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Snow falls along Tuscarora Creek in Leesburg (Loudoun County) on October 29, 2011.
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FEATURE ARTICLE

Water Facts Every Virginian Shoul

By Emily Whitesell .

Ms. Whitesell is a 2011 Virgini a 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, | worked as an intern at the
Virginia Water Resources Research Center.
When | arrived at the internship, | did not
have a strong knowledge of water resources.
Looking back, | do not think that | realized
how limited my knowledge was. | assumed
that because | came into contact with water on
a daily basis, | knew at leastt he basics about
water reso urces. | had seen massive rain falls
create puddles. | knew that droughts deplete
water resources. | understood that Virginia is
a geographically diverse state. | had seen
water flow over the land during rain storms,
and | was aware of the pollution problem in the
Chesapeake Bay.

The problem was that | had not looked at
these issues through the lens of water -resource

management. This perspective focuses on governmental policy Theauthord s i nternship he
which regulates water resources. It also considers decisions made about key Virginia water-resources

by private citizens about water use. The following are five facts concepts, such as the importance of

which every Virginia resident should know about water resources, watersheds, including her home watershed,
but | admit that | only discovered them recently through my the basin of the Potomac River (shown here
internship. 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 | 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 tour ist attraction to another, our clothes and shoes became soaked. Feeling miserably cold
and wet, | watched rain form pools on the uneven cobblestone pavement or rush down the sides of the street.

Somewhere between | ndependenc e esthardnt, | remlizell thdti understoo@ Whate s e st e a
| was seeing. | am not referring to the historic sites. Rather, | realized that | was watching rain form
stormwater runoff . Before my internship, | 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, |
was able to understand a common occurrence that | had seen multiple times before, but had never actually
noticed or understood: rain that falls on paved s urfaces 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 inf iltrating 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 fl ows over developed land, it can pick up chemicals, sediment, and trash found on
l awns and streets. The terms Ostormwaterdé and oOrunoffo
interchangeably to refer to the same phenomenon.
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Urban area s, such as those | saw in
Philadelphia, experience increa sed runoff
because these areas have large concentra tions
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 locatio n. This location
varies. Water may drain directly into a str eam
or river; it may reach a stormwater -
management 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. ! Regardless of how stormwater
is managed, more paved or impervious surface
reduces the amount of groundwater recharge and increases runoff The stormwater basin shown above,
that threatens to pollute water bodies. photographed in Leesburg (Loudoun

County) in June 2010, includes vegetation
to increase infiltration and provide some

2. Stream flow is connected to groundwater water-quality treatment.
levels.

As | confronted cold temperatures, snow, and ice during the winter months prior to this internship, |
had never been concerned about the possibility of a drought. S 0 you can imagine my perplexity one
February morning, when my supervisor called me to into his office to show me the U.S. Drought M onitor 2 as
well as groundwater 3 and stream flow 4 resources provided online. | was even mo re astonished to discover
that n orthern Virginia, where | had just spent the holidays, was experiencing dabnormally drydé con
according to the Drought Monitor . Seeing the map of Virginia with a majority of  the state highlighted in
yellowfi the Dr oug ht Miadicatdro rodfs oalbiny r anr y 6 fi promptly alértedome $o the fact
that awareness of drought is relevant throughout the entire year. 5 When | saw these dry conditions
corresponding to lower ground water and stream flow lev els displayed online, | 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 ground water
can flow into the stream via the streambed. C onversely, 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

11n combined sewer systems, heavy rains sometimes exceed the capacity of the system, leading to overflows of untreated or

partial ly treated sewage.

2 The weekly U.S. Drought Monitor is provided by the National Drought Mitigation Center at the University of Nebraska -
Lincoln. It is available online at  http://www.drought.unl.edu/dm/monitor.html

3The U.S. Geological Sur vey?o0 s htp/MGgroumdwatdnmatch.sgs.gowatdtedapd/VAchtml i (aeof a t
1/5/12), reports well -water levels from several hundred wells in the Virginia Active Water Level Network.

“The U.S. Geological Sur v e jttp:/Avatéervdech.usgs.goWanewe?mzreal&rova | (as ofd/5/F2), reports
current and recent average streamflow levels from locations throughout Virginia.

50n February 15, 2011, the U.S. Drought Monitor showed 98 percer
omoderaté .adrough

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 ga ging 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 exam ple, 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 stream  flow levels tend to be lowest in early
fall, but lower evaporation and the lack of plant growth in  late fall and wint er normally allow levels to
increase before the next growing season.

3. Virginiaodos diverse geography resul ts
flow throughout the Commonwealth.

| grew up in Wisconsin, so in fourth grade, instead of learning about English colonists settling along the
James River, | learned about French explorers navigating the Fox River. Likewise, my early education

taught me about a te rrain that was relatively flat ~ in comparisontothe r ol I i ng hil l s of oVMirgin
the mountains of Appalachia. Before | began this internship, | had a superficial knowledge of the landscape
diversity throughout the Commonwealth, but | did not understand the many ways that diffe rences in ter rain

influence water quality , water flow, and water use. While writing a piece onthe New  River, | became more

aware of how Virginiads different physiographic regions
The Coastal Plain, Piedmont, Blu e Ridge, Valley and Ridge, and Cumberland Plateau are the

Commonwe al tphysiographic v provinces , or regions with characteristic geologic structure, climate,

and landforms. The sur face features in each area obdmowmentl y af f ec

buteach regionds unique soil c ocalpioEdt groundwatea rFor exaroptek f or mat i o

precipitatio n 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  ground water 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 inter nship, my
supervisor asked me if | knew what a watershed was.
| mmedi ately, an image of th
Chesapeake Bay Watershedd6 a
remembered seeing this sig n along | -81 on my drives
from n orthern Virginia to Blacksburg. Even though |
must have driven by that sign at least 20 times, | had
never stopped to ask what it meant. | replied that a
watershed must be a marsh. But through my
supervisord6 s response, le watezshed is e d
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.

7 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.

Vit Wt Ceta Jamary 201 (45)



6

| got by with this basic definition until | 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, | decided to detail the
path of the river. As | attempted to do so, | struggled to understand how one river is designated a tributary
of another river. For example, the New Riv er joins with the Gauley River to form the Kanawha River, so the
New is considered a tributary of the Kanawha . | 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 | had learned earlier in  my internship.

Watersh eds are sometimes referred to as drainag e 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. W atersheds in
southwestern Virginia drain into rivers that flow into the Ohio and Tennessee River basins before reaching
the Mississippi River (with these waters ult imately 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
wat er slamdréadrains 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 owater sheédt ap puterfan@nhgementis ther efore a logical method, butit can be
complicated politically and legally because many watersheds do not corr espond to political boundaries . For
example, most o f Vi r gdjonwate8heds span into othe r 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 wi th a limited science background was
confronting water -related vocabulary, especially acronyms. With a word or collection of words | could
usually make some sense of a concept. But an assemblage of seemingly unrelated letters left me stupefied.
For example, | became acquainted with the acronym TMDL (for Total Maximum Daily Load ) early in my
internship. My supe rvisor explain ed the significance of the term to me within the fir st week. The
explanation not only helped me overcome my fear of acronyms but also equipped me with a basic knowl edge
of TMD Ls, which is crucial to understanding water resource management and issues. While introducing me
to the concept of TMDL, my supervisor told me that | would be hearing the term often throughout the course
of the internship. He was right.

In 19 72, 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 bodiesit hat i s, water bodies t
one or more state water -quality standards. States must establish a TMDL for each impaired wate r 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 fi a plan of action to im prove the wa ter quality within the water body. The Virginia
Depart ment of Environment al Qu atlp:i/mtww.desg|.stateM @ us/tmdie b offers niore , at
information on TMDLs , including accesstoVir gi ni ads mo syearrepprt ent t wo

TMDLs emerged into the public awareness in Virginia a nd 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 requi red 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 dev elop 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 Un ited States. For Virginians, this means that Virginia government offic ials must develop
TMDLs for any impaired wat er body within the Commonwealth.

8 Virginia Water Radio is a weekly podcast using sounds and music to help introduceore  x pl ai n di fferent aspect
water resources; available online at  http://www.virginiawaterradio.org
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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 lan dscape 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 TMDLSs for impaired water bodies.

The concepts | learned from my internship  are essential to understanding water resources in Virginia
and taking an activer ol e i n t he Co mmo-messwc manhgémentw dustd was wrong to assume
that | knew more about water issues than | actually did, | wo uld be irresponsible not to apply my new
knowledge as | consume and enjoy water. My understanding of issues like stormwater runoff, watersheds,
and TMDLs will influence  my everyday decisions ii from the amount o f fertilizer | apply to my lawn,  to my
selections at the voting booth.
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SCIENCE BEHIND THE NEWS

Water Contaminants AEmergeo throagh
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 oOWastewatder Treatmentd section of th

Introduction

OPharmaceuticals found in drinking water of 24 major met
3/9/08.

OToxic Waters: A series about the worsening pollution in Americanw _at er s and requl|] Bewor sd r e
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 art icles 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 se veral 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 co ntaminants 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. ° The U.S. Geological Survey
(USGS) defines emerging contaminants as Oany synthetic o
microorganism...not commonly monitored in the environment but [which] has the potential to enter the
environmentand cause known or suspected adver se Essinogi cal [ o1
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; exampl  es 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 pr  escription 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.

SU. S. Environment al Protection Agency (EPA), OExisting Chemical s
http://www.epa.gov/oppt/existingchemicals/ , 11/10/11.
vy.S. Geological Survey, OEmerging Contaminants in the Environm

http://toxic_s.usgs.gov/regional/lemc/index.html , 11/10/11.
1y. s. EPA, 0Ground Water and hBg/ivatekdpanggv/dié/t ,d1/10/61. accessed at

2y. S. Geological Survey, oO0OTarget Compounds for National Reconna
2006; accessed athttp://toxics.usgs.gov/regional/contaminants.html , 11/11/10.
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Between 1999 and 2000, throu gh 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 f ound, 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 cont ained 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) aboutthe ~ 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 ¢ oncentrations. 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 a t about 100 ppb in the blood of human females and in fish. 14 Contaminants that can act in this
way ar e ewdactinee-di r upti ng c oangtheseffedtsgf 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 V irginia 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-disrupt ing 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 Sta te 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 Omeasurable| conc
downstream of the treatment plants. The study is available online at
http://pubs.acs.org/doi/abs/10.1021/es100356f . Source: dManufacturing Facilities Release Pharmaceuticals
to the Environment , BSGS News Release, 6/4/10.

13 U.S. Geological Survey, O Emer gi ng Contaminants Research Projects: National
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 -02-

94/index.html .

Al an S. Kolok, OA Primer on Emer gi ng-Liom WatenCumrenn, Senmér2008)p.ver si t y
14; available online at http://watercenter.unl.edu/watercurrent.asp _, 11/10/11.

15V.S.Blazeretal. , Ol ntersex (Testicular Oocytes) in Small mouth Bass fr
Dr ai n aJguenal pféquatic Anim al Health 19:242-253 (2007); summary available at the U
0Tackling Fish Endocr i htp//tokidés.asgsgpvihighbghtsfish\emdocrisei t désruption.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. 1¢ 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 fis  h Kills since 2004 int he 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 chemic al
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 -p| ant wastewater effluent; and a
summary stated that othis st wdrypting compodnds] dreantarlysubigmiéousfine nd o c r i
the environment, also being present at sites where fish are not exhibiting intersex conditions. 6

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 condi  tions. 8 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), pesticidegs
concentrations oOindicative of a | ar-gdchterchangicalsand | t ur
pharmaceuticals were found, and some hormones were detected in concentrations above levels that have
been found in studies to cause intersex cond itions. A second study, focusing on two sites on the North Fork
Shenandoah River, found a similar mix of contaminants.

] owid
al ar e

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

16 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. lwanowicz, or J.L. Ripley.

17D. B. Chambers and T. J. Lei ker , 0 A R e sintherBauth 8mremPotemat River, Emer gi ng
Cacapon River, and Williams River Basins, West Virginia, April -October 2004, 06 U.S. Giéeréporgi cal Sur
2006-1393 (2006), online at http://pubs.usgs.gov/o f/2006/1393/, accessed 11/30/11.

18D, A Alvarez, etal. , OReconnai ssance of persistent and emerging contamin
Basins, Virginia, during Spring -ilkRe@t@008 d23UontheatGeol ogi cal Surve
http://pubs.usgs.gov/of/2008/1231/ , accessed 1/3/12; andD. A. Alvarez etal., 0l nvesti gati on of organic che
responsible for mortality and intersex in fish of the North Fork of the Shenando ah River, Virginia, during spring of 2007 , 6

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 Kkills 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, alt hough 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 oth er 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,j ust downst r e aformatién fromhtlee cahfluemeesofithe Cowpasture and Jackson
rivers.

The DGIF&s June 201®ddetteomininmg eshe haause of these mor
has proven to be extremely diffic ul t . 6 Researchers have focused on pathog
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,
oFrom the research and monitoring conducted to date, there has not been any conclusive evidence that water
quality variables or ch emical 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. Itis 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. 6

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 sta  tes, a state agency has been granted primary enforcement

YVa. Dept. Game and | nl aahahd Jaines Rieer Fske BispasedatdiViertaligyringestigations: Spring

2010 Updat e, 6 otip2Zvwivdgif.virgimalgoviishingéthaish  -kill/ , accessed 11/30/11; and Virginia Depart ment

of Environmental Quality, OHistory of FfispriKi |20609,n6 tcrel iSthes natnd
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, 6 July 2009 report to the Virginia
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 oOprimacyo). I n Virginia, that agenc
Quality (Va. DEQ).

Regulations require wastewater to go through several levels of treatmentto ¢ lean the water to
governmental standards. 2! 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 qua lity 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 totyh&€rvVaerDRQ0 WNebWatier Qual
http://www.deqg.state.va.us/wgs/criteria.html , as of 12/ 16/ 11), oOoOWategengaial i ty cr
narrative statements that describe good water quality and spe  cific numerical concentrations that are known

to protect aquatic |Iife and human health. ¢ According to

regulations ( Virginia Administrative Code section 9 VAC 25-260-1 40, o0Cr i teria for surface
parameters for which the Commonwealth has established water  -quality criteria. The list includes several

oconventional 6 or traditionally regulated and measured p
dissolved oxygen, pH, and temperature. 22 Besides the conventional parameters, Virginia has a water  -quality
criterion level for over 120 chemical substances, including various chlorination by -products, metals,

pesticides, petroleum products, radioactive substances, and others.

Under the Virginia Polluta nt 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 facil ities must meet
technology-based effluent limitation established by federal rules, and wastewater discharges must be in
compliance with Virginia water -quality standards. 22 The specific substances regulated under a permit are
odetermined f onasdeascphe diafciid ikasios in order to meet2applicozé
DEQ regional offices are the recommended place to enquire about the specific substances regulated in
particular VPDES permits. Besides the monitoring requirements for substanc es regulated in specific
permits, monitoring for the ot -gulitycrtaridlistiseequressfmosh Vi r gi ni a
permit holders at least once every five years. 2

Drinking Water Treatment under the Safe Drinking Water Actzs
The Safe Drink ing 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
(vVDH) Office of Drinking Water is responsible for SDWA e
are those established by the EPA.

21 Information on wastewater treatment is from the Virginia Department of Environm ental Quality Web site,
Tr e at me http://wévw.det).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.

2According to the U.S. EPAG6s glossary for the National Pol l utan

http://cfpub.epa.gov/npdes/glossary.cim#C ,12/ 21/ 11), oconventional pollutantso6 are o0opo
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 suspend ed sol i ds], fecal <coliform bacteri a,

ZFor more information, see U.S. EoPaAs,e do Waetremmi tQuiani g ,téy oannldi nTee cahtn o |
http://cfpub.epa.gov /npdes/generalissues/watertechnology.cfm , 12/22/11.

24Va. DEQ, oVirginia Pollutant Di s chim/mgwedegirginimdovivades/ g I2/28l\l.st em, 6 on
25 personal communication from Fred Cunningham, Virginia DEQ Office of Water Permits and Compliance Assistance,

12/15/11.

% nformation in this section is from the U.S. EPA, 0Safe Drinki
http://water.epa.gov/lawsregs/rulesregs/sdwal/index.cfm ( 12/ 14/ 11) ; U. S. EPA, oDrinking Water
http://water.epa.gov/drink/contaminants/index.cf m( 12/ 14/ 11); and Virginia Department of H

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 Con taminant Levels
(MCL) A 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 mustusetoreduce t he | evel of the contaminant. As of
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 anima Is) 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 subs tances 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 seek ing to address unregulated chemicals in water. Two were mentioned
above: t heyed RAcvefdinking -wat er regul ations, and the EPA®&s Col
Athirdisthe EPABds Endocrine Disrupt or? Srequirermentiohl§o6 Ramendmerstsno
the Safe Drinking Water Act. Under this program, the agency identifies chemicals to be tested for hormone -
like 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 USGS6 National
Reconnaissance of Emerging Contaminants (also mentioned earlier in this article), through which the
USGS Seeks to develop methods of analysis for suspected contaminants,det er mi ne cont ami nant sd
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 contaminant s 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 appropriatiomd of ov
for O0Oassessing contamin&nts of emerging concern.o

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 inf ormed, and helping reduce
waterway contamination.

Being Informed

This articleds footnotes and reference |list provide se
contaminants on the national and state level.

Here are some ways to find out more about the quality of local waters.

2’More information about the EPA®Gs En doailablé anlme ab ihtpr/ wwp.epa.gov/éhdor ,e e ni n g
as of 12/14/11.

2More information on the USGS6 National Reconnaissance of Emerg
http://toxics.usgs.gov/regional/emc/index.html , as of 12/14/11.

2Mi nnesota Department of He a | t hhttp://on@Gn.headthstattantus/divs/dhfewl/iddéx Wentl , si t e,
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 re port 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 syste ms. In many

areas, local watershed associations also monitor various water -quality factors and offer volunteer monitoring
opportunities. The Va. DEQds Ci thitpZheww.d Mg.gtate veous/émonitor/Br o gr a m
and the Virginia Citizens for Water Quality (online at http://vcwqg.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 ca  n 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 3° is grinding the medic ations
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 disp  osal of medicines are
take -back services by pharmacies and take -back days held by L
communities and law -enforcement agencies (who wish to prevent
unintended human use of medicines or other drugs). Image/Courtesy of Fairfax County and

Other citizen actions that reduce contamination of waterways  are  Northern Virginia Soil and Water Conservation
using non -toxic household cleaning products and limiting landscape District.
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. EPAOds OPharmaceuticals and Personal Care Prod
http://www.epa.gov/ppcp/fag.html

2) EPAG6s OWhat VYwen€CahNPBoPbbtitBate ond Web
http://water.epa.gov/polwaste/nps/whatudo.cfm_;

3) Fairfax CounarydsDrolChe mimc aWast er 6 Web site at
http://www.fairfaxcounty.gov/opa/chemicals_drugs_water.htm

30 Note that the federal Food and Drug Administration recommends flushing for certain medicines that pose a particular risk

of i mproper wuse; a |ist of those medications is available at th
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.
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Finally, t he 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 avail abl e WaterQefitral Welpagetat ves é secti on
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 hum an 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 underst ~ and 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 sou rces are listed in the footnotes

and reference | ist. But in closing wedd I|ike to call y o
emerging contaminants, that is, the series of articles written by Alan S. Kolok, of the University of

Nebraska-Omaha 6 s Depart ment of Biology. Bet ween 2@dbdd@®nand 201(
Wat er Cent er 6Waten@umwentl, published njne articles by Dr. Kolok on emerging contaminants.

Wedve |isted these bel ow, and werstindingefemengnycorftammantser enr i c

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, Li ncoln, NE 68583 -0979; (402) 472-3305.
QOA Primer on Emer gfi 3ugimet 2068tissumipid nt s 6
QoHow Human Pharmaceut i cal sii ATPhimeean Emenging\Gontaminant@,Part i t vy
T w didrall 2008 issue, p.5.
QO0Through the Lookitnegd GH aatses : 0o fMuHmea rfgicreg Contami niants in |
Winter 2009 issue, p.8.
QOEmerging Contaminants in Natural Wa fi Spring®2008 issueWhde r e i s t
0Sedi ment , Mi crobes and Environmenfi &ummer& 000 issod, pdEamer gi ng
OEmerging Cont ami n a ntFal 200%issae, pi6l at Wor | d o
Sedi ments and Emerging Cont ami nafinWirder 20Dmssue,p.&. Menu and i
Fr ogs and Atrazine: What Doesnid$pringR2010issdéopu6. Can Turn You
Th Eternal FIl ame andanf Fall 2010Gssue,pé.f at her Cl ocké

o O O

Q
Q
Q
Q
Q

Abbreviations Used in this Article

CWA Federal Clean Water Act

DEQ Virginia Department of Environmental Quality
DGIF Virginia Department of Game and Inland Fisheries
EPA U. S. Envir onmental Protection Agency

MCL Maximum Contamination Levels

SDWA  Federal Safe Drinking Water Act

USGS  U. S. Geological Survey

VDH Virginia Department of Health

VPDES 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. Cente
This Web site provides i nformation about toxic substances and how they can affect human he alth. Online at
http://www.atsdr.cdc.gov/substances/indexAZ.asp .
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u. S. Environment al Protection Agency (EPA). oDrinking Water
http://water.epa.gov/drink/contaminants/index.cfm

u. s. EPA. OExi st i ng h@hewmepaagbviopptdexisti@chéniical® .at

U.S. EPA. 0Ground Water andhttp/lfwaterkepamov/difdt er . 6 Online at

u. S. EPA. 0Saf e Dr i nkihttpy/wateadpagov/lavsrégs/rdlesregdsdival/index.cfi t .

Uu.S. EPA. OWat er QulzmsedPeymiiagyd TOohnoéogy
http://cfpub.epa.gov/npdes/generalissues/watertechnology.cfm

Uu.S. EPA. OEndocrine Disrupt ohttp:/8ww.epaegaoviemdg/. Pr ogr am. 0 Online

Uu.S. EPA. ONational Pol lutant EIimination Discharge System
http://cfpub.epa.gov/npdes/glossary.cfm?program_id=0 .

U.S. Geological Survey (USGS). OEmerging Contaminants in t
http://toxics.usgs.gov/regional/emc/index.html

USGS. OEmerging Contaminants BéseamciRePoojpacssanNat idonal
http://toxics.usgs.gov/regional/emc/streams.html

USGS. 0Target Compounds for National Reconnai ssance of Eme
2006). Online at http://toxics.usgs.gov/regional/contaminants.html

Virginia Department of Environment al Quality (DEQ). AOHI stor
Apri |l 200 %t hiép/mevdeégistate.va.us/info/srfishkillhistory.html

Virginia DEQ. O0Wast ewat dtp/whw.de@stammearutsitpfp/. Onl i ne at

Virginia DEQ. oVirginia Pollutant Discharge EIlimination Sys

http://www.deg.virginia.gov/vpdes/

Virginia Department of Game and | nlesRiver FishiDsdase and Batalty o Shenandoa
I nvestigations: Spring 2010 htip/aawdgifvigsia.god/fishihgfimesh 1 kil/. Onl i ne a

Virginia Department of Health Office of Drinking Water Web site. Online at http://www.vdh.state.va.us/ODW/
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VIRGINIA WATER STATUS REPORT

This section of Water Central presents recent and historical dataonVi r gi ni ads preci pitfati on
levels, stream flow, and occurrence of drought conditions.
Precipitation in Virginia, January 20116 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 numbersi n t he r ows mabsekvedd 006 ar
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. Thesev  alues were

found on 1/11/12 a t
www.weather.gov/climate/index.php?wfo=mrx

t he

Bristol , Va.; www.weather.gov/climate/index.php?wfo=rnk

Roanoke; www.weather.gov/climate/index.php?wfo=Iwx
http://mi.nws.noaa.gov/climate/index.php?wfo=akqg

mar ked

Climatic Data Center in 2011 ( http://www.ncdc.noaa.gov/oa/climate/normals/usnormals.html

O0NO

the normale (hyerage) peecipitation

0 C | ionsndd NVESOWeb sitest as follows:

for the Tri -cities Airport in Tennessee, about 20 miles from
, for Blacksburg, Danville, Lynchburg, and
, for Washington -Dulles; and
, for Norfolk and Richmond. T he number in the rows

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 Au g.-Dec. normals based on 1980-2011 records that were released from the Nationa |

). 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.

Bristol Blacks- Danville Lynchburg Norfolk Richmond Roanoke Wash.-
(Tri- burg (Station (Regional (Internat. (Byrd (Woodrum Dulles
Cities (VT #37) Airport) Airport) Intern. Airport) Airport

Airport) | Airport) Airport)
Janll O 1.88 0.84 1.24 1.30 3.64 2.48 0.82 1.87
Jan N 3.52 3.37 4.03 3.54 3.93 3.55 3.23 3.05
Febll O 4.53 2.96 1.98 2.12 2.24 2.09 2.20 2.21
Feb N 3.4 3.02 3.41 3.1 3.34 2.98 3.08 2.77
Marll O 6.37 4.38 4.22 2.69 2.96 4.28 4.23 5.07
Mar N 3.91 3.83 4.25 3.83 4.08 4.09 3.84 3.55
Aprll O 4.57 5.19 3.19 5.36 1.21 2.63 5.33 5.21
Apr N 3.23 3.83 3.83 3.46 3.38 3.18 3.61 3.22
Mayll O 5.93 7.32 5.33 3.33 1.95 4.35 3.79 3.28
May N 4.32 4.39 3.96 411 3.74 3.96 4.24 4.22
Junll O 3.40 2.78 1.56 3.81 4.63 3.03 3.51 1.40
Jun N 3.89 3.93 3.5 3.79 3.77 3.54 3.68 4.07
Julll O 3.85 3.78 3.88 2.99 10.89 3.63 3.76 2.58
Jul N 4.21 4.17 4.44 4.39 5.17 4.67 4 3.57
Augll O 2.47 1.25 1.47 2.06 10.79 7.10 1.45 3.74
Aug N 3.47 3.59 3.97 3.26 5.52 4.66 3.56 3.53
Sepll O 3.14 4.92 5.62 4.49 7.26 8.95 7.39 7.93
Sep N 2.99 3.1 3.96 3.88 4.76 4.13 3.89 3.92
Oct11 O 2.84 2.94 3.45 2.95 2.13 2.79 4.06 6.27
Oct N 2.1 2.78 3.53 3.11 3.42 2.98 2.89 3.25
Novll O 4.60 3.70 4.98 3.27 1.84 4.18 4.30 2.18
Nov N 3.1 2.87 3.36 341 3.15 3.24 3.4 3.41
Decll O 4.10 3.62 2.19 4.61 1.56 2.03 4.19 2.96
Dec N 3.37 2.95 3.27 3.24 3.26 3.26 2.94 4.46
TOTAL O 47.68 43.68 39.01 38.98 51.10 47.54 45.03 44.70
TOTAL N 41.51 41.83 45.51 43.12 47.52 44.24 42.36 43.02
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Precipitation, continued: Regional Precipitation Over the Past Three Months

For a more visual presentation over a wider
Admi ni

At mospheric
North Carolina in Chapel Hill

months and the departure from normal
Note that the values represented by a given color differ between the two graphs.

strationds
fi show the total precipitation

( NOAA)

area, the two graphs below A from the National Oceanic and

Sout heast Regional

(ininches; top graph) over the past th ree

(in inches above or below normal; bottom graph) over that period.

These data are provisional.

These graphs were taken from http://www.sercc.com/climateinfo/precip_maps on 1/11/12.

Precipitation (in)
10/13/2011 = 1/10/2012

Y

XY

izenerated 1/11 2012 at HPRCC gnq provisional data.

Reqgicnal Climate Centers

Departure from Mormal Precipitation {(in)

10/13/2011 = 1/10/2012

T T 1

Y

s

rJ

Y a0

-12

-15

Generated 1/11/2012 at HPRCC using prowisional data.

Reqgicnal Climate Centers

More Virginia climate information and data are av
Office, online at http://climate.virginia.edu

send e-mail to climate@virginia.edu.

ailable from the University of Virginia

Climatology

. To contact the office in Charlottesville, phone ( 434) 924-0548 or
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Groundwater Levels at Selected Virginia Wells, January 2011

As of January 11, 20 12, the Virginia Active Water Level Network
Survey (USGS) and available online at

fi maintained by the U.S. Geological
http://groundwaterwatch.usgs.gov/StateMaps/VA.html
access to groundwater levels at 514 active wells in 63 Virg inia counties and cities. At 119 of these

fi provided

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 | evel from real -time wells in 19 localities.
readings are provisional (i.e., subject to revision).
rounded to the nearest 0.1 foot; a smaller value means wetter conditions, while a larger value means

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 f o r

drier conditions.

record. Historical information on groundwater is also available from
available online at http://wdr.water.usgs.gov/ for years 2002 to 201 1; for previous years, check your local
library for printed copies of the reports.

each

These

All measurements are in feet below the land surface ,

we l |

USGS annual reports of groundwater,

0s

Well 1/10/12 8/9/11 3/14/11 January Record Record Period of
(Local #) Level Level Level Median Deepest Shallowest Record
(Driest) (Wettest)

Accomack 9.6 10.9 9.4 9.2 11.3 6.8 Since
(66M19SOW110S) (Nov. 1981) (Mar. 2010) Sep. 1978
Buckingham 24.7 25.1 22.2 224 36.4 7.4 Since
(41H 3) (Oct. 2002) (Apr. 1973) Mar. 1971
Clarke 374 36.0 35.3 37.8 45.7 235 Since
(46W 175) (Sep. 2002) (Sep. 2003) Mar. 1987
Fairfax 12.3 16.4 12.6 134 24.9 6.5 Since
(52V 2D) (Dec. 1998) (Mar. 1984) Oct. 1976
Hanover 15.7 19.9 18.4 18.1 229 5.1 Since
(53K 19 SOW 080) (Aug. 1984) (Aug. 2004) Jan. 1978
Loudoun 58.6 60.2 55.5 59.0 62.0 48.0 Since
(49Y 1 SOW 022) (Feb. 2008) (June 1972) Nov. 1963
Montgomery 3.4 4.2 25 3.8 7.3 <0.0 Since
(27F 2 SOW 019) (Dec. 1969) (Mar. 1993) Jul. 1953
Northampton 8.2 8.0 7.6 7.2 10.0 0.8 Since
(63H 6 SOW 103A) (Oct. 2002) (Aug. 2004) Sep. 1977
Orange 22.3 28.7 274 23.3 39.0 11.8 Since
(45P 1 SOW 030) (Aug. 2002) (Apr. 1973) Feb. 1965
Prince William 8.6 10.9 7.1 8.9 15.4 6.5 Since
(49V 1) (Jul. 2011) (Mar. 2010) Nov. 1968
Roanoke City 18.8 19.0 18.7 17.9 19.3 12.4 Since
(31G 1 SOW 008) (Jun. 1987) (Feb. 1986) | Aug. 1966
Rockbridge 23.3 26.5 21.2 243 30.4 14.3 Since
(35K 1 SOW 063) (Sep. 2002) (Apr. 1987) Feb. 1964
Rockingham 69.9 71.7 74.4 69.1 99.0 57.7 Since
(41Q1) (Oct. 2002) (Feb. 1998) Aug. 1970
Shenandoahs3! 14.1 15.0 12.7 Not 16.3 10.6 Since
(40U 3 SOW 218) available (Oct. 2009) (May 2011) Oct. 2006
Suffolk 9.7 12.2 7.3 8.7 13.4 2.0 Since
(58B 13) (Jan. 1981) (Sep, 1999) Mar. 1975
Surry (57E 13 SOW 8.2 8.0 8.3 8.2 11.3 3.9 Since
094C) (Sep. 2010) (May 1980) Jul. 1978
Virginia Beach 2.7 5.9 2.4 2.0 12.0 0.8 Since
(62B 1 SOW 098A) (Sep. 1980) (Nov. 2009) Jun. 1979
Westmoreland 1.4 8.2 7.5 8.1 (Nov. 12.8 <0.0 Since
(55P 9) (11/5/11) (1/19/11) median) (Dec. 1988) (Dec. 2009) Jul. 1977
York 9.0 9.1 7.4 5.5 141 0.9 Since
(59F 74 SOW184C) (Jan. 2002) (Nov. 2006) Jun. 1990

31 The Shenandoah County well has been included in this table only since the May 2010 issue of

Frederick County well 46X 110, where data  collection was discontinued in November 2009.

Water Central . It replaced
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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

Last 45 Days Since July 2, 1999
Virginia [110 sites] Virginia
?||‘|g||\|||\|||\|||||||||||||||||||||||||||||WET 7 |g| T 1T 1 T 1
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2011 2012

The graphs above, from the U.S. G e ol QugentaVater R&aurcese y 6 s (U
Condi t i on s dttpWeaker.usds.goe/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
ostream flowindex , 6 whi ch measures how a ever2ehbwes (thevawaragegdaily st r eam |
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 onor ma
4 = average daily flow exc eeds 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
7 = average daily flow is record high for that date. the Clarke County-Frederick County line,
Gapsint he data: Data are not plotted for days when less 11/28/10.

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

Mo Drought
Posted/Predicted

FEs

b

KEY:

- Drought to persist or
intensify

Drought ongoing, some
~ improvement
=R Drought likely to improve,
impacts ease

Drought development
likely

U.S. Seasonal Drought Outlook
Drought Tendency During the Valid Period

'?‘f ,:::ﬁ"o'ﬁ'ne---_R_eiefSEd January 5, 201'2

] 'y -.\ f =
Irru:tn:nwrslil'rmant-’i_:j Development

Valid January 5, 2012 - March 31, 2012

1 oW T —
Improvemf:?t- SN

£ S 4 Development
Persistence %

No Drought

Posted/Predicted Jt_____::}”

Depicts lange-scale rends based on subjectively derlved probabilltes gulded

by short- and long-range stEtistica and dynamizal forecasts. Short-tem events

— such &5 Indisidual storms — cannot be accurately forecast more than a few days In advance.
Use caution for applications — such a5 croos - thal can be afected by such events.

"Ongoing” drought areas ane approximated from the Dowght Monkor (01 o 04 Intensiy).

For weekly dro green Improvement

ught updates, sée the Iat=st .5, Drought Monkor. MOTE: the
ameas Imply at least @ 1-category Improvement In the Drought Monitor intens Iy levels,
but de ot necassarly Imply drought elmination.

Ad mi

The national drought outlook for January-March 2012, according to the National Oceanic and Atmospheric
ni stration/ National

Www.cpc.ncep.noaa.gov/products/expert _assessment/seasonal_drought.html, accessed 1/11/12.

We at her Servicebds Climate

From the U.S. Drought Monitor: Conditions in Virginia and Elsewhere

The U.S. Drought Monitor, available online at

nationwide drought assessment by federal agencies and state climatological centers. The following gra
show Drought Monitor assessments of Virginia

2011. Prior to the January 10 report,

www.drought.unl.edu/dm/monitor.html __, is a weekly

phs
conditions on January 10, 2012, compared to January 11,

Virginia had been rated by the Drought Monitor as mostly drought -
free (less than five percent of the state rated a s

oabnormally dryd) si.nce early

January 10, 2012

= DO Abnormally
Dry

= D1 Moderate
Drought

January 11, 2011

= D2 Severe

. = D4 Exceptional
Drought

Drought

. = D3 Extreme
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.
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The Drought Monitor also gives percentagesof 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
differe nt Drought Monitor ratings in recent mon  ths and one year ago.

Drought Monitor Percentage of area Percentage of ar ead
Report Date dryo (D0O) or w droughto (D2) o

1/10/12 US = 45%; VA = 16% 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 >D2 = Severe Drought >D3 = Extreme Drought D4 = Exceptional Drought
Georgia 81% 64% 0%
Louisiana 52% 22% 0%
New Mexico 72% 23% 8%
Oklahoma 51% 29% 4%
South Carolina 53% 28% 0%
Texas 83% 62% 25%

From the Virginia Drought Monitoring Task Force
The map below, from the Virginia Depart ment of Envi r on memdnitolingWebal i t yods
page at http://www.deq.virginia.gov/waterresources/drought/homepage.html __, shows the January 11, 2012
status of fo ur drought indicators i groundwater (GW), precipitation (Prcp), stream flow (Flow), and
reservoir levels (Res)iii n Vi r gi ni a ésaludti@ regions. urgelDrought Monitoring Task Force
issued its most recent statewi de 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.

Drought Indicators Updated on 2012-01-11

Normal
Watch GW |Prcp
Wamning
Emergency  |Res|Flow
No Data

Donét Forget the Water Centerds Onli]lne

The Water o@dnthner @Wat af oB8mat uhaxlidks ta cugeat 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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VIRGINAGOVERNMENVATERSSUE OVERVIEW

t h
iGovernment o

category

(right si

For an online list of upcoming Virginia government meetings on water-related topics, updated weekly, visit
Quick Guide to Virginia Water-related E v e n t #&tip:dvirgantawaterevents.wordpress.com/ and click on the

de

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 Virgi nia. This list does not necessarily
include all meetings of significance to Virginia water resources, and

boards or commissions . Information in this issue is based on public meetings listed
Web site, at www.townhall.state.va.us/L/meetings.cfm
meet.i

Regulatory Town Hall

agendas of
departments; t h e

site

upcoming

can be

ngs

and
searched
all contact people listed in this section are Virginia state employees. To find the e
employee, go online to http://www.employeedirectory.virginia.gov/

for

mi nut es

of

does not list regular meetings of state
on the Virginia

. The Town Hall site posts

piecns, &and me et i ng

0 w.alnkess 6thewise notedh e r

-mail address any state

. 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 =

Depart ment

of Heal t h.

0 Whkdhia Administtative Godei  nsedction forta @articutare

regulation; you can access and search the VAC at http://legl.state.va.us/cgi -bin/legp504.exe?000+men+SRR.

0NOI RAO

stands

for Not i

ce

of |

ntended

Total Maximum Daily Load (TMDL) Processes

Regul atory

Act i

Under the federal Clean Water, when a water body fails (with a certain frequency) to meet state water -

gual ity

standards,
daily load (TMDL). A TMDL
how much of

t he

t he

water i s

to

t he

be

water

designated

study identifies the p ollutant source(s) causing the impairment and determines
pollutant (s)
implementation plan (required by Virginia law) maps a process for reducing the pollutant load to the

can

as

recei ve
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.deg.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 sediment-
caused impairments to
dissolved oxygen, water
clarity, and aquatic life in

Atlantic Ocean

11/7/11 (Phase Il
Watershed
Implementation
Plan Stakeholder

Christine Watlington,
DCR

Wise counties

Bull Creek and Levisa Fork,
North and South Fork
Pound River, and Powell
River

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

the Bay and its tributaries. Advisory Group)
Arlington, Fairfax, Bacteria impairments in Potomac River 12/14/11 Katie Conaway, DEQ
and Loudoun Sugarland Run, Mine Run,
counties and Pimmit Run
Bland, Scott, Smyth, | Bacteria impairments in the | Holston 12/6/11 Martha Chapman, DEQ
Tazewell, and North Fork Holston River River/Upper
Washington counties | and 21 tributaries, and Tennessee River
aquatic-life impairments in
the North Fork Holston and
two tributaries
Buchanan, Lee, and | Aquatic-life impairments in Pound River and 7126/11 Martha Chapman, DEQ
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Buckingham and
Fluvanna Counties

Aquatic-life (benthic)
impairments in North Creek
and bacteria impairments in
Bear Garden Creek

James River

10/4/11

Paula Nash, DEQ

Charles City,
Henrico, Prince
George, and Surry
counties

Bacteria impairments in the
James River and tributaries
Crewes Channel, Western
Run, West Run, Wards
Creek, and Upper
Chipppokes Creek

James River/
Chesapeake Bay

8/2/11

Margaret Smigo, DEQ

Cities of Chesapeake
and Virginia Beach

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

10/3/11

Jennifer Howell, DEQ

Fauquier, Prince
William, and Stafford
counties

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

Potomac River

1/4/12

Katie Conaway, DEQ

Halifax County

Bacteria impairments in the
Lower Banister River,
Polecat Creek, and Sandy
Creek

Dan River/
Roanoke River

11/29/11

Eileen Rowan, DCR

Charles City,
Hanover, and
Henrico counties

Bacteria impairments in the
Chickahominy River and
tributaries Beaverdam
Creek, Boatswain Creek,
Collins Run, and Stony Run

James River

8/3/11

Margaret Smigo, DEQ

Nelson County

Bacteria impairments in the
North Fork Rockfish River,
South Fork Rockfish River,
Rockfish River and Taylor
Creek, and aquatic-life
impairments in Taylor
Creek

James River

9/7/11

Tara Sieber, DEQ

Northampton County

Dissolved oxygen, pH, and
bacteria impairments in Mill
Creek

Atlantic Ocean

9/26/11

Jennifer Howell, DEQ

Cities of Portsmouth
and Suffolk

Bacteria impairments in
Hoffler Creek

Hampton Roads

9/27/11

Jennifer Howell, DEQ

Rockingham County

Aquatic life impairments in
Long Meadow Run and
Turley Creek

Shenandoah River

11/16/11

Tara Sieber, DEQ

Wythe County

Bacteria impairments in
South Fork Reed Creek,
Mill Creek, Stony Fork,
Tate Run, Reed Creek,
Miller Creek, and Cove
Creek

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)ii 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 info rmation: 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 feder al
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 water -
quality 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 Wat lington, DCR.

Biosolids (Treated Sewage Sludge) Land -application Permits fi 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 System s, Inc., to land -apply biosolids on 1664 acres; more

inf ormation: Seth Mullins, DEQ.  10/11/11, Prince George County  : Public meeting application by Nutri -

Blend, Inc., to land -apply biosolids to 2759 acres; more information: Mark Mongold, DEQ. 10/18/11,

Rockbridge County  : Publicmeeting on r equest ley& Rdrtlinef €od Imc., o enodify 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 lan d-apply biosolids ( gener ated at the Western Virginia Water Al
Roanoke) on 2,304 acres; more information: James Scott, DEQ.

Clean Water Revolving Loan Fund fi 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 ide ntifies the intended use fi including a project -pri ority list fi 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.deg.virginia.gov/cap/homepage.html

Dam Safety: Virginiads | mpoundi ng St-20iRequlatey ABvsgryuHareet i ons (4
meetings: 10/18 and 11/10/11. The panel is assisting the Soil and Water Co nservatio n 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 fi 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 (providesadvi ce to the DMME on Virginiads Abandon
Program), met 9/7/11. More information: Roger Williams, DMME.

Nutrient Credit Trading in the Chesapeake Bay Watershed fi 1) Meetings of the Credit Exchange
Expansion Stakeholder Committee: 10/1 2 and 11/16/11. Senate Joint Resolution 334 in the 2011 Virginia
General Assembly called fora study oft he possi bl e expansion of Virginiads
Nut rient Credit Exchange Program. A stakeholder committee was formed pursuant to that resolution.

More information: Russ Baxter, DEQ.
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Outdoors Plan fi Public meetings: 12/13/11 and 1/9/12 (first two of 21 regional meetings planned through
March 2012). The Vir ginia 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 aboutt he Virginia Outdoors
Pl an in the ONoti cesodirgnawatérGemtrabj. t hi s i ssue of

Petroleum Contamination Sites General Permit Regulation (9 VAC 25 -120)fi Advisory Committee
meeting: 8/31/11. The DEQ i s 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 Combu stible 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 combustib  le sources, a regulatory
action that the 2009 General Assembly i HB 2175/SB 1347 fi required for small renewable energy projects
from wind, solar, and combustible sources. M ore information and relevant documents on the combustible -
substances 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 7 HB 2175/SB 1347 fi 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 i 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 fi 7/18/11, Spotsylvania County : Public hearing on a
proposed groundwater corrective action plan for the B erkeley CDD lan  dfill ; 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 i 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) fi Virginia Stormwa ter 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 t o develop design guidelines and Web site that will serve as the
Virginia 8 s r ef er donstoemwates iBMPs. 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 i 12/16/11: The VirginiaC o0 a | and Energy Commissionds Uranium
Subcommittee met at for a presentation of Chmura Economics ar
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 8Committee on Agriculture, Chesapeake and Natural
Resources held a joint meeting and public hearing, including a briefing on the National Research
Counci |l 6s study of the health, s gfoposeduranamminingn v iir onment al
Virginia. For more information on either meeting: Marty Farber or Scott Meacham, Virginia General
Assembl yf6s Division oTheNatompiRsseaad h v&o uSnecriMidse st udy i s avail
http://www.nap.edu/catalog.php?record id=13266 .

Wastewater Discharge from Car Wash and Laundry Facilities (9 VAC 25 -194)A 12/1/11: Public
hearing on the amendment and reissuance of the general p ermit for discharges from vehicle wash facilities
and laundry facilities and repeal of the general p ermit for discharges from coin -operated laundries (9 VAC
25-810). More information: Elleanore Daub, DEQ.

Water Su pply Planning fi 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 i SB
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5691 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 fi 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
(HB389 and SB577) to oO0facilitate and support the devel opment
powered electric energy facilities located off the coast of the Commonwealth beyond the Commonwealth's
three-mi | e j ur i s di actordmgqtathe Virginia Legisladive Information System summary. More
information: Ken Jurman, DMME.

Wind Energy Permitting by Localities fi Meetings of Local Government Stakeholder Group on Model
Wind Ordinance: 9/22, 11/3, and 11/16/11. The DEQ is meetin g 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 fi 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 fi Meets quarterly; mi nutes of meetings are available at
http://www.deg.state.va.us/cboards . More information: Va. DEQ at (804) 698 -4000.

Cave Board i Meet three times per year. More information:  phone (804) 786-7951; Web site:
www.dcr.virginia.gov/natural_heritage/cavehome.shtmi

Conservation and Recreation Board fi 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 A 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 i 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 Stee ring Committee i 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 fi Meets about three time s per year. More i nformation: phone (804) 225 -
2048; Web site: www.dcr.virginia.gov/virginia_land_conservation_foundation/index.shtml

Licensing and Regulation B oards fi 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 Occupatio nal Regulation;
phone (804) 367-8500, TDD (804) 367 -9753; Web site: www.dpor.virginia.gov/dporweb/boards.cfm

Outdoors Foundation fi Meets at least quarterly. More information: (540) 327 -7727; Web site:
www.virginiaoutdoorsfoundation.org

Scenic River Advisory Board fi 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 fi 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 i Meets about three times per year; minutes of meetings are available at
http://www.deg.state.va.us/cboards . More information: Va. DEQ at (804) 698 -4000.
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NOTI CES

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
Centé@Rosck Gui de t-elatddiEwv @inn ibtp:OWatiawaterevents.wordpress.com/.

All Web sites listed in this section were functional as of 1/13/12.

Low Impact Development Design Competition i 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. First -

place 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 Lakesand Wat er sheds Associationds annual conferenc

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 10 t 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/rec _reational_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 Mar i ne ofsces Mamageeéns cometetither f or Coast a
Commonweal thdés Comprehensi ve We2015a thd U.8 ERAproddes giidamce, f or 20
funding, and review of these voluntary plans, which the agency is encouraging each state and tribal
governmentto produce. Vi r gi ni ads plan includes sections addressing
voluntary protection and restoration, water quality standards for wetlands, planning and sustainability,
information acquisition, and outreach education. The 39 -page plan i s 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 th e VIMS Coastal Resources Management Center,
available at http://www.ccrm.vims.edu/publications/pubs/rivers&coast/index.htmi , or contact the Center at
(804) 684-7380 or dawnf @vims.edu. For more information about Virginiads
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 6s 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 Fai r f ax Count y 0 sPlagning rDivisiant das a good article online explaining
differences between naturaland human -caused oi | and sWhaltsthat Stuff 81the &raams . 6 0
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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 Techés Central Pl ace for Water I nfrast
WATERID, or Water Infrastructu  re 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 infrastruc  ture 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 Su stainable Water

Infrastructurein Vi rginia Techds Institute for Criseei cal Technol og

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 plan s, 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 s urvey map and results, click this link: ~ Watershed Organization Map and Directory
page. A summary of the survey results isin 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 st andards. 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 agencyds role and expectation in
mountaintop mining and associated valley fills) under the Clean Water Act, National Environmental Policy

Act (NEPA), and the Environment al Justice Executive Orde
final guidanceod issuedeanuAeperof tthe2adbDdanédekiey fhe EPAG
implementawater -qual ity standard reflecting O0Obest available sci
measures of conductivity (as an indicator of the amount of total dissolved solids or salinity) and stream

aquatic |ife. The EPAds Web site on regulation of surfa

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, Ur anium, and Natural Gas Extraction in Virginia . Topics addressed by

the dayds nine speakers included water resources impacts
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 ds ma ihtip:/Midenbbsesstietluéswcis/ s

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/nawga/trace/pubs/sir2011 -5059/index.html . For more
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information: Joseph Ayotte, U.S. Geologic al Survey, Pembroke, New Hampshire at jayotte@usgs.gov or
(603)226-7810.

U.S. EPA Enforcement and Compliance Web Site
The U. S. EPAG6s Enforcement and Compliance History Onli
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 siteisat http://www.epa -echo.gov/echo/

Sustainable Agriculture Videos from Leopold Center at lowa State University

lowa St ate Universityds Leopold Center for Sustainable 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 f ocus on lowa, many are applicable to water and farming
i ssues generally (such as 0Cover -farmPracticesto®ReduceMittateAl | Wi nt e
Loading to Shallow Wells, 6 and oWater Usage of Annual Pe
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

OWat er diisMaEndaggei ng Coast al Runof f, 6 iCoastal Heritage udisonisses 2 011 i
the proliferationover t he past few decades of stormwater ponds, exam
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 coastala  nd developing states including Virginia,
which i1 like South Carolina i 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 Ariz ona 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 Ari zona, 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 process -
waste disposal, an d 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

TU.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
extract ing 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 wate r resources. The initial research results and study
findings will be released to the public in 2012. The final report will be delivered in 201 4. For more
information, visit www.epa.gov/hydraulicfract uring .
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fOnline 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 C _ouncil

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).

fNational Academies Report on Gulf Oil Spill Lessons for Drilling Safety . On December 14,
2011, the National Research Council and National Academy of Engineeri  ng 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
BPds Macondo we IMexicboin Aprill2G0. GActofdingtd the news release for the study,

recommendat i on scoimpardes mwleedinbfaft sore drilling should take a

approach to anticipating and managing possible dangers  at every level of operation fi from ensuring the

integrity of wells to designinghbl owout preventerusvndehaalfuhorieseedble condi

report is available from the National Academies Press at (800) 624-6242 or online at http://www.nap.edu .
foBaseline and Projected Future Car-asfluxBstimthe&iga and
Pl ains Region of t heleadad bytthe d.S.SedogialsSundgey 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 availab  le 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.
TNational Action Plan: Priorities for Managing Freshwater Resources in a Changing Climate
is an October 2011 report from the fede ral 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

Gr e e

Nati onal Oceanic and At mospheric Admini st iteatheifreshwater Accor d

action plan o0is designed to help freshwater resource

man

water quality and aquatic ecosystems, and prot ecpagehuman

report and other product s from the Task Force is available at
http://www.whitehouse.gov/administration/eop/ceqg/initiatives/adaptation

Upcoming Conferences, Workshops, and Other Events

Events In Virginia

fJan. 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

fJan. 20, 9:00 a.m.-3:00 p.m., Virginia Institute of Marine Scie nce (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 fo rm: Tara Fisher, City of Chesap eake, (757) 382-6206 or tfisher@cityofchesapeake.net.

fJan. 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/sho w.php/eventld/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 water way. Web site for the Virginia Beach event, with links to others:
http://www.specialolympicsva.org/View/Page/Polar_Plunge

IFeb. 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
IMar . 4-6, Holiday Inn Koger Conference Center, Richmond: Virginia Water Conference 2012.
Organized by the Virginia La kes and Watersheds Association. More information: e -mail:
conference@vlwa.org; Web site: http://www.viwa.org/VirginiaWaterConference.aspx
fIMar. 15 in Halifax and Mar. 29 in Powhatan: The Woods in Your Backyard OLeaning 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 (¢l i ck on o Mar 6 eve
TApr. 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/ .
TApr. 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
TApr. 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
IMay 11, 2012, Lewis Ginter Botanical Gardens, Richmond:  Virginia Associatio n of Wetland
Professionals Spring Meeting. The theme for the mAguiangci RedbDhreatssimno
More information: Tara Fish er, City of Chesapeake, (757) 382 -6206 or tfisher@cityofchesapeake.net .

Events Elsewhere

fJan. 31-Feb. 2, 2012, Skamania, Wash.: 11t Annual Stream Restoration Symposium . Organized
by River Restoration Northwest . More information: info@rrnw.org ;
http://www.rrnw.org/pageview.aspx?id=32242

fFeb. 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) 44 6-3626; http://www.grac.org/emergingcompounds.asp .

fFeb. 22-23, 2012, Toronto: 2012 CHI Conference on Stormwater and Urban Water Systems
Modeling . Also available is a one -day workshop on February 21onthe U. S. EPA®&s Stor mwater
Management Model and the PCSWMM stormwater m odeling software. Organized by Computational
Hydraulics International  (CHI). More information: Phone CHI in Guelph, Ontario, Canada at (519) 767 -
0197; http://www.chiwater.com/Training/Conferences/conferencetoronto.asp

fFeb. 27-29, 2012, Bismark, N.D.: North Dakota Water Quality Monitoring Conference .
Organized by the Nort h Dakota Water Monitoring Council. More information: (701) 224-5600 or (877) 846-
9387; email: BSC.CETI@bismarckstate.edu ; http://info.bismarckstate.edu/ceti/waterquality/

fFeb. 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

IMar. 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

TApr. 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

TApr. 30-May 4, 2012, Portland, Ore.: 8t National Water Monitoring Conference. Organized by the
National Water Quality M onitoring Council. More information:  http://acwi.gov/monitoring/conference/2012/ .

Jun. 25-29, 2012, Denver, Colo.: American Water Resources Association Summer Specialty Program i
Contaminants of  Emerging Concern II: Research, Engineering, and Community Action on Jun. 25-
27, and Riparian Ecosystems |V: 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

fJul. 17-19, 2012, Santa Fe, New Mexico: 0 Managi ng Wat er , Energy, and Food i
Wo r | dAnrual conference of the Universities Council on Water Resources (UCOWR) and the National
Institutes for Water Resources (NIWR). More information: Rosei Gard at UCOWR (Carbondale, 11l.), (618)
536-7571; ucowr@siu.edu; http://www.ucowr.org .
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AT THE WATERENTER

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 improv  ing and
enhancing the nat i onileding/(aut reorlimiteditp) pihancement 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 ph ysical
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 Na tional 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 applicat ion 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 resource s 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.
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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 legislatio n except for its own Budget Bills

February 17 Each house to complete work on its own revenue bills .

February 19 Committee s 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.

February29 Each house to complete work on the ot laappdinouseds E
budget conferees.

March 3 First conference on revenue bil Is to complete work.

March 6 First conference on Budget Bi Il to complete work.

March 8 Budget Bill confer ence 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 (O0vetod) session.

The full session calendar is available on line at http://legis.virginia.gov/1_home/session_dates_times.html _ (in
this chart, |l ook for 02012 Session Calendaro).

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://legl.state.va.us . Also, accordingtothe 0 Who t o Co ndtthecQereralp a g e
Assembl y 8 s httwWkldgis.@rgitiaegov{ ) , you may check on a bill&s status
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 re presentatives or their contact information, you can find out use the
onine O0Whods My L e g iawilaldetap nttg:/ceneiawistate.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?OpenVi _ew;
Senate: http://apps.lis.virginia.gov/sfbl/Senate/TelephoneList.aspx

Or, if you know the number of your legislative districts, you can also use the following code to identify
your representativesd Capitol p h 610 ¢ district nuimker (orexample;, del egat
698-1003 for the District 3 delegate); for senators, (804) 698 -75 + district number (for example, 698 -7510 for
the District 10 senator).

Various serv ices are available for following legislation during a General Assembly session. Virginiads
Legislative Tracking Service all ows tracking up to five bills in one 0
www.virginia.gov/liab/cqgi -bin/liab_signup.cqi ; 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 fi and subcommittees i 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://legl.state.va.us/121/com/COM.HTM . That site provid es links to each committee that in turn provide a

list of members, agendas, reports, and |l egislation
House Committees Senate Committees

Agriculture, Chesapeake and Natural Resources Agricul ture, Conservation and Natural Resources
Appropriations Commerce and Labor

Commerce and Labor Courts of Justice

Counties, Cities and Towns Education and Health

Courts of Justice Finance

Education General Laws and Technology

Finance Local Government

General Laws Privileges and Elections

Health, Welfare and Institutions Rehabilitation and Social Services

Militia, Police and Public Safety Rules

Privileges and Elections Transportation

Rules

Science and Technology

Transportation

WaterCentrald s Wat er Bills and News Services

Beginning in late January, Virginia Water Central will post water -related legislation (from information
provided by the Virginia LI S) wwwvwrit.etedWkdisation.hind n twithr & s
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 0 News Grouper o6 posts | inks to -relaiedi
legislation in the General Assembly. At http://vawatercentralnewsgrouper.wordpress.com/ , click on the

on h
We b
ne ne

0Categoroesdhéoxi ght and | ook for 062012 Virginia General

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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