy of EPA’s program, and 
although biosolids activity has increased during the last two to 
three years, EPA resources allocated to the function have re-
mained the same.  Thus, EPA contributes relatively little in the 
way of checks and balances to ensure that land applications 
actually comply with requirements.  While EPA does examine 
whether the limits for nine chemicals are generally met, and 
whether approved processes are used for pathogen treatment, 
it leaves the role of on-site compliance monitoring to states 
and / or local governments. 
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Pursuant to the study mandate, this chapter examines the 
State’s role in overseeing land applications of biosolids in Vir-
ginia.  The chapter particularly focuses on the issue of the 
oversight of the applications, although other issues are also 
addressed.  The assessment in this chapter of VDH’s current 
oversight performance is used as a basis for suggesting im-
provements to the oversight of biosolids. 
 

VDH IS RESPONSIBLE FOR OVERSIGHT OF BIOSOLIDS ACTIVITY 
VDH is responsible for permitting application activities under 
the biosolids use regulations when a facility contracts to have 
its biosolids spread by another entity.  Administration of the 
biosolids program is organized within VDH’s Office of Envi-
ronmental Health Services, through the Division of Wastewater 
Engineering (DWE).  Currently, VDH has three full-time posi-
tions assigned to administer the biosolids use regulations.  In 
addition, another full-time position is assigned part of the time 
to biosolids work, to provide complaint response and field in-
spections.  The three positions dedicated to biosolids, includ-
ing the DWE director, are located in VDH’s central office in 
Richmond.  The position working part-time on biosolids serves 
from VDH’s Lexington office.  The DWE director reports to the 
director of the Office of Environmental Health Services.  An-
other position provides assistance with hearings and regula-
tory development.  However, the position is not organized 
within the division. 
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.. In Virginia, the Department of Health (VDH) has primary responsibility 
for permitting and enforcing the land application of biosolids.  However, 
VDH’s oversight of biosolids is currently weak.  While VDH does investi-
gate public complaints, few routine inspections are conducted, calling 
into question VDH’s ability to detect irregularities.  Enforcement actions 
are rare.  A statutorily-required complaint database has not been proac-
tively maintained, and the agency has not ensured that biosolids fees 
are consistently collected.  Rulemaking activity is slow.  VDH regulations 
lack a method of ensuring public awareness of biosolids site access re-
strictions, and accountability issues surrounding animal access restric-
tions need to be addressed.  VDH’s approach to the regulation of biosol-
ids is overly reliant on the good will of the operators themselves and on 
citizen complaints to achieve compliance. 
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VDH staff are responsible for issuing permits to contractors 
who have been assigned the responsibility for land-applying 
biosolids produced at a treatment works by the owner of the 
facility.  Two of the central office positions and the part-time 
position perform inspections related to permit issuance, biosol-
ids spreading, and complaints.  Staff are also responsible for 
administering a fund to reimburse local governments that carry 
out their own biosolids monitoring and testing activities.  Legis-
lation enacted in 2003 requires VDH to develop and implement 
a certification program for land appliers and a training program 
for local monitors.  The DWE director is in charge of adminis-
tering the biosolids use regulations as needed. 
 
The biosolids workload of the division is impacted by the vol-
ume of complaints that are received.  Complaints are often 
about biosolids odors, but other issues surface from com-
plaints as well, such as the tracking of biosolids on roads, 
animals on the fields within 30 days of application, and per-
ceived violations of buffer areas. 
 
In September 2004, a citizen who had brought a regulatory 
compliance problem to VDH’s attention, wrote the following: 
 

My immediate concern is that a violation here indicates 
that violations are occurring statewide.  How do you 
police biosolids applications to [i]nsure compliance with 
state ordinances?  I would appreciate your insight, and 
understanding of how the process works. 

 
This question, as well as other issues surrounding VDH’s role 
in regulating and overseeing the land application of biosolids, 
are addressed by this chapter of the report. 
 

VDH RECEIVES REPORTS FROM APPLIERS ON BIOSOLIDS APPLIED TO FIELDS 
Permits are issued to a contractor (a biosolids applier) for an 
entire county and are written for a five-year period.  Permits 
can be modified to include more acreage or another source of 
biosolids after initial approval.  Contractors must identify any 
site-specific characteristics of each field in a permit applica-
tion.  For new permits, VDH conducts an on-site inspection to 
verify the accuracy of the site-specific information, such as 
slopes, wet areas, and nearby residences.  Localities may 
comment, but only on site-specific issues related to the pro-
posed site(s) will be considered by VDH when determining 
whether to issue the permit. 
 
Contractors are required to provide VDH with a monthly report 
identifying, by county, each application that was made in the 
previous month.  The monthly report must include the biosol-
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ids’ source and an analysis of the material (chemical levels for 
the nine regulated chemicals, and nitrogen and phosphorus 
data).  The generator provides the chemical concentration 
analysis information to the contractor based on a rolling 
twelve-month average.  According to VDH staff, the reports 
are checked quickly to determine the extent to which the re-
corded pollutant concentrations are approaching the regulated 
limits.  VDH staff indicate that these documents will receive a 
more detailed review if it is found that the limits are being ap-
proached or an unusual concentration has been recorded. 
 
With regard to the pollutants for which data are provided, this 
monthly report does serve as a second “cross-check” of the 
EPA DMR reports.  However, VDH relies upon the accuracy of 
the data provided by the applier (who received the information 
from the generator).  There is no independent measurement of 
any pathogen levels contained in the biosolids by VDH.  Ac-
cording to the DWE director, if sampling and testing of biosol-
ids for pathogens are being done independently of the pro-
ducer and applier, then these activities are being done by local 
monitors. 
 

MOST LAND APPLICATIONS OCCUR WITHOUT ON-SITE OVERSIGHT BY VDH 
VDH performs three main types of inspections with regard to 
biosolids applications: 
 

• Inspections for permit applications – These in-
spections are performed before a permit is issued 
to a site and are intended to identify any site-
specific features that should be accounted for in the 
permit. 

 
• Complaint inspections – When complaints from 

the public are received, VDH may go to the site 
where biosolids are being or have been applied to 
determine if any permit violations have occurred.  
Section 32.1-164.5 (C9) of the Code of Virginia re-
quires VDH to develop a procedure for the prompt 
investigation and disposition of complaints.  Com-
plaints are received by phone, e-mail, and letter.  
According to the DWE director, after a complaint is 
received, staff first contact the land appliers to iden-
tify who was working in the area of the complaint.  
Staff then go to the site and investigate the opera-
tion using a complaint inspection checklist.  They 
will also speak with the person who made the com-
plaint for additional information or to inform that 
person of the findings from the investigation.  Once 
the investigation is finished, copies of the checklist 
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are forwarded to the locality in which the complaint 
originated, the land applier, and the complainant, if 
requested. 

 
• Routine inspections – These are inspections of on-

going applications of biosolids that are not in response 
to complaints.  These inspections are done simply to 
check if permit requirements are being adhered to.  
VDH has developed a site inspection checklist that 
staff use when conducting routine inspections.  The 
checklist includes sections devoted to:  (1) general in-
formation about site location, ownership, and the con-
tractor, (2) field data regarding site and soil conditions, 
application rates, and biosolids information, and (3) in-
spector observations and comments concerning com-
pliance with management practices.  

 

VDH’s Focus Has Been on Permits and Complaints 
According to VDH staff, their main focus has been on permit 
applications, complaint response, and regulatory development 
which are required by statute and regulation.  This stated prior-
ity is supported by data obtained for this review (see Table 7).  
While VDH does not systematically track the number of routine 
inspections that are done, a review of VDH correspondence 
files, interviews with VDH staff, and a review of data for 2004 
and 2005 furnished by VDH, yielded the data for permit issu-
ance, routine, and complaint inspections that are shown in the 
table.     
 

Table 7 
Number of Inspections Performed by VDH DWE Staff 
Related to Biosolids 
Source:  JLARC staff analysis of data supplied by VDH. 

 
Year Permit Issuance Complaint Routine 
2000 Not indicated 28 12 
2002 Not indicated 12 20 
2003 Not indicated 58 Not indicated 
2004 71 55 19 
2005 (Jan. – Aug.) 28 27 10 
Average for full 
years 

 
71 

 
38 

 
17 

 
Note:  Routine and complaint inspection numbers for 2000, and the number of complaint in-

spection in 2003, are figures noted in VDH correspondence files (from prior to the time 
of the JLARC review).  VDH correspondence files did not provide an indication of in-
spection levels in 2001.  The 2002 figures were provided by VDH’s biosolids director 
in an interview with JLARC staff.  The 2004 and 2005 figures are based on a JLARC 
staff review of information furnished by VDH.    
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Relative Lack of Routine Inspections Calls into Question 
VDH’s Ability to Detect Irregularities 

VDH lacks a systematic effort to ensure that biosolids applica-
tions are conducted according to the established management 
practices and site-specific requirements.  As shown in the ta-
ble, VDH staff perform few routine inspections during the 
course of a year.  In 2004, more than 1,100 land applications 
occurred.  However, information from VDH staff indicate that 
only about 19 routine inspections and 55 complaint inspections 
were conducted. 
 
Further, according to VDH staff, routine inspections are not 
scheduled as the result of a plan to address perceived compli-
ance-check needs.  Instead, routine inspections occur as a re-
sult of VDH staff being in the vicinity of a land application, 
usually as the result of a permit issuance or a complaint, and 
having the time to visit an additional site.  Furthermore, little 
oversight is provided following an application to make certain 
that the public access restrictions are being followed. 
 
In two of JLARC staff’s site visits to fields where biosolids had 
been spread, issues regarding compliance with the depart-
ment’s operational standards were observed.   
   

On a site visit with a major applier to a hay field receiv-
ing liquid biosolids, JLARC staff observed that the 
buffer areas had not been marked using flags as re-
quired in the operator’s manual.  When VDH approves 
a contractor’s operating and management plan, the 
practices described in it become part of the permit.  In 
this case, failing to mark the buffered part of the field is 
a technical violation of the permit.  (Failure to do so has 
led to the misapplication of materials inside buffer 
zones on a number of occasions.)  When asked why 
the flags had not been used, the operator of the 
spreading equipment said that he had enough experi-
ence to know which areas of the field should not be 
spread.   In May of this year, VDH carried out an en-
forcement action against another land applicator for a 
similar violation. 

* * * * * 

On a site visit with a county administrator and monitor, 
JLARC staff observed that some biosolids had been 
tracked outside of the buffer area.  The monitor called 
the contractor later that day and asked that the biosol-
ids in the buffer area be removed, which was done. 

VDH’s ability to detect ap-
plication irregularities is 
compromised when com-
plaint inspections are sup-
plemented by only 19 rou-
tine inspections for more 
than 1,100 land applica-
tions. 
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VDH correspondence reflects the uncertain status of routine 
inspections at the agency.  For example, a VDH staff member 
responsible on a part-time basis for inspections wrote in 2003: 
 

[Another staff member] suggested I start conducting 
some routine inspections of biosolids in my region so I 
am familiar with the personnel and locations.  I would 
be glad to do this if you [and another inspector] think 
that there is merit to it.  We visited a [applier company 
name] site today and those guys would tighten up their 
operations if they knew someone was watching.  We 
saw what appeared to be some over-applying and 
some minor buffer violations.  I know that [another 
company’s name] does a decent job but routinely docu-
menting the fact may be useful. 

 
Several factors appear to contribute to an environment in 
which staff charged with inspection responsibilities ask if doing 
some routine inspections might have some “merit.” 
 

• An important factor is the limited amount of staff re-
sources available to perform biosolids work.  As noted, 
available staff time is focused on permit issuance and 
complaint inspections. 

 
• The presence of out-of-state monitors at a number of 

applications may be a factor.  The Blue Plains treat-
ment facility, accounting for about 46 percent of the to-
tal dry tonnage of biosolids applied in Virginia, hires the 
Maryland Environmental Service (MES) to monitor its 
biosolids applications. 

 
• VDH staff report their ability to perform on-site inspec-

tions is limited by their lack of knowledge regarding 
where the land appliers are working at any specific 
time.  Under the current regulatory framework, contrac-
tors are not required to notify the department of the 
day(s) they plan to work in a county, and weather con-
ditions, generator requests, and malfunctioning equip-
ment can affect where the contractors will operate on a 
daily basis.  (Proposed changes to the biosolids use 
regulations would require contractors to notify counties 
at least 15 days in advance of any applications that are 
scheduled to occur in that jurisdiction.  However, under 
the proposed language, VDH is not notified.) 

 
• To some degree, VDH presumed that the creation of 

monitor positions would free the department from some 
of its oversight functions, or at the least augment State 
resources.  For example, as part of the department’s 
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comment on the creation of the biosolids fee fund, the 
department stated that an advantage of providing fees 
to support local monitors is that “the credibility of this 
controversial state permit program will be enhanced.”  
The department stated that “the use of local monitors 
will alleviate the need to increase the VDH staff in or-
der to provide for routine surveillance of operations 
permitted through the regulations.” 

 
These factors, however, are not sufficient to permanently ex-
cuse VDH from providing more routine oversight to enforce 
State-regulated, State-permitted activities.  The department 
can insist upon timely information from contractors about 
spreading plans.  MES inspectors work for one of the genera-
tors, not the State; and, to the extent that these inspectors are 
on-site, they only test the material for pH and odor, and are not 
required to share their findings with VDH.  Also, as will be 
documented in detail in Chapter 4, many counties permitted 
for biosolids do not have a monitoring function established, 
and in other counties where it has been established, lack of 
expertise has been a concern, and testing of biosolids or soil is 
rare.  Thus, VDH still needs to have the resources necessary 
to perform a credible oversight role.  Additional inspector posi-
tions for biosolids oversight could be authorized (and paid for 
from fee funds with a statutory change, as will be discussed in 
Chapter 5).   
 
The lack of inspection presence in the field puts VDH in a re-
active position concerning any issues that may arise, instead 
of proactively being able to address such issues.  This is prob-
lematic from the perspective that, like other fertilizers, once 
biosolids have been spread onto an agricultural site, it is diffi-
cult to recover the material.  Where opportunities for nutrient 
loss are involved, such proactive oversight is especially impor-
tant.  Additionally, an inspection presence, sometimes an-
nounced and sometimes unannounced, helps to make it more 
likely that requirements will be observed.  Moreover, the DWE 
director told JLARC staff that making certain that site-specific 
requirements are followed is critical to ensuring that the appli-
cations are being done correctly. 
 
 
Recommendation (1).  The Virginia Department of Health 
should allocate two FTE staff positions for the primary pur-
pose of conducting routine inspections of biosolids spreading 
operations and compliance with site access restrictions.    
During times of the year when little spreading is taking place, 
the positions should also be assigned to work on local moni-
tor training issues, and assist with other biosolids oversight 
functions, such as permitting. 
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Recommendation (2).  The Department of Health should 
develop a process that requires the cooperation of biosolids 
appliers in identifying the time periods in each county during 
which biosolids spreading is expected to occur.  The depart-
ment should use that information to prepare routine inspec-
tion plans and a general schedule.  Routine inspection plans 
should provide for a sufficient number and quality of inspec-
tions, in different geographic regions and involving various 
generators and contractors, to:  (1) detect and prevent on-
going irregularities in the operations of biosolids applications, 
(2) systematically assess and document compliance levels 
across appliers, and (3) confirm on a spot-check basis that 
access restriction requirements are being observed.   

 

VDH GENERALLY RESPONDS TO COMPLAINTS IN A TIMELY MANNER, BUT SHOULD 
BETTER MAINTAIN A STATUTORILY-REQUIRED COMPLAINT DATABASE  

The Code of Virginia requires VDH to have “procedures for the 
prompt investigation and disposition of complaints” concerning 
biosolids.  While the division has not adopted a formal proce-
dure for complaint response in response to the statute, the di-
vision indicates that its policy is to investigate complaints at 
the land application sites within 24 hours of receiving the com-
plaint.  Survey results from the counties indicate that VDH is 
not consistently meeting this objective, but suggest that VDH 
staff are responding within one to two days to complaints that 
are reported by county staff.  Among respondents who were 
aware of VDH’s response time, a majority indicated that VDH 
responds in 24 hours or less, and 82 percent (14 counties) 
said that VDH staff responded to complaints in their county 
within 48 hours of the time the complaint was forwarded to the 
department (Table 8).  The distance from VDH’s central office 
in Richmond to the county does not appear to affect the 
amount of time it takes VDH staff to investigate the complaint.  
Counties as far away from Richmond as Frederick, Clarke, 
and Westmoreland responded that VDH staff will investigate a 
complaint in their jurisdictions within 24 hours, on average. 
 

Table 8 
County Assessment of the Average Amount of Time That Passes 
Before VDH Responds With a Complaint Investigation 
Source:  JLARC staff survey, Summer 2005.  Table excludes county respondents who said they did not know VDH’s re-
sponse time.   

 
 
Average Time in Which VDH Has Responded 

Number of 
Responses 

Percentage of 
Responses 

24 hours or less   9    53% 
Greater than 24 hours but within 48 hours   5 29 
Greater than 48 hours but within 168 hours (7 days)   3 18 
More than a week   0   0 
TOTAL 17          100% 
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In addition, local governments also appear satisfied with 
VDH’s handling and disposition of complaints in their jurisdic-
tions, although some localities did express concerns.  Of the 
15 respondents who reported attending a complaint investiga-
tion with VDH staff, 13 (87 percent) reported that the investiga-
tion was mostly or completely thorough.  Only one county 
found the investigation to be not thorough at all. 
 
While VDH staff appear to be responding to complaints in a 
timely manner, they are not providing information about the 
complaints to the public in a timely manner, as required by the 
Code of Virginia.  Section 32.1-164.5 of the Code of Virginia 
states that VDH shall maintain a database of all complaints re-
ceived during the calendar and previous year, information 
about the complaint, and how it was resolved.  During the 
course of this review, the database was not updated between 
December 2004 and mid-September 2005, although more 
than 20 complaints were investigated by VDH during that time. 
 
The database could be further enhanced if counties would re-
port all complaint information to VDH.  In fact, it would make 
the database more comprehensive and might also provide the 
department with vital information about how well field opera-
tions are being conducted and the need for greater oversight.  
For example, county administrators were asked on the survey 
whether they forward each complaint they receive to VDH.  Of 
the 30 counties that responded, only slightly more than half 
(53 percent) said that all complaints were forwarded to the de-
partment.  This is despite the fact that §32.1-164.5 (C9) of the 
Code of Virginia requires localities to notify the department 
and the permit holder of complaints.  The lack of localities for-
warding complaints could also explain why a third of respon-
dents indicated that they did not know how often VDH investi-
gates complaints in their county or how long it takes the 
department to respond to a complaint. 
 
Recommendation (3).  The Virginia Department of Health 
should ensure that its publicly available complaints database 
is proactively maintained.  VDH should ensure that the infor-
mation is updated at least on a monthly basis. 
  
Recommendation (4).  Local governments should notify the 
Virginia Department of Health of all complaints, as required 
by the Code of Virginia. 
 
 

VDH HAS TAKEN FEW FORMAL ENFORCEMENT ACTIONS 
Since 2001, DWE has issued eight notices of violation and six 
consent orders for violations of the biosolids use regulations.  
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Fines from the six Consent Orders totaled $3,750, and ranged 
from $500 to $1,000. 
 
It is difficult to determine to what extent these eight violations 
represent the totality of violations that have occurred on-site, 
because VDH is not conducting routine inspections on any 
type of schedule.  However, among the cases that VDH has 
pursued, there are indications that VDH is relatively lax in en-
forcement, including in dealing with repeat offenses of a simi-
lar nature by the same company.  The following case exam-
ples illustrate this concern. 
 

In January 2004, a biosolids company responded to 
VDH (which had received a complaint about one of 
their applications):  “the field manager mistakenly 
spread [a] portion of the field prior to the technical staff 
completing the flagging of the buffer area…  we agreed 
that if the field had been completely flagged prior to 
application…  biosolids would not have been applied 
there… [Our company] will [remind] field operations 
that all fields must be properly flagged before conduct-
ing spreading operations.” 
 
In July of that year, a complaint investigation again 
found that the same company had not flagged fields at 
an application site, and had applied biosolids 40 feet 
from a well [current VDH regulations require 100 feet of 
separation], and on four fields that had been identified 
in the site plan as drainage ditches.  The applier 
scraped the biosolids out of the well buffer area.  VDH 
settled for a $500 fine, and another agreement with the 
applier that it would “ensure that all buffer areas are 
flagged in advance of land application operations.” 
 

*     *     *     *     * 
 
In 2000, VDH found through a complaint inspection 
that a company had applied biosolids such that there 
were “two locations where biosolids had moved off the 
field and into drainage ways,” and “may have entered 
the stream.”  The company denied that there were 
problems.  A VDH staff member wrote, “I am con-
cerned that this problem was either ignored, or not 
considered significant by your firm.”  The company was 
asked to follow VDH recommendations and submit a 
revised operation plan. 
 
In February 2002, a VDH complaint investigation of a 
job by the same applier found that biosolids were being 
applied to fields directly from a tanker truck, exceeding 
the permissible rate of application.  The project man-

Since 2001, VDH has is-
sued eight notices of viola-
tion, and six consent or-
ders, with fines totaling 
$3,750.  
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ager stated that the equipment broke down, and he 
was “trying to keep the biosolids moving.”  The VDH 
inspector noted to the project manager that they had 
previously discussed that this type of application could 
not be done.  VDH requested that company officials re-
view their procedures, report to the department, and 
revise its operation plan to ensure that the situation did 
not recur.  When the company responded, VDH found 
that the company denied exceeding the loading rate, 
but said that it had instructed field personnel that “they 
are not to apply biosolids directly from a tanker truck.”  
VDH wrote to the company that “in so doing, you have 
addressed the concerns of this Office.” 
 
In July of that year, VDH staff observed that the com-
pany had applied biosolids to a field with slopes ex-
ceeding 15 percent.  The areas were outlined in a soils 
map as having 15 to 25 percent slopes.  In addition, 
“the biosolids were observed within 25 feet of the 
stream below a swale [a low, moist tract of land ] where 
biosolids had been applied.”  The inspector wrote that 
“it could not be determined if the biosolids had entered 
the stream.”  The company was asked to review its 
procedures.  
 
The company reported back that it had rented a differ-
ent instrument to measure the slope of the area alleged 
to be greater than 15 percent, and found that “of the 
several locations that were checked, only two could be 
found that exceed 15 percent by a few tenths of a per-
cent.”  The company indicated that it would try to be 
more careful not to apply in areas that may drain and 
lead to runoff in heavy rains.  VDH records do not indi-
cate that the department independently verified the 
company’s claim, but the department decided that no 
violation was supported.  VDH noted in a letter to the 
company that the operational changes that it was offer-
ing to make “were previously offered” by the company 
to VDH to address “runoff events” in 2000.  VDH re-
minded the company of its responsibilities to maintain 
an operational plan that protects public health, and 
(based on the record provided by VDH) concluded the 
matter. 
 
Then, in October 2002, a VDH complaint investigation 
found that an application by the same company ap-
peared to be heavy in spots, and found that the biosol-
ids were applied in one pass at a rate exceeding re-
quirements (20,444 gallons per acre, versus 14,000 in 
the regulations).  Once again, however, VDH records 
do not indicate that any sanction was applied. 
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Instances such as these appear to be worthy of stronger ac-
tion by the department.  VDH appears to be overly lenient with 
repeat offenses, sometimes only requiring renewed commit-
ments from the appliers to improve their operations by inform-
ing their crews of the need to follow the rules. 
 
To some extent, enforcement can be expected to be rare and 
relatively weak under current circumstances, with the limited 
number of inspections that are conducted.  However, it also 
appears that VDH staff could benefit from the availability of 
guidance materials that reflect agency thinking about handling 
non-compliant situations, and formalize expectations. 
 
Currently, VDH has not prepared any formal guidance docu-
ments to assist staff as they administer the biosolids’ program 
regulations (other than the Fee Guidance Manual, which fo-
cuses on assisting local governments in using the reimburse-
ment process).  Such guidance documents potentially offer a 
centralized source for technical information to staff and may 
provide enhanced consistency in operations.  States such as 
Michigan and Pennsylvania have developed and implemented 
similar guidance documents. 
 
An enforcement manual could aid VDH staff as they encounter 
violations and consider potential actions.  (The document 
could also be useful for local governments that have adopted 
biosolids ordinances.)  The manual could describe the various 
types of violations that may occur, the potential impact to pub-
lic health and the environment resulting from different viola-
tions, the frequency with which specific problems have oc-
curred in the past, as well as outline enforcement actions 
based on the severity of the violation.  For some requirements, 
such as the 15 percent maximum slope requirement or the 
flagging of buffer zones, the guidance manual could specify a 
“no tolerance” policy for any exceedance or violation of re-
quirements.  If applied to the slope requirement, for example, a 
no tolerance policy might help serve to discourage appliers 
from spreading biosolids on slopes that are measured to be at 
or near the 15 percent threshold. 
 
 
Recommendation (5).  The Virginia Department of Health 
should establish a guidance document that addresses en-
forcement issues, including the general circumstances under 
which enforcement action will be taken.   
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VDH IS NOT ENSURING THAT CONTRACTORS CONSISTENTLY PAY 
THE FEES THEY OWE FOR THE TONNAGE THAT IS APPLIED 

For this review, JLARC staff asked VDH questions about the 
size of the biosolids fee fund balance and the amount of fee 
payments received in 2004.  The amount that VDH reported to 
JLARC for 2004 was lower than expected with the use of a 
$2.50 per ton charge against the quantity of tonnage that was 
reported annually.  An ensuing comparison by VDH staff of the 
fees collected against the tonnage reported in counties with 
biosolids ordinances revealed that in 2004, VDH should have 
collected $260,254 from appliers.  However, $208,757 was 
collected, leaving uncollected fees of $51,497.  (In addition, 
VDH also found that there is $29,000 in uncollected proceeds 
for work done in 2005 prior to September.) 
 
Initially, VDH could not account for why this money went un-
collected.  VDH staff indicated that the department had not 
been verifying the amounts being paid against the tonnage be-
ing applied.  VDH was able to produce data on the uncollected 
amounts by applier.  The data revealed that one of the three 
major appliers had paid slightly more than VDH’s tonnage data 
would suggest.  However, the other two major appliers ap-
peared to be $23,317 short on $74,040 owed, and $22,526 
short on $96,643 owed.  Additionally, three contractors who 
performed land applications in 2004 made no payments to 
VDH during the year. 
 
With the detection of this problem in early September, 2005, 
VDH has contacted the contractors to assess payment gaps.  
Of the two major appliers that were short in their payments, it 
was determined that: (1) VDH had not received payments from 
one of the contractors for June and July 2004, and the con-
tractor agreed to submit the amount to VDH, and (2) the sec-
ond contractor agreed with VDH figures on the biosolids ton-
nage and payment figures, determined that it needed to check 
with subcontractors to see if they had paid their share, and 
agreed to work with VDH to change the way they submit 
checks (the Code of Virginia requires that all payments must 
come from the contractor, and not subcontractors).  Two of the 
contractors who made no payments on relatively small bal-
ances have also indicated to VDH that they will send checks 
for verified tonnage.  The third contractor has since gone out 
of business. 
 
The fact that VDH was unaware of this gap at the time of the 
review, and had more than $51,000 in fees from 2004 that had 
not been collected, indicates that more rigorous oversight of 
fee payments is needed.  In the two weeks that followed the 
identification of this problem, VDH collected $15,657 of these 
funds.  Also, VDH staff have indicated that a quarterly audit 

As of early September 
2005, VDH was unaware 
that payments from biosol-
ids contractors were 
$51,000 less than they 
should have been for work 
done in 2004. 
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procedure of the payments and tonnage applied will be imple-
mented.  The agency needs to continue to ensure that the fees 
that are owed are paid.   
 
 

VDH SUPPORT OF LOCAL MONITORS COULD BE IMPROVED 
As discussed in Chapter 1, localities have the authority under 
State statute to test and monitor biosolids.  Statutory language 
passed in 2005 will require VDH to offer a training program for 
local monitors.  Survey results from this review indicate that 
there are several areas in which VDH’s support of local moni-
tors could be improved.  These areas include:  training, the 
sharing of information, and the facilitation of information shar-
ing among localities. 

Improvements in Training 
Legislation approved by the 2005 General Assembly requires 
VDH to establish a training program for local biosolids moni-
tors.  Counties that have enacted a biosolids ordinance are eli-
gible to have someone attend.  The training program is to ad-
dress the provisions of biosolids regulations, sampling and 
chain of custody control, and complaint response and report 
preparation, among other areas. 
 
At the time of this review, however, the legislative require-
ments had only recently been put into place.  Results from the 
JLARC staff survey of counties indicates that operational con-
cerns and State regulations are among the areas that need 
training focus (Table 9).  Operational concerns account for the 
majority of complaints that localities report receiving, and thus, 
it is important that monitors have the training to competently  
 

Table 9 
County Opinions on Future Local Monitor Training 
Source:  JLARC staff survey, Summer 2005. 
 
What additional training, or greater focus on certain 
components of the VDH training, would be beneficial 
to the monitors in performing their functions? 

 
Number of 

Respondents 
Operational concerns (such as biosolids site access, odor control, road track-
ing and cleanup) 

15 

General training on State regulations 13 
Complaint investigation and resolution 12 
Sampling techniques 12 
Nutrient management planning 10 
Reimbursement process for the biosolids fee fund 10 
VDH has provided enough training   1 
Other   4 
 
Note:  Respondents could choose more than one response.  There were 35 responses to this question. 
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handle issues such as odor complaints or trucks tracking bio-
solids on the road.  Also, 13 respondents expressed a desire 
for greater clarification from VDH on State regulations and 
their application at the local level.  Of the 35 respondents to 
this question, only one thought that VDH has provided enough 
training. 
 
Recommendation (6).  The Virginia Department of Health 
should offer additional training opportunities that address, in 
an in-depth manner, matters such as:  the content of the bio-
solids regulations, departmental expectations of appliers 
based on the regulations, effective on-site techniques for 
monitoring biosolids applications, and department expecta-
tions as well as effective techniques for responding to com-
plaint situations.  While the training should be offered under 
the auspices of the department, the department should utilize 
outside expertise to conduct some of the training as seems 
appropriate. 
 
Recommendation (7).  Materials from training sessions 
should be used in conjunction with other information to de-
velop a user-friendly guidance manual for local monitors.  
The manual should address, in lay terms, the questions that 
local monitors may frequently have in fulfilling a monitoring 
and testing role.  The manual should indicate VDH expecta-
tions and best practice ideas for handling different types of 
challenging situations that have been experienced previously 
or can reasonably be anticipated.   
 
 

Improvements in VDH’s Sharing of Information With Localities 
It appears that some improvements need to be made in the 
area of information sharing between VDH and local monitors, 
and across localities.  JLARC staff found during this review 
that many local governments believe that VDH does not share 
some relevant and needed information about the biosolids 
program.  In addition, it appears that local governments could 
benefit from sharing more information among themselves.   
 
The data contained in Table 10 indicates the degree to which 
county administrators believe VDH keeps them informed, in-
cluding information about any regulatory changes or policy de-
cisions.  Among the 37 respondents, 46 percent (17 respon-
dents) claimed that VDH has kept their jurisdiction only 
“somewhat informed” or “never informed” of program changes.  
For example, staff in Westmoreland and Orange counties told 
JLARC staff that their counties do not know what is happening 
in Richmond and were unaware of potential regulatory and 
statutory changes.  Furthermore, only 16 percent of respon-
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dents reported the department has kept their county “com-
pletely informed” about changes.  The results suggest that 
many localities may not be aware of changes, potential 
changes, or other useful information. 
 

Table 10 
Locality View on Extent to Which VDH Has Kept Them Informed 
About the Biosolids Program 
Source:  JLARC staff survey of county administrators, Summer 2005. 
 
In your opinion, to what degree has VDH kept your county informed about the biosolids pro-
gram, including any regulatory changes or policy decisions: 
 Number Of 

Respondents 
 

Percent
Completely informed about the program and any changes   6   16% 
Mostly informed about the program and any changes 14   38% 
Somewhat informed about the program and any changes 10   27% 
Never informed about the program and any changes   7   19% 
TOTAL 37 100% 
 
Note:  There were 37 responses to this question.  Percentage does not equal 100 due to rounding. 

 
Without the necessary information from VDH, local officials are 
finding it difficult to mitigate the concerns of citizens and 
elected officials.  For example, staff in King George County 
feel that being kept up-to-date is important because local poli-
ticians and officials need to be able to respond to constituents’ 
concerns regarding biosolids applications.  Spotsylvania 
County’s response to the JLARC staff survey indicated that a 
solution to this situation would be for VDH staff to attend a 
Board of Supervisors meeting at least once a year to brief and 
update local officials and citizens. 
 

VDH Could Help Facilitate the Sharing of Information Among Localities 
Currently, local governments share a limited amount of infor-
mation with VDH and each other.  As discussed earlier in this 
chapter, §32.1-164.5 of the Code of Virginia requires “localities 
receiving complaints concerning land application of sewage 
sludge to notify the Department and the permit holder.”  How-
ever, fewer than half of the respondents to the JLARC staff 
survey reported forwarding all of the complaints to VDH that 
are received by the county. 
 
In addition, counties are not sharing their information concern-
ing the use of biosolids with other jurisdictions.  JLARC staff 
surveyed local governments to help assess the extent of in-
formation being shared among counties.  Among the 36 re-
sponses, 50 percent (18 respondents) do not communicate 
with other jurisdictions to share relevant biosolids information. 
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The survey also asked localities what information from other 
counties would be useful to their county’s biosolids program.  
Table 11 shows that counties are interested in information 
from other counties regarding complaints, public hearing is-
sues, and communication from VDH concerning the biosolids 
use program.  Interestingly, localities also responded to this 
question by again mentioning the need for increased informa-
tion from VDH.   
 

Table 11 
Locality Assessment of Other County Information 
That Would Be Useful to Their Biosolids Program 
Source:  JLARC staff survey of county administrators, Summer 2005. 
 
 
Type of Information 

Number of 
Respondents 

Communication from VDH concerning biosolids use program 26 
Public hearing issues 25 
Complaint information (type of complaint, land applier, etc.) 20 
Complaint investigation information 18 
Notification about forthcoming applications 15 
Inspection information 11 
Other   2 
 
Note:  Respondents could choose more than one response.  There were 36 respondents to this question. 

 
One approach that could be adopted to increase communica-
tion and support between VDH and localities is monthly up-
dates from VDH on the latest biosolids information.  This 
communication could be in the form of a monthly email or 
newsletter sent to county administrators, local monitors, and 
other officials requesting to be included on the list.  Regular 
updates would assist in ensuring consistency among all per-
mitted jurisdictions.  It would also provide county officials with 
better information that can then be passed on to the boards of 
supervisors or concerned citizens when biosolids-related is-
sues develop.  A Louisa County official told JLARC staff that 
their citizens are more accepting of biosolids use when the 
county can demonstrate that it is knowledgeable about the is-
sue. 
 
Limited communication between counties results in jurisdic-
tions missing out on potentially helpful information.  Local gov-
ernments that monitor biosolids activities have access to in-
formation about their experiences with land appliers, ideas 
about monitoring, and information about reimbursement pro-
cedures.  However, there is currently no system in place for 
sharing this information across localities.  To advance the 
timely and continuous sharing of knowledge across jurisdic-
tions, VDH should establish a place on its web site that is ac-
cessible to county and VDH staff to share information and 
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identify contacts in each locality.  Access to such information 
may also lead to informal communications between monitors. 
 
Recommendation (8).  To better inform localities about the 
biosolids program, including regulatory changes or policy 
changes, the Virginia Department of Health should develop 
and implement a method to distribute information to localities 
on a monthly or quarterly basis. 
  
Recommendation (9).  The Department of Health should 
create a place on its web site for county staff charged with 
biosolids oversight to share information. 
 
 

REPRESENTATION ON BURAC FOR LOCAL GOVERNMENTS 
AND CONCERNED CITIZENS COULD BE INCREASED 

VDH has an advisory committee to assist the department and 
the State Board of Health in developing regulations.  This com-
mittee, the Biosolids Use Regulation Advisory Committee (BU-
RAC), is limited to 25 members, of which four are ex-officio 
members representing State agencies.  Of those 25, a majority 
have financial interests, or represent people with financial in-
terests, in the use of biosolids.  Seven of the representatives 
are biosolids producers, and three are biosolids contractors.  
In addition, there are representatives of the agricultural com-
munity, and wastewater treatment associations. 
 
While BURAC is advisory in nature, it helps set the regulatory 
agenda and helps determine the ideas that go before the 
Board of Health.  Included in the 25 members are only two 
representatives from county governments, and two citizen 
members.  Ideally, BURAC tries to reach a consensus.  How-
ever, this does not always happen.  When there is disagree-
ment, it is difficult to see how the collective opinion of the 
group could not favor the position of the regulated community, 
given the composition of the group. 
 
To increase the credibility of BURAC outside of the biosolids 
industry, consideration should be given to expanding or recon-
stituting the membership of BURAC to provide for more repre-
sentation of local governments, and to include more knowl-
edgeably concerned citizens.  Besides providing for more 
diverse viewpoints and input, an expanded or reconstituted 
membership that includes more local government representa-
tion may also have the desirable benefit of increasing the ex-
tent to which county governments are informed of develop-
ments in the biosolids program. 
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Recommendation (10).  The Virginia Commissioner of 
Health should increase or reconstitute the membership of the 
Biosolids Use Regulation Advisory Committee to provide for 
more input from local governments in localities where biosol-
ids are applied to land, and for more input from concerned 
citizens. 
 
 

SOME CHANGES ARE NEEDED IN THE VDH BIOSOLIDS USE REGULATIONS, 
AND VDH’S APPROACH TO ENFORCEMENT 

VDH is currently working on some changes to its regulations 
for biosolids.  Such changes have been driven by legislative 
action and input from the biosolids industry and others.  Ex-
amples of the proposed changes include:  more timely notifica-
tion of local governments prior to spreading, extending the 
minimum distances between where biosolids can be applied 
and the residences of persons who may be affected by the 
odor, and development of regulatory programs to certify land 
appliers and train local monitors. 
 
While some of the potential changes appear to offer program 
improvements, VDH’s process for developing the regulations 
has moved very slowly, and the provisions that are currently 
under consideration are not sufficient to address most of the 
improvements that are called for in this chapter.  Two specific 
areas of concern include: (1) the slow pace at which VDH has 
developed regulations implementing statutory requirements for 
nutrient management plans for biosolids application sites, and 
(2) methods to achieve the public and animal access restric-
tions that are provided for in biosolids regulations. 
 

VDH Should Improve the Timeliness of Its Rulemaking Efforts, Such as 
Rulemaking for Nutrient Management Plan Requirements 

Legislation enacted in 2003 requires that nutrient management 
plans be developed for all sites where land applications of bio-
solids occur.  Nutrient management plans (NMPs) are docu-
ments that identify practices for minimizing adverse environ-
mental effects that result from the over-application of nutrients 
such as nitrogen and phosphorus, while also improving crop 
production through the efficient use of nutrients.  (JLARC staff 
completed a report in 2004 on Virginia’s nutrient management 
planning program.) 
 
According to VDH staff, the change in statutory language was 
initiated by the Department of Conservation and Recreation 
(DCR) as a way to account for the nutrient content of the bio-
solids.  DCR is responsible for administering the State’s NMP 
regulatory program, which already requires NMPs for certain 
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confined animal and poultry feeding operations.  NMPs repre-
sent one of the State’s efforts to protect and improve water 
quality in the Chesapeake Bay and other State waters. 
 
Specifically, §32.1-164.5 (C8) of the Code of Virginia states 
that VDH is to adopt regulatory language requiring the devel-
opment of NMPs for all sites where biosolids are applied.  
Moreover, the NMPs must be written by DCR-certified nutrient 
planners.  Also, DCR approval is required for plans written for 
confined animal feeding operations or sites that receive biosol-
ids applications more frequently than once every three years 
at greater than 50 percent of the annual agronomic rate. 
 
In the two-plus years since enactment of the legislation, VDH 
has not produced a proposed regulation for public comment.  
The DWE director told JLARC staff in late August 2005 that 
the department hopes to present the proposed regulatory 
amendments at the Board of Health’s October 2005 meeting.  
If adopted at that time, the amendments would then go to the 
Department of Planning and Budget for review and through the 
other stages of the regulatory process.  It is unclear how much 
time will pass until final adoption. 
 
The director of DWE reported that the time taken so far to de-
velop the regulatory amendments does not appear to differ 
substantially from other regulatory changes that have been 
made to the biosolids use regulations.  BURAC has been in-
volved with developing the amended language, but has met in-
frequently in the past.  He added that the changes have been 
made more difficult because DCR is in the process of amend-
ing its regulations with regard to nutrient management plan-
ning.  Additionally, the department is using this process to 
make other amendments to the biosolids use regulations that 
have been required by the General Assembly, including lan-
guage addressing work-stoppage issues where there is a dis-
pute between a locality and a contractor about the existence of 
a violation, and language addressing extended buffers to miti-
gate odor issues. 
 
However, DCR’s regulatory amendments to the nutrient man-
agement planning program should not have affected VDH’s 
ability to adopt language requiring the development of NMPs 
for biosolids sites or DCR approval of NMPs written for the 
specific circumstances described previously.  Under the stat-
ute, land applications are to occur under the auspices of 
NMPs, and whether that occurs under DCR’s current or future 
nutrient management planning regulations should not matter.  
In the future, VDH should be more diligent in developing and 
implementing rule changes to the biosolids use program that 
are necessary to accomplish statutory objectives.   
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VDH Should More Actively Address Site Access Restriction Issues 
As noted in Chapter 2, access restrictions were established by 
EPA to limit the potential for a person or animals to come into 
contact with biosolids as well as track the material from the 
site.  Restrictions are 30 days for animal grazing and for public 
access at sites with a low potential for public exposure, and 
one year for public access at sites with a high potential for 
public exposure.  Almost all sites to which biosolids are ap-
plied are considered as having a “low” potential for access un-
der EPA definitions, since “high” potential is deemed to apply 
to sites such as parks and golf courses where Class B biosol-
ids are rarely used.  
 
VDH staff state that the land applier is responsible for ensuring 
that public and animal access is restricted.  In addition, the 
landowner signs an agreement that public and animal access 
to the property will be restricted for the applicable time periods.  
However, questions arise as to the type of control that should 
be considered sufficient to achieve the site “restriction” or 
“control” called for by regulation, and also the exact nature of 
the landowner versus applier responsibilities in these situa-
tions.  
 
Public Access Restrictions to Biosolids Sites.  EPA and 
VDH regulations do not specify any particular minimum meas-
ures to achieve site access control.  For example, there is no 
requirement that a sign be posted alerting people to the fact 
that an application has occurred and that they are prohibited 
from entering the site for a period of time.  There also is no re-
quirement for the construction or use of a restrictive barrier, 
such as a fence.  EPA’s position (and some other states also 
take this view) is that biosolids are applied to private property, 
and this fact alone may be construed as adequate to meet the 
public access restriction requirement.  Of course, this attitude 
assumes that all unsuspecting visitors to the property, as well 
as all would-be “trespassers” – including community children 
whose parents may not have been informed about the pres-
ence of biosolids in the area – do not merit any notice about 
the existence of recently-applied biosolids.  This attitude on 
the part of regulators also appears to make the public access 
restriction unenforceable in most cases.  Contractors as well 
as property owners can argue that: (1) the property upon 
which they applied biosolids was private property; (2) like EPA 
and state regulators, they believed that members of the public 
should have known it was private property and stayed off, and 
(3) for these reasons, they saw no need to take any action to 
restrict or discourage public access. 
 
Some states, however, require more specific action by biosol-
ids appliers to address the public access issue.  For example, 
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Ohio requires that at least one sign be in place at each “obvi-
ous access point” to a property on which biosolids have been 
applied.  The following describes Ohio’s approach. 
 

Legislation adopted in Ohio in 2000 amended the law 
to require the posting of signs at sites where Class B 
sewage sludge is land applied.  The state’s environ-
mental protection agency was required to develop 
minimum standards for this signage requirement.  One 
or more signs must be posted at application sites for at 
least 30 days (or one year, if the site is a high exposure 
site).    
 
Biosolids staff in Ohio indicate that the 30-day signage 
requirement was considered “the best way” to address 
the public access restrictions.  A view seemed to pre-
vail that if public access is to be restricted for 30 days, 
then some minimum duty exists to inform people 
throughout that time period that biosolids have been 
applied at the site. 
 
Initially, there was concern from the regulated commu-
nity about having a signage rule.  Staff indicate that 
there was a concern about the posting of the signs be-
cause appliers “don’t want to draw attention to them-
selves.”  Ohio contacted Pennsylvania, which already 
had a signage requirement.  (In Pennsylvania, signs 
must be posted for 30 days prior to the application, and 
leaving signs up for 30 days after application is en-
couraged).  Ohio was informed that the requirement for 
relatively prolonged sign postings was working well, al-
though petty vandalism of signs was an occasional 
problem. 
 
The regulation adopted in Ohio required that signs be 
posted at all sites where Class B bulk sewage sludge is 
applied.  The signs are required to state “NOTICE:  
CLASS B SEWAGE SLUDGE HAS BEEN APPLIED 
TO THIS SITE.”  The signs include the name of the 
permittee and the permittee’s telephone number.  To 
help ensure visibility, letters used in the signs are to be 
of a particular height, and the signs are to be “posted 
within twenty-five feet of an obvious access point(s) 
and shall be unobstructed from view.”  Any authorized 
site with road frontage “shall have at least one sign fac-
ing the road, within twenty-five feet of the road when 
possible, and shall be unobstructed from view.”  The 
signs are to be in place for a minimum of 30 days at 
low public exposure sites, and a minimum of one year 
at high public exposure sites. 
 

Some states, such as 
Ohio, have required a more 
proactive approach, with 
the posting of signs for at 
least 30 days following 
application. 
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The biosolids staff in Ohio indicate that compliance 
with the requirement appears to be good.  In addition, 
vandalism of signs has not been a problem. 
 

In Virginia, the initial biosolids use regulations as promulgated 
in 1994 established a strong policy for restricting public access 
for Class B, Class III pathogen-treated biosolids.  (At that time, 
State regulations differentiated Class B biosolids into a Class II 
and a Class III).  Under the regulations, when Class III material 
was applied, access to the site was restricted for at least 18 
months.  In addition, access was to be “controlled by trespass-
resistant fencing in all except those remote sites not accessi-
ble to the public.”  Signs were also required to be posted “in 
conspicuous places every 100 feet in wooded or heavily vege-
tated areas and every 500 feet in open areas.”  However, 
when the Class III designation was eliminated from the regula-
tion, so were any references to the use of any particular 
mechanisms to ensure public access restrictions to biosolids 
sites. 
 
Proposed regulatory changes that are underway in Virginia do 
not address the issue of how to achieve the 30-day access re-
striction.   For other purposes (to increase the amount of notifi-
cation given in localities), VDH’s proposed regulatory language 
requires contractors to identify their application sites by post-
ing a sign at least 48 hours prior to commencing operations, 
and by keeping the sign in place at least 48 hours after the 
spreading has been completed.  Thus, the sign is required to 
remain on-site for only two rather than 30 days following com-
pletion of the application.  Also the proposed regulations re-
quire only one sign, regardless of the size of the application 
site or the number of potential access points. 
 
If site access restrictions are to be regarded as one among 
several components of biosolids regulations providing mean-
ingful “checks and balances” to ensure public protection, then 
the component should be addressed in a more meaningful 
way.  In addition to current VDH plans to require the posting of 
a sign at least 48 hours prior to application, signs should also 
be posted for a 30-day period following application, so that the 
public is informed of the presence of biosolids throughout the 
timeframe of the access restriction.   VDH should also con-
sider regulatory provisions or permit conditions requiring tres-
pass resistant fencing in areas that are not remote from the 
public, or where animal access to the property is a concern. 
 
In addition, VDH should consider whether the “low” and “high“ 
public access designations used by EPA are sufficient for Vir-
ginia.  Applications are being made on sites in Virginia on agri-
cultural land that is adjacent to trailer parks, towns, and vil-
lages.  To the extent that permits are granted in such areas, 
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neither a “low” nor “high” public exposure assumption seems 
appropriate.  VDH should consider providing a “medium” des-
ignation, with somewhat longer access restrictions than the 30 
days required for “low” access sites. 
 
Restricting Animal Access to Biosolids Sites.  Under fed-
eral and State regulations, access of animals to biosolids sites 
is to be restricted for a period of 30 days after application.  The 
requirement is a challenge to enforce under the best of cir-
cumstances.  It is not feasible to have a sufficient inspection 
presence to determine if animals have accessed biosolids 
sites at any time during the 30 day period.  For this reason, 
violations of the restriction primarily come to the attention of 
VDH through the complaints of neighbors who are aware that 
such a prohibition exists, and photograph the violation. 
 
Records furnished to JLARC staff by VDH indicate some of the 
situations wherein the animal access restriction issue has 
come to the attention of the agency.  The records also indicate 
that a lack of specificity in the regulations means that the exact 
responsibilities for meeting the requirements are not clearly 
understood.  The following case examples illustrate some 
problems with the current requirements.  
 

In 2003 in Charlotte County, VDH found that cows had 
access to and may have been grazing on an area less 
than 30 days after biosolids were applied.  The applier 
of the biosolids agreed to a compliance order stating 
that the applier would inform landowners of application 
sites of their responsibility to control access to the 
sites.  The applier also agreed to meet specific condi-
tions that are not already set forth in law.  The applier 
agreed to “ensure that fencing and other such restric-
tions for access to the land application site(s) are ade-
quate and will be maintained as such, to prevent graz-
ing animals, such as cattle from entering the site(s) to 
which biosolids have been applied prior to the passing 
of the required time period.”  Further, the applier 
agreed to “either install, or assist the landowner and/or 
farmer in repairing fences as necessary to prevent 
such access.”  In addition, the applier agreed to pay a 
$750 civil fine.  
 

*     *     *     *     * 
 
In April 2004, a complaint investigation in Northumber-
land County found cattle on fields less than 30 days af-
ter biosolids were applied.  VDH sent a warning letter 
to the farmer, indicating that if the agreement were not 
observed in the future, VDH would withdraw the prop-
erty from the permit for future applications.  As in the 
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Charlotte County case, a $750 civil penalty was im-
posed on the applier, and the applier agreed to help 
ensure that fencing and other such restrictions for the 
access of grazing animals would be adequate and 
maintained. 
 

*     *     *     *     * 
 
In Appomattox County in September 2004, VDH found 
that no fence was present between cattle and an area 
that had received biosolids less than 30 days before.  
VDH staff sent a letter to the applier indicating that the 
applier “has the responsibility for verifying that cattle 
have been removed from permitted land application 
sites and ensuring that cattle are adequately restrained 
from access to the sites following application.” 
 
The applier responded to VDH by stating that “it is not 
known how the cattle ended up on the site,” but indi-
cated that once discovered, the applier and the farmer 
responded promptly and took exceptional measures to 
get the cattle off the field.  The applier argued that the 
companies applying the biosolids do not have any 
“rights to control or possess the landowner’s property.”  
Thus, the company asserted, the landowner “is the 
only one with legal ability to comply with those re-
quirements because he has legal possession and con-
trol of the site and of his livestock.”  The landowner’s 
failure to observe access restrictions, the applier ar-
gued, “cannot be an occasion of liability for the permit 
holder.” 
 
Further, the applier stated, “laws imposing penal sanc-
tions must provide reasonable notice of what conduct 
is required or prohibited, so that persons wishing to 
avoid sanction will know how to regulate their conduct 
in accordance with the law.”  The applier concluded 
that “the only clear statement in the regulations… 
places responsibility on the landowner”, and “nothing in 
the [Biosolids Use Regulations] or the Virginia Code 
places a permittee on notice that it will be held in viola-
tion of state law for a landowner’s failure to control his 
livestock.”  Unlike the Charlotte County and Northum-
berland County cases, the records furnished to JLARC 
staff do not indicate any fine or conditions placed upon 
the applicant in response to the incident.  The case ap-
pears to have concluded with a warning letter to the 
farmer. 
 

In the first two case examples, the consent orders specified 
conditions for the farms that it appears should instead have 
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been included directly in VDH’s regulations.  On farms where 
animals are grazed, there should be requirements providing 
that fencing or some physical barrier between grazing animals 
and the biosolids fields should be in place and consistently 
maintained. 
 
In addition, in the third case example, the applier raises some 
legitimate concerns about whether it is reasonable and appro-
priate to expect the applier to be liable for landowner actions 
or inactions that allow cattle on the site.  VDH needs to exam-
ine the animal access restrictions and landowner / applier 
agreements within its regulations.  If appliers are to share in 
the responsibility for ensuring that animals are kept out of the 
biosolids over the 30-day period in question, then certain spe-
cific minimum expectations should be identified that appliers 
can realistically achieve.   

 
 

Recommendation (11).  VDH should require that appliers of 
biosolids post signs about the application for a minimum of 
30 days (or one year, for high access sites) following the ap-
plication.  Signs should be posted at known access points 
and along road frontage. 
   
Recommendation (12).  VDH should develop a “medium“ 
public access designation for biosolids sites, providing 
somewhat longer access restrictions and signage require-
ments than 30 days.  This designation would be used to ad-
dress sites that do not fit the “high” access designation, but 
are in areas that are not actually remote from the public, 
such as sites that are close to trailer parks, neighborhoods, 
or towns. 
 
Recommendation (13).  VDH should examine the animal 
grazing restrictions of its regulations.  VDH should develop 
language that requires, on farms where animals are grazed, 
the use of fencing or physical barriers to prevent animal graz-
ing on the biosolids fields.  VDH should continue to require 
that landowners sign agreements to keep animals off the 
biosolids sites for the required timeframe.  In addition, VDH 
should develop regulatory language that sets forth clear and 
realistic expectations for the actions that biosolids appliers 
are to take to help ensure compliance with the animal access 
restrictions on biosolids sites. 
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State law gives the Virginia Department of Health the respon-
sibility for regulating and issuing permits to contractors to land 
apply biosolids in the Commonwealth.  Consequently, the 
courts in Virginia have held that local governments may not 
establish prohibitions or restrictions in local ordinances which 
circumvent VDH’s regulatory and permitting authority.  How-
ever, each local government has been given the authority, un-
der Section 62.1-44.19:3 of the Code of Virginia, to adopt a lo-
cal ordinance on biosolids that provides for the following: 
 

testing and monitoring of the land application of sew-
age sludge within [the locality’s] political boundaries to 
ensure compliance with applicable laws and regula-
tions. 

 
The statutory provisions authorizing the local monitoring and 
testing program were enacted by the Virginia General Assem-
bly in 2001. 
 
This chapter describes the current status of the local testing 
and monitoring program in Virginia.  The chapter provides in-
formation on the extent to which local ordinances have been 
adopted, and monitors put in place, across all localities with 
biosolids permits.  Survey data are then used to consider is-
sues such as: factors causing some counties to reject the use 
of the testing and monitoring authority; the extent to which 
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.. Local governments may adopt biosolids ordinances, but they cannot en-
force more restrictive conditions on the use of biosolids than already ex-
ist as part of the State program.  Local governments can oversee the 
land application of biosolids through a local monitoring and testing pro-
gram. 
 
Although four years have passed since the monitoring and testing au-
thority was established in State law, few counties have an effective 
monitoring and testing program.  Among counties in which there are 
permits for biosolids, some lack a biosolids ordinance, and a majority do 
not have a local biosolids monitor.  In the counties that do have an ordi-
nance and monitor, almost all monitors go on-site to observe at least 
some spreading operations.  However, their expertise is limited, and on-
site testing is rare.  Consequently, the local testing and monitoring ap-
proach represents a limited addition to biosolids oversight statewide. 
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monitors go on-site for land applications; the backgrounds and 
expertise of the monitors; the activities that monitors perform 
when on-site, including the prevalency of on-site “testing” by 
the monitors; and training opportunities for local monitors. 
 
 

BIOSOLIDS ORDINANCES TO QUALIFY FOR THE TESTING AND MONITORING 
PROGRAM ARE LACKING IN MANY COUNTIES 

Of the 54 counties in which biosolids spreading has been per-
mitted, 36 do not have a biosolids ordinance that is recognized 
by VDH for participation in the local testing and monitoring 
program (see Figure 4).  Twenty-seven of these counties have 
no adopted local ordinance, while ten counties have ordi-
nances that have not been approved by VDH.   
 
Thirteen of the 26 counties with no local ordinance at all re-
sponded to the JLARC staff survey of county administrators.  
Several reasons were given by survey respondents for the 
lack of an ordinance.  Six county administrators expressed the 
opinion that their county has not adopted an ordinance be-
cause the county still sees biosolids oversight as a State re-
sponsibility (Table 12). 
 
Table 12 
Reasons Some Local Governments Are Not Adopting 
Biosolids Ordinances 
Source:  JLARC staff survey, Summer 2005. 

 
 

Reason Given on the Survey 
Number of 

Respondents 
The State should be responsible for regulating 
and enforcing the use of biosolids in Virginia 

 
7 

An ordinance has limited usefulness since it only 
allows the locality to monitor applications and 
test the material, as opposed to regulate its use 
within the jurisdiction 

 
6 

The county believes that an ordinance may lead 
to a lawsuit from the land appliers operation here 

 
2 

The county does not have the time, funding, or 
expertise to create and enforce an ordinance 

 
2 

The county does not receive enough biosolids 
material to warrant an ordinance 

 
2 

 
Other  

 
5 

 
Note:  Respondent could choose more than one response.  There were 15 re-
sponses to this question. 
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The following comment reflects the reasoning behind such a 
decision: 
 

The County has not enacted an ordinance providing for lo-
cal testing and monitoring because the County sees that 
as merely a shifting of the responsibility that [has been] 
mandated to VDH.  Localities cannot enact ordinances ad-
dressing the land application of biosolids that are more 
stringent than the VDH regulations, but localities are ex-
pected to hire monitors to do VDH's work if we want testing 
and monitoring done with a promise of reimbursement, 
maybe.  Even with the testing and monitoring programs, 
our elected officials aren't convinced that the program will 
bring about any useful benefit to the locality nor that citizen 
concerns will be addressed in a favorable manner. 
 

Similarly, another five localities suggested an ordinance has 
limited usefulness since it only allows the locality to monitor 
applications and test the material, as opposed to regulate its 
use within the jurisdiction. 
 
 

MOST COUNTIES WITH BIOSOLIDS ORDINANCES FOR MONITORING AND 
TESTING PURPOSES INDICATE THERE ARE SOME BENEFITS 

Of the 28 counties with biosolids permits that have local ordi-
nances (19 approved by VDH, and 9 unapproved), 21 re-
sponded to the JLARC staff biosolids survey.  (Amherst 
County has adopted a VDH-approved ordinance and Isle of 
Wight County has adopted an ordinance that has not been 
approved by VDH, but no permits have been issued for the 
counties.)  Of the 21 respondents, 17 (approximately 81 per-
cent) indicated that the ordinance has been beneficial.  For 
example, one county identified several benefits to their juris-
diction. 
 

The ordinance allows a local contact to be involved in 
the land application of biosolids process.  The process 
of developing an ordinance allows the public to have 
some input, and also allows the local monitor to be 
proactively involved.  The ordinance overall provides 
the legal backing to force land appliers to comply with 
the County.  The public outcry and opposition has set-
tled some since the adoption of the ordinance due 
mainly to the fact that the County is aware of what is 
taking place and can speak knowledgably. 

 
Staff in Cumberland County stated they met with a land applier 
to draft an ordinance and, as a result of the meeting, the land 
applier agreed to abide by certain additional rules even though 
they were not required.  Other counties described the benefit 
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as having more input with State officials and the land appliers 
throughout the permitting process.  For example, Prince Ed-
ward staff said that having an ordinance on the books makes 
the appliers of biosolids take the locality more seriously. 
Some ordinances have benefited counties by addressing a 
common county and citizen concern, the impact to the envi-
ronment.  Specifically, Clarke County staff reported that their 
ordinance allows on-site review by local officials to address lo-
cal concerns such as the potential for biosolids to contaminate 
groundwater in karst terrain. 
 
In addition, the Code of Virginia provides that localities with an 
adopted ordinance have the authority to halt an application.  
Monitors have reportedly shut down applications for reasons 
such as bad weather or noxious odors.  However, a monitor 
does not have the authority to impose fines for violations. 
 
 

IN MOST LOCALITIES WITH BIOSOLIDS ORDINANCES AND MONITORS, SOME 
ON-SITE OVERSIGHT IS PROVIDED, BUT THE SCOPE IS LIMITED 

Of the 28 counties in which land is permitted and that have 
biosolids ordinances, 21 responded to the JLARC survey.  
Among the 21 responding counties, 16 reported having local 
monitors, while five (Appomattox, Cumberland, Hanover, King 
George, and Spotsylvania) reported having ordinances but no 
person assigned to perform local monitoring. 
 
The local monitor is the locality’s point person for biosolids 
oversight, potentially fulfilling the testing and monitoring func-
tion that is authorized in State statute.  A positive finding from 
this review is that of the 16 counties reporting on the survey 
that they have a local monitor, all but one indicate that their 
monitor goes on-site during biosolids spreading some or most 
of the time (Table 13).  Thus, there are at least 15 counties in 
which the local monitor function is providing some frequency of 
routine on-site oversight. 
 
Table 13 
Counties With Local Monitors Report That Monitors Are 
On-Site Most or Some of the Time for Land Applications 
Source:  JLARC staff survey, Summer 2005. 

 
 
 
Response 

 
Number of 

Respondents 

 
Percentage of
Respondents 

All of the time   0       0 % 
Most of the time   9 56 
Some of the time   6 38 
None of the time   1   6 
Total 16    100 % 
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A problem, however, is that most of the local monitors have 
limited expertise, the role they play on-site is limited, and few 
counties are participating in training intended to increase the 
capabilities of the local monitors.  These concerns are dis-
cussed in the remainder of the chapter. 
 

Individuals Assigned Biosolids Monitoring Duties Take on the Workload 
In Addition to a Regular Workload 

Various types of personnel in counties have been designated 
to fulfill biosolids monitoring duties.  In most instances, these 
individuals take on the monitoring duties in addition to a regu-
lar workload.  Most frequently, the regular workload and the 
expertise of the individuals assigned to also address biosolids 
is not focused on environmental or health issues.  According to 
a JLARC staff survey, many of the local monitors are respon-
sible for building code enforcement (Table 14).  Individuals as-
signed monitoring duties include county administrators, plan-
ning directors, environmental management officers, and 
directors of public works. 
 
Table 14 
Responsibilities of Local Monitors Besides Biosolids 
Source:  JLARC staff survey, Summer 2005. 

 
Please identify the other responsibilities, if any, that are as-
signed to the individual or individuals who perform local bio-
solids monitoring duties in your county: 
 
Type of Responsibility Number of Monitors 
Building code enforcement 12 
Planning   8 
Administration   7 
Secretarial   4 
Erosion control   3 
Landfill oversight   3 
Animal control   1 
None   1 
Other    4 
 
Note:  Respondents could choose more than one responsibility.  There were 16 
respondents to this question.  

 
In most localities, the need for biosolids monitoring work con-
stitutes a relatively small proportion of the available work hours 
during a calendar year.  Nonetheless, the times that monitor-
ing work could be done does not necessarily correspond with 
the times that local monitors feel they can afford to give biosol-
ids a priority.  Among counties with monitors responding to the 
JLARC staff survey, 81 percent reported that the local moni-
tors believe their other responsibilities have at least some im-
pact, if not a major impact, on their ability to monitor biosolids 
applications.  An example of reported limitations in the moni-
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toring role due to time conflicts is the monitoring program in 
Buckingham County. 
 

Buckingham County has received more dry tons of bio-
solids than any county in the Commonwealth since 
2002.  However, the planning and zoning administrator 
to whom biosolids oversight responsibilities are as-
signed said that his other responsibilities have a priority 
over biosolids-related activities, and the county mainly 
responds to complaints.  He said that he has been re-
writing county ordinances, and this has taken a lot of 
his time that might have been directed towards biosol-
ids activities.  No on-site routine monitoring of applica-
tions has been done.  In fact, the monitor noted that 
last winter, time constraints related to other assigned 
duties prevented him from investigating a potential ap-
plication to frozen ground, which is prohibited under 
State regulations. 

 

When On-Site, Most Monitors Check for Obvious Permit Violations and Odor Problems, 
But Testing Activity Is Rare 

Counties with monitors present during at least some land ap-
plications were asked to identify the functions that these staff 
perform when on-site.  Of the 15 administrators who reported 
that staff were on-site at least some of the time, 13 (81 per-
cent) reported that staff were there to assess odor and smell 
issues (see Table 15).  Twelve respondents (80 percent) re-
ported that staff were there to look for obvious problems with 
the application, such as tracking and odors. 
 
Only four counties reported that they take samples or perform 
any tests on the biosolids.  Amelia and Louisa reported that 
the county had tested for pH levels.  Amelia and Westmore-
land counties reported testing for the nine chemical pollutants, 
and both Westmoreland and Clarke reported testing for patho-
gen levels.  Other monitors, however, believe that biosolids 
testing is not important, arguing that the composition of the 
material is unlikely to change from the time that it leaves the 
plant, and some monitors state that it is too costly. 
 
The lack of sampling and testing by monitors means, however, 
that the monitors do not provide an independent verification of 
the chemical content of the biosolids, and there is no meas-
urement of pathogen levels.  Further, the cost of the testing 
does not need to be borne by localities, as a biosolids fee fund 
has been set up in part for the purpose of paying the costs of 
sampling or tests at sites where biosolids are applied.    
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Table 15 
Functions Performed by Local Monitors 
When On-Site During an Application 
(Among Those Who Go to Sites) 
Source:  JLARC staff survey, Summer 2005. 
 
 
Intended Purpose 

Number of 
Respondents 

Percentage of 
Respondents 

To assess the extent of odors and/or smells 13     81 % 
To be present at the site to look for obvious 
problems such as tracking 

12 80 

To measure minimum distances for setback requirements 12 80 
To check application rates   8 53 
To discourage improper applications by being present   7 47 
To test biosolids for pH levels   2 13 
To take samples or testing biosolids for pathogen levels   2 13 
To take samples or testing biosolids for chemical concentrations 
of the nine regulated trace elements 

  2 13 

To take samples or testing biosolids 
for airborne constituents or aerosols 

  0   0 

To take samples or testing biosolids for chemical constituents 
other than the nine regulated trace elements 

  0   0 

 
Note:  Respondents could choose more than one item.  There were 15 respondents to this question. 

 
Another option available to local governments is the testing of 
well water or soils before and after biosolids applications are 
made.  Again, however, only two respondents to the JLARC 
staff survey indicated that their county performs this type of 
testing (Amelia and Brunswick).  
 
 

RELATIVELY FEW TRAINING SESSIONS FOR LOCAL MONITORS 
HAVE BEEN HELD, AND ATTENDANCE HAS BEEN LIMITED  

Despite the limited expertise of local monitors, relatively few 
training sessions for the monitors have been held by the Vir-
ginia Department of Health.  Since May 2003, VDH has of-
fered only four training sessions (Table 16).  While sixteen 
counties were represented at a 2004 session, attendance at 
training sessions in 2005 has been weak (ten and eight coun-
ties represented at the two sessions, respectively).  
 
Two problems that appear to have some impact upon the level 
of attendance of local monitors at recent training sessions are 
that (1) attending the sessions does not appear to be a priority, 
and (2) the training itself has received mixed reviews.  The fol-
lowing examples illustrate the problem of training attendance, 
as indicated by attendance at the last session that was held in 
June 2005. 
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Table 16 
VDH Training Sessions for Local Monitoring 
Source:  JLARC staff analysis of data supplied by VDH. 

 
 
Date of 
Training 

 
 

Topic 

Number of 
Counties 

Represented 
 
May 21, 2003 

 
Land application fee and reimbursement process 

 
  9 

 
June 24, 2004 

Update on regulations, inspections/enforcement, 
operation concerns 

 
16 

 
January 25, 2005 

Update on regulations, sampling and testing, and 
enforcement 

 
10 

 
June 30, 2005 

 
On-site sampling and testing 

 
  8 

 
Note:  Nineteen counties had ordinances approved by VDH at the time of the training sessions. 

 
During this review, a local monitor told JLARC staff that 
he hoped to attend VDH training in June 2005 that was 
to focus on testing and sampling, but time constraints 
might prevent him from doing so.  The monitor indi-
cated a desire to perform sampling but lacked the ex-
pertise.  The monitor did not attend the June training. 
 
                                         * * * * * 
Also during the course of this review, staff in another 
county indicated that the local monitor was not qualified 
to test and sample biosolids.  County staff stated that if 
the county had someone with the training and back-
ground, they might start testing.  However, when VDH 
offered a recent training course in sampling, the moni-
tor did not attend.  
 
                                         * * * * * 
The announced purpose of the June VDH training ses-
sion for local monitors was to provide guidance about 
on-site sampling and testing of biosolids.  Only eight 
counties were represented at the meeting.  Attendance 
was low despite the fact that VDH had based the date 
and time on input from the localities.  In fact, there 
were more representatives from the Maryland Envi-
ronmental Services, who VDH had asked to assist in 
the demonstrations, than local monitors. 

   
The varying level of training among local monitors is a con-
cern.  Training sessions can not only provide monitors with the 
necessary skills to effectively carry out their responsibilities, 
but can also lead to a level of consistency in how these re-
sponsibilities are performed.  A greater chance for inconsis-
tency exists among local monitors when they receive informa-
tion on the biosolids use program from different sources.  Land 
appliers are concerned that this inconsistency might result in a 
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monitor halting an application because they do not understand 
the program.   
 
The effectiveness of the training sessions has been mixed, ac-
cording to respondents to the JLARC survey.  Among the 15 
counties that had someone attend at least one training ses-
sion, 64 percent believed the sessions were “mostly” to 
“highly” effective at providing useful information and technical 
guidance for implementation of their county’s biosolids activi-
ties.  However, 36 percent of respondents found the sessions 
to be only “somewhat effective” or “not effective.”  For in-
stance, the monitor in Louisa County reported that after at-
tending all the sessions, he was still uncomfortable with de-
termining the rates at which biosolids should be applied and 
identifying at what rate an application was occurring. 
 
Some local monitors have used other means to receive some 
basic training for their biosolids role.  Several counties re-
ported that someone on staff has attended DCR’s training on 
nutrient management.  A local monitor in another locality re-
ported that she calls another county for help with biosolids-
related questions.  One local monitor, who has attended two of 
the four VDH training sessions, stated that without the biosol-
ids company (the applier), she would have been “lost” in her 
job.  She said that it was a land applier who took her around to 
“show her the ropes.”  The monitor said that she still is not fa-
miliar with the details of VDH regulations, such as slope re-
strictions, and she does not see how the monitoring she does 
“will assuage citizens”, given the limited nature of what she 
checks on site. 
 
 

TO DATE, AVAILABILITY OF THE FEE FUND HAS NOT INDUCED MANY LOCALITIES 
TO BE PROACTIVE IN TESTING AND MONITORING BIOSOLIDS 

In addition to authorizing local governments to establish local 
testing and monitoring programs, State statutes also provide a 
source of funding for the testing and monitoring activity.  The 
biosolids fee fund was established by the General Assembly in 
2001 to cover the costs localities incur as a result of testing 
and monitoring biosolids applications.  Localities must enact 
an ordinance to be eligible to receive reimbursement for cer-
tain biosolids related activities.  Under the language establish-
ing the fund, land appliers are to collect a fee from the genera-
tors of the material based on each dry ton of sewage sludge 
that is applied in a locality and remit that amount to VDH on a 
monthly basis. 
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Counties Can Be Reimbursed for their Testing and Monitoring Activities 
The fee amount was determined in 2002 by a 19-member ad 
hoc committee established by VDH.  Regulations promulgated 
pursuant to the legislation established the fee generators must 
pay $2.50 per dry ton applied, to be adjusted annually based 
on the federal consumer price index.  Local jurisdictions are 
reimbursed at $16 per hour for the monitor’s time, and VDH 
also provides separate reimbursements for any costs related 
to sampling and testing, as well as travel. 
 
Since 2003, localities with adopted ordinances have been able 
to seek reimbursement from VDH for costs associated with the 
testing and monitoring of the land application of biosolids.  The 
majority of fee funds to date have been distributed for training 
costs, complaint investigation, and travel expenses.  VDH staff 
state that a local reimbursement has never been denied. 
 

Counties Have Made Very Limited Use of the Fee Fund 
Although 12 of 19 eligible counties have sought reimburse-
ment, from May 2003 to June 2005, only about $60,000 in re-
imbursement has been requested (Table 17).  Three counties, 
Amelia, Charlotte, and Nottoway account for almost 70 percent 
of the reimbursements that have been made.  Six eligible 
counties have not sought reimbursement.  These counties are: 
Brunswick, Goochland, Hanover, Lancaster, Southampton, 
and Spotsylvania.  The Hanover County director of public  
 
Table 17 
Biosolids Fee Fund Reimbursements Since May 2003 
Source:  JLARC staff analysis of data provided by VDH. 

 
 
County 

Total Amount of  
Reimbursement 

Number of  
Reimbursements 

Amelia   $23,123   9 
Nottoway       9,023   9 
Charlotte       8,543   6 
Westmoreland       3,529   4 
King and Queen       2,984   3 
Buckingham       1,746   4 
Dinwiddie       1,561   2 
Orange       1,521   7 
Northumberland       1,520   1 
Clarke       1,475   1 
Culpeper       1,207   6 
Frederick       1,002   2 
Total   $57,234 54 
 
Note:  Reimbursements are made on a quarterly basis.  The total amount of reim-
bursement and the number of reimbursements columns do not include two joint 
payments totaling $2,0670 made to Amelia and Charlotte counties for activities 
performed between May and September of 2003. 
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works said that as a policy her county would not seek reim-
bursement because the county believes that there are strong 
regulatory controls dictating what material is allowed to enter a 
wastewater treatment plant and what that plant is allowed to 
produce.  It is not clear whether the other counties are not per-
forming any reimbursable activities, or whether they have not 
sought reimbursement for other reasons. 
 
One of the reasons that the fee fund is not being utilized to a 
substantial extent is the limited amount of testing and monitor-
ing activity that is taking place. 
 
In addition, some local governments are not seeking reim-
bursements for the expenses that they do incur.  Local gov-
ernments reported a variety of reasons for not seeking reim-
bursement on the JLARC staff survey, but the main reason 
appears to be that local staff do not see the time required to 
seek reimbursement to be worth the size of the reimbursement 
that would be made.  As discussed previously, many local 
monitors have other responsibilities that impact the amount of 
time they can spend on biosolids.  Also, six counties indicated 
on the JLARC staff survey that they were unaware of what ac-
tivities are reimbursable. Some counties might be unaware of 
the reimbursement process because they recently passed a 
biosolids ordinance which is required for a county to be eligible 
for the reimbursement program. 
 
To this point, local involvement in biosolids monitoring has not 
been effective in many localities.  As documented in this chap-
ter, some localities where biosolids are permitted have not yet 
adopted ordinances establishing a monitoring and testing pro-
gram.  In other localities, a local monitor has not been desig-
nated.  Where monitors have been established, the monitors 
report that they go on-site at least some of the time, but testing 
is rare.  Little in the way of cost reimbursements have been 
requested for biosolids monitoring by the localities. 
 
The likelihood of more proactive locality testing and monitoring 
in the future is unclear.  Future activity levels appear to de-
pend on the degree to which localities wish to supplement 
VDH’s efforts, and the local-level support that exists for giving 
the function sufficient priority for it to be effective.  The State 
already has a cost reimbursement program in place, yet few 
localities have found this to be sufficient incentive to have ac-
tive programs.  Thus, major improvements upon local monitor-
ing only appear likely if local citizens are sufficiently concerned 
to insist upon it, and if local governing body members make it 
a priority. 
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USE OF REGIONAL MONITORS IS AN OPTION FOR IMPROVING OVERSIGHT 
IN SOME LOCALITIES 

In any given locality, there is not enough workload entailed in 
biosolids oversight to justify the need for a full-time, year-round 
monitor.  Based on JLARC interviews conducted with county 
officials, an individual assigned to biosolids oversight may 
spend as little as two percent or up to 30 percent of their time 
on biosolids-related activities.  Moreover, the amount of time 
spent may vary in the same locality from year to year.  Staff in 
Louisa County, for example, report that 30 percent of the 
monitor’s time was spent doing biosolids-related activities in 
the first year of monitoring, but much less time was required in 
the second and third years.  In the third year, the monitor only 
performed 12 hours of biosolids-related work. 
 
Localities that conduct biosolids monitoring have mostly cho-
sen to cope with the sporadic nature of this workload by as-
signing the task to a locality staff person who has several other 
duties.  As noted in Chapter 4, however, it is not unusual for 
such staff to give biosolids oversight a low priority relative to 
their more regular duties.  Moreover, it is difficult for these staff 
to see the need for extensive training in an area that consti-
tutes such a small proportion of their workload. 
 
These facts suggest that several localities coming together to 
employ a regional biosolids inspector might constitute a more 
effective arrangement in many cases.  Despite the potential 
benefits of this approach, however, there are only two regional 
monitoring arrangements at this time, although these ar-
rangements do include six localities.  One part-time monitor is 
shared by Orange and Culpeper counties.  Also, as this report 
was being developed, in August 2005, the counties of Buck-
ingham, Charlotte, Lunenburg, and Prince Edward collectively 
hired a regional monitor to oversee biosolids applications and 
respond to complaints.  The position will be organized within 
the Prince Edward County health department, but will allocate 
time based on the extent to which applications are occurring in 
each county.  The counties decided to adopt a regional ap-
proach because they wanted the applications more closely 
watched, and they did not have the need or resources to each 
create a separate position. 
 
There appears to be some more potential for regional monitor 
arrangements to be used.  In the JLARC survey of localities, 
several localities not included in such arrangements indicated 
that they thought this arrangement could be useful.  But in ad-
dition, about one-third of respondents did not think that this 
approach would be useful.  Some localities believe that their 
own staff, though having divided attentions, are most in tune 
with the needs and the people of the community.  They do not 
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wish to see a situation arise in which there are multiple com-
plaints in multiple localities at one time, and their locality fails 
to receive the attention it needs.  Thus, to the extent that these 
localities are able to develop an effective arrangement for test-
ing and monitoring in their locality, there is reason to respect 
the approach they have chosen. 
 
Some of the localities potentially interested in sharing a re-
gional monitor suggested that they might give it greater con-
sideration if VDH was involved in the process.  For example, 
they would like to see VDH contribute to the cost of advertising 
for the position in the localities, assist with scheduling for the 
position to ensure equitable coverage among the participating 
counties, and address the county boards of supervisors about 
the usefulness of the position.  Previous attempts by counties 
to work together to create a joint monitor suggest that there 
can be a need for one locality or agency to “step up” and lead 
the effort.  Louisa, Orange, Greene, and Albemarle, for exam-
ple, were all interested at one time in developing a regional 
monitor position to serve their counties.  However, this idea 
never moved forward from early discussions because it lacked 
a driving force to develop the position. 
 
In addition to VDH coordination in setting up regional ar-
rangements, some localities might be more receptive to a re-
gional monitoring approach if a funding incentive were pro-
vided for their participation.  Since the biosolids fee program 
already provides localities with an opportunity to have most or 
all of their actual costs for biosolids oversight reimbursed by 
the fund, an incentive program would need to offer localities 
benefits that exceed cost reimbursement.  Each locality with a 
biosolids ordinance that participates in a regional arrangement 
could receive a set minimum payment above the base reim-
bursement level that it could be allowed to use for any envi-
ronmentally-related purposes in the locality.  The size of the 
added reimbursement could be increased somewhat for locali-
ties with particularly high biosolids workloads that are handled 
by a regional monitor. 
 
 

CONCLUSION:  A MAJORITY OF COUNTIES LACK LOCAL MONITORS, 
AND LITTLE TESTING IS DONE   

Most of the localities that receive biosolids are relatively rural 
counties with limited local government staffs and environ-
mental or health expertise.  Some of these counties believe 
that the entire responsibility for the oversight of State biosolids 
regulations and permit conditions should reside with the State.  
Consequently, local testing and monitoring of biosolids has not 
received a high priority in most counties. 
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Table 18 summarizes the results from the JLARC survey of 
counties with biosolids application permits.  Over half of the 
counties have not established a local monitor position, and 
about nine of ten counties do not conduct tests at biosolids 
sites.  The county monitoring and testing function appears to 
be hampered by a lack of expertise and training for a task 
which, in any given county, represents a small and somewhat 
irregular part of the local government staff workload.   
 

Table 18 
Summary of Survey Results on Local Monitoring 
and Testing Activity in Counties 
Source:  JLARC staff survey, Summer 2005. 

 
Extent of Monitoring and 
Testing Activity 

Number of  
Respondents 

 
Percent

 
No Local Monitor Position Established 

 
20 

 
     54 %

 
Monitoring Assigned, But No On-Site Test-
ing 

 
13 

 
35 

Monitoring, With Some On-Site Testing 
(Testing of Biosolids, Soils, or Nearby 
Wells) 

 
  4 

 
11 

 
Total Counties Responding to the 
Survey 

 
37 

 
   100 %

 
Note:  Appendix G shows county-level information on local ordinances and monitor activity among 
counties responding to the JLARC staff survey. 
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Previous chapters of this report have described the role of the 
federal, State, and local governments in Virginia in providing 
biosolids oversight.  As indicated, at each level there are im-
portant limitations in the oversight that is provided.  A recapitu-
lation of these limitations is provided at the beginning of this 
chapter, to indicate the need for improvements in the program 
if it is to be made more credible. 
 
The chapter then discusses steps that could be taken to im-
prove oversight by using the biosolids fee fund to improve 
oversight statewide.  The biosolids fee fund is currently under-
utilized, a reflection of the fact that testing and monitoring are 
not done in many counties, and limited in scope in others.  
Particularly in light of the limited locality use of the fee fund, 
State statutes could be amended to also allow the use of the 
fee fund to increase VDH’s capacity to perform routine inspec-
tions.  These actions could help bring greater credibility to bio-
solids oversight, an objective that citizen complainants as well 
as the biosolids industry support.  
 

IMPROVEMENTS IN THE BIOSOLIDS OVERSIGHT PROGRAM 
ARE NEEDED TO PROVIDE A MORE CREDIBLE PROGRAM  

The mandate for this review, House Joint Resolution 643, 
states that “strict compliance with regulatory requirements ap-
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State statutes authorize collection of a fee from contractors applying bio-
solids.  The fee fund was originally established to provide a source of 
funding for a locality monitoring and testing function, which was author-
ized by State statute in 2001 to be implemented by January 1, 2003.  It 
was hoped that the local monitoring and testing function would provide a 
useful supplement to oversight by VDH.  However, findings for this re-
port indicate that the local testing and monitoring function is limited in 
scope or non-existent in most localities.  Meanwhile, State regulators 
have limited resources and conduct little routine oversight, yet have 
suggested to the public that effective regulatory checks and balances 
are in place.  In light of the current situation, the General Assembly may 
wish to authorize the use of the biosolids fee fund to pay costs associ-
ated with increasing VDH’s oversight capacity, particularly its conduct of 
routine inspections.  An increased State oversight capacity could give 
the biosolids oversight program more credibility. 
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plicable to [the] use of biosolids, prompt response to com-
plaints, and consistent enforcement of laws are essential to 
securing the goals of protecting public health and safety and 
the quality of the Commonwealth’s environment, while main-
taining the benefits of Virginia’s biosolids program.”  State 
regulators have said that there are numerous checks and bal-
ances in the biosolids regulatory system that ensure compli-
ance with the provisions of the regulations.  The review for this 
report, however, finds that there are limits to the safeguards 
that regulators point to as protective of the public and the envi-
ronment (Exhibit 3). 
 
 

Exhibit 3 
Limitations in the Known Effectiveness of Biosolids Regulations 
Source:  JLARC staff analysis of VDH correspondence, the NRC report, and Virginia-specific data collected for this review. 
 
Checks and Balances Cited by VDH 
 

Limitations in These Items 

Wastewater treatment plants must use approved proc-
esses to reduce pathogens. 

Pathogens are still present in Class B biosolids.  Inspec-
tions of plants by EPA are rare.  Tests are rarely done to 
determine actual pathogen levels in biosolids batches at 
the time of application. 
 

Biosolids are tested for trace metals. Only nine metals are currently regulated.  The NRC re-
port indicates a need for a new risk assessment, with a 
reassessment of the limits for the nine regulated chemi-
cals, and the use of updated data to assess more chemi-
cals that may be now prevalent in biosolids.   
 

Biosolids are applied at a rate that does not exceed crop 
nutrient needs. 

Biosolids actually have been applied at a rate based on 
nitrogen needs, which may exceed crop needs for phos-
phorus.  Moreover, violations of application rates are not 
readily detected, although there have been a few cases 
found in Virginia. 
 

Set back distances must be maintained. Setback distances in Virginia do go further than federal 
regulations.  However, VDH reports indicate that VDH 
complaint inspections sometimes find buffer distances 
that have been violated.  There appears to be some 
problems convincing applier crews of the necessity to 
flag off buffer areas before application.  
 

Inspections by local monitors and VDH staff can detect 
irregularities either in the application process or on farm 
sites after application. 

As indicated in Chapter 3, VDH routine inspections are 
rare.  VDH is very dependent upon an active and in-
formed public who are in sight distance of fields and can 
spot violations, or upon making incidental discoveries 
while investigating an odor complaint. 
 
Local monitors, as documented in Chapter 4, are not 
assigned in most localities due to lack of an accepted 
local ordinance, and where available, typically need more 
training and expertise to be effective.  VDH staff and 
local monitors rarely conduct any verification tests of the 
biosolids applied, the soil, or wells on adjacent property. 
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There are some measures that could be taken, however, to 
use biosolids fee fund proceeds to improve on the credibility of 
the oversight program.  The remainder of this chapter ad-
dresses the biosolids fee fund, and recommendations for its 
use to improve biosolids oversight in Virginia. 
 
 

RESOURCES FOR OVERSIGHT IMPROVEMENTS ARE AVAILABLE 
THROUGH THE BIOSOLIDS FEE FUND  

The assumptions used by VDH to set the biosolids fee amount 
anticipated a far greater level of oversight for applications than 
is in place today.  The model that was used appears to be sug-
gestive of what a more effective oversight program would en-
tail.  For example, the fee estimation model assumed that at 
each biosolids application site, three inspections would be 
done (before, during, and after spreading operations).  In addi-
tion to a one-hour drive time per visit, the model assumed two 
hours of inspection time per inspection, plus 0.5 hours for 
post-inspection paperwork.  In counties receiving biosolids in a 
given year, it was anticipated that costs might include a stan-
dard metals and nutrient sample and a fecal coliform sample 
for each source of biosolids applied in the county, and that two 
“sampling events” might be needed, on average, for complaint 
investigations by the local monitor. 
 
Consequently, fees that are available from the reimbursement 
fund provide a level of funding that could support all or most of 
the costs that a substantial improvement in monitoring might 
entail.  At present, there is a $300,000 balance in the fee fund 
that can be used to make improvements.  Moreover, annual 
proceeds to the fund are outstripping reimbursements by more 
than $200,000 per year (moreover fee collections are lower 
than they could be, since the $2.50 per dry ton charge has not 
been increased for inflation, and the fee is not currently col-
lected in localities without biosolids ordinances).  The fund, 
then, could be used to pay for a more ambitious program of 
oversight than is currently being provided. 
 
 

STATE STATUTES COULD BE CHANGED TO ALLOW THE USE OF FEE FUNDS 
TO PAY FOR THE ADDITION OF TWO BIOSOLIDS POSITIONS AT VDH 

The State’s current hybrid program of State and local monitor-
ing of biosolids applications provides for a level of oversight 
that is better than no oversight at all.  However, as indicated in 
chapters 3 and 4 of this report, the oversight achieved by State 
and local monitors, at least in most localities, is sporadic and 
weak.  The program appears to be overly dependent upon the 

The assumptions used by 
VDH to set the biosolids 
fee amount anticipated a 
greater level of oversight 
for applications than is in 
place today. 
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good faith of appliers, or, if that fails, upon proactive citizen 
complainants. 
 
While localities that wish to have an active local monitoring 
program should be allowed and encouraged to perform that 
role, there are several reasons that argue for placing a greater 
focus upon the State level for making overall improvements in 
biosolids oversight.  These reasons include the State’s regula-
tory and permitting responsibility for biosolids, the lack of a 
commitment by many counties to the testing and monitoring 
function, the relative ease of obtaining the necessary expertise 
for inspections, an increased likelihood of achieving consis-
tency in the application of State rules and regulations, and the 
opportunity to provide for a systematic plan and strategy that 
takes into account the source of the biosolids, the applier, and 
the location of the applications. 
 
VDH staffing for the biosolids program is limited.  VDH has 
chosen to use its limited staff resources to focus on permit is-
suance and complaint response.  However, the agency is 
struggling in performing its oversight role with existing staff.  
As noted, VDH is performing an average of about 17 routine 
inspections per year, while more than 1,100 applications are 
being made.  Even the routine inspections that are made are 
not done as the result of a strategy or plan for oversight, but 
rather are based on whether a staff member is in the area of a 
permitted site for other reasons, and decides to stop by.  Con-
sequently, a recommendation was made in Chapter 3 that two 
inspector positions for biosolids should be added at VDH to 
help monitor and enforce the agency’s regulations. 
 
It is interesting to note that with regard to the State’s biosolids 
program, the regulated community itself has been maintaining 
that the staffing of the State agency regulating it should be in-
creased.  One of the major biosolids-applying companies in-
terviewed for this study stated that “VDH staffing levels seem 
to be the problem with the program.”  The company indicated 
that they would like to see improvements at VDH because they 
would like there to be more public confidence in the biosolids 
program.  Another major applier interviewed for the review 
stated that VDH staff need to go out to the application sites 
more often, and that more resources for VDH would help the 
agency accomplish this.  This company also noted a desire for 
the biosolids program to have more credibility. 
 
With a change in statute, the fee fund paid by biosolids gen-
erators could be used to finance some improvements in VDH’s 
capacity to perform inspections.  For example, the Code of Vir-
ginia could be amended to allow for the use of fee funds to pay 
for the costs associated with adding two VDH inspector posi-
tions, as recommended in Chapter 3.  Currently, VDH inspec-
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tor costs average $77,000 per FTE position, including the cost 
of fringe benefits.  Given that unused fee funds appear likely to 
average about $200,000 per year under current locality prac-
tices (and with a $300,000 fee fund balance providing a cush-
ion), fee funds could be utilized to pay compensation costs as-
sociated with two FTE inspector positions at VDH.  These 
inspector positions could have the planning and conduct of 
unannounced, routine inspections of biosolids applications as 
their main work priority.  Secondarily, these staff could assist 
in the VDH permitting process and in preparing training and 
manuals to help local monitors perform proficient inspections, 
in those localities still wishing to have a local testing and moni-
toring role. 
 
If this change is made to make the fund available to help fund 
statewide oversight, then it also would be appropriate for VDH 
to provide in its regulations for the collection of the biosolids 
fee in all counties with permits.  This change would result in 
the collection of substantial additional fee funds.  The availabil-
ity of these funds would present several opportunities for the 
biosolids program, including:  (1) additional funds to pay for 
more testing or other improvements in the program at the 
State level, (2) additional funds to pay for more testing and 
monitoring at the local level, if localities are interested in doing 
so, or (3) a downward revision in the minimum per-ton charge 
contained in VDH regulations, if the fee fund revenues sub-
stantially exceed the need for biosolids program resources.  
 
Recommendation (14).  The General Assembly may wish to 
consider amending the Code of Virginia to permit the use of 
biosolids fee funds to pay costs incurred by the Virginia De-
partment of Health for the oversight of biosolids applications.  
Fee funds could be used to pay the compensation costs of two 
FTE positions at VDH.  The positions could be required to give 
highest priority to planning and performing routine on-site in-
spections for sites where biosolids are spread.  In addition to 
these compensation costs, VDH use of fee funds could be au-
thorized for other oversight purposes, such as the costs of bio-
solids, soil, or well tests that VDH finds are needed to ade-
quately perform inspections and respond to citizen concerns. 
 
Recommendation (15).  If the General Assembly provides for 
the use of biosolids fee funds to pay for increased VDH over-
sight, then the General Assembly may also wish to require that 
fee funds be collected for all applications of biosolids, irrespec-
tive of the ordinance and program status of the locality in 
which the biosolids are applied.  
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HOUSE JOINT RESOLUTION NO. 643 
 

Directing the Joint Legislative Audit and Review Commission to study the land application of 
biosolids.  Report. 
 

Agreed to by the House of Delegates, February 26, 2005 
Agreed to by the Senate, February 26, 2005 

 
 WHEREAS, the General Assembly has enacted legislation requiring the State Board of 
Health to establish and administer, through the State Department of Health, a comprehensive 
program to regulate the management, treatment, and beneficial use of sewage sludge or biosol-
ids, in order to protect public health, safety, and the environment of the Commonwealth while 
realizing the benefits of a properly managed program for the recycling of nutrients contained in 
sewage sludge; and 
 WHEREAS, the State Board of Health has adopted the Virginia Biosolids Use Regula-
tions, which establish a uniform, statewide program governing the use of biosolids as a fertilizer 
and soil amendment on lands in the Commonwealth; and 
 WHEREAS, the General Assembly has authorized localities to adopt ordinances for in-
spection and monitoring of land application, to hire local monitors, to abate violations of state 
laws and regulations, and to receive reimbursement for those activities from fees imposed on 
the land application of biosolids; and 
 WHEREAS, biosolids are beneficially used on agricultural and forest land on more than 
50 counties in Virginia, amounting in 2003 to approximately 225,000 dry tons per year; and 
 WHEREAS, production of biosolids is expected to increase due to wastewater treatment 
infrastructure expansion and improved treatment technology necessary to serve population 
growth and to achieve goals for water quality improvement and Chesapeake Bay cleanup; and 
 WHEREAS, strict compliance with regulatory requirements applicable to use of biosol-
ids, prompt response to complaints, and consistent enforcement of laws are essential to secur-
ing the goals of protecting public health and safety and the quality of the Commonwealth's envi-
ronment, while maintaining the benefits of Virginia's biosolids program; and 
 WHEREAS, more effective use of the authority granted to local governments to inspect 
and monitor the land application of biosolids will augment state resources, improve oversight of 
land application, improve communication with the public, allow quick and effective response to 
complaints, and ensure rapid abatement of violations; and 
 WHEREAS, the General Assembly acknowledges the responsibility of the Common-
wealth and its agencies to assist local governments with adequate training and technical knowl-
edge, accurate information, and clear and consistent regulations and policies; and 
 WHEREAS, the Joint Legislative Audit and Review Commission has experience in re-
viewing the effectiveness of state agency regulatory programs such as the Virginia biosolids 
program; now, therefore, be it 
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 RESOLVED by the House of Delegates, the Senate concurring, That the Joint Legisla-
tive Audit and Review Commission be directed to study the land application of biosolids. 

In conducting its study, the Commission shall include, among other things, an evaluation 
of (i) the current level of funding, staffing and resources available to the State Department of 
Health for oversight and enforcement of the Virginia biosolids program; (ii) resources available 
to assist local governments with implementation of their biosolids inspection and monitoring au-
thority; (iii) programs to ensure the proper training and support of local biosolids monitors; (iv) 
incentives to encourage sharing of information and resources among local governments, includ-
ing the use of regional or multi-jurisdictional monitors; and (v) measures to encourage and as-
sist coordination and communication between the State Department of Health and local gov-
ernments so as to ensure consistency and efficiency in complaint response and enforcement. 

Technical assistance shall be provided to the Commission by the State Department of 
Health and the Department of Environmental Quality, including making available all records and 
information necessary for the completion of this study. The Commission shall consult with, at a 
minimum, a representative sampling of the local governments currently participating in the land 
application program, including those generating and those receiving biosolids. All agencies of 
the Commonwealth shall provide assistance to the Commission for this study, upon request. 
 The Commission shall complete its meetings by November 30, 2005, and the chairman 
shall submit to the Division of Legislative Automated Systems an executive summary of its find-
ings and recommendations no later than the first day of the 2006 Regular Session of the Gen-
eral Assembly. The executive summary shall state whether the Commission intends to submit to 
the General Assembly and the Governor a report of its findings and recommendations for publi-
cation as a House document. The executive summary and report shall be submitted as provided 
in the procedures of the Division of Legislative Automated Systems for the processing of legisla-
tive documents and reports and shall be posted on the General Assembly's website. 
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There are 114 active Biosolids Use Regulations (BUR) permits 
that are currently active in Virginia.  These are the permits that 
are issued by the Virginia Department of Health (VDH).  Of 
these permits, 89 were issued or reissued between October 
2000 and October 2004.  About 80 percent of the 114 active 
permits belong to three companies:  Synagro, Recyc, and Nu-
tri-Blend.  The table below shows the number of permits held 
by each contractor and the total number of acres under permit 
as of August 2005.  The remaining permits are held by 13 
other contractors, including the town of Leesburg, a hauling 
company, and other assorted companies.   
 
 

 
Virginia Department of Health (BUR) Permits Held, and Permitted Acreage, 
by Land Applier / Contractor 
Source:  JLARC staff analysis of data supplied by the Virginia Department of Health. 
 
 
Land Applier / Contractor 

 
Number of Permits Held 

 
Permitted Acreage 

Synagro   39 183,134 
Recyc   28 108,000 
Nutri-Blend   25   64,600 
Others   22   38,639 
TOTAL 114 394,373 
 
Note:  Figures are as of August 2005.  VDH has also issued nine permits for distribution and marketing of pelletized mate-
rial on a statewide basis and three permits for routine storage facilities. 
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List of Some Principal Pathogens of Concern 
Found in Domestic Sewage and Sewage Sludge 
Source:  U.S. EPA, Environmental Regulation and Technology:  Control of Pathogens and Vector Attraction in Sewage Sludge. 
 
Organism Disease / Symptoms 
 

Protozoa 
Entamoeba histolytica 
Balantidium coli 
Cryptosporidium 
Giardia lamblia 
Toxoplasma gondii 

 

 
Acute enteritis 
Diarrhea and dysentery 
Gastroenteritis 
Giardiasis (including diarrhea, abdominal cramps, weight loss) 
Toxoplasmosis 

 

Bacteria 
Salmonella sp. 
Shigella sp. 
Yersinia sp. 
Vibrio cholerae 
Escherichia coli 
Campylobacter jejuni 

 

 
Salmonella (food poisoning), typhoid fever 
Bacillary dysentery 
Acute gastroenteritis (including diarrhea, abdominal pain) 
Cholera 
Gastroenteritis 
Gastroenteritis 

 

Enteric Viruses 
Hepatitis A virus 
Norwalk and Norwalk-like viruses 
Rotaviruses 
Enteroviruses 

Polioviruses 
Coxsackieviruses 
 
Echoviruses 

Reovirus 
Astroviruses 
Caliciviruses 

 

 
Infectious hepatitis 
Epidemic gastroenteritis with severe diarrhea 
Acute gastroenteritis with severe diarrhea 
 
Poliomyelitis 
Meningitis, pneumonia, hepatitis, fever, cold-like symptoms, etc. 
Meningitis, paralysis, encephalitis, fever, cold-like symptoms, di-
arrhea, etc. 
Respiratory infections, gastroenteritis 
Epidemic gastroenteritis 
Epidemic gastroenteritis 

 

Helminth (parasites) 
Ascaris lumbricoides (roundworm) 
Ascaris suum 
Trichuris trichiura  (whipworm) 
Toxocara canis 
 
Taenia saginata (tapeworm) 

 
Taenia solium 
 
Necator americanus 
Hymenolepis nana 

 

 
Digestive and nutritional disturbances 
May produce symptoms such as coughing, chest pain, and fever 
Abdominal pain, anemia, diarrhea, weight loss etc. 
Fever, abdominal discomfort, muscle aches, neurological symp-
toms 
Nervousness, insomnia, anorexia, abdominal pain, digestive dis-
turbances 
Nervousness, insomnia, anorexia, abdominal pain, digestive dis-
turbances 
Hookworm disease 
Taeniasis 

 

A
pp

en
di

x CC 

PPaatthhooggeennss  ooff  CCoonncceerrnn  iinn  
SSeewwaaggee 



COMMISSION DRAFT - NOT APPROVED 

Appendix C: Pathogens of Concern in Sewage                      84

 
 
 
 



COMMISSION DRAFT - NOT APPROVED 

Appendix D: Dry Tons of Biosolids Applied by County                                       85

 
 
 
 
 

 

 
 
 

 
Table D - 1 
Total Dry Tons Applied By County in which VDH Has Issued a Biosolids Permit, 
2002 to 2004 
Source:  Virginia Department of Health. 
 

Counties 
2002 Total  
Dry Tons1 

2003 Total  
Dry Tons 

2004 Total  
Dry Tons Average Tons 

Accomack 0 40 70 37
Albemarle 0 1,497 2,736 1,411
Amelia 2,426 1,842 12,632 5,633
Appomattox 7,493 8,367 6,964 7,608
Bedford 416 4,505 6,220 3,714
Botetourt 0 0 0 0
Brunswick 0 1,691 2,280 1,324
Buckingham 28,122 22,477 10,718 20,439
Caroline 15,104 14,598 6,538 12,080
Charles City 3,894 4,779 1,739 3,471
Charlotte 0 8,210 9,201 5,804
Clarke 4,837 3,192 1,547 3,192
Culpeper 10,487 7,335 12,955 10,259
Cumberland 5,645 10,641 4,652 6,979
Dinwiddie 12,512 15,060 17,167 14,913
Essex 9,940 6,195 1,181 5,772
Fauquier 3,385 7,143 10,014 6,847
Fluvanna 0 5,796 0 1,932
Franklin 0 1,395 4,851 2,082
Frederick 13,800 1,527 9,368 8,232
Goochland 4,713 3,885 2,587 3,728
Greene 0 2,782 3,594 2,125
Halifax 0 760 0 253
Hanover 4,463 307 3,085 2,618
Henrico 1,001 929 1,227 1,052
Henry 0 24 1,037 354
King and Queen 8,178 2,474 8,299 6,317
King George 856 4,410 4,711 3,326
King William 4,298 3,998 3,344 3,880
Lancaster 0 0 0 0
Loudoun 1,664 7,572 3,478 4,238
Louisa 4,657 8,488 7,938 7,028
Lunenburg 0 1,064 154 406
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Table D – 1 (continued) 
 

Counties 
2002 Total  
Dry Tons1 

2003 Total  
Dry Tons 

2004 Total  
Dry Tons Average Tons 

Madison 6,851 11,788 5,076 7,905
Middlesex 0 4,720 5,098 3,273
New Kent 758 248 0 335
Northumberland 0 0 489 163
Nottoway 8,202 17,348 6,528 10,693
Orange 14,461 6,589 8,829 9,960
Patrick 0 0 265 88
Pittsylvania 0 1,963 3,239 1,734
Powhatan 3,085 3,739 8,713 5,179
Prince Edward 2,653 722 8,434 3,936
Prince George 6,112 4,658 3,863 4,878
Prince William 0 0 0 0
Richmond County 1,407 2,276 2,314 1,999
Southampton 0 125 671 265
Spotsylvania 0 0 2,004 668
Stafford 11,002 3,423 2,364 5,596
Surry 0 107 1,335 481
Sussex 0 4,463 1,976 2,146
Westmoreland 2,619 7,709 10,770 7,033
TOTAL 205,039 232,861 232,255 223,385
 
Note:  1Total dry tons for 2002 are based on land applications by Nutri-Blend, Recyc, Synagro, and Wright Trucking only.  

A Biosolids Use Regulation permit was issued for Campbell County in August 2005.  Permit applications are cur-
rently being considered by VDH for Amherst and Isle of Wight counties. 

 
 
 
Table D - 2 
Total Dry Tons Applied and Percent of Total Tons for 
Ten Counties Receiving the Most Biosolids, 2003 - 2004 
Source:  Virginia Department of Health. 
 

Counties 
2003 Total  
Dry Tons 

2004 Total  
Dry Tons 

Percent of Total Dry 
Tons Applied  

Buckingham 22,477 10,718 7.1
Caroline 14,598 6,538 4.5
Charlotte 8,210 9,201 3.7
Culpeper 7,335 12,955 4.4
Dinwiddie 15,060 17,167 6.9
Fauquier 7,143 10,014 3.7
Louisa 8,488 7,938 3.5
Madison 11,788 5,076 3.6
Nottoway 17,348 6,528 5.1
Westmoreland 7,709 10,770 4.0
SUBTOTAL 120,156 96,905 46.7
TOTAL 232,861 232,255 100.0
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A number of research activities were undertaken as part of this 
study to address the issues in House Joint Resolution 643.  
These activities included:  structured interviews and site visits, 
surveys, document reviews, and a review of other states’ pro-
grams. 
 

Structured Interviews and Site Visits 
JLARC staff conducted structured interviews with staff at VDH, 
local governments, other state agencies, land appliers, farm-
ers, and individuals with an interest in the topic.  Visits to agri-
cultural sites to observe land applications were also con-
ducted. 
 
JLARC staff interviewed VDH staff charged with overseeing 
and enforcing Virginia’s biosolids use regulations, including the 
director of the division of wastewater engineering and a biosol-
ids specialist.  Interviews with other State agencies included 
staff with the Department of Environmental Quality and the 
Department of Conservation and Recreation (DCR). 
  
In addition, JLARC staff interviewed county administrators, lo-
cal monitors, and other officials in counties currently permitted 
to receive land applied biosolids.  Staff from the following lo-
calities in which land application of biosolids has been permit-
ted by VDH were interviewed:  Amelia, Appomattox, Bucking-
ham, Charlotte, Fauquier, Frederick, Hanover, King and 
Queen, Loudoun, Louisa, Orange, Prince Edward, and West-
moreland.  JLARC staff also interviewed representatives of 
three land appliers operating in Virginia, concerned citizens, 
staff at a wastewater treatment plant, staff at EPA, and a re-
searcher at Cornell University. 
 
JLARC staff also spoke with biosolids program coordinators in 
Maryland, Michigan, North Carolina, Pennsylvania, and Wis-
consin about their programs.  JLARC staff also interviewed 
staff with the Maryland Environmental Service, who perform 
on-site inspections of biosolids that are produced at the Blue 
Plains facility and land applied in Virginia.  Additionally, staff 
for this review interviewed two farmers who use biosolids.  Six 
site visits were conducted to observe actual applications. 
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Surveys 
One web-based and one mail survey were conducted as part 
of this review.  JLARC staff conducted an internet survey of 54 
counties in which land has been permitted for biosolids appli-
cations; and another two counties in which State permits are 
pending for a total of 56.  JLARC staff received 37 responses 
to this survey for an overall response rate of 66 percent.  Lo-
calities responding to the survey receive about two-thirds of 
the biosolids applications that are made in Virginia.  (A Virginia 
map at the end of this appendix shows the localities which 
were surveyed, and which localities did and did not respond.)  
The survey addressed each county’s level of involvement with 
land applied biosolids, the level of State resources available to 
local governments, the effectiveness of State training pro-
grams for local monitors, and the level of cooperation between 
local governments in sharing information and resources re-
lated to biosolids activities. 
 
In order to obtain information on the biosolids disposal meth-
ods used by wastewater treatment facilities, JLARC staff con-
ducted a mail survey of 88 wastewater treatment plants li-
censed in Virginia and permitted as major-municipal facilities 
by the State Water Control Board and one facility in the District 
of Columbia.  The response rate for this survey was 88 per-
cent, with 78 wastewater facilities returning surveys.  The sur-
vey sought information from treatment plant operators regard-
ing sludge disposal options and the cost of land application 
compared to land filling and incineration.   
 

Document Reviews 
A wide array of documents were reviewed as part of this 
evaluation.  JLARC staff examined Department of Health files 
on permitted applications of biosolids to evaluate the effective-
ness and timeliness of the State permitting process.  Staff also 
reviewed complaint investigation materials in order to deter-
mine how Department of Health officials are responding to 
complaints.  In addition, JLARC staff reviewed the findings and 
recommendations from a 2002 study done by the National Re-
search Council of the National Academy of Sciences that fo-
cused on the technical standards used by EPA to develop the 
Part 503 rule.  JLARC staff also reviewed EPA’s 2003 re-
sponse to the NRC report, as well as EPA technical docu-
ments on Part 503 development.  Staff also examined two re-
views of EPA’s biosolids program conducted by the EPA 
Office of Inspector General.  Local ordinances passed by lo-
calities in Virginia were also reviewed. 
 
JLARC staff also reviewed the pollutant concentrations re-
ported by the VDH-approved sources of land applicable Class 
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B biosolids.  EPA Region 3 supplied JLARC staff with reports 
indicating the DMR data and limits for sludge for 2004 as re-
ported by all POTWs in the region.  Concentrations for each 
regulated pollutant were measured against the established 
ceiling limit. 
 

Attendance of Meetings and Local Monitor Training Sessions 
JLARC staff attended two meetings of the Biosolids Use Regu-
lations Advisory Committee (BURAC), a panel created under 
the Virginia Administrative Code to advise the Health Commis-
sioner on the implementation and administration of the biosol-
ids use regulations.  In addition, staff attended one training 
session for local biosolids monitors in order to assess the qual-
ity of instruction being offered. 
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Agronomic 
rate 

The annual whole sludge application rate (dry weight basis) designed to (1) 
provide the amount of nitrogen needed by the food crop, feed crop, fiber 
crop, silviculture crop, cover crop, horticultural crop or vegetation grown on 
the land and (2) minimize the amount of nitrogen in the sewage sludge that 
passes below the root zone of the crop or vegetation grown on the land to 
the groundwater 

Biosolids The soil-like residue of materials removed from sewage during the treat-
ment process. During treatment, bacteria and other tiny organisms break 
sewage down into simpler, harmless organic matter. The organic matter 
combined with bacterial cell masses, settles out to form biosolids. 

Class A Bio-
solids  

Pathogens in these biosolids are reduced to below detectable levels.  
Within Class A, Exceptional Quality (EQ) biosolids meet the most stringent 
metal limits.  No restrictions are placed on the land application of EQ biosol-
ids, but restrictions are placed on Class A biosolids that do not meet the 
stringent metal limits 

Class B Bio-
solids 

Pathogens must be significantly reduced but not below detectable levels for 
Class B biosolids and site restrictions and farm management practices must 
be used when applying such biosolids 

BUR Biosolids Use Regulations 
BURAC Biosolids Use Regulations Advisory Committee 
CWA  Clean Water Act 
DCR Department of Conservation and Recreation 
DC WASA District of Columbia Washington Area Sanitation Authority 
DEQ Department of Environmental Quality 
DMR Discharge Monitoring Reports 
DPB Department of Planning and Budget 
DWE Division of Wastewater Engineering, organized within VDH’s Office of Envi-

ronmental Health Services 
EPA Environmental Protection Agency 
EPA OIG Environmental Protection Agency’s Office of Inspector General 
EPA Region 3 Federal monitoring of biosolids activities in District of Columbia, Delaware, 

Maryland, Pennsylvania, Virginia and West Virginia 
FTE Full-time employee 
MES Maryland Environmental Service 
NMP Nutrient Management Plan 
NPS Nonpoint source pollution 
NRC National Research Council of the National Academy of Sciences 
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Appendix F, continued 
 
PADEP Pennsylvania Department of Environment 
Part 503 Also known as “Standards for the Use or Disposal of Sewage Sludge”, de-

fines how sewage sludge is to be disposed of, the treatment processes that 
sewage sludge must go through to become biosolids, and the management 
practices for applying the material to agricultural and non-agricultural sites. 
EPA is responsible for administering and enforcing the regulations of the 
Part 503. 

Pathogens An organism capable of causing a susceptible host to develop a disease or 
infection. 

POTW Publicly-owned treatment works, same as WWTP 
SCWWA South Central Wastewater Authority 
Sewage Domestic, municipal, or industrial liquid waste products  
Sewage 
sludge 

A solid, semi-solid or liquid residue generated during the treatment of do-
mestic sewage in a treatment works. 

USDA The United States Department of Agriculture 
VDH Virginia Department of Health 
Vector attrac-
tion 

The characteristic of sewage sludge that attracts rodents, flies, mosquitoes 
or other organisms capable of transporting infectious agents. 

VPDES Virginia Pollutant Discharge Elimination System 
WWTP Wastewater treatment plants 
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The table below shows summary information on local monitor-
ing programs in counties in which there are biosolids permits 
and which responded to the JLARC staff survey.   
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Local Monitors On-Site Most of the Time During Spreading 
Amelia   4 Most  $23,123 1,050 
Brunswick   1 Most             0    286 
Charlotte   2 Most      8,543    649 
Clarke   0 Most      1,475    808 
Culpeper   4 Most      1,207 2,279 
Dinwiddie   2 Most      1,561 2,217 
Frederick   3 Most      1,002 1,400 
Henry   0 Most             0      71 
Lancaster   0 Most             0      78 
Local Monitors On-Site Some of the Time During Spreading 
King and Queen   2 Some      2,983 1,338 
Loudoun   1 Some             0 1,043 
Louisa   2 Some             0 1,408 
Prince Edward   2 Some             0    680 
Southampton   0 Some             0      56 
Westmoreland           2 Some      3,529 1,742 
Local Monitor Is Not Present During Spreading  
Buckingham   2 None      1,745 2,879 
No Local Monitor Is Assigned 
Accomack   0 None             0        1 
Albemarle   0 None             0    327 
Appomattox   0 Some             0 1,226 
Botetourt   0 None             0      88 
Charles City   0 Some             0     575 
Cumberland   1 None             0 1,957 
Essex   0 None             0 2,326 
Fluvanna   0 None             0    255 
Franklin   0 None             0    951 
Hanover   0 None             0    973 
Halifax   0 None             0    512 
Henrico   1 None             0    237 
King George   0 None             0 1,157 
Middlesex   0 None             0    504 
New Kent   0 None             0    101 
Richmond    0 None             0    519 
Spotsylvania   0 None             0    328 
 
Note:  Amherst, Campbell, and Isle of Wight counties also responded to the JLARC survey, but were not included in 
this table.  Permit applications are pending before VDH for proposed sites in Amherst and Isle of Wight counties.  A 
permit was issued for sites in Campbell county in the summer of 2005. 
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