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Snow falls along Tuscarora Creek in Leesburg (Loudoun County) on October 29, 2011.
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Editor’s Comment
Collaborating with Students Pursuing Their “Blueprint”
By Alan Raflo, Virginia Water Central Editor

As I write this, it’s January 16, 2012, Martin Luther King, Jr. Day and the day
dedicated to “performance of national service opportunities in conjunction with the
Federal legal holiday honoring the birthday of Martin Luther King, Jr.” That quote is
from the federal King Holiday and Service Act, passed by Congress in 1994. In his
remarks upon signing that act (available at The American Presidency Project Web site),
President Bill Clinton recalled Dr. King’s often-cited comment that if a person’s job is
being a street sweeper, then they should “sweep streets like Michelangelo painted
pictures, sweep streets like Beethoven composed music, sweep streets like Leontyne Price sings before the
Metropolitan Opera.” Dr. King’s street-sweeper comment was part of “What is Your Life’s Blueprint?”, a
speech to Barratt Junior High School in Philadelphia on October 26, 1967 (available at
http://seattletimes.nwsource.com/special/mlk/king/words/blueprint.html). The comment was meant to
reinforce a broader message in the speech: that “when you discover what you will be in your life, set out to
do...such a good job that the living, the dead or the unborn couldn't do it any better.”
Working at Virginia Tech gives me the opportunity to see students applying that advice from Dr. King.
And this issue of Water Central gives me the opportunity to present the work of two such students. Emily
Whitesell, a May 2011 Tech graduate in English, used her creativity and strong work ethic as a Water
Center intern to develop a novel feature article on “water facts every Virginian should know.” Catherine
Sims, a senior Biology major who has pursued several undergraduate research projects at Tech, applied her
initiative and research skills to this issue’s “Science Behind the News” article on emerging contaminants.
Both students tackled challenging subjects with the aim of producing information of value and service to the
Commonwealth, while building capacity to follow their “life’s blueprint.” The Water Center thanks these
students for their work and service, and I hope you’ll find their articles readable, informative, and durable.
Please note that this issue contains no “In and Out of the News” section, a usual Water Central item.
But online readers can find water-related news anytime on the Virginia Water Central News Grouper,
at vawatercentralnewsgrouper.wordpress.com. The site offers annotated links to water news articles,
grouped into topics. As two examples, the site groups items about proposed uranium mining in Virginia at
http://vawatercentralnewsgrouper.wordpress.com/category/mining-uranium/, and items on the Chesapeake
Bay Total Maximum Daily Load at http://vawatercentralnewsgrouper.wordpress.com/category/chesbaytmdl/.
So for a regular diet of Virginia water news, try some “Grouper”!
Thank you for your continued interest in Virginia’s water resources.

TEACHING

WATER

Especially for Virginia’s K-12 teachers
This Issue and the Virginia Standards of Learning
Below are suggestions for Virginia Standards of Learning (SOLs) that may be supported by items in this issue.
The SOLs listed below are from Virginia’s 2010 Science SOLs and 2008 Social Studies SOLs. Abbreviations: BIO =
biology; CE = civics and economics; ES=earth science; GOV = Va. and U.S. government; LS=life science; WG = world
geography.
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FEATURE ARTICLE
Water Facts Every Virginian Should Know (But I Didn’t)
By Emily Whitesell.
Ms. Whitesell is a 2011 Virginia Tech graduate in English.
Water Central thanks Kevin McGuire and Jane Walker, both of the Virginia Water Resources Research
Center, for their assistance with this article.
During the spring 2011 semester at
Virginia Tech, I worked as an intern at the
Virginia Water Resources Research Center.
When I arrived at the internship, I did not
have a strong knowledge of water resources.
Looking back, I do not think that I realized
how limited my knowledge was. I assumed
that because I came into contact with water on
a daily basis, I knew at least the basics about
water resources. I had seen massive rainfalls
create puddles. I knew that droughts deplete
water resources. I understood that Virginia is
a geographically diverse state. I had seen
water flow over the land during rain storms,
and I was aware of the pollution problem in the
Chesapeake Bay.
The problem was that I had not looked at
these issues through the lens of water-resource
management. This perspective focuses on governmental policy
which regulates water resources. It also considers decisions made
by private citizens about water use. The following are five facts
which every Virginia resident should know about water resources,
but I admit that I only discovered them recently through my
internship.

The author’s internship helped her learn
about key Virginia water-resources
concepts, such as the importance of
watersheds, including her home watershed,
the basin of the Potomac River (shown here
from Mt. Vernon in January 2005).

1. Rain that falls on paved surfaces is not absorbed and becomes
stormwater runoff.
One of my most vivid discoveries dawned on me while I was visiting Philadelphia over spring break.
Unfortunately, my family had chosen one of the rainiest days to explore the city. As we spent the day
walking from one tourist attraction to another, our clothes and shoes became soaked. Feeling miserably cold
and wet, I watched rain form pools on the uneven cobblestone pavement or rush down the sides of the street.
Somewhere between Independence Hall and Jim’s Cheesesteak restaurant, I realized that I understood what
I was seeing. I am not referring to the historic sites. Rather, I realized that I was watching rain form
stormwater runoff. Before my internship, I had never realized that urban areas with large amounts of
pavement deal with increased stormwater runoff problems. Now, with my new knowledge of water issues, I
was able to understand a common occurrence that I had seen multiple times before, but had never actually
noticed or understood: rain that falls on paved surfaces and is not absorbed becomes stormwater runoff.
In the event of rain or snowmelt, precipitation either infiltrates (soaks) into the ground or flows over the
land. Most natural surfaces soak up much of the water from precipitation. Some of the infiltrating water is
used by plants, while the rest eventually filters through the ground into an aquifer or, in some cases,
reemerges in streams and rivers. Stormwater runoff is the part of rainwater that is not absorbed by the
ground, and as this water flows over developed land, it can pick up chemicals, sediment, and trash found on
lawns and streets. The terms “stormwater” and “runoff” are often used together but sometimes are used
interchangeably to refer to the same phenomenon.
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Urban areas, such as those I saw in
Philadelphia, experience increased runoff
because these areas have large concentrations
of pavement and other impervious surfaces
(surfaces that do not allow water to infiltrate).
Typically, communities address runoff by
installing drains attached to pipes that convey
the water to another location. This location
varies. Water may drain directly into a stream
or river; it may reach a stormwatermanagement facility (such as a detention
pond) which may or may not provide some
water-cleaning effects before the water is
released into a stream; or the water may enter
a combined sewer system and reach a
wastewater treatment plant before releasing
into a stream. 1 Regardless of how stormwater
is managed, more paved or impervious surface
reduces the amount of groundwater recharge and increases runoff
that threatens to pollute water bodies.

2. Stream flow is connected to groundwater
levels.

The stormwater basin shown above,
photographed in Leesburg (Loudoun
County) in June 2010, includes vegetation
to increase infiltration and provide some
water-quality treatment.

As I confronted cold temperatures, snow, and ice during the winter months prior to this internship, I
had never been concerned about the possibility of a drought. So you can imagine my perplexity one
February morning, when my supervisor called me to into his office to show me the U.S. Drought Monitor 2 as
well as groundwater 3 and stream flow 4 resources provided online. I was even more astonished to discover
that northern Virginia, where I had just spent the holidays, was experiencing “abnormally dry” conditions,
according to the Drought Monitor. Seeing the map of Virginia with a majority of the state highlighted in
yellow—the Drought Monitor’s indicator of “abnormally dry” conditions—promptly alerted me to the fact
that awareness of drought is relevant throughout the entire year. 5 When I saw these dry conditions
corresponding to lower groundwater and streamflow levels displayed online, I began to realize the
connection between stream flow and groundwater levels.
The amount of water flow in a stream can be an indicator of groundwater levels. This is because
groundwater can flow into streams and vice versa, depending on the height of the water table and other
factors. 6 Precipitation that infiltrates the land and continues to seep down to the groundwater raises the
elevation of the water table. When the water table is higher than the surface of a stream, the groundwater
can flow into the stream via the streambed. Conversely, when the water table is lower than the stream
water surface, the streams can lose water to groundwater. In addition, a stream may experience both
outflow and inflow of groundwater at different sections of the stream.

1 In combined sewer systems, heavy rains sometimes exceed the capacity of the system, leading to overflows of untreated or
partially treated sewage.
2 The weekly U.S. Drought Monitor is provided by the National Drought Mitigation Center at the University of NebraskaLincoln. It is available online at http://www.drought.unl.edu/dm/monitor.html.
3 The U.S. Geological Survey’s “Groundwater Watch” online at http://groundwaterwatch.usgs.gov/StateMaps/VA.html (as of
1/5/12), reports well-water levels from several hundred wells in the Virginia Active Water Level Network.
4 The U.S. Geological Survey’s “Water Watch,” online at http://waterwatch.usgs.gov/new/?m=real&r=va (as of 1/5/12), reports
current and recent average streamflow levels from locations throughout Virginia.
5 On February 15, 2011, the U.S. Drought Monitor showed 98 percent of Virginia as “abnormally dry” and 65 percent in
“moderate drought.”
6 Factors besides water-table level that complicate movement of water between surface waters and groundwater include soil
types, bedrock types, surface vegetation, weather, and the presence or absence of wells.
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The U.S. Geological Survey monitors stream flow and groundwater status through river gaging and well
monitoring. Because levels vary throughout the year, scientists interpret current levels by comparing them
with the recorded average for that time of year. Stream flows, for example, may be averaged over a day,
seven days, or some other time period, and compared to the long-term average for that same length of time
at the same time of year. Typically, Virginia groundwater and streamflow levels tend to be lowest in early
fall, but lower evaporation and the lack of plant growth in late fall and winter normally allow levels to
increase before the next growing season.

3. Virginia’s diverse geography results in differences in water quality and
flow throughout the Commonwealth.
I grew up in Wisconsin, so in fourth grade, instead of learning about English colonists settling along the
James River, I learned about French explorers navigating the Fox River. Likewise, my early education
taught me about a terrain that was relatively flat in comparison to the rolling hills of Virginia’s Piedmont or
the mountains of Appalachia. Before I began this internship, I had a superficial knowledge of the landscape
diversity throughout the Commonwealth, but I did not understand the many ways that differences in terrain
influence water quality, water flow, and water use. While writing a piece on the New River, I became more
aware of how Virginia’s different physiographic regions influence water quality and stream flow.
The Coastal Plain, Piedmont, Blue Ridge, Valley and Ridge, and Cumberland Plateau are the
Commonwealth’s five physiographic provinces, or regions with characteristic geologic structure, climate,
and landforms. The surface features in each area obviously affect surface waters’ location and movement,
but each region’s unique soil composition and rock formations also impact groundwater. For example,
precipitation that lands in the Piedmont must travel through rock fractures to recharge groundwater,
because that province consists mostly of igneous and metamorphic rocks that have low porosity and
permeability. 7 As a consequence, aquifers (underground, water-yielding formations) in the Piedmont
generally do not yield large amounts of water and the amount of groundwater stored in aquifers decreases
with depth. On the other hand, subsurface materials in Coastal Plain lands typically are not consolidated
into rock, so they are more porous and permeable and generally provide high groundwater yields.

4. Watersheds are the basis of surface-water management.
On one of the first days of my internship, my
supervisor asked me if I knew what a watershed was.
Immediately, an image of the sign “Now Leaving the
Chesapeake Bay Watershed” appeared in my mind. I
remembered seeing this sign along I-81 on my drives
from northern Virginia to Blacksburg. Even though I
must have driven by that sign at least 20 times, I had
never stopped to ask what it meant. I replied that a
watershed must be a marsh. But through my
supervisor’s response, I learned that the watershed is
an area of land upon which all water drains to the
same place.

Watershed meeting: Toms Creek (coming
from foreground) empties into the New
River in Montgomery County, Va.,
October 2005.

Porosity refers to the amount of spaces in rocks and other geologic formations that can hold air or water. Groundwater
permeability is a measure of the ability of water to move through geologic formations.
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I got by with this basic definition until I had to write a piece on a song about the New River for an
episode of Virginia Water Radio. 8 To provide listeners with background for the song, I decided to detail the
path of the river. As I attempted to do so, I struggled to understand how one river is designated a tributary
of another river. For example, the New River joins with the Gauley River to form the Kanawha River, so the
New is considered a tributary of the Kanawha. I wondered why, at the confluence of the two rivers, the river
becomes the Kanawha, instead of, perhaps, remaining the Gauley or the New. The answer to this quandary
connected to the watershed concept I had learned earlier in my internship.
Watersheds are sometimes referred to as drainage basins or (for larger watersheds) river basins. In
Virginia, nine major watersheds drain the landscape towards either the Atlantic Ocean or the Mississippi
River. The eastern- and southeastern-flowing watersheds drain into either the Chesapeake Bay in Virginia
or Albemarle Sound in North Carolina, both of which drain to the Atlantic Ocean. Watersheds in
southwestern Virginia drain into rivers that flow into the Ohio and Tennessee River basins before reaching
the Mississippi River (with these waters ultimately reaching the Gulf of Mexico).
Watersheds form a connected network that outlines the path of water as it flows across the land. The
concept of a watershed is the basis of surface water management, because all surface water in a given
watershed’s land area drains to the same stream, river, lake, or ocean. Consequently, all water-use
activities within a watershed may influence the quality and quantity of water downstream in the watershed.
The “watershed approach” to surface-water management is therefore a logical method, but it can be
complicated politically and legally because many watersheds do not correspond to political boundaries. For
example, most of Virginia’s major watersheds span into other states.

5. The concept of Total Maximum Daily Load governs water quality
throughout Virginia, not just in the Chesapeake Bay.
One of the most daunting aspects of arriving at the internship with a limited science background was
confronting water-related vocabulary, especially acronyms. With a word or collection of words I could
usually make some sense of a concept. But an assemblage of seemingly unrelated letters left me stupefied.
For example, I became acquainted with the acronym TMDL (for Total Maximum Daily Load) early in my
internship. My supervisor explained the significance of the term to me within the first week. The
explanation not only helped me overcome my fear of acronyms but also equipped me with a basic knowledge
of TMDLs, which is crucial to understanding water resource management and issues. While introducing me
to the concept of TMDL, my supervisor told me that I would be hearing the term often throughout the course
of the internship. He was right.
In 1972, Congress passed the Clean Water Act. Section 303d of this legislation introduced the concept
of a TMDL, the total maximum daily load of a given pollutant that a water body can receive and still meet
water quality standards. As part of this law, every two years states must submit to the U.S. Environmental
Protection Agency (EPA) a report identifying impaired water bodies—that is, water bodies that don’t meet
one or more state water-quality standards. States must establish a TMDL for each impaired water body.
The TMDL must identify the pollutant(s) and their source(s) and determine the pollutant reductions needed
for the water body to meet standards. In Virginia, this work is followed by development of a TMDL
implementation plan—a plan of action to improve the water quality within the water body. The Virginia
Department of Environmental Quality’s TMDL Web site, at http://www.deq.state.va.us/tmdl/, offers more
information on TMDLs, including access to Virginia’s most recent two-year report.
TMDLs emerged into the public awareness in Virginia and other states in the late 1990s, when a
number of lawsuits were filed against the U.S. EPA in which citizens claimed that the agency failed to
perform duties required by the Clean Water Act. Part of the lawsuit affecting Virginia required a TMDL for
the Chesapeake Bay watershed if adequate improvements to the Bay tributaries were not made by 2010.
When such improvements did not occur, the U.S. EPA proceeded to develop a Chesapeake Bay TMDL, which
the agency issued in December 2010. Though the Chesapeake Bay TMDL saga tends to capture the focus of
Virginia water news, it is important to remember that the Clean Water Act governs water bodies throughout
the entire United States. For Virginians, this means that Virginia government officials must develop
TMDLs for any impaired water body within the Commonwealth.

Virginia Water Radio is a weekly podcast using sounds and music to help introduce or explain different aspects of Virginia’s
water resources; available online at http://www.virginiawaterradio.org.
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This cartoon accompanied Virginia Water
Central’s October 1998 feature article on the
Total Maximum Daily Load concept and the
TMDL lawsuits of the 1990s.

Lessons Learned
As consumers of water, we each have a role in managing our water. When it comes to water resources,
Virginia has unique assets, such as its diversity in landscape spanning from the Cumberland Gap to the
Atlantic Ocean. The Commonwealth also faces unique challenges, from managing stormwater runoff in
urban areas such as Northern Virginia or Richmond to developing TMDLs for impaired water bodies.
The concepts I learned from my internship are essential to understanding water resources in Virginia
and taking an active role in the Commonwealth’s water-resource management. Just I was wrong to assume
that I knew more about water issues than I actually did, I would be irresponsible not to apply my new
knowledge as I consume and enjoy water. My understanding of issues like stormwater runoff, watersheds,
and TMDLs will influence my everyday decisions—from the amount of fertilizer I apply to my lawn, to my
selections at the voting booth.
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SCIENCE BEHIND THE NEWS
Water Contaminants “Emerge” through Scientific Research and Public
Awareness
By Catherine Sims and Alan Raflo.
Ms. Sims is a senior Biology major at Virginia Tech.
Water Central thanks Fred Cunningham, Virginia Department of Environmental Quality, for his
assistance with the “Wastewater Treatment” section of this article.

Introduction
“Pharmaceuticals found in drinking water of 24 major metro areas, 34 say no testing,” Associated Press,
3/9/08.
“Toxic Waters: A series about the worsening pollution in American waters and regulators’ response,” New
York Times, 8/22/09 through 3/22/10 (10 articles).
Intersex fish found in Delmarva lakes, Baltimore Sun, 11/11/10.
In recent years, many Americans have been seeing news stories, such as those above, reporting on toxic
substances found in waterways, drinking water or both. At the same time, news and scientific articles have
been identifying deformities and hormonal abnormalities in aquatic organisms such as fish with high levels
of estrogen that cause the presence of eggs in males and amphibians. In Virginia the Shenandoah and
James River fish kills have raised several questions about the cause of such occurrences, including the
possible role of unidentified chemicals.
In all of these cases, significant attention is focused on emerging contaminants. The goal of this
article is to provide foundation on emerging contaminants to help citizens make sense of this developing
topic in water quality and drinking water. Basic definitions and concepts will be addressed and some
suggestions are offered for how citizens can become better informed. Commonly used abbreviations are listed
at the end of this article.

What are Emerging Contaminants, and What are the Concerns?
According to the U.S. Environmental Protection Agency (EPA), as of March 2011 over 84,000 individual
chemicals have been registered for commercial use in the United States. 9 The U.S. Geological Survey
(USGS) defines emerging contaminants as “any synthetic or naturally occurring chemical or any
microorganism...not commonly monitored in the environment but [which] has the potential to enter the
environment and cause known or suspected adverse ecological [or] human health effects.” 10 This is in
contrast to chemicals that have long been identified as harmful to aquatic life or human health (in excessive
amounts) and are regulated and routinely monitored; examples include arsenic, chlorine, and cadmium. 11
In a 2006 document, the USGS grouped 96 chemical compounds considered emerging contaminants into
four major categories: veterinarian/human antibiotics (22 compounds), human drugs (19 compounds),
industrial/household products (40 compounds), and sex/steroidal hormones (15 compounds). 12 Antibiotics
enter waterways in human or animal waste and when expired or unused medications are disposed of in
wastewater. The human drugs category includes both prescription medications and non-prescription
medications such as caffeine. Household products listed include insecticides, fire retardants, detergents, and
fuels. Common examples of sex hormones are testosterone and estrogen.
U.S. Environmental Protection Agency (EPA), “Existing Chemicals,” accessed at
http://www.epa.gov/oppt/existingchemicals/, 11/10/11.
10 U.S. Geological Survey, “Emerging Contaminants in the Environment,” accessed at
http://toxics.usgs.gov/regional/emc/index.html, 11/10/11.
11 U.S. EPA, “Ground Water and Drinking Water,” accessed at http://water.epa.gov/drink/, 11/10/11.
12 U.S. Geological Survey, “Target Compounds for National Reconnaissance of Emerging Contaminants in US Streams,” Dec.
2006; accessed at http://toxics.usgs.gov/regional/contaminants.html, 11/11/10.
9
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Between 1999 and 2000, through its National Reconnaissance of Emerging Contaminants program, the
USGS sampled 139 streams throughout the country for the presence of 95 emerging contaminants in
residential, industrial, and agricultural wastewaters. 13 Eighty-two of the chemicals were found, and at least
one of the 82 chemicals was found in 80 percent of the waterways. The most common chemicals found were
steroids (anti-inflammatory), caffeine, antibiotics, non-prescription drugs, and insect repellent. Fifty percent
of the streams contained seven or more of the chemicals and one-third contained 10 or more of these
chemicals.
One major factor in determining whether a chemical is considered a concern is the amount measured in
waterways, compared to what is known (or not known) about the amount that can have an impact on aquatic
organisms or on human health. Some chemicals have been found in very dilute concentrations, including
parts per billion (ppb), or one millionth of a gram of the substance in every liter of water.
How could such small amounts affect organisms, such as fish? Two key factors are involved. First, fish
and other aquatic organism are not necessarily exposed to emerging contaminants only once in their
lifetime; there may be a continuous stream of exposure, of varying concentrations. Second, some emerging
contaminants may be able to mimic hormones that naturally occur in very small amounts within biological
systems; estrogen, for example, a hormone responsible for female sexual development, has the ability to
regulate at about 100 ppb in the blood of human females and in fish. 14 Contaminants that can act in this
way are called “endocrine-disrupting compounds,” and the effects of such compounds have been
suspected in various studies finding feminization in male wildlife (including a 2007 research paper USGS
scientists reported the occurrence of immature eggs in male reproductive parts of a high percentage of
Smallmouth Bass in the Shenandoah River watershed in Virginia and the South Branch Potomac River
watershed in West Virginia 15 ).
Please note, however, that it is important not to extrapolate endocrine-disruption observations in
wildlife (particularly fish) to predictions about impacts on human health. As noted above, aquatic organisms
may be exposed to endocrine-disrupting contaminants for a longer time than would typically be the case in
humans.

More from the USGS on Pharmaceuticals
A U.S. Geological Survey (USGS) study, published on June 4, 2010, in the scientific journal
Environmental Science and Technology, found that pharmaceutical manufacturing plants can apparently be
a significant contributor of pharmaceutical chemicals in the discharge of wastewater treatment plants and
in receiving waters downstream of the plants. Discharges from the two New York State wastewater
treatment plants studied from 2004 to 2009, and which receive at least 20 percent of their flow from
pharmaceutical manufacturers, had concentrations 10 to 1000 times higher of seven drugs than did a
comparison set of 24 plants in the United States that do not receives wastewater from pharmaceutical
manufacturers. The study also detected “measurable concentrations” of the drugs as far as 20 miles
downstream of the treatment plants. The study is available online at
http://pubs.acs.org/doi/abs/10.1021/es100356f. Source: “Manufacturing Facilities Release Pharmaceuticals
to the Environment,” USGS News Release, 6/4/10.

13 U.S. Geological Survey, “Emerging Contaminants Research Projects: National Stream Reconnaissance,” accessed at
http://toxics.usgs.gov/regional/emc/streams.html, 11/10/11. The actual research paper cited at this Web site is K. K. Barnes,
et al., Water-quality data for pharmaceuticals, hormones, and other organic wastewater contaminants in U.S.
streams, 1999-2000, U.S. Geological Survey Open-File Report 02-94 (2002), online at http://toxics.usgs.gov/pubs/OFR-0294/index.html.
14 Alan S. Kolok, “A Primer on Emerging Contaminants,” University of Nebraska-Lincoln, Water Current, Summer 2008, p.
14; available online at http://watercenter.unl.edu/watercurrent.asp, 11/10/11.
15 V.S. Blazer et al., “Intersex (Testicular Oocytes) in Smallmouth Bass from the Potomac River and Selected Nearby
Drainages,” Journal of Aquatic Animal Health 19: 242-253 (2007); summary available at the U.S. Geological Survey’s
“Tackling Fish Endocrine Disruption” Web site, http://toxics.usgs.gov/highlights/fish_endocrine_disruption.html, 11/29/11.
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Emerging Contaminants and Fish Problems in or near Virginia
The possible impacts of emerging contaminants on fish in waters in or bordering Virginia have been the
focus of several studies. 16 Particularly, the USGS, the Virginia Department of Environmental Quality
(DEQ), and the Virginia Department of Game and Inland Fisheries (DGIF) have been involved in research
into the possible role of contaminants in the occurrence of intersex conditions in fish in the Potomac River
basin and in repeated springtime fish kills since 2004 in the Shenandoah and James river basins.
Following discovery in 2003 of high rates of female eggs in the testes of male Smallmouth Bass, USGS
researchers Douglas Chambers and Thomas Leiker conducted a reconnaissance for possible chemical
contaminants that could have led to the observed intersex conditions. 17 In a report published in 2006, the
researchers found residues of flame retardants, personal-care products, and pesticides in stream samples;
antibiotics in municipal, fish-hatchery, and poultry-plant wastewater effluent; and arsenic. The author’s
summary stated that “this study found that some [endocrine-disrupting compounds] are nearly ubiquitous in
the environment, also being present at sites where fish are not exhibiting intersex conditions.”
In 2008, USGS researchers led by David Alvarez published two reports on the occurrence of emerging
contaminants in the Shenandoah and James basins and their potential connection between chemical
contaminants and fish kills and intersex conditions. 18 In one study, sampling devices used in spring and
summer 2007 at nine locations the Shenandoah basin and two locations in the James basin detected
polycyclic aromatic hydrocarbons (PAH), pesticides, and polychlorinated biphenyls (PCBs) at “generally low”
concentrations “indicative of a largely agricultural area” (p. 1); “few” waste-indicator chemicals and
pharmaceuticals were found, and some hormones were detected in concentrations above levels that have
been found in studies to cause intersex conditions. A second study, focusing on two sites on the North Fork
Shenandoah River, found a similar mix of contaminants.

The North Fork Shenandoah River—shown here in February 2006 just below the confluence of Narrow Passage
Creek, south of Woodstock, Va. in Shenandoah County—is one of the Shenandoah River basin areas where spring fish
kills and disease were seen between 2004 and 2010.

The bibliography of studies on emerging contaminants by U.S. Geological Survey researchers is online at
http://toxics.usgs.gov/bib/bib-Emerging.html (as of 1/3/12). The bibliography includes several studies in or near Virginia
waters; particularly, see studies with the lead author of D.A. Alvarez, V.S. Blazer, L.R. Iwanowicz, or J.L. Ripley.
17 D.B. Chambers and T.J. Leiker, “A Reconnaissance for Emerging Contaminants in the South Branch Potomac River,
Cacapon River, and Williams River Basins, West Virginia, April-October 2004,” U.S. Geological Survey Open-File Report
2006-1393 (2006), online at http://pubs.usgs.gov/of/2006/1393/, accessed 11/30/11.
18 D. A. Alvarez, et al., “Reconnaissance of persistent and emerging contaminants in the Shenandoah and James River
Basins, Virginia, during Spring of 2007,” U.S. Geological Survey Open-File Report 2008–1231, online at
http://pubs.usgs.gov/of/2008/1231/, accessed 1/3/12; and D. A. Alvarez et al., “Investigation of organic chemicals potentially
responsible for mortality and intersex in fish of the North Fork of the Shenandoah River, Virginia, during spring of 2007,”
U.S. Geological Survey Open-File Report 2008-1093, online at http://pubs.usgs.gov/of/2008/1093/, accessed 1/3/12.
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In June 2010, the Virginia Department of Game and Inland Fisheries (DGIF) published its latest report
on chronic fish kills in the Shenandoah and James River. 19 Springtime occurrence of fish kills and disease
occurred in the Shenandoah River from 2004 to 2010 and in the upper James River from 2007 to 2010. Open
sores or lesions were the typical sign of affected fish, although some affected fish did not show this sign or
showed other signs, such as dark skin, loss of scales, split fins, and damaged gills. The largest loss to the
fish community was to adult Smallmouth Bass, Redbreast Sunfish, and Rock Bass, but several other species
were also affected. In most years, between an estimated 10-25 percent of Smallmouth Bass and sunfish
were affected.

Spring fish kills and disease were observed between 2007 and 2010 in the upper James River, shown here in July
2009 in Botetourt County, just downstream of the James’ formation from the confluence of the Cowpasture and Jackson
rivers.

The DGIF’s June 2010 report notes that “determining the cause of these mortality and morbidity events
has proven to be extremely difficult.” Researchers have focused on pathogens and contaminants as two
possible causes. Some emerging contaminants (various pesticides) have been found in areas where fish kills
are occurring, 20 but despite much research, scientists have yet to clarify what role the substances or
contaminants in general may be playing in the Shenandoah River fish kills. As the DGIF report states,
“From the research and monitoring conducted to date, there has not been any conclusive evidence that water
quality variables or chemical contaminants were directly responsible for these fish mortality/morbidity
events. However it must be noted that not every possible chemical compound was measured, and that the
toxic concentration of many chemical compounds are unknown. It is also not well understood how some
chemical compounds could "interact" with one another and become toxic to fish. More research is needed in
this area.”

Government Regulation Context for Emerging Contaminants
Wastewater Treatment under the Clean Water Act
Under the federal Clean Water Act (CWA), the U.S. EPA regions, states, and tribes regulate discharges
into surface waters (such as wetlands, lakes, rivers, estuaries, bays and the oceans). The EPA has ultimate
responsibility to enforce the CWA, but in most states, a state agency has been granted primary enforcement
19 Va. Dept. Game and Inland Fisheries, “Shenandoah and James River Fish Disease and Mortality Investigations: Spring
2010 Update,” 6/2/10, online at http://www.dgif.virginia.gov/fishing/fthaish-kill/, accessed 11/30/11; and Virginia Department
of Environmental Quality, “History of Fish Kills in the Shenandoah River Watershed—April 2009,” online at
http://www.deq.state.va.us/info/srfishkillhistory.html, accessed 11/30/11.
20 Daniel M. Downey et al., “Episodic Events: Anthropogenic Chemicals in the South Fork Shenandoah River and Cub Run
Associated with Storm Runoff,” July 2009 report to the Virginia Department of Environmental Quality, online at
http://www.deq.state.va.us/export/sites/default/info/pdf/2009finalreport_july09.pdf, as of 12/13/11.
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authority (known as “primacy”). In Virginia, that agency is the Virginia Department of Environmental
Quality (Va. DEQ).
Regulations require wastewater to go through several levels of treatment to clean the water to
governmental standards. 21 Wastewater treatment systems vary in their complexity, depending on the
sources and volume of the wastewater and the standards to be met. In a basic system, primary treatment
involves physically removing debris and large particles from the wastewater to prepare it for biological
treatment processes that occur during secondary treatment. In secondary treatment, water is mixed with
air to aid the growth of microorganisms, which decompose the organic materials left in the wastewater.
Advanced or tertiary treatment removes additional contaminants, principally nitrogen and phosphorus.
Disinfection then is used to kill microorganisms prior to discharge of the wastewater.
Water quality standards establish designated uses for waterways (such as aquatic life, recreation, and
water supply) and set criteria for biological, chemical, physical, and radiological water-quality factors (or
parameters). According to the Va. DEQ’s “Water Quality Criteria” Web site (at
http://www.deq.state.va.us/wqs/criteria.html, as of 12/16/11), “Water quality criteria can include general
narrative statements that describe good water quality and specific numerical concentrations that are known
to protect aquatic life and human health.” According to this Web site, as of December 2011 Virginia
regulations (Virginia Administrative Code section 9 VAC 25-260-140, “Criteria for surface water”) listed 134
parameters for which the Commonwealth has established water-quality criteria. The list includes several
“conventional” or traditionally regulated and measured parameters: ammonia, bacteria, chlorine, solids,
dissolved oxygen, pH, and temperature. 22 Besides the conventional parameters, Virginia has a waterquality criterion level for over 120 chemical substances, including various chlorination by-products, metals,
pesticides, petroleum products, radioactive substances, and others.
Under the Virginia Pollutant Discharge Elimination System (VPDES, the Virginia program
implementing federal Clean Water Act requirements covering wastewater discharges), the Va. DEQ issues
wastewater-discharge permits to municipal and industrial facilities. At a minimum, all facilities must meet
technology-based effluent limitation established by federal rules, and wastewater discharges must be in
compliance with Virginia water-quality standards. 23 The specific substances regulated under a permit are
“determined for each facility on a site-specific basis in order to meet applicable water quality standards.” 24
DEQ regional offices are the recommended place to enquire about the specific substances regulated in
particular VPDES permits. Besides the monitoring requirements for substances regulated in specific
permits, monitoring for the other substances on Virginia’s water-quality criteria list is required of most
permit holders at least once every five years. 25

Drinking Water Treatment under the Safe Drinking Water Act 26
The Safe Drinking Water Act (SDWA) first passed in 1974, is the legal basis for regulating public
drinking water in the United States. As with the Clean Water Act, the EPA has ultimate responsibility to
enforce the Act, but most states have primary for SDWA regulation. In Virginia, the Department of Health
(VDH) Office of Drinking Water is responsible for SDWA enforcement. Virginia’s drinking water standards
are those established by the EPA.

Information on wastewater treatment is from the Virginia Department of Environmental Quality Web site, “Wastewater
Treatment,” at http://www.deq.state.va.us/tptp/, 12/13/11; and from T.V. Cech, Principles of Water Resources: History,
Development, Management, and Policy (New York: John Wiley and Sons, 2003), pp. 359-362.
22 According to the U.S. EPA’s glossary for the National Pollutant Elimination Discharge System (NPDES; online at
http://cfpub.epa.gov/npdes/glossary.cfm#C, 12/21/11), “conventional pollutants” are “pollutants typical of municipal sewage,
and for which municipal secondary treatment plants are typically designed; defined by Federal Regulation (40 CFR 401.16)
as BOD [biochemical oxygen demand], TSS [total suspended solids], fecal coliform bacteria, oil and grease, and pH.”
23 For more information, see U.S. EPA, “Water Quality and Technology-based Permitting,” online at
http://cfpub.epa.gov/npdes/generalissues/watertechnology.cfm, 12/22/11.
24 Va. DEQ, “Virginia Pollutant Discharge Elimination System,” online at http://www.deq.virginia.gov/vpdes/, 12/21/11.
25 Personal communication from Fred Cunningham, Virginia DEQ Office of Water Permits and Compliance Assistance,
12/15/11.
26 Information in this section is from the U.S. EPA, “Safe Drinking Water Act,” online at
http://water.epa.gov/lawsregs/rulesregs/sdwa/index.cfm (12/14/11); U.S. EPA, “Drinking Water Contaminants,” online at
http://water.epa.gov/drink/contaminants/index.cfm (12/14/11); and Virginia Department of Health’s Office of Drinking Water,
online at http://www.vdh.state.va.us/ODW/ (12/14/11).
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The EPA has established two types of drinking-water regulations: National Primary Drinking Water
Regulations and National Secondary Drinking Water Regulations. Primary regulations set
enforceable rules for contaminants that can affect public health; secondary regulations are non-enforceable
guidelines for contaminants that are not thought to affect public health but cause aesthetic or cosmetic
effects (such as unpleasant tastes, odors, or colors in water, or discoloration of pipes). For many of the
contaminants covered by primary regulations, the EPA has established Maximum Contaminant Levels
(MCL)—the enforceable, maximum amount of a contaminant that may be delivered to users of public water
systems. For other regulated contaminants, EPA has identified a required treatment technique that
public water systems must use to reduce the level of the contaminant. As of September 2011, the EPA’s
primary regulations included MCLs or treatment techniques for 53 organic chemicals and 16 inorganic
chemicals; six kinds of microorganisms (including bacteria, viruses, and single-celled animals) and two
measures related to bacteria generally; four radioactive substances; and four disinfection by-products
(substances that can be generated from disinfection processes). The regulations also set limits for the
residual amounts of three chemicals used to disinfect drinking water.
The SDWA requires EPA to review and (if necessary) revise its drinking-water regulations at least once
every six years. The Act also requires the agency to publish periodically a Contaminant Candidate List of
substances not currently regulated but which may require a regulation at some point.

A Sample of Emerging Contaminants Programs
As the preceding sections show, federal and state government has instituted regulations and
requirements for many contaminants that may be found in wastewater or drinking water. As we stated at
the beginning of this article, emerging contaminants are substances not currently regulated but which seem
to pose risks to human health or aquatic systems. Further work is needed to understand the effects of these
chemicals and decide whether governmental regulation is necessary.
Several current programs are seeking to address unregulated chemicals in water. Two were mentioned
above: the EPA’s six-year review of drinking-water regulations, and the EPA’s Contaminant Candidate List.
A third is the EPA’s Endocrine Disruptor Screening Program 27 , a requirement of 1996 amendments to
the Safe Drinking Water Act. Under this program, the agency identifies chemicals to be tested for hormonelike effects. This program issued its first list of 67 chemicals in April 2009 and a second list of 134 chemicals
in November 2010. And a fourth federal effort to address emerging contaminants is the USGS’ National
Reconnaissance of Emerging Contaminants (also mentioned earlier in this article), through which the
USGS Seeks to develop methods of analysis for suspected contaminants, determine contaminants’
occurrence in the environment, identify sources for the contaminants, determine how the contaminants
move through the environment, and identify potential ecological effects. 28
A thorough review of state programs on emerging contaminants was beyond the scope of this article, but
one significant effort identified during research for this article was the effort in Minnesota, where in 2009
the Department of Health received an appropriation of over $1.3 million from the state’s Clean Water Fund
for “assessing contaminants of emerging concern.” 29

Citizens Have Key Roles
While government agencies and scientists try to assess the extent and significance of emerging
contaminants, citizens have at least two important roles: being and staying informed, and helping reduce
waterway contamination.

Being Informed
This article’s footnotes and reference list provide several sources of information on emerging
contaminants on the national and state level.
Here are some ways to find out more about the quality of local waters.
27 More information about the EPA’s Endocrine Disruptor Screening Program is available online at http://www.epa.gov/endo/,
as of 12/14/11.
28 More information on the USGS’ National Reconnaissance of Emerging Contaminants is available online at
http://toxics.usgs.gov/regional/emc/index.html, as of 12/14/11.
29 Minnesota Department of Health, “Clean Water Fund” Web site, http://www.health.state.mn.us/divs/eh/cwl/index.html,
accessed 12/14/11.
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1) For drinking water, obtain a copy of the annual Consumer Confidence Report from your local public
water system (if you are on public water). Public water systems are required under the Safe Drinking Water
Act to provide this report to all customers at least annually. The public water system or your local Virginia
Department of Health office can help answer questions you may have about the report.
2) For wastewater in your area, contact your local wastewater treatment system to find out the
materials for which they treat and test. For more information on wastewater-discharge regulations, contact
the Va. DEQ regional office nearest to you.
3) The Va. DEQ also gathers and reports information on the water quality of aquatic systems. In many
areas, local watershed associations also monitor various water-quality factors and offer volunteer monitoring
opportunities. The Va. DEQ’s Citizen Monitoring Program (online at http://www.deq.state.va.us/cmonitor/)
and the Virginia Citizens for Water Quality (online at http://vcwq.wordpress.com/) can assist citizens in
finding volunteer monitoring groups and data.
4) Citizens who get their drinking water from a private well may be interested in testing their water or in
learning about the quality of local groundwater. In most areas, citizens will have to hire a private laboratory
for testing their well water. Finding a lab, deciding what tests are needed and affordable, and interpreting
results can be a complicated process. Citizens can get some assistance in this process from the local
Department of Health Office (note that those offices do not do private well testing for existing residences).
Another resource for private well-owners is he Virginia Household Water Quality Program/Master
Well-owner Network, coordinated by the Virginia Tech Department of Biological Systems Engineering.
The program maintains a statewide network of volunteers who can help with well questions and problems.
To reach the program, phone (540) 231-9058, send e-mail to wellwater@vt.edu, or visit the Web site at
http://www.wellwater.bse.vt.edu/index.php.

Reducing Contamination
Citizens can take several steps to help keep contaminants out of
waterways. One of the key ways is proper disposal of medications.
In the past, people may have heard recommendations to dispose of
expired medications by flushing them down the toilet, but this causes
chemicals to be distributed throughout our waterways. A better
disposal method for most medications 30 is grinding the medications
into a powder, mixing them in with kitty litter or coffee grounds (to
discourage children or pets from eating the substances), placing the
material in a sealed plastic bag, and putting the bag in your
household trash. Two other alternatives for disposal of medicines are
take-back services by pharmacies and take-back days held by
communities and law-enforcement agencies (who wish to prevent
Image/Courtesy of Fairfax County and
unintended human use of medicines or other drugs).
Other citizen actions that reduce contamination of waterways are Northern Virginia Soil and Water Conservation
District.
using non-toxic household cleaning products and limiting landscape
use of herbicides and pesticides. For more suggestions on reducing chemicals in waterways, here are three
useful Web sites (please note that one can find many other online sources of suggestions for preventing
water pollution).
1) U. S. EPA’s “Pharmaceuticals and Personal Care Products” Web site at
http://www.epa.gov/ppcp/faq.html;
2) EPA’s “What You Can Do to Prevent NPS Pollution” Web site at
http://water.epa.gov/polwaste/nps/whatudo.cfm;
3) Fairfax County’s “Chemicals and Drugs in Water” Web site at
http://www.fairfaxcounty.gov/opa/chemicals_drugs_water.htm.
Note that the federal Food and Drug Administration recommends flushing for certain medicines that pose a particular risk
of improper use; a list of those medications is available at that agency’s Web site,
www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/EnsuringSafeUseofMedicine/default.htm.
And you should check to see whether any local ordinances prohibit disposal of medications in household trash in your area.
30
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Finally, the Virginia Water Central issue of April 2009 (pp. 35-36) has an introduction to emerging
contaminants and a list of tips for ways to help keep them out of our waters; a Spanish translation is
included. The issue is available in the “Archives” section of the Water Central Web page at
http://vwrrc.vt.edu/watercentral.html, or contact the Water Central editor at (540) 231-5463 for a print copy.

Conclusion
Emerging contaminants are chemicals that have not traditionally been considered or regulated as
contaminants but which are causing, suspected of causing, or believed to have the potential to cause harmful
environmental or human health effects. Aquatic and drinking water are both areas of concerns because
studies show emerging contaminants in many waterways, drinking water/wastewater treatment does not
remove many emerging contaminants, and scientists have yet to fully understand the causes and effects of
such chemicals on the environment and humans. Researchers and government agencies continue to seek
information to further our understanding of the extent and potential impacts of emerging contaminants; as
they do, new issues may arise over substances or effects not previously considered or documented.
It is important for citizens to stay informed and aware of possibilities in your environment that have
uncertain causes and effects. As noted above, a number of information sources are listed in the footnotes
and reference list. But in closing we’d like to call your attention to a particular information sources on
emerging contaminants, that is, the series of articles written by Alan S. Kolok, of the University of
Nebraska-Omaha’s Department of Biology. Between 2008 and 2010, the University of Nebraska-Lincoln
Water Center’s newsletter, Water Current, published nine articles by Dr. Kolok on emerging contaminants.
We’ve listed these below, and we hope they further enrich your understanding of emerging contaminants
and their implications. All are available online at http://watercenter.unl.edu/WaterCurrent.asp, or contact
the Nebraska Water Center at P. O. Box 830979, Lincoln, NE 68583-0979; (402) 472-3305.
●“A Primer on Emerging Contaminants”—Summer 2008 issue, p.14.
●“How Human Pharmaceuticals Threaten Water Quality—A Primer on Emerging Contaminants, Part
Two”—Fall 2008 issue, p.5.
●“Through the Looking Glass: Multifaceted Fate of Emerging Contaminants in Nebraska Waterways”—
Winter 2009 issue, p.8.
●“Emerging Contaminants in Natural Waterways: Where is the Smoking Gun?”—Spring 2009 issue, p.4.
●“Sediment, Microbes and Environmental Fate of Emerging Contaminants”—Summer 2009 issue, p.6.
●“Emerging Contaminants in a Flat World”—Fall 2009 issue, p.6.
●“Sediments and Emerging Contaminants: On the Menu and in the Air”—Winter 2010 issue, p.6.
●“Frogs and Atrazine: What Doesn’t Kill You Can Turn You Female”—Spring 2010 issue, p.6.
●“The Eternal Flame and the Grandfather Clock”—Fall 2010 issue, p.6.
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DEQ
DGIF
EPA
MCL
SDWA
USGS
VDH
VPDES

Federal Clean Water Act
Virginia Department of Environmental Quality
Virginia Department of Game and Inland Fisheries
U. S. Environmental Protection Agency
Maximum Contamination Levels
Federal Safe Drinking Water Act
U. S. Geological Survey
Virginia Department of Health
Virginia Pollutant Elimination Discharge System

References Used and Further Reading
(All Web site addresses listed were correct as of 1/3/12.)
Agency for Toxic Substances and Disease Registry/U.S. Centers for Disease Control. “Toxic Substances Portal.”
This Web site provides information about toxic substances and how they can affect human health. Online at
http://www.atsdr.cdc.gov/substances/indexAZ.asp.

16
Alvarez, D.A., et al. 2008. “Investigation of Organic Chemicals Potentially Responsible for Mortality and Intersex in
Fish of the North Fork of the Shenandoah River, Virginia, during Spring of 2007.” U.S. Geological Survey Open-File
Report 2008-1093 (16 pp.). Online at http://pubs.usgs.gov/of/2008/1093/.
Alvarez, D.A., et al. 2008. “Reconnaissance of Persistent and Emerging Contaminants in the Shenandoah and James
River Basins, Virginia, during Spring of 2007.” U.S. Geological Survey Open-File Report 2008–1231 (19 pp.).
Online at http://pubs.usgs.gov/of/2008/1231/.
Barnes, K.K., et al. 2002. “Water-quality Data for Pharmaceuticals, Hormones, and Other Organic
Wastewater Contaminants in U.S. Streams, 1999-2000.” U.S. Geological Survey Open-File Report 02-94.
Online at http://toxics.usgs.gov/pubs/OFR-02-94/index.html.
Blazer, V.S., et al. 2007. “Intersex (Testicular Oocytes) in Smallmouth Bass from the Potomac River and Selected
Nearby Drainages.” Journal of Aquatic Animal Health 19: 242-253. Summary available at the U.S. Geological
Survey’s “Tackling Fish Endocrine Disruption” Web site,
http://toxics.usgs.gov/highlights/fish_endocrine_disruption.html.
Carr, R.L., et al. 1997. “Selective toxicity of chlorpyrifos to several species of fish during an environmental exposure:
biochemical mechanisms.” Environmental Toxicology and Chemistry 16: 2369–2374.
Cech, T.V. 2003. Principles of Water Resources: History, Development, Management, and Policy. New York: John
Wiley and Sons.
Chambers, D.B. and T.J. Leiker. 2006. “A Reconnaissance for Emerging Contaminants in the South Branch Potomac
River, Cacapon River, and Williams River Basins, West Virginia, April-October 2004.” U.S. Geological Survey
Open-File Report 2006-1393 (28 pp.). Online at http://pubs.usgs.gov/of/2006/1393/.
Downey, Daniel M., et al. 2009. “Episodic Events: Anthropogenic Chemicals in the South Fork Shenandoah River and
Cub Run Associated with Storm Runoff.” July 2009 report to the Virginia Department of Environmental Quality,
online at http://www.deq.state.va.us/export/sites/default/info/pdf/2009finalreport_july09.pdf.
Kidd, K.A., et al. 2007. “Collapse of a fish population after exposure to a synthetic estrogen.” Proceedings of the
National Academy of Sciences, 104: 8897–8901.
Kolok, Alan S. 2008. “A Primer on Emerging Contaminants.” University of Nebraska-Lincoln, Water Current,
Summer 2008, p. 14. Online at http://watercenter.unl.edu/watercurrent.asp.
Minnesota Department of Health. “Contaminants of Emerging Concern.” On “Clean Water Fund” Web site at
http://www.health.state.mn.us/divs/eh/risk/guidance/dwec/index.html.
U.S. Environmental Protection Agency (EPA). “Drinking Water Contaminants.” Online at
http://water.epa.gov/drink/contaminants/index.cfm.
U.S. EPA. “Existing Chemicals.” Online at http://www.epa.gov/oppt/existingchemicals/.
U.S. EPA. “Ground Water and Drinking Water.” Online at http://water.epa.gov/drink/.
U.S. EPA. “Safe Drinking Water Act.” Online at http://water.epa.gov/lawsregs/rulesregs/sdwa/index.cfm.
U.S. EPA. “Water Quality and Technology-based Permitting.” Online at
http://cfpub.epa.gov/npdes/generalissues/watertechnology.cfm.
U.S. EPA. “Endocrine Disruptor Screening Program.” Online at http://www.epa.gov/endo/.
U.S. EPA. “National Pollutant Elimination Discharge System (NPDES) Glossary.” Online at
http://cfpub.epa.gov/npdes/glossary.cfm?program_id=0.
U.S. Geological Survey (USGS). “Emerging Contaminants in the Environment.” Online at
http://toxics.usgs.gov/regional/emc/index.html.
USGS. “Emerging Contaminants Research Projects: National Stream Reconnaissance.”
http://toxics.usgs.gov/regional/emc/streams.html.
USGS. “Target Compounds for National Reconnaissance of Emerging Contaminants in U.S. Streams” (as of Dec.
2006). Online at http://toxics.usgs.gov/regional/contaminants.html.
Virginia Department of Environmental Quality (DEQ). “History of Fish Kills in the Shenandoah River Watershed—
April 2009.” Online at http://www.deq.state.va.us/info/srfishkillhistory.html.
Virginia DEQ. “Wastewater Treatment.” Online at http://www.deq.state.va.us/tptp/.
Virginia DEQ. “Virginia Pollutant Discharge Elimination System Permit Program.” Online at
http://www.deq.virginia.gov/vpdes/.
Virginia Department of Game and Inland Fisheries. “Shenandoah and James River Fish Disease and Mortality
Investigations: Spring 2010 Update as of June 1.” Online at http://www.dgif.virginia.gov/fishing/fthaish-kill/.
Virginia Department of Health Office of Drinking Water Web site. Online at http://www.vdh.state.va.us/ODW/.

17

VIRGINIA WATER STATUS REPORT
This section of Water Central presents recent and historical data on Virginia’s precipitation, groundwater
levels, stream flow, and occurrence of drought conditions.

Precipitation in Virginia, January 2011—December 2011
The chart below shows precipitation (in inches) over the last 12 months at eight National Weather
Service (NWS) observation sites in or near Virginia. The numbers in the rows marked “O” are observed
precipitation for the respective site and month (with yearly total at the bottom of the chart), including the
equivalent amount of water contained in any snowfall or other frozen precipitation. These values were
found on 1/11/12 at the “Climate” sections of NWS Web sites, as follows:
www.weather.gov/climate/index.php?wfo=mrx for the Tri-cities Airport in Tennessee, about 20 miles from
Bristol, Va.; www.weather.gov/climate/index.php?wfo=rnk, for Blacksburg, Danville, Lynchburg, and
Roanoke; www.weather.gov/climate/index.php?wfo=lwx, for Washington-Dulles; and
http://mi.nws.noaa.gov/climate/index.php?wfo=akq, for Norfolk and Richmond. The number in the rows
marked “N” (in red) are the normal (average) precipitation for the locality and month as used by the NWS
Web sites. Please note that in Jan. 2012 the NWS sites showed normals for Jan.-July that were based on
1970-2000 records, and Aug.-Dec. normals based on 1980-2011 records that were released from the National
Climatic Data Center in 2011 (http://www.ncdc.noaa.gov/oa/climate/normals/usnormals.html). The amounts
listed here are classified by the NWS as provisional data and are subject to revision; the NCDC maintains
any edited and certified data that are available.

Jan11 O
Jan N
Feb11 O
Feb N
Mar11 O
Mar N
Apr11 O
Apr N
May11 O
May N
Jun11 O
Jun N
Jul11 O
Jul N
Aug11 O
Aug N
Sep11 O
Sep N
Oct 11 O
Oct N
Nov11 O
Nov N
Dec11 O
Dec N
TOTAL O
TOTAL N

Bristol
(TriCities
Airport)

Blacksburg
(VT
Airport)

Danville
(Station
#37)

Lynchburg
(Regional
Airport)

Norfolk
(Internat.
Airport)

Richmond
(Byrd
Intern.
Airport)

Roanoke
(Woodrum
Airport)

Wash.Dulles
Airport

1.88
3.52
4.53
3.4
6.37
3.91
4.57
3.23
5.93
4.32
3.40
3.89
3.85
4.21
2.47
3.47
3.14
2.99
2.84
2.1
4.60
3.1
4.10
3.37
47.68
41.51

0.84
3.37
2.96
3.02
4.38
3.83
5.19
3.83
7.32
4.39
2.78
3.93
3.78
4.17
1.25
3.59
4.92
3.1
2.94
2.78
3.70
2.87
3.62
2.95
43.68
41.83

1.24
4.03
1.98
3.41
4.22
4.25
3.19
3.83
5.33
3.96
1.56
3.5
3.88
4.44
1.47
3.97
5.52
3.96
3.45
3.53
4.98
3.36
2.19
3.27
39.01
45.51

1.30
3.54
2.12
3.1
2.69
3.83
5.36
3.46
3.33
4.11
3.81
3.79
2.99
4.39
2.06
3.26
4.49
3.88
2.95
3.11
3.27
3.41
4.61
3.24
38.98
43.12

3.64
3.93
2.24
3.34
2.96
4.08
1.21
3.38
1.95
3.74
4.63
3.77
10.89
5.17
10.79
5.52
7.26
4.76
2.13
3.42
1.84
3.15
1.56
3.26
51.10
47.52

2.48
3.55
2.09
2.98
4.28
4.09
2.63
3.18
4.35
3.96
3.03
3.54
3.63
4.67
7.10
4.66
8.95
4.13
2.79
2.98
4.18
3.24
2.03
3.26
47.54
44.24

0.82
3.23
2.20
3.08
4.23
3.84
5.33
3.61
3.79
4.24
3.51
3.68
3.76
4
1.45
3.56
7.39
3.89
4.06
2.89
4.30
3.4
4.19
2.94
45.03
42.36

1.87
3.05
2.21
2.77
5.07
3.55
5.21
3.22
3.28
4.22
1.40
4.07
2.58
3.57
3.74
3.53
7.93
3.92
6.27
3.25
2.18
3.41
4.46
2.96
44.70
43.02

18

Precipitation, continued: Regional Precipitation Over the Past Three Months
For a more visual presentation over a wider area, the two graphs below—from the National Oceanic and
Atmospheric Administration’s (NOAA) Southeast Regional Climate Center, located at the University of
North Carolina in Chapel Hill—show the total precipitation (in inches; top graph) over the past three
months and the departure from normal (in inches above or below normal; bottom graph) over that period.
Note that the values represented by a given color differ between the two graphs. These data are provisional.
These graphs were taken from http://www.sercc.com/climateinfo/precip_maps on 1/11/12.

More Virginia climate information and data are available from the University of Virginia Climatology
Office, online at http://climate.virginia.edu. To contact the office in Charlottesville, phone (434) 924-0548 or
send e-mail to climate@virginia.edu.
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Groundwater Levels at Selected Virginia Wells, January 2011
As of January 11, 2012, the Virginia Active Water Level Network—maintained by the U.S. Geological
Survey (USGS) and available online at http://groundwaterwatch.usgs.gov/StateMaps/VA.html—provided
access to groundwater levels at 514 active wells in 63 Virginia counties and cities. At 119 of these
observation wells in 40 localities, real-time data (updated every 5 to 60 minutes) were being recorded. The
table below shows the January 10 (except as noted) daily level from real-time wells in 19 localities. These
readings are provisional (i.e., subject to revision). All measurements are in feet below the land surface,
rounded to the nearest 0.1 foot; a smaller value means wetter conditions, while a larger value means
drier conditions. The table also shows levels reported in previous issues of Water Central, plus the median
level for this month, the deepest (driest) level, and the shallowest (wettest) level for each well’s period of
record. Historical information on groundwater is also available from USGS annual reports of groundwater,
available online at http://wdr.water.usgs.gov/ for years 2002 to 2011; for previous years, check your local
library for printed copies of the reports.
Well
(Local #)
Accomack

1/10/12
Level

8/9/11
Level

3/14/11
Level

January
Median

Record
Deepest
(Driest)

Record
Shallowest
(Wettest)

Period of
Record

9.6

10.9

9.4

9.2

24.7

25.1

22.2

22.4

37.4

36.0

35.3

37.8

12.3

16.4

12.6

13.4

15.7

19.9

18.4

18.1

58.6

60.2

55.5

59.0

3.4

4.2

2.5

3.8

8.2

8.0

7.6

7.2

22.3

28.7

27.4

23.3

8.6

10.9

7.1

8.9

18.8

19.0

18.7

17.9

23.3

26.5

21.2

24.3

69.9

71.7

74.4

69.1

14.1

15.0

12.7

9.7

12.2

7.3

Not
available
8.7

8.2

8.0

8.3

8.2

2.7

5.9

2.4

2.0

1.4
(11/5/11)
9.0

8.2

7.5
(1/19/11)
7.4

8.1 (Nov.
median)
5.5

11.3
(Nov. 1981)
36.4
(Oct. 2002)
45.7
(Sep. 2002)
24.9
(Dec. 1998)
22.9
(Aug. 1984)
62.0
(Feb. 2008)
7.3
(Dec. 1969)
10.0
(Oct. 2002)
39.0
(Aug. 2002)
15.4
(Jul. 2011)
19.3
(Jun. 1987)
30.4
(Sep. 2002)
99.0
(Oct. 2002)
16.3
(Oct. 2009)
13.4
(Jan. 1981)
11.3
(Sep. 2010)
12.0
(Sep. 1980)
12.8
(Dec. 1988)
14.1
(Jan. 2002)

6.8
(Mar. 2010)
7.4
(Apr. 1973)
23.5
(Sep. 2003)
6.5
(Mar. 1984)
5.1
(Aug. 2004)
48.0
(June 1972)
< 0.0
(Mar. 1993)
0.8
(Aug. 2004)
11.8
(Apr. 1973)
6.5
(Mar. 2010)
12.4
(Feb. 1986)
14.3
(Apr. 1987)
57.7
(Feb. 1998)
10.6
(May 2011)
2.0
(Sep, 1999)
3.9
(May 1980)
0.8
(Nov. 2009)
< 0.0
(Dec. 2009)
0.9
(Nov. 2006)

Since
Sep. 1978
Since
Mar. 1971
Since
Mar. 1987
Since
Oct. 1976
Since
Jan. 1978
Since
Nov. 1963
Since
Jul. 1953
Since
Sep. 1977
Since
Feb. 1965
Since
Nov. 1968
Since
Aug. 1966
Since
Feb. 1964
Since
Aug. 1970
Since
Oct. 2006
Since
Mar. 1975
Since
Jul. 1978
Since
Jun. 1979
Since
Jul. 1977
Since
Jun. 1990

(66M19SOW110S)

Buckingham
(41H 3)

Clarke
(46W 175)

Fairfax
(52V 2D)

Hanover
(53K 19 SOW 080)

Loudoun
(49Y 1 SOW 022)

Montgomery
(27F 2 SOW 019)

Northampton
(63H 6 SOW 103A)

Orange
(45P 1 SOW 030)

Prince William
(49V 1)

Roanoke City
(31G 1 SOW 008)

Rockbridge
(35K 1 SOW 063)

Rockingham
(41Q 1)

Shenandoah 31
(40U 3 SOW 218)

Suffolk
(58B 13)

Surry (57E 13 SOW
094C)

Virginia Beach
(62B 1 SOW 098A)

Westmoreland
(55P 9)

York
(59F 74 SOW184C)

9.1

The Shenandoah County well has been included in this table only since the May 2010 issue of Water Central. It replaced
Frederick County well 46X 110, where data collection was discontinued in November 2009.
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Stream Flow in Virginia: Nov. 2011--Jan. 2012, and 1999--2012
Average Daily Stream Flow Index, Compared to the Historical Average for the Date

The graphs above, from the U.S. Geological Survey’s (USGS) “WaterWatch—Current Water Resources
Conditions” Web site (http://water.usgs.gov/waterwatch/?m=real&r=va&w=real%2Cplot, 3/15/11), compare
recent Virginia stream flow to historical records.
The data in the graphs come from 107 sites that have at least 30 years of records. Each graph uses a
“stream flow index,” which measures how a site’s average stream flow over 24 hours (the average daily
stream flow) compares to the historical average stream flow for that same site and date. The graphs show a
further average: the stream flow index averaged over all monitoring stations.
Index values (1-7 on the vertical axis in
the graphs) mean the following:
Values indicating dry conditions:
1 = average daily flow is record low for that
date;
2 = average daily flow is in the lowest 10
percent of historical values for that date;
3 = average daily flow is in the lowest 25
percent of historical values for that date, but
exceeds the lowest 10 percent.

Value indicating “normal” flow:
4 = average daily flow exceeds the lowest 25
percent of historical values for that date, but
is less than the highest 25 percent of values.
Values indicating wet conditions:
5 = average daily flow exceeds 75 of historical
values for the date, but is lower than the
highest 10 percent of values.
6 = average daily flow exceeds 90 percent of

historical values for that date;
Stream-gaging station on Opequon Creek at
the Clarke County-Frederick County line,
7 = average daily flow is record high for that date.
11/28/10.
Gaps in the data: Data are not plotted for days when less
than two-thirds of the sites report data (due to equipment or
weather problems), because a statewide average on those days may misrepresent actual conditions.
The USGS WaterWatch site, at http://water.usgs.gov/waterwatch/?m=real&r=va, also has a maps of
stream flow conditions compared to historical records for current levels and for average levels over the
previous 1 day, 7 days, 14 days, 28 days, and month.
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Drought Update

The national drought outlook for January-March 2012, according to the National Oceanic and Atmospheric
Administration/National Weather Service’s Climate Prediction Center Web site,
www.cpc.ncep.noaa.gov/products/expert_assessment/seasonal_drought.html, accessed 1/11/12.

From the U.S. Drought Monitor: Conditions in Virginia and Elsewhere
The U.S. Drought Monitor, available online at www.drought.unl.edu/dm/monitor.html, is a weekly
nationwide drought assessment by federal agencies and state climatological centers. The following graphs
show Drought Monitor assessments of Virginia conditions on January 10, 2012, compared to January 11,
2011. Prior to the January 10 report, Virginia had been rated by the Drought Monitor as mostly droughtfree (less than five percent of the state rated as “abnormally dry”) since early September 2011.

January 10, 2012
= D0 Abnormally
Dry

= D1 Moderate
Drought

January 11, 2011
= D2 Severe
Drought

= D3 Extreme
Drought

= D4 Exceptional
Drought

Source: Images taken from archive of U.S. Drought Monitor, www.drought.unl.edu/dm/archive.html, 9/9/10. Authors: Laura
Edwards, Western Regional Climate Center, for 1/10/12 map; B. Fuchs, National Drought Mitigation Center, for 1/11/11 map.

22
The Drought Monitor also gives percentages of the country, of regions, and of individual states classified
in the drought categories. The following table shows how much of the country and of Virginia received
different Drought Monitor ratings in recent months and one year ago.
Drought Monitor
Report Date
1/10/12

Percentage of area rated “abnormally
dry” (D0) or worse
US = 45%; VA = 16%

Percentage of area rated “severe
drought” (D2) or worse
US = 16%; VA = 0%

12/6/11

US = 34%; VA = 0%

US = 18%; VA = 0%

11/8/11

US = 37%; VA = 0%

US = 20%; VA = 0%

1/11/11

US = 37%; VA = 75%

US = 6%; VA = 0%

Special Note on the Southern and Southwestern U.S. Drought
Throughout 2011 and continuing into January 2012, much of the southern United States has
experienced severe (D2), extreme (D3), and even exceptional (D4) drought conditions. Here are the
percentages of those conditions for six hard-hit states, as of January 10, 2012:
STATE
Georgia
Louisiana
New Mexico
Oklahoma
South Carolina
Texas

>D2 = Severe Drought
81%
52%
72%
51%
53%
83%

>D3 = Extreme Drought
64%
22%
23%
29%
28%
62%

D4 = Exceptional Drought
0%
0%
8%
4%
0%
25%

From the Virginia Drought Monitoring Task Force
The map below, from the Virginia Department of Environmental Quality’s drought-monitoring Web
page at http://www.deq.virginia.gov/waterresources/drought/homepage.html, shows the January 11, 2012,
status of four drought indicators—groundwater (GW), precipitation (Prcp), stream flow (Flow), and
reservoir levels (Res)—in Virginia’s 13 drought-evaluation regions. The Drought Monitoring Task Force
issued its most recent statewide drought assessment on November 17, 2011 (as of 1/11/12). That report,
previous reports, and more information are available at the Web site listed above.

Don’t Forget the Water Center’s Online Water Status Page!
The Water Center’s online “Water Status Information” area has links to current and historical information on
drought, groundwater, precipitation, stream flow, and severe weather. Find it at
http://vwrrc.vt.edu/waterstatus_new.html.
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VIRGINA GOVERNMENT WATER ISSUES OVERVIEW
For an online list of upcoming Virginia government meetings on water-related topics, updated weekly, visit
the “Quick Guide to Virginia Water-related Events,” at http://virginiawaterevents.wordpress.com/ and click on the
“Government” category (right side of page).
This section lists water issues under consideration (study or regulation) between July 13, 2011 and
January 17, 2012 by state boards, commissions, or agencies in Virginia. This list does not necessarily
include all meetings of significance to Virginia water resources, and does not list regular meetings of state
boards or commissions. Information in this issue is based on public meetings listed on the Virginia
Regulatory Town Hall Web site, at www.townhall.state.va.us/L/meetings.cfm. The Town Hall site posts
agendas of upcoming meetings and minutes of past meetings held by Virginia’s boards, commissions, and
departments; the site can be searched for “water” or other specific topics. Unless otherwise noted,
all contact people listed in this section are Virginia state employees. To find the e-mail address any state
employee, go online to http://www.employeedirectory.virginia.gov/. You can also request state employee
phone numbers by calling (800) 422-2319. All Web sites listed in this section were functional as of 1/12/12.
Abbreviations: DCR = Dept. Conservation and Recreation; DEQ = Dept. Environmental Quality;
DGIF = Dept. Game and Inland Fisheries; DMME = Dept. Mines, Minerals and Energy; DPOR =
Department of Professional and Occupational Regulation: SWCB = State Water Control Board; VDH =
Department of Health. “VAC” numbers indicate the Virginia Administrative Code section for a particular
regulation; you can access and search the VAC at http://leg1.state.va.us/cgi-bin/legp504.exe?000+men+SRR.
“NOIRA” stands for Notice of Intended Regulatory Action.

Total Maximum Daily Load (TMDL) Processes
Under the federal Clean Water, when a water body fails (with a certain frequency) to meet state waterquality standards, the water is to be designated as “impaired,” requiring development of a total maximum
daily load (TMDL). A TMDL study identifies the pollutant source(s) causing the impairment and determines
how much of the pollutant(s) the water can receive (the “load”) and still meet standards. A TMDL
implementation plan (required by Virginia law) maps a process for reducing the pollutant load to the TMDL
level. Many Virginia TMDLs are underway, each involving many public meetings. The table below lists
those where public meetings were held during the period noted above. Information on the status of all
TMDLs in Virginia is available online at www.deq.state.va.us/tmdl/.
Location

Water(s) & Impairment

Larger
Watershed(s)

Most Recent
Meeting Date

For More Information

All jurisdictions in
Virginia and other
Chesapeake Bay
watershed states

Nutrient- and sedimentcaused impairments to
dissolved oxygen, water
clarity, and aquatic life in
the Bay and its tributaries.
Bacteria impairments in
Sugarland Run, Mine Run,
and Pimmit Run
Bacteria impairments in the
North Fork Holston River
and 21 tributaries, and
aquatic-life impairments in
the North Fork Holston and
two tributaries
Aquatic-life impairments in
Bull Creek and Levisa Fork,
North and South Fork
Pound River, and Powell
River

Atlantic Ocean

11/7/11 (Phase II
Watershed
Implementation
Plan Stakeholder
Advisory Group)
12/14/11

Christine Watlington,
DCR

Katie Conaway, DEQ

Holston
River/Upper
Tennessee River

12/6/11

Martha Chapman, DEQ

Pound River and
Levisa Fork: Big
Sandy River;
Powell River:
Upper Tennessee

7/26/11

Martha Chapman, DEQ

Arlington, Fairfax,
and Loudoun
counties
Bland, Scott, Smyth,
Tazewell, and
Washington counties

Buchanan, Lee, and
Wise counties

Potomac River
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Buckingham and
Fluvanna Counties

Charles City,
Henrico, Prince
George, and Surry
counties

Cities of Chesapeake
and Virginia Beach

Fauquier, Prince
William, and Stafford
counties

Halifax County

Charles City,
Hanover, and
Henrico counties

Nelson County

Northampton County

Cities of Portsmouth
and Suffolk
Rockingham County

Wythe County

Aquatic-life (benthic)
impairments in North Creek
and bacteria impairments in
Bear Garden Creek
Bacteria impairments in the
James River and tributaries
Crewes Channel, Western
Run, West Run, Wards
Creek, and Upper
Chipppokes Creek
Aquatic-life and dissolved
oxygen impairments in
Pocaty River and
Blackwater Creek; and
bacteria impairments in
Redhead Bay, Beggars
Bridge Creek, Upper and
Lower Hell Point Creek,
Muddy Creek, Lower
Ashville Bridge Creek, and
Middle North Landing River
Bacteria impairments in
several Potomac River
tributaries: Powells Creek,
Quantico Creek, South
Fork Quantico Creek, North
Branch Chopawamsic
Creek, Austin Run,
Accokeek Creek, Potomac
Creek, Potomac Run, and
an unnamed tributary
Bacteria impairments in the
Lower Banister River,
Polecat Creek, and Sandy
Creek
Bacteria impairments in the
Chickahominy River and
tributaries Beaverdam
Creek, Boatswain Creek,
Collins Run, and Stony Run
Bacteria impairments in the
North Fork Rockfish River,
South Fork Rockfish River,
Rockfish River and Taylor
Creek, and aquatic-life
impairments in Taylor
Creek
Dissolved oxygen, pH, and
bacteria impairments in Mill
Creek
Bacteria impairments in
Hoffler Creek

James River

10/4/11

Paula Nash, DEQ

James River/
Chesapeake Bay

8/2/11

Margaret Smigo, DEQ

10/3/11

Jennifer Howell, DEQ

Potomac River

1/4/12

Katie Conaway, DEQ

Dan River/
Roanoke River

11/29/11

Eileen Rowan, DCR

James River

8/3/11

Margaret Smigo, DEQ

James River

9/7/11

Tara Sieber, DEQ

Atlantic Ocean

9/26/11

Jennifer Howell, DEQ

Hampton Roads

9/27/11

Jennifer Howell, DEQ

Aquatic life impairments in
Long Meadow Run and
Turley Creek
Bacteria impairments in
South Fork Reed Creek,
Mill Creek, Stony Fork,
Tate Run, Reed Creek,
Miller Creek, and Cove
Creek

Shenandoah River

11/16/11

Tara Sieber, DEQ

New River

11/15/11

Martha Chapman, DEQ
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Other Topics
Items below are listed alphabetically by topic, followed by the agency or group coordinating state
study or action and then a contact name. Minutes of most meetings listed are available at the Virginia
Regulatory Town Hall Web site, www.townhall.state.va.us/L/meetings.cfm.
Aboveground Storage Tank Regulation (9 VAC 25-91)—regulatory advisory panel meeting: 12/12/11;
public meeting on proposed regulatory changes: 1/10/12. The DEQ and SWCB are considering possible
amendments to this regulation. Information on the regulation is available at
http://www.townhall.state.va.us/L/viewchapter.cfm?chapterid=2036. More information: Melissa
Porterfield, DEQ.
Agricultural Resource Management Plans: Resource Management Plan Regulations Regulatory
Advisory Panel meetings: 8/12/11, 8/15/11, 8/19/11, 9/28/11, 9/30/11, 12/6/11, and 1/3/12. The Virginia
Soil and Water Conservation Board in developing regulations (to be under 4 VAC 50-70 in the Virginia
Administrative Code), required by HB 1830 in the 2011 Virginia General Assembly, that will allow
agricultural landowners who implement a resource-management plan to be deemed in full compliance with
(i) any load allocation contained in a total maximum daily load (TMDL) established under the federal
Clean Water Act addressing benthic, bacteria, nutrient, or sediment impairments; (ii) any requirements of
the Virginia Chesapeake Bay TMDL Watershed Implementation Plan; and (iii) applicable state waterquality requirements for nutrients and sediment. Information and documents related to the regulations
are available online at http://www.townhall.state.va.us/L/viewchapter.cfm?chapterid=2809. More
information: Christine Watlington, DCR.
Biosolids (Treated Sewage Sludge) Land-application Permits—7/20/11, Augusta County: Public
hearing on application by Recyc Systems, Inc., to land-apply biosolids on 4149 acres; more information:
Tim Higgs, DEQ. 8/17/11, Prince Edward County: Public hearing on application by Nutri-Blend, Inc.,
to land-apply biosolids on 8,881 acres; more information: Mark Coppage, DEQ. 8/25/11, Sussex County:
Public meeting on application by Recyc Systems, Inc., to land-apply biosolids on 1664 acres; more
information: Seth Mullins, DEQ. 10/11/11, Prince George County: Public meeting application by NutriBlend, Inc., to land-apply biosolids to 2759 acres; more information: Mark Mongold, DEQ. 10/18/11,
Rockbridge County: Public meeting on request by Houff’s Feed & Fertilizer Co., Inc., to modify its
permit for land-application of biosolids and industrial sludge to add about 306 acres; more information:
Jason Dameron, DEQ. 11/3/11, Bedford County: public meeting on application by Bio-Nomic Services,
Inc. to land-apply biosolids (generated at the Western Virginia Water Authority’s treatment plant in
Roanoke) on 2,304 acres; more information: James Scott, DEQ.
Clean Water Revolving Loan Fund—Public meeting on development of list of projects proposed to receive
assistance for FY 2012: 11/16/11. Section 606(c) of the Water Quality Act of 1987 requires the Va. DEQ to
develop an annual plan that identifies the intended use—including a project-priority list—of revolving loan
funds that provide low-interest loans to local governments for improvements at publicly-owned wastewater

treatment facilities or collection systems. Information on this program is available at
http://www.deq.virginia.gov/cap/homepage.html.

Dam Safety: Virginia’s Impounding Structure Regulations (4 VAC 50-20)—Regulatory Advisory Panel
meetings: 10/18 and 11/10/11. The panel is assisting the Soil and Water Conservation Board in revising
amendments to these regulations. Public hearings were held in October 2011 and the public comment period
closed Oct. 19. More information: David Dowling, DCR.

James River Chlorophyll-a Water Quality Criterion—Scientific advisory group meetings: 8/22/11 and
10/14/11. The advisory group is assisting the Virginia DEQ and SWCB in determining the approach,
scope, and design of a study to reexamine the current chlorophyll-a criteria for the tidal James River
(Virginia Administrative Code section 9 VAC 25-260). More information: Arthur Butt, DEQ.

Mined Land Reclamation (coal lands, abandoned lands, etc.): 1) Abandoned Mined Land Reclamation
Advisory Committee (provides advice to the DMME on Virginia’s Abandoned Mine Land Reclamation
Program), met 9/7/11. More information: Roger Williams, DMME.
Nutrient Credit Trading in the Chesapeake Bay Watershed—1) Meetings of the Credit Exchange
Expansion Stakeholder Committee: 10/12 and 11/16/11. Senate Joint Resolution 334 in the 2011 Virginia

General Assembly called for a study of the possible expansion of Virginia’s Chesapeake Bay Watershed
Nutrient Credit Exchange Program. A stakeholder committee was formed pursuant to that resolution.
More information: Russ Baxter, DEQ.
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Outdoors Plan—Public meetings: 12/13/11 and 1/9/12 (first two of 21 regional meetings planned through
March 2012). The Virginia DCR is developing the 2013 Virginia Outdoors Plan, intended to be a
comprehensive plan for acquisition, development, and management of outdoor recreation and open space
resources. More information: Lynn Crump, DCR. (Please see also the item about the Virginia Outdoors
Plan in the “Notices” section of this issue of Virginia Water Central).
Petroleum Contamination Sites General Permit Regulation (9 VAC 25-120)—Advisory Committee
meeting: 8/31/11. The DEQ is considering amendments to the regulation on wastewater discharges from sites

contaminated by petroleum and discharges of hydrostatic-test wastewaters resulting from testing of
petroleum and natural-gas storage tanks and pipelines. More information: Burt Tuxford, DEQ.
Renewable Energy from Combustible Sources-- Meetings of the regulatory advisory panel for small
renewable combustion energy projects: 8/31, 10/6, and 10/28/11. The DEQ and SWCB are developing a permit

by rule for small renewable energy projects (20 megawatts or less) from combustible sources, a regulatory
action that the 2009 General Assembly—HB 2175/SB 1347—required for small renewable energy projects
from wind, solar, and combustible sources. More information and relevant documents on the combustiblesubstances permit are available at http://townhall.virginia.gov/L/viewchapter.cfm?chapterid=2803. The
relevant Virginia Administrative Code section is 9 VAC 15-70. More information: Carol C. Wampler, DEQ.
Renewable Energy from Water-- Meetings of the regulatory advisory panel for small renewable energy
projects (100 megawatts or less) that are water-related: 9/27 and 10/21/11. The DEQ and SWCB are
developing permits by rule for small renewable energy projects from various renewable sources, a
regulatory action required by the 2009 General Assembly—HB 2175/SB 1347—required for small
renewable energy projects from wind, solar, and combustible sources. More information and relevant
documents on the water-related permit are available at
http://www.townhall.state.va.us/L/viewchapter.cfm?chapterid=2810. The relevant Virginia Administrative
Code section is 9 VAC 15-80. More information: Carol C. Wampler, DEQ.
Scenic Rivers—Specific river advisory committee meetings: Goose Creek Advisory Committee, 7/13 and
11/16/11. More information: David Dowling, DCR.

Solid Waste Management and Groundwater—7/18/11, Spotsylvania County: Public hearing on a
proposed groundwater corrective action plan for the Berkeley CDD landfill; more information:
Larry Syverson, DEQ. 8/2/11, Henrico County: Public hearing on proposed permit changes for East
End landfill, including changes to the groundwater monitoring plan; more information: Joshua Byerly,
DEQ.
State Parks—Meetings on park master plans: Biscuit Run (future park in Albemarle County), 8/1/11 and
9/19/11; more information: Janit Llewellyn Allen, DCR. New River Trail: 9/14/11; more information:
Jennifer Wampler, DCR.
Stormwater Best Management Practices (BMPs)—Virginia Stormwater BMP Clearinghouse Committee
meetings: 7/25 and 10/24/11. The BMP Clearinghouse Committee, coordinated by the Va. DCR and the Virginia
Water Resources Research Center, is working to develop design guidelines and Web site that will serve as the
Virginia’s reference point for stormwater BMPs. Under discussion on 4/18/11 were BMP listing criteria, Web
site content, and database design guidelines. More information: David Dowling, DCR; Stormwater BMP
Clearinghouse Committee Web site: http://www.vwrrc.vt.edu/swc/.
Uranium Mining—12/16/11: The Virginia Coal and Energy Commission’s Uranium Mining

Subcommittee met at for a presentation of Chmura Economics and Analytics’ socioeconomic study by of
proposed mining in Pittsylvania County. The Chmura study is available online at
http://www.chmuraecon.com/blogMessage.aspx?m=223. 12/19/11: The Coal and Energy Commission
and the Virginia House of Delegates’ Committee on Agriculture, Chesapeake and Natural
Resources held a joint meeting and public hearing, including a briefing on the National Research
Council’s study of the health, safety, and environmental impacts of proposed uranium mining in
Virginia. For more information on either meeting: Marty Farber or Scott Meacham, Virginia General
Assembly’s Division of Legislative Services. The National Research Council’s study is available online at
http://www.nap.edu/catalog.php?record_id=13266.

Wastewater Discharge from Car Wash and Laundry Facilities (9 VAC 25-194)—12/1/11: Public
hearing on the amendment and reissuance of the general permit for discharges from vehicle wash facilities
and laundry facilities and repeal of the general permit for discharges from coin-operated laundries (9 VAC
25-810). More information: Elleanore Daub, DEQ.
Water Supply Planning—State Water Supply Plan Advisory Committee meetings: 8/3/11. The State
Water Supply Plan Advisory Committee was established by the 2010 Virginia General Assembly—SB
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569—to assist the Department of Environmental Quality in developing, revising, and implementing a state
water resources plan. More information: Tammy Stephenson, DEQ.
Wind Energy Development—Meetings of the Virginia Offshore Wind Development Authority:
9/7/11, 10/5/11, 12/8/11, and 1/10/12. This Authority was created by the 2010 Virginia General Assembly
(HB 389 and SB 577) to “facilitate and support the development of the offshore wind industry and windpowered electric energy facilities located off the coast of the Commonwealth beyond the Commonwealth's
three-mile jurisdictional limit,” according to the Virginia Legislative Information System summary. More
information: Ken Jurman, DMME.
Wind Energy Permitting by Localities—Meetings of Local Government Stakeholder Group on Model
Wind Ordinance: 9/22, 11/3, and 11/16/11. The DEQ is meeting with local stakeholders to help develop a
model ordinance for local permitting of wind-energy facilities. More information: Carol Wampler, DEQ.

General Information for Key Water-related Statewide Boards and Commissions
Marine Resources Commission—Meets monthly; minutes of meetings are available online at
www.mrc.virginia.gov/calendar.shtm. More information: phone (757) 247-2200, TDD (757) 247-2292.
State Water Control Board—Meets quarterly; minutes of meetings are available at
http://www.deq.state.va.us/cboards. More information: Va. DEQ at (804) 698-4000.
Cave Board— Meet three times per year. More information: phone (804) 786-7951; Web site:
www.dcr.virginia.gov/natural_heritage/cavehome.shtml.
Conservation and Recreation Board—Meets at least three times/year, upon call of chair. More
information: (804) 786-1712 (main number for DCR); Web site: www.dcr.virginia.gov/bcr.shtml.
Game and Inland Fisheries Board—Full board meets bimonthly; committee meetings at other times.
More information: (804) 367-1000 (main number for DGIF); Web site: www.dgif.virginia.gov/about/board/.
Gas and Oil Board—Meets monthly, usually in southwestern Virginia. More information: (804) 692-3200
(main number for DMME); Web site: www.dmme.virginia.gov/divisiongasoil.shtml.
Groundwater Protection Steering Committee—Meets third Tuesday of odd-numbered months. More
information: Mary Ann Massie, (804) 698-4042; Web site: www.deq.virginia.gov/gwpsc/.
Land Conservation Foundation—Meets about three times per year. More information: phone (804) 2252048; Web site: www.dcr.virginia.gov/virginia_land_conservation_foundation/index.shtml.
Licensing and Regulation Boards—Licensing boards for engineers, geologists, onsite sewage system
professionals, soil scientists, waste-management facility operators, waterworks and wastewater works
operators, and wetland delineators are under the Dept. of Professional and Occupational Regulation;
phone (804) 367-8500, TDD (804) 367-9753; Web site: www.dpor.virginia.gov/dporweb/boards.cfm.
Outdoors Foundation—Meets at least quarterly. More information: (540) 327-7727; Web site:
www.virginiaoutdoorsfoundation.org.
Scenic River Advisory Board—Meets at least two times a year. More information: Lynn Crump, (804)
786-5054; Web site: www.dcr.virginia.gov/recreational_planning/srmain.shtml.
Soil and Water Conservation Board—Meets bimonthly. More information: (804) 786-2064 (DCR
Stormwater Man. Div.); Web site: www.dcr.virginia.gov/stormwater_management/vs_and_wcb.sht.
Waste Management Board—Meets about three times per year; minutes of meetings are available at
http://www.deq.state.va.us/cboards. More information: Va. DEQ at (804) 698-4000.
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N O T I C E S
If you would like to receive regular e-mail notifications about meetings, reports, and other items related to
water quality and water monitoring, you may do so by joining the Virginia Water Monitoring Council; contact
Jane Walker at (540) 231-4159 or janewalk@vt.edu.
For a regularly updated, online list of Virginia water-related educational events, please see the Water
Center’s “Quick Guide to Virginia Water-related Events,” at http://virginiawaterevents.wordpress.com/.
All Web sites listed in this section were functional as of 1/13/12.

Low Impact Development Design Competition – Submission Deadline February 17, 2012
Competition began November 16, 2011, in the Virginia Low Impact Design Competition for stormwater
management. The competition is sponsored by the Friends of the Rappahannock, James River Association,
and Potomac Conservancy and is funded by a grant from the National Fish and Wildlife Foundation. Firstplace awards of $15,000 will be given for each of three design areas are open for competition: suburban,
mixed-use development; urban redevelopment; and green roadways. Announcement of finalists will take
place at the Virginia Lakes and Watersheds Association’s annual conference in March, and the winners will
be announced at the Environment Virginia Symposium in Lexington in April. More information:
http://www.virginialidcomp.org/index.html; or contact one of the competition coordinators: Adrienne Kotula,
James River Association, at akotula@jrava.org or (804) 788-8811 x206; John P. Tippett, Friends of the
Rappahannock, at john.tippett@riverfriends.org or (540) 373-3448 x111; or
Chip Rice, Friends of the Rappahannock, at Chip.Rice@riverfriends.org or (540) 373-3448 x112.

Virginia Outdoors Plan
The Virginia Department of Conservation and Recreation is developing the 2013 Virginia Outdoors
Plan, intended to be a comprehensive plan for acquisition, development, and management of outdoor
recreation and open space resources. This will be the 10th version of the plan, first produced in 1966.
Between December 2011 and March 2012, DCR plans to hold 21 regional meetings across Virginia to inform
citizens of the process of developing the plan and give an opportunity for citizen input. Written comments
can be provided to DCR at VOP Comments, DCR, 203 Governor Street, Suite 326, Richmond, Virginia
23219; comments will also be accepted via e-mail at janit.llewellyn@dcr.virginia.gov. More information
about the plan, including the list of regional public meetings, is available online at
http://www.dcr.virginia.gov/recreational_planning/vop.shtml; of phone the DCR at (804) 786-5046.

Virginia Wetland Program Plan
In April 2011, the Virginia Department of Environmental Quality (DEQ), in collaboration with the
Virginia Institute of Marine Science’s Center for Coastal Resources Management, completed the
Commonwealth’s Comprehensive Wetland Program Plan for 2011-2015. The U.S. EPA provides guidance,
funding, and review of these voluntary plans, which the agency is encouraging each state and tribal
government to produce. Virginia’s plan includes sections addressing monitoring and assessment, regulation,
voluntary protection and restoration, water quality standards for wetlands, planning and sustainability,
information acquisition, and outreach education. The 39-page plan is available online at
http://water.epa.gov/type/wetlands/upload/virginia_wpp.pdf, and a summary of the plan is available in the
Summer 2011 issue of Rivers and Coast, produced by the VIMS Coastal Resources Management Center,
available at http://www.ccrm.vims.edu/publications/pubs/rivers&coast/index.html, or contact the Center at
(804) 684-7380 or dawnf@vims.edu. For more information about Virginia’s plan, contact the DEQ’s David
Davis at dave.davis@deq.virginia.gov or (804) 698-4105. EPA information about the overall program is
available online at http://water.epa.gov/type/wetlands/wpp.cfm.

What’s That in the Stream?
Have you ever seen a slimy deposit, foamy water, or an oily sheen in a stream and wondered what was
the cause? Pollutants certainly are sometimes the culprit, but natural processes sometimes result in these
conditions. The Fairfax County’s Stormwater Planning Division has a good article online explaining
differences between natural and human-caused oil and suds in streams. “What's that Stuff in the Stream?”
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is available at http://www.fairfaxcounty.gov/dpwes/stormwater/stuffinstream.htm, and the county
Stormwater Planning Division is available by phone at (703) 324-5500, TTY 711.

Virginia Tech’s Central Place for Water Infrastructure Information
WATERiD, or Water Infrastructure Database, online at http://waterid.org/, is a developing source of
information about water and wastewater infrastructure in the United States. The site aims to provide a
central location for information on infrastructure conditions, technologies, management, operations case
studies, and news. A link on the site gives access to public information available in each state, such as lists
of public utilities. The site is to be maintained by the Center of Excellence in Sustainable Water
Infrastructure in Virginia Tech’s Institute for Critical Technology and Applied Science (see
http://www.ictas.vt.edu/research/sust_water.html).

Networking Help for Potomac Watershed Groups
In Spring 2011, the Interstate Commission on the Potomac River Basin (ICPRB) published online the
results of a survey of basin watershed groups. Survey results include information on fundraising, outreach
activities, projects, future plans, and needs for collaboration or assistance. The project also created an online
map of Potomac watershed associations. The main Web site for the ICPRB is http://www.potomacriver.org;
for direct access to the survey map and results, click this link: Watershed Organization Map and Directory
page. A summary of the survey results is in the May/June 2011 issue of Potomac Basin Reporter. For more
information: Audra Lew at alew@icprb or (301) 274-8110.

Chesapeake Stormwater Network Technical Bulletin No. 5 (Version 3)
Released in July 2011, this 70-page bulletin provides design criteria for innovative stormwater
practices, recommendations for setting up a local stormwater-offset program, and a means to calculate
nutrient-removal credits at redevelopment sites that meet stringent stormwater standards. The publication
is available online at http://bit.ly/nTuVp8. For more information: Thomas R. Schueler, Coordinator,
Chesapeake Stormwater Network, (410) 608-7117 or watershedguy@hotmail.com.

U.S. EPA Final Guidance on Appalachian Surface Coal Mining
On July 21, 2011, the U.S. EPA issued the final version of its regulatory guidance to Appalachian
regional offices on the agency’s role and expectation in regulation of surface coal mining (including
mountaintop mining and associated valley fills) under the Clean Water Act, National Environmental Policy
Act (NEPA), and the Environmental Justice Executive Order. The July 21 document replaces an “interim
final guidance” issued on April 1, 2010. A key feature of the guidance is the EPA’s call for states to
implement a water-quality standard reflecting “best available science” about the relationship between
measures of conductivity (as an indicator of the amount of total dissolved solids or salinity) and stream
aquatic life. The EPA’s Web site on regulation of surface coal mining is at
http://water.epa.gov/lawsregs/guidance/wetlands/mining.cfm. (For a previous Water Central item, see May
2010 News Supplement, p. 10.)

Virginia Soil and Water Conservation Society Workshop on Energy Extraction
On October 20, 2011, in Charlottesville, the Virginia chapter of the Soil and Water Conservation Society
sponsored a workshop titled Coal, Uranium, and Natural Gas Extraction in Virginia. Topics addressed by
the day’s nine speakers included water resources impacts of coal mining; the proposal by Virginia Uranium,
Inc., to mine uranium in Pittsylvania County; and the water resources connections of natural gas drilling in
the Marcellus shale region (which includes part of Virginia). The slide presentations by the speakers
are available at http://www.bse.vt.edu/swcs/Workshops/2011AnnualMeeting/2011_AnnualMeeting.htm. The
chapter’s main Web site is http://www.bse.vt.edu/swcs/.

New USGS Study of Trace Elements and Radon in Groundwater Wells
Trace-Elements and Radon in Groundwater Across the United States, 1992-2003, A U.S. Geological
Survey (USGS) study released August 30, 2011, evaluated the occurrence of 23 trace elements and radon
in groundwater samples from over 5,000 wells collected nationwide from 1992-2003. One of the major
findings is that about 20 percent of untreated water samples from public, private, and monitoring wells
contained at least one trace element at levels of potential health concern. A news release and the full report
are available online at http://water.usgs.gov/nawqa/trace/pubs/sir2011-5059/index.html. For more
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information: Joseph Ayotte, U.S. Geological Survey, Pembroke, New Hampshire at jayotte@usgs.gov or
(603)226-7810.

U.S. EPA Enforcement and Compliance Web Site
The U.S. EPA’s Enforcement and Compliance History Online (ECHO) Web site allows users to search
for EPA and state data on inspections, violations, and enforcement at over 800,000 facilities regulated under
the Clean Water Act, Safe Drinking Water Act, and other federal environmental laws. Users can focus on a
given state or facility. The site is at http://www.epa-echo.gov/echo/.

Sustainable Agriculture Videos from Leopold Center at Iowa State University
Iowa State University’s Leopold Center for Sustainable Agriculture has produced “On the Ground,” a
series of videos (each several minutes long) on topics related to farming and sustainable use of resources,
including water resources. While all of the videos focus on Iowa, many are applicable to water and farming
issues generally (such as “Cover on the Ground All Winter Long,” “On-farm Practices to Reduce Nitrate
Loading to Shallow Wells,” and “Water Usage of Annual Perennials in Annual Crop System”) As of
December 2011, 29 videos (filmed between September 2008 and August 2011) were available at
http://www.leopold.iastate.edu/news/on-the-ground/archive. For more information, contact the Leopold
Center at 209 Curtiss Hall, ISU, Ames, IA 50010; (515) 294-3711.

A South Carolina Look at Stormwater Ponds and Related Issues
“Water’s Edge—Managing Coastal Runoff,” in the Summer 2011 issue of Coastal Heritage, discusses
the proliferation over the past few decades of stormwater ponds, examines the ponds’ effectiveness, and
considers new Low Impact Development (or LID) alternatives. The article focuses on stormwater issues for
coastal South Carolina, but the issues are similar in other coastal and developing states including Virginia,
which—like South Carolina—is home to a large and increasing number of stormwater ponds. The magazine
is published by the South Carolina Sea Grant Consortium and is available online at
http://www.scseagrant.org/Sections/?cid=82, or contact the Consortium at (843) 953-2078 or
annette.dunmeyer@scseagrant.org.

All About Desalination from Western U.S. and International Perspectives
The Summer 2011 issue of Arizona Water Resource presents several articles on the role of desalination
in water supplies, based on an April 2011 conference organized by the Arizona Water Resources Research
Center. The newsletter articles discuss desalination issues and projects in Arizona, California, Nevada,
Texas, Mexico, and Israel. Among the topics addressed are energy use (including use of renewables), public
education, financing, permitting and regulation, environmental impacts of water withdrawals and processwaste disposal, and engineering technology. The newsletter is available online at
http://ag.arizona.edu/azwater/awr/awr-Summer-2011.html, or contact the Arizona Water Center at 350 N.
Campbell Avenue, Tucson, AZ 85719; (520) 621-9591; e-mail: wrrc@cals.arizona.edu.

Endangered Species and the Platte River Basin
Implementing the Endangered Species Act on the Platte Basin Water Commons, by Colorado State
University Sociology Professor David M. Freeman, tells the story of years-long negotiations among Colorado,
Nebraska, Wyoming, the U.S. Department of the Interior and other federal agencies, and environmental
organizations over allocation of Platte River water to support recovery efforts for the endangered Whooping
Crane, Interior Least Tern, and Piping Plover. The 528-page book is published by the University of Colorado
Press in Boulder, (800) 627-7377, www.upcolorado.com.

Energy and Climate Notices
•U.S. EPA Plan for Studying Drinking Water Impacts of Hydraulic Fracturing. In November
2011, the U.S. EPA announced its final research plan on hydraulic fracturing, a widely used process for
extracting underground natural gas, including in the Marcellus Shale formation underlying several
northeastern states and part of Virginia. At the request of Congress, EPA is working to better understand
potential impacts of hydraulic fracturing on drinking water resources. The initial research results and study
findings will be released to the public in 2012. The final report will be delivered in 2014. For more
information, visit www.epa.gov/hydraulicfracturing.
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•Online Registry of Chemicals Used in Hydraulic Fracturing. FracFocus, at http://fracfocus.org/,
is a national registry of chemicals that companies report using in the hydraulic fracturing process of
recovering underground natural gas. The registry is maintained by the Ground Water Protection Council
and the Interstate Oil and Gas Compact Commission. Additional information about hydraulic fracturing is
also available on the Web site, including access to relevant regulations for each state. One can also search
for individual well information (provided voluntarily by participating companies).
•National Academies Report on Gulf Oil Spill Lessons for Drilling Safety. On December 14,
2011, the National Research Council and National Academy of Engineering released
Macondo Well-Deepwater Horizon Blowout: Lessons for Improving Offshore Drilling Safety, a 124-page
report identifying operational, safety, and regulatory failures that led to the explosion, fire, and sinking of
BP’s Macondo well in the Gulf of Mexico in April 2010. According to the news release for the study,
recommendations include that “companies involved in offshore drilling should take a ‘system safety’
approach to anticipating and managing possible dangers at every level of operation—from ensuring the
integrity of wells to designing blowout preventers that function ‘under all foreseeable conditions.” The
report is available from the National Academies Press at (800) 624-6242 or online at http://www.nap.edu.
•“Baseline and Projected Future Carbon Storage and Greenhouse-Gas Fluxes in the Great
Plains Region of the United States,” released by the U.S. Geological Survey on December 5, 2011, found
that the Great Plains region currently stores annually about 21 percent of U.S. personal-vehicle carbon
emissions and 3.6 percent of total U.S. fossil fuel emissions. The report is available online at
http://pubs.usgs.gov/pp/1787/. This study is the first of a planned series of reports on the capacity of various
U.S. regions and ecosystems to store carbon and thereby reduce greenhouse gases in the atmosphere.
Future reports in the series will examine carbon storage in western, eastern, Alaskan, and Hawaiian
regions.
•National Action Plan: Priorities for Managing Freshwater Resources in a Changing Climate
is an October 2011 report from the federal Interagency Climate Change Adaptation Task Force, co-chaired
by the White House Council on Environmental Quality, the Office of Science and Technology Policy, and the
National Oceanic and Atmospheric Administration. According to the Task Force’s Web site, the freshwater
action plan “is designed to help freshwater resource managers assure adequate water supplies, safeguard
water quality and aquatic ecosystems, and protect human life, health, and property.” Access to the 76-page
report and other products from the Task Force is available at
http://www.whitehouse.gov/administration/eop/ceq/initiatives/adaptation.

Upcoming Conferences, Workshops, and Other Events
Events In Virginia
•Jan. 18, 8:30 a.m.-5:00 p.m., Holiday Inn Koger Conference Center, Richmond: Low Impact
Development (LID). Conducted by HalfMoon Seminars of Altoona, Wisc. Other workshops in this series
are as follows: Feb. 22, 8:30 a.m.-4:15 p.m., Holiday Inn Koger Conference Center, Richmond: New
Developments in the Onsite Wastewater Industry; and Mar. 9, 8:30 a.m.-4:15 p.m., Hilton Garden Inn,
Fairfax: Geothermal Heating and Cooling: Technology and Applications. More information: (715)
835-5900; www.halfmoonseminars.com/continuing_education_seminar.php?seminar_location_id=2050.
•Jan. 20, 9:00 a.m.-3:00 p.m., Virginia Institute of Marine Science (VIMS), Gloucester Point: Workshop
on Winter Plant Identification in the Coastal Region. Organized by the Virginia Association of
Wetland Professionals and the Chesapeake Bay National Estuarine Research Reserve. More information
and a registration form: Tara Fisher, City of Chesapeake, (757) 382-6206 or tfisher@cityofchesapeake.net.
•Jan. 20-22, Farm Bureau Center, Meadow Event Park in Doswell (Caroline County): Richmond
Fishing Expo. Designed to be a family-oriented show for fly-fishing enthusiasts, a bass fisher, saltwater
fishers, lake anglers, or river anglers. Organized by NCBoatshows.com and Southeast Productions, Inc.
More information: (336) 855-0208; http://www.ncboatshows.com/show.php/eventId/3.
•Feb. 4 in Virginia Beach, and Feb. 25 in Radford, Dumfries (Prince William County), and Lynchburg:
Polar Plunges for Special Olympics. Participants raise funds to support Special Olympics and then join
in a cold plunge into a local waterway. Web site for the Virginia Beach event, with links to others:
http://www.specialolympicsva.org/View/Page/Polar_Plunge.
•Feb. 18, 9 a.m.-4:45 p.m., Northern Virginia Community College, Manassas: 9th Annual Woods and
Wildlife Conference. Organized by Virginia Cooperative Extension and the Virginia Department of
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Forestry. More information: Adam Downing, (540) 948-6881 or adowning@vt.edu:
http://cnre.vt.edu/forestupdate/Pages/woods%20and%20wildlife.html.
•Mar. 4-6, Holiday Inn Koger Conference Center, Richmond: Virginia Water Conference 2012.
Organized by the Virginia Lakes and Watersheds Association. More information: e-mail:
conference@vlwa.org; Web site: http://www.vlwa.org/VirginiaWaterConference.aspx.
•Mar. 15 in Halifax and Mar. 29 in Powhatan: The Woods in Your Backyard–Leaning to Create
and Enhance Natural Areas Around Your Home. Organized by Maryland Cooperative Extension, Penn
State Cooperative Extension, and Virginia Cooperative Extension. More information: Jason Fisher, (434)
476-2147 or jasonf@vt.edu; http://cnre.vt.edu/forestupdate/Pages/calendar.html (click on “Mar” event links).
•Apr. 1-4, Hotel Roanoke and Conference Center: Virginia Rural Water Association annual
exposition and conference. More information: (540) 261-7178; vrwa@vrwa.org; http://www.vrwa.org/.
•Apr. 6, 9 a.m.-3:30 p.m., Danville: Spring Venture Outdoors Program. A one-day workshop for
forest landowners on tree identification, assessment, and management. Repeated on May 4, 9 a.m.-3:30
p.m., at the USDA Service Center in Farmville. Organized by Virginia Cooperative Extension/Halifax
County Office. More information: Jason Fisher, (434) 476-2147 or jasonf@vt.edu; http://www.ext.vt.edu.
•Apr. 10-12, Virginia Military Institute, Lexington: 23rd Annual Environment Virginia
Symposium. Organized by the VMI Center for Leadership & Ethics. More information: Kathy Wirtanen,
(540) 464-7361; wirtanenki@vmi.edu; http://www.vmi.edu/Content.aspx?id=29369.
•May 11, 2012, Lewis Ginter Botanical Gardens, Richmond: Virginia Association of Wetland
Professionals Spring Meeting. The theme for the meeting is “Threats to Aquatic Resources in Virginia.”
More information: Tara Fisher, City of Chesapeake, (757) 382-6206 or tfisher@cityofchesapeake.net.

Events Elsewhere
•Jan. 31-Feb. 2, 2012, Skamania, Wash.: 11th Annual Stream Restoration Symposium. Organized
by River Restoration Northwest. More information: info@rrnw.org;
http://www.rrnw.org/pageview.aspx?id=32242.
•Feb. 7-8, 2012, Concord, Calif.: Compounds of Emerging Concern in Groundwater. Organized by
the Groundwater Resources Association of California. More information: Mary Megarry at
mmegarry@grac.org or (916) 446-3626; http://www.grac.org/emergingcompounds.asp.
•Feb. 22-23, 2012, Toronto: 2012 CHI Conference on Stormwater and Urban Water Systems
Modeling. Also available is a one-day workshop on February 21 on the U.S. EPA’s Stormwater
Management Model and the PCSWMM stormwater modeling software. Organized by Computational
Hydraulics International (CHI). More information: Phone CHI in Guelph, Ontario, Canada at (519) 7670197; http://www.chiwater.com/Training/Conferences/conferencetoronto.asp.
•Feb. 27-29, 2012, Bismark, N.D.: North Dakota Water Quality Monitoring Conference.
Organized by the North Dakota Water Monitoring Council. More information: (701) 224-5600 or (877) 8469387; email: BSC.CETI@bismarckstate.edu; http://info.bismarckstate.edu/ceti/waterquality/.
•Feb. 27-Mar. 1, 2012, Houston, Tex.: Second National Flood Workshop. Organized by the Weather
Research Center in Houston. More information: (713) 539-3076 or wrc@wxresearch.org;
http://www.nationalfloodworkshop.net.
•Mar. 8-12, 2012, Portland, Ore.: Sustainable Water Management Conference. Organized by the
American Water Works Association. More information: (800) 926-7337; http://www.awwa.org/index.cfm.
•Apr. 10-12, Kalispell, Mont.: Montana Storm Water Conference. Organized by Montana
Watercourse (a program of the Montana Water Center). More information: Janet Bender-Keigley at (406)
994-6671 or jkeigley@montana.edu; http://mtwatercourse.org/events/page.php?eventID=60.
•Apr. 30-May 4, 2012, Portland, Ore.: 8th National Water Monitoring Conference. Organized by the
National Water Quality Monitoring Council. More information: http://acwi.gov/monitoring/conference/2012/.
•Jun. 25-29, 2012, Denver, Colo.: American Water Resources Association Summer Specialty Program—
Contaminants of Emerging Concern II: Research, Engineering, and Community Action on Jun. 2527, and Riparian Ecosystems IV: Advancing Science, Economics, and Policy on Jun. 27-29. More
information: (540) 687-8390; info@awra.org; http://www.awra.org/meetings/Summer2012/index.html.
•Jul. 17-19, 2012, Santa Fe, New Mexico: “Managing Water, Energy, and Food in an Uncertain
World.” Annual conference of the Universities Council on Water Resources (UCOWR) and the National
Institutes for Water Resources (NIWR). More information: Rosei Gard at UCOWR (Carbondale, Ill.), (618)
536-7571; ucowr@siu.edu; http://www.ucowr.org.
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AT THE WATER CENTER
To reach the Virginia Water Resources Research Center: phone (540) 231-5624; FAX (540) 231-6673; e-mail
water@vt.edu; Web site www.vwrrc.vt.edu.

U.S. GEOLOGICAL SURVEY
and
NATIONAL INSTITUTES FOR WATER RESOURCES
NATIONAL COMPETITIVE GRANTS PROGRAM ANNOUNCEMENT - FY2012
The U.S. Geological Survey (USGS) in cooperation with the National Institutes for Water Resources
(NIWR) requests proposals for matching grants to support research on the topic of improving and
enhancing the nation’s water supply, including (but not limited to) enhancement of water supply
infrastructure, development of drought impact indicators, evaluation of the dynamics of extreme
hydrological events and associated costs, development of methods for better estimation of the physical and
economic supply of water, integrated management of ground and surface waters, the resilience of public
water supplies, and the evaluation of conservation practices. Proposals are sought in not only the physical
dimensions of supply, but also the role of economics and institutions in water supply and in coping with
extreme hydrologic conditions.
Any investigator at an accredited institution of higher learning in the United States is eligible to apply
for a grant through a Water Research Institute or Center established under the provisions of the Water
Resources Research Act of 1984, as amended (http://water.usgs.gov/wrri/institutes.html). Proposals
involving substantial collaboration between the USGS and university scientists are encouraged. Proposals
may be for projects of 1 to 3 years in duration and may request up to $250,000 in federal funds. Successful
applicants must match each dollar of the federal grant with one dollar from non-federal sources.
Proposals must be filed on the Internet at https://niwr.net/ by 4:00 p.m., Eastern Time,
Thursday, February 23, 2012, and must be approved for submission to the National Competitive Grants
Program not later than 4:00 PM, Eastern Time, Thursday, March 8, 2012, by the Institute or Center through
which they were submitted. The SF-424 (Application for Federal Assistance) and SF-424B (Assurances)
portion of the application package must be submitted through the Internet site at http://www.grants.gov not
later than 4:00 PM Eastern Time, Thursday, March 8, 2012 by the university at which the Institute or
Center is located. Funds have not been appropriated for this program as of the date of this Announcement.
The Government's obligation under this program is contingent upon the availability of funds.
A copy of the Announcement is available at https://niwr.net/competitive_grants/RFP.

Presentations from November 2011 Research Symposium
The institutes for water resources in Virginia, West Virginia, and Kentucky are pleased to have
sponsored Coal and Water in Central Appalachia: The Challenge to Balance, a one-day symposium on
November 15, 2011, in Blacksburg. Invited experts from the region provided contemporary insights into
policies and scientific information associated with water resources and coal mining in the central
Appalachians. Speaker presentations are available online at
http://vwrrc.vt.edu/symposium_coal2011.html. For questions about the symposium, please contact Jane
Walker at janewalk@vt.edu or 540-231-4159.

34

FOR THE RECORD
Following the Virginia General Assembly
Some Key Dates in the 2012 General Assembly
January 11 General Assembly convenes.
January 22 All bills and joint resolutions must be filed with clerk by 5:00 p.m.
February 14 Committees responsible for revenue bills to complete work. Each house to complete work on
its own legislation except for its own Budget Bills.
February 17 Each house to complete work on its own revenue bills.
February 19 Committees responsible for Budget Bills to complete work by midnight.
February 23 Each house to complete work on its own Budget Bill.
February 28 Committees considering revenue bills of other house to complete work.
February 29 Each house to complete work on the other house’s Budget Bill and revenue bills and appoint
budget conferees.
March 3
First conference on revenue bills to complete work.
March 6
First conference on Budget Bill to complete work.
March 8
Budget Bill conference report due by noon; last day to put bills in conference.
March 9
Only conference reports and certain joint resolutions can be considered.
March 10
Adjournment sine die.
April 18
Reconvened (“veto”) session.
The full session calendar is available online at http://legis.virginia.gov/1_home/session_dates_times.html (in
this chart, look for “2012 Session Calendar”).

Following Bills and Contacting Legislators
For current information about the General Assembly (including lists and summaries of all bills, budget
information, member information, committee schedules, and more) visit the Legislative Information System
(LIS) Web site at http://leg1.state.va.us. Also, according to the “Who to Contact” page at the General
Assembly’s Web site (http://legis.virginia.gov/), you may check on a bill’s status by phone. During the
legislative session only, you may phone (804) 698-1470 for either the House of Delegates or Senate. At all
times, you may phone (804) 698-1500 or toll-free (877) 391-FACT for the House Legislative Information
Office, and (804) 698-7410 or toll-free (888) 892-6948 for the Senate Legislative Information Office.
For expressing an opinion on legislation, citizens are requested to contact their respective Delegate of
Senator. If you do not know your representatives or their contact information, you can find out use the
online “Who’s My Legislator” service, available at http://conview.state.va.us/whosmy.nsf/main?openform.
You can lists, phone numbers, and links to e-mail and Web sites of General Assembly members online at
these links:
House of Delegates: http://dela.state.va.us/dela/MemBios.nsf/MWebsiteTL?OpenView;
Senate: http://apps.lis.virginia.gov/sfb1/Senate/TelephoneList.aspx.
Or, if you know the number of your legislative districts, you can also use the following code to identify
your representatives’ Capitol phone numbers: for delegates, (804) 698-10 + district number (for example,
698-1003 for the District 3 delegate); for senators, (804) 698-75 + district number (for example, 698-7510 for
the District 10 senator).
Various services are available for following legislation during a General Assembly session. Virginia’s
Legislative Tracking Service allows tracking up to five bills in one “profile”; online registration is at
www.virginia.gov/liab/cgi-bin/liab_signup.cgi; for assistance, phone (804) 786-4718 or (877) 482-3468 (toll
free). The Lobbyist-In-A-Box subscriber service also offers free tracking for up to five bills, and it offers
tracking of more than five bills for a fee; visit http://lis.virginia.gov/h015.htm, or for assistance, phone (804)
786-9631.
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Standing Virginia General Assembly Committees
Committees—and subcommittees—are key to the progress of legislation in the General Assembly. The
following list of standing committees was taken from the LIS Web site at
http://leg1.state.va.us/121/com/COM.HTM. That site provides links to each committee that in turn provide a
list of members, agendas, reports, and legislation on the committee’s docket.

House Committees

Senate Committees

Agriculture, Chesapeake and Natural Resources
Appropriations
Commerce and Labor
Counties, Cities and Towns
Courts of Justice
Education
Finance
General Laws
Health, Welfare and Institutions
Militia, Police and Public Safety
Privileges and Elections
Rules
Science and Technology
Transportation

Agriculture, Conservation and Natural Resources
Commerce and Labor
Courts of Justice
Education and Health
Finance
General Laws and Technology
Local Government
Privileges and Elections
Rehabilitation and Social Services
Rules
Transportation

Water Central’s Water Bills and News Services
Beginning in late January, Virginia Water Central will post water-related legislation (from information
provided by the Virginia LIS) on the Water Center’s Web site at www.vwrrc.vt.edu/legislation.html, with
occasional updates during the session. Inventories of water-related bills in General Assembly sessions back
to 1998 are available at this Web site. Water Central will publish a final inventory of water-related
legislation in the first newsletter issue following the close of the General Assembly.
Also, the Virginia Water Central “News Grouper” posts links to online news articles about water-related
legislation in the General Assembly. At http://vawatercentralnewsgrouper.wordpress.com/, click on the
“Categories” box on the right and look for “2012 Virginia General Assembly.”
Please contact the Water Central editor, Alan Raflo (540-231-5463, or araflo@vt.edu) if you have questions
about these services or suggestions for how they might work better for you.
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Published by the Virginia Water Resources Research Center (0444), 210 Cheatham Hall, Blacksburg,
VA 24061; (540) 231-5624; fax (540) 231-6673; Stephen Schoenholtz, director. Water Central staff: Alan
Raflo, editor (araflo@vt.edu); photographs by Alan Raflo, unless otherwise noted. Cartoons by George Wills.
Opinions expressed herein are not necessarily those of the Water Center or Virginia Tech, nor does the
mention of trade names, commercial products, or services constitute an endorsement. Reproduction of
articles, with proper credit, is welcomed.
Virginia Tech does not discriminate against employees, students, or applicants on the basis of race,
color, sex, sexual orientation, disability, age, veteran status, national origin, religion, or political affiliation.
Anyone having questions concerning discrimination or accessibility should contact the Office for Equity and
Inclusion, 336 Burruss Hall, Blacksburg, Virginia 24061-0216, (540) 231-7500; diversity@vt.edu;
www.diversity.vt.edu..
Water Central is available online at www.vwrrc.vt.edu/watercentral.html. If you would like an e-mail
notification when new issues are posted, please notify us at (540) 231-5463 or araflo@vt.edu. Also, please let
us know if your e-mail address has changed or if you no longer wish to receive the e-mail notification.
If you do not have Internet access and would like a photocopy of the newsletter, please contact us.
Thank you!

YOU GET THE LAST WORD
Please answer the following questions to let us know whether the newsletter is meeting your needs.
Please mail this page to the Water Center address listed in the box above, or e-mail your responses to
araflo@vt.edu. Thank you.
1. Would you rate the content of this issue as good, fair, or poor?
2. Would you rate the appearance as good, fair, or poor?
3. Would you rate the readability of the articles as good, fair, or poor?
4. What length is about right?
5. What frequency is about right? 4 issues per year? 6 issues per year? More?____ Fewer?____
6. Please add any other comments you wish to make.

