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Three articles in this issue offer views of ocean 
and coastal issues.  Photo: Satellite image of Virginia’s 
coastal area, from a display at the Mariners’ Museum in 
Newport News (used with permission of the Mariners’ 
Museum). 
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FEATURE ARTICLE 1 
 

Report on Ocean Policy 
On April 20, 2004, the U.S. Commission on 

Ocean Policy released its preliminary report 
containing the Commission’s findings and 
recommendations for a new, coordinated, and 
comprehensive national ocean policy.  The public 
comment period for the preliminary report closed 
on June 4.  On July 22, the Commission held a 
public hearing on the preliminary report.  The 
Commission now plans to prepare a final report to 
submit to the president and Congress.  As of July 
29, the Commission’s Web site did not indicate a 
date for publication of the final report. 

Following is the Executive Summary of the 
Commission’s preliminary report.  The full 
preliminary report is available online at 
www.oceancommission.gov/documents/ 
prelimreport (as of 7/9/04).  Only a limited number 
of hard copies of the report were produced and 
distributed, and the Commission is unable to fulfill 
additional requests for printed copies of the 
report. 

Opinions expressed within the Commission’s 
report are not necessarily those of the Virginia 
Water Resources Research Center. 
 

The oceans affect and sustain all life on 
Earth.  They drive and moderate weather and 
climate, provide us with food, transportation 
corridors, recreational opportunities, 
pharmaceuticals and other natural products, 
and serve as a national security buffer.  But 
human beings also influence the oceans.  
Pollution, depletion of fish and other living 
marine resources, habitat destruction and 
degradation, and the introduction of invasive 
nonnative species are just some of the ways 
people harm the oceans, with serious 
consequences for the entire planet.
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The oceans provide tremendous value to our 
national economy.  Annually, the nation’s ports 
handle more than $700 billion in goods, and the 
cruise industry and its passengers account for 
$11 billion in spending.  The commercial fishing 
industry’s total value exceeds $28 billion a year, 
the recreational saltwater fishing industry is 
valued at around $20 billion, and the annual 
U.S. retail trade of ornamental fish is worth 
another $3 billion.  The offshore oil and gas 
industry’s annual production is valued at $25–
$40 billion, and its yearly bonus bid and royalty 
payments contribute approximately $5 billion to 
the U.S. Treasury. 

Every year, hundreds of millions of 
Americans and international visitors flock to 
the coasts to enjoy the oceans, spending billions 
of dollars and directly supporting more than a 
million and a half jobs.  In fact, tourism and 
recreation constitute some of the fastest-
growing business sectors—enriching economies 
and supporting jobs in communities virtually 
everywhere along the coasts of the continental 
United States, southeast Alaska, Hawaii, and 
our island territories and commonwealths. 

These concrete, quantifiable contributions 
to the national economy are just one measure of 
the oceans’ value.  We also love the oceans for 
their beauty and majesty, and for their intrinsic 
power to relax, rejuvenate, and inspire.  
Unfortunately, we are starting to love our 
oceans to death. 

The last comprehensive review of U.S. 
ocean policy took place more than 30 years ago 
when a governmental panel, the Stratton 
Commission, issued its report, Our Nation and 
the Sea.  Since then, considerable progress has 
been made in many areas, but much work 
remains.  In the last 30 years more than 37 
million people, 19 million homes, and countless 
businesses have been added to coastal areas.  
Offshore oil and gas operations have expanded 
into deeper waters and improved their 
technologies, the country is ever more 
dependent on marine transportation, and 
coastal recreation and tourism have become two 
of the top drivers of the national economy.  
These developments, however, come with costs, 
and we are only now discovering the extent of 
those costs in terms of depleted resources, lost 
habitat, and polluted waters. 

When Congress passed the Oceans Act of 
2000, it acknowledged the importance of the 
oceans to this country.  Pursuant to that Act, 
the President appointed 16 members, drawn 
from diverse backgrounds, to the U.S. 
Commission on Ocean Policy.  The 
Commission’s charge was to establish findings 
and develop recommendations for a new 
comprehensive national ocean policy.  As part of 
its process, the Commission received 
testimony—oral and written—from hundreds of 
people from across the nation. 

The message was clear: major changes are 
urgently needed.  Ocean management 
responsibilities are dispersed among a 
confusing array of agencies at the federal, state, 
and local levels.  While new scientific 
understanding has taught us that natural 
systems are complex and interconnected, our 
decision-making and management systems 
have not been updated to address that 
complexity and interconnectedness.  Better 
approaches and tools are also needed to gather 
data to understand the complex marine 
environment.  Perhaps most important, people 
must understand the role the oceans have on 
their lives and livelihoods and the impacts they 
themselves have on the oceans. 

As the result of significant thought and 
deliberation and the consideration of a wide 
range of potential solutions, the Commission 
presents this preliminary report containing 
bold and broad-reaching recommendations for 
reform—reform that needs to start now, while it 
is still possible to reverse distressing declines, 
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seize exciting opportunities, and sustain the 
oceans and their valuable assets for future 
generations. 

 
A VISION FOR THE FUTURE 

To be effective, U.S. ocean policy should be 
grounded in an understanding of ecosystems, 
and our management approach should be able 
to account for and address the complex 
interrelationships among the ocean, land, air, 
and all living creatures, including humans, and 
consider the interactions among multiple 
activities that affect entire systems.  An 
ecosystem-based management approach should 
overcome the challenges inherent in addressing 
complex issues that cross traditional 
jurisdictional boundaries, and it must be able to 
continually adapt to new scientific information 
and improved management tools. 

The existing fragmented system for 
managing our oceans and coasts is unable to 
meet these goals.  The Commission has 
identified a number of needed changes based 
upon three fundamental and crosscutting 
themes: (1) creating a new national ocean policy 
framework to improve decision- making; (2) 
strengthening science and generating high-
quality, accessible information to inform 
decision makers; and (3) enhancing ocean 
education to instill future leaders and informed 
citizens with a stewardship ethic. 

 
A New National Ocean Policy Framework 
to Improve Decision-Making 

To improve decision-making and move 
toward an ecosystem-based management 
approach, the Commission recommends a new 
National Ocean Policy Framework.  This 
framework consists of several components and 
is designed to produce strong, high-level 
leadership, more effective coordination of the 
many federal agencies with ocean management 
responsibilities, and strengthened involvement 
in decision making at the state, territorial, 
tribal, and local levels. 
 
National Ocean Council and Related 
Elements.  A central component of the 
proposed National Ocean Policy Framework is 
the establishment, within the Executive Office 
of the President, of a National Ocean Council, 
chaired by an Assistant to the President and 
composed of all the cabinet secretaries and 

independent agency directors with ocean-
related responsibilities.  A Presidential Council 
of Advisors on Ocean Policy, consisting of 
nonfederal representatives from state, 
territorial, tribal, and local governments and 
nongovernmental, academic, and private sector 
entities with ocean interests, would also be 
created to ensure a formal structure for 
nonfederal input on ocean and coastal policy 
matters.  A small Office of Ocean Policy would 
provide staff support.  The Commission 
recommends that this structure be established 
immediately by Congress.  Pending 
congressional action, the President should put 
this structure in place through an Executive 
Order. 
 
Strengthened Federal Agency Structure.  
Improved federal coordination is necessary, but 
not sufficient to bring about the depth of change 
needed to modernize our ocean governance 
system.  As part of the new National Ocean 
Policy Framework, the existing federal agency 
structure should be made less redundant, more 
effective, and better suited to an ecosystem-
based management approach.  As an initial 
step, the National Oceanic and Atmospheric 
Administration (NOAA) should be reconfigured 
and strengthened to better enable it to execute 
its many ocean- and coastal-related 
responsibilities.  The second step will be 
consolidation of overlapping ocean and coastal 
programs where appropriate.  Over the long-
term, more fundamental changes to the federal 
agency structure will be needed that recognize 
the links among the ocean, land, and air and 
that support a unified approach to resource use 
and conservation. 
 
Enhanced Opportunities for Regional 
Coordination.  Improving the ability of state, 
territorial, tribal, and local entities to 
participate in ocean policy-making and 
implementation is another critical component of 
the National Ocean Policy Framework. Many of 
the nation’s most pressing ocean and coastal 
issues are regional in nature and require input 
on planning and management by state and local 
policy makers and other relevant stakeholders.  
Therefore, one of the priority tasks for the 
National Ocean Council will be to establish and 
facilitate a flexible process for creating 
nonregulatory regional ocean councils, to start 
immediately as pilot projects in regions where 
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interest and capacity are strong.  These councils 
would improve the ability of regional interests 
to work with federal entities, respond to issues 
and opportunities that cross jurisdictional 
boundaries in a timely fashion, and address the 
connections and conflicts among watershed, 
coastal, and offshore resources and their uses. 
 
Strong Science for Wise Decisions 

Effective policies should be based on 
unbiased, credible, and up-to-date scientific 
information.  This requires a significant 
investment, an adequate infrastructure for data 
collection and management, and the ability to 
effectively translate scientific findings into 
useful and timely information products for 
policy makers, managers, educators, and the 
public.  High quality, accessible information is 
critical to making wise decisions about ocean 
and coastal resources and their uses to 
guarantee sustainable social, economic, and 
environmental benefits from the sea. 
 
Strengthen Science.  Over the past two 
decades, the declining health of our oceans and 
coasts has become evident.  In those same two 
decades, however, federal investment in ocean 
research has stagnated, while funding for other 
scientific program areas has increased.  Ocean 
research efforts have fallen from 7 percent of 
the total federal research budget 25 years ago 
to just 3.5 percent today. Insufficient ocean 
science funding in the United States, combined 
with increased capacity in other nations, has 
lessened U.S. pre-eminence in ocean research, 
exploration, and technology development.  
Chronic under-investment has left much of our 
ocean-related scientific infrastructure in 
woefully poor condition.  Current funding is 
well below the level needed to take advantage of 
our academic capacity, remain a world leader in 
ocean science and marine technology, and meet 
today’s ocean and coastal information needs.  
Furthermore, as we move toward an ecosystem-
based management approach, managers’ 
requirements for additional scientific 
information will only grow. 

The federal investment in ocean and 
coastal research must be significantly increased 
to at least double today’s $650 million annual 
investment, over the next five years.  Additional 
investments in technology development and 
ocean exploration are also needed. 
 

Meet Information Needs.  A strong 
commitment is needed to support and conduct 
high priority research and exploration, develop 
and enhance the needed technology, create 
ocean science infrastructure, and integrate data 
management facilities.  One of the most 
important ways to fulfill this commitment is by 
implementing a national Integrated Ocean 
Observing System (IOOS), based on a backbone 
of coordinated, interconnected U.S. regional 
ocean observing systems and linked to the 
international Global Ocean Observing System.  
The IOOS will substantially advance our ability 
to observe, monitor, and forecast ocean 
conditions and will contribute significantly to 
global Earth observing capabilities.  The 
information generated by the IOOS will have 
invaluable economic, societal, and 
environmental benefits, including improved 
warnings of coastal and health hazards, more 
efficient use of living and nonliving resources, 
safer marine operations, and a better 
understanding of climate change. 

Implementation of the IOOS will require a 
funding commitment by Congress, with a ramp-
up from $138 million in start-up costs in fiscal 
year 2006 to $650 million annually to maintain 
the fully operational system in fiscal year 2010 
and beyond.  While these numbers may seem 
daunting, it has been estimated that 
implementing the IOOS will actually save the 
United States close to $1 billion a year through 
enhanced weather forecasts, improved resource 
management, and safer and more efficient 
marine transportation. 

Data collection and scientific discovery are 
not enough.  These finding must be translated 
into useful, timely, and relevant information 
products so that policy makers, managers, and 
others can make informed decisions.  This will 
require planning and collaboration among 
federal, academic, and private sector data 
providers and various user communities. 

 
Education – A Foundation for the Future 

A strong and effective national ocean policy 
needs to be supported by a foundation of high-
quality ocean education that promotes lifelong 
learning, an adequate and diverse workforce, 
informed decision-making, science literacy, and 
a sense of stewardship.  At the federal level, 
strengthened national leadership, better 
coordination, and sustained investments are 
critical.  In addition, all ocean-related federal 
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agencies must take responsibility for promoting 
education and outreach as part of their mission. 

In the nation’s schools, students should be 
taught about the oceans and their connections 
to the entire Earth and to people and society.  
Ocean exploration and discovery should be used 
to engage students of all ages in learning and to 
promote math and science achievement.  
Undergraduate and graduate programs will 
need to be enhanced to produce the scientists, 
technicians, educators, and informed decision 
makers of the future.  Beyond the classroom, 
informal education efforts must help cultivate a 
sense of stewardship by helping all individuals 
to recognize the value of the ocean to their own 
lives and how their actions affect the marine 
environment.  At all levels and across all 
disciplines, ocean education should be enhanced 
so that we can protect and sustain our marine 
resources for today as well as tomorrow. 

 
TAKING ACTION FOR CHANGE 

Building on a foundation of 
recommendations for improved governance, 
stronger scientific information, and enhanced 
education, the Commission examined the 
breadth of issues included in its charge from 
Congress.  As a result, this report contains 
recommendations that span the gamut of ocean 
and coastal issues, ranging from upstream 
areas to the depths of the ocean floor, from 
practical problem-solving for specific issues, to 
philosophical approaches that will guide us into 
the next century. 

A few of the other significant challenges 
the Commission identified are described below, 
accompanied by a brief summary of the actions 
recommended to address them. Further details 
about these issues, as well as many others, can 
be found in the full report. 
 
Enable managers to address the pressures 
of coastal development to achieve both 
economic growth and healthy coasts and 
watersheds. 
Challenge: The continuing popularity of coastal 
areas brings benefits and opportunities to 
coastal communities, but it also creates 
pressures that are felt most acutely along the 
coast.  Increased development puts more people 
and property at risk from coastal hazards, 
reduces, fragments, or degrades coastal 
habitats that are essential for fish and wildlife, 

alters natural sediment flows, and contributes 
to coastal water pollution.  While many of these 
impacts are attributable to activities taking 
place at the coast, others originate hundreds of 
miles away in inland watersheds. 
Action: To effectively address these problems, 
the Commission recommends that coastal 
decision makers be given more capacity to plan 
for and guide growth away from sensitive and 
hazard prone areas.  This can be facilitated by 
improving, coordinating, and consolidating the 
federal programs that have a role in managing 
coastal areas.  In addition, coastal resources 
should be managed in the context of the 
watersheds that affect them; thus, greater links 
between coastal and watershed management 
will be needed. 
 
Address the proliferation of activities in 
federal water to balance existing and new 
opportunities, safeguard marine and 
human health, minimize conflicts, and 
improve management of public resources 
for the benefit of the entire nation. 

Challenge: Marine commerce, fishing, and 
offshore oil and gas development are all 
examples of well-established activities that take 
place in federal waters, with equally well 
established institutional frameworks for 
managing them.  However, these waters are 
becoming increasingly attractive for a host of 
new enterprises, ranging from offshore 
aquaculture to wind energy development, for 
which there are considerable management 
uncertainties.  These uncertainties lead to 
confusion, conflict, lost opportunities, and 
environmental threats. 

Action: The Commission calls for the 
creation of a coordinated offshore management 
regime that can encompass existing and 
emerging uses and address the impacts of 
multiple activities on a particular location, or 
on each other.  This regime should be able to 
encourage opportunities, yet avoid and 
minimize conflicts among users, safeguard 
human and marine health, and fulfill the 
federal government’s obligation to manage 
public resources for the maximum long-term 
benefit of the entire nation. 
 
Reduce water pollution, particularly from 
nonpoint sources to improve ocean and 
coastal water quality and ecosystem 
health. 
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Challenge: Ocean and coastal waters are 

subject to cumulative impacts from a variety of 
pollutants.  Toxic chemicals, nutrients, excess 
sediment, airborne pollution, and waterborne 
diseases all threaten water quality.  Trash and 
litter, whether washed into the water from the 
shore or released at sea, is a significant 
problem.  Aquatic invasive species, often 
introduced through the release of ships’ ballast 
water, are a serious threat, often displacing or 
eliminating native species and altering the 
biology of ecosystems.  Polluted runoff from 
urban, suburban, and agricultural activities is a 
particularly difficult problem that will require 
innovative and collaborative solutions, money, 
and time. 

Action: Water contamination problems are 
diverse and pervasive and solutions will need to 
consider the links among oceans, coasts, and 
watersheds.  The Commission recommends the 
establishment of measurable water-pollution 
reduction goals, as well as coordination and 
cooperation of a broad range of agencies, 
programs, and individuals to achieve the right 
mix of management tools to address pollution of 
ocean and coastal waters. 
 
Refine the existing fishery management 
system to strengthen the use of science 
and move toward a more ecosystem-based 
management approach. 

Challenge: The current fishery 
management regime has many positive 
features, including an emphasis on local 
participation, the pairing of science and 
management, and regional flexibility; 
nevertheless, the last 30 years have witnessed 
overexploitation of many fish stocks, 
degradation of habitats, and negative 
consequences for too many ecosystems and 
fishing communities.  To make improvements 
and move toward an ecosystem-based 
management approach, stronger links between 
scientific information and management are 
needed, as are incorporation of more diverse 
viewpoints in the management process, and 
greater incentives to promote stewardship of 
marine resources. 

Action: While fishery management should 
ultimately move toward a more ecosystem-
based approach, near-term reforms can produce 
important improvements.  Among them, the 
Commission recommends increasing the role of 
science by separating fishery assessment and 

allocation decisions, fine-tuning the Regional 
Fishery Management Council system, and 
exploring the use of dedicated access privileges. 
 
Ratify the United Nations Convention on 
the Law of the Sea to strengthen the 
nation’s participation within the 
international community. 

Challenge: In conjunction with improved 
ocean governance at home, the nation must also 
maintain its leadership role and participation 
within the international community.  The best 
way to protect and advance our maritime 
interests is by continuing to actively engage in 
international policy-making, global scientific 
and observation initiatives, and programs to 
build ocean management capacity in developing 
countries. 

Action: The Commission recommends that 
the United States accede to the United Nations 
Convention on the Law of the Sea, which is the 
primary legal framework for addressing 
international ocean issues.  Critical national 
interests are at stake, and the United States 
can only be a full participant in upcoming 
Convention activities if we proceed with 
accession expeditiously. 
 

IMPLEMENTING A NEW 
NATIONAL OCEAN POLICY 

To date, there has been a significant under-
investment in our marine assets.  
Implementation of the recommendations found 
throughout this report will contribute 
significantly to a future in which our oceans 
and coasts are rich with promise.  Meaningful 
improvement will require meaningful 
investment, but the payoff will be sizable for 
the U.S. economy, human health, the 
environment, our quality of life, and security.  
The total preliminary estimated cost of the 
recommendations in this report is 
approximately $1.3 billion in the first year of 
implementation, $2.4 billion the second year, 
building to a sustained level of $3.2 billion in 
ongoing costs thereafter.  These figures will be 
refined as the Commission’s recommendations 
are finalized. 

This report includes a proposal for funding 
additional federal and state activities required 
to implement the Commission’s 
recommendations.  It is important to support 
new federal responsibilities and avoid creating 
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unfunded mandates for states; consequently, 
the Commission recommends the establishment 
of an Ocean Policy Trust Fund in the Treasury.  
The Fund would be composed of outer 
Continental Shelf (OCS) oil and gas bonuses 
and royalties not otherwise allocated, and other 
revenues from new and emerging uses in 
offshore waters.  Devoting a greater proportion 
of these revenue sources to benefit federal and 
coastal state efforts at managing our oceans 
and coasts will provide a stable revenue stream 
to implement the nation’s new comprehensive 
national ocean policy. 

At this moment we have an exciting 
opportunity to make positive and lasting 
changes in how we manage valuable ocean and 
coastal resources.  We can create an improved 
national policy that better balances use with 
sustainability, is based on sound science and 
educational excellence, and moves toward an 
ecosystem-based management approach with a 
coordinated system of governance and active 
regional participation.  These changes will 
require significant political will and investment 
and the support of an engaged and concerned 
public, but the benefits will far exceed the costs. 

 
CRITICAL ACTIONS RECOMMENDED BY 
THE U.S. COMMISSION ON OCEAN 
POLICY 
•Establish a National Ocean Council, chaired 

by an Assistant to the President, and create 
a Presidential Council of Advisors on Ocean 
Policy in the Executive Office of the 
President. 

•Strengthen NOAA and improve the federal 
agency structure. 

•Develop a flexible and voluntary process for 
creating regional ocean councils, facilitated 
and supported by the National Ocean 
Council. 

•Double the nation’s investment in ocean 
research. 

•Implement the national Integrated Ocean 
Observing System. 

•Increase attention to ocean education through 
coordinated and effective formal and 
informal programs. 

•Strengthen the link between coastal and 
watershed management. 

•Create a coordinated management regime for 
federal waters. 

•Create measurable water pollution reduction 
goals, particularly for nonpoint sources, and 
strengthen incentives, technical assistance, 
and other management tools to reach those 
goals. 

•Reform fisheries management by separating 
assessment and allocation, improving the 
Regional Fishery Management Council 
system, and exploring the use of dedicated 
access privileges. 

•Accede to the United Nations Convention on 
the Law of the Sea. 

•Establish an Ocean Policy Trust Fund based 
on revenue from offshore oil and gas 
development and other new and emerging 
offshore uses to pay for implementing the 
recommendations. 

 
For More Information 

The Web site of the U.S. Commission on 
Ocean Policy is  www.oceancommission.gov. 

The Web site of the National Oceanic and 
Atmospheric Administration’s is www.noaa.gov. 

The Web site of the Virginia Marine 
Resources Commission is www.mrc.state.va.us. 

For more sources of information on marine 
and coastal issues, please see the “For the 
Record” section of the June 2001 Water Central 
(p. 19). 
 

 
 

“For some hefty late summer reading, try a 
report on oceans or coastal areas.” 
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FEATURE   ARTICLE   2 
 

National Coastal Condition Report 
On March 9, 2004, the U.S. Environmental Protection Agency (EPA) released the draft of the 

second National Coastal Condition Report, which uses data from 1997—2000 to assess coastal 
resources in the 48 contiguous states plus Puerto Rico.  The full 374-page draft report (including a 15-
page Executive Summary) is available online at www.epa.gov/owow/oceans/nccr2/index.html. 

The public comment period for the preliminary report closed on June 7, 2004.  As of July 29, the 
EPA’s Web site had not identified a planned date for the final report. 

On this and the following page, Water Central has reprinted the EPA’s Fact Sheet on the draft 
report (slightly edited for space).  

Opinions expressed within the EPA’s report are not necessarily those of the Virginia Water 
Resources Research Center. 

 
The second edition of the National Coastal 

Condition Report (NCCR II), when finalized, 
will serve as a continuing foundation for the 
EPA’s efforts to protect, manage, and restore 
coastal ecosystems.  Coastal waters in the 
United States include estuaries, coastal 
wetlands, coral reefs, and mangrove forest 
areas.  These critically important coastal 
habitats provide spawning grounds, nurseries, 
shelter and food for finfish, shellfish, birds, and 
other wildlife, as well as nesting, resting, 
feeding, and breeding habitat for 85 percent of 
waterfowl and other migratory birds.  Estuaries 
provide habitat for more than 75 percent of 
America's commercial fish catch, and for 80-90 
percent of the recreational fish catch. 

Estuarine-dependent fisheries are worth 
more than $1.9 billion in 1990, excluding 
Alaska. Nationwide, commercial and 
recreational fishing, boating, tourism, and other 
coastal industries provide more than 28 million 
jobs.  Coastal recreation and tourism generate 
$8 billion to $12 billion annually. 

The first National Coastal Condition Report 
provided an assessment of the condition of only 
70 percent of the nation’s estuarine resources, 
based on data from 1990-1996.  The NCCRII is 
based on 1997 to 2000 data, gathered largely by 
state resource agencies, and represents 100 
percent of estuarine acreage in the contiguous 
48 states and Puerto Rico.  The EPA, NOAA, 
U.S. Fish and Wildlife Service and the U.S. 
Geological Survey contributed to the NCCR II. 
State, regional and local organizations also 
provided information.  A collateral benefit of 

the draft NCCR II has been to build local, state, 
and tribal capacity in cost-effective and 
scientifically sound monitoring of local 
condition required under the Clean Water Act 
(addressing 305[b] requirements).  For example, 
Alabama obtained more and better information 
with a 25-percent cost reduction.  Indicator data 
for Alaska and Hawaii will be available in the 
next report.  

The NCCR II relies heavily on recent 
national monitoring of coastal waters, primarily 
the EPA’s Environmental Monitoring and 
Assessment Program’s (EMAP) National 
Coastal Assessment Survey (NCA).  Three types 
of data were analyzed: coastal monitoring data, 
offshore fisheries data, and assessment and 
advisory data.  The result is comprehensive, 
comparable and nationally consistent ratings of 
ecological health indicators: water quality, 
coastal habitat loss, sediment quality, 
benthic community condition, and fish 
tissue contaminants [see map next page].  

After extensive peer review, the number of 
original indicators used to assess condition was 
reduced to five.  The eutrophication index was 
replaced with a single water quality index that 
includes dissolved oxygen and water clarity.  As 
a result, the total index will better reflect a 
balance between water quality and living 
resource indicators.  Comparisons between the 
two National Coastal Condition Reports are 
difficult to make because of these and other 
changes to improve the precision, accuracy, or 
relevance of the assessment.
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Major Findings  

•From a regional perspective, condition in 
the estuaries, the Southeast, Gulf of Mexico, 
and Great Lakes has improved since the NCCR 
I, while the Northeast [Ed. note: Virginia is 
included in the Northeast region] and the West 
coasts remain essentially the same.  

• Overall condition of the nation’s estuaries 
is fair.  This rating is based on five indicators of 
ecological condition: water quality index 
(dissolved oxygen, chlorophyll a, nitrogen, 
phosphorus, and water clarity), sediment 
quality index (sediment toxicity, sediment 
chemical contaminants, and sediment total 
organic carbon), benthic index, coastal habitat 
index, and a fish tissue contaminants index.  

•Twenty-one percent of assessed resources 
are unimpaired (good condition), whereas 35 
percent are impaired (poor condition) and 44 
percent are threatened (fair condition) for 
aquatic life use or human use.  

•Twenty-two percent of estuarine waters 
are impaired for fishing, based on EPA’s non-
cancer guidelines for moderate consumption of 
recreationally-caught fish.  Suitability of waters 

for fishing is measured using the fish 
contaminants index in this report.  

•Twenty-eight percent of estuarine waters 
are impaired for aquatic life use.  Suitability of 
waters for aquatic life use is measured using 
the water quality, sediment quality, habitat 
loss, and benthic indices in this report.  

•Indicators revealing the poorest conditions 
throughout the U.S. are coastal habitat 
condition, sediment quality, and benthic 
condition.  The indicators that demonstrate the 
best conditions are individual components of 
water quality—dissolved oxygen and dissolved 
inorganic nitrogen. 
 

For More Information  
The Draft National Coastal Condition 

Report II is a joint effort between EPA’s Office 
of Water and Office of Research and 
Development.  For more information on EPA’s 
coastal program contact Barry Burgan at EPA’s 
Office of Wetlands, Oceans, and Watersheds at 
(202) 566-1242.  For more information on EPA’s 
coastal research efforts, contact Kevin 
Summers at EPA’s Office of Research and 
Development at (850) 934-9244.  
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SCIENCE    BEHIND   THE   NEWS 
 

Beaches and Bacteria 
“Bacteria Keep Newport News Beach Closed,” 

Newport News Daily Press, June 2, 2004. 
“Beach Closed Again,” Fredericksburg Free 

Lance-Star, June 25, 2004. 
“Norfolk Warns Against Swimming at Beach 

Because of Bacteria,” Virginian-Pilot, July 
15, 2004. 

 

If you live near Virginia’s coastal waters, 
you may have seen these recent headlines, or 
you may even have been one of the beach-
goers who were told, “Enjoy the sun, but the 
water is off-limits.” 

Similar beach closings and advisories 
occur occasionally at beaches nationwide.  
The local economy in beach areas typically 
depends on tourist revenue, and closing a 
beach—especially on a weekend or holiday—
can be costly.  Officials responsible for closing 
beaches must weigh their responsibility both 
to the health and safety of beach-goers and to 
a healthy economy. 

The cause of the beach closures in the 
three articles mentioned above was bacteria: 
certain kinds used to indicate pollution were 
found at levels above the state’s legal 
maximums.  Elevated bacteria levels are also 
the cause of a large percentage of closures 
nationwide.  This article, therefore, is 
designed to help Virginians be more informed 
about the causes of beach closures, the 
regulations and legislation behind them, and 
the role of bacteria in beach water-quality 
monitoring. 

 
Issuing a Beach Advisory or 
Closure 

The difference between a beach advisory 
and closure is that an advisory recommends 
people stay out of the water while a closure 
seeks to prohibit anyone from entering the 
water until the water is believed to be safe.  
An advisory might also recommend special 
precautions, such as showering immediately 
after exposure or reducing exposure time. 

 
 

How do the people responsible for beach 
closures or advisories make a decision about 
what is “safe”?  Generally, the basis for such 
a decision is whether or not the coastal 
waters in question meet a state’s water-
quality standards.  Under the Clean Water 
Act, the U.S. Environmental Protection 
Agency (EPA) requires each state to set 
water-quality standards; in Virginia, the 
State Water Control Board, assisted by the 
staff of the Department of Environmental 
Quality (DEQ), is responsible for 
promulgating regulations that establish 
water-quality standards. 

A water-quality standard for a given 
body of water identifies the designated uses 
that the body of water is intended to provide.  
In Virginia, according to the DEQ, 
“All…waters are designated for the following 
uses: recreational uses, e.g., swimming and 
boating; the propagation and growth of a 
balanced, indigenous population of aquatic 
life, including game fish, which might 
reasonably be expected to inhabit them; 
wildlife; and the production of edible and 
marketable natural resources, e.g., fish and 
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shellfish.”1  Many water bodies also have a 
designated use as a public water supply. 

A water-quality standard also identifies 
specific indicators, known as criteria, which 
are measured or otherwise assessed to 
determine whether the water body will 
support its designated uses.  The DEQ 
describes criteria as “general narrative 
statements that describe good water quality 
and specific numerical concentrations that 
are known to protect aquatic life and human 
health.”2  Water-quality criteria in Virginia 
address, for example, the minimum amount 
of dissolved oxygen allowed, the minimum 
and maximum temperature allowed, and the 
maximum level of bacteria allowed (the 
section below, “Elevated Bacteria,” will 
discuss Virginia’s bacteria standards more 
specifically).   

Typically, beach advisories and closures 
are issued when the water at the beach fails 
to meet one or more state standards, and 
often the bacterial standard is the issue.  In 
Virginia, the state government is responsible 
for monitoring and testing state waters, and 
beach monitoring for bacteria has been 
delegated to local offices of the Virginia 
Department of Health (VDH).  According to 
Michele Monti, Virginia’s state beach 
monitoring coordinator, the local VDH 
district director decides whether to issue a 
beach closure or advisory, in cooperation with 
local government officials.  “If [a] water 
sample exceeds the single sample maximum 
[for bacteria], the beach is posted with a 
Swimming Advisory sign, a press release is 
issued, and the water is re-sampled.  If the 
re-sample meets [state] standards, the 
advisory is lifted,” Ms. Monti said.3 

Occasionally local officials will close a 
beach preemptively, that is, when they believe 
                                                 
1 Virginia Department of Environmental Quality. 
“Designated Uses,” 
www.deq.state.va.us/wqs/designated.html, 
accessed July 21, 2004.  
2 Virginia Department of Environmental Quality, 
“Water Quality Criteria,” 
www.deq.state.va.us/wqs/criteria.html, accessed 
July 29, 2004. 
3 E-mail message from Michele Monti to Alan Raflo, 
August 3, 2004. 

the potential exists for unsafe conditions, 
even though no measurements have yet 
indicated violation of a water-quality 
standard.4 
 
National and Regional Beach 
Closure and Advisory Statistics 

In March 2004, the U.S. EPA released 
the Draft National Coastal Condition Report 
II (“NCCR II”), a draft report on the nation’s 
overall coastal water quality from 1997 to 
2000, compiled from information provided by 
states.  [Ed. note: The EPA’s fact sheet on this 
draft report appears on pages 8 and 9 of this 
issue of Water Central.]  The draft NCCR II 
reported on beach closures and advisories for 
the 2002 swimming season and compared 
causes for closures nationwide and in the 
Northeast Coastal Region, which includes 
Virginia (Table 1).5  Elevated bacteria levels 
were the leading cause of swimming-beach 
closures and advisories both nationally (79 
percent) and regionally (43 percent). 

 
Table 1.  Reasons for Swimming-beach 
Advisories or Closures in 2002. 
  

 National Northeast 
Coast 

Elevated 
Bacteria Levels 

 
79% 

 
43% 

Preemptive 
  For Rainfall 
  For Sewage 

 
13% 
3% 

 
35% 
4% 

 
Other 

 
5% 

 
18% 

 

Source: 
U.S. EPA, Draft National Coastal Condition 

Report II. 

                                                 
4 For example, in late June 2004, swimming 
beaches in Colonial Beach, Virginia, were closed 
and re-opened based on the sightings of a 
potentially harmful algae bloom, according to the 
Fredericksburg Free Lance-Star, June 30, 2004.   
5 Nationwide information is in Chapter 2; 
information for the Northeast Coast is in Chapter 3.  
The report is available online at 
www.epa.gov/owow/oceans/nccr2/downloads.html. 
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According to the Draft NCCR II, “of the 
826 coastal beaches in the Northeast Coast 
that have reported information to the EPA, 
only eighteen percent (151 beaches) were 
closed or under any advisory for any period of 
time in 2002.”6  Two states in the region—
Virginia and New Hampshire—did not have 
any coastal beach advisories or closures in 
2002.  This report covers closures and 
advisories only for recreational use 
(swimming); it does not include closures of 
coastal waters for other designated uses, such 
as shellfish or fish-consumption advisories. 
 

Elevated Bacteria 
As noted above, high levels of bacteria 

cause of a large percentage of beach closures 
and advisories, both nationwide and in the 
Northeast.  Three types of bacteria are 
monitored in various water-quality 
standards: fecal coliform bacteria, 
Escherichia.coli (E. coli), or enterococci 
bacteria (please see the accompanying box 
for more details on these kinds of bacteria).  
These are indicator organisms: they do not 
cause disease but indicate contamination by 
human or animal waste, which may contain 
other, disease-causing (or pathogenic) 
organisms, including other bacteria, viruses, 
single-celled animals (Protozoa), fungi, and 
parasites.  (Some varieties of E. coli do cause 
human illness, but different strains are used 
as indicator organisms.)  Using actual 
pathogens as indicator organisms would pose 
a contamination risk for laboratory 
personnel; instead, labs test for non-
pathogenic indicator organisms that are 
easier and safer to monitor. 

The EPA, in the Beaches Environmental 
Assessment and Coastal Health (BEACH) Act 
of 2000, stipulates that states must use 
enterococci as indicator bacteria for marine 
and transitional waters, whereas freshwater 
sources may be tested for either E. coli or 
enterococci.  According to the EPA, E. coli 
and enterococci “are considered to have a  

                                                 
6 U.S. EPA, Draft National Coastal Condition Report 
II, Chapter 3, page 34. 

 

Indicator Bacteria 
 

Fecal Coliform Bacteria  
Refers to a group of many different species of 

bacteria most (but not all) of which live in the 
intestines of warm-blooded animals 
(mammals and birds). 
 

Escherichia coli (E. coli)  
A single species (but with many varieties, or 

strains) within the fecal coliform group; found 
only within the intestines of warm-blooded 
animals. 

Most strains of E. coli do not cause illness, but 
strain 0157:H7 produces a toxin and can cause 
serious illness. 

 

Enterococci 

A group of species within the larger group known 
as fecal streptococci bacteria, which typically 
inhabit the intestines of warm-blooded 
animals; normally enterococci are found only 
in humans. 

Can survive in salt water, so are useful as an 
indicator of contamination of marine waters. 

Some species can cause infection of the urinary 
tract, wounds, or bloodstream. 

 

Sources: 
U.S. Department of Health and Human 

Services/Centers for Disease Control, 
“Escherichia coli O157:H7,” www.cdc.gov, 
accessed July 21, 2004; and online articles on 
enterococci, accessed July 30, 2004. 

U.S. Environmental Protection Agency, Volunteer 
Stream Monitoring: A Methods Manual (EPA 
841-B-97-003), 1997, pp. 180—181.  

 

 
higher degree of association with outbreaks of 
certain diseases than fecal coliforms and were 
recommended as the basis for bacterial water 
quality standards in the [EPA’s] 1986 
Ambient Water Quality Criteria for Bacteria 
document (both for fresh waters, enterococci 
for marine waters).”7 

The BEACH Act gave states until April 
2004 to comply with the EPA bacterial 
requirements established in 1986.  It also 
redefined coastal waters to include the Great 

                                                 
7 U.S. EPA, Bacterial Water Quality Standards for 
Recreational Waters (Freshwater and Marine 
Waters) Status Report (EPA-823-R-03-008), June 
2003, p. 3. 
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Lakes and marine coastal waters (including 
estuaries) designated by states under the 
Clean Water Act for swimming, bathing, 
surfing, or similar water-contact activities.  
The definition excludes any location 
upstream of the mouth of a river.  The EPA 
provides grants, authorized under the 
BEACH Act, to help states meet the Act’s 
tougher monitoring requirements.   

Virginia’s bacteria standards are in 
compliance with the BEACH Act.  The 
current bacteria regulations were published 
in the June 17, 2002, Virginia Register.  
Those regulations designate enterococci as 
the indicator bacteria in Virginia’s marine 
waters.8  The standards are listed in Table 2; 
explanation of the terms used in the table 
follows after the table. 
 
Table 2.  U.S. EPA Criteria and Virginia 
Standards for E. coli and Enterococci 
Bacteria in Surface Waters. 
 

  
Fresh Water 

  

 
Marine Water 

EPA E. coli = 
235/126* 

Enterococci = 
62/33 

E. coli = Not 
applicable. 

Enterococci = 
104/35 

Virginia E. coli = 
235/126 

Enterococci = 
104/35 

 

*All values in the table are in colony-forming 
units per 100 milliliters of water.  Numbers before 
the slash are the maximum-allowable 
instantaneous levels; numbers after the slash are 
the maximum-allowable geometric means. 
Sources: 
U.S. EPA, Implementation Guidance for Ambient 

Water Quality Criteria for Bacteria, May 2002 
Draft, p. 81. 

Virginia Administrative Code, 9 VAC 25-260-170 
(June 17, 2002). 

 

                                                 
8 The pertinent regulations are in 9 VAC 25-260 of 
the Virginia Administrative Code.  As part of these 
regulations, the state also mandated a transition to 
using E. coli, instead of fecal coliforms, as the 
bacterial indicator in freshwater.  That transition is 
to be completed no later than June 2008. 

When water containing bacteria is 
sampled and processed appropriately in a 
laboratory, bacterial colonies will form on 
special growth plates.  Bacterial standards 
refer to the number of bacterial colony-
forming units, or CFUs, found in a sample 
of water.  Two measurements are regulated 
and monitored: 1) the number of CFUs in any 
single sample; and 2) the geometric mean of 
two or more samples.9   The instantaneous 
standard is the maximum number of 
bacteria colonies allowed in any single 
sample, whereas the geometric mean 
standard is the upper limit allowed for two 
or more samples taken within any calendar 
month (see Table 2).  The geometric mean 
standard is lower than the instantaneous 
standard (regulations allow occasional high 
levels but aim for a lower level over time).  
News stories about Virginia beach closures in 
2004 due to bacterial levels exceeding a 
standard typically cited the instantaneous 
standard (104 CFUs for enterococci, as shown 
in Table 2). 
 
Finding a source  

If a coastal water source consistently 
fails to support its designated uses (by 
exceeding its instantaneous standard or 
geometric mean), it can be categorized as 
“impaired” in the state’s biennial water 
quality report to the U.S. EPA.  This can lead 
to a “total maximum daily load” (TMDL) 
process.  This extensive and costly process 
determines a maximum amount of pollutant 
that a water body can receive and still meet 
state standards.  The next step is to reduce 
the current amount of that pollutant in the 
water.  In cases of bacterial pollution, it is 
often important to identify the source of fecal 
matter contributing the bacteria. 

A relatively new technology being 
developed to do just that is Bacteria Source 

                                                 
9 A geometric mean is nth root of the product of n 
numbers.  For example, the geometric mean of 8 
and 8 (two numbers in the series, so n = 2; product 
= 64) is the square root of 64, or 8; and the 
geometric mean of 8, 8, and 8 (n = 3) would be the 
cube root of 512, also 8; but the geometric mean of 
2, 4, and 8 would be the cube root of 64, or 4. 
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Tracking (BST).  The varied diets of 
humans, wildlife, and livestock result in 
different communities of intestinal bacteria.  
These differences make it possible, with 
genetic or biochemical BST techniques, to 
distinguish what kind of animal the bacteria 
in a sample (or series of samples) formerly 
inhabited. 

If one knows the general source of the 
bacteria that is impairing a coastal water 
body, it’s then possible to focus on land uses 
or other activities that may be causing the 
contamination.  For example, if the 
contamination is from human sources, the 
focus might be on malfunctioning septic 
systems, sewer-line leaks, boat discharges, or 
wastewater treatment system overflows.  If 
the source were domestic animals, the focus 
might be on educating pet owners to clean up 
their pets’ waste or on restricting pets from 
beach areas.  If the source were livestock or 
wildlife, the focus might be on better ways to 
manage stormwater runoff in the watershed. 

[Ed. note: For an introduction to bacterial 
source tracking, please see the October 1999 
Water Central, p. 8.] 
 
Conclusion 

Elevated bacteria are one of the most 
common reasons for public officials to issue a 
beach closure or advisory.  Closures and 
advisories occur infrequently in Virginia, but 
even an occasional situation can have 
important social and economic consequences.  
Recent expansion by the EPA of beach water-
quality monitoring requirements may result 
in more days when bacteria get the beach to 
themselves. 
 
References and Further Reading 

U. S. Environmental Protection Agency.  
Draft National Coastal Condition Report II.  Mar. 
2004.  Available online at 
www.epa.gov/owow/oceans/nccr2/downloads.html.  
Accessed July 30, 2004. 

U. S. Environmental Protection Agency.  
Ambient Water Quality Criteria for Bacteria – 
1986. Jan. 1986.  Available online at 
www.epa.gov/ost/pc/ambientwqc/bacteria1986.pdf
Accessed July 30, 2004. 

U. S. Environmental Protection Agency.  
Bacterial Water Quality Standards for 
Recreational Waters (Freshwater and Marine 
Waters) Status Report June 2003.  Available 
online at www.epa.gov/waterscience/beaches/local/ 
statrept.pdf.  Accessed July 30, 2004. 

U. S. Environmental Protection Agency.  
Implementation Guidance for Ambient Water 
Quality Criteria for Bacteria (EPA-823-B-02-003), 
May 2002 draft. 

U.S. Environmental Protection Agency, 
Volunteer Stream Monitoring: A Methods Manual 
(EPA 841-B-97-003), 1997. 
 
Beach and Coastal Information Online 
 Information about beach water quality 
nationwide, local protection programs, and other 
beach-related programs is available online at the 
U.S. EPA’s “Beach Standards, Monitoring, 
and Notification” site, 
www.epa.gov/watrscience/beaches/. 
 The “Healthy Swimming” page from the 
U. S. Department of Health and Human Services’ 
Centers for Disease Control is located online at 
www.cdc.gov/healthyswimming/. 
 The Web site for the Virginia Department of 
Environmental Quality’s Coastal Management 
Program is www.deq.state.va.us/coastal.  The 
program publishes Virginia Coastal Management 
twice a year (available online).  For more 
information about the program: phone (804) 698-
4320, or e-mail vgwitmer@deq.state.va.us. 

The Web site for the Virginia Department 
of Health’s beach assessment and coastal 
health program is located at 
www.vdh.state.va.us/whc/external_whc/BeachMon
itoring.asp.  You can use this site to check for 
open/closed beaches and for bacterial monitoring 
results.  For more information about the state 
beach monitoring program, contact the program 
director, Michele Monti, at (804) 864-8141 or 
michele.monti@vdh.virginia.gov. 

 

—By Jackie McGeehan and Alan Raflo 
Jackie McGeehan, a 2004 graduate from 

Virginia Tech in English, was an intern at the 
Virginia Water Center in Summer 2004. 

Water Central thanks Julie Jordan, 
Virginia Tech Department of Biological 
Systems Engineering, and Michele Monti, 
Virginia Department of Health, for reviewing 
this article.  Water Central takes 
responsibility for any errors that may remain. 
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VIRGINIA  WATER STATUS REPORT 
 
This section of Water Central presents recent and historical data on Virginia’s precipitation, stream 

flow, and groundwater levels (one topic per issue, rotating among the three topics). 
 

Groundwater Levels at Selected Virginia Wells, July 2004 
The U.S. Geological Survey (USGS) and the Virginia Department of Environmental Quality monitor 

groundwater levels in 354 observation wells in Virginia.  For all the observation wells, the USGS publishes 
the measurements annually; the latest update is Water Resources Data-Virginia-Water Year 2003, Volume 2. 

Real-time data (updated every 15 minutes) are recorded for 20 observation wells in 19 localities.  These 
data are available online at waterdata.usgs.gov/va/nwis/current/?type=gw (as of 7/8/04).  Through that Web 
site, one can also find all measurements during the period of record for each of the wells.  The table below 
shows one measurement from July 7, 2004, for 19 of real-time observation wells (no data were available for 
the Hanover County well); all measurements are in feet below the land surface, rounded to the nearest 0.1 
foot.  The table also shows the deepest and shallowest July values recorded over the period of record (which 
varies for different wells).  Current data (July 7, 2004, readings) are provisional (i.e., subject to revision). 
 Please note that the list of wells below differs somewhat from the list covered in the October 2003 Water 
Central (the last time that “Water Status Report” covered groundwater levels).
 

Well 
(Local #) 

July 7, 2004 
Level* 

Maximum (deepest) 
July Level on Record 

(year recorded) 

Minimum (shallowest) 
July Level on Record 

(year recorded) 

Period of Record 

Accomack 
(66M 19 SOW 110S) 

9.5 10.8 (1981) 8.8 (1996) Since 
Sep. 1978 

Buckingham 
(41H 3) 

19.8 
 

35.3 (2002) 12.6 (1973) Since 
Mar. 1971 

Clarke 
(46W 175) 

30.1 
 

44.5 (2002) 30.2 (1996) Since 
Mar. 1987 

Fairfax 
(52V 2) 

12.7 
 

16.7 (1986) 12.1 (1983) Since 
Oct. 1976 

Loudoun 
(49Y 1 SOW 022) 

58.8 61.1 (1995) 56.5 (1972) Since 
Nov. 1963 

Montgomery 
(27F 2 SOW 019) 

3.1 6.9 (1970) 0.5 (2003) Jul. 1953, then 
since Apr. 1969 

Northampton 
(63H 6 SOW 103A) 

5.5 9.3 (2002) 3.4 (2000)  Since 
Sep. 1977 

Orange 
(45P 1 SOW 030) 

22.7 34.3 (1981) 17.7 (1972) Since 
Feb. 1965 

Pr. William 
(51S 7) 

5.3 14.6 (2002) 4.0 (2003) Since 
Sep. 1973 

Pr. William 
(49V 1) 

9.5 12.3 (1970) 8.2 (1975) Since 
Nov. 1968 

Roanoke County 
(31G 1 SOW 008) 

18.5 18.9 (1997) 16.8 (1972) Since 
Aug. 1966 

Rockbridge 
(35K 1 SOW 063) 

24.3 28.1 (1981) 16.1 (1972) Since 
Feb. 1964 

Rockingham 
(41Q 1) 

67.0 87.1 (2002) 62.1 (1972) Since 
Aug. 1970 

Suffolk 
(58B 13) 

9.4 11.6 (1981) 7.9 (2003) Since 
Mar. 1975 

Surry 
(57E 13 SOW 094C) 

6.9 10.5 (1991) 6.8 (1980) Since 
Jul. 1978 

Virginia Beach 
(62B 1 SOW 098A) 

2.5 11.5 (1980) 2.7 (1999) Since 
Jun. 1979 

Westmoreland 
(55P 9) 

2.3 9.9 (1991) 2.4 (1996) Since 
Jul. 1977 

York  
(59F 74 SOW 184C) 

5.6 13.2 (2002) 8.7 (1996) Since 
Jun. 1990 
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IN   AND  OUT  OF  THE  NEWS 
Newsworthy Items You May Have Missed 

 
 The following summaries are based on information in the source(s) indicated in parentheses, usually at 
the end of each item.  Selection of this issue's items ended July 20, 2004.  Except as otherwise noted, the 
localities mentioned are in Virginia and the dates are in 2004. 
 

In Virginia… 

•Here are some recent Chesapeake Bay items: 
••In March, the Chesapeake Bay Program 

named a 15-member panel to study Bay clean-
up costs and funding options.  
Recommendations from the panel, which includes 
former Virginia Gov. Gerald Baliles, are due in 
Fall 2004.  (Bay Journal, Apr. 2004) 

••The 2004 Virginia General Assembly 
converted the Chesapeake Bay Local 
Assistance Department—formerly the separate 
state agency responsible for implementing the 
state’s 1988 Chesapeake Bay Preservation Act—
into a division of the Department of Conservation 
and Recreation.  (Bay Journal, June 2004) 

••Virginia, Maryland, Delaware, and the 
District of Columbia are continuing to develop 
new Bay water-quality standards (enforceable 
regulations) for dissolved oxygen, water clarity, 
and chlorophyll for specific Bay areas.  Virginia 
has developed draft standards and expects to 
submit them for public comment in Fall 2004.  
Information on Virginia’s standards is available at 
the Department of Environmental Quality’s 
(DEQ) Web site at www.deq.virginia.gov/wqs/.  
(Bay Journal, June 2004) 

••The six Bay states, the District of 
Columbia, and the U.S. EPA are in various stages 
of developing revised tributary strategies (plans 
to clean up specific river systems).  Virginia 
completed draft strategies and solicited public 
comments in May; as of July, state officials were 
revising the strategies based on public input.  
Information about the tributary strategies in 
Virginia is available online at 
www.naturalresources.virginia.gov/ 
Initiatives/TributaryStrategies/.  (Bay Journal, 
June 2004; and Web site noted above, 7/16/04) 

••In May, the Virginia DEQ began actions 
to regulate nitrogen from wastewater 
dischargers as one way to reduce nutrient inputs 
to the Bay.  The final regulations are expected in 
late 2005.  In June, the State Water Control 
Board approved two discharge permits with the 
state’s first-ever nutrient-related requirements.  
In July, the Chesapeake Bay Foundation, 
claiming that the permits should have set stricter 

requirements, announced its intention to sue the 
Water Control Board.  (Va. DEQ news release, 
5/25/04; Virginian-Pilot, 6/18 and 7/20/04; and 
Richmond Times-Dispatch, 6/18/04.) 

••From 2002 to 2003, the basin-wide acreage 
of submerged aquatic vegetation (also known 
as “Bay grasses”) decreased by 30 percent, the 
largest single-year decline recorded for this key 
water-quality indicator.  The decline is attributed 
to high rainfall amounts in 2003—compared to the 
drought in 2002—that washed large loads of 
nutrients into the Bay.  The U.S. Geological 
Survey (USGS) estimated that nitrogen inputs 
from non-tidal parts of Bay tributaries increased 
from 131 million pounds in 2002 to 354 million 
pounds in 2003; phosphorus inputs increased from 
6 million pounds to 30 million pounds.  (Virginian-
Pilot, 5/28/04; and Bay Journal, June 2004) 

••The Bay Stock Assessment Committee’s 
latest report on the status of Blue Crabs in 
2003 found that the number of mature females 
and of juveniles increased over 2002 levels.  But 
the increase for females was small, and the 
overall number of mature crabs remained below 
the long-term average.  (Richmond Times-
Dispatch, 6/4/04) 
 ••In June, Smithsonian Environmental 
Research Center scientists released 15—20,000 
two-month-old, nursery-raised Blue Crabs 
into York River marshes.  The crabs contain an 
electronic “tag” that scientists will use in future 
sampling to determine the fate of the stocked 
individuals.  Researchers will monitor the impact 
of the stocked animals on existing marsh life.  
Such information will help determine whether 
stocking can play a role in restoring crab 
populations.  (Newport News Daily Press, 6/22/04) 

••USGS scientists and the Virginia DEQ 
have drilled a 2,900 foot-deep well in Cape 
Charles to help them study the Chesapeake Bay 
impact crater.  Discovered in 1993, the crater 
evidently was formed 35 million years ago by a 
comet or asteroid. The 56-mile-wide crater is 
thought to have created the Chesapeake Bay and 
to be the cause of high salinity in the area’s 
groundwater.  Measurements through the well 
will help identify the material of the crater-
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forming object, describe the impact event, and 
provide information on local geology.  (Eastern 
Shore News, 5/15/04; and Virginian-Pilot, 7/7/04) 
 

•In April, the U.S. Navy offered 25 
decommissioned ships to coastal states 
interested in turning them into artificial 
reefs.  The Navy wants to reduce its inactive-ship 
inventory, and the reef program costs less money 
than cutting ships up for scrap.  For their part, 
states are interested in creating artificial reefs 
that attract marine life and, as a result, 
recreational divers.  Virginia already has some 
artificial reefs—created from boxcars, ships, 
aircraft, and concrete structures—in the 
Chesapeake Bay and the Atlantic, some as close 
as eight miles offshore.  There are, however, 
questions concerning environmental impacts, and 
the U.S. EPA has not yet issued firm standards 
about how the Navy ships are to be cleaned before 
sinking.  As a result, states are being cautious 
about accepting vessels.  (Virginian-Pilot, 4/19/04) 
 

•In May, Virginia Tech geologist Tom Burbey 
presented a new computer model of 
groundwater resources in Frederick County 
to the county’s sanitation authority.  For a given 
rainfall amount, the model estimates how much 
groundwater the authority can remove from its 
quarries and wells without exceeding the 
groundwater recharge (refilling) capacity.  
Meanwhile, the U.S. Geological Survey, West 
Virginia University, and the Interstate 
Commission on the Potomac River Basin are also 
conducting studies of Shenandoah Valley 
groundwater.  (Winchester Star, 5/6/05) 
 

•In June, 115 families in Dinwiddie County 
were advised to drink only bottled water when 
uranium (a naturally occurring radioactive 
material) was found in groundwater at levels 
exceeding U.S. EPA limits.  According to the 
Virginia Department of Health’s Crater District, 
levels may have been high for years, but the EPA 
did not set guidelines until December 2003.  
(Richmond Times-Dispatch, 6/9/04) 
 

•Gloucester County residents are complaining 
about septic system problems, and the public 
utilities director believes that actual problems 
may outnumber the complaints five to one.  
Hurricane Isabel and residential development 
have increased awareness of the limitations and 
complications of septic systems.  The county is 
considering bringing in a consultant to investigate 
possible solutions to the sewage needs.  The 
county is also building a database from septic 
services reports in order to notify residents when 

it’s time to have their tank pumped out.  As a 
Tidewater county, Gloucester falls under the 
requirement under Virginia’s Chesapeake Bay 
Preservation Act (regulation 9VAC10-20-120) 
that septic tanks be pumped out every five years.  
(Newport News Daily Press, 6/11/04) 
 

•Spring 2004 brought several developments 
related to PCB-caused fish-consumption 
advisories.  (PCBs, or polychlorinated biphenyls, 
are suspected cancer-causing chemical formerly 
used as insulators or fire retardants in 
transformer oil and other petroleum products.) 

••In June, the Virginia Department of Health 
(VDH) extended the James River advisory 
approximately 110 miles downstream to the 
river’s mouth, made more restrictive its advisory 
for Knox Creek in Buchanan County, and issued 
a new advisory on consumption of carp from Lake 
Anna in Spotsylvania and Louisa Counties.  
(VDH news release, 6/15/04) 

••BGF Industries, a North Carolina-based 
firm, is developing a clean-up plan for a PCB-
contaminated holding pond on the company’s 
property in Altavista.  The pond is one source of 
contamination causing a fish-consumption 
advisory on the Staunton River.  BGF inherited 
the problem when it bought the property from 
Burlington Industries in 1988.  (Lynchburg News 
& Advance, 6/23/04) 

••As of late June, the Virginia DEQ was 
waiting for lab results on PCB levels in Striped 
Bass in the Chesapeake Bay and its tidal 
tributaries.  The tests follow the discovery in 2003 
of PCB-contaminated fish in Maryland’s Bay 
waters.  On June 10, Maryland issued a 
consumption advisory for Striped Bass from that 
state’s waters.  Virginia’s PCB action threshold 
(600 parts per billion, or ppb) is somewhat higher 
than Maryland’s (100 to 300 ppb, depending on 
fish size).  (Richmond Times-Dispatch, 6/20/04) 

More information on VDH fish advisories is 
available online at 
www.vdh.state.va.us/hhcontrol/advisoriesq&a.pdf. 
 

•In June, the Elizabeth River Project received 
$5.3 million from A. P. Moller-Maersk Group, the 
world’s largest shipping company.  The money will 
be used to help restore a 35-acre area near Money 
Point on the southern branch of the Elizabeth 
River, an area that saw decades of contamination.  
It’s expected to take eight years to clean up the 
site. (Roanoke Times, 6/21/04) 
 

•The Cowpasture River Association’s 
nomination of the river for “Tier III Exceptional 
Water” status passed one review on June 21, 
when the State Water Control Board voted to 



 

 

18
advance the proposal to a public-comment stage.  
The group’s original proposal, nominating 65 
miles of river, was reduced to the 15-mile section 
(plus one river tributary) in Alleghany County.  A 
30-day comment period—the first of several 
public-input steps—was expected to begin in 
August.  (Roanoke Times, 6/22/04.  For a previous 
item, please see the April 2004 Water Central, p. 
14.  Also, please see p. 20 below for information 
on other proposed exceptional waters.) 
 

•As of July 10, 14 Northern Snakehead fish 
had been found since May in the Potomac River 
watershed, increasing concern among fisheries 
officials that the aggressive, non-native species 
may have established a breeding population.  
After the fourth fish was caught in May, Virginia 
created the Snakehead Fish Incident 
Management Team and contacted Maryland and 
District of Columbia officials to coordinate efforts.  
Both states are requesting anglers who catch a 
Snakehead to kill it and contact their respective 
state agency (in Virginia, at 800-770-4951).  The 
Virginia Department of Game and Inland 
Fisheries’ Snakehead information page is 
available online at 
www.dgif.virginia.gov/fishing/snakeheads.html.  
(Associated Press, 5/20 and 7/10/04; and 
Washington Post, 6/30/04.  For a previous item, 
please see the October 2002 Water Central, p. 18) 
 

•On July 15, the Virginia Soil and Water 
Conservation Board established an ad-hoc 
committee to study the state’s system for rating 
dam safety and related regulations.  The 
committee is to report by April 30, 2005.  
(Fredericksburg Free Lance-Star, 7/16/04.  For a 
previous item on dam safety, please see the April 
2004 Water Central, p. 15.) 
 

…and Outside of Virginia 
•Water Central really missed this one—did you?  
In 2003, the Associated Press reported that 
environmental and health experts no longer 
recommend disposal of unused prescription 
medications by flushing them down the 
toilet.  The concern is that the drugs will reach 
natural waterways and have unpredictable 
consequences for public health and natural 
ecosystems (such as genetic changes in fish or 
development of antibiotic-resistant bacteria).  It’s 
now recommended to dispose of medications in the 
trash (with precautions against exposure to 
children or pets), take them to a local hazardous 
waste pick-up, or return them to cooperating 

pharmacies.  (National Drinking Water 
Clearinghouse’s On Tap magazine, Summer 2003) 
 

•University of Delaware researchers are studying 
iron for removing or inactivating viruses in 
drinking water.  According to the U.S. EPA, 
viruses are responsible for 80 percent of water-
borne disease outbreaks known to involve 
infectious agents.  Traditional disinfectants, such 
as chlorine, are less effective against viruses than 
against bacteria, and chlorine disinfection can 
lead to undesirable by-products.  (Delaware Water 
Resources Center Water News, Spring 2004) 
 

•Water withdrawals in the United States 
varied less than three percent between 1985 
and 2000, according to Estimated Use of Water in 
the United States in 2000, released in March by 
the USGS.  Groundwater withdrawals, however, 
were 14 percent higher in 2000 than in 1985.  In 
2000, the country used 408 billion gallons of water 
per day, with the largest users being power 
generators (48 percent), irrigation (34 percent), 
and public supply (11 percent).  The report, 
Circular 1268, is available online at 
pubs.water.usgs.gov/circ 1268.  (Univ. of N.C.’s 
WRRI News, Mar./Apr. 2004) 
 

•Does conveying already-polluted water 
between water bodies constitute the 
addition of a pollutant and therefore require 
a Clean Water Act (CWA) permit?  According 
to the U.S. Supreme Court, it does in the case of 
Miccosukee Tribe v. South Florida Management 
District.  On March 23, 2004, while sending the 
case back to a lower court for additional review, 
the Court held that a CWA permit is required by 
the water-management district to convey water 
with high phosphorus levels from a flood-control 
canal to the Everglades.  The high court did not, 
however, rule that a CWA permit would be 
required in all cases of such transfers, leaving the 
question somewhat unresolved.  The ultimate 
resolution may have implications western states, 
where water transfers for irrigation are common.  
(Inside EPA Water Quality Report, 4/5/04) 
 

•In April, the U.S. EPA extended the timetable 
for issuing a new regulation requiring lower 
emissions of mercury from power plants.  
Although mercury starts out as an air-borne 
pollutant, it can be deposited into waterways and 
there be ingested by fish or other animals, with 
toxic consequences.  The EPA published the 
proposed new regulation, under the Clean Air Act, 
in the January 30, 2004, Federal Register.  The 
April delay added another two months for public 
comments and moved the expected date for a final 
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rule from December 2004 to March 2005.  Under 
existing regulations, power plants have until 2007 
to comply with lower mercury emission standards; 
the proposed new rule calls for mercury-emission 
reductions of 70 percent by 2018.  EPA received 
over 500,000 comments on the proposed rule.  
(Washington Post, 3/18/04 and 4/30/04) 
 

•Speaking of heavy metals: The lead in drinking 
water story continued in Washington, D.C.  In 
July, the D.C. Water and Sewer Authority 
approved a $350-million plan to replace over 
23,000 lead service pipes by 2010; this will be the 
largest lead-pipe replacement ever done in the 
United States.  In January 2004, news reports 
revealed that about 67 percent of homes tested in 
Summer 2003 had water with lead concentrations 
higher than the U.S. EPA’s recommended level of 
15 parts per billion.  (Washington Post, 7/2/04.  
For a previous item on this story, please see the 
April 2004 Water Central, p. 13) 
 Meanwhile, in April federal and state 
regulators determined that 2.5 million Boston-
area customers were receiving water with lead 
levels above the EPA-recommended level.  
(Washington Post, 4/28/04) 
 

•In May, the U.S. EPA and the Justice 
Department announced a nationwide effort to 
enforce federal stormwater requirements at 
construction sites.  According to Thomas 
Skinner, the EPA’s assistant administrator for 
enforcement, operators at only 30 percent of 
current construction sites (larger than five acres) 
seek required stormwater permits.  (Inside EPA’s 
Water Policy Report, 5/17/04) 
 

•If you had 10 million live oysters, where would 
you put them?  In June, work began to place that 
many (eventually) in a marsh near the Patuxtent 
River in Maryland.  The oyster planting is part of 
a $2.7 million effort to restore areas affected by a 
fuel-oil spill in 2000 at a former power plant in 
Aquasco, Maryland.  The money comes from the 
former power plant owner, the Potomac Electric 
Power Company (Pepco), and ST Services, which 
operated the malfunctioning pipeline that caused 
the spill.  (Washington Post, 6/20/04) 
 

•There’s not much time left for the current 
Congress to pass legislation, but as of July several 
water-infrastructure funding bills were still 
technically alive: 
••H.R.1560, Water Quality Financing Act—
Would authorize $20 billion over the next five 
years for the Clean Water State Revolving Loan 
Fund (SRF); remains in House Committee on 
Transportation and Infrastructure. 

••S.170, Clean Water Infrastructure Financing 
Act—Would authorize $15 billion over the next 
five years for the Clean Water SRF; remains in 
Senate Committee on Environment and Public 
Works. 
••H.R.20, also Clean Water Infrastructure 
Financing Act—Would authorize $25 billion over 
the next five years for the Clean Water SRF; 
remains in subcommittee of the House Committee 
on Transportation and Infrastructure. 
••H.R.866/S.1039, Wastewater Treatment Works 
Security Act—Would authorize over $200 million 
for wastewater-treatment system security efforts; 
passed by House in 2003; remains in Senate 
Committee on Environment and Public Works. 
••H.R.2557, Water Resources Development Act—
Would reauthorize funds for the U.S. Army Corps 
of Engineers, with provisions that would affect the 
process for reviewing Corps projects; passed by 
House in 2003; remains in Senate Committee on 
Environment and Public Works. 
••S.2269, Environmental Enforcement & Security 
Act of 2004—Would authorize $100 million in 
grants to help drinking-water systems meet the 
requirements of the 2002 Bioterrorism Act; 
remains in Senate Committee on Environment 
and Public Works. 
••H.R.784, Water Quality Investment Act of 
2003—Would authorize $750 million/year for two 
years to control sewer overflows; remains in water 
resources subcommittee of the House Committee 
on Transportation and Infrastructure. 
••S.2550, Water Infrastructure Financing Act—
Would authorize $250 million/year for five years; 
passed by Senate Committee on Environment and 
Public Works on 6/23/04. 

(Inside EPA’s Water Policy Report, 7/12/04; 
and thomas.loc.gov, 7/13/04.  For a previous item 
on infrastructure funding, please see the January 
2004 Water Central, p. 23.) 
 

A Final Word 
  “Everyone from Town Council to the meter 
readers [is] responsible.”  That’s the word from 
Robert Huddle, director of engineering for the 
Town of Wytheville, Virginia, which in April won 
the annual Great American Water Taste Test, 
sponsored by the National Rural Water 
Association.  (Wytheville Enterprise, 4/26/04) 
 

—By Alan Raflo 
Lauren LeBarre and Jackie McGeehan, 2004 

Virginia Tech graduates who served internships 
with the Water Center in Spring and Summer 
2004, respectively, assisted with this section. 
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N O T I C E S 
 

State Water Meetings and Hearings 
The Virginia Department of Environmental 

Quality (DEQ) posts notices of regulatory action, 
public hearings and meetings, and other events on-
line at www.deq.state.va.us/info/ (click on “Public 
Calendar” or “Public Notices”).  Following is a list of 
upcoming water-related public meetings, plus a list of 
recent past events  in case readers wish to enquire 
about issues addressed at given meeting.  To reach 
the contact people by e-mail, go to the Public Calendar 
Web site, find the event, and click on the name; by 
phone, call the DEQ Central Office at (800) 592-5482. 

 
Upcoming meetings (last checked 7/30/04): 
8/23, 8/27, 9/13, and 9/20, Glen Allen: Water Policy 
Technical Advisory Committee (also met 6/24, 6/28, 
and 7/23).  DEQ Piedmont Regional Office, 8:30 a.m.  
More information: Scott Kudlas. 
9/9, Richmond: Community involvement task force. 
DEQ Central Office, 9:00 a.m. (also met 7/9 and 7/20).  
More information: Bill Hayden. 
9/21, Richmond: Groundwater Protection Steering 
Committee.  DEQ central office, Richmond, 9:00 a.m.  
More information: Mary Ann Massie. 
 
Recent meetings 4/27/04—8/19/04: 
4/27: Electronic waste management advisory 
committee.  More information: Steven Coe. 
5/3—5/6: Public meetings on proposed amendments to 
water quality management planning regulations for 
watersheds of the Potomac-Shenandoah River, 
Rappahannock River, Roanoke River, Tennessee-Big 
Sandy River, and New River.  More information: 
Charles Martin. 
5/26: Advisory committee on proposed water quality 
standards amendments for Chesapeake Bay and tidal 
waters.  More information: Elleanore Daub. 
5/27: New River PCB Source Study Citizen 
Committee.  More information: Jay Roberts. 
6/16: Public meeting on proposed total maximum 
daily load (TMDL) implementation plan for bacteria 
and sediment impairments of Holmans Creek 
(Rockingham and Shenandoah counties).  More 
information: Robert Brent. 
6/16: Advisory committee on proposed amendments to 
general discharge-permit regulation for seafood-
processing facilities.  More information: Michael 
Gregory. 
6/17: State Water Control Board.  More information: 
Cindy Berndt. 

8/3: Advisory committee on proposed amendments to 
policy for nutrient-enriched waters.  More 
information: John Kennedy. 
8/10: Meeting on TMDL for Callahan Creek (Wise 
County).  More information: Nancy T. Norton. 
8/11: Meeting regarding TMDL for Straight Creek 
(Lee County) and its tributaries.  More information: 
Nancy T. Norton. 
8/11: Advisory committee on general permit 
regulation for domestic sewage discharges.  More 
information: Lily Choi. 
8/18: Stakeholder meeting for the development of 
freshwater nutrient criteria.  More information: Jean 
W. Gregory. 
8/19: Meeting regarding TMDL for Russell Prater 
Creek (Buchanan and Dickenson counties).  More 
information: Nancy T. Norton. 
 

Monitoring Strategy Comment Period 
 The Virginia Department of Environmental 
Quality (DEQ) is seeking comments on its revised 
water-quality monitoring strategy.  The public 
comment period ends September 10, 2004.  The 
document is available online at 
www.deq.virginia.gov/watermonitoring.  For more 
information: Don Smith, dhsmith@deq.virginia.edu, or 
phone the DEQ main office (800-592-5482). 
 

Exceptional Waters Comment Period 
 The State Water Control Board (SWCB) is 
seeking comments from the public on a proposal to 
designate 10 waters for special protection as 
“exceptional waters” under the federal Clean Water 
Act and Sec. 62.1-44.15(3a) of the Code of Virginia.  
The purpose of the designation would be to ensure 
that no water-quality degradation occurs in the 
waters.  The proposed waters are Lake Drummond in 
Chesapeake and Suffolk, and portions of the following 
nine streams: Brown Mountain Creek, North Fork of 
the Buffalo River, and the Pedlar River in Amherst 
County; Ramseys Draft in Augusta County; Little 
Stony Creek in Giles County; Laurel Fork in Highland 
County; Ragged Island Creek in Isle of Wight County; 
Bottom Creek in Montgomery and Roanoke counties; 
and Whitetop Laurel Creek in Washington County. 
 Public hearings were to be held August 11 in 
Roanoke, August 12 in Glen Allen, and August 16 in 
Suffolk.  Comments will be accepted until 
September 10.  To submit comments, or for more 
information, contact Jean Gregory, Va. DEQ, P. O. 
Box 10009, Richmond, VA 23240; phone (804) 698-
4113; e-mail: jwgregory@deq.virginia.gov; Web site: 
www.deq.virginia.gov/wqs. 
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Hurricane Mitigation Success Stories 
 The Federal Emergency Management Agency has 
a series of short articles on damage-prevention efforts 
in North Carolina—implemented after hurricanes 
Fran (1996) and Bonnie (1998)—that helped reduce 
damage from Hurricane Isabel in 2003.  The articles 
are available online at 
www.fema.gov/news/newsrelease.fema?id=8413. 
 

Real-Time Buoy Data 
The Virginia Institute of Marine Science has 

developed a system to collect and place online “near 
real-time” air and water measurements in the lower 
Chesapeake Bay.  A project description and a link to 
the data are available at www.vims.edu/realtime.  
 

Report on Fishery Management Councils 
 Taking Stock of the Regional Fisheries 
Management Councils, a 2003 study sponsored by the 
Pew Charitable Trusts, describes the role and current 
effectiveness of regional councils in managing coastal 
fisheries.   The report is available online at 
www.pewtrusts.com/pdf/pew_science_taking_stock.pdf.  
The printed report is available from Island Press, 
Washington, D.C. (ISBN 1559637331). 
 

Video Training for Water System Operators  
The Virginia Department of Health and Virginia 

Tech have developed a series of video-conferencing 
courses entitled “Professional Development 
Workshops for Class VI Operators.”  Twenty-five 
workshops are planned through June 2007.  For more 
information: Greg Boardman, (540) 231-1376 or 
gboard@vt.edu. 
 

Free Water/Sewer Rate Spreadsheets 
The Missouri Department of Natural Resources 

has developed two spreadsheet programs called 
“Show-me (Water/Sewer) Ratemaker” that help 
system managers determine rates that to cover 
current and future costs.  The programs are available 
online at www.dnr.state.mo.us/oac/emiapps.htm.  
 

Loans for Agricultural BMPs 
 Offered through Virginia’s Revolving Loan Fund, 
the Ag BMP (Best Management Practices) Loan 
Program offers 3-percent loans to agricultural 
producers to implement water-quality improvement 
practices.  For more information or a copy of the 
guidelines: Dave Knicely in Harrisonburg, (540) 574-
7891, or drknicely@deq.state.va.us. 
 

Chesapeake Bay Lighthouses Poster 
 The National Park Service has planned a new 
series of posters celebrating the Chesapeake Bay.  The 
first in the series, Lighting the Bay, may be ordered 
online at www.baygateways.net. 

Annual Solid Waste Report  
 In June, the Virginia Department of 
Environmental Quality released its annual report 
tracking Virginia’s solid waste, including information 
on the origin and amounts of out-of-state waste. The 
report is available online at 
www.deq.virginia.gov/waste/pdf/swreport03.pdf. 
 

Courses on Wetlands and Riparian Buffers 
In Fall 2004, North Carolina State University is 

offering “Wetland Plant Identification” and “Stream 
Identification for Riparian Buffer Rule Applications.”  
For dates, locations, fees, and other information: 
Becky Townsend, (919) 515-9563; 
bjtownse@unity.ncsu.edu; Web site: 
www.ncsu.edu/feop/programs.html. 
 

Conferences and Other Gatherings 
•2nd National Conference on Coastal and 
Estuarine Habitat Restoration.  Sept. 12—15, 
2004, Seattle, Wash.; sponsored by Restore America’s 
Estuaries.  For more information: phone (703) 534-
0248, e-mail: registration@estuaries.org; Web site: 
www.estuaries.org. 
 

•12th National Nonpoint Source Monitoring 
Workshop.  Sept. 26—30, 2004, Ocean City, Md.  For 
more information: Tammie Taylor at (765) 494-1814 
or taylor@purdue.edu; Web site: www.ctic.purdue.edu/ 
NPSWorkshop/NPSWorkshop.html. 
 

•7th Annual Wetlands Workshop.  Oct 25—28, 
2004, Atlantic City, N.J.; sponsored by the Wetlands 
Work Group.  For more information: Frank Reilly at 
(540) 286-6072 or Frank@wetlandsworkgroup.org; 
Web site: wetlandsworkgroup.org. 
 

•“Biosolids Gold—Showcasing the Latest Hits in 
Biosolids Management.”  Nov. 10, 2004, Richmond.  
Sponsored by the Virginia Water Environment 
Association.  For more information: David Schwartz 
at (703) 642-5500; Web site: www.vwea.org. 
  

CORRECTION 
 

The Feature Article on new water issues in 
the 2004 Virginia General Assembly in the April 2004 
Water Central incorrectly stated information 
regarding Senate Bill SB 523.  As printed, it states 
that this bill allows up to $65,000 per year from the 
WQIF to aid in administering the Watershed 
Coordination Program proposed in this bill.  
Originally this was true, but amendments to the bill 
in the House of Delegates called for the new Program 
to be privately funded.  Water Central thanks Jay 
Gillian, Virginia’s Save our Streams Program, for this 
clarification. 
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AT THE VIRGINIA WATER CENTER 
  

To reach the Virginia Water Resources Research Center: phone (540) 231-5624; FAX (540) 231-6673; e-
mail: water@vt.edu; Web site: www.vwrrc.vt.edu. 
 

FY20005 Water Center Awards 
Competitive Grants 

•“Role of Sediment as a source and reservoir of fecal 
coliforms with regard to shellfish TMDLs in Virginia.”  
H. Kator, Va. Institute of Marine Science. 
•“Development of soluble manganese sorptive 
contactors for enhancing potable water treatment 
practices.”  W. R. Knocke and J.C. Little, Va. Tech 
•“Industrial mercury pollution of the North Fork 
Holston River: New non-invasive strategies for 
assessing anthropogenic deterioration of freshwater 
ecosystems.”  M. Kowalewski, Va. Tech. 
•“Fate and Transport of Reproductive Hormones as 
Environmental Contaminants.  Janet Herman, 
University of Virginia (continued from FY2004). 
 

Seed Grants 
•“Discharge measurements in streams using a large-
scale particle image velocimetry prototype.”  S. 
Mostaghimi, K. Brannon, and A. Harpold, Va. Tech. 
•“Selection and testing of primers for rRNA analysis 
of the microbial populations in biofilms that harbor 
Legionella pneumophila.  H. Shen, L. Brown, Va. 
State University. 
 

William R. Walker Graduate Fellow 
Jason P. Barbour, Doctoral Candidate, Civil 

Engineering Department, University of Virginia. 
 
New Reports Available 
•Issues Concerning Bioassessment and Their Use With 
Narrative Standards: Report of the Bioassessment 
Subcommittee of the Water Quality Academic Advisory 
Committee.  By Leonard Smock, et al. 
•VWRRC Special Report SR23-2004, 23 pp. 
Bacterial Total Maximum Load Issues: Report of the 
Bioassessment Subcommittee of the Water Quality 
Academic Advisory Committee. By Theo Dillaha, et al. 
VWRRC Special Report SR24-2004, 12 pp. 
•The Feasibility of Using Desalination to Supplement 
Drinking Water Supplies in Eastern Virginia.  By 
Tamim Younos.  VWRRC Special Report SR25-2004, 
114 pages.  

These three reports are available online at 
www.vwrrc.vt.edu.  Limited paper copies are available 
upon request to the Water Center. 

 

TEACHING WATER 
Especially for Virginia’s K-12 teachers 

 
This Issue and the Virginia Standards of Learning 
 

Below are suggestions for Virginia Standards of Learning (SOLs) that may be supported by this issue’s Feature 
Article, Science Behind the News article, Water Status Report, and For the Record section.  The SOLs listed below 
are from Virginia’s 2003 Science SOLs and 2001 Social Studies SOLs.  Abbreviations: BIO = biology; CE = civics 
and economics; ES=earth science; GOVT = Va. and U.S. government; LS=life science; WG = world geography. 

 
Feature Articles—Ocean Policy and Coastal 
Conditions 
Science: 6.5, 6.7, 6.9, LS.12, ES.7, ES.11, BIO.9. 
Social Studies: CE.7, WG.2, WG.7, GOVT.9. 
 
Science Behind the News—Beaches and Bacteria 
Science: 6.5, 6.7, 6.9, LS.12, ES.7, ES.11, BIO.5, 

BIO.9. 
Social Studies: CE.7, WG.2, WG.7, GOVT.9, GOVT.16. 
 
 
 

Water Status Report—Groundwater Levels 
Science: ES.9. 
 
For the Record—Federal Water Regulations 
Science: 6.9, ES.7, ES.11. 
Social Studies: CE.7, GOVT.7, GOVT.9. 
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VIRGINIA WATER RESEARCH SYMPOSIUM 2004 
 

Assessing and Managing Virginia’s Water Resources 
October 4-6, 2004 

Donaldson Brown Hotel & Conference Center Virginia Tech, Blacksburg, Virginia 
 

About the Symposium 
Virginia Water Research Symposium 2004 will consist 

of workshops, paper presentations, and panel discussions 
on research findings, technical innovations, regulations and 
guidelines, watershed management, monitoring, and other 
water-related topics.  
 

Featured Speakers 
Joseph H. Maroon is director of the Virginia 

Department of Conservation and Recreation (DCR), a 
state agency that facilitates programs to reduce water 
pollution; regulates dams; helps with land conservation 
efforts; inventories rare and endangered plants, animals, 
and their habitats; operates the state’s park system; and 
manages 33 natural areas.  In 2000, Mr. Maroon was 
recognized as one of Virginia's top four outstanding 
environmental leaders. 

  
Kenneth H. Reckhow is professor of Water 

Resources, chair of the Department of Environmental 
Sciences and Policy, and director of the Center for the 
Analysis and Prediction of River Basin Environmental 
Systems (CARES) at Duke University.  In 2001, Dr. 
Reckhow served as chair of the National Academy of 
Sciences’ committee that assessed the scientific basis of the 
EPA TMDL program.   

 
Delegate Allen L. Louderback (invited) represents 

Virginia’s 15th District (counties of Page, Rappahannock, 
Rockingham (part), Shenandoah) in the Virginia House 
of Delegates.  He currently serves on the Agriculture 
Chesapeake and Natural Resources Committee, Finance 
Committee, and Courts of Justice Committee.   
 

Panel Discussion 
Developing Virginia’s Nutrient Criteria: The EPA 

is requiring all states to develop numeric and scientifically 
defensible nutrient criteria for freshwater streams and 
rivers and for lakes and reservoirs.  This panel will discuss 
the policy issues, data needs, scientific challenges, and the 
potential impacts of freshwater nutrient criteria.  This 
timely topic should be of interest to all Virginians as the 
criteria emerging from this process have a strong potential 
to impact the state’s water resources and economy.  

Workshops 
Three workshops will be offered (subject to sufficient 

enrollment) on Monday, October 3.  See the  Web site, 
www.vwrrc.vt.edu/2004symposium, for more 
information.  Space is limited.  Participation will first 
come, first-served.  Please register by September 24.  
Pre-registration is required (no on-site registration for 
workshops). 

 

1.) Water Project Reviews: Meeting the Requirements 
of the National Historic Preservation Act: Roger W. 
Kirchen and Joanna L. Wilson, Department of Historic Resources 

This workshop is for anyone desiring, or working 
with, federal funds through the Drinking Water State 
Revolving Fund, Virginia Clean Water Revolving Loan 
Fund, Virginia Community Development Block Grant, the 
Community Facilities Programs, etc. Through the National 
Historic Preservation Act, federal agencies must consider 
projects’ impacts on historic properties.  Localities affected 
by this Act are often unaware of their role in the historic 
properties review.  This workshop will introduce the 
Department of Historic Resources’ review process. 
 

2.) Low Impact Development – Why?: Richard Street and 
Jonathan Phillippe, Associated Site Design and Engineering, Inc.; 
and G.V.V. Rao, GMU 

This workshop is for anyone interested in low impact 
development (LID).  The workshop covers the history of 
LID (where it came from and why we care), compares 
traditional designs and LID designs, and focuses on pros 
and cons of LID and the hurdles to implementing LID 
designs.  Participants will learn how to design a LID 
project from start to finish using real world examples. 
 

3.) Taste-testing the Water We Drink: A Sensory 
Analysis Workshop: Susan Duncan, Andrea Dietrich, Sharon 
Dwyer, Pinar Omur, Jae Hee Hong, and Jonathan Cuppett; 
Virginia Tech 

Scientists, engineers, policy-makers, and consumers 
interested in knowing more about drinking water should 
attend this hands-on workshop.  Participants will receive 
training to assess the taste-and-odor qualities of consumer 
products.  A focus of the workshop will be an assessment 
of several bottled waters and treated tap waters.  The 
workshop will include 1) Collecting demographic and 
background data from consumers, 2) Taste preferences, 3) 
Time and intensity of tasting, and 4) Discriminant analysis 
to understand results. 



 

 

24

 Symposium Schedule (Subject to Change) 

MONDAY, OCTOBER 4   

8:00 – 8:30 Registration, Continental Breakfast 

8:30 – 12:00 Workshops (start times vary) 
1. Water Project Reviews 
2. Low Impact Development  
3. Taste-testing Water 

12:00 – 1:30 Luncheon:  J. Maroon, DCR 

1:30 – 1:45 Opening 
 T. Younos, Interim Director, VWRRC  
 Governor  M. Warner (invited) 
1:45 – 2:45 Featured Speaker 
 K. Reckhow, Duke University 

2:45 – 3:15 Break 

3:15 – 4:45 Concurrent Sessions 
Session I-A: Algal Blooms and Monitoring 
•Reservoir Dynamics: A Comparison of Smith 

Mountain Lake and Claytor Lake: David Johnson and 
Carolyn Thomas, Ferrum College 

•Status and Trends of Microcystis, a Cyanobacteria in 
Tidal Fresh James River, Virginia: Arthur J. Butt, 
DEQ 

•Nutritional Factors Promoting Harmful Algal 
Blooms in Lower Chesapeake Bay Tributaries: The 
Advantages of Mixotrophy: Margaret Mulholland, A. 
Watson, Andrea Rocha, and Peter Bernhardt; ODU 

•Inter-annual Differences in Brown Tide 
(Aureococcus anophagefferens) Bloom Nutritional 
Physiology: Margaret Mulholland, George Boneillo, 
Peter Bernhardt, and Elizabeth Minor; ODU 

Session I-B: Water Supply and Quality 
•A Review and Analysis of El Nino Related Indices: 

Aaron Hacker, Ethan Knocke, Vinod Lohani, and G.V. 
Loganathan; Virginia Tech  

•Municipal Residential Water Demand in Virginia: 
The Effectiveness of Voluntary and Mandatory 
Demand Reducing Policies During the 2002 
Drought: Greg Halich, Kurt Stephenson, and Anya 
McGuirk; Virginia Tech 

•Analysis of Home Plumbing Pipe Failures: Juneseok 
Lee and G.V. Loganathan, Virginia Tech 

•Taste Thresholds of Copper in Water: Jonathan 
Cuppett and Andrea Dietrich, Virginia Tech 

5:00 – 6:00 Reception 
 

TUESDAY, OCTOBER 5 

8:00 – 8:30 Registration, Continental Breakfast  

8:30 – 10:00 Nutrient Criteria Development Panel 

10:00 – 10:30 Break 

10:00 – 11:30 Concurrent Sessions 
Session II-A Fecal Contamination & Source Tracking 
•What Does the New Bacterial Standard Mean in 

Virginia Lakes?: Carolyn Thomas and David Johnson, 
Ferrum College 

•Monitoring Under the Ambient Water Rule: Gil 
Dichter, Idexx Laboratories 

•Identifying Sources of Fecal Pollution in a Mixed 
Use Watershed in Virginia: Greg Touchton and 
Charles Hagedorn, Virginia Tech 

•Bacterial Source Tracking in Virginia's Public 
Beaches: Jerold Dickerson Jr., Virginia Tech 

Session II-B Watershed Management: Planning and 
Implementation 

•Toward Establishing Shenandoah Valley Watersheds 
Policy: David Bulova, AMEC Earth & Environmental, 
Inc.; Jim Giraytys, Certified Consulting Meteorologist; 
and Tom Christoffel, Northern Shenandoah Valley 
Regional Commission 

•Virginia's TMDL Implementation Plan 
Development: William G. Keeling and Charles A. 
Lunsford, DCR 

•Measuring the Impact of the Conservation Reserve 
Enhancement Program on Smith Creek in the 
Shenandoah Watershed: Wayne Teel, JMU, and 
Nelson Fox, Virginia Department of Forestry 

•Brownfields: An Economic Case Study Analysis of 
Virginia's Program Initiative: Chris Bredehoeft; 
HydroGeoLogic, Inc. 

11:45 – 1:30 Luncheon: Del. A. Louderback (invited) 
Walker Fellowship Award Presentation 

1:30 – 3:00 Concurrent Sessions 
Session III-A  Benthic Assessments 
•Benthic Macroinvertebrate Response to Post-

development Stream Hydrology: Charles Kirby; 
Paciulli, Simmons & Associates 

•Systematic Sampling of Benthic Macroinvertebrates 
in Southern Blue Ridge Streams: Scott Longing and J. 
Reese Voshell, Jr.; Virginia Tech 

•The Relationship Between Training, Experience and 
Efficiency When Sorting Benthic Macroinvertebrate 
Samples: Stuart Lynde, Sarah Cote, and Katherine 
Hanna; Environmental Services & Consulting, LLC; and 
Mark Gard, U. S. Fish and Wildlife Service 
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Session III-B  Storm Water Management and Low Impact 
Development: Part I 

•Quantifying Infiltration, Runoff, and Potential for 
Non-point Source Pollution in Model Urban 
Landscapes: Brian Wolyniak and Gregory Eaton, 
Virginia Tech 

•The Impact of Low Impact Development: G. V. V. 
Rao, George Mason University 

•Planning for Low Impact Development in the 
Northern Shenandoah Region of Virginia: a GIS 
Application: Sara Hyland, Lisa Kennedy, Shane Parson, 
and Tamim Younos; Virginia Tech 

•Advanced Bioretention System: Discussion of 
Benefits, Mechanisms, and Efficiencies: Terry 
Siviter, Americast 

3:00 – 3:30  Break 

3:30 – 5:00  Concurrent Sessions 
Session IV-A Watershed Management: Mapping and GIS 

Tools  
•Development of the National Watershed Boundary 

Dataset for Virginia: Gina Beale, Virginia Tech; and 
Karl Huber, DCR 

•Estimating Stream Length & Sinuosity Using GIS: 
Conrad Heatwole and Meena Lohani, Virginia Tech 

•From Nexrad Map to Flood Inundation Map: Using 
ArcGIS Technologies to Link Hydrologic Data to 
Water Resource Models for Real-Time Decision-
Making Applications: Mike Sheffer, PBS&J 

•Vulnerability of Stream to Episodic Acidification in 
Shenandoah National Park: Karen C. Rice, USGS; 
Frank A. Deviney and James R. Webb, UVA 

Session IV-B  Storm Water Management and Low 
Impact Development: Part II 

Panel Discussion 

WEDNESDAY, OCTOBER 6   
8:00 – 8:30  Registration, Continental Breakfast  
8:30 – 10:15 Concurrent Sessions 
Session V-A  Watershed Monitoring & Assessment 
•Stream Discharge Measurement Using a Large-scale 

Particle Image Velocimetry Prototype: Adrian 
Harpold and Saied Mostaghimi, Virginia Tech 

•Improving Suspended Sediment Load Estimation 
Through Continuous Turbidity Sensing: John 
Jastram, Douglas Moyer, and Kenneth Hyer; USGS 

•A New Water Quality Monitoring and Assessment 
Tool For Virginia's Freshwater Streams: Jason Hill, 
Mary Dail, George Devlin, Michael Scanlan, and 
Lawrence Willis; DEQ 

•Development of a Bacteria TMDL for Piney Run 
Watershed, Virginia: Ram Gupta, Jutta Schneider, 
Charles Martin, and Katherine Bennett; DEQ 

•PCB TMDL Source Assessment Study, Bluestone 
River: Craig Lott, Allen Newman, Nancy Norton, Jutta 
Schneider, and Roger Stewart; DEQ 

Session V-B Contaminant Transport 
•The Occurrence of 17β-estradiol in Soil and Surface 

Waters in an Agricultural Watershed: Ji-Sun Yi and 
Janet S. Herman, UVA 

•Phosphorus Immobilization from Poultry Litter with 
Amendments Used in Corn and Soybean Rotation: 
Asmare Atalay, Carol Bronick, and Tadesse Mebrahtu; 
Virginia State University 

•Organoarsenic Fate and Transport in Agricultural 
Watersheds: Madeline Schreiber, Virginia Tech 

•Kinetics of Scorodite Dissolution: Mary Harvey and 
Madeline Schreiber, Virginia Tech 

•Planar Oxides as a Novel Technique for 
Investigating Metal Ion Sorption: Christine Conrad, 
Michael Kelley, and Michael Newman; VIMS 

10:15 – 10:30 Break 

10:30 – 11:30 Concurrent Sessions 
Session VI-A Water Quality Assessments 
•Catalytic Wet Air Oxidation as a Treatment Solution 

for Alcohol Industry Wastewaters: Pinar Ozdural, 
ODU; Jale F. Akyurtlu, Hampton University; Mujde 
Erten-Unal and Ates Akyurtlu; ODU 

•Thermal Habitat Assessment of Alternative Flow 
Scenarios in a Tailwater Fishery: Colin W. Krause, 
Tammy J. Newcomb (Currently, Michigan Depart. of 
Natural Resources), and Donald J. Orth; Virginia Tech  

•Water Quality Impacts Related to the Placement of 
Grout Underwater for the Purposes Of Bridge Scour 
Repair: Michael Fitch, Environmental Virginia 
Transportation Research Council 

SessionVI-B Groundwater and Surface Water 
Interactions 

•Hydrologic Characterization of Sinkholes in 
Agricultural Settings: Implications for Best 
Management Practices: Benjamin Schwartz and 
Madeline Schreiber, Virginia Tech; and William 
Orndorff, DCR 

•Reclaiming Groundwater Contaminated by VOCs 
and Perchlorate: Jason Early, William Smith, Andrew 
Applebaum, and Kevin Morris; Environmental Alliance, 
Inc. 

•Geochemical and Hydrologic Investigations of 
Groundwater and Surface Water Interactions at 
Millbrook Quarry, Prince William County, Virginia 
– Implications for Zebra Mussel Control: William L. 
Lassetter, Jr. and Robert G. Sobeck, Jr., DMME; and 
Brian T. Watson, VDGIF 
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Registration Form 

Complete a separate form for each participant or register 
online at: www.vwrrc.vt.edu/2004symposium.  
Registration will be processed when payment is received.  
Return completed form with payment (no staples, tape or 
paper clips, please) by Sept. 24, 2004 to:  

Conference Registrar; Continuing and Professional 
Education; 702 University City Boulevard;  

Virginia Tech, Mail Code 0272; Blacksburg, VA 24061 

(credit card registrations only) 
phone (540) 231-5182, fax (540) 231-3306 

Name   

Employer   

FID*   

Address   

City   

State    Zip   

Day Phone   

Fax   

Email   

Signature   

Registration: (Add $25 for on-site registration)   
  Full Symposium (Non-student) ($175) 
  Full Symposium (Student) ($100) 
  Monday Only ($85) (Does not include workshop or reception) 
  Tuesday Only ($85) 
  Wednesday Only ($75) 
  Workshop Only ($35)  

PLEASE INDICATE YOUR PARTICIPATION IN: 
  Reception (Full symposium attendees only) 

Workshops (No on-site registration) 
  1. Water Project Reviews 
  2. Low Impact Development 
  3. Taste-testing Water 

Method of payment:  
Make check payable to: Treasurer, Virginia Tech  
If by credit card:  MasterCard     VISA     AmEx 

Card #    

Expiration Date   

Name of Cardholder   

*Necessary to process a refund payable to any company,  
agency, or government. 
For Office Use Only 
Received: ____________ Amnt: _____________  
Chk#: ________ DPST: _________ Date: _________ 

Registration Information 
Registration includes symposium proceedings, continental 
breakfasts, refreshment breaks, and lunch on Monday and 
Tuesday.  Full registration includes participation in 
workshops at no additional cost, however advance 
registration is required.  “One-day” and “workshop” 
registrations are also available. 

To Register: Complete “Registration Form” or register 
online at: www.vwrrc.vt.edu/2004symposium. 

Requests for refunds will be honored if received seven 
calendar days prior to the symposium.  However, there will 
be a $25 cancellation fee.  Substitutions will be accepted at 
any time.  If the program is cancelled or postponed, the 
University will refund the registration fees, but cannot be 
held responsible for any other costs, charges, or expenses, 
including cancellation/change charges assessed by airlines 
or travel agencies.  On-site registration for the symposium 
is allowed (except for workshops), but an additional $25 
fee will apply. 

If you are a person with a disability and require any 
auxiliary aids, services, or other accommodations, please 
discuss your accommodation needs with Wanda 
McAlexander at (540) 231-5242 or TDD (800) 828-1120 
at least two weeks prior to the program. 
 

Location and Lodging 
The symposium will be held on the Virginia Tech campus.  
A limited block of rooms has been reserved at Tech’s 
Donaldson Brown Hotel & Conference Center (DBH & 
CC) for $76/night (Until Sept. 10).  Call (540) 231- 5156 or 
(877) 200-3360 to make reservations.  Request "Virginia 
Water Research Symposium" rate.  
 

Directions 
Take I-81, Exit 118B to Route 460 West (bypass).   
At stoplight, turn right onto Southgate Drive.  
Take next left onto Duck Pond Drive.  
Take next right onto Washington Street.   
Go straight at 4-way stop. 
Take next left onto Otey Street; DBH & CC is on the left. 
 

Questions? 
For more information, see the symposium website: 

www.vwrrc.vt.edu/2004symposium or contact Jane 
Walker at janewalk@vt.edu or (540) 231-4159. 

Virginia Tech does not discriminate against employees, 
students, or applicants on the basis of race, color, sex, 
sexual orientation, disability, age, veteran status, national 
origin, religion, or political affiliation.  Anyone having 
questions concerning discrimination should contact the 
Equal Opportunity and Affirmative Action Office.  
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FOR THE  RECORD 
Sources for Selected Water Resources Topics 

 

Following Federal Water Regulations 

 This section updates the information that was 
presented in the June-August 2000 issue of Water 
Central (p. 19). 
 

Federal regulations cover drinking water safety, 
water quality in the nation’s water bodies, use of 
navigable waters, wetlands activities, interstate 
transportation on waterways, certain dams and dam-
related activities, and many other areas.  Existing 
regulations constitute a huge body of administrative 
law, and new regulations are constantly being 
promulgated by dozens of federal agencies charged 
with implementing federal laws.  The U.S. 
Environmental Protection Agency (EPA) alone issues 
regulations under more than a dozen acts of Congress. 

This page is designed to help you find or follow 
existing and proposed water-related regulations, learn 
about or contact the federal agencies that propose and 
implement the regulations, and find the federal 
legislation behind it all. 

 
Finding Proposed Regulations 

Federal Register.  Published daily, this records 
all proposed and newly approved regulations.  Paper 
copies are available at many public libraries; 
subscriptions cost about $850 per year.  The on-line 
Federal Register is available at 
www.gpoaccess.gov/fr/index.html.  

Prices and ordering information for paper or 
microfiche versions are available online at 
bookstore.gpo.gov/subscriptions/index.html; call or e-
mail the GPO Access Order Desk at (866) 512-1800, 
M—F, 7 a.m.—9 p.m.; e-mail: orders@gpo.gov. 
 
Finding Existing Regulations 

The Code of Federal Regulations (CFR) compiles 
the rules published in the Federal Register.  The CFR 
is very large, of course, but it is divided into 50 titles 
covering broad areas.  Title 40, for example, is 
“Protection of the Environment” and contains many 
EPA regulations.  Internet users should go to the GPO 
Access Web site at www.gpoaccess.gov/cfr/index.html; 
at this location is an index of, and links to, all the 
CFR titles.  For paper copies of CFR titles (for a 
charge), contact the GPO Access Order Desk at the 
phone number or e-mail address listed above under 
“Finding Proposed Regulations.” 

 
 

Agencies Appearing in the Code of Federal 
Regulations 

The alphabetical list of agencies with pertinent 
CFR titles can be found in Appendix C of the U.S. 
Government Manual at 
www.gpoaccess.gov/gmanual/index.html. 

Internet sites for regulatory information from 
some key water-related federal agencies are listed 
below (addresses correct as of 8/2/04): 
 

Environmental Protection Agency  
www.epa.gov/epahome/rules.html. 
 

Army Corps of Engineers 
www.usace.army.mil/public.html#Regulatory. 
 

Fish and Wildlife Service 
laws.fws.gov. 
 

Federal Energy Regulatory Commission 
www.ferc.gov/legal/ferc-regs.asp. 
 

National Oceanic and Atmospheric 
Administration (Northeast Region) 
www.nero.noaa.gov/nero/regs/com.html. 
 
 Also, “Regulations.gov”, at 
www.regulations.gov, is a “one-stop” Web site to learn 
about and comment on regulations for any federal 
agency (the site’s search function lets you choose the 
agency of interest). 
 
Federal Legislation 

The federal legislation that supports EPA and 
other federal water regulations can be found through 
the Library of Congress Web site Congressional action 
Web site, “Thomas,” at thomas.loc.gov.  This site has a 
searchable archive of complete bill texts, sponsors, 
and floor action for past Congresses, as well as online 
versions of historical documents and descriptions of 
legislative processes. 

—By Jackie McGeehan and Alan Raflo. 
 

 

 

Next “For the Record”: 
Finding Aquatic-life Information. 

 

For a list of all previous “For the Record” topics, 
please see the Guide to Past Water Central Articles  
(Topic Area: Sources of Information) in the January 
2004 issue of Water Central. 
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 Published by the Virginia Water Resources 
Research Center, 23 Agnew Hall (0444), 
Blacksburg, VA  24061; (540) 231-5624; fax (540) 
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editor; George Wills, illustrator. 
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 Opinions expressed herein are not necessarily 
those of the Water Center or Virginia Tech, nor 
does the mention of trade names, commercial 
products, or services constitute an endorsement.  
Reproduction of articles, with proper credit, is 
welcomed. 
 Virginia Tech does not discriminate against 
employees, students, or applicants on the basis of 
race, color, sex, sexual orientation, disability, age, 
veteran status, national origin, religion, or 
political affiliation.  Anyone having questions 
concerning discrimination or accessibility should 
contact the Equal Opportunity and Affirmative 
Action Office, 336 Burruss Hall, Blacksburg, 
Virginia 24061-0216, (540) 231-7500, TTY (540) 
231-9460; eooffice@vt.edu; www.eoaa.vt.edu. 
 

 

You can find Water Central on the Internet at 
www.vwrrc.vt.edu.  If you prefer to read the 
newsletter there, instead of receiving a paper 
copy, please send an e-mail requesting this to 
water@vt.edu, and we will notify you whenever a 
new issue is posted. 

Please notify us at (540) 231-5463 or 
araflo@vt.edu if your address has changed or if 
you no longer wish to receive the newsletter. 

Thank you! 

 

YOU GET THE LAST WORD  
 
 Please answer the following questions to let 
us know whether the newsletter is meeting 
your needs.  Please mail this page to the Water 
Center address listed in the box to the left, or e-
mail your responses to water @vt.edu.  Thank 
you. 
 
1.  Would you rate the content of this issue as 
good, fair, or poor? 
 
 
2.  Would you rate the appearance as good, fair, 
or poor? 
 
 
3.  Would you rate the readability of the articles 
as good, fair, or poor? 
 
 
4.  Is the newsletter too long, too short, or about 
right? 
 
 
5.  Do the issues come too frequently, too 
seldom, or about right? 
 
 
6.  Please add any other comments you wish to 
make.

Virginia Water Resources Research Center 
23 Agnew Hall (0444) 
Blacksburg, VA  24061 
 
Return Service Requested 
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