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Executive Summary 
 

- The Chesapeake Bay watershed covers 64,000 square miles, and crosses 6 states: New York, Pennsylvania, 

West Virginia, Maryland, Delaware, and Virginia 

- The region is home to over 17 million people and 3,600 different species 

- The fishing and its related industries are valued at 1 trillion dollars 

- Agriculture: 87,000 farms and 30% of watershed’s land use 

- Diverse habitats support lots of primary productivity, the foundation for an ecosystem  

- Threats include: sedimentation, agriculture, eutrophication, and urban runoff 

- Delmarva Peninsula Poultry industry, an especially concerning source of pollution  

- Sediment creates turbid water and an excess of nutrients, both of which are harmful to a variety of aquatic 

life.  Fish and shellfish that consume such water can become contaminated and unfit for consumption and 

sale.  

- Deforestation across the region leads to increased sediment load in the bay. Drainage basins with the 

highest percentages of forest coverage had the lowest percentages of sediment yield. Conversely, the basins 

with the highest percentages of agrarian land had the highest percentages of sediment yield 

- Construction sites produce 10-20x more sediment yield per acre than forests  

- Urban and suburban runoff account for 15% of nitrogen pollution in the bay -- currently the only rising 

source of said pollution  

- The creation of the Chesapeake Bay Program created a foundation for implementing policies to reduce the 

amount of nutrient pollution that enter the Bay. The subsequent creation of the Total Maximum Daily Load 

(TMDL) and The Watershed Implementation Plan (WIPs) helped establish a set of concrete pollution limits  

- The Chesapeake Bay Watershed Agreement was implemented in 2014, and represented the first time the 

Bay’s headwater states committed to a full partnership in the Bay program. The new agreement established 

10 goals and 31 outcomes that strive to restore the Bay.  

- Recommendations: 

- Development Checklist 

- Tax incentives for stormwater management 

- Increased regulation on agricultural farming (specifically in regards to chickens) 

- Continued oyster restoration 

- Emphasis on science, research and technology 
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Introduction 

The Chesapeake Bay Watershed is an incredibly valuable natural resource for the people, 

plants, and animals in the area.  Those who live in the Chesapeake Bay Watershed rely on the 

water for their daily usage, and thousands of organisms rely on the habitat the watershed 

provides.  Unfortunately, the amount of pollution that enters the bay through human activities, 

such as agriculture, threatens the health and productivity of the system.  This paper considers 

some policy alternatives and changes that are necessary for the preservation of the Bay and the 

health of the ecosystem. 

  

Background 

The Chesapeake Bay is an estuary receiving freshwater from rivers and streams 

(Chesapeake Bay Foundation n.d.) that flow towards the ocean.  The brackish environment is 

created when the salt water from the ocean mixing with the freshwater from the rivers and 

streams (Chesapeake Bay Foundation n.d.).  Approximately 50 rivers and streams feed into the 

bay including the Susquehanna, Potomac, Rappahannock, York, and James (Chesapeake Bay 

Foundation n.d.).  The total area of the Chesapeake Bay covers 64,000 square miles, is filled 

with a variety of forests, farms, and wildlife, and covers six states (New York, Pennsylvania, 

Maryland, Virginia, West Virginia, Delaware) and Washington D.C.  Because of its diverse 

habitats, including forests, wetlands, and open waters, the Chesapeake Bay is one of the most 

productive estuaries in the United States (Chesapeake Bay Foundation n.d.).  

The Chesapeake Bay is home to 17 million people and 3,600 different species of plants 

and animals (Chesapeake Bay Foundation n.d.).  Of the total land that is in the Bay, about 23 

percent is used for agricultural purposes, and 12 percent is developed land (Chesapeake Bay 

Foundation n.d.).  The forests that line the Chesapeake Bay shoreline act as natural buffers 

between the water and land, and act as effective filters to remove various nutrients in the water 

including phosphorus and nitrogen. 

The freshwater tributaries provide habitats for a variety of fish, vegetation, and 

microscopic organisms in the bay.  Underwater bay grass provides food and shelter for 

organisms in the Bay, and these microscopic plants and organisms are important food sources for 

larger animals.  Additionally, oysters are essential to the bay as they can filter water help 

maintain water quality.  The bay is also home to mammals such as dolphins and otters, birds 
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such as pelicans and osprey, fish such as menhaden and flounders (Chesapeake Bay Foundation 

2016b).  Many rely on the bay to survive, thus we must do what we can to preserve this natural 

resource. 

  

Stakeholders 

Many stakeholders are involved in the preservation and running of this estuary.  The 

federal government is in charge of large-scale conservation efforts that connect large overarching 

organizations.  In 2009, President Obama declared the Chesapeake Bay to be a national treasure, 

causing a reaction among federal organizations (“Executive Order 13508 - Chesapeake Bay 

Protection and Restoration” 2009).  This executive order created a federal oversight committee is 

responsible for creating a strategy that will ensure the protection and restoration of the 

Chesapeake Bay.  This oversight committee will include members from federal agencies such as 

Environmental Protection Agency, U.S. Department of Agriculture, Department of 

Transportation, and Department of the Interior, to name a few (“Executive Order 13508 - 

Chesapeake Bay Protection and Restoration” 2009).  These agencies are responsible for 

developing recommendations for the protection of the Chesapeake Bay as it relates to their 

respective offices.  These recommendations will be used to develop a protection strategy, that 

will be enacted through law.  

The federal government relies on the expertise of the state governments in the Bay as 

they have first hand knowledge of the area.  They ensure that the local governments have one 

clear direction.  Local governments are authorized to use zoning laws in ways to protect the 

Chesapeake Bay watershed (Virginia Department of Environmental Quality 2016).  In Virginia, 

the protection of the Chesapeake Bay is included in each county’s comprehensive plan.  

Individuals who violate ordinances face penalties from local enforcement.  In a nutshell, local 

governments are the boots on the ground ensuring that laws and regulations from the federal and 

state level get enforced (Virginia Department of Environmental Quality 2016). 

The term ‘Watermen’ is a collective umbrella term for people who catch fish, crabs, and 

harvest oysters.  These watermen rely heavily on the productivity of the Chesapeake Bay 

because it is their livelihood.  If water quality in the Chesapeake is deteriorating, so will the 

fisheries that rely on the waterways for their habitat.  For example, since 2003 the Rockfish 

(Striped Bass) population has been declining rapidly (Chesapeake Bay Foundation 2014).  In 
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2015, the costal catch rates have been reduced, and the current population is able to reproduce; 

however if this continues, strict conservation methods need to be applied. 

Along with the watermen, the residents of the Chesapeake Bay who own lakefront 

property are invested in the health of the water.  As development increases, so do impervious 

surfaces.  During times of high rain flow, the increased impervious surface due to development 

increases the runoff of various chemicals into the Bay (Poor, Pessagno, and Paul 2007).  An 

economic analysis of housing prices related to pollution in the St. Mary’s River Watershed, 

Maryland, showed that an increase in one pollution unit negatively impacted housing prices on 

the waterfront (Poor, Pessagno, and Paul 2007).  From this study, parallels can be drawn to the 

Chesapeake Bay. 

Lastly, many NGOs are invested in raising awareness and educating people about the 

various issues that plague the Bay.  NGOs like the Chesapeake Bay Foundation, work closely 

with the local community to accurately assess the state of the Bay, but also interact with a variety 

of governmental agencies and private entities to make sure all voices are heard. 

  

Resources and Threats in the Chesapeake 

As one of the largest estuaries in the country, the Chesapeake Bay holds an incredible 

amount of water - more than 15 trillion gallons (Chesapeake Bay Foundation n.d.).  It is a 

resource that millions of people rely on, however, it is also plagued by pollution from sources 

such as litter, sediment pollution, and agriculture run-off, to name a few (Chesapeake Bay 

Program 2016h).  The water is not only used by people for recreational or drinking purposes, but 

also to sustain many plant and animal species (Chesapeake Bay Program 2016h).    
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Three main areas affect water quality in the Bay: nitrogen, phosphorus and sediment.  

High phosphorus and nitrogen concentrations feed algae living in the water, causing them to 

bloom, deplete dissolved oxygen, and block sunlight from penetrating deep underwater 

(Chesapeake Bay Foundation 2016f).  In a similar fashion, sedimentation has the same effect as 

algae in the water – it turns the water cloudy, 

preventing sunlight from penetrating through.  

Sources of nitrogen and phosphorus include 

fertilizers, wastewater, and agricultural runoff 

(Chesapeake Bay Foundation 2016f).  Sedimentation 

comes from shoreline erosion and through 

development. 

              A resource that relies heavily on the quality 

of the water is the blue crab.  Blue crabs are an 

important cultural icon in the Chesapeake Bay area.  

33% of the total blue crab catch in the nation comes 

from the Chesapeake Bay (Chesapeake Bay 

Foundation n.d.).  Due to pollution in the water and 

overharvesting, the blue crab population is under 

large amounts of stress.  In the year 2014, the blue 

crab population dropped to half of what it was in the 

year 2012 (Chesapeake Bay Program n.d.).  The 

fishermen had to cut back drastically, especially now 

that the female blue crab numbers are lower than the 

set “depleted” threshold (Chesapeake Bay Foundation 

n.d.).  

              Another resource that relies on the water for 

survival are oysters.  Oysters are an extremely 

important component of the bay because they clean 

the water – they can filter up to 50 gallons of water 

per day (Chesapeake Bay Program 2016f).  They help 

keep the water clear for many plants and animals that 
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live in the bay (Chesapeake Bay Program 2016f).  Oysters also contribute millions and millions 

of dollars to the economy of the Bay area (Chesapeake Bay Foundation n.d.).  Although the 

oyster population has maintained relatively stable levels over the past few years, the overall 

population has declined due to overharvesting and disease (Chesapeake Bay Program 2016f).   

 

 

 

  



Chesapeake Bay 8 

 

Science 
 

Bay Ecology 

The ecology of the Chesapeake Bay is a balanced relationship between abiotic factors 

and biotic factors.  The Chesapeake is the product of multiple river systems draining into an 

estuary, it has brackish water, it has a shallow seascape, it serves broad ecologic services and 

provides a variety of habitats for over 2,700 species of plant and animal life including about 300 

species of fish (Reshetiloff 2004). Long before Europeans arrived, the local Algonquin tribes 

called the waters “Chesepiooc” meaning great shellfish bay (Reshetiloff, 2004). The word 

Chesepiooc captures the area’s abundance of wildlife and easily accessible food. However, the 

Bay’s ecology is heavily dependent on water draining from a developing watershed, a history of 

pollution along with overfishing diminished the Bay’s natural ability to respond to stress. Water 

is the essential component in the Chesapeake’s ecology; without sufficiently clean water primary 

productivity halts thus stunting higher trophic levels, dependent on the nutrients, oxygen and 

habitat provided by subaquatic vegetation, algae and marsh grasses. 

The Bay has high potential for primary productivity because it’s morphology or seascape 

has diverse environments and shallow waters. Primary producers are photosynthetic plants and 

algae that comprise the base of the food web. Approximately one fourth of the Chesapeake is 

less than 2 meters deep Kemp et al. (2005) also found that “depths exceeding 10 m constitute 

only 24% of the Bay’s surface area.” A narrow central channel runs the length of the Bay, 

flanked by underwater shelves that extend to the shore. (Kemp et al. 2005) Shallow waters allow 

subaquatic vegetation (SAV) to receive adequate sunlight while still rooted on the bottom. 

A second factor fostering primary productivity is the extensive shoreline stretching over 

11,600 miles associated wetlands. The Bay was formed when the sea inundated coastal plains 

thousands of years ago; the drowned Susquehanna River Valley created over 1.5 million acres of 

wetlands (Reshetiloff 2004). The combination of shallow tributaries, tidal marshes and coastal 

wetlands are the source of primary productivity; plants and algae transform the sun’s energy into 

a food source and habitat for fish, zooplankton and crustaceans. 

Estuarine circulation cycles nutrients and dissolved oxygen to support primary production 

and benthic communities. Estuarine circulation is the gradual upwelling of cold, nutrient-rich 
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water as a result of freshwater feeding into a body of saltwater (Nixon 1995).  Freshwater from 

tributaries stratifies against colder, denser salt water, gradually this water shifts towards an 

equilibrium, creating a mixing effect that introduces dissolved oxygen and replenishes nutrients. 

Kemp et al. (2005) observed how “this ‘buoyancy reservoir’ acts over relatively long time scales, 

where winter–spring river flows control stratification throughout the summer”, in the summer 

months, fish and benthic organism are kept alive by the slow upwelling of cold salt water. 

         Various marsh grasses, subaquatic vegetation grow in tandem with communities of 

worms, bivalves, small crustaceans and minnows. Even still, migratory shorebirds, ducks, swans, 

and geese rely on the Chesapeake Bay As part of the Atlantic flyway (Reshetiloff 2004). Their 

yearly migration depends on an adequate supply of SAV to fuel a long journey. Still some bird 

populations spend the period of spring into fall raising fledglings in the expansive network of 

coastal inlets, creeks and marshes. Miles of shoreline and shallow water aren’t only nurseries for 

birds. Blue crabs, shad, and striped bass amongst other fish species lay their eggs in protected 

shallow regions (Reshetiloff 2004). 

The Eastern Oyster is often considered a keystone species of estuaries along the eastern 

seaboard of the United States. They often inhabit the edges of a channel, the shallows off a point 

or the mouths of inlets ensuring plenty of water flow. Crevices between oysters provide habitat 

for many invertebrate and fish species. The oysters are ideal for young blue crabs and small fish 

to evade predators. (North et al. 1995) The reefs also stabilize soils for other benthic organisms 

and SAV. For higher-level predators, an oyster reef concentrates prey; herbivores and lower 

level predators congregate at the reef where striped bass and spot can hunt (Reshetiloff, 2004). 

Oysters are essential to the Bay’s resilience because each oyster filters up to 50 gallons of 

water per day (Reshetiloff 2004). Oyster filter feed taking in phytoplankton and algae in with 

sediments, passed through the gut and deposited in the soil. So not only do oysters improve water 

quality and but help to cycle nitrogen, taking it out of the water column and excreting a solid 

form that is beneficial to aquatic vegetation. 

  The diversity in habitat, salinity content and primary producers in conjunction with 

extensive wetlands, shallow regions and shoreline support the Chesapeake Bay’s extremely 

productive ecosystem. A variety of iconic tertiary predators such the great blue heron, bald eagle, 

osprey and striped bass represent the Bay’s complex ecosystem. However, it is a place that is 

largely dependent on reasonably clean water, mismanagement of land in the Chesapeake 
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watershed has indirect results on the ecologic community (Boesch et al 2001). This paper will 

further explore threats to the Bay’s ecology. If resident wish to continue enjoying striped bass 

their fishing line, tasty blue crabs and oysters, or glimpses at majestic birdlife, it is imperative 

that we make steps towards improving water quality. 
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Sedimentation 
One of the biggest threats facing the bay is 

the high volume of sediment flushed through its 

waters daily. A certain level of sediment can be 

beneficial to the ecosystem as it brings with it 

nutrients such as nitrogen and phosphorus that aid 

in primary productivity.  Unfortunately, the 

Chesapeake Bay is threatened by excessive amounts 

of sediment.  Too much sediment load in the water 

causes turbidity and nutrient yields to reach 

unhealthy levels.   

On average, 5.2 million tons of sediment per 

year enter the bay.  This is reported by the 

Chesapeake Bay Program to be a four to five times 

increase since the 1800s.  The watershed drains 

around 64,000 square miles and sediment is 

transported through the drainage basins and river 

channels to the bay itself. Loose sediment from 

construction, timber harvesting, and farming makes 

its way through the six states that make up the 

watershed, all the way down to the bay. 

(Chesapeake Bay Program 2016j) 
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(Moyer and Blomquist 2016) 
 
Sediment Sources: 

Sediment enters the water system of the Chesapeake region through erosion of watershed 

land, stream banks, and coastlines. There are watershed sources, eroding land and stream banks, 

and tidal sources.  These are classified as watershed sources and tidal sources.  Watershed 

sources include forested lands, agricultural lands, and developed lands.  Rain hits these lands and 

all the water that does not seep down into the water table runs off the land into headwater 

streams, tributaries, and larger branches, bringing loose sediment with it.  The erosion of stream 

banks is also classified under watershed sources.  Tidal sources are the coastlines of the bay, 

which erode due to the repetitive impact from waves and tides.  (Chesapeake Bay Program 

2016j.) 
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Fortunately, there has been a decline in the amount of sediment entering the bay since 

1985, due to steps taken by the Chesapeake Bay Program and others.  The graph “Sediment 

Loads to the Bay by Source” shows agriculture as the leading source of sediment, followed by 

urban runoff, and then forests. (Image is from Chesapeake Bay Program 2016g).  

 
Forests 

Forests are a critical player in preventing excessive levels of sedimentation in the water 

system of the Chesapeake Bay. Their key function, in the realm of sedimentation, is to hold soil 

in place.  The roots of trees, shrubs, and other abundant vegetation holds the soil in place.  

Forests are characteristically stable soil environments as the vegetation acts to prevent erosion 

and soil loss.  Taking into account these characteristics, it makes sense that we see that drainage 

basins with the largest percentages of forested land have the lowest resulting annual sediment 

yields (Langland and Cronin 2003).   

However, deforestation and forest fragmentation due to development is becoming more 

and more prevalent.  The removal of forests, or the clearing of land, destabilizes soil and makes 

it more likely to erode.  At this point in time, approximately 60% of forests in the Chesapeake 

Bay watershed have thus far been divided by roads and subdivisions.  Sediment levels in 
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hydrological systems and the bay itself have increased in correspondence with forest loss. 

750,000 acres of forestland have been lost just from 1982 to 1997.  This 15-year time frame saw 

an average of 100 acres of forest lost daily. The “Percent of Watershed With Forest” graph 

depicts how from 1650 to 2000 there was a decline from almost full forest coverage in the 

Chesapeake Bay watershed to just barely 50% coverage. (Chesapeake Bay Foundation 2016a) 

 

 

Agricultural Lands 
Farming, as a practice, stirs up soil. The tilling of the ground for rows, and the subsequent 

harvesting, crop rotation, and prolonged exposure all disrupt and loosen soils.  Loose soils, not 

densely packed or forming in place 

become sediment, or mobile, and are 

much more susceptible to erosion, 

than are soils in a stable 

environment, such as a forest.   

Agrarian lands also produce 

more runoff than forests, as they 

have been cleared for the most part 

and have less plant diversity and 

stabilization from roots.  

Additionally, this runoff does not 

consist solely of loose sediment, but 

also harmful chemicals and fertilizers commonly used in farming (further explored below 

mentioned above). The highest sediment yields came from drainage basins in the Chesapeake 

Bay watershed with the highest percentages of agricultural land. (Langland and Cronin 2003) 

 
Development 

Construction presents a large contribution to sedimentation in the bay.  Not only does the 

removal of vegetation disturbs and destabilizes the soil, making it more susceptible to erosion, 

but many practices on construction sites don’t account for the excessive amounts of sediment 

runoff during construction.  Development is human induced destruction of natural environments.  
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The USGS saw that construction results in 10 to 20x more sediment yield per acre than 

agricultural lands. (Chesapeake Bay Program 2016j)   
 
Coastal Erosion 

Coastal erosion occurs due to the constant buffeting of the shoreline by waves.  Coastal 

erosion is inevitable, but it can be exacerbated by poorly executed human attempts at shoreline 

stabilization. Man-made structures and hardened shorelines can have unintended consequences 

on the coast.  Nearshore erosion is often a result of hardened shorelines or revetments, as waves 

will erode into the sand in front of the structure causing increased sediment suspension in the 

water column. (Chesapeake Bay Program 2016j)  

 
Climate Change 

Climate change has been another cause of higher sediment yield out of the Chesapeake 

Bay region. With climate change comes larger storms off of the Atlantic, such as Hurricane Irene 

in 2011.  Below is an aerial photo of the Chesapeake Bay flooded with sediment just after the 

storm.  Rain not only creates more runoff, but also disturbs sediment and increases stream/river 

discharge.  Higher discharges levels indicate both higher flow levels and higher flow velocities, 

promoting more bank erosion and more potential to pick up sediment that would normally be out 

of reach.  Additionally, the stronger storms and higher ocean levels that come with climate 

change contribute shoreline erosion and the sediment yield that comes with it. (Earth 

Observatory NASA 2011)
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Impact of Sediment: 
Water that is too cloudy from sediment can 

block out the sun, inhibiting the photosynthesis of 

marine plant life and unfortunately, much of this plant 

life serves as a habitat and shelter for other aquatic 

biota (Chesapeake Bay Program 2016j).  

Additionally, unhealthy levels of sediment has led to 

the covering of shells for oyster grounds, and the 

USGS, in attempts at oyster restoration, classified 

only 1-2% of oyster beds as “clean” of sediment and 

currently capable of restoration (Langland and Cronin 

2003).  Sediment particles can bond with harmful 

nutrients, and fish and other biota that feed on 

sediment can become contaminated, and unfit for sale 

and consumption (Chesapeake Bay Program 2016j). 
 
 

Agriculture 

Agriculture in the Chesapeake Bay watershed 

represents significant threats to water quality. 

Nutrient pollution, specifically nitrogen and 

phosphorus have negative effects when they enter the 

Bay in large quantities. While Bay ecology depends 

on some nitrogen and phosphorous to support plant 

growth, elevated levels are damaging. There are 

conflicting interests between conservation efforts and 

a growing agriculture industry that would rather 

sometimes continue with sometimes harmful 

practices. 
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The population of the Chesapeake Bay watershed nearly doubled between 1950 and 1980 

and the use of inorganic fertilizers nearly tripled (Davidson et al., 1997). Currently the 

Chesapeake Bay watershed has over 87,000 farms, constituting well over 30% of land use in the 

watershed. (Coale 2012) Population growth accompanied with changes to the agricultural system 

increased anthropogenic nutrient pollution. The Green Revolution that occurred in this era 

strived to systemize agriculture and improve efficiency, by mechanizing planting, harvesting and 

maintenance of crops. However these farming techniques and increased use of fertilizers are 

linked the growing problem of eutrophication (Boesch et al. 2001) On top of farming, livestock 

production has grown to keep up with population demands, manure runoff; the byproduct 

contributes to seventeen percent of nitrogen pollution. 

Eutrophication 

Increased organic matter and nutrient pollution is a main issue affecting the Chesapeake 

Bay’s water quality (Nixon, 1995). Eutrophication became a central issue on the Bay’s 

ecosystem during the 1970’s when scientists began realizing the negative effects of deep-water 

hypoxia and turbidity (Kemp et al, 2005). Tributaries with wastewater and agricultural runoff 

have high levels of nitrogen and phosphorus; these two nutrients cause blooms of cyanobacteria 

and microalgae. Eutrophication is the term given to large algal blooms caused by nutrient 

pollution. Algae reproduce rapidly in the nitrogen and phosphorus rich water, blocking light 

from reaching the submerged plants and impairing photosynthesis (Boesch et al 2001). The algae 

die quickly once the nutrients are depleted and they sink to the bottom. As bacteria decompose 

algae they use dissolved oxygen from the bottom of the water column, a place where oxygen is 

generally low to begin with. Hypoxia, a lack of oxygen in water, suffocates benthic organisms 

and fish. 

Depending on the scale, eutrophication can lead to the creation of dead zones, areas 

where organisms cannot live due to lack of oxygen and plants cannot grow due to high turbidity. 

Higher water temperatures of summer encourages algae to reproduce even faster in a season 

when dissolved oxygen is especially low, because of this dead zones are most common in the 

summer. Studies of eutrophication and dead zones in the Chesapeake show they have “altered 

trophic structures, production, and composition of fish and invertebrate communities” (Caddy 

1993). Clearly eutrophication is a major issue linked to nutrient pollution from agriculture,   
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Poultry 

A controversial issue regarding agriculture and eutrophication is the poultry industry’s 

inordinate contribution to nutrient runoff. Chicken farms have been identified as single leading 

source of nutrient pollution in the watershed; they are called CAFO’s, concentrated animal 

feeding operations. In the Mid-Atlantic the Eastern Shore of Maryland, Delaware and Virginia 

are the predominant areas for this industry. (Fahrenthold, 2008) The industry brings in about 

$845 million to the Maryland state's economy alone and employs approximately 15,000 across 

the Delmarva region. (Fahrenthold, 2008) The eastern shore of Maryland and Delaware has 

plentiful agricultural land and low population densities, great for poultry farms, which are smell 

and need direct supplies of grain. This 

picture shown left, depicts the current 

mode of poultry farming, some 

operations are around 75,000 square feet 

packed with hundreds of thousand of 

chickens. (Fahrenthold, 2008) 

 These large CAFO’s, while 

efficiently raising poultry, to satisfy the 

high quantity demanded by United 

States consumers, concentrate manure and therefore eutrophication causing nutrients.  

Poor management practices lead to excessive amounts of runoff when rain events flush 

huge quantities of nitrogen and phosphorous into the watershed, further Delmarva chicken 

operations exist in low lying topography and close proximity to the Chesapeake. Analysis of the 

a farms byproduct, called poultry litter, a combination of feathers, dead birds, feed, bedding and 

manure, raises a much concern. The Environmental Integrity Project Report confirms most 

suspicions about poultry litter, it is excessively used as fertilizer, often over three times the 

necessary amount. Since the crops are only able to absorb so many nutrients the excess is 

leached into the Chesapeake. Studies show raising 1,000 birds generates approximately 1.5 tons 

of manure per year. Each ton of manure averages 59.3 pounds of nitrogen and 24.1 pounds of 

phosphorous. (Environmental Integrity Report 2014) With over 400 chicken CAFO’s in 

Maryland alone high numbers of nitrogen and phosphorus pollution linked to the Delmarva 

 

(http://www.cbf.org/image/area---about-cbf/offices-operations/eastern-shore/large-
chicken-operation-aerial-cafo-md-eastern-shore_GoogleEarth_iStock.jpg) 
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poultry industry is not a surprise that approximately 300 million pounds of nitrogen pollution 

enter the Chesapeake per year. (Environmental Integrity Report 2014) The diagram below shows 

the concentration of Total Suspended Matter (TSM) after heavy rainfall, the lighter northern 

regions of the Bay are tributaries of the Delmarva countries renown for the poultry industry.  

   

 

 

 

 

 

 

 

 

This map strongly indicates a connection between poultry farming and eutrophication, 

while other forms of agriculture contribute to pollution, none reach the intensity and scale of the 

poultry industry. Additionally, chicken operations have the potential for even greater 

environmental damage; an outbreak of Pfiesteria, toxic plankton, in 1997 was linked to the septic 

waste from a poutlry CAFO. (Boesch et al. 2010) 

 

 

 

 

 

 

 

 

 

http://ian.umces.edu/ecocheck/images/NOAA_Aqua_SSM_11Sept11.png 
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Urban Runoff 

Urban runoff is another source of 

pollution in the Chesapeake Bay.  The 

Chesapeake Bay Foundation noted in a 2014 

report that “just 1 inch of rain falling on 1 

acre of paved surface equals 27,000 gallons 

of polluted runoff”.  The impervious 

surfaces (roads, parking lots, rooftops, etc.) 

that cover urbanized areas prevent water 

from seeping into the ground and water 

table, and instead create runoff.  This runoff 

that occurs, during or after a rain event, will 

pick up pollutants left behind by vehicles 

and even litter (as seen in the image).  Around 15% of nitrogen pollution in the bay can be traced 

back to urban and suburban runoff.  This is the only current source of nitrogen pollution in the 

Chesapeake watershed that is still increasing.  (Chesapeake Bay Foundation 2016a) 
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Current Policy 

The Chesapeake Bay is home to more than 250 species of fish and shellfish. Chesapeake 

Bay’s rich ecosystem has supported major fisheries and the livelihood of residents who have 

developed a water-dependent way of life (“Chesapeake Bay Watershed Agreement,” n.d.). In 

recent decades, the populations of many of these fish and shellfish have declined dramatically as 

a result of pollution, habitat loss, and overfishing. A key step to restoring Chesapeake Bay water 

quality is reducing pollution. Clean water in the bay is the foundation for healthy fisheries, 

habitats, and communities across the region.  

Management practices in the bay focus on utilizing input and scientific analysis from the 

different stakeholders that benefit from the Bay’s existence. The history of modern management 

practices begins in 1983, when the Environmental Protection Agency (EPA) established the 

Chesapeake Bay Program (CBP). The CBP was created to combat the alarming problems that 

people were seeing in the watershed area. In 1983 the Chesapeake Bay Agreement was signed 

and the agreement aimed to restore and protect different parts of the Chesapeake Bay ecosystem. 

In 1987 the second Chesapeake Bay agreement was signed and it established a goal to reduce 

nitrogen and phosphorous in the Bay by 40% by the year 2000. The program then adopted the 

Chesapeake 2000 agreement to guide restoration activities throughout the Chesapeake Bay 

watershed through 2010 (Chesapeake Bay Program’s and Water Quality Goal Implementation 

Team 2014).  

In 2009, the Chesapeake Bay Executive Council created a reformed version of the 

Chesapeake Bay Program (CBP). The Chesapeake Bay Program functions as a regional 

partnership that leads and directs Chesapeake Bay restoration and protection. The program 

includes stakeholders from federal and state agencies, local governments, nonprofit organizations 

and academic institutions. The Bay Program was initiated after a study was conducted to analyze 

the Bay’s rapid loss of wildlife and aquatic life (Chesapeake Bay Program’s and Water Quality 

Goal Implementation Team 2014).  

The main goals of current management practices are to reduce pollutants to achieve the 

water quality necessary to support aquatic living resources of the Bay and its tributaries and 
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protect human life. The Bay TMDL document, also referred to as the “pollution diet, “creates an 

accountability framework that includes the 2017 and 2025 Watershed Implementation Plans 

(WIPs). The WIPs function as an outline for how jurisdictions, in partnership with federal and 

local governments, will achieve the Bay TMDL’s nutrient and sediment allocations (Chesapeake 

Bay Program’s and Water Quality Goal Implementation Team 2014).  

The WIPs were developed by the seven Bay watershed jurisdictions to be completed in 

three phases. Phase I and II were developed in 2010 and 2012. The measures described a set of 

actions and controls to be implemented in 2017 and 2025 to achieve applicable water standards. 

Phase II plans will focus on more specific local actions (Chesapeake Bay Program’s and Water 

Quality Goal Implementation Team 2014). 

Phase II will be developed based on midpoint assessment of progress and scientific 

analyses that is currently underway through 2017. The Phase III plans will provide information 

on actions the Bay jurisdictions intend to implement between 2018 and 2025 to meet Bay 

restoration goals (Chesapeake Bay Program’s and Water Quality Goal Implementation Team 

2014). 

 

 

 

 

 

 

 

The stakeholders involved in restoration efforts contribute substantial efforts to achieve 

the Bay Total Maximum Daily Load (TMDL) allocations. TMDL represents the maximum 

amount of pollutant that can be received by a water body and still meet water quality standards. 

https://www.epa.gov/sites/production/files/2015-09/ensuring_results_chesapeake_bay_09222015.png 
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TMDL is driving nutrient and sediment reductions within the Bay and establishes the foundation 

for water quality improvements. The plans put into place also set nutrient and sediment reduction 

targets for sources such as: storm water, agriculture, air deposition, wastewater, and septic 

systems. Below is a visual representation provided by the Environmental Protection Agency 

(EPA) the outlines the role of the Bay TMDL document and WIPs in Chesapeake Bay. 

On June 16, 2014, representatives from the entire watershed signed the Chesapeake Bay 

Watershed Agreement. This moment represented the first time the Bay’s headwater states 

committed to full partnership in the Bay program. The agreement established 10 goals and 31 

outcomes that strive to restore the Bay, its tributaries and the surrounding lands. Each of the 

goals represents a set of outcomes or targets that function to hold each. The goals address 

concerns that relate to the sustainability, clean water, climate change, conserved lands, and 

engaging communities (“Chesapeake Bay Watershed Agreement,” n.d.).  

http://chesapeakebaystory.umces.edu/site/assets/files/1132/tmdl-process-flow-chart-with-photos-02-1280p_rgb.1280x0.jpg 
 

Policies that focus on water quality have been designed to reduce the amount of nitrogen, 

phosphorous and sediment in the Bay and its tributaries. The plan includes nutrient and sediment 

reduction goals for sources such as storm water, agriculture, air deposition, wastewater and 

septic systems (Chesapeake Bay Program’s and Water Quality Goal Implementation Team 

2014). To do this researchers are constantly trying to improve their ability to monitor and assess 

the effects of management actions. These management actions focus on implementing the Bay 

TMDL (Chesapeake Bay Program’s and Water Quality Goal Implementation Team 2014).  
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Another key component 

of the Chesapeake management 

programs are the implementation 

of the best management practice 

(BMP). These practices are apart 

of the BMP verification process 

of the Bay. Stakeholders 

involved in Bay management 

utilize the process to ensure that 

the treatments and technologies 

that reduce nitrogen, 

phosphorous and sediment 

pollutant loads are implemented and 

operated correctly. These practices strive to reduce these nutrient loads have the potential to help 

reduce local flooding, protect sources of drinking water, ensure against the collapse of stream 

banks and support local economies by returning clean water and viable habitats for recreational 

activities (Chesapeake Bay Program’s and Water Quality Goal Implementation Team 2014). The 

three-step process to BMP verification are setup like a life cycle that includes initial inspection, 

follow-ups and evaluation of the performance of the BMP (Chesapeake Bay Program’s and 

Water Quality Goal Implementation Team 2014).  

The Chesapeake Bay partnerships have helped stakeholders come together to develop 

management plans that address issues from across the spectrum of issues. The program develops 

specific program for different goals. These goals pertain to different conservation topics. In the 

next section I will discuss the strategies used in the oyster management program.  

 

 

 

 

 

 

graphic_BMP_ver_for_web.png 
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Sample Policy Outline: Oyster 

Management 

The oyster management 

plan plays an important role in 

Chesapeake Bay. The native 

oyster Crassostrea virginica 

plays an important role in the 

Chesapeake Bay’s ecosystem. 

Oysters have the potential to 

filter 50 gallons of water a day, 

create marine habitat, encourage 

bay grasses, and provide 

excellent homes for organisms at 

the bottom of the food chain 

(Rona Kobell 2015). As a result 

of overharvesting, pollution, and 

parasitic diseases, Chesapeake 

Bay oysters have experienced 

two centuries of decline.  

The Chesapeake Bay 

Oyster Management Plan (OMP) 

was adopted in 1989 and revised 

in 1994. The Oyster Management 

Plan provides an outline to 

develop a strategic, coordinated, 

multi-partner management effort. 

The OMP strives to evaluate the 

use of sanctuaries and harvest 

reserves to obtain optimum 

ecological and economic 

benefits; rebuilding habitat; 
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managing harvest; increasing hatchery production; evaluating the impediments to aquaculture; 

improving coordination among the oyster partners; and developing a bay wide database to track 

restoration projects (Rona Kobell 2015). The major problems of rebuilding the oyster population 

are the impact of diseases and the degraded condition of oyster habitat (Chesapeake Bay 

Program 2005).  

In 2004 the plan was updated to include programs designed around ecosystem-based 

management principles. The strategic goals of the program remain the same. The new document 

uses analyzes of the mid-point assessment of the effectiveness of the programs to develop better 

management practices. These new policies have led to an increase in oyster populations in the 

Bay oyster management areas (Rona Kobell 2015).  
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Policy Recommendations 

In order to make these policy recommendations possible it is important to realize the 

value of continued investment into the Chesapeake Bay management programs. We are 

requesting 10 million dollars to help fund technological developments and continue to develop 

effective ecosystem-based management strategies. This money will allow us to hire more 

representatives from the USGS and EPA to help ensure that our practices are up to date. It will 

also help us determine the true impact of our management efforts.  With this money we will be 

able to create grants that will help farmers invest in more advanced and sustainable technologies.  

Furthermore, we propose that the government offer tax incentives to residents who adopt various 

stormwater management retrofits.  Some examples include rain gardens, green roofing, and rain 

curtains to help control and divert rainwater.  

 

Sediment Reduction Management (Development Guidelines):  
 

 

 

 

 

 

 

 

 

 

 

(Chesapeake Bay Program 2016f) 

Many methods can be employed throughout the watershed to reduce the sediment load 

that reaches the bay. The above image depicts how the efforts toward restoring forest buffers 

(which help mitigate soil erosion) have dwindled in recent years (Chesapeake Bay Program 

2016f).  Our recommendations would include efforts to reduce such trends.  Specifically we 

would like to implement a ‘Development Checklist’ that should be followed when construction 
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is occurring or urban areas are expanding.  Practices of Smart Growth and low impact 

development included in this checklist are as follows:  

- Use silt fences to prevent excessive sediment runoff 

- Don’t leave dirt uncovered 

- Use gravel and pavers as surfaces as they are not impervious and will allow for water to 

seep into the earth rather than run into streams 

- Green roofs to help reduce the amount of impervious surfaces 

(A map and legend showing the 

different drainage basins that exist within the Chesapeake Bay watershed from Langland and 

Cronin 2003. Some are clearly larger than others, and as such have the potential to have a greater 

impact upon sedimentation processes. ) 

Looking at which areas sediment comes from can help in future mitigation sediment runoff as it 

will give managers a focused area to regulate.  Other practices that are encouraged included: 

- Biking or walking to reduce vehicle pollutants that end up in urban runoff 

- Planting buffers along riparian zones to hold in place soil and prevent stream bank 

erosion 

- Use mulch when gardening for a more permeable surface 
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Science-based Recommendations: 

Understandably improving water quality in the Chesapeake Bay involves contributions 

from numerous actors. To reduce pollution runoff and restore the Chesapeake’s ecosystem 

farmers, developers, urban residents, state and local governments need to collaborate with 

current scientific research and conservation efforts. While restoring oyster reefs and bay grasses 

is one strategy to improve water quality and habitat; such efforts are in vain if pollution levels 

don’t decrease because sedimentation and eutrophication stresses oysters threatened by disease 

and overharvesting. Accounting for the complex processes within the ecosystem is the most 

viable approach to improve the Chesapeake Bay’s water quality. 

“Evaluating ecosystem response to oyster restoration and nutrient load reduction with a 

multispecies bioenergetics model” by Fulford et al. (2010) found that the two strategies, nutrient 

reduction and oyster restoration, are interconnected. The study used phytoplankton biomass as an 

indicator of eutrophication and water quality. High levels of nutrient pollution are associated 

with phytoplankton, lower levels of dissolved oxygen and reduced light transmission. While 

nutrient load reduction is most effective in reducing phytoplankton biomass, it doesn’t affect the 

Chesapeake’s ability to respond to pollution. Oyster restoration on the other hand improves 

habitat and water quality more holistically, filtering water and improving benthic life. Clean 

Water Blueprint is a step in the right directions but relevant scientific data supports the notion 

that oyster bed restoration would increase the Bay’s resilience to future instances of 

eutrophication. 

The study discusses nutrient load reduction as more viable in the context of the 

Chesapeake since oyster population would need to grow 25 fold to have similar impacts to a 50% 

reduction in nutrients content. Still the desired effect of diminishing eutrophication isn’t a simple 

fix, oyster restoration should follow suit with the Clean Water Blueprint strategy to reduce 

nutrient pollution.  

Increased regulations on agriculture, specifically the poultry industry needs to be 

implemented. Since agriculture currently contributes the most to nutrient pollution, the industry 

needs more regulation that encourages best management practices. Farmers should be informed 

about BMPs and compensated when they plant cover crops and vegetative buffers. Laws 
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requiring proper management of manure are essential to reducing nutrient pollution.  Current 

regulations, including the TMDL, need to be more strictly enforced. 
 
In Summary investing in newer technologies for agricultural farmers, tax 
incentives for storm water management, and developing checklists for urban 
development will help improve conservation efforts throughout the Bay. 
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