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DOINGT
he Chesapeake Bay Commission is a tri-state legislative commission created in 1980 to advise the members 
of the general assemblies of Maryland, Pennsylvania and Virginia on matters of Baywide concern. 
Twenty-one members define the Commission’s identity, determine its direction and share its workload. 
Fifteen are state legislators, three are cabinet-level secretaries representing their governors, and three 

are citizen representatives. The full range of urban, suburban and rural life enjoyed throughout the watershed 
is represented on this bipartisan Commission, with each member contributing his or her unique perspective, 
knowledge and expertise. 

Individually, the members represent distinct areas of the watershed and bring an intimate knowledge of the 
local residents and their specific social, economic and environmental challenges. Collectively, the members 
embrace the perspective of the full watershed and provide the least parochial and broadest political vantage of 
any lead partner of the Chesapeake Bay Program.

As a signatory to all the Chesapeake Bay Agreements and as an original member of the Chesapeake Executive 
Council and Chesapeake Bay Program, the Commission now enters its fourth decade promoting complementary 
Baywide laws, policies, budgets and programs at both the state and federal levels. The Commission excels at 
forging diverse partnerships and solutions representing multiple states and all levels of government, thus playing 
a vital role in uniting the watershed.

The new regulatory framework provided by the federal Chesapeake Bay Total Maximum Daily Load provides an 
important opportunity to accelerate the Bay restoration effort while pursuing approaches that are balanced and 
flexible, yet targeted. Wastewater treatment facilities, agricultural manure management and urban stormwater 
management present some of the most significant challenges and opportunities. Thus, in 2011, the Commission 
zeroed in on these sources, attempting to forge regulatory and legislative solutions that will deliver results.

As the Commission continues its work with the general assemblies, Congress and the stakeholder community, 
it will draw on the diverse strengths and experiences of its members and partners to promote effective protections 
for the Chesapeake Bay and its watershed.
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FIGURE 2
Herring eggs and larvae decline in correlation to amount of 
impervious surface in three Maryland watersheds.

FIGURE 1 �
Striped bass postlarval survival rate in Choptank River, Md., closely 
parallels implementation of best management practices.

I
deally, sound science and public policy would always work hand-in-hand to restore the Chesapeake Bay. 
In reality, policymakers are hard-pressed to keep up with the enormous amount of emerging scientific 
information related to the Bay restoration effort. The Chesapeake Bay Commission — which works with 
both top scientists and regional legislators — strives to improve its understanding of the ecosystem and 

help translate important scientific findings into political action.
New research, for example, is examining the relationship between land use, water quality and fisheries. 

Until recently, science had generally demonstrated that land use practices affect water quality, but 
had not detected a link between land use and the survival of fish. Research conducted over ten years 
by the Maryland Department of Natural Resources (DNR) found that increased use of agricultural best 
management practices in Caroline County, Md., was followed by better survival of a critical larval stage of 
striped bass in the adjacent Choptank River spawning area. Increased survival followed increased use of 

practices designed to conserve soil, reduce contaminated runoff, and decrease pesticides and fertilizers. 
Two conservation practices that were widely adopted — conservation tillage and cover crops — showed a 
strong correlation with increased larval survival of striped bass (Figure 1). 

It has long been known that paved surfaces and rooftops increase the flow of stormwater, altering 
natural flow regimes and ecological processes, increasing water temperature, and washing excess 
nutrients, oils, pesticides and road salts into waterways. Science now confirms the destructive effects 
of increased stormwater runoff on the spawning habitat of fish in Chesapeake Bay. In a study of three 
watersheds, the Maryland DNR found that the presence of herring eggs or larvae declined rapidly as 
the amount of impervious surface increased (Figure 2). The data indicated that when impervious surface 
reached 14 percent, herring eggs or larvae would rarely be found in spawning streams.

The Chesapeake Bay Commission has long worked to advance the use of best management practices 
on farmland and reduce stormwater runoff from developed land, but this emerging science bears an 
important message: Decisions about land use have a direct bearing on fish. Translating these findings into 
meaningful language for policymakers is a vital part of the Commission’s work. In this example, science 
furthers the case for action by describing outcomes that most citizens can clearly understand. If we hope 
to protect life in Chesapeake Bay, we must align our land management policies with those that also protect 
our local streams. 

Data Source: Jim Uphoff, Maryland DNR Fisheries Service
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Population in the Bay watershed
Each symbol represents 1 million residents

LAND AREA in the Bay watershed
Each symbol represents 2 million acres

LOCAL GOVERNMENTS in the Bay watershed
Each symbol represents 100 local governments

LAND USE in the watershed
Disks are proportional in size to each state’s 
land area in the watershed (see map).

SIGNIFICANT WASTE TREATMENT PLANTS in the Bay watershed
Each symbol represents 10 treatment plants ( l = municipal /  n = industrial)

LIVESTOCK in the Bay watershed
Each symbol represents 250,000 animal units (1 animal unit = 1,000 pounds)

VA   7.1 million residents	 MD  5.8 million	 PA  5.2 million	  	

VA   13.9 million acres	 MD  5.9 million	 PA  14.5 million	

VA   192	 MD  172	 PA  1,117 local governments	

VA   101 / 24	 MD  75  / 12 	 PA  183 municipal / 30 industrial	

VA   997,000 animal units	 MD  379,000	 PA  1,390,000

n TOP THREE:	 n TOP THREE:	 n TOP THREE:
Beef, turkeys and cattle	 Broilers, horses and dairy	 Dairy, cattle and horses

FIRST IN THE NATION
The Bay watershed states lead the nation in the production of these resource-based products:

Source: EPA Chesapeake Bay Program, Watershed Model 5.3.2

T
he Chesapeake Bay Commission works across state lines, recommending policies that protect the 
diverse land and water resources of the Bay ecosystem. While the goals are the same, the strategies 
for getting there often require different approaches in each state, dictated by unique environmental, 
cultural and economic conditions. Respect for those differences strengthens our unity. The following 

sampler of facts illustrates both the wide disparities and the common threads among our member states. 

VIRGINIA  

Northern Quahog Clams and 
Hard Clam Aquaculture

MARYLAND
Blue Crab  

and Rockfish

PENNSYLVANIA 

Agaricus Mushrooms  
and Hardwoods



2011 
was a time of significant transition in the Chesapeake Bay restoration effort. In 
December 2010, the U.S. Environmental Protection Agency (EPA) finalized the 
Chesapeake Bay Total Maximum Daily Load (TMDL) — the 
Bay’s “pollution diet” — and the Chesapeake Bay Program partners spent the next 

year responding to this new regulatory phase of Bay protection. For the Chesapeake Bay Commission, the Bay 
Program’s legislative arm, this meant finding new state and federal legislative and budgetary approaches that 
will translate into meaningful nutrient and sediment reductions.

In conjunction with the TMDL, the states published final Phase I Watershed Implementation 
Plans (WIPs), which outline the steps they will take to achieve 60 percent of their nutrient and sediment 
reductions by 2017, with the remainder due by 2025. Subsequently, the states devoted much of 2011 to developing 
their Phase II WIPs, which focus on the engagement of local partners. 

As a direct response to reduction strategies outlined in each state WIP, the Commission heard from a panel 
of experts on the benefits of urban nutrient management  to local water quality. After further 
consultations with both environmental and industry stakeholders, Commission members introduced legislation 
in all three member states to limit the application of nitrogen and phosphorus to lawns and require certification 
of professionals who apply fertilizer to turf grass. The legislation was adopted in Maryland and Virginia this year 
and awaits committee action in Pennsylvania. Other states, including Vermont and New Hampshire, are now 
following suit, expanding the Commission’s influence nationwide.

These measures will help to significantly reduce nutrient loads from urban stormwater, the only sector whose 
loads continue to increase. Importantly, these reductions will be achieved at no cost to local governments, 
qualifying urban nutrient management as one of the most easily implemented and cost-effective methods to 
reduce urban stormwater pollution.

The region-wide interest in urban nutrient management also provided the theme of “Your Backyard to the 
Bay” for July’s meeting of the Chesapeake Executive Council. Pennsylvania State Senator 
Mike Brubaker represented the Commission during this annual gathering of the region’s governors and federal 
agency leaders. An agronomist by trade, Chairman Brubaker conveyed the critical importance of good nutrient 
and soil management in both agricultural and urban settings. The Commission facilitated the testing of soil 
samples provided by Executive Council members as a way to illustrate the importance of knowing the specific 
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A REPORT BY THE CHESAPEAKE BAY COMMISSION AND CHESAPEAKE CONSERVANCY

CONSERVING CHESAPEAKE LANDSCAPESProtecting Our Investments, Securing Future Progress

RESEARCH REPORTS
The Commission produced two well-received research 

reports in the last year, Manure to Energy: Sustainable 
Solutions for the Chesapeake Bay Region, and 

Conserving Chesapeake Landscapes: Protecting Our 
Investments, Securing Future Progress.

needs of your soil before applying fertilizer. Based on the soil test results provided at the meeting, a number of 
Bay Program leaders vowed to change practices at their residences and adjacent public facilities.

The Commission continues to be a trusted source of guidance on science-based policies. 
In 2011, its reputation generated frequent public speaking requests throughout the region. Members and 
staff provided more than 100 high-level presentations to local, state and national organizations on critical 
policymaking issues — the TMDL often taking center stage. In November, Chairman Brubaker testified on 
implementation of the Phase II WIPs before the U.S. House Agriculture Committee’s Subcommittee on Energy, 
Conservation and Forestry. 

The Commission is a valuable liaison between its member states and federal partners; the second 
quarterly meeting, held each year in Washington, D.C., is devoted to federal issues. In 2011, the Commission 
briefed new federal legislators on the Chesapeake Bay restoration effort and presented a Baywide Congres-
sional briefing on the TMDL and state WIPs. Commission members also delivered a set of requests in person 
to EPA Administrator Lisa Jackson, U. S. Department of Agriculture Secretary Tom Vilsack and U.S. Fish and 
Wildlife Service Regional Director Marvin Moriarity. These requests, which were published and widely circu-
lated, focused on how the agencies could assist state and local partners in meeting their water quality goals. 

With the region now subject to a TMDL, these water quality goals must not only be achieved, but 
maintained in perpetuity. Compliance will require states, local governments and citizens to participate 
in projects that either reduce nutrient and sediment pollution or prevent the pollution before it occurs. 
This challenge will be further multiplied by the 20 percent growth in population expected for the region. 
In response to Conserving Chesapeake Landscapes, a report jointly produced by the Commission and 
Chesapeake Conservancy in December 2010, the Commission zeroed in on the role of land 
conservation in protecting water quality, raising concerns that the preservation of 
natural landscapes is not currently factored into the TMDL. 

In 2011 (with a sequel planned in 2012), the Commission convened Bay Program scientists and policy 
makers to scientifically quantify how natural landscapes affect water quality. Once the science is carefully 
documented, the Commission will launch a thorough analysis to determine how the water quality benefits of 
land conservation can be factored into the TMDL. The protection of forests and wetlands, especially in areas 
known to have the highest impact on water quality, will help minimize new sources of pollution; restoration 

WATER



QUALITY

CHESAPEAKE BAY COMMISSION PUBLICATIONS 2011
T

he Commission would like to thank Secretary Vilsack for the 

Department’s contributions and assistance to agricultural producers 

in the Chesapeake Bay states. A viable, vibrant agricultural 

community is imperative to the environmental and economic well 

being of the watershed.  The Secretary has been a champion of 

working lands and the productive use of farmland to supply food, as 

well as emerging ecosystem markets and biofuels. Because agriculture is a 

key partner in efforts to meet Chesapeake Bay water quality goals, it is critical 

for USDA to be actively involved in assisting our farmers to achieve further 

nutrient and sediment load reductions. Toward this end, there are additional 

activities and support that should be provided in addition to existing traditional 

programs. 
Following are five areas where we believe a Secretarial response from 

USDA could be particularly helpful in assisting state and local partners to 

meet their Two-Year Milestones to resolve water quality and sedimentation 

issues arising from agricultural lands. 

TargeTing The Public’s invesTmenT

n Technical Assistance Increases Still Needed

The complexity of issues faced by farmers in the Chesapeake Bay watershed 

requires direct and innovative assistance to the agricultural community. 

Knowledgeable experts working one-on-one with farmers throughout the 

watershed are needed to deliver technical solutions for complex agricultural 

issues. The answers are not cookie cutter, “learn it on-line” activities for the 

farmer. More technical assistance through trained staff on the ground is the 

only way to effect change on the land, one farmer at a time. 

Request: Increase technical assistance to farmers throughout the Bay 

Watershed. This can be accomplished through increasing Natural Resources 

Conservation Service (NRCS) staff, providing funding for increased State 

Agency staff, making available additional Conservation District or Extension 

staff or other Technical Service Providers, or some combination of these 

actions.

n Executive Order 2011 Action Item Report

There are forty-four (44) action items affecting agriculture in the 2011 Action 

Plan to be carried out between NRCS, U.S. Forest Service, Farm Service 

Agency (FSA) and the Office of Ecosystem Markets. If implemented they will 

chesaPeake bay commission

Federal agency requesT · may 2011

U.S. Department of Agriculture

summary

Targeting the Public’s Investment

n  Technical Assistance Increases Still 

Needed
n  Executive Order 2011 Action Item 

Report

Greater Program Efficiency

n  Chesapeake Bay Watershed 

Initiative Implementation and 

Outcomes
n  Enhancement of Easement and Set-

Aside Programs

Technology, Information And 

Research Acceleration

n  Timely Transfer of Innovation Grant 

Findings and Research to Producers

n  Conservation Effects Assessment 

Report and the EPA Chesapeake Bay 

Model 
n  Creation of an Innovative Technology 

Fund

Institutional Innovation And 

Interagency Collaboration

n  Performance Based Planning and 

Implementation

Accounting for Agriculture’s 

Efforts in the Bay

n  Accurate Accounting for 

Conservation Implementation Efforts

n  Certainty for Farmer Compliance

Chesapeake Bay Commission
Federal agenCy request · may 2011
U.S. Environmental Protection Agency

t
he Chesapeake Bay Commission would like to thank Administrator Jackson for EPA’s ongoing leadership and commitment to the restoration of the Chesapeake Bay. The Commission is pleased with EPA’s many commitments to accelerate implementation under President Obama’s Chesapeake Bay Executive Order, the Phase II Watershed Implementation Plan Guide and other programs, and we 

recognize the considerable progress that has already been made. Successful 
restoration of the Bay depends upon strong, long-term partnerships between 
local, state and federal governments. While the federal government has a 
clear leadership role in ensuring that obligations under the Clean Water Act 
are met, the Bay states and localities are increasingly challenged to find the 
resources necessary to implement Bay protection programs. Following are four areas where we believe EPA action could be particularly helpful in assisting its state and local partners to meet their Two-

Year Milestones and related Chesapeake Bay water quality goals. 

Federal leadership and support
n  Leadership by Example
As states and localities ask more of individual landowners to control stormwater runoff, it is very important for the federal government to demonstrate that it is being held to at least the same standard. Federal 

actions in this regard should be clear, visible and meaningful. The Federal FY 
2011 Action Plan under the Chesapeake Bay Executive Order (Action Plan) 
commits EPA to work with states to ensure that federal facilities “achieve 
and maintain compliance with regulatory requirements” (WQ3, p. 19). This 
action includes assurance of implementation of Energy Independence and 
Security Act Section 438 stormwater requirements and Federal Facilities 
Compliance Agreements where appropriate. Under the Phase II WIP Guide 
provided to states on March 30, EPA promises coordination of federal agency 
input and development of Federal Facility Implementation Plans (FFIPs) where 
appropriate.

Request: EPA should use the full extent of its authority to assure that 
its sister agencies develop and implement plans that meet the allocation 
assigned to each federal facility. Additionally, EPA should provide timely 
information to states about federal facility commitments as states prepare 
their Phase II Watershed Implementation Plans (WIPs). EPA should also 
strongly encourage federal facility managers to participate in local or state 

summary

Federal Leadership And Support
n  Leadership by Example
n  Federal Support for Delegated Programs

Promoting Innovation
n  Creation of an Innovative Technology Fund
n  Facilitate Emerging Nutrient Trading Markets

Strengthening Local  Government Partnerships
n  Continued Improvement at Blue Plains
n  Commitment to Adaptive Management in Local Partner Activity

Successful Completion  Of Ongoing Initiatives
n  Inventory Non-Cost-Shared BMPs
n  Scenario Builder Modeling Tool Workshop
n  TMDL Land Conservation Credit
n  Certainty for Agriculture

Chesapeake Bay Commission
Federal agenCy request · may 2011

U.S. Department of the Interior

t he Commission would like to thank Secretary Salazar for the 

Department’s past contributions and current support for the 

Chesapeake Bay Program partnership. The Department plays a 

significant role in the overall Chesapeake Bay restoration effort. The 

National Park Service and the U.S. Fish and Wildlife Service provide 

outstanding land conservation, management and recreational 

opportunities throughout the watershed, which not only benefit water quality 

but also contribute to the region’s economic and environmental health. The 

U.S. Geological Survey balances these contributions by providing unbiased 

scientific information used to document and understand ecosystem change. 

This helps all of the partners in the region to better assess the effectiveness of 

restoration strategies in the Bay and its watershed.

Following are four areas where we believe Secretarial action could 

be particularly helpful in assisting state and local partners to meet their 

Two-Year Milestones and related Chesapeake Bay water quality and land 

conservation goals. In the next decade, achieving Bay watershed and state-

specific conservation goals will require greater federal participation in land 

conservation and management as outlined in the Commission’s recent report, 

Conserving Chesapeake Landscapes.

adVanCe Chesapeake ConserVationn  Distribute an Equitable Share of LWCF Funding to States

The Chesapeake Bay Commission continues to support full funding of the 

Land and Water Conservation Fund (LWCF), but recognizes that this may not 

be possible due to recent budgetary challenges. However, it is imperative 

that states at least receive an equitable share of the available federal funds. 

Recently, the stateside program has taken a cut while more than 80 percent 

of the funding is allotted to the federal side. Stateside funds allow states 

to best target their investment for acquisition of land and easements, park 

development and support of local government projects. Parks and natural 

area facilities stimulate local economies as they are developed and attract 

visitors bringing in tourism dollars. 
Request: The Commission acknowledges the extreme challenge of 

current budgetary constraints. We therefore request the Secretary ensure 

that, whatever amount of federal LWCF funding becomes available, the 

states receive their equitable share in order to help meet state and regional 

Chesapeake Bay conservation goals.

summary
Advance Chesapeake 
Conservationn  Distribute an Equitable Share of 
LWCF to Statesn  Coordinate Federal Conservation 

Funding in the Chesapeake Region 
n  Extend Federal Conservation Tax 

Incentives
Support Science-Based  
Policy Makingn  Provide Objective Data for Cost-
Effective Targetingn  Further Investigate Endocrine-

Disrupting Chemicals Enhance Ongoing  Watershed Goalsn  Continue Development of the Capt. 

John Smith Chesapeake National 
Historic Trail n  Restore the Chesapeake Bay 

Gateways Program Near-Term Opportunities 
To Enhance Access And 
Interpretationn  Fort Monroe (Virginia)n  Connector Trails (Pennsylvania)

n  Harriet Tubman National Historic 
Park (Maryland)

A REPORT BY THE CHESAPEAKE BAY COMMISSION AND CHESAPEAKE CONSERVANCY

CONSERVING CHESAPEAKE LANDSCAPESProtecting Our Investments, Securing Future Progress

FEDERAL AGENCY REQUESTS
The Commission produced briefing documents for high-level 

meetings with the EPA, the U.S. Department of Agriculture and 
the U.S. Department of the Interior at which the Commission 

presented its “wish list” of agency actions and funding that would 
support the preservation of the Chesapeake and its watershed.

activities on conserved lands may also offer a secure source of nutrient offsets for future 
development that cannot reach the prescribed reductions onsite. 

Both offsets for new development and the trading of credits to achieve nutrient reductions from 
existing activities can be important tools for TMDL compliance. By allowing the market to identify the most 
cost-effective pollution-reduction practices, offsets and trading have the potential to reduce the total cost of 
the TMDL to individuals, businesses and government. 

To determine just how effective trading could be, the Commission launched a comprehensive research 
project in August 2011. In partnership with the economic research firm RTI International, and guided by an 
advisory panel of public and private experts, the project seeks to better understand the potential markets 
for nutrient trading and identify efficiencies and cost savings that trading might provide compared to strict 
implementation of the states’ WIPs. The final report will be issued in 2012.

Promising sources of nutrient credits are manure-to-energy systems that employ 
anaerobic digestion or thermochemical technology to convert animal manure into usable heat or power — 
provided that any nutrient-rich by-products that result from the process are properly managed. If deployed to 
the greatest advantage, these new technologies have the potential to improve farm income, reduce excess 
nutrients in our waterways, and provide a renewable domestic energy source.

In conjunction with its third quarterly meeting, the Commission, along with the Maryland Technology 
Development Corporation, Farm Pilot Project Coordination, Inc., and Chesapeake Bay Foundation, hosted a 
Manure-to-Energy Summit for the Chesapeake region. In the months leading up to the Summit, the project 
partners conducted interviews with farmers, technology providers, conservationists, policymakers, utilities 
and financiers regarding opportunities for action. Fourteen different policy options 
were identified within three categories: 1) improving market access; 2) financing for maximum benefit; and 
3) marketing of by-products. A significant new report on these findings and recommendations, Manure to 
Energy, Sustainable Solutions for the Chesapeake Bay Region, was released in time for the January 2012 
legislative sessions. 

At its fourth quarterly meeting, the Commission returned to the subject of local 
implementation . The first day featured dialogue with six different local watershed associations 
from throughout the Chesapeake basin. Despite the diversity of the communities represented, some common 
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Chesapeake Bay Commission

Federal agenCy request · may 2011
U.S. Department of the Interior

t he Commission would like to thank Secretary Salazar for the 

Department’s past contributions and current support for the 

Chesapeake Bay Program partnership. The Department plays a 

significant role in the overall Chesapeake Bay restoration effort. The 

National Park Service and the U.S. Fish and Wildlife Service provide 

outstanding land conservation, management and recreational 

opportunities throughout the watershed, which not only benefit water quality 

but also contribute to the region’s economic and environmental health. The 

U.S. Geological Survey balances these contributions by providing unbiased 

scientific information used to document and understand ecosystem change. 

This helps all of the partners in the region to better assess the effectiveness of 

restoration strategies in the Bay and its watershed.

Following are four areas where we believe Secretarial action could 

be particularly helpful in assisting state and local partners to meet their 

Two-Year Milestones and related Chesapeake Bay water quality and land 

conservation goals. In the next decade, achieving Bay watershed and state-

specific conservation goals will require greater federal participation in land 

conservation and management as outlined in the Commission’s recent report, 

Conserving Chesapeake Landscapes.

adVanCe Chesapeake ConserVationn  Distribute an Equitable Share of LWCF Funding to States

The Chesapeake Bay Commission continues to support full funding of the 

Land and Water Conservation Fund (LWCF), but recognizes that this may not 

be possible due to recent budgetary challenges. However, it is imperative 

that states at least receive an equitable share of the available federal funds. 

Recently, the stateside program has taken a cut while more than 80 percent 

of the funding is allotted to the federal side. Stateside funds allow states 

to best target their investment for acquisition of land and easements, park 

development and support of local government projects. Parks and natural 

area facilities stimulate local economies as they are developed and attract 

visitors bringing in tourism dollars. 
Request: The Commission acknowledges the extreme challenge of 

current budgetary constraints. We therefore request the Secretary ensure 

that, whatever amount of federal LWCF funding becomes available, the 

states receive their equitable share in order to help meet state and regional 

Chesapeake Bay conservation goals.
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IntroductIon

A
nimal manure (including both livestock manure and poultry litter) has 

traditionally been used as a source of fertilizer and a soil amendment. 

Applied appropriately, manure is a valuable fertilizer that adds 

nutrients as well as organic matter to soils, improving both fertility 

and soil quality. However, in concentrated animal-production regions 

around the country and in the Chesapeake Bay watershed, land 

application of nutrients from manure and chemical fertilizers often exceeds the 

nutrient requirements of locally grown crops, resulting in an excess of available 

nutrients in total. These excess nutrients add to the pollution load accumulating 

in the Chesapeake Bay watershed unless means are found to either export 

manure and litter to nutrient-deficient regions or employ alternative uses for the 

material.

chAllenges for MAnure-BAsed nutrIents In the WAtershed

exportation of manure to end-users outside of high-density production areas 

is limited by the fact that manure is less concentrated than commercial 

fertilizer and can pose material handling problems for a grower. 

Consequently, transportation costs limit the distance manure can be transported 

and still be economically competitive with inorganic commercial fertilizer. 

However, it is still feasible to move manure to end-users outside of high-density 

production areas, including these options that are currently utilized in the 

Chesapeake Bay watershed:

1.  Transport raw manure locally in short enough distances to minimize hauling 

costs and remain competitive with commercial fertilizer.

2.  Provide government/industry subsidies for the transport of manure to increase 

the distance it can be hauled, to control transport costs and allow it to remain 

economically viable. 

Promising Manure-to-energy technologies  

for the chesapeake Bay Watershed

A Technology SummAry · SePTemBer 2011

glossArY
AnAeroBic DigeSTion: the use of 

bacteria in an oxygen-free environment to 

convert organic carbon into methane. The 

methane can then be captured and used 

to fuel a generator.

BiochAr: A form of charcoal produced 

by certain thermochemical processes. 

Instead of being used as a fuel, biochar 

can be used as a soil amendment to 

improve carbon sequestration and 

retention of nutrients.

 Bio-oil: a type of tar produced when 

biomass is subjected to thermochemical 

treatment. It is usually higher in oxygen 

than traditional hydrocarbon fuels, but 

can be combusted or gasified to fuel a 

generator.

BTu: British Thermal Unit, a measure of 

the energy value of a fuel. One BTU is 

equivalent to the amount of energy needed 

to raise the temperature of one pound of 

water one degree Fahrenheit.

comBuSTion: The burning of material 

at a high temperature in a high-oxygen 

environment.

gASificATion: The reaction of organic 

material at a high temperature with a 

controlled amount of oxygen and/or steam 

to produce a gas. The gas can then be 

used as fuel for a generator.

griD: The inter-state network of electricity 

generation, transmission and distribution.

PyrolySiS: the decomposition of organic 

matter under high temperatures in the 

absence of oxygen, often under increased 

pressure.

TorrefAcTion: a mild form of pyrolysis, 

carried out under atmospheric pressure, to 

reduce the water content of biomass and 

concentrate the energy value in a solid 

product.
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Nitrogen &
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Broken 
Nutrient Cycle

The one-way flow of 

nutrients from the 

Midwestern states into the 

Chesapeake Bay 

watershed has modified 

the natural nutrient cycle. 

It is estimated that 17 

percent of the total 

nitrogen load (49 million 

pounds) and 26 percent of 

the phosphorus load 

entering Chesapeake Bay 

is derived from livestock 

and poultry. 

(Chesapeake Bay Program Model 4.3)
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themes emerged: the value of technical assistance and education, the need for solutions with economic 
benefit, and the ability to properly track and account for existing and future practices.

Tracking of practices has been an ongoing concern of the Commission and other partners, 
as compliance with the TMDL will be initially measured by levels of implementation rather than monitored 
water quality. This method overcomes the inherent challenges of regulating performance within a dynamic 
natural system. Many practices used to manage non-point source pollution will need to be in place for 
years before water quality benefits are directly observed in the water, due to legacy nutrients that have 
accumulated in soils and groundwater. Additionally, the actual nutrient and sediment loads to Chesapeake 
Bay vary from year to year based on flow. Regardless of the implementation of pollution reduction practices, 
years of high precipitation will result in relatively higher nutrient and sediment loads while years of relatively 
lower precipitation may provide a false sense of success. 

Consequently, the Chesapeake Bay Program has developed state-of-the-art computer models to estimate 
changes in the ecosystem based on changes in population, land use, pollution management and other 
factors that can adjust for flow. Now in its fifth iteration over three decades, the Chesapeake Bay 
Watershed Model is the model specifically developed to predict progress. It is thus the model 
most closely tied to the TMDL. 

Like any computer model, the quality of the output is dependent on the quality of the inputs. Improved 
data and proper verification were the goals of a Commission inquiry into the Watershed Model’s utility. 
Working with partners from the Bay Program’s Scientific and Technical Advisory Committee, the Commission 
concluded that different models can help to inform each other, especially in circumstances where the 
Watershed Model is limited, such as at the local scale. As the partners move forward to improve local 
planning and implementation under Phase II, the use of these additional modeling tools will become more 
critical. In 2012, the Commission will continue its support of local-scale modeling tools that 
will help individuals to make land management and pollution reduction decisions that matter. 

Throughout its 31-year history, the Commission has been dedicated to finding and implementing science-
based, cost-effective solutions for water quality that also make sense for our local communities. The 
Commission looks forward to continuing its work with public and private partners at all levels to achieve a 
restored Chesapeake Bay.

A NEW POLICY INITIATIVE
In conjunction with the Manure-to-Energy 
Summit, the Commission staff produced a  

technology summary for the attendees, titled 
Promising Manure-to-Energy Technologies 

for the Chesapeake Bay Watershed. 

2011
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