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December 18,1990

Mr. William K. Reilly

Chairman, Chesapeake Executive Council
«/u Buvironmental Protootion Agency
401 M Street, SW

Washington, D.C. 20460

Dear Mr. Reilly,

“The members of the Nonpoint Source Evaluation Panel are pleased to transmit to you and
the Chesapcake Exccutive Council our final report. We presented the report to the Nonpoint
Source Committee on December 14 after eight months of research, review and deliberation,

When you created this panel last March, you asked us to evaluate the adequacy of current
noupoint source programs and provide you with our judgement of the likelihood that these
programs will achicve the 40% nutrient reduction goal set for the year 2000. We took this
charge seriousty, and Our report SUIMTHALzes our findings on the issuc and recommends a number
of program enhancements and modifications.

We sincerely congratulate program managers for having initiated a large and complex
nonpoint effort in a very short period of time. However, we were not persuaded that the present
array of programs, if implemented as presently designed and at the current resource levels, is
sufficient to guarantee success. Achievement of the 40% nutrient reduction goal will demand,
we believe, greater effort in a number of areas. We want 1o leave you with scveral key ideas:

* The efficiency of nonpoint pollution control efforts needs to be improved through
targeting and through better managemant’ of racources, &0 that maximum pollution
reduction is achieved per unit of program resources expended.

* A wider, more complex array of tools and techniques to achieve pollution reduction needs
to be aggressively employed by program managers.

* Nutrient management to achieve a net reduction of nitrogen and phosphorus migrating
inw the aunosphore, surface water and ground-vater needs to be the principle which drives

program and funding decisions.

Our report elaborates on these points and provides our ideas on how they might be
achieved.

We genuinely appreciate the opportunity to offer our insights to the Chesapeake Bay
Program. The program’s unflagging willingnoss to listen to advice and to make adjustments and
modifications based on experience and on new knowledge distinguishes it and encourages us
about the prospects for its ultimate success.
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December 1990

REPORT

CHESAPEAKE BAY NONPOINT SOURCE PROGRAM EVALUATION PANEL

INTRODUCTION

In March 1990, the Administrator of the U.S. Environmental Protection Agency (EPA),
acting on behalf of the Exccutive Council of the Chesapeake Bay Program, convened this Pancl to
assess the effectivencss of current efforts to red.:ce nonpoint souree loadings of mutricnts entering the
Bay system. Our task was {o provide an independent asscssment of the likelihood that the current
array of programs is sufficient to achicve the Baywide 40 percent nutrient reduction goal established
by the 1987 Chesapeake Bay Agreement. This panel’s members represent a wide range of interests
concermed with and affected by Bay programs in Maryland, Virginia, Pennsylvania, and the District

of Columbia.

Over the course of eight months, we reviewed programs related to agriculture, forestry and
urban nonpoint source pollution. We focused on evaluating the effectiveness of programs that
encourage voluntary adoption of measures for controlling nutrient loadings from nonpoint sources.
However, we examined these efforts within the context of the full spectyum of regulatory and
nonregulatory options for achicving nutrient load reductions. We considered the basic nature of the
nutrient enrichment problem, the contribution of varions point and nonpoint sources, including some
presently considered to be beyond the control of the States in the Bay program, and likely trends in
the relative coniribution of these sources. We examined how nonpoint source control programs are
designed, we looked at program implementation, we reviewed program budgets, and we assessed

research efforts.



Overall, we are impressed with the progress being made within the Chesapeake Bay Basin in
identifying and reducing nonpoint sources of nutrients. The Chesapeake Ray Pragram is, we helieve,
an unprecedented and unparalleled achievement. The multi-State, mulii-agency attack on nonpoint
sourccs of pollution has raised the level of public awareness of the problem, substantially reduced
nutricnt and sediment losses from the land, pushed the frontiers of science and engineering, and
become a model for the Nation. The professionalism, expertise and dedication of program
administrarors and staff have brought nonpoint polluticn from an obscure problem into the

mainstream of environmental policy.
FINDINGS

While we recognize the progress being made, we are not convinced thial nonpoint sousce
control programs, as curred tly designed and implemenied, are sufficicnt to ensurc meeting the year
2000) goal. We belivve that current programs must be improved and supplemented, if the Statcs are
(0 make certain that their efforts will be successful. We recognize that strengthening programs will
require the allocation of additional resources to nenpoint source control, as well as re-allocation of

current resources. We believe the costs should be shared by government and the private sector.

We concluded that current programs are inadequate to ensure mecting the year 2000 goal for
a number of reasons. We found that the limited information available on the rates of voluntary
adoption of nonpoint source control measures suggests' too slow a pace to ensure meeting the 40
percent goal. We found low participstion by Basin farmers in the major Federal agriculmurat
programs designed to promole conservation. Finally we were unable to discover data showing
perceptible water quality improvements resulting from increased conservation efforts. Based on our
investigation, we concluded that even after the conservation provisions of the 1985 and 1990 Food
Security Acts are adopted, implementation of best management practices (BMPs) will not be

sufficient to achieve the year 2000 goal.

Our con:lusion in this regard was reinforced when our review determined that eslimates of
nutricnt load reductions are probably optimistic. Because little empirical data exists, reliance on

estimating fechniques has formed the foundation of the year 2000 projections. The most commonly



used estimation technigues, which are based on the universal soil loss equation and assume certain
relationships between soil loss and nutricnt loadings, result in load reduction valueg that are much
higher than estimates made using techniques based upon measured nutrient loads lost from typical
farm ficlds. Estimates of the effcctivencss of some structural BMPs in reducing nutrient loads
appear to be inflated. The discrepancy sccms to arise primarily from double counting when multiple
BMPs are installed in a field, and because of failure to consider the movement of soluble nutricnts
through groundwater and the assumption that structural BMPs always funciion at their design

capabilities.

In reviewing available information, we found it is presently impossible Lo accurately account
for nutrients eptering, moving through and leaving the Bay sysicm. This lack of information is a
great handicap to management efforts. The Panel belicves that a mass balance approach should be
developed for nuteient management. The mass balance system would require developing statistical
data bases for all sources of nutrients including, for example; animal wastes, chemical fertitizers,
municipal sludges and aimospheric deposition; for products that usc nutrients, such as crops
harvested, and for exports of nutrients, such as processed wasles transported outside of the basin,
losses to ground and surface water and volatilization to the atmosphere, We believe that this

approach should be a long-term program goal. It is described in more detail at the end of this report.

We further found that continuing rapid urbanization in the basin means the nonpoint source
problc 1 is intensifying and changing in character. Urban and suburban land uses contribute much
higher nutrient loads, on a per acte basis, than other land uses. Moreaver, development can involve
the conversion of forest land and wetlands, which now provide positive water quality bencfits. We
believe that in spite of ¢fforts to manage and anlicipale development and urbanization, more needs to
be done Lo encourage countics, communities, and private landowners to protect environmentally
hen ficial land uses and land cover types. Individuals also need io be convinced to make changes in

the consumptive Life-styles that generally characterize the United States today.

In reviewing current nonpoint source control efforts, we found there is no systematic
planning framework that captures all aspects of the nutricnt management problem, including the wide

range of nutrient sources and the variety of regulatary and nonregulatory mechanisms for controlling
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loadings. In somc cascs, individual nutrient sources are addressed by several regulatory and
nonreguiatory prograws, For exarple, nutricnt dischurges from somg types of animal feedlot
operations may be subject to watcr quality permit requirements, and may also be the focus of cost-
share programs for the construction of manure storage facilities. There is no evidence that the
disparate parts of nonpoint control strategies are well coordinated. The jurisdictions, individually
and collectively, must establish ways to initiate and maintain strong -1 functicnat relztionships among

Program componcnts.

In the course of our deliberations, we also identificd a number of specilic arcas where the
design or implementation of current programs should be modificd ro increase program efficiency.
Govemment efforts to encourage the adoption of nonpoint source control measures must be more
sharply focused on the major sources ol nutricnt loadings. Increased emphasis should be placed on
nutrient mapagement, within a mass balance framework that takes in the Toll range of nuirient
sources and pathways. The jurisdictions should he particularly aggressive in dealing with the
problem of animal wastes, and should supplement voluntary programs with regulatory requirements.
Iny addition, the partners in the nutrient reduction strategy must do a betier job in developing and

managing the information that is necessary to guide their programs toward sucecss.

When we examined possible ways that the participants in the Baywide nutrient reduction
strategy could further reduce nonpoint source nutrient loads, we considered a range of available
tools, including; regulatory requirements; requirements with public funding and/or technical
assistance supplied; partial public funding as cost share; voluntary adoption by landowners without
financial assistance and technical assistance; and quasi-regulatory programs where important bencfits
are withheld if conservation measures are not adopted. We concluded that all these approaches must
be exploited 10 achieve reduction goals, because none alone is capable of obtaining the water quality

goale of the Chesapeake Bay Program.

The States should continually assess their programs to ensure that they incorporate the most
cost-effective mix of education, technical assistance, financial assistance, research and demonstration
projects, and regulation. Incentives that encourage voluntary adoption of nonpoint source measures

at relatively low cost to the government should be encovraged. Tn additinn, we cnvision more aclive



participation by the private sector, especially in the arca of education and outreach within the

agricultural community.

The Panel’s specific recommendations are described in detail in the sections that follow.
RECOMMENDATIONS

1. TARGETING PROGRAMS

Improvements in program targeting offer the best immediale opportunitics for further

reducing nonpoint source nutricnt loads within the Bay system.

The Panel recommends that the jurisdictions continue to refine their
identification of specific geographic areas and activities that are the most
important contributor: of nutrients to the Bay system, and develop and improve
targeting strategies accordingly. Identification of individual farms, woodlots, and

development sitcs for priority action is essential.

Better targeting requires beti-¢ information, The jurisdictions must develop more detailed

information that includes farming, forestry, and development practices being employed, proximity of
operations to surface waters or vulnerable groundwaler, and the potential leaching or runoff for given
practices, soil types, and topography. Targeting strategics nced to focus on smaller land arcas, rather
than whole counties or watersheds. Valuable forest and wetland areas that provide buffering
capabilities should be identified and targeted for protection. The Pancl belicves that sophisticated
information management tools, such as Geographic Information Systems, can be exlremely useful in

improving targeting capabilities.

We recommend that the States adopt a tiered targeting structure, with levels
of program support directly related to established priorities, based on explicit cost-

effectiveness considerations.



Targeting systems need to incorporale cost-cflectiveness considerations which will help guide
programs. For cxample, if focusing on a specific land use or activity wonld resulr in greater nutrient
load reductions per program dotlar expended, then the program should establish criteria for making
resource allocation and targeting decisions that address these land uses or activitics.

These criteria could include establishing size thresholds for animal production facilitics, targeting all
expanding animal facilitics or sclecting certain land areas for mandatory nutricn{ managemcnt

planning.

Targeting strategics need Lo consider the economic and sociological characteristics that
influence decision making. Different crops and livestock operations face different ceonomic realities
and pollution potential. Predominant farm type (cu. Tivesiock, hay, prains, truck crops cte.) heavily
influcnces conservation options as well as pollution potential.  Absentee lundowners, furmers with
limited resources, and persons holding land for futwie development do not necessarily respond to the

came incentives or educational efforts as owners/ opcrators or farn lessces.

Targeting should provide land users with choices that have the highest potential of reducing
nonpoint pollution, For agriculture, these choices should include such actions as participation in the
Conscrvation Reserve Program. To the extent possible, the landowncr should be provided an

analysis of the impacts of his choices on both nonpoint potlution and income,

We recognize that increasing the selectivity of targeting means that some individuals secking
support will go unsatisfied. But we believe that a ticred targeting struclurc will enhance the
probat:ility that the jurisdictions will achieve the 40 percent nutrient reduction goal. A farmer whose
operation does nui meet requirements for top priority consideration might be ineligible for financial
assistance but could be eligible for technical assistance. Individuals or organizations ranking low in
priority might not have available to them on-site individual technical assistance but could be

involved in group training, workshops and educational programs.

The Panel believes that assuring effective implementation of well-designed targeting
strategics is critical. Where local entities are responsible for making or implementing targeting

decisions (such as establishing criteria for projects eligible for government cost-share), the States
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and federal agencies should establish targeting guidelines and require local entitics to adhere 1o them,
Where specific land arcas or activities have been identified as high priorities for program action,
jurisdictions should determine if the focus on these arcas or activities has actually resulted in the
corresponding adoption of effective nonpoint source nutrient control. That is, monitoring and
evaluation should be better integrated into the program. For example: has the education activity
targeted to a certain group resulted in a higher rate of implementation by that group than by others?
Has the teclnical assistance targeted to a specific watershed scgment increased participation in that
watershed as compared to others? The answers to these questions should be used to refine targeting
programs. Targeting evaluation must be followed up with timely program modifications that rcfllect

the management lessons learncd.

State water quality management agencies should ensure thel water guality standards, waler
quality criteria, and monitoding of water quality are adequate to measure the need for and
cffectiveness of nonpoint source controls. Hence, improved coordination between waler quality

agencics and agencies involved in nonpoint source programs is cssential

2. PROGRAM DESIGN: VOLUNTARY VS. REGULATORY

The Panel examined the question of whether a largely voluntary nonpoint source program

will suffice, or whether more regulatory programs will be necessary to meet the year 2000 goal.

The Panel recommends that the States and the federal government augment
voluntary programs with increased use of regulatory authority for the reduction of
nutrient loadings To minimize financial burdens, regulatory requirements should
be accompanied by technical und, where appropriate, financial assistance. The
development of any regulatory requirements should include ample opportunity for

public participation.

The Panel recommends that the wide spectrum of programs and policies



that fall between voluntary and regulatory be fully explored and utilized.

We concludad that the ju.isdictions need to more aggressively implement the wide range of
options, from voluntary to regulatory, that presently exist. While additional regulations will be
necessary to meet the nutrient reduction goal, other options that fall between voluntary and
regulatory are largely unexplored territory and offer the Chesapeake Bay Program the grealest

opportunity to altack nonpoint source problems in the coming decade,

Where particular water quality problems are identified, cither through complaint or
inspection, States should have both the authority and the resources 1o compel corrective actions.
The impasition of mandatory controls or practices could be based on the use of "trigger”
mechanizms. Hor example, stricter controls o the applhication of sutrients or the manageiment of
animal wasies could be imposed when a certain action level of pitrogen contamination in surface or
groundwater is reached. Other triggers mig ot involve water quality criteria being excecded or
bencficial nses not being met in receiving walers by a certain date. Any time-limited triggers should
allow for an ample peried to implement requirements and reduce loadings prior to the year 2000

reduction target datc. Reliable data wilt obviously be necessary to make 4 trigger approach work.

In addition, regulatory requirerr :nts could also be phased in. For example, in the next
section the Pancl recommends that nutrient management planning be required for lands that are
targeted as sources of nutrient loading to the Bay. Once nutrient management capability is in place
in these areas, and when the agencies have the institutional capability to provide technical assistance,

nutrient management could be required for all agricultural operations within the basin.

Examples of programs or policies that lic bcm;ccn voluntarism and regulation include those
that tie government benefits to recipient obligations. The principal case where this quid pro quo
approach has been used is Food Security Act programs including sodbuster, conservation compliance,
and swampbuster. In each case, while farmers are not required to protect fragile lands, they stand to
Jose their eligibility for a broad array of farm programs if they farm environmentally fragile lunds
and fail to take cerlain conservation measures. There are as many oppoertunities to build on this

approach as there are farm programs. Accordingly, Bay Program managers should inventory all



existing benefit programs and assess their potentia! to increase farmer and landowner incentives to

participate in the Bay clean-up by coupling water quality responsibilitics to existing farm programs,

Another poticy option that Jies between mandatory and voluntary, referred to as "point and
pay.” embodies the idea that improved largeting of remedial resources increascs pollution reduction
efficiency and brings program savings. As such, govemment ought to be willing to pay a
proportionatcly higher cost-share in return for more efficient targeting. Onc way to implement this
concept would be to pay the full cost of BMP implementation in return for having the authority to
mandate which farmers would install them. The marginal cost increasce to government is small
because cost-shares for installing BMPs already are between 75 and 87.5 percent. The inerease in
efficiency could be substantial because the program would eliminate the reluctant participant problem
that presently exists under voluniary prograis, since identifying a polluter s no guarantee of his

participation in Chesapeake Bay waler qualily programs.

One last cxample of a new approach to reduciag nonpoint source pollution incorporatcs
economic incentives. ‘This approach reflects the idea thal many incentives exist to change human
behavior, and one of the most powerful is the profit motive. 1( non-polluting technology can be

made cheaper than the allernative, then govermnment regulation can be avoided.

A real world example of this can be found in conservation tillage. The Mid-Atlantic states

have one of the highest conservation tillage adoption rates in the country. And while conservation
tillage has salutary environmental benefits through reduced soil erosion, arca farmers adopted this
technology primarily because it saves ti ve and money. Intcgrated post management and fast
develuping alternative agriculture technologies offer additional proof that economics can work in

favor of water qualiry.

In summary, there are numerous incentives that can motivate farmers to participate in water
quality programs to control nutrient losses to the Bay sysiem, These incentives include voluntary
land stewardship, government benefit programs, economic opportunities, and regutation. No single
incentive will do the job; rather, managers must rely on a reasonable mix selected from the entirc

gpectrum of purely voluntary to exclusively regulatory.



3. NUTRIENT MANAGEMENT

Programs and practices that were originally iniended o control erosion and soil loss have

provided a foundation for our current sirategy for controlling nonpoint soerces of nulrient loadings.

BMPs for reducing soil loss offer the additional bencfit of conirelling the nutrients and pesticide
residues attached to soil particles. Accordingly, water quality program managers have adepled

BMPs as the basic ¢omponent of a multiple objectives conservation strategy.

If, however, our walcr quality program is limiled to the use of conservation BMPs thiat have
been designed primarily for erosion control, nutrient control will not be adequately addressed. For
cxample, many BMPs arc ineflective in controtling the soluble putricd Tractions. In fact, several
recent stucics show that soms BMPs (e.g., contour farming, terracing, and no-till, when implemented
without notricnt management planning) can increase loadings of dizselved fvims of nutricnts. In

such cascs, BMP implementation may only be allering the pathway for notrients leaving dand arcas.

The Pancl urges the Chesapeake Bay jurisdiction.. to develop a uniform and clearly stated
approac’ to management of nutrient-rich materials, including animal wastes, che:ical fertilizers, and
mumnicipal sludges, stored on or applicd to land. These sources, whether agriculiural or urban, nst
be considered collectively in developing regionai and watershed nonpoint sourcs management
stratcgics based on a mass balance concept. To achieve the desired water quality objcctive, we

believe it is necessary to move beyond the traditional BMP approach.

The Panel recommends that the term Best Management System, which
would go beyond traditional soil loss concepts, be adopted by Chesapeake Bay
jurisdictions and Federal agencies. Use of this term will show common support of
a comprehensive nutrient reduction strategy. It should also improve
communication which has been confused by the varying uses of the established

term "BMP."

A Best Management System is defined as a combination of conservation praclices or

10



management measures, which, when applicd, will achieve nonpoint source pollution control through
reduced transport of sediment. nutrients and chemicals inlo surface and groundwaler. This tern

applies to agriculiural, forestry, and urban nonpoint source control measures,

The Best Management System concept is based on the need to promote combinations of
practices that most effectively protect or improve water quality. The Panel recognizes that in sone
instances, traditional seil erosion control BMPs cannot themselves reduce nutrient loadings, and may
actually increase nutrient loadings. Nutricnt management techniques, such as storage of animal
waste and application of fentilizer according to a nutricnt management plan, may also be insufficient
if soil erosion is not controlled. Best Management Systems take into account the clfect of soil
crosion control, management of animal wastes, synthetic fertilizers and municipal sludpes,
application of chemicals, bivJogical uptake of nutricnts, cstablishment of vegetative buffars and other

munagement measures. They can include sf ructural and management praciices.

Program managers also should selectively encourage the adoption of traditional BMFs that
are proven to be effective both in reducing erosion and in controlling nutrient loadings. Where
crosion control practices are likely to be ineffec ve in controlling nutrient loadings, nonpoint source
program m: sagers must encourage the adoption of a nutrient management plan for the same acreage.

Adoption of plans would promote the accomplishment of multiple environmental quality objectives.

The Panel belicves there should be greater emphasis on nutrient management plans, Nutrient

management plans should be applied to private and commercial lawn and turf, as well as agricullural

lands. These plans wouid establish appropriate nutricnt budgets, based upon manure or sludge

tcsting, soil tests, and nutrient application rates and timing. The goal i8 to have no cxcess nulrients
lost into the ecosystem. Nutrient management plans can be expected to provide cost savings Lo the

landowner, which makes the concept attractive and enhances the potential for voluntary adoption.

The Panel recommends that nutrient management plans be required and

implemented for lands that are targeted as sources of nutrient loading to the Bay.

Criteria for deciding which land areas must have nutrient management plans should be kept

11



consistent with the guidelines deseribed in the preceding targeting scction. Nutrienl managenent
plans for individual properties should be based an the nuwiss hatince concept, and be incorporaled

into the Best Management System approach described above.

Chesapeake Bay Program funds altocated for nenpoint source controls should be used only to
support those practices and combinations of practices included in a Best Management System. In
making fumd ig decisions, Bay Program managers should strongly emphasize their support of

nutrient management efforts,
4, ANIMAL WASTES

We expect that animal numbers, as well as densily of animal unils per acre in the Bay basin
will continue to increase and that total cropland acres will decline in the fulure, As a resull, manure
will hecome an even more important source of nutrient loads eriginating in the agricultural sector.
The States will not achieve a 40 percent nutrient reduction in the agricultural sector withoul

significa :ly improving the management and us¢ of manure,

We recommend that the Bay States be more aggressive in ensuring the
effective management of animal wastes. Specifically, we recommend that the

States target animal operations according to the impact that the may have on the
rexvurce. Larger or more intensive oporations should be a priority. Further, we
recommend that the States set mo datory animal unit thresholds above which they
will require farmers to develop and implement best management systems for
animal facilities. Farms in close proximity to surface water or vulnerable ground-
water, as well as aperatinns that are planning to expand, should be specially

targeted for program participation.

The authority is available at the federal and state level to regulate significant numbers of
livestock operations within the watershed. At present, reliance on this authority is sparse,

notwithstanding the mandatory nature of the kederal law. In cascs where the States have invoked

12



exisling anthority the results have been strongly positive.  Accordingly, the States should utilize the
regulatary a- harity provided under the Clean Water Act and as previded by State law 1o cnsure that
affccted livestock operalions participate in the States” animal waste control programs. The federal
guidelines should be revised to include nutricnt management as a permit condition and to lower the

throsheld limits.

The Bay States also should examine and track regional trends in the distribution and
characteristics of livestock operations, These data should provide uscful information for targeling
program resources and setling prioritics in the future. In addition, the States need to devote new
resources to research on management techniques for animal waste. The present heavy reliance on
manure storage as the centerpicee of the States” animal wasic programs is very expensive and
slorage without proper Iunere management does nol itsclf reduce nutrients. Cheaper and more
practical solutions need to be developed so that all farmicrs, not just govemment assisted furmers,

will be able to incorporatc improved nutrient management into their livestock operations.

The Bay States should encourage the development of markets for animal wi stes, as well as
muaicipal sludges and other organic wastes. As part of this effort, the Bay jursdiciions nced to
evaluate existing laws and ordinances prohibiting intercounty or interslate transfer of animal wastes,
municipal sludges, and composting bulking agents, and, where prudent, eliminate such barriers fo the

development of markets.

5. LAND USE, GROWTH, AND URBANIZATION

About 10 percent of the total area of the Chesapeake Bay Basin is urbanized, which is more
than | ¢ arca in pastures and approximately half the total area in cropland within the Basin. We
noted that total nonpoint source nutrient loadings from urbanized land exceed those from forest and

pasture tand, and are comparable to those from cropland.
Urbanization of the basin is continuing at a rapid rate, with an anticipated 20 percent

increase in population over the next 30 years. A recent Maryland study shows that from 1970 to

1980 the percentage increase in developed acrcage was twice that of population growth.
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Development is intensifying urban runoff problemis and increasing loadings of nutricnts to

wastewater treatment facilities.

The population growth that hac nceurred in the Bay area in the Jast 30 vears has come in the
form of suburban sprawl. This development pattern i3 extremely detrimental to the waters of the
region including the Chesapeake Bay. It results in large scale displacement of environmentally
beneficial land uses such as forest cover, wetlands and natural floodplains and introduces large arcas
of impervious surface. It is characterized by heavy use of low-occupancy vehicles which gencrate

farge pullulant loads and demand major conversion of natural arcas to impervions surfaces in the

forn of roads and parking lots.

The Report of the Year 2020 Panel and other studics have concluded that, if anticipated
growth in the region continues in the present patiemn, the Chesapeake Bay will nol survive. Future
growth must be accommodated by channeling it inw Jeusily centes, wsually precxisting, where it
can be served by more efficient transportation modes and other public facilitics and where it will
occupy a smaller footprint on the natural land surface. Those natural arcas and uses that are

especially beneficial to maintaining water quality nced to be protected.

The environmental benefits of concentrated development cer..ers have an aily in fiscal
necessities. The local jurisdictions which have experienced the heaviest development have found
that the demands for transportation and other pihlic facilities generated by inefficiently sited
development have overwhelmed their fiscal resources. However, political and legal obstacles to
changes in land use policies arc formidable. Overcoming these obstacles will require that the

urgency of the issue and strategies for addressing it be brought to the forefront of public attention.

We recommend thut the States, universitics, and local and regional agancies_
greatly increase their efforts to devise land use management systens that
accommodate growth in patterns that minimize environmental damage and can be
affordably served, devise methods to better distribute costs and profits of

development, and promote understanding and acceptance of these policies.

14



We also recommend that States provide the authority to localities 10
implement plans that guide growth while protecting environmentally sensitive
areas. Local planning needs to occur within the framework of statewide growth

management programs.

We recognize that the States are undertaking initiatives to address specific problems related
to urban and suburban nonpoint sources. These initiatives include efforts related to the inspection
and maintenance of BMPs, stormwatcr management, erosion and sedimentation controls, and septic

systems.

We recommend that the Bay jurisdictions continue to increase their
emphasis on controlling urban sources of nutrients, such as siormwater
discharges, runoff from paved areas and consiruction sites, suburban lawns, and
the nutrient-enriched groundwater somefimes associated with concentrated septic
tanks. The States should closely oversee local programs that include inspection,

maintenance, and monitoring efforts.

The Panel recognizes that this increased emphasis will require additional resources. The Bay
jurisdictions should consider a full range of alternatives for funding enhanced program activities,

including fee-based options, such as stormwater utility fees.

We recommend that the Bay jurisdictions intensify their efforts fo protect

those land uses and land cover (ypes that provide positive water quality benefits.

In particular, we recommend that additional efforts be made to encourage the
maintenance of forests, wetlands, and agricultural lands, most of which are held

in private ownership.

The Bay jurisdictions and relevant Federal agencics should develop a coordinated,

comprehensive inventory of forest and wetland areas within the Basin. Consideration should be

13



given to incorporating, and augmenting as necessary, existing inventories within a unified GIS. The
inventory should be designed to taciitate updating and tracking of changes, perhaps making use of

remoe sensing technology.

Each State should develop forest conservation policies and strategics aimed at preventing
urbanization from causing net losses of forests. The strategy should incorporate appropriate land use
planning guidclines as weil as public and private land conservation programs and practices, It
should provide adequate incentives to induce owners of forest lands to protect these resources so

they may continue to provide the polution control benefits that accrue to the general public.

The States should revicw their wetlands protection strategics for consistency with the Bay
goal of achicving no net loss of wetlands over the short term and a net gain over the long term. In
particular, the States should evaluale pressures for continuing conversions and alterations of wetlands
as Uie Basiu develops. If nocessary, the States should take action to increase the effectiveness of
their wetland protection programs, using the full range of regulatory and nonregulatory tools

available.

We urge acceleration of efforts to preserve farmland. Properly managed agricultural land
tends to produce lower nul ‘ent loadings on a per acre basis than urbanized land. The Bay States
should develop economic incentive programs for agricultural landowners to retain their lands in
current use. Participation in such programs should require that property owners adequately address

nutrient loading problems,

6. EDUCATION AND OUTREACH

The Panel found that Hitle information is available on the cffectiveness of education and
outreach efforts in encouraging the adoption of conservation measures for nonpoint source poliution
control. However, the fow studies we reviewed strengly indicate that education and outreach offers
very high payoff per unit of investment. Overall, we agree that effective, targeted, persuasive

education and outreach is vital to changing the behavior of many individuals who collectively
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contribute 10 nonpoint source pollution.

We recommend that enhanced educational efforts be given high priority as
a means of achieving nutrient reduction goals. Specifically, we recommend that
the Bay States refocus and restructure the educational components of their
programs to more effectively market nonpoint source control to targeted
audiences. Specific goals and measures of ultimate success in terms of both the
rate of adoption of nonpoint source control practices and ultimate improvements

in water quality must be established and adhered to.

Program managers should set marketing goals and should provide lraining, professional
incentives, and rewards for excellent performance. Similarly, incentives and rewards should be nmade
available to encourage the targeted audience to participate in nonpoint source control cfforts. Public
image, peer group (or wser group) influence and socia® responsibility should all be used in structuring
approaches for encouraging participation. Better information must be assembled and made available
on who is participating in voluntary programs, why they are involved, and where they get their

information.

The nonpoint source pollution issue involves a widc ai.ay of individuals, groups and
organizarlons, including bul nou lmted w oukowness, fanucts, lugpuls, developers, and
landowners. Therefore, the educational and outreach components of nonpoint source programs must
be designed for varied but specific audiences. We noted that some key audience segments do not
seem to be receiving educational and outreach services at all. Others may have been contacted, but

in a way that has failed to achieve desired results.

The agricultural community is served by several USDA agencies, state departments of
agriculture and forestry, extension services. indusiry representatives, cooperatives and farmers
associations. We found that there is not much systematic cooperation ameng these groups and
concluded that closer cooperation would enhance the success of nonpoint source control efforts. For

example, county level representatives have been particularly important contacts, and the training and
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use of extension agents to meet outreach and education goals must continue at a high level. Ata
time of budgetary and financial cutbacks, the role of these agencics in pollution preveniion and
contro} is essental, not peripheral. Attention to these waier quality responsibilitics shouvld have first

call on the educational portion of these agenlcie-s' hndgeis

The state forestry organizations provide leadership in contacts with Jandowners, loggers, and
the forest industry. Within the forestry sector, mechanisms should be put in place to inform
landowners of their responsibilities for protecting water quality, and to ensure that landowners have
comtact with cithor agency or consulting foresters in advance of entering into contracts to sell their
timber. This advance contact would provide landowners with better information about Best
Management Systermns upon which to base their contracts to ensurc that proper BMPs arc planned
and mplemented. State foresiry personnel should be provided the resources (o monitor harvesting
and regencration and to follow up on logging operations to advise the landowner of whether the

BMP component of his or her contract has been adhered (0.

It is critica® that all personnel involved in education and outrcach cfforts remain informed
regarding technical and programmatic developments. We found existing mechanisms inefficient for
ensuring the maintenance of an adequate knowledge base and skill level for staff working in

nonpoint source control programs. Effective staff training and continuing education programs rmust

be developed and adhered to.

We also believe that cooperative and collaborative arrangements between govemment
programs and other groups offer significant opportunities in education and outreach. In particular,
we believe that agribusiness has been significantly under-utilized with regard to education and
training of landowners. The potential for outreach within this segment is cnormous and if properly
tapped, vould gicaily augment government’s cofforts. A strongor cooperative approach hetween
government and the agribusiness industry would expedite the achicvement of many of the goals of
nonpoint source control programs. For example, we have noted that local representatives for the
fertilizer industry have established an exccllent rapport with Basin farmers. Such rapport can be the

foundation for educational programs on nutrient management,

18



We recommend that Federal agencies and the Bay Stales take advantage of
private sector expertise and establish public/private partnerships to further

common education objectives. We recommend that the Bay States undertake a

special initiative to offer more extensive training to representatives of indusiry, the
academic community, and environmental groups so that they can effectively

promote good nutrient management practices.

Private industry appears to be playing an incroasingly important role in nutrient and pesticide
management within the Basin. This development is largely driven by reduced costs resulting from
improved farm management, but the net result can be improved water quality. Crop Management
Associations and similar groups and companies lic at the cutting cdge of the farm information and
management revoltution. Every cffort should be made to aid these private entreprencurs to markel
and deliver an environmentally sound scrvice by providing raining and cstablishing a licensing or

cerfification program.

Universities offcr another opportunity for education and outreach. One example of the role
academia can play in outreach is itlustrated by university-sponscred or affiliated demonstration
farms. Government program staff and university staff should collaborate to a greater extent. - For

example, they should work together to develop courses that include current information on nonpoint
source control etrategies and practices. Such collaborative efforte ran reanlt in achieving muitiple
objectives, such as: ensuring that courses are available to mect the needs of the program managers
by educating current or future employecs; allowing for direct communication of the results of
university research to those who are developing or promoting programs in the field; identifying
program managers’ information needs and channeling rescarch efforts to meet these needs. Research
programs widlit universitics vffel a soutce of caportise in gathering and analyzing data. This
expertise needs to be better tapped by increasing the involvement of the scientific community in

management programs.

Public interest organizations have played a vital role in public education and policy

development. For example, cilizen stream monitoring programs have encouraged local Involvement
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in erosion and sediment control programs and provided valuable water quality information. Ficld

trips to local farms, publications on pesticides, lawn care and soil conservation, and other educational

activities have been invaluable. Several groups also conduct on-farm conservation demonstrations
and water quality research. Finally thic cammunity of groups and individuals plavs a kev oversight
and input role in the goal-setting and policy-making process relating to the nonpoint source
component of the Chesapeake Bay program. In this period of fiscal austerily, at a time when more
is demanded of the government and less resources arce available, the support of the public interest
community is essential. Not only can this community continue 10 provide information and education
dircetly to the public in the arca of nonpoint source pollution, it can help build and solidify the
political base of nonpoint saurce programs. Toward that end, Bay program managers and public

interest organizations should cooperate in every aspeet of the Chesapeake Bay cleamup.
7. INADEQUATELY ADDRESSED NUTRIENT SOURCES

Under the current Baywide nutmient control stratcgy, the Bay States have sought to achicve
the 40 percent nutrient reduction goal by addressing sources considered to be relatively
"controllable.” Consequently, a number of known and suspected sources of nutrients entering the
Bay system were initially excluded from the stratcgy and the water quality models that support the
nutrient reduction effort. 'We concluded that some of these sources, particularly the atmosphere and
groundwater, are associated with significant loadings. Thus, by specifically addressing them, the
participante in the nutrient reduction errategy will increase their chances of reducing nutrient loads

sufficiently to achieve the desired water quality improvements.

We recomm -nd that the Bay States and the federal government undertake

more aggressive efforts to address nutrient loadings associated with atmospheric

deposition, groundwater, septic systems, and shoreline and streambank erosion,

and that these sources be included in the nitrient reduction strategy.

Studies have indicated that between 25-35 percent of nitrogen loadings 1o the Bay come
from atmaospheric sonrees, making the atmosphere & major contributor to the nutricnt problem.

Sources include volatilization from sludge, animal waste, cheimical fertilizers, and autemotive and
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industrial emissions. The Pancl urges that these sources be incorporated into the 1991 reevaluation
studies and explicitly included in the reduction strategy. Also, expected increases in power
genera’ing capacity within the watershed may increase nitrate deposition and tend to negate nutrient

reduclions from other sources. Nitrate deposition must be addressed in the nutdent reduction
programs, necessitating State Air Boards® involvement in the process. The Bay program necds to

take advantage of the newly passed Clean Air Act to address these issues.

The Bay States should continuc to develop and implement strategies for controlling nutrients
enlering gruundwater, 'Where they have net done so alrcady, the States should initiete efforts to
protect groundwater from degradation by nutrients and to identify any arcas where degradation has
alrcady occurred, The Siates should target efforts to arcas where groundwater and the Bay system
are closely connected hydrologically. Full integration of groundwaler into Stale water qualily

programs will necessitate additional training for technical assistance specialists.

The hundreds of thousands of septic systems located within the Basin are an important
source of the nutrients entering the Bay system. Septic systems are not specifically designed to
remove nulrients and even when operating properly, can be a source of nutrient polluticn to the
water resources in the basin. We recognize that the Bay States are increasing the stringency of their
standards for septic tank design, installation, and mainienance, We support these efforts and urg, -
that the States and localities use land use planning and other appropriate mechanisms to prohibit the
installation of additional septic systems in areas where gseepage to Chegapeake Ray watere is lilely.
Further, the States should encourage the availability of sewage treatment to small communitics and
subdivisions, as an alternative o concentrated septic tanks, Further, the land application of effluent
from such treatment systems should be encouraged. Where sewage treatment systems are not

feasible, efforts should be made to provide a broader range of altematives.

Where they have not done so, the Bay States should limit development and other activitics
that aggravate shoreline and streambank erosion, and should undentake revegetation and other bank
stabilization efforts in areas subject to high erosion raies. The States should require develepers to
maintain forested or other types of buffer strips when development projects arc proposed in arcas

subject to shoreline crosion. Managing boat traffic and reducing speed limits would help reduce



shoreline erosion and attendant nutrient loadings.

Each of these sources or conduits of nutrients affects water quality and uncontroiled has the
potential tn impede achievement of the water quality goals. Because of their large contribution,
atmospheric and groundwater considerations are Bay concemns. However, these sources are also
quite difficult to contain. The Pancl recognizes that cost-cffectiveness considerations are important in
developing programs for inadequately addressed sources of nutrients, Therefore, efforts and

resources should be focused where there is the greatest likelihood of controlling the source.

In some cases, nutrient loadings originate from arcas outside the jurisdiction of the States
participating in the Baywide strategy. In such cases, cfforts should be made to bring other
responsible jurisdictions into the autrient reduction process. The Bay Progeam should adopt a total
basin planning cor-cpt that includes an evaluation of nutrient loadings originating in New York,
Wwest Virginia, and Delaware.  Opportuaitics to encourage nutrient reduction strategics in these

jurisdictions should be actively pursued.

8. INFORMATION AND RESEARCH NEEDS

As the Bay nutrient reduction strategics progress, improvements in the existing information
hasge and changes in how participating agencies manage technical information will be nceded, It is
understandable that detailed information and data are not available for all aspects of the program
now, but acquisition of better information necds to be a priority in the future. This information

necds to be computerized for casy retrieval and analysis.

We recommend that a greaier effort be made by all participants in
the Bay program to ensure that information requested and gathered be planned fto
streng hen and guide policy and program decisions, and that the Bay States
cooperate in developing a more consistent information management framework,

We recommmend that the Bay Program fund rescarch studies ard monitoring
progran:s to generate the data, information, and knowledge needed to refine and
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perfect nutrient management efforis.

Water quality information relating to nonpoint sources is lacking in many arcas of the basin.
Thuicfore, CPA, in cooperation with the Bay States, chould ovaluate current monitoring programs to
determine the adequacy of data to support nonpoint scurce policy making cfforis and assess program
effectiv.ness. The States should identify data gaps in the parameters studied and the watersheds
monitared, as well as opportunitics to cooperate with other monitoring programs or 1o modify
existing monitoring programs in order to expand their value for nonpoint source problem assessment

and program management

The Pancl is concerned about the tirnttations of the data and information available regarding
the watcr quality changes that result from the instalfation of BMPs in the basin. In order to improve
this data base, the Federal government and the States should expand their rescarch efforts on the
water quality effectiveness of @il BMPs. Most of the information available for BME etiectiveness
came from small plots. We believe that effectivencss studies should be conducted in phased steps,
moving from small plots to acmal field scale demonstrations. This approach allows for design
modifications to be made between sieps and provides program managers with the data from ficld
scale studies, which meets their needs for "real world" information. While we found information
lacking for all BMPs, particular emphasis should be placed on determining the effectiveness of urban
and forestry BMPs within the Chesapeake Bay basin. In addition, research and monitoring on the
offectivencss of combinations of practices and nutrient management approaches- whatl we ¢all Rest

Management Systems-- needs 1o be undertaken.

It is clear to the Panel that nutrient management represents the best option for agriculluie o
meet the water quality goals for the Bay. We believe that the U.S. Department of Agriculture
(USL)A), EPA, e state nonpolni SOUrce programms, and e stae universides should integrate ald
expand their research programs on sustainable agricultural and the management practices that reduce
nutrient loadings from agricultural lands. Managers need a better understanding of the biological
uptake of nutrients, as well as the relationship between changes in nutrient inputs and changes in

loadings.
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Current rescarch activitics should be expanded to determine the effectivencss of bulter sirips
to uptake nutrients from surface and sulsurface flows. Studies should be conducted 10 identily
relative values of plant species for use in buffer strips including trecs, shrubs, grass, and natural
vegetation, andd evaluate the management techniques that will maximize nutrient uptake of the mnct
promising specics. Additional studies should be done to identify which buffer characteristics are

most effective considering differing topop -aphy, soils, and adjacent land use.

Overall, it is clear that 1argeting is likely to become more complex and more information
intensive. Accordingly, we believe that improved information management tools, such as GIS will
be essential for effective and systematic targeting.  Ploncering efforts supgpest that GIS technolopy,
whicl allows more complex and seositive analyses of detailed scls of dila, holds preat promise as a
tool for effective allocation of resources. Such systems could be vsed in many other ways by locil
adnyiey: iors, and system costs could be shared. Still, we recogmnize that GJS frameworks can be
costly to develop, and we have not examined the cost-cffectiveness of using such systems, Bay
Jjurisdictions should undertake a formal asscssment of the costs and benefits of using GIS techinology
for tarpeling nonpoint source program resources. If cost cffective, consideration should be given to

developing a basinwide system bascd upon or compatible with the VirGIS system used in Virginia.

We believe the Bay States and the state universitics should undertake rescarch and training
programs for on-lot scptic systems to cnsure proper design, installation and maintenance for long-
term nutrient management effectiveness. Studies should be conducted that will avalnate various
options for resolving home sewage problems in areas where septic systems are failing or where
conditions wiil not allow their installation. Options should include the use of small-scale sewage
treatment facilitics, regional collection and treatment systems, and systemg that utilize gray water for

beneficial uge.

We arge that studies be undertaken to quantify the impacts of land use changes on water
quality. Data should be collected on the cumulative effects of land use changes (e.g., conversion of
forests to agriculture or urban uses and the conversion of agriculture (o urban uses) in order to assess
the sediment and nutricnt loading effects of these changes. These studies should estimale the amount

of land that would b cunsuied per unit of population growth for varying population densitics,
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These data would be used to predict land use changes and the resultant changes in nutrient and
seditrent loadings. The ebjective should be to provide the nonpeint source management agencies
with information nccessary to control and mitigate the loss of beneficial lai 1 use cover in each sub-

watershed thronghout the hasin

After reviewing modeling cfforts for the Chesapeake Bay, which support Bay programs, we
recommend that model developers and users ensure that modeling results always specify
assumptions, confidence intervals for specific estimated values, and limitations of the model output
for use in policy making. It is very important that the users of model output ¢lcarly understand these
limitations as they make program and policy decisions regarding the future direetion of the nonpoint

source programs within the Chesapeake.
9. YROGRAN ADMINISTRATION

The Pane! identificd a number of issues and problems related (o administrative aspects of the
multi-state, multi-agency, nutrient reduction strategy. Our concems had 1o do with lack of consistent
information upon which progratn comparisons could be made, incompatible program reporting
formats, difficulties in tracking program expendifures, and several additional administrative issues
mentioned earlier in our report. While these issues lack the political and public appeal of many of
the others raised here, the Pancl views them as extremely important to the overall program and
patentially capable of cerinnely imdsrmining it. We belisve that improvemente in program planning,
data management, financial management, reporting, and accountability arc necessary to cnsure

ultimate success in mecting the nutrient reduction target.

We recommen that program managers clearly identify their annual action
pltans jor accomplishing nutrient load reduction goals. Specific measurable
objectives need to be identified and progress in meeting those objc tives evaluated
regularly. The results of program evaluations should be documenied and made

available to the gencral public.

The Bay jurisdictions need to de a better job in selecting and tracking meaningful indicators
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of program progsess. For example, the States should track whether progress is made in correcting
the high priority nonpoint source problems identified through targeting efforts. In addition, the
States should collect and maintain information oa the numbers of farmers receiving »chnical
accistaner and the rate of adoption of all BMPz nnt juet thage that ans supported by costoshare
programs. The Bay States should conduct surveys to delermine the cffectiveness ol education cfforts

and to help reveal {actors that encourage or discourage the adoption of conservation practices.

We recommend that EPA require and the Bay jurisdictions use compatible
reperiing formals end data management systems for nonpoint source rionitoring

and modeling date and infor.. o

Corepatible repodting formats woeald hety provide o moce cobicrent pictne of coaditions
within the basin awd would allow more meaning el comparigsons of progess and approashss boivg
implemeoted in each jurisdiclion.  State waler quality mooitoring programs provide a good exeimple

of the use of cumpatible data gathering, analysis, and reporting formats.

We recommend that each Bay State establish a centialized accounting

system for funding and labor resources allocated to nonpoint source coutrol

Prigrams.

This centralized approach should identify funding amounts and the number of full-time
equivalent (FT#) employees allocated to each nonpoint source program component (e.g., cost-shate,
technical assistance, cducation). The approach should also identify resource allocations among
specific projects and arcas within each broad progr .m component. As in the case of technical
i1, ormation, the States should use similar tracking procedurcs to cnable comparisons of program
approaches among jurisdictions. The Panel recogmizes the enonnity of the task of managing such a
complex and multi-faceted program, but we also recognize the importance of sound management.
Public confidence wiit be eroded if difficullies that have been encountered in oversceing the
expenditure of cost-share funds and reporting on adminisirative and fiscal issues are not quickly

addiessed. We beteve that program success is dependent on the establishment of a more eflcctive

26



program management framework.
A NEW APPROACH TO NUTRIENT CONTROL

The preceding recommendations, il fully implemented, will resull in short-term improvementy
to the nonpoint source programs of all the jurisdiclioné. The Pancl believes, however, that a
fundamental change in the approach to management of nutrients is neeessary il the Bay region is 1o

achicve its ultimate goal.

The Panel recorunends thai the Bay jurisdictions and the federal agercies
develop a msy balisice acconnéing sysiem, whore nutricnd loodiags are bolunced
by the nutvionts rowsoved fror: the systen: plus those which ere vifrodvced ¢ud

W sl
SEgd,

This mass balance approach would jovolve collecling statistics on cach of the principal
components of nitrogen and phosphorus sources and uses. Sources would include animal waste,
commeicial Teriilizers, and municipal sludge. Uses would include crops harvested and wasie
compoested, incinerated or trunsporied outside the waterched, Thig approach is based on the idea that
a 40 percent reduction in nutrients must be reflected in significant relative changes in these sources
or uses. Either the sources must decline or the uses musl increase by a combined total of 40 percent

if we are to meel our i.utrent reduction goal,

The mass balance accouniing technique should not replace existing measures. Indeed,
several steps need to be taken by the jurisdictions before a el le mass balance equation could be
estimatcd. Fertilizer statistics must be collected and reported in a more reliable fashion. Animal

numbcrs and concenirations also need to be counted or estimated more accurately, In addition, crop
statistics will need 10 be more compicte and detailed in order to gencerate accurate yield and nutrient

uptake data. Fi ally, gaps in the mass balance equation will need to be identified and filled in.

Tt will take Hime ta improve data collection and analysis to the point where confidence that 2

mass balance measure truly reflects changes in nutrient loadings can be assured. Ewven rough
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estimates, howe cor, should prove qiite vscll o alowing assessment of progress under the
Chesapeake Ny Apivement, Althougl i nay tahe several years Lo cstablish a high level of
confidence in the mass balance approach, this procedure, in conjunction with existing technigues, is

certain to prove more detei . tonate than the current approach alonc.

In pursuing the development of a framework based on the mass balancs concept, the States
should underiake additional citorts 1o understarnil the processes by which excess nutrienis are
removed from the ecosystem by biological uptake, Greater understanding of this process has
application for a1l areas, including farmns, urban arcas, ad aguatic systens, and may prove 10 he the
miosi cast effective way to address many probloms. Winter ¢over crops, gree: manere, composting,
an7 biological uy e in veet ponds, weiands, ad forests, are examplis of specific processes o
shoull be undentos  in preater deptie The Pancl belicves that the development. of @ nuss hidaace

apptos. s caxzotial to a long range nulvient nsnagement strategy.
CONCLESTON

This Panct has reached consensus on this report (threugh free and ope.r discussion, and
exr aination of the information available to it. We commend the States, federal and locn! agencies,
and the private organizarions, businesses and citizcus for thelr recognition of the importance of
noupoint source poltution, and their efforts 1o deal wilh those problems.  Our inteat is to provide
constructive recommendations and suggestions that, when implemented, will increase the
accomplishments of the Chesapeake Bay Program and move the Bay region closer to the goal of a

healthy and predoctive ccosystem.
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