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PREFACE

In 1983, 6 of the 10 EPA regions identified nonpoint source (NPS) pollution
as their primary obstacle to realizing the objectives of the Clean Water Act.
They attributed this, in part, to progress in point source control during the
previous 10 years, but also to a lack of progress in NPS pollution control.
While point source control has matured, NPS control has been neglected, with
very limited funding, relatively little research attention, and no federal
regulatory authority. Although the 1972 Clean Water Act provided states with
money to develop plans for both point and NPS pollution control (under
section 208), until passage of the Water Quality Act of 1987 there was no
provision to implement the NPS components of these plans.

The targeted approach, recommended here, focuses NPS implementation efforts
to limited areas with the objective of obtaining visible achievements. This
recommendation differs drastically from the more traditional approach in which
program resources are made available to qualifying participants on an equal
basis throughout the state. Although the latter approach is politically
expedient and may achieve a great deal of NPS pollution control, its potential
for producing any detectable change in a water resource within a 25-year period
is quite low. The targeted approach, on the other hand, by concentrating
pollution control efforts and applying all project resources to clearly
specified goals and objectives can produce results in a reasonably short
period, such as 5 to 10 years.

As of 1987, most states have recognized the need to treat NPS pollution to
protect their high priority water resources, and many states are initiating
-programs to treat NPS pollution from agricultural, urban, and suburban areas.
This document attempts to aid these developing NPS control programs by drawing
from about 15 years experience in water quality projects including the Rural
Clean Water Program, the Model Implementation Program, and water quality
demonstration projects funded in the Great Lakes Basin. Wiile the concept of
targeting applies to all types of nonpoint sources, the emphasis in this
document is primarily on agricultural nonpoint source control.

This document was written prior to passage of the Water Quality Act of
1987, and therefore, does not specifically address the NPS provisions of this
Act. The Water Quality Act of 1987, in section 319, requires states to
develop programs to manage nonpoint sources of pollution. Section 319 specifi-
cally requires states to prepare, within 18 months of enactment, an assessment
report of their XNPS problems and &z danagement program for addressing XNPS
problems in the next 4 fiscal years. The Act authorizes $400 million over &
years for grants to states for implementation of approved management programs.
Thus, given this new mandate in the Water Quality Act of 1987, states have a
new impetus to assess and prioritize their NPS problems and to develop new NPS
programs and/or refine existing programs. This .document should be helpful to
states in developing their NPS assessment and management programs required by
section 319. In addition, states should refer to EPA’s guidance on
implementation of section 319 for specific guidance on the requirements of this
section.




EPA’s Office of Water is encouraging states to develop comprehensive State
Clean Water Strategies (SCWS) to help coordinate implementation of the NPS
provisions and other provisions of the Water Quality Act of 1987. Central to
the SCWS is the concept of targeting geographical areas for control action. The
NPS ctargeting strategy, as. presented in this document, is intended to
complement the SCWS targeting concept, more specifically it is intended to
present successful state approaches to targeting NPS water pollution problems.
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CONCLUSION

Targeting is a straightforward concept--identify priority water resources
and treat thé major sources of pollutants  that impair those resources first.
However, variability in hydrological Systems can complicate the targeting
procedure. This document is a working outline of the procedure and can provide
insight for state and local decision-makers involved in developing,
administering and implementing NPS control programs.

Many specific recommendations are listed but the need for states and
localities to be flexible in their NPS control efforts is recognized, too. No
two water resource problems, state agency infrastructures or watershed
landowners will be exactly alike. Thus, program flexibility to address a wide
range of environmental and socio-economic factors must be anticipated. Specific
goals and objectives, however, remain the focal point of NPS control programs
to achieve water quality improvements.

The nation is at a critical juncture  in NPS control. With several years
of project experience and research now complete, the ongoing process of
expanding NPS control efforts nationwide lies shead. Under the 1987 Clean Water
Act, states must now begin the formal process to bring state water resource

This is an immense task which requires a sound pefspective on how to proceed.
Targeting provides this perspective.

SUMMARY OF RECOMMENDATIONS

Setting Priorities At The State Level

l. Establish water quality authorities of different agencies. Define
roles and responsibilities of each participating agency. Appoint one
agency to coordinate the NPS control program. :

2. Set realistic program goals that will result in visible improvements
in water quality for priority water resources. Goals should be at-
tainable with the available financial and staff resources and within
4 reasonable timeframe. :

3. Assess the institutiomal résources and capabilities of all agencies
that will be involved in the program. Focus agency resources and
expertise on NPS control efforts that will be most effective in
achieving the srated program goals.

4, Establish a statewide water resource prioritization procedure to rank
resources in priority for NPS control projects. Prioritization of
water resources should be based on these criteria: identifiable water




resource problem that is controllable with treatment practices; high
probability of successful treatment with the available funding and
staff resources; and a high public use value. -

Setting Priorities At The Watershed Level

1. Define the institutional responsibilities and roles of all
participating agencies and establish one agency as the lead agency
responsible for administering the project. Identify communication
channels through which the project will operate. Appoint one project
coordinator to manage the project.

2. Refine the nature of the water resource impairment identified during
the statewide water resource prioritization process. Determine how
much and what type of NPS reduction will be necessary to restore
designated uses of the resource. .

3. Develop a watershed profile that will serve as a project data base,
including an inventory of nonpoint sources and point sources.

4, Establish water quality goals and objectives for each phase of the
project. Establish goals rhat are quantitative and measurable with
flexibility to accommodate appropriate modifications. Determine pol-
lutant reduction needed to achieve water quality goals. Determine
control options including land treatment, incentives for landowner
participation and regulatory ordinances. ‘

S. Assess methods for obtaining landowner participation and implement
those which are appropriate for the project area.

6. The selection process should be based on the following five criteria:

1) type and severity of water resource impairment;
2) type of pollutant; s

3) source magnitude considerations;

4) transport considerations: "and

5) project specific criteria.

The procedure for selecting critical areas should follow farm level
ranking of nonpoint sources. Two figures are provided on pages 39
and 40 as examples of farm level ranking for phosphorus and pesticide
use to iden:ify sources of priority resource impairment.,

7. Carry out the BMP implementation and water quality monitoring program
in such a way that impa:z:s of treatment on water quality are docu-
mented from the start. ‘

8. Maintain clear and accurate records of reporting, accounting and

evaluation procedures throughout the project’s life. A sample pro-
ject report outline is listed in Appendix A.

ii



- Chaptqr One
SETTING PRIORITIES

This document presents guidelines and suggestions for designing and imple-
menting a targeted nonpoint source (NPS) pollution control program to achieve
improvements in water quality. Our theme is that a state’s NPS control effort
should be coordinated and directed to focus resources on clearly specified,
realistic goals and objectives. Focusing program resources, or "targeting,'" is
recommended as a means of optimizing the visible water quality improvement,
thereby generating public support and .participation for water quality pro-
tection programs. : '

Targeting should occur at all levels of a state program. The state program
should select and target priority areas in coordination with national and
regional goals. Within priority areas, the program should target water bodies
that are likely to improve in quality as a result of NPS control treatment.
Finally, within the targeted watershed, individual farms and fields should be
targeted to optimize pollution reduction.

INTRODUCTION

Why, Prioritize

Although high quality water fesources are important to the economic welfare
of a state and are valued by the public, there are not enough public funds to
address all the significant water pollution sources that presently exist. Nor
is this situation likely to change. Analysis "of one of the earliest water
quality demonstration Projects, the Black Creek pProject in Indiana (35), showed
that nearly $1 million in cost share funding was not sufficient to address all
the pollution problems in a 10,000 acre agricultural watershed. The answer,
suggested by the Black Creek Project and reaffirmed in the Rural Clean Water

Program (RCWP), is targeting.

The concept of targeting assumes that focusing state resources to a limited
geographic region improves the chance of achieving visible water quality
improvement. Further, it assumes that as a result of demonstrating water
quality benefits the public will become more supportive of NPS control programs
and more closely attuned to overall water quality goals. Such a change of
attitudes with a corresponding increase in pollution control knowledge and
skill is the primary ingredient of lasting water resource protection.




National and State Water Resource Priorities

Before a state begins to target its nonpoint source problems, it should
consider any recognized national, regional, or interstate priorities. For
instance, restoration of the Chesapeake Bay, international treaties concerning
the Great Lakes, and the quality of the Ohio River are clearly stated high
priority water resource concerns shared by several government entities. Co-
ordination among these entities is essential to achieve water quality improve-
ments in shared water resources. Thus, for example, states in the drainage of
the Chesapeake Bay are working under a cooperative agreement to reduce NPS
loading to the Bay.

A state should consider the impact of treating one resource and affecting
another. For example, there should be an initial decision between targeting
surface water versus groundwater, streams versus downstream lakes or reser=-
voirs, or upstream lakes or reservoirs versus estuaries.

State and Watershed Level Targeting

State level targeting refers to prioritization of water resources for
treatment. This process is a ranking of resources according to specific
criteria which are indicators of a high probability of NPS project success.
Success is important for building public support and individual respoasibility
for pollution control.

Once .the priority water bodies have been identified, the project can
determine whether or not available resources are sufficient to implement enough
pollution control to achieve the water quality objectives. If resources are not
sufficient, the prioritizing procedure can be repeated to target subwatersheds
with definable water quality problems that can be solved.

Targeting at the watershed level involves identifying the predominant
pollutant sources, prioritizing these sources and treating first those critical
areas that contribute the most to the designated water resource impairment. A
targeting program designed to treat the major sources first can substantially
expedite the achievement of water quality goals.

OVERVIEW OF' A NONPOINT SOURCE IMPLEMENTATION PROGRAM

Three major .:eps ar: involved in determining how to control nonpoint

sources of pollut.:n. Firsc. : careful analysis of institutional resources and
capabilities shou.. ensure "% program goals are achievable. Next, priority
areas must be chosen where .amentation efforts will be focused. Finally, an
implementation strategy wr . considers site-specific factors should be

designed for each priority arza.

Nonpoint source pollution control requires the expertise and cooperation of
diverse agencies and organizations. National agencies can bring external

2



funding, related experience from similar projects, and other benefits to state
NPS projects. Where possible, appropriate regional agencies should be involved
because the water resources of a state are seldom independent of those in
~neighboring states, and interstate cooperation can benefit all participants,
Local agencies and organizations are essential because they provide the com-
mitment and implementation effort that determines ultimate success or failure.

Water quality agencies, primarily at the state level are recommended as the
most appropriate coordinators because their mission generally overlaps most
environmental interests and is usually closest to the water quality objectives
of the project. Assistance and input from other envirommental agencies or
organizations, too, is wvaluable. Agencies or organizations representing
agriculture, forestry, mining, urban and suburban sediment control, stormwater
management, and water resource planning should participate. Agencies or
organizations involved in planning or management of recreation can' play an
important part in planning, justifying, and evaluating the success of a
pollution control project.

Once institutional capabilities have been determined, a select number of
areas should be targeted and site-specific NPS implementation Strategies devel=-
oped. The selection of NPS priority watersheds should be part of a Continuous
Planning Process as mandated in section 303 of the Clean Water Act. This is
described in detail in 40 CFR 130 - the Water Quality Planning and Management
Regulations. ‘

States may also choose to select areas with groundwater problems for
development. of site-specific NPS implementation strategies. EPA is currently
developing guidance for classifying groundwater. This guidance will assist
states in determining which groundwater areas should be targeted for further
NPS control.







Chapter Two
SETTING PRIORITIES AT THE STATE LEVEL

Priority areas designated for treatment to improve water quality may be
selected for different geographic scales: regional (e.g., Chesapeake Bay and
the Great Lakes area), watershed (e.g., James River), subwatershed (e.g.,
Appomattox River), and farm levels. The area covered in each of these levels
may vary considerably from a small section of a watershed to basins of several
nillion acres. :

At the state level, water resources should be prioritized to achieve an
Sptimal distribution of efforts and funds. The development of a procedure to
prioritize state water resources should consider several factors, including:

l) concerns and interests of participating agencies, 2) establishment of
realistic goals, 3) resources and capabilities of institutions; and 4)
criteria such as water quality problems, economic factors, political con-
sicderations, and cocperation. This chapter describes methods for establishing
4 statewide water resource prioritization (WRP) program based on these
factors. :

ESTABLISH AGENCY AUTHORITIES

It is critical when establishing a state WRP program to determine clearly
wiich agencies have the aucthority to perform certain tasks. Without defi-
alction of authorizy, replication of efforts, conflicts between agencies
and/or omission of tasks could occur, thereby reducing the effectiveness of
the progran. , . '

All appropriate agencies should be encouraged to contribute to a WRP
program. The stata should draw on faderal, regional, state, county, and loecal
adgencies o the extent possible. Because the causes and impacts of water
qualicty problems are diverse, a wide seleaccion of agencies should be involved.
Appropriate state agencies may Iinclude those with intarests ia l) water
rasource planning, 2) natural resource protection, 3) land use planning, <)
point source regulation, 5) agriculture, mining, construction, 6) economic
evaluation, and 7) health and welfa:g. '




Interagency Commitments

.

Mulciple levels of commitment from some agencies may be necessary. Parti-
cipating state and federal agencies should pass authority to complete project
tasks to their local counterparts once a watershed is selected. For example,
the state office of the Soil Conservation Service may be involved in selecting
priority areas;- and county personnel should be given authority to conduct the
implementation of treatment within the selected priority areas. Multiple
levels of commitment by different agencies allow efficient collection of data,
formulation c¢f plans and utilization of limited staff vresources. Involving
different agencies will generate broad support in the selected priority areas.

Coordination Among Agencies

Because several agencies will be involved, coordination among the agencies
is essential. Together, agencies should determine the tole each will fulfill
such as data collection, technical assistance, financiatl management, edu-
cational assistance, enforcement of regulations, program development and im-
plemenration. It is recommended that one state agency be accountable for all
aspects of the WRP program. This does not mean that only one dgency partici-
pates in the program activities; rather, one agency is responsible for coordi-
nating cthe activities of the many agencies that have WRP program re-
sponsibilicties. Apptopriate and cleuarly stated authorities should give a firm
foundation to a WRP program. :

SET REALISTIC PROGRAM GOALS

Once « network cf agencies has been estublished - and agency commitments
have been specified, progrum gcouls should be developed. Goals should be
cledarly stuted to the extent possible in quantitative, measurable terms so
that progress and daccomplishments cun be assessed. Flexibility should be
ullowed so that individual projects within the program can modify their goals
ds knowledge of the dynamics of theit water iresoutce problem is obtained.

Quantitative and Measurable

Quantitative goals may be based on water pollution standaids, pollutant
concentrations and/or loadings, testoring biological resources, or the amount
c¢f lund ot sources tieated. Fo: example, a quantitative goal would be to meert
Stute »stundaids for u designated use, such as the maximum fecal colifoim
concentidtions uand frequency sf exceedunce allowed fet shellfishing watets.
On the cther hand, a godal for a specif ic project could be tc achieve u stated
averdge condition, such as concentration of nitrate nitrogen (N), or to
dchieve 4 lcading reduction, such as for sediment or phosphorus. Many
autrient and sediment control projects focus on achieving a certain percent
reducticn in concentiations and/or loadings. Such goals should be based on
the estimated magnitude of reduction necessdry to achieve a perceptible change
in water quality. Progress toward these quantifiable goals can be measured
through achievement cof operaticnal goals expressed in conventional land treac-
mant teims. For example, operaticnal goals may be to treat a specified per-
centdage cf targeted cropland with conservaticn tillage ov number of identified



inimal operatlons with barnyard runoff controls. Operational gocals provide 4
framework for accounting on-the-ground project implementation. These goals
should be very specific, distinguishing treatment of critical areas from
general conservation needs.

Interim goals can be developed for phases of the project. These project
goals should correspond with the time required to complete various activities
and should anticipate the i1esponse time of the water resource.

Timeframe

In establishing program or project goals, the timeframe for implementation
and water vesource tesponse should be considered. Some water resource prob-
lems respond quickly to intensive treatment, whereas others require extensive
treatment and involve long response times. Likewise, cercain types of water
tesources vrespond rapidly to treatment. For example, a first order scream
would respond more quickly than a lake (2).

Therte ate two timeframes to consider in establishing realistic goals: 1)
the time 1n which water resources can actually improve to the desited level in
a physical, chemical, biological, or aesthetic sense, and 2) the time re-~
quired to document the water resource improvement through monitoring. The
latter considevation achieves accountability but places more «constraints on
the project, because it requites a monitoring timeframe that includes « pre=-
tteatment period, an implementation pericd, and a post-treatment period. As
tllustrated by the Model Implementation Program, too often in NPS projects the
time ullowed for obsetving water tesource benefits dces not tealistically
consider start-up petiods, pre-implemencation water quality data needs, Best
Management Practice (BMP) implementation stages, and the responsiveness. of the
water tesoutce (3). .

ASSESS INSTiTUTIONAL RESOURCES AND CAPABILITIES

Focus Resources

A key to developing 4 successful NPS Lmplementation program is to focus
sfforts on only as many water resources as can be adequately treated with the
frnancial and technical suppott available. Spreading implementation funds toco
thinly teduces the chance of cbtaining uany obsetvable i1mpact on watet 1 esource
qualiey. Fivst, the tredted watet i1escurces will not tespond sufficirently te
testite 1mpaited uses, and, seccnd, public and legtisiative enthusiasm for NPS
caplemencation will decline before che gCals ate uchieved. Demcnstratisn of
muccessful NPS conticl 1n 4 few Lntensive projects can be more effective than
trearing a large 4area where water quality effects may take much longer to
cbserve. ‘

It 1is important that water resource preblems be assessed and priorvitized
Sefore state level funding tequests for Lmplementation are made. Ideally,
funding decisions should be bused zn rafctmation from dssessment of  economic
use lmpaliments and the anticipated cost to ulleviate the ptcblems. In many
cises, doing nothing about an NPS 1mpullment 1ncurs tremendsus cost oo tne




e2conomy of a state. For example, closure of Oregon's Tillamook Bay to com-
mercial and recreational shellfishing by the Federal Food and Drug Adminis-
tration would have cost the public more than $30 million in bernefits over a
ten year period. The cost of the Rural Clean Water Program (RCWP) project to
clean up dairy wastes was $6 million, considerably less than the benefits (4).

Additional Resources

*

Intensified NPS control efforts within a particular watershed require
appropriate fiscal authorizations and experienced technical assistance
staffing. Funds are needed for information and education programs such as
field days, meetings, and one-to-one contact and service programs, such as BMP
demonstrations, pest scouting and soil ‘sampling services. Such programs have
been helpful in obtaining participation in NPS programs and have aided in
reinforcing the proper use of implemented practices (5,6). To conduct these
information and education or technical assistance programs, projects require
funds und personnel in proportion to the size of watershed and the intensity
of the programs.

Expansion of NPS control efforts to include additional watersheds, too,
requires additional fiscal authorizations to cover the expanded work load.
Wichout udditional funds and staff, newly designated projects will drain these
resources from established projects and diminish the potential for all pro-
jects to achieve their goals. :

RANK NONPOINT SOURCE PRIORITY AREAS

Criteria for Statewide Prioritization -

) Prioticization of state water resoutces affected by NPSs should be . based
on the following three criteria:

1) the watet resource problem should be identifiable and control lable
with treatment practices;

2) treatment should have a high probabiiity of producing visible water
qualicty improvements with the level of funding available; and

3) the water resource should have u high public use value.

Priotity for treatment should be given to those water resources which meet the
Jabove criteria. :

Probability of success is vital to the state's ongoing NPS control
efforts. In order to achieve water quality goals, NPS control must become a
public concern with heightened individual awareness of responsibilicy for
resource stewdrdship. Such concern and awareness will develop more easily
when 4 state program can demonstrate the value of NPS control with examples of
successful projects which yvield public benefits.
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Development of operational guidelines for identifying and selacting
priority areas is the next step in the prioritization process. There are fiye
general categories of factors which need to be considered when developing
these guidelines.

1) degree and type of water resource problem
2) economics o

3) politics

4) willingness and capability of participants
5) instituctional constraints

k4

Degree and Type of Water Resource Problem. Several factors should be
considered when evalJEEing 4 water resource problem, including the degree and
sources of impairment, the type of water resource, and the type of pollucant.
The severity of existing problems, potential for resource degradation, and the
estimated magnitude and distribution of pollutant sources should also be
examined. Water quality degradation could have many causes, and. it is of ten
not only a result of NPSs but other pollution sources as well. Warer quality
problems attributable to specific point sources often have an NPS component
that must be treated. Therefore, some water resources require treatment of
both point and nonpoint sources to meet the desired level of water qualicty
improvements, ’ )

Once the severity and sources of the preblem have been assessed, Lreatment
feasibility should be evaluated. The biological "and physical comp lexity of
water resources may complicate treatment selection. For example, areas with
surface dand groundwarter problems may require specifically tailored approaches.
The type of pollutant may also dictate the type of treatment needed to al-
leviate a particular warer quality problem.

Economics. The two main economic factors are Costs incurred due to use
impairment and restoration of the impaired uses. Benefits from agriculctural
NPS treatment may be designated as on- ar off-site as well us short- or long-
term, Recipients of these benefits may be landowners (e.g., furmers or
Property owners neuat water bedies), communities (e.g., ‘consumers ~f public
drinking water supplies and recreational appertunities), or commercial enter-
prises (e.g., fisheries nt recreati 'n- based enterprises). Part of the priori-
tizing process should include un assessment of the water resource use by the
public and the economic value of this use. The estimated amount of funds
required to implement a project should be compared to the estimated benefirts.
Attention should also be given to the distribution of these benefits among all
participants, including private citizeas, local entrepreneurs, and the local,
Stdte or tegional community.

Politics. Political fuctors alwavs influence the selectien f prioricy
wdlel tesources, und these factors must be incorporated in the process in a
wday that strengthens the program. Politically favored projects are projects
which have ocutstanding interest droup support. These projects may be used to
showcase the entire program. Care must be taken, however, rto assure that such
projects meet the program's technical selection criteria. These projects
should not utilize funds and personnel in excess of the shares committed to
their level of priority within the entire program.
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Willingness and Capability of Participants. Landowner participation is
essential for a successful agricultural NPS control program. Most NPS control
projects have relied on a voluntary approach, usually through cost sharing
incentives. Voluntary participation implies landowner acceptance of water
quality goals and a commitment to project objectives. The voluntary approach,
however, has not always been successful.  Economic stress, in particular, has
been an obstacle. An important 'step in program development is to examine the
willingness and capability, and economic condition of landowners and local
agencies within project areas.

Regulatory Authority. The use of regulation could change the perspec-
tive of landowner participation. Two project areas within the RCWP have regu-
latory authorities and have had extremely high landowner participation (FL-
RCWP, OR-RCWP). For example, the existence of regulatory authority, although
not used at the present, has greatly encouraged the voluntary participation in
the Florida RCWP project. Thus, regulatory authority, if available, is likely
to increase the voluntary cooperation of landowners.

Institutional Constraints. Some final considerations are the constraints
on agencies which may be involved in the NPS control program. Though water
quality related, the mandate of some agencies may be quite rigid, restricting
the ways in which these agencies can participate’in the state program. Con-
straints on time commitments and staff availability will also affect the roles
of different ugencies participating in the project. ‘ :

Examples of Statewide Water Resource Prioritization

Various strategies have been utilized by states in the prioritization of
wdter resources. Several states use screening models to prioritize their
wdter resoutces, whereas at least one state, Illinois, has more of a local
grassroats approach. Five such selection processes are discussed here to
tepresent different approaches used by Maryland, Pennsylvania, Illinois, Ohio,
and Wisconsin. : “‘ :

Maryland. A rating system where watersheds ure ranked and selected by
state ugencies was developed for prioritizing Maryland's watersheds based on
agricultural nonpoint sources of pollution (7). This procedure was developed
by a technical team established by the Maryland State Soil Conservation Com-
mictee. This committee, in cooperation with the Maryland Department of. Natu-
ral Resources and Office of Environmental Programs of the Department of Health
and Mental Hygiene, used this procedure to prioritize the state's watersheds.

Separate tankings for patentiul, not measured, loadings nf P and N were
developed for two levels: 1) the petential louadings that accur at the buse
~f each of the 124 watatsheds; and | 2) the potential loadings of each water-
shed inco Chesapeake Bay.

A relatively straightforward ser of criteria was used in the ranking
process, including the amount of agriculctural land, percentage of such land
on steep or permeable soils, use of conventional versus conservation tillage,
and potential P delivery estimated on the basis of fertilizer and manure
dpplication rates and calculated delivery rates. The use of other soil con-
servation BMPs in uaddition to conservartion tillage is not consideted bv this
classification scheme.

o




Jdne aavanrage >f rhis ranking system is that it does not require axtensive
data collecrcioan. In fact, most of the necessary information could progably he
obtained from.existing resource surveys. Second, the system allows Screening
of all watersheds within the state with respect to their potential effects on
a regional water resource, Chesapeake Bay. The disadvantages are that it does
not include a factor for the sensitivity to impairment or quality condition of
the water resources wirthin each watershed.

Peonsylvania. Pennsylvania's system for prioritizing water resources is
similar to Maryland's in that the system is initiated at the state level by
the Department of Environmencal Resources. A departméntal task group of
eXperts in soils, water quality, and agriculture has developed and implemented
a priority ranking procedure using uniform criteria to assess each watershed
within the state. In contrast to the Maryland system, Pennsylvania's criteria
consider the use of cropping practices, site-specific factors (e.g., soil
erodibility and rainfall intensity), and an index representing the sensitivity
of lakes and impoundments within the watersheds (8). Pennsylvania's system
also includes a factor representing the effects of acid mine drainage as wel]
as agricultural nonpoint sources. These factors were placed into a formula to
rank 4ll 104 watersheds in the state. '

Pennsvlvania's pricritization scheme was taken from their section 208
plan. The use of section 208 pluns by other states in the development of water
tesource prioritization programs may be beneficial, However, since the in-
itial secrion 208 plans were developed some time ago, these plans should be
teevaluated and updated. Some section 208 plans may not be adequate due to
the lack of knowledge or emphasis Placed on nonpoint sources when the plans
were developed. Pennsylvania has q mechanism to update previously ranked
watersheds using new information on stream P-levels. Such watersheds may
advance in treatment priority.

Advantages of Pennsylvania's approach are that it considers mote specific
information udout the cropping practices and alse allows far consideration of
the quuality ¢ nditions of the lakes and impoundments. For. this vVery reason,
however, it requires more data und ef fore to compile information and calculate
the ractings.,

Illinois. Unlike the two approaches described above, Illinois uses a
grassroots dpproach iniziated ut the local level for prioritizing watersheds
in need of agricultural NPS treatment. Watershed pProjects are identified at
the county level, and reviewed, screened, and pricritized at county, regional,
1nd two state levels (9). Emphasis is pluaced on soil erosion because it nas
o¢en identified us the most savare NPS related problem.

The primdry level ~f auchericy f-r NPS caneral invelves county persannel,
incluging the soil and wWater conservatisn districes (SWCDs). Potential pro=-
jects based oa un inventory of critical dreas dre being developed by the SW(Ds
dlong with other local agencies. If 4 county submits more than one potential
project, chen it must prioritize them. The first review of submitted pro-
Posals must be done by a committee tepresenting a region of the state. . The
regicnal committee reviews potentiul projects submitted from the counties in
its area. then prioritizes the pPreposed projects and passes them with rankings
4nd comments to the Scate Watershed rirricty Committee. The state crmmiteae
may seek additional information from inaividual. porential projects by direct
FEQUest to the counties. It submics vomplere plans te the State Soil Zrosion
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and Water Quality Advisory Committee, the fourth level of governmental review,
for final approval of the resource prioritization and recommendations.

This grassroots approach gives strength to the program by utilizing the
people who are most familiar with local water resources. On the other hand,
only those projects submitted by the counties are considered. If a particular
county did not- have personnel who were ambitious enough to submit plans,
critical areas in that county would be overlooked. 1In addition, counties that
can make themselves heard might be given preference, even if these counties
did not actually have water resources that merited priority program funds.

Ohio. Ohio utilizes a much more data intensive approach to water resource
priorictization. In addition to agricultural NPSs, the strategy considers
other sources of pollution (e.g., wastewater treatment, waste disposal, and
other NPSs) and different uses of water resources (e.g., public water sup-
plies, groundwater supplies, and recreational resources). The strategy uses a
computerized information system with nine maps or layers of information.
Information from these nine maps is used by individuals or small groups of
individuals within various state dgencies to select independently watersheds
for treatment. Emphasis is Placed on restoration of water bodies with the
most severe degradation and the need for protecting the most valuable
resources. Watersheds that are selected by more than one group are reviewed
by a policy team which formulates the final prioritizaction.

This method employs a sophisticated data analysis system interpreted
through professional judgment. It emphasizes multiple sources of water pol-
lution and considers the uses of these water resources. The disadvantage of
such a system is that it is expensive to develop the data base. However, once
the daca base has been developed, it can easily be updated and maintained and
has numerous other uses for resource dssessment and planning.

Wisconsin. The State of Wisconsin has designated its Department of Natural
Resources (DNR) as ics lead NPS Jdgency, and the DNR has developed a process
far ranking state priority ureas. The DNR has ranked each of the state's 330
watersheds according to severity of land management and water quality prob-
lems. Watersheds generally overlup two to three counties, including about
{00.000 acres. Priority watersheds are cthose where NPS .problems occur over
extended uaredas and where major portions of the watersheds require intensive
NPS controls. Watershed projects address agriculcural as well as urban prob-
lems.

The selection process for prioricy watershed projects is designed to
tavolve local and regional interests while meeting statewide water qualirty
ydls and objectives. Accordingly, it is désigned to incorpatrate quantifiable
«id nonquantifiable criteria,

the primary selection criteria are: 1) the severity of water quality use
tmpairments; 2) th2 practicability of alleviating the impairments; and 3) the
threat co high qu..ity, recreationally valuable waters. Secondary criteria
include: 1) the ps:ential to achieve a significant reduction in the amount of
pollutants from the nonpoint sources in the watershed; 2) willingness and
capabilicty of counties, cities, and villages in the watershed to initiate the
project wichin a 2 or 3 vear periced; 3) likelihood of owners or operators of
critical nonpoint sources to participate in the project; and ) public use of
the lukes, streams, und groundwdater (10).
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The Wisconsin DNR uses a four SLep process to select priorizv wdtersnegq
projects. The first step is a technical screening to identify the top 25% of
the watersheds with the most severe land management and water quality prob-
lems. The screening is based on weighted land management and water qualicy
characteristics. Land management characteristics include the extent of severe
soil erosion, the extent of urban land in the watershed, and the concentration
of animals in the watershed. Water quality characteristics include the extent
of acreage in.lakes and streams.

The second stép involves regional review of the top priority watersheds.
Regional committees review the watersheds in their areas and each nominates
three watersheds for further consideration. This process narrows the list to
about 30 eligible watersheds. Regional committees may nominate one or more
"wild card" watersheds not on DNR's initial screening. The "wild card" con-
cept assures that watersheds which have significant local merit (e.g., high
public use) or unique problems (e.g., groundwater protection needs) are con-
sidered. The review is based on the criteria listed above. '

The third step is review by a state level committee consisting of various
agency dnd interest groups. This state committee narrows the list to 13 to 20
watersheds for inclusion in a selection pool.

The final step is DNR's selection of priority watershed projects from the
selection pool. Projects are selected annually by DNR in accordance with
availuble funds. The first three steps in the process are repeated every 2 or
3 years. ‘ ‘

Groundwater in Statewide Prioritization

Another fuctor affecting statewide prioritization of NPS problems is the
identification of groundwater recharge areas needing a high level of pro-
tection from nonpoint and orther pollutant sources. According to a recent EPA
tepott, ' nearly half of the states have developed or proposed groundwater
classification systems (11). These svstems are being used by states to set
priorities for groundwater protection since such svstems typically identify a
range of groundwater uses and the value attached to each use. Different uses
merit different levels of protection. Certain decisions regarding facilirty
siting, acceptable land management practices, and contamination cleanups will
be based on these state classification systems. State NPS programs should
integrate groundwater protection needs in any.scheme for prioritizing state
NPS problems. A state's highest NPS control priority may be to protect one of
its sole source aquifers for public drinking water supplies,

The 1986 Amendments to the Sufe Orinking Water Act (SDWA) established two
Aew programs which will affect state efforcs Lo protect groundwater from
ncnpoint and other sources of pollutants. Specifically, the Amendments created
the Sole Source Aquifer Demonstration Program to protect critical portions of
designated aquifers and the Wellhead Protection Program to protect areas
around wells supplying public drinking water systems. These two new programs
will provide resources for planning and implementation, and therefore, will
affect state NPS control activities., Presumably, some NPS implementation
4ctivities will be conducrted in Stutes in conjunction with these two new
programs. o '
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e The Sole Source Aquifer Demonstration Program, SDWA section 1427, re-
quires EPA to establish demonstration programs to protect critical
aquifer areas, that is, to protect all or part of a designated sole
source aquifer from degradation. EPA is to establish, by June 1987,
criteria for selecting critical aquifer areas. States and local authori-
ties then are to map these areas and provide a comprehensive protection
plan to EPA for such areas. Once a plan is approved, EPA may enter a
cooperative agreement to implement a project on a 50/50 funding basis.,
The maximum grant to 2 state for any one aquifer is $4 million per year.

o The Wellhead Protection Program, SDWA section 1428, requires states
to develop programs for protecting areas around wells supplying public
drinking water systems from contamination that could harm public health.
EPA is to provide criteria to states for defining wellhead protection
areas by June 1987 and states have three years to submit plans to EPA.
State wel lhead protection programs. must identify the responsibilities of
state and local governments among other requirements. Upon EPA approval,
states are eligible for EPA grants for 50 percent of costs of plan
development and implementation.




Chapter Three

SETTING PRIORITIES
AT THE WATERSHED LEVEL

Once statewide NPS-affected water resources have been prioritized and
decisions have been made concerning how far down the priovity list the state
Ptogiam can spread its effores, problem definition and implementation strate-
gles within selected watersheds must be fuither refined.

DEFINE INSTITUTIONAL RESPONSIBILITIES AND COMMUNICATION CHANNELS

The Lead Agency

Table 1 (page 15) Provides un outline of the primuiry steps feou
dSh5essSting 1nstituticnal 4allangements, Once the lead dgency has been
designated, 1t has the tesponsibility (o 1dentify other potential ccoperuating
JRencles such as:  USDA Agiricultutal Stabilization and Conservation Service
(ASCS), USDA Sc1l Conservarion Sertvice (5C5), state Cooperative Exrension
Setvice, US Geclogicul Suivey (USGS), state 3agricultural agencies, regional
Jgencies und plunning commissions, and cocnservation distiicts and
Agticultur ul Stabilizuarion and Consetvation committees, Public land managers
such as Buteuu of Land Mandgement and Fotiest Setvice personnel should be
tncluded. Experience has shown that 1ncluding all affected ot related
Pdttiles 4t the planning stage 1s ¢ritical in getting a4 NPS conrrol project off
sn the tight foot.

The Project Coordinator

-

Scme 1important lesscns leained 1n program management have come from the
Model  Implementation Program (MIP) (3). Perhaps foremost ameng these 1s the
sttcng MIP vrecommendation that 1ndividual NPS control projects designate 4
ccordinater., Ideally, the coordinater should be g person with becth warte:
quality and project mandgemant experience. Those MIP ptcjects which had no
PLCject cocidinatol experianced ptcblems such as lack of lnteragancy ccommuni-
¢aticn and confusion over responsibilities. The coordinator should be 1n-
volved from the outset of Ptoject planning on a full-time basis, :

The MIP experience also indicates that a lead agency should be designated
LC cooidinate project activities. Preferably, the lead agency should be local-
!v bused and have water quality concerns as a primdry mandate, Although MIPs

focused only on agiicultural NPS control, these recommendations should - apply
tc other tvpes of NPS contrel projects as well. : .




TABLE 1. STEPS IN INSTITUTIONAL ASSESSMENT

l. Identify Cooperating Agencies:

--Federal, state, and local government
--Planning districts :
-~Private groups/organizations

2. Assign Lead Agency With:

--water quality as a primary mandate
~-state accountabilicy

3. Evaluate Cooperating Agency Roles:

--data gathering
--delivery service
-=~technical assistance
~-monitoring und evaluation
--finuncial services

4. Delegdate Authority According To:

--dgency mandates

--finuncial resources

~=dgency management commitments

--legal authorjity

--ubility to cbtain preject funding independent
————— . i ————

of the other cooperators
-=-the agency's local commitment to the project

3. Produce Summary Document Outlining:

-~rolesandresponsibilities
-=-coordinating mechanisms




Establish Agency Roles

The cooperating agencies should meet and determine the role each will
fulfill in carrying out the project: data collection, service delivery,
technical assistance, program development and implementation, public re-
lations, etc. An evaluation should also be made of each agency’s potentially
available NPS resources: money, grant funding, loans, cost sharing programs,
legal authority, and personnel. ‘ '

nation. This explanation of designated responsibilities of each agency, signed
by all participants, will serve.to clarify each agency's role and prevent
future misunderstandings. Although in many states this was done in a general
way d4s part of the section 208 planning process, NPS implementation plans at
the project watershed level need to be much more specific in terms of rasks
and responsibilities.

Institutional capabilities must be evaluated before, during, and after
specific implementation sites are chosen to ensure that adequate resources are
"available and responsibiliries are clearly delegated. .A basic recommendation
from the MIP experience is that agency responsibilities and tasks be defined
clearly, agreed upon, and recorded in written contracts and memoranda of
understanding (3). Table 2 provides an. overview of agency capabilities and
Possible roles in NPS projects. : .
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TABLE 2. INSTITUTIONAL ASSESSHENT, CAPABILITIES AND POTENTIAL

COOPERATING AGENCIES AND ORGANIZATIONS.

ROLES FOR

. Agencv/Organization

Usha -
Soil Conservation
Service

Cooperative State
Extension Service

usoa

Agricul tural
Stabilization and
Conservation
Service

US Environmental
Protection
Agency

'US Forest Service

US Geological
Survey

LS Fish und
Wildlife
Service

Sctate Department of
Agricul ture

<

Capabilityv/Expertise

Technical guidance on soil
conservation, animal wasrte,
and water quality management
systems

»

Education of farm and nonf arm
audiences; technical advice;
fertilizer and pesticide
management programs; manure
and soil testing

Cost sharing for approved soil
conservation or water quality .
management practices;’
dgricultural data and

Crop statistics

Water qualicy monitoring;

evaluation of resource impair~
ment; control of point sources

Technical ussistance in forest

management ; gssistunce for tree.

planting and harvesting

Watershed monitoring; hydro-
logic informarion

Information on. impuairment,
value, und recreatinnal use of
water resource

* Crop statistics, cost sharing

programs; liaison to farm
communicty )

(Continued)
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Possible Role

Assessment of soil and
water resources; incorpo-
rate water quality goals
in fawmm plans; assure
proper BMP implementation;

‘data source for project

planning

Informational and
educational support;
identifying agri-
cultural community

leaders; motivational

support; 4H youth projects

Financial incentives for
participation; provide
records of present
conservation status

Wdater quality technical
dssistance; clarifying
regulatory cptions;
guidance for project manage-
ment and reporting; data
saurce for project planning

Technicul ussistance to
landowner; ussessment of
forest-related NPSs

Data source for project
planning; assistance in
developing a monitoring
plan

Planning and justifying
NPS control -project

Project planning




“

. Landowner associ-
.dtlons, environ-

Table 2 (Continued)

State Water Quality Warter quality monitoring; water

or Environmental” quality assessments;

agency establishing quality standards;
regulatory authority

Regional/local plan- Planning capabilities; resource

ning agencies assessments; coordination of
local efforts; identification of
funding options

Administration of local
agencies reporting on progress

Soil and Water
Conservation
Districrts

Contacts with individuals

af fected by projecte; support for
project objectives’ education
and information

mental groups,
commodity groups,
farm groups

Coordination of NPS ,
project; monitsoring water
resource impairment

Coordination of local
agencies; reporting on
progress and objectives

Leadership in local
initiatives; technical
assistance with soil
conservation or water
quality management;
targeting farms;
education

Information and aware-
ness efforts; promote
local support and
participation

DEFINE NATURE OF WATER RESOURCE IMPAIRMENT

Once projuct dtedas have been chosen from the prioritized list .und the
institutional/organizational framewoark and tesponsibilities have been map ped
UL genetally, the nexe step is to refine furcher the nature of the water
tesource problem. This will fucilitate MOre uccurdte critidal Jdrea idencifica-

tion and BMP selection.

Poliutant Loads Versus Concentrations

Many previous ugricultural

NPS control projects (e.g., LA-RCWP, .IL-RCWP)

have stuted water quality goals in.terms of pollutant loading reduction with-
~ut due considetation of the dctual use impairment. For example, if a river is
impaired bv pesticide inputs (e.g.. fish Rills, loss of submerged macraphvtes,

nigh residue lewvels in fish Lissue,

vintations of drinking water stuanaaras),

reducing poilutant iodds is often not .n dppropriate goul. These impairments
ire usually cuused oy high umbient or Pedk pesticide concentrations 48 opposed

to loads. Thus, in this case,
their effect on c-ncentrations rather than loads.

pesticide BMP options should be se lected for
It is possible that peak

concentrations exist when loads are low if the amount of pesticide in runoff

Ls high and volume. of runoff is low.

This conceper has important implicuatiosns for groundwdater protecrion. Fo
practices which increase infiltration of. water through :the s
may significantly red

instance,
profile, such as no=till or terraces tn croplund,
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pesticide loads to surface waters. - However, research shows that when runoff
volume decreases by a greater amount than pesticide loads decrease, pesticide
concentration in runoff actually increases (23). Conversely, although more
pesticide might be leached to the groundwater, the resulting concentration of
pesticide in the aquifer might, in f;c;? be reduced through dilution by the

increased infiltration.

With such considerations in mind, a project might opt to cost share
management practices which ‘reduce pesticide use rather than ones which affect
runoff and infiltration. For NPS control projects addressing lake eutrophi-
cation, sectting project water quality goals in terms of nutrient load re<
ductions will often be very appropriate. It should be noted, however, that
changes in pollutant concentrations in response to NPS control measures are
often much easier to document through monitoring. -

If cthe impairment is related to the sediment filling of a water supply
reservoir, then it would not be appropriate to state the project's water
quality goal as a reduction in mean unnual sediment concentrations. Since the
majority of sediment is usually transported by a very few major runoff events,
Medn dannual sediment concentrations could decrease while total sediment loads
dactually increase. This again has important implications for BMP and criti-
cal area selection. Some BMPs (e.g., contouring) control erosion very well and
dre most cost-effective for small to moderate rainfall events but have almost
no effect in major storms. In terms of critical area selection, if the
impairment is related to tutbidity, then areas of the watershed with fine ero-
sive soils might be much more critical than those with the highest gross
erosion tates (e.g., IL-RCWP).

Dynamics of the Impairment

Determining other dynamics of the impairment such as whether it is
continuous, periadic, or seasonal can provide insights for .critical area and
BMP  selection.. A closer exumination of the hydtology of the impaired water
tesource alsoe helps to delineate critical areas. For example, the impairment
(e.g., fish kills, algal blooms) may occur only in the upper portion of the
teserveir, in which case tributuries which drain only into the lower part of

the reservoir probably would not need to receive treatment to dllevidteé the
impairment. ' . :

Exuaminacion of historical water quality data is an obvious but of ten
ovetrlooked means of obtaining additional insight into the dynamics and causes
of the water quulity problem. Far eXample, in the PA-RCWP, determination of
the vcorreluation between groundwatar nitrate levels and major recharge events
¢nadled  the project to estimate the timeframe within which lund treatment and
hutrient manugement mighet  of fece changes in- the aquifer nifrate concen-
trations.

A:tainability_gg Use

. A& central activity of a targeted NPS project is to determine how much and
what type of NPS reduction will be nacassdry to restore designated uses of the
wdrer resources. A reduction estimiate should be made for each water rasource
458 part of the state-level targeting pracess. However, further refinement at

) :
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the  individual projectr level is necessary to make good decisions concerning
which NPS treatment options to use and how much of the watershed area is
critical. Another .important factor in the use attainability analysis is public
perception of the use impairment. We have found, particularly in projects
with fishing and other recreational impairments, that as the public becomes
aware of the NPS control project activities, perceptions thar . the water
‘resource is becoming acceptable for previously impaired uses increases overall
public use. 1In such situations (e.g., TIA-RCWP, SD-RCWP, AL-RCWP, OR-RCWP),
money and effort spent on information/education and public relations might be
at  least as effective in attaining designated uses as expenditures for 1land
tredatment.

DEVELOP WATERSHED PROFILES

A watershed profile document should be developed to support land use
maps. This tyvpe of document can serve both as a data base and a baseline of
resource 1information. The profile should include an inventory of potential
pollutant sources which is more thorough than the general inventory used to
pricritize watersheds at the state level. The inventory should be conduc ted
2arly in the project as it is vital in developing a realistic implementation
strategy. A data gathering planning session held before data s collected will
help ensure all the necessary information is obtained as easily as possible
dnd a0 data munagement plan is considered.

Point Sources

Discharge wmonitoring or NPDES permit data should be wused to deve lop
@stimates of the pollutant inputs of each point source. Such estimates need
only  be determined for the pellutants known or suspected to cause the identi-
fied water quaiity problems. ' '

Nonpoint Sources

The watershed inventory should consider all potential nonpoint sources.
Some of the sources that should be considered are listed in Table 3 on page
272 :

. Based on the information contained in the watershed profile, major
sources of loadings can be identified, BMP cptions developed, and imple-
mentation  goals established. Data may be limited, especially on sources of
groundwater contamination. However, an adequate data base is vital if cthe

Pradtum is te set and achieve water qualicy goals.,

Sources 2£ Information

The watershed inventory should be tailored to address the identified
water reasource impairment. Detailed information on use of fertilizers, ma-
ure, pesticides or other toxics mav be required depending on the specified
use impairment. Information is availablie from a variety of sources. One valu-
dble source of information is fish unag wildlife departments, both stdate and
federal, Most  fish and wildlife depurtments Rave an individual who is very
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knowledgeable about a particular stream or water body and its problems. SCS
and Extension programs, too, have a large reservoir of information concerning
agriculctural areas. The county ASCS office has a list of agricultural
operators with detailed accounting of participation in federal conservation or
commodity programs. The ASCS office also will usually have estimates of crop
types and acreages, other land uses and aerial photos. Local planning depart-
ments d4nd USGS.monitoring stations can also provide useful information. Waste-
load allocation calculations and watershed loadings models can be helpful as
well, ‘ :

. An  inventory of permitted point source discharges can be obtained from
the state water quality agency or directly from EPA's STORET program. Other
useful sources include municipal governments, .state highway departments, and
chambers of commerce.




TABLE 3. POLLUTANTS AND MOST LIKELY SOURCES TO CONSIDER IN A WATERSHED
INVENTORY :

| Pollutant Possible Souirces

I

| Sediment cropland

] o forestry activities

pasture

streambanks

construction activities

roads

mining operations

existence of gullies

livestock operations (streambanks)
other land distutbing activities

Nuttients erosion from fertilized areas
urban tunoff i
wastewater treatment plants
| : lndustrial dischaiges
| Co Septlc systems
‘ animal production opetations
cropland or pastures where manure 1s
sptead o

Bactetira «mmal cperations

cioplund or pastutes where manure 1s
spread

wastewatar tteatment plants

Sepltic systems

utban runoff

[ . wildlife

Pesticides | all luand where pesticides ate used
‘ | (ctopland, forest, pastures, uiban/
suburban, golf courses, waste
disposdl sites)

sttes of historical usage (crgano-
chlotines) -

utban tunoff

ttrigaticn veturn flows

T T e et amm r e —— - - - - - ———— - - —— - . - - - -l - - = s - - - - - -




ESTABLISH WATER QUALITY GOALS AND OBJECTIVES

Quantitative, Measurable and Flexible

Quantitative and measurable goals provide reference points toward which
all other project activities can be directed. Individual project goals should
be more specific but still compatible with overall state program goals.,

Experiences from the MIP and RCWP programs demonstrate the importance of
quantitative and measurable goals. MIP projects which developed vague goals
such as: "to improve the water quality within the project area" or vague
objectives such as "to obtain an adequate level of land treatment" could not
use these same statements to guide project activities or assess project
performance. Generally, the statements of goals and objectives were .more
specific and water quality-oriented in the RCWP programs. Statements of
goals and objectives in terms of changes in water quality, reductions of
pollutant concentrations or loads, changes in water resource use, achievement
of stdate water quality standards, and number of acres to be treated or con=-
tracts to be signed were used in the more successful MIP and RCWP programs.

Although projects benefit from stating quantitative water quality pgoals
and land treatment objectives, sufficient flexibility should be retained so
that goals und objectives may be modified as new information is gained from
project uctivities. The goal-setting process should be flexible and inter-
dctive, with its primary purpose to optimize the efficiency of project
activities; only secondarily should it serve as an accountability mechanism
for agency parcticipants. If accountability is too strongly stressed in chis
process, agency participants will be reluctant to state quantitative uand/or
measuruble goals for fear that if the project falls short, it would reflect
badly an them or their agency. :

Timeframe. The ctimeframe in which water quality changes occur is an
importunt consideration at the project level. Expectations for dchieving pro-
Ject water quality goals should consider that project implementuation -tukes
varying umounts of time. Experience from the Nationwide Urban Runoff Program
(NURP) indicates that when control practices are being placed on public land
using only designated program monies, implementation cun be completed re-
latively quickly (1-2 years), and is limited only by the time required to
idenctify sites and complete construction. Conversely, experience from large-
scale agricultural cost share programs such as RCWP und MIP indicate that up
Lo ten years may be required to progress from planning to complete imple-
mentatian  in 2 voluntary program wich private landowners. Generally, time
must be ullewed for developing publ ic dwdreness, identifving critical uareas,
srranging contraces with landowners., .nd installing 8MPs. Farmers are of ten
teluctunt to sign g cost share contract unless it provides flexibility on when
their shate of the implementation cost must be paid out. This is particularly
true of large structural practices such as animal wascte storage facilities
(AL-RCWP, WA-MIP, OR-RCWP).




Examples of Project Level Goals and Objectives

Some examples of appropriate project level water quality goals and imple-
mentation objectives are ptovided below.

Water Quality Goals

--Reduce maximum summer fecal coliform concentrations in Lake Tholocco
"~ below 200/100 ml so that beaches can remain open at all times through
the swimming season (AL-RCWP).

--Reduce the fecal coliform concentrations in Tillamook Bay to FDA
standards for commercial shellfishing waters (OR-RCWP).

--Extend the usable life of Broadway Lake by reducing mean annual sediment
loads by 40% (SC-MIP). ’ :

--Reduce maximum groundwater nitrate/nitrogen concentrations below 10ppm

so that project area groundwater will meet domestic supply srandards
(PA-RCWP).

Implementation Objectives

==Install animal waste management practices on at least 75% of the identi~-
fied critical dairies in the project area (VT-RCWP).

--Install runoff control practices which will intercept the first 1/2 inch
of runoff from all ureas within 1/4 mile of the lake and itcs major
tributaries (NC-Nutiient-Sensit;ve Watershed).

. In many situations, water quality gouls may be more dppropriately stated
in probabilistic terms such uas reducing the frequency of exceedance for con-
centraution of 4 pollutant. For example, un urban NPS piroject could state its
Primary water quality goals to reduce the frequency of BOD concenrrutions
2xceeding 400 mg/l bv 30%. ‘

.

DETERMINE POLLUTANT REDUCTION NEEDED TO ACHIEVE WATER QUALITY GOALS

General Considerations

Determining the amount of pellutunt reduction needed to achieve water
qudlity goals is an essential part of the targeting and implementation effort.
The required pollutant reduction affects both the selection of NPS control
measures dnd the extent of areas or number of sources that must be treated. In
general, the larger the pollutant reduction needed, the larger the critical
dreéa or greater the number of sources which must be targeted. Within the
critical area, the largest and/or most intense sources should be given first
ptioricy. ‘An important part of this ptoject component invalves detefmining
the vrelative importance of pollutane contributions from point 4nd nonpoint
soutrces.




Reliability of Estimation Techniques

It is important to note here that the following discussion of statistical
estimations of point and nonpoint source contributions addresses present
conditions only, not projected estimates..

Point Sources. The accuracy of point source loading and concentration
estimaces depends on the frequency of effluent sampling and the variability of
the point source. For domestic wastewater treatment plants which vecord
outflow continuously and sample nutrients daily, estimates of nutrient loads
and mean annual concentrations are generally accurate to within 10%. For
other point sources whose effluent quality is determined by variable or inter-
mittent industrial processes, errors in calculated loads or mean concentra-
tions can be considerably higher (up to 50%) especially if eff luent sampling
is infrequent relative to process variability. :

Nonpoint Sources. Srtatistical confidence in estimation techniques for
determining nonpoint source pollutant contributions varies greatly between NPS
categories. Agricultural NPS areal estimates have proven to be particularly
difficulc. The Universal Soil Loss Equation deals only with erosion tates and
has limited usefulness because sediment delivery is not considered. Models
such as CREAMS (12), ANSWERS (13), and AGNPS (1l4) attempt to combine land
mandgement, meteorologic, topographic and transport factors to predict areal
pollutant loadings uand how they may be affected by NPS controls (15). Proper
use of these models should generally improve areal loading estimates. Use of
Stdte-of-the~art estimation techniques such as computer models should control
the error to be within a margin of plus or minus a factor of two.

Atedl  pollutant loudings from urban areas are somewhat better defined
than those from rural areas. This could be uttributed to the more definable
telacionship between impervious sutfuace area and tunoff tates for urban ateus.
A wedlcth of ureal scorm loading data is available ftom the NURP  (16) and
severul other recent studies (17, 18). While uredl loading from urban areas
<J4n  be estimuted with dpptoximactely + 50% accutacy, it should be noted that
instantdneous runoff pollutant concentrations are extremely variable because
they ure highly dependent nn storm hydrogtuph position und time intetval since -
the last runoff event.

Point Versus Nonpoint Sources. Water resoutce impairments are almost
dlways caused by a mixture of point and nonpoint source pol lution. Estimates
of telative point and nenpeint contributions can help target NP$ ctreatment
mote ef fectively, Such estimates are useful in gaining an idea of the magni-
tude ~f the NPS ptoblems and the amount of tesources it will take to uddress
these problems. Althougih the error margin associated with  areal loading -
estimation models may be latge, proper use of models, ot other ucceptable
pltocedutes, can generdte g%0d estimates of NPS contributions. As can be seen
in Table 4, 4 simple estimate of NPS contribution can be bounded by a re-
latively narrow confidence interval even when NPS loading has as much as a
factor of two error (factor of two error tepresented as the range from one-
half che estimate rto two times the estimate). In the example shown, a maximum
errtor of 34%Z occurred when point and nonpoint loadings were approximately
equal. Thus, in most Cdses, targeting NPS controal tesources need not be
unduly consttained by limitarions in point/nonpoint soutce definicion.




TABLE 4. AN EXAMPLE OF CQONFIDENCE INTERVAL ASSOCIATED WITH ESTIMATING
RELATIVE POLLUTANT CONTRIBUTIONS OF POINT AND NONPOINT SOURCES

Actual Pollutant Actual Minimum Maximum
Load Units* . NPS 7 , Estimate Estimarte
' of NPS % of NPS %
Point Nonpoint .
i 9 90 82 95
2 8 80 67 89
3 7 70 46 82
4 6 60 43 , 73
5 5 50 33 67
6 4 40 25 57
-7 3 30 18 46
8 2 20 11 33
9 1 10 S 18

*Assumes absolute point soutce loadings ate known within * 10%

DETERMINE NONPOINT SOURCE CONTROL OPTIONS

NPS Control Effectiveness

Construction. Effectiveness of BMPs for sediment contiol at construction
sites is relatively well known. Sediment fences, retention basins, and traps
dre effective fdr recaining large sediment patticles on site. A series of
studies on sediment tetention basins shows that they are 56-937% efficient in
temoving gr oss sediment loads depending on retention time, basin geomettyv, and
incoming sediment size disttibutions (19). Sediment control practices are
generally  snly ubout cne-half as efficient for total phosphotus removal chan
for sediment removal because a disptoportionate amount of the total phosphorus
is attached to the finer, less easily cuptured sediment particles.

Urban. NPS control measutes include sediment basins whose ef fectiveness
{s noted above. Urbuan catch basins designed to retain the first one-haif inch
> tunoff have been shown tay remove most incoming heavy metals (17) and tn be
«ffective far contral of p, Other conttol measures include screert sweeping,
Atdssy  swales und devices o tetard storm drain £l w, The effectiveness of
these practices wuas studied Intensively undet field conditions in rne NURP
(l6). Sctreet sweeping, in particular, was not found to reduce urban NPS ioads
significancly, ‘

Agricultural. A latge amount of plot and field studies have been con=-
ducted on the effects of BMPs on edge of site pollutant losses. Most agti-
cultutal BMPs ate summarized in the Best Management Pructice teviews prepatred
ov the NWQEP (20,.21, 22, 23). Common 8MPs are discussed below.




e Conservation <tillage ' has been found to reduce edge of field soil
loss between 60 and 987% depending on tillage method, soil type, slope and
crop. No-till studies have generally been found to reduce soil loss by
80-98%. Conservation tillage systems yield smaller sutface losses of P
and N than surface loss of sediment, and these systems often increase the
amount of N loss to subsurface waters. The effect of conservation rtil-
lage on pesticide losses is not clear. For herbicides such as atrazine
and alachlor, total annual losses to surface waters are reduced 80-90%
(no-till versus conventional tillage) when the first rainfall after
application is of low or moderate intensity. However, if the first post-
application tainfall is of high intensity more herbicide may be lost from
no-till than conventional till. There are very few studies on the effect
of tillage systems on grtoundwater pesticide losses.

o Terraces used with conventional tillage have been shown to reduce soil
loss by 50-98% compared with conventional tillage without terracing.
Again, reduction of the loss of nutrients in surface tunoff is not as
great dand subsurface N losses may-increase.

o Improvements to furrow irrigation svstems, such as furrow and drain
modifications, subsurtace drainuge and sediment catch basins, reduce
sadiment expott by about 80%. Sutface P expott is reduced by only about
0%, however, und these systems have had no observed effect on N export

(35).

e Nutrient management svstems, which include soil testing for available
N, split N applications, elimination of fall applications, winter storage
of animal waste, und designated unimal waste application rates based on
plant tequitements for N, appear to be the most effective and cost-
effective meuns of reducing N export to both surface and groundwater.

e Pusticide munagemant svstems. A linear relationship between pesticide
applicacion rates and sutface runoff losses is suggested by numerous
studies (23). The implication is that improved sptaying and integrated
pest management techniques will reduce pesticide inputs to aquatic Sys=
tems to the extent that these techniques teduce the quuntities applied.

e Animal wdaste management svstems in humid tegions include diverting
tunoff o by-pass bdrnyard areds, testricting the access of animals to
Stiedms, manure storage, elimination of winter manure spreading, applying
manure dt plant P requirement rates, and not applying manure to poorly
drtained areas. These practices can teduce P and bacteria losses to
surface waters by 80% and 90%, tespectively, compatred to farming systems
that dte not munaged for pollurion. control.

e Contour furming alone hus produced 15-35% reductions in sediment export
in severul different studies using different crops, slopes dand soils
22). The opractice vrtapidly loses ef fectiveness on slopes greater than
dbout 8%, however, dand.nutrient teductions are always less than sediment
teductions.

e Cover crops teduce erosion on agricultural land depending on when the
cover crop is planted and the growth stage of the cover crop duting the
nongrowing season. Erosion tutes »n land in continuous conventional till
¢otn  have been titeduced by us much as 95% when 4 dense tye cover is
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ptesent until the <ctime of planting. Cover crops are often not good
cptions if they are planted late, however, because there is little estab-
lishment in the fall, and the cover delays scil warming in the spring.
There 1is recent evidence that non-legume cover crops may reduce N leach-
ing to groundwater as a result of plant uptake.

o Diversions and grassed waterways are widely recognized as effective
sediment-control measures for agricultural, urban, and construction non-
point sources, although there is very little quantitative data on their
effects. Grassed waterways, in particular, are rendered ineffective by
excessive sediment loading and are generally used in conjunction with
cther erosion control practices such as strip cropping orv consetrvation
tillage.

o Filter strips ‘have become recognized as effective BMPs for control of
silvicultural, wurban, construction and agricultural nonpoint sources of
-sediment, P, bacteria and some pesticides. Parameters which determine
their effectiveness include: filter width, slope, type of vegetation,
sediment size distribution, degree of filter submergence, runoff applica-
ticn rate, initial pollutant concentration, uniformity of runoff along
the length cf the filter, und p@cper maintenance.

Landowner Acceptance

In the cuse of voluntary agricultutal prcgrams, the practices chosen for
emphasis in the project must integrate with the farmer's prtoduction considera-
tions. Otherwise, landowners will choose not to participate, or they may not -
maintain implemented pructices properly. A number of projects (IA-RCWP, WA-
MIP, LA-RCWP, ID-RCWP, ' DE-RCWP) have obtained high participation rates by
cost-sharing a mix of practices that are highly acceptable to the farmer.

For addressing urban and censtruction nenpcint soutces, where cften a key
control measure is limiting the percentuge of impervicus surface atea, locatl
ctdinance provisicons which include such limituticns cun citcumvent the diffi-
cult issue of individual lundcwner ucceptunce. '

Financial Incentives

The basic issue which has emerged related to the control of nonpoint
sources from private land is that much of the benefit from control (e.g.,
improved water quality) does not accrue-to the landowner but tdther to water
usets downstteam or grtoundwater users, This has been the rationale for as-
sisting ptivate lundowners with NPS ceontrol using public funds. 1In scme cases
8MPs have sufficient cn-site benefits thut landcwners will chocse o adept
them without financial incentives if technical ussistance s praovided. An
example is conservaticn tillage svstems which have been widely adepted without
ccst. shaving.

Other practices such as animal waste storage and manure spreading may have
cn-site cost-2ffectiveness over the long=-term but require large up-front
capital investment. Practices such as improved fertilizer management have
been shown to be the most effective NPS nutrient ccntrcl practice and ctheocre-
tically have agroncmic benefits (fertilizer savings) which would encsut age
their udepticn (21). However, there is u perceived vield risk factsr which is
difficult to quantify in dollars. Prcjects which have previded extensive ssil
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tasting setvices «to the farmer have been the most successful in sbraining
adoption of this BMP. :

Ordinances for Sediment Control

The existence of regulatory authority. over nonpoint sources such as sedi-
ment ftom construction activities creates 'a different ctype of incentive.
Localities and states which have successfully addressed comstruction nonpoint
soutces have ordinances with inspection provisions and financial penalties
(e.g., VA, NC).

METHODS FOR OBTAINING PARTICIPATION

Cost Sharing

The importance cf csost sharing for agricultural BMPs has been discussed
dbove. Experience indicates that csst share rvates should be set for each
specific BMP based sn the relative cn-site/off-site benefits and the capital
tavestment invelved. Assistance with long-term maintenance costs should also
be considered. Scme projects have had success cffering a high cost share rate
initially to gain prcject momentum und reducing the rate when the BMP gains
widesptead acceptance. While cost sharing has been used most extensively for
agt icultural nonpoint sources, the cost of runoff control practices can be
cost shated with municipalities by the state (e.g., Wisconsin).

Information and Education Programs

While financial incentives are genetally needed to cbtain private land-
owner participaticn in veoluntary NPS control projects, such assistance is
usually nct sufficient. In both MIP und RCWP, 4 vigorous infeormaticon and
education proegram has proven essential te cbtaining udequate farmer partici-
paticn. Successful progrum efforts have emphasized radic, newspaper and TV
media, lundowner meetings, field duvs, demonstration farms and youth activi-
ties. One-on-scne csntact with lundcwnets, althcugh time-consuming, appears to
be the most effecrive method for guining participation. Severul prcjects have
provided setvices such as scil testing or pest scouting as inducements for
participation. ’ '

The watershed inventory bhould be used as a starting point for identifying
ctitical ured landowners who should be contucted firse. Targeting tecruitment
efferts to key lundowners whe ute cemmunity leadets is alss ~ften un ef factive
sltateygy. Lecul  Extensicn cr Stil Conservatizn Service uagents cun identify
these individuals. ' : '

Regulatory Options

As of July 1, 1985, approximately 26 states had sediment or er:zzion con-
trol tegulaticns which apply primarily to construction activities., The number
cf states ccnsidering or develeping :uch tegulaticns is anteasxngs and there
is 4 trtend tcwards streonger enforcement ptcvisisns.




At  :nis time, chere are only a few states with regulations that apply to
urban sr agricultural NPSs. Oregon and Minnesota have state regulations which
can force small dairy cperatisns to clean up cbserved manure management prob-
lems, and regulations of dairies isg expected in the Lake Okeechobee basin of
Florida. Regulation is generally enforced on a complaint basis, and, there-
fcre, is seldom invoked.

The North- Carolina "nutrient sensitive watershed" designation tregulates
the percentage of impervious surface area in suburban areas neal certain lakes
and tequires that new developments include measures to capture the first one-
half inch of surface runoff.

Examples of Other Incentives/Inducements

e The creamery which buys essentially all the milk produced in the Tilla-
mook Bay, Oregon RCWP project area is very concerned about the image of
Tillamook cheese. The creamery managers score each dairy on various
sanitary factors. Dairies which fall below the minimum acceptable score
atre penalized in the price paid for their milk. This appears to have:
gteatly enhanced participation in.the RCWP project.

o The State of Oregon allows a 50% tax credit for pollution control ex-
penditures spread over 10 years. North Carolina allows a 25% tax credit
for purchuse cf conservaticn tillage equipment. The Wisconsin state
ptcgram also provides tux incentives for installing agticultural BMPs.

CRITERIA FOR SELECTING CRITICAL AREAS AND SOURCES

Once the previcus steps of designating responsibilities, such uas selecting
"BMPs und setting water quality goals, are well underway, J watershed project
should begin the process of pricritizing source areas und scurces within - the
wiatershed. The first step is to identify and weigh critical urea selection
criteria which ure relevant te the water quualicty problem and watershed chatrac-
tetistics. '

Watert quality critical atea selectisn criteria can be grcuped 1into the
following five broad categeries:

1) type und severity of water 1esource impairment
2) type of pollutant;

-3) scutce magnitude cinsideracions;

%) trunsport c¢onsidetutisns; und

5) other prcject specific critetia.

These criteria vary scmewhat by pollutants as discussed below.
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Type and Severity of Water Resource Impairment

The type of impairment 1is the primary consideration for selecting water
quality critical areas. The impairment may be caused by excessive pollutant
loading, high average or maximum concentrations, or perhaps high frequency of
violating a given standard. Impairments such as loss of reservoir or stream
storage capacity, destruction of benthic habitat, and eutrophication are
generally related to excess pollutant loading. In contrast, drinking water
and swimming impairments ate often caused by peak pollutant concentrations.
Frequency of standard violation is generally the concern for impairment of
shellfish harvesting.

The spatial orientation of BMPs and the hydrology of the watershed can
interact to affect the dynamics of the water use impaitment. For instance, in
the case cf impairments telated to peak concentrations, it may be found that
pollutants from the upper watershed are not delivered to the site until well
after the peak concentrations have occurred. Thus, from the water use impair-
ment standpoint, 4 strong case could be made fcr eliminating the upper water-
shed from the critical area even though the overall pollutant loading from
this atea may be high. Anothet example related to peak ccncentration impair=-
mencts is the case whete a wastewater treatment plant is a major contributor to
pollutant concentrations during low flows, but is a minot contributer after
stotm events when the peak concentraticns occut. :

The severity of the impairment, too, is a ma jor factor in critical atea
selection, because the greater the pcllution reduction goal, the greater the
extent of ctreatment needed. The extent of treatment can refer cto more
thotough treatment of intense scurces such as dairies and feedlots or widet
treatment of general sources such as cropland.

Type of Pollutant

Sediment. The designation of critical sediment cecarributing ateas varies
depending on whether the impuitment is due ts sedimentation ot turbidity.
Sedimencation may cause loss of resetrveir storage capdcity ot degrudatica ~f
fish habitur, whereas rurbidity may impair recreaticnal uses ot ptovide a
vectot for trunspsrt =f pesticides-or other texics. In the fitst case, criti-
cal  areas would be saelected ptimatily on the basis of sediment delivery,
selecting the largest per-acre sources. The turbidity problem, o5n the cther
hand, might be addressed best by controlling runoff from areas where fine soil
particles otiginate. '

Nitrogen. Possible sutface water tessurce impaitments from N include
dutt:Ipnicdtisn and toxicicy frem nitrites, -nitrdates, and ammonia. Groundwater

taipattments generally include texicity from nitrites <t nitrates. The aeti=-
aiticn :f cricicul areas varies depencing =n whethet cthe problem inveives
sut face ot gtoundwdter. Nitrate problems frequently sccur in  uteas with

eXxcessive wuse of N fertilizer or manure disposal. Grtoundwater problems are
moest ptronounced in areas .-2re scil chatacteristics fucilitate transport o
groundwdter (e.g., sandy s=:ls, fractured limestene). In addition, there is
evidance that some soil conservarien ptactices promote downward transport sf
nittates. Practices such as conservatien tillage or tile outlet terracing, in
pdtticular, may be dsssciated with srTundwater cintaminaticn if fertilizer -t
manute applicatisn tates are high. ' '
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Phosphorus. Phosphorus (P) is dlmost always associated with surface water
vrather than groundwater use impairments. Most P-related water resource prob-
lems result from excessive annual loading. However, if the water resoutce
flushes seasonally, only the P locading ‘immediately preceding algal bloom
pericds may be of concern. For instance, runoff from row cropland or suburban
develspments may be the major P loading source on an annual basis, but these
may be less important than wastewater treatment plant contributions to algal
bloom conditions during summer and early fall. From a water quality per-
spective, only available P (P forms which enter the food web) is of concern;
however, there is wide disagreement over which chemical forms are available
and how large a fraction they constitute.

Microbial Pathogens. In general, the magnitude of the water resource im-"
pairment and the degree of control tequired determine the extent of the criei-
cal atea for microbial contamination. Reversing the impairment of a shellfish
harvesting area with a fecal coliform standard of 14 mpn/100 ml . generally
calls for a more inclusive critical area than that required to treat an
impaired contact vrecreartional area keeping coliform densities below 200
mpn/100 ml. - ‘

Pesticides. Nearly all documented water resource impairments from pesti-
cides involve either damage to aquatic fauna (fishery impairment) or concerns
for human health (contamination of domestic water supply or fishery). Other
impaitments caused by more subrle ecological effects have been suspected but
are  largely wunverified. All of these impairments are the ditect tesult of

- pesticide concentrations tather than total loadings. Thus, critical areas for

pesticide contamination should be chosen to reduce concentrarion. This may
mean cthat some uppet portion of the watershed, from which tunoff teaches the
impaited areas only after peak concentrations have occurred, may not be criti-
cal. The critical atea, therefore, depends on the hydr aulic retention time of
the water resource such that an Impaited stream segment would have 4 smaller
critical area than o luke.

k If " the impuirment is in u lake or impoundment with sufficient tetentisn
time, ull runoff within the witetshed may af fect the concentiration in the
lake. Note, however, thuat locul toxicity problems may tesult from BMPs which
teduce surface runoff volume but cuuse an increase in the runcff concentration
»f pesticides.

Special considetations may be necessary for certain pesticide problems.

® Orgunochlorine insecticides concentrate with trophic level (biomagni-
ficdtion), tesulting in sport und commercial fish species which contain
vTacentrations  that may pose humun health problems. Cencentrations 1in
‘Oe water ccolumn, hoewever, ate seldom measutdble.

® Most osrganophosphorus insecricides are highly toxic ts bsth dquatic
fauna and humans, but have low persistence in surface water and dre not
biomagnified, Most documented ‘impairments have been assocciated with
accidental spills or over-applications. Impairments result from intermic-
tent high water concentrations. , Only surface water impairments have been
documented .
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e Mcst carbamate insecticides are moderately toxic to fauna and humans,
have low persistence and are not biomagnified. An important exceptiocn is
aldicarb, which 1is highly toxic and has shown persistence of ssveral
years in groundwater. Incidents of both ground and surface water contami-
nation are well documented.

. Triazine herbicides exhibit chronic effects on aquatic ecosystems at
low ppb concentrations. Algal communities are most sensitive, exhibiting
changes in community structure which, in turn, affect trophic status and
parameters such as dissolved oxygen. Aquatic macrophytic communities
also are affected adversely at these concentrations. Triazines may be a
ptoblem in diinking water because they are not removed by conventional
treatment processes. "

¢ The anilides, 1like the triazines, are hi -’y toxic to algae and aqua-
tic macrophytes, and only moderately toxic :° fish and humans. Effeccs
of long-term, low-level exposures are largei~ unknown,. although recent
studies implicate alachlocr as a moderately strong animal’ carcinogen.
Anilides are frequently detected in the 1-40 ug/l range in surface and
gtoundwaters, and, as with the triazines, little removal occurs through
water treatment processes.

Source Magnitude

Erosion Rate

Sediment. Erosion tute has served as the primary criterion in traditional
soil conservation progrums. As o prtactical matter erosion rate is generally
not measured directly, but rather is estimated from the Universal Soil Loss
Equation 1in which ercsicn rate is a functicn of slope (length and steepness),
scil erodibility, and the density cf vegetative cover.

Phosphorus. Many studies show P losses are closely ccorrelated with erosion
tates. However, «erosicn teducing practices do not reduce P losses us ef-
ficiently uas they ds sediment because the finer fracticn of sediment is typi- |
cally most enriched in P; and the fine sediment fraction is not reduced
:ffectively by on-field erssicn contrel ptuctices. A major study found that
in u 12,000 acre watetshed P reductions were only-.-one~half of sediment tre-
ductions from erosion conticl practices (26).

Other Pollutants. Fs: N  and mictobial pathcgen-related water quality
imputiments, erosicn rate ls. generally not an apprsopriate critical ared selec-
tica critericn. Conversely, neatly all ptesently and histerically used crgano-
«hlstines have been shown te .udscrb strzngly to szil  particles. For chis
tadason, they ute lest in sutface runsff almeset 2ntitely in' the sediment-
Jascrbed phase. Hence, ercsion tate should be considered an appropriate cri-
tetion for selecting critical areas for control of ctganochlorine aquacti:
inputs. As in the case of other sediment-adsorbed agricultural pollutan:
such as phesphorus, the teducticn in pesticide losses will be lass than the
2tosion teduction because of enrichment on the fine soil fraction.

There is evidence that the crgansphcspheorus insecticide, fsnefcs, is lest
in surface runoff primarily in the sedimenc-adsotrSed phase (23), suggesting
that che inclusicn of erosion tate is a selectisn criterion may be appreopri-
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ate. On the other hand, modeling efforts indicate that methylparathion tuncif

losses, are 90% dissolved, implying that erosion rate should not be used as a
selection criterion for this pesticide,.

Extensive research has shown that the carbamates, triazines, and anilides

“are lost predominantly in the dissolved phase of surface runoff, and thus,

erosion rate has limited applicability to critical area selection. Chemicals

in all three of these classes have been identified as soil leachers, and thus

the ptesence-of sandy soils ot Karst areas should be used as a primary cri-
terion for groundwarter protection.

Manure Sources

Barnyvards, feedlots, milk houses, or fields where high rates of animal
manure are spread should be considered as sources of N, P, and pathogens.
These may tépresent extremely critical areas if the impairment involves bac-
terial contamination. ' -

On a weight basis the nutrient availability from various livestock manures
s as follows:

Poultry > Horses > Catrtle = Dairy 2> Hogs

A selection process for identifying unimal confinement areas which are
critical sources of P has been proposed by Motschall et.ql. (28). The method
involves comparison of soil P levels in the confinement area drainageways with
the P levels of adjacent soils. Drainageway soils with relatively high a-
vailable P levels indicate that the barnyard is a critical source of P,
Minnesota und Wisconsin use the Minnesota Feedlot Model (14) to prioritize
burnyards und feedlots, This model is available from USDA's Agricultural
Research Service for use on g ptogtammable hand ‘calculator.

Fertilization Rate and Timing

Fettilizdtien ruate 4nd timing is not an dappropriate selection criterion
for sediment-reliated impaitments. It has been known for scme time that sur-
face und subsurface losses of N are 4 function of how well application is
matched to crop needs. Critical ctoplund sources of N include thgse fields
whete excessive N rates are applied or N isg dapplied .to the surface ' in the
fall. Areas where N is applied at recommended rates and timed to meet the
needs of growing crcps may be designated noncritical.

Fertilization tate is also an impertant criterion for selecting critical
Jdreas fcr P ceontrel. Aredas with high tutes ¢f manure applied te P-tich scils
te a patticular preoblem to be tecognized in designuticn of critical ureas for
P. The timing of dpplication is less impcrtant than fer N because P'{s much

less mobile either in surface runoff -r through the soil.

Microbial Pathogen Sources

High intensity sources of fecal colifecrm bacteria usually include feed-
lots, manure Storage piles, cropland where manure Is spread, stream .uccess
4reas for livestock, ‘municipal wastewater treatment plunt effluent, leaking
sewdge connector lines, and fuiling residential septic ranks. Runoff  frem
urbdan dreds also may ccntain Nigh fecal ccliform densities, cften attributed




10 leaky sanitary sewer s&stems, combined sanitary and storm sewer systems, or
domestic animal wastes washed frecm impervious surfaces.

Pesticide Usage Patterns

In general, this is the most important criterion for selecting critical
ateas for pesticide control. Since pesticides do not occur naturally, only
use ot disposal areas are sources. Thus, the selection process of <c¢ritical
areas for pesticide control shculd identify the usage patterns by cropland in
the watershed. '

With few exceptions (e.g., toxaphene), organochlorines were phased out of
agricultural use in the U.S. from 1972 to 1976. Heptachlor is still used to
some extent for fire ant control, chlordane for termite control, and lindane
for cerctain forestry uses. In terms of water use impairments, howaver, banned
organochlorines are still of concern. They continue to persist in historically
treated agricultural soils and are, thus, available for transport and uptake
into the aquatic food web. Cotton acreage received the most organochlorine
applications during the latter 1960's and 1970's making it the most likely
candidate to have banned cigancchlorine residue problems.

Usage informaticn by crop can ptovide an important first cut for identi-
fying inictigl ateas associated with particular pesticides. The usage pattern
within u given region may differ considerably frem the aggregate usage sta-
tistics.

Transport Considerations

Distance to Nearest Watercourse

Sediment. For sediment, distance to nearest watetcourse is a major factot
in s¢lecting criticul areas because extensive reseatch has shown that not all
¢toded scil reaches wuatercourses. The sediment delivery ratio, defined as the
tdytio of sediment delivered to the estimated gross soil erosicn, s inversely
teluted tz DISWC.

Nitrogen. For nitiogen (N) contamination of groundwater, cthe distance
downward from the so0il surface to the saturated zone is the discance of
tnterest. A short distance from the scil surface to groundwater can mean rapid
tiunspotrt of M. This critericn should be considered in conjuncricn with the
»¢il petmeability and orgunic mutter content, however, bec.use pootly druined
~c1ls de nse cransmit N rapidly ts gtcundwatar, and denicttificatisn may 1educe
the N available. Nitreogen deliveiy te sutfuce waters, tso, decteases with'
Lncreasing distance. Unlike sediment, however, there is relacively little
depesiticn. Stabilization cccurs primarily by plant uptake and denitrifi-
cation.

Transport mechanics for N compcunds arve.diverse because N can be rtrans-
formed among a variety of chemical species (e.g., NO-3, NH=3, NH-4, N=-2, NO-2,
crganic-N) which have vastly different transport chatacteristics. 'water mo-
bile forms such as NO-3 can move teadily in surface and subsut face flew.. One
tecent study showed that 60% cf the NO-3 loading to a4 stieam iavelved a
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subDsurface route (29). while the partitioning of N ig complex, it appears that
most of the N that leaches through the plant root zone eventually reappears in
either ground or surface waters. This reduces the utility of the distance to
Nearest watercourse as a critical area selecrion ¢riterion for N.

Phosphorus. Critical area considerations for P are similar to those for
sadimenct. The delivery efficiency of P is greater chan for sediment, however,
because the fime sediment fraction that does not sertle readily in the field
is enriched in P. In addition, between 5-30% of P may be lost in the dis-
solved phase depending on soil type and cropping practices employed.

Pathogens. As with previously described pollutants, distance from a
potential pathogen source to a watercourse is an important consideration when
identifying critical areas for pathogens. Wastewater treatment plants cthat
discharge to streams are considered to have 100% delivery efficiency,

. Pesticides. The distance criterion is applicable to all pesticide cilgas-
ses, although the dominant transport mechanism varies greatly with pesticide
class.” Criteria for selection of critical areas for strongly absorbed pesti-
cides ave similar to those for sediment and P. Delivery efficiency decreases
with watershed size such that areas with shovt distance to nearest watercourse
may be ctitical. The potential four drifering pesticides to reach a watercoutse
should be considered in the selection process, Pesticides, such as toxaphene,
which are often upplied aerially are highly susceptible drift losses.

® Distance is impocrtant for otganophosphotus pesticides because of the
latge duift losses often dsscciated with their application, and because
theit telatively low persistence (1-8 weeks) in the environment means
that longe: transport reduces the probability that acrive chemicals will
reach the water resource. Because ctganophesphorus pesticides aie lost
primarily in the dissclved phase of runoff, delivery efficiency may be
hi gher than sediment.

® Curbamates, like ciganophcsphorus pesticides, have 4 short toct-zone
half-life und ave lost ptimarily in the dissclved phase of suiface uacri-
vity. Fst preven seil leachers such us carbefuran cr aldicartb, it may be
the depth te the water table and scil permeability which are the concern,

® The tiiuzines are relatively mcbile as a pesticide. class. Studies
have shown that 0.2-16% of applied amounts ave lost in surface runoff
(30), the majority being in the dissclved phase. The time interval
between applicuaticn and the fitst tuncff event is a ma jor facteor influen=~
cing runcff losses. Soil column leuaching experiments show that triazines
move  faiily teadily through ssils, particulatly if the clay conrtent s
lew. (31). Numetcus  field studies have found ttiazines in Cgroundwater
(32). In summary, it A4PPeRdts thdt triazine transport efficiency de-
Cledses cnly mederately with increusing distunce. '

¢ The unilides are lost almost entirely in the dissolved phase. Edge-cf~
field studies show that alachlor is lest in surface runoff even more
veadily than atrazine (33). A recent wateished study, however, showed
that alachlov had considerably lecwer deliveiy efficiency te streams than
dtrazine (13). This implies that, 4lthough anilides atre very mecbile
initially, ctheir surface tLansport susceptibility decreases tapidly with
incieasing aistance. Because the mcbility ¢of alachle: thrcugh the scil is
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a concern, distance to the water table and soil permeability are key
critical area criteria for groundwater protection.

o
[N

Distance To The Impaired Water Resource

Distance to the impaired water resource is another potentially important
cricerion for-selecting water quality critical areas because not all material
that reaches a watercourse is delivered directly downstream. Losses take place
by deposition particularly where stream gradients decline. Nitrogen flux also
may decrease within a watercourse due to biological uptake or denitrificacion,
and a significant fraction of the biologically available P may be lost from
solution due to adsoription to sediment or biological processing.

Most pathogenic bacteria die off rapidly at ambient temperature, and so
distance is a very important consideration. Because watercourse transpott
distance and time are closely related, it is actually the time interval be-
tween excretion and delivery to the site of the water rvesource impairment
which deteimines cthe amcunt of die-cff which cccurs. However, die-off is
generally more rapid in the waterccurse than in fields, barnyards, or street
suL faces (34). '

The impoitunce of distance to the impaired water resource as a critical
Jdred selection criterion for vatrious pesticide classes dertives from the trans-
port considetations presented ubove. Dissipaticn of sediment-bound pesticides
between the nearest watercourse and the impaired water tesoutce results firom
deposition und subsequent stabilization.

Dissipation of triazine und anilide herbicides between an upstream water-
course und the site of impairment occuts primarily by adsorption to particu-
lates and by plant uptake.” Their persistence is on the cider of several
months so degradation within the watetcourse is generally osmall. Therefore,
this concept should not be a major selection criterion for these hetbicides in
sut fuce water unless the watershed is very large. In the case of gloundwater
tmpuitments, on the cther hund, distance to gtoundwater may be impoitant since
ccncentiution decieases with depth in the scil profiles.

Other Selection Criteria

Present Conservation Status. Cropping ot animal production cpetraticns
which alteady have effective soil conservaticn or manure management systems
should nct be consideved as critical sources ov areas. A major prcoblem that
diises from using this as 4 targeting criterien is that in voluntary NPS
ptcjects, landowners who previcusly instulled scme conservaticn ptactices at
theit own expense fail to qualify fsr cost shaving funds.

As with ether agticultutal water pollutants, pte~=2nt conservatizn  status
shouid be carefully consideted in designating cric: direas for pesticide
contrcl, The most imporrant purameter is generalls - amount of pesticide
being applied. Numercus studies show that for a  .n set of management
ptactices, the amount of pesticide lost by each transport route is vtvoughly
propcitional <to applicaticn rate. If information on the method and rate of
applicaticn is not uvailable, surircgate measures such as the level of inte-
gtated pest manugement practiced cun give an indication cf hecw curvent appli-
cacion rates compure with what can be feasibly achieved.
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Ancther important censideration is the method and timing <f pesticide
application, Optimal methods control drop sizes and spraving with gzround-
based equipment to 1educe drifre and use formulations which minimize volici-
zation, runoff, and drife losses. Timing options include velying on pest
scouting and avoiding application on windy days or when heavy precipitation is
forecast.

Planning Timeframe. There may be ateas that are adequately protected from a
l o1 2 year recurrence tunoff event but are susceptible toc massive pollutant
transport from a 30 year recurtence event. Since most detached soil will
eventually teach waterways, critical areas will generally increase in size
with longe: pPlanning timefr ames.

Designated High or Low Priority Subbasin. 1In many cases, monitoring ot
hydiological data indicate that certain subbasins have a disproportional
effect on the water quality of the impaired water tesource. Hence, a decision
L0 d4ssign the entite subbasin a higher priority may be dppropriate for ad-
dressing the water resource impairment. Conversely, it may also be found that
some subbasins with telatively high unmit area loading may not have a signifi-
cant impact on the warer ressurce because of isclating factors. . For example,
in an impoundment that is impaived by high pathogen levels, the tributdiy with
the highest fecal ccoliform levels may-not be a critical subbasin if its point
of entry to the water tesource is dcwnstream from the Impaited area.

On-site Evaluation. Although the selection criteria desctibed above pro-
vide scme useful guidelines, und the infoimation may be available without
visiting the site, cn-site evaluation of the individual farm or field ofren
provides udditional infstmaticn on pollutant input potential. The sn-site
evaluation cften teveals that areas which were initially designated critical
on  the busis of distance of moutce magnitude, for example, ate not con-
ttibuting to rhe water quality pieblem for one teascon ot ancthetr.

PROCEDURES FOR SELECTING CRITICAL AREAS AXD SOURCES

Develbp Farm Level Ranking Procedure

Once the trelevance and the importunce of euch critical area selection
criterion has been considered, rthese decisicns must be titanslated intc a form
that can be used t» pricritize specific sources within the watershed.

We  huave develcped severual cne page focims for translating cthe selecricn
ciltetia dinte o practical tzcl that cun be used ut un Sh=site  inspecticn.
Examples feor P und pesticide~r elauted water lesgutce impaitments are  included
haelow, The peint scuale | Ptesented as utbitruty values cthat should be
J4dupted tc meet lecul conditions. In Figue |, fertilizer und manure Mmanage-
MeNt practices aie by far the most important rating criteria. With Figure 2,
use und disposal of pesticides are the primary factors that will determine
faim 1atings.
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FIGURE 1. FARMLANDS CRITICAL AREA RATING FORM FOR PHOSPHORUS CONTROL

Criterion Score

Type of Crop

Tobdcco, peanuts ‘ 20
Corn, soybeans, cotton 15
Wheat 5
Hay and pasture land 0

Distance to Nearest Watercourse

Gieater than 1/4 mile | -10
1/8 to 1/6 mile , 10
Less than 1/8 mile 20
Distance to Impaired Water Resource

GLeater than 5 miles 0
l to 5 miles h 10
Less than | mile B 20
GrLoss Erosisn Rate

Less than 5 tons/acre/year . 0
5 to 10 tocns/acre/year s 10
Greater than 10 tons/acte/yeat 20

G 6 ST SR G TID A4 Gt CEP SED SR GED A W D WD D I W W D G G D G D S Wi G A M AR D WD D G AL D S P U A D G W G WD U D A W TE P T NS A WD G G . W e

Present Fertilizer Practices
Soil test rtecommendutions with banded
or split application (nitiocgen) -10
Soil test recommendation 0
Exceedance of so0il test tecommendations
(Add 1/2 point fer each pound cf upplied P 0-100
in excess.) . .

D G A M D G M R T S T S A D DD R G G A P WP G B W S P - S Y D D G S S WD A M S - S WD D D A AR W - . -

Mavnitude ~f Manure Scutce

(A.U. = unimal unic)

Less than 0.2 A.U./acre 7 0
0.2 to 1.0 A.U./acre . 13
Greater than 1.0 A.U./acte . 30

S R G G D, 130 S S D D R AL . R SR S S P D D T~ - - ——— W A - D G s e > D D A D T e S 4 W NP D Wb . D AP e -

Present Manure Management Pructices
Munutre nuttients measured; .applied at
Lecommended tate frem scil test; ns

wintaer spreading - =10
. . . :
Muanute appiied at szil test
tecommendations ' 0

Excess manure applied (Add 1/2 point for
each excess pound of manure P applied) 0-100
Obseived barnvard, feedlst, =v milkhouse O0- 30
tuncff problem ‘




FIGURE 2. FARM LEVEL RATING FORM FOR SELECTING CRITICAL FARMS IN WATERSHEDS
WITH PESTICIDE-RELATED WATER RESOURCE IMPAIRMENT .

Factor Range of Factor Points.
Use of Suspected - At Lsbel Recommended Rate 100
Pesticide Excess of Recommended Rate 100 + Excess %
Not Used 0
Distance to Nearest Short Distance (e.g., % 0.5 km) 15
Watercourse Long Distance (e.g., % 0.5 km) 0
Distance to Shott Distance (e.g., & 5 km) 10
Impaired Water Long Distance (e.g., & 5 km) 0
Applicdation Methed Low Drift (e.g., ground-based 0
with shields, tecirculators,
etc.)
Ave. Drift (e.g., ground-based
with no shields) -3
High Drift (e.g., aerial) 15
Level of IPM High . -10
Practiced Average 0
Low 10
Pesticide Disposul Excellent 0
Practice Average 15
Poot (e.g., dumping containers 30

into stream)

Etosion Rute (use only Hi gh 20
“for sediment-adsoibed Average B )
pesticides) Low 0
Runoff Rate (use cnly High ' 20
for dissclved pesti- Avatage 10
cides uaffecting sur- Low 0

fdce water)

Infiltration Capacity High 7 20
(use only for dis- = Average
sclved pesticides " Low
«ffecting ground-
wate v




Modify Implementation Plan on The Basis of Water Quality Monitoring

As the project proceeds, water qualicty monitoring or other ' observations
may indicate that certain subbasins are unlikely to respond to further treat-
ment, while ochers are large: contributors of pollutants than oviginally
estimated on. the basis of land management selection criteria. Tavgeting should
be rediiected as appropriate. It is important, however, to maintain a clean
tecord to document the reasons for modifying the plan. '

CARRY OUT BMP IMPLEMENTATION AND MONITORING PROGRAM

Develop Contracts

Ideally, water quality contracts should address all of the potential
nonpoint sources at & site if this can be done without cost constraints and
with landownet acceprance. However, it should be remembered that a basic
ccncept of che targetring approach is to ‘treat efficiently the identified water
tesource impairment. Thus, in many cases, it may be dppropriate to develop
water quality contracts with landownevs that address only those on-site
problems divectly telated to the water resource impaitment, targeting the most
impot tant wuater quality conceins at the farm level.

It is ulso importunt that contracts be explicit in terms of the time
allowed for completion and the consequences of nonfulfillment. Fotr agti-
cultutal projects where water quality goals involve nutrient control, the
impor tance of tying fercilizer munagement (so0il testing and N applications) to
all lund treated with other BMPs cannot be over -emphasi zed.

Monitor Land Treatment

At 4 minimum, all NPS implementaticn piojects should monitcr the location
and  areal ceverage of each type of controcl practice uapplied, particularly
those which ute ussisted by public funds. A lund tieatment progtum with watet
quality cbjectives should include the fclliowing:

d. location of practices, including distance to watercourse and distance
to the impaired water vesource, and a detailed project map;

b. the uJrea covered, protected, ci otherwise benefited by euch pruactice
(et system of prtactices);

Ceooanglegate coverage by ull (mplemented ptuctices (uted Liwated);

d. acccunting of practice impiementution by subbasins asscciated with
individual water :ualicy monitoring sites;

e. the dates on which individual control measures weare contracted and
installed; and

L. tecovds on site visits to evaiuate locaticn, d»$es8s% progress, ot
45 sUle muintendnce.
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Water Quality Monitoring

The ptoject should decide from the outset whether or not to menitor water
quality effects, A strong case can be made that if the water vresoutrce is
valuable enough to be targeted for intensive NPS control, then verifying the
project's 1impact on the. water tesource is worth tracking. In the overall
state NPS control program, at least a subset of projects should include water
quality monitoring. Because monitoring is expensive, the monitoring program
should be designed carefully to answer clearly defined questions using an
efficient experimental design (27). It may be advantageous to monitor only
certain trepresentative or more intensively treated subbasins rather than the
impaired resource jtself, particularly if the project avea is laige or there
ate parts of the watershed influenced predominantly by point sources.

The decision of whether to monitor changes of water tresource quality,
physical, chemical, or biological attributes should be based partially on
whether the implementation program can be expected to reduce these parameters
sufficiently for detection through monitot ing. Recent work indicates that
about 40% reduction in annual mean pollutant concentrations may be required to
be statistically significant in a five-year monthly grab sample program (1, 2,
5, 6). Even this sensitivity requires that the program include corresponding
hydiologic and meteorologic-telated measurements with each sample.

Socio-economic Impacts

Acceleruted NPS  implementation projects cften have major, albeit
localized, social and economic ef fects. Producticn practices may change to
-inctease ot decrease their labor tequirements, machinery usage, energy con-
sumption, fertilizer and pesticide usage, and equipment needs may change.

Utban o1 constiuction NPS control tegulations may influence dave lopment
patterns., Restoving impaited uses ¢f the water t1esocutce may stimulate local
econcmies, patticularly where high-demund 1ecreaticnal uses ate possible.

Finally, thete mday be multiple effects fiem the increased attention and
dollurts. For example, the Tillamoock Bay, Otegon, RCWP project tevitulized the
local constiucticn industiy with numeirous spinoff effects. Unless un dteempt
Lo measure such socio-econcmic impacts is made, muny cof the benefits sf BMP
implementation programs will be unrecognized.
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REPORTING, ACCOUNTABILITY AND EVALUATION PROCEDURES

Analysis of Water Quality Trends

A desciiption of appropriate water quality analysis methcds is baevend the
scope of this document. However, scme general concepts 4arve applicable when
designing NPS water quality monitoiing systems and conducting subsequent

analysis.




NPS monitcring systems should have a clearly stated design that specifies
both the sampling protocol and the data analysis. 'Several approaches have
been presented for such application. These include:

a. before versus after (time trends)
b. above versus below (spatial trends, upstream~downstream)
-c. paited watershed (treatment versus control)

Information on the data vequirements, assumptions, advantages, disad-
vantages and corresponding analysis methods for each expervimental design are
available in NWQEP documents (27).

The ‘'before vs. after' design generally rvequires the lavgest cime. to
document changes. It is for this design that corresponding measurements ' of
meteorologic variability ave essential. Otherwise, data wvariability is
generally so laige that only very dramatic changes can be observed, and it is
impossible to actiibute obseived water quality changes to the implementation
activicies., The 'above vs. below" design is applicable only where NPS
contributing areas are isclated in one segment of the drainage. This design
is frequently used for point soutce monitoring or to document the existence of
NPS problems.

A paited watetshed design builds in adjustment for meteorologic and other
soutces of variability. Wlus, it can provide the most sensitive and rapid
documentacion of water quality impiovements. This design should be used
whenever possible. The limitation is in finding appropriate subbasin pairs
and excluding implementation from the contiol watershed.

Format and Content of Project Reports

Efficient und uccutate teporting of NPS implementaticn activities assist
progtum  managetls and decision-makets in evaluaticn and pioject cooctdinacion.
[t provides o useful process by which ptoject agency perscnnel cun see how
theit efforts ute being cccidinated with those =f sther agencies, und it shows
wnete picgress has cccutted or whete problems have avisen. A ptototype NPS
ptoject cutline designed fcr the RCWP progrtam is shown in Appendix A.
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APPENDIX A
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SUGGESTIONS AND GUIDELINES FOR PREPARATION OF THE

FIRST YEAR GENERAL MONITORING AND EVALUATION GROUNDWATER REPORT

I. Problem Definition
A. Water Quality Problems (Surface and Ground Waters)

B. Major Pollutants

'C. Project Goals and Objectives

D. Land Use and Potential Pollutant Soutces Descriptions

4. Municipal wasrte
b. Industrial waste
¢c. Construction

d. Mining

e. Lundfills

f. Septic tanks

g. Silvicultural

h. Other

- Agticultutul--Emphusize those elements which csnti ibute to the
primary water-quality problems.

(%]

d. Ctopland
b. Animal production
C. Examples of datu are: |
!) topography :
2) climartic description including amount und seascnality of
ptecipitation '
3) major CLops and dacreages
4) average yields of major crops
5) animal waste ptoduction
6) averuge soil loss per acte, by land use |
7) level of itrigaticn und general irvigaticn methods |

l
|
|
l
l
l
|
|
l
l
|
I
|
|
} l. Non-Agricultural
|
|
l
l
l
l
l
l
|
|
l
l
l
l
l

(Foi1 motre ccmplete [isting sew: "Cznceprual Framewerk f-1
Assessing Agticulcuryl Nenpeint Scutce Preject" prepared by
the Naticnal Water Quality Evaluaticn Project staff.)

E. Most Probable Pol lutant Sources

L. Justification for cmission of certain land use areas as pol-
lutant sources

2. Justificaticn for inclusicn of certain land use Jdl1eas as pol-
lutant souices
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F. Critical Areas

1. Map with critical areas delineated

2. Rationale for selecticn of critical areas
a. Background data (e.g., relative pollutant loads)
b.- Surrogate measures

[I. Water Quality Monitoring
A. Objectives
B. Strategy

l. Site locations - map

4. Desctiption

b. Rationale for selection
2. Parameters ’

a, Listed by site

b. Rutionale for selecticn
3. Data collection schedule

C. Methods

l. Sampling
2. Analytical

D. Quality Conrtrol

l. Precision
Jd. Replicate samples
b. Replicate instrumental unalysis
2, Accutacy
i d. Intralab vervification
’ b. Interlab verificatiocn

IIl. Land Tredatment Strategy

A. Objecrtives

B. Goculs

L. Methods

|
|
[ L. BMP list |
2. Other practices c1 uactivities . B |

l

|

IV. Results und Discussicn

A. Land Treatment

i implementation should be described.

In this secticn, the goals and acccmplishments for  piogram |




Program implementation could be defined in several different
ways: - contracts approved, BMPs put into place, acreage served,
program expenditures and farmer participation. Activities wunder
other programs (Agricultural Conservation Program (ACP), Great
Plains Conservation Program (GPCP), PL 566, etc.) and private
individual efforts (your best estimate) should be ~included and
separately identified from those under RCWP. Further, a separate
accounting should be made for activity within critical areas as
well as outside the critical areas.

Highlight water quality or conservation activities that have
occurred in the project area prior to project approval.

l. Number of SCS farm plans in project area

2. Land adequately protected (SCS definition)

J. Earliev special practice cr project emphasis or accomp lish-
ments, including private accomplishments within the project
area

B. Summary of First Year Water. Quality Data (Baseline) |

l. By monitciing site
2. Emphasis on chaits, figutes and rables

c. Data Analysis

The tequirement for this section is to ptesent sufficient
duta to determine changes in water quality trends. It is not
necessdly to  present all the water quality data "collected for
every partametel considered (although such dauta can be included in
an appendix). Present changes ot summaries of changes in those
patameters that best represent trends in water quality for vyour
patticular project, emphasizing the major watar quality impait-
ments in the project area. [t is acceptable o exclude those
patametels which do not irelate divectly to problems specific to
the projece.

It is difficult to select a single or even several measutes
in combinution which will petfectly characterize changes in watet
quality. Because of variations in water impairments and sur-
tounding conditions, no specific set of measutes can be trequired
for every project area. It {s, however, impoirtant thuat statisti- |
cal  undlvses (such us correlaricns,  trend unalvses, teglession |
analyses, ete.) be inccipcruted whetavel possible in duta - sum-
maties und interpretuaticns. water quality trend reporcing should
be presented on an individual sampling station basis. This 1is
necessary to account foi the variatisn within each ptoject area
in the source and extent of the impairment as well 4s the type
4nd extent of program treatment.




Water Quality Progress

This section is o explain changes in water quality and
their relationship to changes in: BMP implemencation, agri-
cultural factors and nonagricultural factors. Attributing
changes .in water quality to these three separate soutces will
help isclate program effects from other effects and thereby
assist in the evaluation of RCWP.

Water quality changes related to the type of practice, the
extent of the practice installed and the location of the practice
application should be evaluated. It is heve that the station-by-
station information will be most useful. Water qual'ity trends at
eiach station can be linked to changes in all conservation prac-
tice applications occcurring above that location. Practices
applied under RCWP, other programs, dand on private initiative
should be considered.

In additicn to effects from conservation application,
changes in cther facteors may also be 1iresponsible for watet
quality changes. Use the background information presented in
Section I us a checklist when considering the possible contribu-
tion of sther agricultural und nonagricultutal factors in-
fluencing water quality tiends. After identifying the changes in
water quality telated rc RCWP, it may be possible to make
infetences concerning the 1ole of practices applied under RCWP.

General Assessment

The purpose of this section is to give un assessment of che
ptoject in uchieving its water quality objectives. This assess-
ment  should be cigunizeg as an apptaisal of the’ strengths und
weaknessas of euch project in four program ateas: funding, puatti-
cipation, practice upplicaticn und water quality monitoring.
Assessment should include the success ov failure in achieving
ptogram goals. Examples cculd include the following:

. Cost share levels cffered

Contracts signed in the critical areas
Water quality pructice implementation
Water quality menitcting

Informaticnal und educuticnual .assistance

»

WL WO
L]

*

Reccmmenduticns

This section should present recommendations of changes that
you plan to make in the cperaticn of your project as a resu:: cf
your evaluation. List und justify any recommendations fst changes
which shculd occur in the 2CWP program.
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