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CONCLUSIONS

The Chesapeake Bay is a treasured and complicated ecosystem. With a watershed that 
houses roughly 17 million people spread out over 64,000 square miles in six states plus 
the District of Columbia, there are a tremendous variety and number of sources of pollu-
tion in our rivers, streams, and Bay. Most of this pollution comes from our actions, and 
that this pollution can hurt not only our water quality but also our own health.

The Chesapeake Bay suffers from too much nutrient pollution. This coupled with global 
warming and increasing water temperatures is creating a system that is increasingly at-
tractive to algae and bacteria, both of which can impact human health. One potentially 
dangerous species of bacteria, Vibrio, appears to be causing a rising number of infections 
in Virginia and perhaps also in Maryland. Mercury from manmade sources, primarily 
power plants, is pervasive in our rivers, streams, and the Bay. In fact, concentrations in 
fish are so high that the states have issued advisories for most of the Bay’s rivers and 
streams recommending limited consumption. Nitrates can be found in levels exceeding 
safe public drinking water standards in many rural wells. The big picture is that water 
pollution is something that damages not only aquatic grasses, oysters, and fish. It may 
also put at risk the health of the Chesapeake region’s citizens.

Although some of the facts about the Bay’s condition sound bleak, there are some 
encouraging signs, too–including a rebound in the number of blue crabs. President 
Obama’s May 12, 2009, Executive Order that declared the Chesapeake a “national trea-
sure” and committed the federal government to a stronger role in its cleanup is another 
hopeful sign. As EPA considers over the next few months what steps the federal govern-
ment should take to restore the Bay’s health, the Chesapeake Bay Foundation urges the 
agency and Bay area states to take strong action to reduce pollution and its potential 
threat to human health.

Specifically:

	EPA should create a strong and enforceable cap (called a Total Maximum Daily 
Load or TMDL) on nitrogen, phosphorus and sediment pollution entering the Bay.  
This TMDL must have teeth and include penalties for parties that violate the pol-
lution limit.

	EPA should start requiring numeric limits for nitrogen, phosphorus and sediment 
pollution in municipal stormwater permits. These limits should be set at levels 
consistent with water quality standards that protect the health of receiving water 
bodies.

	EPA should deny the issuance of permits for sewage plants, factories, power plants, 
construction projects, and other potential sources of additional nutrient and mer-
cury pollution.   

Our Bay and its rivers and streams support an intricate web of life. Cleaner water will 
mean not only a healthier environment; it will also help ensure healthier swimmers, 
boaters, anglers, and rural families.
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END NOTES
1	 Data on beach advisories, shellfish bed closures, and fish consumption guidelines provided by 

the Maryland, Pennsylvania and Virginia departments of health and environment.
2	 U.S. Environmental Protection Agency (EPA) Chesapeake Bay Program Science and Technical 

Advisory Committee report, Climate Change and the Chesapeake Bay, published in September 
2008, Preliminary estimates. p.5.

3	 See note 2 above.
4	 U.S. EPA Chesapeake Bay Program Bay Barometer 2008 report, http://www.chesapeakebay.net/

content/publications/cbp_34915.pdf. p.5.
5	 Vibrio vulnificus information: CDC website: http://www.cdc.gov/nczved/dfbmd/disease_ 

listing/vibriov_gi.html. And WebMD: http://emedicine.medscape.com/article/232038-over-
view.

6	 Vibrio parahaemolyticus information: http://www.cdc.gov/nczved/dfbmd/disease_listing/vibriop 
_gi.html.

7	 Vibrio cholera information: CDC website: http://www.cdc.gov/nczved/dfbmd/disease_listing/
cholera_gi.html.

8	 Most of the cases were V. vulnificus or V. parahaemolyticus: Interview on April 2, 2009, with Dr. 
Clifford Mitchell of Maryland Department of Health and Mental Hygiene. Virginia informa-
tion: April 2, 2009, email from Michelle Peregoy, spokeswoman for the Virginia Department of 
Health’s Office of Epidemiology. 

9	 History of Vibrio research and description of Vibrio lifecycle: March 7, 2009, interview with Dr. 
Rita Colwell, former director of the National Science Foundation from 1998 to 2004 and cur-
rently Distinguished University Professor at the University of Maryland, College Park and the 
Johns Hopkins Bloomberg School of Public Health.

10	Anwar Huq, Rita Colwell and colleagues, Ecological Relationships Between Vibrio cholerae and 
Planktonic Crustacean Copepods, published in January 1983 in the journal Applied and Environ-
mental Microbiology. pp. 279-283. Vol. 45, No. 1.

11	Rosa R. Mourino-Perez and colleagues, Growth of Vibrio cholerae O1 in Red Tide Waters off Cali-
fornia, published in 2003 in Applied and Environmental Microbiology pp. 6923-6931. Vol. 69, 
No. 11.

12	Interview with Dr. Rita Colwell, March 7, 2009.
13	Concentration of Vibrio an important factor in infection risk: interview with Dr. Anwar Huq, Re-

search Professor at the University of Maryland Pathogen Research Institute, March 23, 2009.
14	Reported vibrio infection data from the Virginia Department of Health. 2008 figures are provi-

sional.
15 Reported Vibrio infection data from the Maryland Department of Health and Mental Hygiene. 

2008 figures are provisional. According to the state agency, this means the numbers have been 
reviewed and are not likely to change, but have not been completely finalized and approved. 
Reporting requirements changed in 2003. Before January 20, 2003, non-cholera Vibrio infec-
tions were reportable by laboratory directors. After January 20, 2003, these infections were 
reportable by health care providers.
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16 Vibrio mortality figures from the Virginia Department of Health and the Maryland Department 
of Health and Mental Hygiene.

17 An unknown number of cases could have come from people eating or handling shellfish from 
out of state: Interview with Dr. Clifford Mitchell, Director of Environmental Health Coordina-
tion at Maryland Department of Health and Mental Hygiene, April 2, 2009.

18 U.S. EPA Chesapeake Bay Program’s Science and Technical Advisory Committee 2008 report, 
Climate Change and the Chesapeake Bay. p. 33.

19 J.B. McLaughlin and colleagues at the Alaska Department of Health and Social Services, Out-
break of Vibrio parahaemolyticus Gastroenteritis Associated with Alaskan Oysters, published in 
October 2005 in New England Journal of Medicine. pp. 1463-1470. Vol. 3589, No. 1.

20	Jaime Martinez-Urtaza and colleagues, Environmental Determinants of the Occurrence and Distri-
bution of Vibrio parahaemolyticus in the Rias of Galicia, Spain, published in Applied Environmen-
tal Microbiology in January 2008. pp.265-274. Vol. 74, No. 1.

21	Interview with Dr. Rita Colwell, March 7, 2009.
22 Maryland Department of Natural Resources web site on harmful algal blooms: http://www.dnr.

state.md.us/Bay/hab/microcystis2.html.
23 U.S. Centers for Disease Control website: http://www.cdc.gov/hab/cyanobacteria/facts.htm.
24 Peter J. Tango and Walt Butler, Cyanotoxins in Tidal Waters of the Chesapeake Bay published in 

2008 in the journal Northeastern Naturalist. pp. 403-416. Vol. 15, No. 3.
25 Worse blue-green algal blooms in the 1960s: Maryland Department of Natural Resources web-

site: http://www.dnr.state.md.us/bay/hab/microcystis.html.
26	Telephone interview with Dr. Clifford Mitchell of the Maryland Department of Health and 

Mental Hygiene, April 2, 2009.
27	Peter J. Tango and Walt Butler, Cyanotoxins in Tidal Waters of the Chesapeake Bay published in 

2008 in the journal Northeastern Naturalist. pp. 403-416. Vol. 15, No. 3.
28	See note 27 above.
29	See note 27 above.

30	See note 27 above.
31	Location and number of blooms in 2008: Maryland Department of Natural Resources “Eyes 

on the Bay” website: http://mddnr.chesapeakebay.net/hab/HAB_archive.cfm#picview. Email 
from Catherine Wazniak of the Maryland Department of Natural Resources, April 17, 2009.

32	Location of bloom in Virginia in 2008: Email from Bill Hayden, Public Affairs 
Director Virginia Department of Environmental Quality, April 17, 2009.

33 Trends difficult to discern: Interview and March 19, 2009, email from Peter J. Tango, Chesa-
peake Watershed Monitoring Coordinator for U.S. Geological Survey, March 23, 2009. Tele-
phone interview with Dr. Clifford Mitchell, April 2, 2009.

34	See note 27 above.
35	See note 27 above.
36 Increase likely due mostly to more searching: Email from Dr. Peter Tango, March 20, 2009.
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37	U.S. Environmental Protection Agency (EPA) Chesapeake Bay Program Scientific and Technical 
Advisory Committee report, Climate Change and the Chesapeake Bay, published in 2008. p. 32.

38 See note 37 above.
39 Data provided by Pennsylvania, Maryland, and Virginia departments of health and environ-

ment.
40 Interview with Dr. Geoffrey Scott, director of NOAA’s Center for Coastal Environmental Health 

and Biomolecular Research, March 23, 2009.
41 Beach testing procedures, Maryland Department of the Environment website: http://www.

marylandhealthybeaches.com/.
42 Interview with Dr. Thaddeus K. Graczyk, Associate Professor at the Johns Hopkins Bloomberg 

School of Public Health, April 3, 2009.
43 See note 42 above.
44	Deidre Sunderland, Thaddeus K. Graczyk, and colleagues, Impact of bathers on levels of Cryp-

tosporidium parvuum oocysts and Giardia lamblia cysts in recreational beach waters, published in 
Water Research in 2007. Data from figures two and three.

45 Interview with Kathy Brohawn, Chief of the Shellfish and Beaches Program at the Maryland 
Department of the Environment, April 3, 2009.

46 EPA newsletter, “Water Headlines for April 20, 2009…EPA Conducts Studies to Improve Safety 
of Swimming at Beaches” http://www.epa.gov/nheerl/neear/.

47 Blood Mercury Levels in Young Children and Childbearing-Aged-Women, 1999-2002, published, 
November 4, 2004, MMWR Weekly.

48 J.M. Hightower and D. Moore, “Mercury levels in High-End Consumers of Fish,” Environmen-
tal Health Perspectives, 2003. And Virtanen, J.K., et al, “Mercury, Fish Oils and Risk of Acute 
Coronary Events and Cardiovascular Disease,” Arteriosclerosis, Thrombosis, and Vascular Biology, 
2005.

49 U.S. EPA Mercury Study Report to Congress, 1997.
50 Fish consumption guidelines from Maryland, Virginia, and Pennsylvania departments of health 

and environment.
51 National mercury information from EPA web page.
52 Mercury Deposition In Pennsylvania: 2006 Status Report by James A. Lynch, Hunter C. Carrick, 

Kevin S. Horner, Jeffrey W. Grimm. Lake contamination estimate: extrapolating from the “1 
gram onto a 20-acre lake” statistic based on the deposition in PA. The figure of one gram per 
20-acre lake is based on a 1992 study by the Minnesota Pollution Control Agency that found 
that virtually all of the mercury in Minnesota lakes is the result of atmospheric deposition 
(through precipitation and dry deposition on particulate matter), at a rate of 12.5 micrograms 
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53 See note 52 above.
54 EPA national listing of fish advisories: http://www.epa.gov/waterscience/fish/advisories/2006/

index.html.
55 Joshua C. Gibson and Julie A. McClafferty, Virginia Tech University, Chesapeake Bay Angler 

Interviews–Identifying Populations at Risk for Consuming Contaminated Fish in Three Regions of 
Concern, prepared for EPA Chesapeake Bay Program, 2005.
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HOW THIS REPORT WAS COMPILED

Chesapeake Bay Foundation Senior Writer Tom Pelton wrote this report after interview-
ing more than 20 experts on water pollution, bacteria, and human health and after  
reviewing scientific papers and requesting data from Virginia, Maryland, and Pennsyl-
vania health departments and environmental agencies. The opinions in this report are 
those of the scientists interviewed and quoted. 

Many thanks to the outside scientists who reviewed parts or all of the paper before pub-
lication: Dr. Rita Colwell, Dr. Robert Lawrence, Dr. Thaddeus Graczyk, Dr. Peter Tango, 
Dr. Sally Hornor, Dr. Amy Sapkota, Dr. Kellogg Schwab, and Dr. Peter de Fur.
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NITRATES IN DRINKING WATER

The same fertilizers and nutrients—notably nitrogen—that cause algal blooms and 
“dead zones” in the Chesapeake Bay also contaminate the drinking water wells of many 
rural and farming families.58 Years of farming and applying fertilizers, along with the use 
of excess manure or chemical fertilizer, can result in the pollution of groundwater that 
eventually flows into streams and the Chesapeake Bay. Rainfall over fields can also flush 
fertilizer directly into surface streams, which also empty into the estuary.59

Dr. Conrad “Dan” Volz, director of the Center for Healthy Environments and Commu-
nities at the University of Pittsburgh’s Graduate School of Public Health, is among the 
scientists who maintain that there is clearly a connection between the quality of drinking 
water and of water in streams, rivers, and the Chesapeake Bay.60 This link is especially 
clear in Pennsylvania’s lower Susquehanna River basin.

Nationally, about 43 million people, or 15 percent of the American population, drink 
water from private wells, including many in rural areas of Maryland, Pennsylvania, and 
Virginia.61 Private wells are not tested by the government, nor protected (as public drink-
ing water systems are), by health standards set in the Federal Safe Drinking Water Act.62 
About four percent of private drinking wells sampled across the country by U.S. Geologi-
cal Survey (USGS) in a recent study had levels of nitrates higher than the public drink-
ing water standards.63 Those failing the standard nationally are most commonly found 
in farming areas, where about 25 percent of home wells sampled in areas of “relatively 
intense agricultural land use” have nitrate levels above the federal public drinking water 
standard of 10 mg/liter of nitrates.64 Elevated concentrations of nitrates in drinking water 
“usually originate from man-made sources, including fertilizers, livestock, and septic 

Dr. Conrad "Dan" Volz
Director
Center for Healthy Environments 
and Communities at the  
University of Pittsburgh's  
Graduate School of Public Health

“People need to understand that 
surface water and ground water 
are connected, particularly in 
that part of Pennsylvania….All the 
nitrates are eventually going to go 
downstream into the Chesapeake 
Bay.” 
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56 Virginia Department of Environmental Quality, Virginia Mercury Study, 2008: http://www.deq.state.
va.us/export/sites/default/regulations/pdf/Final_hg_Report_11_12_corrected_no_append.pdf.

57 Ann Faulds, Nancy Connelly and colleagues, Patterns of Sport Fish Consumption at Six Pennsyl-
vania Sites Along the Tidal Portion of the Delaware River With Special Emphasis on Shore Anglers, 
prepared for the Pennsylvania Coastal Zone Management Program, 2004.

58 Interview with Dr. Robert Lawrence, director of the center for a Livable Future at the Johns 
Hopkins Bloomberg School of Public Health, March 13, 2008.

59 Interview with Conrad “Dan” Volz, Director of the Center for Healthy Environments and Com-
munities at the University of Pittsburgh’s Graduate School of Public Health, March 25, 2009.

60 See note 59 above.
61 Leslie A. DeSimone and colleagues at U.S. Geological Survey, Quality of Water from Domestic 

Wells in Principal Aquifers of the United States, 1991-2004, released in March 2009 http://pubs.
usgs.gov/circ/circ1332/includes/Circular1332.pdf.

62	Private wells not tested by the government: U.S. Centers for Disease Control and Prevention 
website on drinking water: http://www.cdc.gov/healthywater/drinking/private/wells/faq.html.

63 See note 61 above.
64 See note 61 above.
65 Linda M. Debrewer and colleagues of the U.S. Geological Survey, Temporal Trends in Nitrates and 

Selected Pesticides in Mid-Atlantic Ground Water, published in 2008 in the Journal of Environmen-
tal Quality. pp. S-296-308. Vol. 37.

66	Bruce D. Lindsey and colleagues at U.S. Geological Survey, Factors Affecting Occurrence and 
Distribution of Selected Contaminants in Ground Water from Selected Areas in the Piedmont Aquifer 
System, Eastern United States, 1993-2003, released in 2006.

67 Interview with Bruce Lindsey, hydrologist with the U.S. Geological Survey in Pennsylvania. 
March 9, 2009.

68	Center for Rural Pennsylvania, Drinking Water Quality in Rural Pennsylvania and the Effect of Man-
agement Practices, released in January 2009: http://www.ruralpa.org/drinking_water_quality.pdf.

69	Interview with Bryan Swistock, hydrologist at Penn State University College of Agricultural Sci-
ences, March 20, 2009. Email from Swistock, April 30, 2009.

71	Mary H. Ward of the National Institutes of Health and colleagues, Workgroup Report: Drink-
ing Water Nitrate and Health–Recent Findings and Research Needs, published in Environmental 
Health Perspectives, November 2005. pp. 1607-1614. Vol 113, No. 11.

72 EPA Consumer Fact Sheet on Nitrates: http://www.epa.gov/OGWDW/contaminants/dw_con-
tamfs/nitrates.html.

73	Telephone interview with Lauri Lebo, spokeswoman for the Pennsylvania Department of Envi-
ronmental Protection, April 21, 2009.

74 See note 68 above.
75 See note 68 above.
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Maryland
Philip Merrill Environmental Center
6 Herndon Avenue
Annapolis, MD 21403
410/268-8816
410/269-0481 (from Baltimore metro)
301/261-2350 (from D.C. metro)

Pennsylvania
The Old Water Works Building
614 North Front Street, Suite G
Harrisburg, PA 17101
717/234-5550

Virginia
Capitol Place
1108 East Main Street, Suite 1600
Richmond, VA 23219
804/780-1392

District of Columbia
725 8th Street, SE
Washington, DC 20003
202/544-2232

Web site: cbf.org
E-mail: chesapeake@cbf.org
Membership information: 888/SAVEBAY

CHESAPEAKE BAY WATERSHED

The Chesapeake Bay’s 64,000-square-mile
watershed covers parts of six states and is
home to more than 17 million people.
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