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Executive Summary

The Neuse River Basin drains 1.2 million acres in central and easterh ®arblina (NC),
including rapidly growing metropolitan areas, productive farmland, and exefwmigsts. The
Neuse River Estuary has experienced harmful algae blooms and fish kitltheveast two
decades, resulting in state regulations that mandate a 30% reductiomual aitrogen loading
from all sources by 2003. Agricultural land uses throughout the river basiessimated to
contribute more than half of the total nitrogen load to the estuary, meaninfatheers are
responsible for implementing best management practices that redwsggenigxport by over 1
million pounds annually. At the same time, pesticides used in the region areintetese scrutiny
by the US Environmental Protection Agency as it implements the Food Quatitgd®ion Act.

The Neuse Crop Management Project was initiated in 1998 with the goal ebiog the use of
production practices that improve the economic, agronomic, and environmentahjpaantas of
corn/cotton/wheat/soybean farmers in the Neuse River Basin. Digcpestablished an
unprecedented partnership among farmers, crop consultants, agribusinessespgganizations
and NC State University research and extension to reduce unneceissaggmand herbicide use
and losses, thereby protecting water resources in the Neuse River Basin.

The Neuse Crop Management Project, along with the many other agendipsaglucers working
in the Neuse River Basin, has accomplished its goal of enabling fatmanprove water quality,
effectively deal with public and regulatory concerns, and sustain econonhitityiaSpecific
accomplishments of the comprehensive education and research efttutiein

= more than 105,000 acres of nutrient management plans;
= a23% reduction in the amount of fertilizer nitrogen applied per acre ofandpand
= agreater than 40% reduction in soil-applied preemergence herbicides;

Nutrient management training materials were developed and distlibmtéC Cooperative

Extension Service county agents, who then educated farmers about nutrigr@®nvironment,

how best management practices reduce nutrients, nutrient managemeirtgpiamheight crop
commodity modules. In 2001 and 2002, nutrient management training was offered throughout the
Neuse River Basin to 1,240 farmers and turf managers.

Nutrient management planning was a major effort in the project to meejaal of increasing the
use of economic and environmentally sound production practices. Projectst&éd directly

with cooperating farmers from 1999 to 2002 to write and implement nutrient managerarst pl
By 2002, nutrient plans had been developed for over 105,000 acres of cropland. To meet the
challenge of developing nutrient management plans for thousand of acrest psjgonnel
developed two innovative approaches. A simplified computerized nitrogenzertipreadsheet
was developed for commercial fertilizer plans. In addition, group nutrient geanant planning
sessions were introduced. The farmers brought field information and ppgesonnel worked
with the farmers to write nutrient management plans.

The Neuse Crop Management Project installed complete systems ofidneagement practices on
several farms using funding provided by the NC Clean Water Managemesit Fund. Additional
practices beyond nutrient management planning included grassed waterefayisofders, sod-
based rotations, and flashboard risers (controlled drainage).

On-farm demonstrations were established in four areas within the NeuseBasin to
demonstrate and evaluate effective best management practicesfopteysiographic region in the
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basin. In addition, the project team developed a series of small demdorsdriat eight counties
throughout the river basin to promote local adoption of nutrient management plamhigge plots
demonstrated that nutrient rates recommended by state agencies andéNQrBtarsity did not
reduce yield goals. Twelve field days were held at the demonstragiomsfto provide
opportunities for commaodity suppliers, farmers and agency personnel tqvigect activities at
demonstration sites.

Two cost-benefit analyses were conducted during the life of this grofeee analysis was for the
best management practices, such as controlled drainage, cover crops arg] botféhe other was
for nutrient management. The nutrient management cost-benefit study foumasimafarmers
could save $20-40 per acre of cropland by using nutrient management. The best martageme
practice cost-benefit analysis found that the benefit of the bestgeamant practices was highly
dependent on the practice and the physiographic region.

To help producers make better herbicide use choices, and thus reduce pesgraeil-applied
herbicides, the project selected to use a computer-based decision supfent sglled HADSS
(Herbicide Application Decision Support System) that allows farmensyoodity specialists, or
crop consultants to determine the most cost-effective, environmestailbitive, and effective
herbicide. By making decisions on a field-by-field basis (termed siteispe more precise
selection of herbicides, application rates, timing, and placemented wentrol measures are
possible, and can minimize the application of unnecessary or inappropriateithetbéatments.
During the project, however, the weed control situation changed draattatichen Roundup
Ready technology was introduced to NC farmers. Growers quickly embracésthmelup Ready
system for cotton and soybeans. In 2002 over 90% of the soybean acreage and upwatdobf
the cotton acreage are in Roundup Ready varieties. Using acreage data ordcsiniftarnnto
Roundup Ready varieties, one can conservatively estimate a 40% dedordesase of soil-
applied preemergence herbicides. The rapid acceptance and inicresagbean and cotton acreage
of Roundup Ready crops has dramatically accelerated the reduction ippbédeapreemergence
herbicides.

The project was extremely cost effective. In 2002, nutrient managemars wiere written on

105,099 acres. The commercial rate for nutrient management planning is $8&¥gerad the

commercial rate been charged, the project would have spent the majatie funding received

from the Center for Agricultural Partnerships on only nutrient managépianning. As a result of

the cost effectiveness of the project, many other educational and promatativities occurred,

including the HADSS work. The project also supported critically importaetisghat were not

sufficiently funded through the state budget:

» Development of training materials for the mandated nutrient managiegdecation program

» Computerization of the best management practice accounting and trackirgNdobgen Loss
Estimation Worksheet (NLEW)

* Computerization of the new tool — Phosphorus Loss Assessment Tool (RLAdgded to
meet new USDA-Natural Resources Conservation Services nutrient erapagstandards

» Development of the commercial fertilizer computerized spreadshegimseveloping
nitrogen fertilizer plans

The Neuse Crop Management project demonstrated that nitrogen manaigareeffective and
cost-efficient means for controlling nonpoint source nitrogen from afitical sources. Before the
project, many producers used their soil tests for lime, not phosphorus, angtledanitrogen at
standard rates. Two-thirds of the participating growers reportedhbgitdecreased their nitrogen
application rates as a result of project recommendations. Some exampksradted nitrogen rate
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reductions due to the project are 15 to 20% on cotton, 14 to 28% on corn, 15 to 24% on tobacco,
and 4 to 20% on wheat. One farmer stated, “The project helped us think through whatree
doing and not just apply fertilizer according to tradition, which is howtaof us farmers work.”

The project’s success was based on a unigue set of circumstancessteaa@xbf the Neuse
Education Team and the many other agencies and organizations working in tfeeRieaisBasin;
the extensive consultation and feasibility study at the beginning of theqinajich led to the
creation of strong working relationships that made the project suctessa very significant
scale; the ability to obtain funding from multiple sources; a highly caeestaff; the
multidisciplinary, multiagency, and multipartner nature of the projecicstire; the willingness of
the farmers to be part of the solution; having project technicianstimated intensive, one-on-one
work with growers; an egalitarian structure that allowed staff tker@decisions and do their work
relatively independently; and the regulatory pressures for nitroghrcten.

One of the advisory board members, who is also a farmer, summarized the,pfbiés project
provides an opportunity for farmers to provide leadership in implementilugisos to solve
regional problems" —Charles Alexander, Pamlico County producdased on the successes of
the Neuse Crop Management Project, the project helped the agricaibmnahunity exceed its goal
of a 30% nitrogen reduction in the Neuse River Basin. With the agriculs@ebr documenting a
34% nitrogen reduction in 2002, Mr. Alexander’s words have come true: the fapresisied
leadership in implementing the solutions along with many competent and harahgrork
agribusiness personnel and state and federal agency employees.
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Chapter 1: Introduction

The Neuse Crop Management Project focused on input reductions of nitrogen antepgent
herbicides on agricultural cropland in the Neuse River Basin. Thiggrejas a direct response to
state regulations and a federal Total Maximum Daily Load (TMDEnsfard requiring a 30%
reduction in nitrogen from all sources, including the agricultural commuM& Department of
Environment and Natural Resources, 1997). Although the amount of herbicide détestedr
resources in North Carolina is low, reducing unnecessary herbicide appisatemed prudent.
The project was designed to involve multiple stakeholders, including agritsssimerests, state
and federal agency personnel, university extension professionals, commaginizations, and
most especially, the farmers themselves.

Neuse River Basin: Problems and Regulations

The Neuse River in central and eastern North Carolina flows over 208 fmilm its headwaters in
the Piedmont near Durham through the Coastal Plain and into the Pamlico Sound eastRéiNe
(Figure 1.1). The Neuse River Basin is a unique and sensitive environreatiyihg high water
tables, abundant wildlife, and over one million acres of highly productigpland in close
proximity to streams and drainage ditches. The river was classifieldeoorth Carolina
Environmental Management Commission as Nutrient Sensitive Watd@38 because of
excessive algal production and fish kills in the Neuse River EstUdnig. classification resulted in
mandatory controls on nutrient point source discharges and financial inegmtgrams to reduce
nonpoint sources of nutrients from agriculture.
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After several major fish kills in the 1990s, new regulations, known as tleu8s Rules” were
implemented in 1998 with the goal of reducing annual nitrogen loading in the estaarall
sources by 30% by 2003. Approximately half of the Neuse River’s nitrogen pollutiobdeas
attributed to agricultural operations, including cropland, pasture, and confimimdleoperations.

Under the “Neuse Rules” agricultural farmers were required to eitmglement standard best
management practices or participate in a county-level area ptemnfolir choices in standard best
management practices were (1) a 50-foot forested riparian buffer, (2)mutr@nagement and a
30-foot vegetative buffer, (3) nutrient management and a 20-foot forested,rf{d) nutrient
management and controlled drainage. Under the county-level managemefférptans in the
county were required to collectively achieve a 30% nitrogen reduction pleimenting sufficient
types and amounts of best management practices. These best manageoatieasmansisted of
nutrient management, controlled drainage, buffers of different types andswaittl cover crops.
To account for the county-level nitrogen reductions, a best managemetit@taacking and
accounting tool, which had not yet been developed, was legislated. The toabpeddor this
accounting process was the Nitrogen Loss Estimation Worksheet (NL&&44ils of which are
found in Appendix A (Osmond et al., 2000a & b).

Using Education to Help Solve the Problem in the Ne use

Understanding that the five year, 30% nitrogen-reduction goal was vertiao®ithe North
Carolina General Assembly initiated the Neuse Education Team in 1996 by providiriglspe
funding to address environmental education needs in the river basin. The Bussion Team is
part of the NC Cooperative Extension Service at NC State Universitg. Uriiigue team comprises
four Area Extension Agents and four campus-based Extension Specialists.jébevelof the
Neuse Education Team is to increase local understanding of how spedifiotegies can be used
to protect water quality and to promote local adoption of effective nutrieshticing best
management practices. Additional information about the team and its egtivén be found at
http://www.neuse.ncsu.edu/ (Appendix B).

Since 1997, the Neuse Education Team has worked with farmers and agricippart
organizations to develop specific educational programs to meet local. ieleesame immediately
clear that significant resources would be necessary to implemergrebemsive local programs to
improve water quality. In 1997, the Center for Agricultural Partnershgggman an effort to
determine what was necessary to help farmers meet the environmeadtahges they faced and to
assess whether this effort could be successful. Meeting with growepsconsultants, Cooperative
Extension staff, dealers, and grower associations, the Center forugriad Partnerships sought to
determine the best course of action to help farmers make necessaryexitvefthanges in their
production practices.

In the summer of 1997, a meeting with more than 40 people representing growers, commodit
organizations, private sector, and NC State University was held in Kinstath arolina. The
intent of the meeting was to identify the project’s target areatient and weed management.
Building on the Neuse Team’s agricultural strategy for best managemnactice education and
implementation for producers in the Neuse River Basin, the Center focéltrial Partnerships
hosted a dozen representatives from the Kinston group, in addition to the Eedusation Team,
to develop a more comprehensive project strategy that also includatégrepresentation from the
entire agricultural community and weed management strategies. Titer@er Agricultural
Partnerships, along with Neuse Team members, worked throughout the netd gleaelop a work
plan and an approach that would bring together everyone who had a role to plagtahké &
reducing the impacts from agriculture in the Neuse River Basin.
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In the fall of 1998, the Center for Agricultural Partnerships initiated tleei$¢ Crop Management
Project with support form the Pew Charitable Trust and the US EnvirorahBrdtection Agency
(Table 1.1). The goal was to help farmers identify and implement econdyngzaind farming
practices to sustain productivity while meeting environmental obtigati The project established
an unprecedented partnership among farmers, crop consultants, agribusiresse:s
organizations, and NC State University research and extension to reducessengy nitrogen and
herbicide use and losses, thereby protecting water resources irtise River Basin. The
collaboration continued throughout the project from the development of theplan at the
beginning of the project during an all-day session in Goldsboro through annuatipnogetings,
midterm assessments, and final evaluations.

Designed to fill a critical funding role in improving water quality in thede River Basin, the
project was able to take advantage of other important efforts in gusélthat dealt with different
but very complementary facets of the solution. The NC Clean Water §¢smant Trust Fund,
which provided a grant of $329,520, supported additional aspects of the Neuse Gragevtent
Project: best management practice implementation, equipment purchasestenduality
monitoring on the demonstration farms. The North Carolina Department of Emvéot and
Natural Resources provided funding totaling $210,000 to support a producer best management
practice survey in the basin. As part of the larger US Environmental Riarte®gency 319
project, an initial baseline survey of fertilizer rates was conductedddition, the project could
not have been successful without countless hours of donated time provided by dogdaraters,
agribusiness representatives, and concerned citizens throughout the MerdgaRin.

A member of the Neuse Education Team, Deanna Osmond, based at NC Stateitynjwergded
the overall management of the Neuse Crop Management Project. Othem&alvers (David
Hardy, Bill Lord, Mike Regans, and Steve Hodges), as well as a county#esehsion Agent
(Bob Pleasants), provided management of the demonstration farms and workeaifla@mers.
Neuse Education Team salaries and operating expenses are supported thndughgrovided by
the North Carolina General Assembly since 1996. The team produces therlyusdguseLetter
with a feature column on the Neuse Crop Management Project (Appendix E).

Mike Linker, a member of the Crop Science Department at NC State Uiliyeslong with a post-
doctoral student, provided leadership for the herbicide portion of tHegird\dditional funding
provided by the UNC Water Resources Research Institute and by NC Statadilyigepported
several Soil Science Department graduate students, whose reseaititalbyamportant to
information developed by this project.

The project’s first year was marked by severe drought and naturalelisdétiring the 1999
growing season, an intense drought stunted plant growth and precluded nitrogeneésmoops.
Then in September more than 20 inches of rain from Hurricane Fran fell onglosri@ a matter
of days, causing extensive flooding and damage, only to be followed by another heaiben
weeks later. As a result the project was extended for an additionalg/eastre that data from
three full growing seasons would be available. Because of extensive @imsudnd involvement
of the key people and organizations necessary for success and a focesmoplgmentation of
environmentally sound practices, the Neuse Crop Management Project waslyiailge to
complement other efforts to craft significant and lasting changdsibasin

The project’s success, as determined by the final evaluation (see Agfggndvas based on the
following unique set of circumstances: the ability to obtain complemeritexying; a highly
competent staff; the multidisciplinary, multiagency, and multipartradure of the project
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structure; the willingness of the farmers to be part of the solutind;the regulatory nature of the
problem being addressed.

The Neuse Crop Management Project was one part of a much greaaratesffort in the Neuse
River Basin. This very large effort to reduce agricultural nitmoémads by 30% could not have
been met without the extraordinary efforts of many agencies, groups, anilirads. These groups
include the Neuse River Basin Oversight Committee, the NC DepartmemvafolBment and
Natural Resources (Division of Water Quality, and Division of Soil and Watmservation), NC
Farm Bureau Federation, the Neuse River Foundation, Soil and Water CatnseDistricts, the
Neuse Technicians (funded under the Division of Soil and Water Conservatamty
Cooperative Extension Agents in the basin, USDA-Natural Resources ®atisarService, and

most especially the producers themselves.

Table 1.1 Funding for the Neuse Crop Management Pro  ject

Funding Organization " Funded Item Funding
Pew Charitable Trust & US | Project coordinator and technicians $867,000
Environmental Protection Nutrient management training
Agency through the Center | Software production (NLEW & PLAT)
for Agricultural Economic analysis of best management practices
Partnerships Nutrient management planning and implementation
Communications
Project evaluation
Field days
Project logistics and material
NC Clean Water BMP implementation (controlled drainage & $329,520
Management Trust Fund sediment-reducing practices)
Water quality monitoring
Equipment
UNC Water Resources Graduate stipend $60,000
Research Institute Water quality monitoring
Travel
NC Cooperative Extension | Project personnel — 3 Neuse Education Team $800,000
Service — NC State members and a county agent provided management
University of the demonstration farms and local direction of
farmer education programs. The NeuseLetter was
produced by the team.
US Environmental Sample selection $210,000
Protection Agency 319 — Sampling maps
NC Department of Data collection
Environment and Natural Data analysis
Resources
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Chapter 2: Project Objectives

The goal of the Neuse Crop Management Project was to significantly setha use of
production practices that improve economic and environmental performanceNetise River
Basin. The successful accomplishment of this goal enabled farmers toagtoppmically and
economically sound practices to protect water quality and effectivelywdtapublic and
regulatory concerns. The project focused on herbicide and fertiliaetipes for corn, cotton,
wheat, and soybeans, which account for 84% of planted farmland acres inike Rever Basin.
Targeted and efficient use of nutrients and herbicides is critical todmsttieffective crop
production and water quality protection in the Neuse River.

The specific project objectives focused on implementing best managemetitgsa

Objective 1. Implement nutrient management and weed integrated pest manageme
practices on 100,000 acres of cropland in the Neuse River Basin.

Objective 2. Implement weed integrated pest management to achieve a 1@@0eton
in the use of soil-applied preemergence herbicides on the project acreimgarilgr
alachlor, acetochlor, metolachlor, pendimethalin, vernolate, simaziasazine,
trifluralin, and atrazine).

Objective 3. Implement nutrient management practices to achieve 10-20% oeduatihe
use of nitrogen on the project acreage.

Project outcomes, as measured against project objectives, weferraktthree objectives.

Objective 1. More than 100,000 acres of nutrient management and weed pest martageme
practices were implemented (Table 3.1)

Objective 2. As a result of crop shifts from corn to cotton (25% reduction in)cmd the
dramatic increase in the use of Roundup Ready soybeans and cotton (to over the%eof
crops), the use of preemergence herbicides was reduced. Based on theeintrea
Roundup Ready soybeans or cotton and the decrease in corn acreage, one can
conservatively estimate a 40% decrease in the use of soil-applieidides

Objective 3. Based on information using the Nitrogen Loss Estimation Workshee
(Appendix A), overall application rates of nitrogen fertilizer weeeuced by 23% (Table
3.2).
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Chapter 3: Management Strategy 1 — Best Management P ractice Implementation

To accomplish the objectives listed in Chapter 2, the project advismayd team (see Chapter 4)
developed four management strategies as follows:

Management Strategy 1: Demonstration and Implementation. The praetused
nutrient management planning, the Herbicide Application Decision Supposer8yand a
series of demonstration farms to encourage widespread adoption of besemamag
practice systems by farmers.

Management Strategy 2: Partnerships and Communication. The project teelopdel
basinwide partnerships and communication strategies to promote the adoptest of b
management practices throughout the Neuse River Basin.

Management Strategy 3: Nutrient Management Training. The projectdeseioped
resource materials and conducted extensive training programs to impeove t
understanding among farmers and agribusiness professionals of nutrient manggem
water quality protection, and best management practice impacts.

Management Strategy 4: Evaluation. Evaluations to determine theiefieess of project
efforts toward the adoption of nutrient, herbicide, and other best mareagemractices
were made throughout the life of the project.

The project team identified those nitrogen-reducing best managemetitesaappropriate to the
physiographic region to address producer needs and developed targeted priogeagourage
producer adoption. Much of the project success was due to local techomadrt provided by
project technicians and the development of demonstration farms disttitiuteighout the river
basin.

Nutrient Management Planning

Nutrient management is the careful monitoring and amending of soil fettlimeet the needs of
crops with an emphasis on improving agricultural profitability and minimizmgacts on water
guality. Although the effectiveness and implementation of other best marag@nactices, such
as riparian buffers and controlled drainage, depend on specific sitectdrggtics (drainage, soll,
slope), nutrient management is universal and has potential for suecesdless of the landscape
setting. Fact sheets describing nutrient management planning aretiggpgéndix E. Updated
information on nutrient management is provided at http://www.soil.ncsu.eduw/nmp/

Nutrient management planning was a major effort in the project to inerthee use of economic
and environmentally sound production practices. This section describeststff efforts to write
and implement nutrient management plans throughout the Neuse River Balso.deacribes two
tools developed for the project: (1) NLEW, which was mandated throughNbkase Rules” and
used to track reductions in nitrogen loss and the implementation of besgerapat practices, and
(2) a simplified computerized spreadsheet to aid in nutrient managemeningjalLastly, efforts

of project staff to address changes in the USDA-Natural Resourcese@G@tion Service 590
Standard for Nutrient Management by developing the Phosphorus Loss Asse3sial (PLAT)
are described. Details of the NLEW and PLAT software packagedemeibed in Appendix A.
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Nutrient Management Plans

To reduce nitrogen, the project focused on nitrogen-based nutrient magaigelans specific to
crop needs and soil type. A nitrogen-based nutrient management plan uses thp ocbRemlistic
Yield Expectation to derive the appropriate rate of nitrogen fertilizeNorth Carolina, every sall
series and agronomic crop has been assigned a Realistic Yield Expefdatise in writing
nutrient management plans that are certifiable under North Carodndatds. The Realistic Yield
Expectation is multiplied by a factor specific to each crop and soil@pation to derive the
appropriate nitrogen fertilization rate.

From 1999 to 2002, project staff worked directly with cooperating farmers tearit implement
nutrient management plans. By 2002, nutrient plans had been developed for over 100,000 acres
cropland. Table 3.1 lists county results for cropland acres with imgiteed nutrient management
plans in 2002. In Wayne County alone, over 69,000 acres received nutrient managengnt plan
(See the section on the Wayne County Demonstration Farms for furthés d@etdow they
accomplished this amount of nutrient management planning.) Primarilycptejghnicians wrote
these plans, along with a crop consultant (at one location) funded by the Camigyricultural
Partnerships’ portion of the project.

Table 3.1 Cropland Acres with Implemented Nutrient Management Plans (NMP) by County in
2002

Acres of NMP written by

Neuse Crop Management

County Project (2002 only)
Carteret 0
Craven* 19,502
Durham 0
Franklin 250
Granville 0
Greene 106.1
Johnston 1,038.2
Jones 0
Lenoir 3007.1
Nash 6,000
Orange 0
Pamlico 0
Person 0
Pitt 0
Wake 2,295
Wayne 72,900.2
Wilson 0
Total 105,098.6

*Plans for this project and a companion project written by Billy McLawhorn

Using the fields of selected cooperators, project staff determhadhtitrient management

planning decreased nitrogen use by 10 to 30 pounds per acre, depending on crop, soil, and producer
management. This reduction translates to an overall rate reductioninfriitasgen fertilization on

all crops from 87 pounds per acre to 67 pounds per acre, a 23% decrease (TaflkiS &)tilizer

rate reduction coupled with a net decrease in fertilized cropland eglsulta total reduction in the

amount of fertilizer nitrogen applied from 76.6 million pounds to 55.9 million pounds, a 27%
decrease (Table 3.2). Although the project’s nutrient management focusowasvheat, soybeans,
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and cotton, under the “Neuse Rules,” nutrient management plans had to ba faritdl crops.
(These data were collected by the Neuse River Basin Oversight Caerthtbugh 2001 and are
included in their 2002 report.)

Table 3.2 Changes in Nitrogen Fertilization Ratesb  y Crop for All Counties

N lbs

Baseline 2001 Base N 2001 N Base N 2001 N Change

(acre) (acre) (Ib/acre) | (Ib/acre) (Ib) (Ib) (%) (%)

Corn for grain 177808 | 102431 160 138 | 2841546 | 14131178 -50 -14
4

Corn for silage 3985 2175 150 128 597395 278810 -53 -14

Soybeans for 262696 | 269197 19 4 | 4910781 | 1173420 -76 =77

beans

Cotton 127670 | 220112 84 71 | 1076811 | 15551156 44 -16
8

Wheat for grain 123036 77385 112 107 | 1381501 8287573 -40 -5
2

Tobacco 89642 61159 86 82 | 7715284 | 5004770 -35 -5

Bermuda grass 20942 35767 215 182 | 4497193 | 6515657 45 -15

Fescue 26632 26988 47 50 | 1261609 | 1339940 6 5

Rye 488 154.1 100 100 48720 15381 -68 0

Oats for grain 12374 4983 116 110 | 1438956 545699 -62 -6

Barley for grain 2358 893 95 91 224523 81589 -64 -4

Sorghum for 2290 890 129 110 296429 97707 -67 -15

grain

Peanuts 85 270 10 1 884 344 -61 -88

Soybean-waste 20633 19089 106 120 | 2194465 | 2293330 5 13

Sweet potatoes 5666 6867 81 78 457865 533468 17 -4

ALL CROPS 876305 | 828360 87 67 | 7664269 | 55850021 -27 -23
8

Even though nitrogen was the basis for the plans, soil sample data were ssgtihgen a
complete nutrient management plan. Generally, farmers could reduceithajen application
rates by approximately 15%. In one area, the nutrient management planningspedoag with
aggressive cotton petiole monitoring, convinced some farmers, who were usitiy fittel and
fertilizer that they did not have to apply additional commerciailieer. This decreased nitrogen
applications by as much as 100 Ib/acre. Many of the fields sampled required tiormaldi
phosphorus and often no potassium. This was reflected in plans with a zero phospitbrus
potassium recommendation.

Economic analyses of the outcomes of nutrient management planning inditatéarmers
typically could save $20 to $40 per acre by implementing nutrient management
(http://www.soil.ncsu.edu/publications/Soilfacts/AG-439-43/ferfimgB0-021.pdf (Appendixes E
and G). Savings were associated not only with reducing nitrogen, but alsorfyyardiy as much
phosphorus and potassium as soil tests prescribed.

13



Final Report — Neuse Crop Management Project: Page 14

Nutrient Management Demonstrations

The project team developed a series of small demonstrations in eightesotiimoughout the river
basin to promote local adoption of nutrient management planning. Producersameerned that
the use of Realistic Yield Expectations for determining nitrogen festiion rates would limit yield
goals. These plots demonstrated that Realistic Yield Expectations didmitiop productivity.
Locations, crops, and data are included in Appendix F.

BMP Implementation

In conjunction with the Neuse Crop Management Project, the best managenaetitgs in Table
3.2 were installed using funding from the NC Clean Water Management Trust FoedVake
County Soil and Water Conservation District did much of the work instgithe grassed
waterways, field borders, critical area plantings, sod-basedoogtivildlife areas, and diversions.
Likewise, the Lenoir and Wayne County Soil and Water Conservation Distrete instrumental
in the implementation of the flashboard risers (controlled draipdgrsonnel from these districts
worked with the landowners and sized the structures. The structureaverC€ounty were
implemented by personnel funded through the Center for Agricultural &ahips portion of the
project.

Table 3.3 Acres of Best Management Practices Instal  led by County

Best Management County Acres
Practices

Grassed waterways Franklin/Wake 7.84
Field border Franklin/Wake 15.01
Diversion Franklin/Wake 0.77
Critical area Franklin/Wake 0.24
Sod-based rotations Franklin/Wake 267.71
Wildlife Franklin/Wake 2.61
Controlled drainage Craven, Wayne, Lenoir 3,129

Tracking Nitrogen Reductions (NLEW)

Under the “Neuse Rules,” a tracking and accounting tool had to be developedidippge. The
tool developed, NLEW, was used to track nutrient management implemengaiomtrogen
reductions. The conceptual development of NLEW by an interagency committeered over a
two year period (Osmond et al., 2001a & b). The tool was developed to work at twassfiald
level and aggregate. Once the conceptualization was complete, the tdollteadomputerized.
The computerization was funded by the Center for Agricultural PartnershiptharS
Environmental Protection Agency 319 funds.

Since the field-scale version had to account for the over 120,000 fields in teNRver Basin
with an average field size of less than 10 acres, the aggregate vef$iE\W was used to track
agricultural nitrogen reductions. Input data for the accounting tool ar¢ypei, crop, field size
(acres), nitrogen fertilizer rate (Ib/acre), Realistic YiebpEctation for the crop (if known), cover
crop type (if grown), use of additional best management practices, suciislied drainage or
buffers (if implemented), and the area that the best management psaatiect. The percent total
nitrogen reductions due to best management practice implementatiord{imgchutrient
management) are compiled in Table 3.4. The percent nitrogen reductimmiste baseline period
of 1991-1995. These estimates were compiled by the NC Department of Environmenttaral Na
Resources for a report to the NC Environmental Management Commissiariabé 2002.
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Table 3.4 Estimated Percent Nitrogen Reduction Due To Best Management Practice
Implementation

Estimated %

County Nitrogen Loss
Reduction
Carteret 45.4
Craven 46.4
Durham 26.4
Franklin 23.7
Granville 23.4
Greene 37.0
Johnston 47.6
Jones 33.9
Lenoir 14.3
Nash 30.2
Orange 194
Pamlico 38.5
Person 31.9
Pitt 22.9
Wake 447
Wayne 25.1
Wilson 41.6
Total 34.4

USDA-NRCS 590 Nutrient Management Standard, PLAT, a nd the Neuse River Basin

The Neuse Crop Management Project played an important role as chaagesade to the
nutrient management standard that the farmers had to implement. Thehotanagement
standard in the “Neuse Rules” refers to the USDA-Natural Reseoaservation Service 590
nutrient management standard, and as such, must meet these criteria. In 1999Nad &P -
Resources Conservation Service changed its nutrient managemelardt&a0 to include
phosphorus (P) as a limiting nutrient for agricultural nutrient eggplons. Each state was
responsible for developing a procedure to assess phosphorus status durerg management
planning if animal waste is involved or the field is within an imgaiwatershed. A North Carolina
Phosphorus Committee was formed to address the changes in the USDA-IRaswalces
Conservation Service nutrient management policy and standard 590. Eadtastétece options to
set a P-standard: soil test, soil-threshold, and P-Loss Index.

The NC Phosphorus Committee strongly endorsed the P-Loss Index concept. To avagiaonf
with the agronomically based NC Department of Agriculture and Consumeic8er’'P-Index"
reported on soil-testing forms, North Carolina will use the term "P lAssessment Tool (PLAT)"
as the basis for nutrient management planning (Appendix A). Once this aadestl was in place,
nutrient management was required to meet the new USDA-Natural Res@ounssrvation
Service criteria. Thus it was imperative that this project helptgythe necessary tool — PLAT —
to ensure that the nutrient management plans written for the NeuseBisar are certifiable. The
Neuse Crop Management Project was proactive in assuring that famibesNeuse River Basin
would not be penalized by this change in the nutrient management standard USiDrIN
Resources Conservation Service.
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HADSS - Herbicide Application Decision Support System

Herbicide Issues

Weeds are essentially a problem in every field every year. So farmest devise a weed control
plan for all crops. Weeds are formidable competitors and well adapted to pierdegstems. For
example, many weed species are prolific seed farmers, and seeds camtapdior many years
(up to 17) and still germinate. Weeds not controlled during the growing seasanaraase
mechanical loss at harvest as well as reduce yield and qualitye Hneiseveral nonchemical
approaches to weed control: rotation, cultivation, cover crops, inetieaep density (both within
and between rows), and manipulation of planting dates. All of these are p@ttisome extent by
farmers. Although these approaches lessen weed pressure, none elingiedss 0 farmers need
additional means of direct control. Alternatives to herbicides (e.g.obichl control or induced
resistance) are not available as they are for insects and pldnaigegns. This situation results in
herbicides being a fundamental part of controlling weeds.

In the last decade the number of herbicides available for weed congahtr@ased dramatically.
For example, in th&998 Agricultural Chemicals Manu@NC Cooperative Extension Service),
176 single and herbicide combinations were recommended for cotton weed cBatrsbybeans it
was 136. In 1990, for cotton, there were only 32 single herbicide and herbicide comksnation
available. Not only is there a bewildering array of choices, but alsrtafj among the choices
makes decisions even more complex. Few herbicides could control a wide arragaé efore
Roundup Ready), requiring farmers to apply multiple herbicides. Thiatiiin was ripe for
misapplications and unnecessary treatments. Additionally, farmeesasening out of what may
be termed a “preemergence and preplant incorporated” era of weed contirole-@hen
postemergence herbicides were few and weed control depended on herhigililed before or just
after the crop was planted. The problem with this system was thatdisebiwere applied before
the weed situation was known and the herbicides being used were most oftaatassath
ground and surface water contamination. The challenge was clear: changstéme &yallow
herbicide treatment according to need and provide farmers with a singgiéossort through the
array of herbicides available so they will be more amenable to a trezeed systeniRegulatory
scrutiny of many of the herbicide choices for farmers under the Food Qrabiyection Act added
an additional and critical imperative to devise and implement pradiietsninimize herbicide use.

Herbicide Project Activities

To meet the need for a simple way to make complex decisions faculty &tAt€ University
developed a computer-based decision support system called HADSS (Herbicidzafippl
Decision Support System). This system is the result of many yearsed @xperimentation and
software development. The program allows farmers, commodity sistsjadr crop consultants to
determine the most cost-effective, environmentally sensitive, aedtafé herbicide. Users enter
relevant, field-specific information regarding weed populations, yigfieetations, economic
variables, and field conditions. HADSS estimates yield loss that mayrdfago control methods
are used; eliminates herbicide treatments that are inapprofoiates specified conditions; and
calculates expected yield loss after treatment and expected met fet each available herbicide
treatment. Treatments are initially sorted by expected net returthéytan be sorted in various
ways (cost, efficacy against the total weed complex or a particulad weecies, etc.). The web
version of this program is at http://cropserv3.cropsci.ncsu.edu/webhadss/.

By making decisions on a field-by-field basis (termed site-specifiyre precise selection of
herbicides, application rates, timing, and placement of weed controlumesagre possible, and can
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minimize the application of unnecessary or inappropriate herbicide tratgniroject staff
members have been working with farmers, consultants, commodity suppliefSxasion
Agents to introduce them to HADSS. Additional information on this system edodnd at
http://www.hadss.com/.

The weed control situation changed dramatically when Roundup Ready technologyrnedsced
to NC farmers. Growers quickly embraced the Roundup Ready system for aoticoybeans. In
2002 over 90% of the soybean acreage and upward of 60% of the cotton acreagetae ipl
Roundup Ready varieties. This compares to the national acreage trend ofatéehlwotton and
75% biotech soybean (USDA National Agricultural Statistics Serdigee 2002 report). The
speed of adoption surprised both industry and university personnel. Becausentietieod
controlled a wide array of weeds (but not all), many farmers (and professiadeising them)
assumed that they could rely on this technology entirely. However, this wasmabtdassumption.
Many common weeds were tolerant (e.g., morning glories) and were promoted irstams®ther
less common weeds became prevalent (e.g., dayflower). Although Roundup Ready provided good
control in many situations, NC State University field surveys indicaaé aimost all weed
situations call for a combination of herbicides and that in approximdt&d of the cases Roundup
Ready is not the most appropriate choice. (The expectation is that thispege will increase.)
This observation is backed by empirical evidence. A local (Waynen@diherbicide dealer reports
that 40% of his soybean customers are now adding another herbicide to Roundup Readsolo ¢
tolerant weeds. In a preliminary analysis of cotton fields (all Roundum¥Reaonitored by a
private agricultural consultant, 26% of the time Roundup Ready was not theapyrstpriate
herbicide choice and 11% of the time another herbicide needed to be added to RoundyfoRea
complete control. This phenomenon, called weed shift, is the beginning of retunimgtbicide
selection process to the pre-Roundup Ready situation.

When farmers quickly achieved confidence in Roundup Ready technology, thay toedaubt the
value of monitoring weeds and making site-specific decisions. This atias backed too often
by agricultural consultants, Extension Agents, and NC State Universitytya This situation
changed the focus of the HADSS objective. Initially, the focus was fonéas to gain confidence
in using a computer-based recommendation system and to develop field-by-fieddjement
plans. After Roundup Ready, the focus changed to convincing farmers that onedediithot
control all weeds (in many cases it did, and HADSS made the appropriatemegaiation) and
that HADSS could be depended on to give them reliable recommendations. Cleiariyas a
more difficult challenge.

HADSS trials were run to increase the user confidence in the tool. Usededehe opportunity to
see that HADSS makes good decisions and appropriate recommendations &gzatucer
decisions and HADSS decisions were compared. During the season, 39 fields(88¢ a
representing corn, cotton, and soybeans were scouted for farmers in Wayne, Ceaoén, and
Pitt counties. Recommendations from HADSS were compared with standard eratheisions.
The Roundup Ready technology represented 100% of cotton and soybean acreage scorgasd, whe
conventional varieties represented only 5 fields planted to corn. Progelestion and HADSS
recommendations were the same in 72% of these fields. If fields repirggentn were removed
from these data (a typical situation), similar recommendations cadimr79% of cases. In 91%
(31 of 34 fields) of the fields where Roundup Ready technology was used, HADSS recalad
Roundup alone (27 fields) or with a tank-mix chemical (4 fields) as tis¢ flecommendation.

One challenge of this project was to provide tools to ensure that ireg@agare minimized. We

continued to promote HADSS through early season educational efforts, spi¢iveed and
herbicide management workshops for agricultural chemical dealers. fr@tgealers from
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Royster Clark and Dixie Fertilizer companies were introduced to HADSSdndated on
herbicide resistance, weed shifts, and weed identification. All fgiagricultural consultants in the
Neuse River Basin were trained on the use of HADSS.

When this project was initially developed, herbicide decision makingoamasof the most difficult
tasks of a producer. Much has changed in the last four years due to teenafdioned introduction
and rapid widespread adoption of Roundup Ready crops as well as changes in cropping.patte
Over the past few years, there has been a 25% reduction in corn aaeggen which many of

the soil-applied preemergence herbicides are used. In addition, theregmas 6% increase in the
soybean and cotton acreage. These changes in crop production alone haveaoysieéuced the
amount of soil-applied preemergence herbicides used in the Neuse Risiardnsiderably.

On cotton acreage, where herbicide use has been extensive and where HADf£SEaost use,
reduction of herbicide use in project acreage averaged 0.77 Ib/acre, a 138gsteir the volume
of herbicides used. The ease of use, acceptable weed control, and comrttitroegh purchase of
technology with each bag of Roundup Ready seeds encourages farmers to use Rotimeiup as
primary herbicide. As a consequence, there has been a dramatic deordesuse of soil-applied
preemergence herbicides. Using acreage data on corn and shifts into RowsdlypvBrieties, one
can conservatively estimate a 40% decrease in the use of soil-applicites. The rapid
acceptance and increase in soybean and cotton acreage of Roundup Ready crapsadiasaty
accelerated the reduction in soil-applied preemergence herbicidesthitwegh HADSS use has
also reduced herbicide use in project acreage, it is importamkizoavledge that the use of
Roundup Ready technology has been the main factor in the reduction. In fact, toghttbat
farmers in the project region adopt Roundup Ready technology, they arekkdggdi rely on
HADSS since their herbicide decisions appear to have been already made.

The dramatic change in herbicide use forced project staff and parttsipareevaluate the weed
pest management strategy that was a fundamental part of this projectninsdgiseveral factors
indicate that the changes in herbicide use from Roundup Ready technology mayessargdy be
permanent. Weed shifts because of reliance on Roundup can easily chadgmtre for
Roundup Ready soybeans or cotton. Additionally, a shift in cropping patterns sglieofe
commodity price changes could favor corn production, leading to increased ssit-applied
herbicides. Strong evidence already suggests that weed shifts witlibisvoccur in Roundup
Ready cropping systems, making Roundup either not effective or less effdcatithose situations,
farmers will again need effective tools for making weed managenegisions. In addition,
farmers and dealers will always need the ability to identify weed problend to determine
whether it is economically justified to apply an herbicide. Finally, farsrend dealers must be
reminded of the need for scouting and its importance in making decisions. Fedudiyack
participants in this project has been invaluable to members of theFBAdkevelopment team as
they consider both ways to tailor the program to better fit the needs didecnakers and ways to
encourage decision making that is based on careful assessment of thersituatich field (G. G.
Wilkerson, personal communication).

Demonstration Farms

Demonstration farms have proven to be valuable teaching tools fofdreing agricultural
information. To this purpose, on-farm demonstrations were established thraugbédeuse River
Basin to demonstrate and evaluate effective best management géctieach physiographic
region in the basin. The physiographic regions in the Neuse Basin aRegtiemont and the Lower,
Middle, and Upper Coastal Plain. The Piedmont is characterized by raipagtaphy, small
agricultural fields, and cattle. Appropriate best management practiedsrasted riparian buffers,
nutrient management and cover crops. The Upper and Middle Coastaldtlagraphically
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transition from rolling hills to flat areas. This is a highly productiveiagitural region where there
is a mixture of best management practices, depending on the slope of the lathé aledree of
ditching. The Lower Coastal Plain is a very flat region that withoutrdrge (ditches) would not be
able to sustain agricultural production. The two most useful best manageraetitgs in the
Lower Costal Plain are nutrient management and controlled drainagélsietdhe demonstration
farms are provided on the web at http://www.neuse.ncsu.edu/ncmp/demo_farims.ht

Franklin/Wake County Demonstration Farm

On the Piedmont Demonstration Farm in Franklin and Wake counties, the fosusnwatensive
wheat nitrogen management in the Rocky Branch Watershed. The core deationstrea

included six cooperators. Detailed nutrient management plans weregeddbr each field to
account for variability by soil type. Spot checks of wheat yields weseemt 15 locations in the
project area. The yield checks demonstrated that farmers werestiveating their expected yields,
often by almost 50% (Appendix G). In addition, wheat was intensively managed thsoogting
for cereal leaf beetles and tiller counting, and wheat fertilityst@stre conducted for two years.

This location is also being used to explore soil sampling stratéigéggive the best results: whole
field, grid, or soil map units. Geographic Information Systems (GIS) technalagyused to map
soils and wheat yield data to determine whether the Realistic Yield Extpauts for the soils
typically found in this region matched measure yields. Data have beeattl only for one year,
and therefore it is too early to state the results. For more infoomath the project, refer to
Appendix H.

Several field days were used to inform agency personnel, farmershamatvs media about
project activities, including nutrient management and best managgmaenices. Radio stations
and local newspapers publicized information about the project.

In a follow-up to this project, nutrient management with flue-cured tobandacatton were
demonstrated in a neighboring county. An article in the Southeast Farm ®iesk has a
circulation of approximately 53,000 in nine different states, highlighted thr with tobacco.
Franklin County project details can be found in Appendix G.

Because the field size is small, the topography is rolling, and tharegare highly buffered,
sediment rather than nitrogen is of greater concern. Best managemeitgsamonsisting of six
sediment-reducing practices, were installed and strip-till tobaccalem®nstrated (funded by the
NC Clean Water Management Trust Fund). The strip-till practideced soil loss by 50% or
more, depending on the soil type (Appendix G).
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Wayne County Demonstration Farms

The focus of the Upper Coastal Plain Demonstration Farms in Wayne Coustgmwautrient
management and controlled drainage for corn, soybeans, cotton, wheat, and ttltaosive soil
sampling was completed on over 2,000 acres of cropland on five different faraneaslt of the
project. Detailed nutrient management plans were implemented for eachGatton petiole
nitrate monitoring was used on scores of fields during the projectriagdarmers that their
lowered nitrogen fertilizer rates were sufficient.

To meet the challenge of developing thousands of acres of nutrient maeapelans, project
personnel developed two innovative approaches. A simplified computerizedenitfertilizer
spreadsheet was developed for commercial fertilizer plans. Thisiseal significantly less time
than the state nutrient management software, although it contains abthi@onents necessary for
the plan to be certified under USDA-Natural Resources Conservatioic8eequirements. In
addition, project personnel worked with the agribusiness community to cdataetrs regarding
nutrient management planning. Agricultural suppliers would invite theitooosrs to a nutrient
management planning session. The farmers would be asked to bring field atifompsuch as soil
tests, tract numbers, and any orthoquods, to a meeting. At the meeting, progectnehelped the
farmers determine their predominant soil type for each field usinpAJSlatural Resources
Conservation Service Soil Surveys. The Project Technician then tooktbisnation and used the
nitrogen fertilizer spreadsheet to develop nutrient management plam$énghoutcome of the
project was that over 69,000 acres of nutrient management plans wetepkl/&r farmers in
Wayne, Lenoir, Johnston, Greene, and Wilson counties.

Several demonstration tests were conducted as part of the Neuse Crogeviemad Project. Both
corn and cotton nitrogen rate tests were conducted, as well as affotassium test for cotton.
Four water control structures were installed to maintain higheemtables and promote
denitrification on 400 acres of cropland. A warm season grass buffer was planted orie&060
ditch bank. In addition, over five miles of ditch banks were maintained with the\seeep to
control large woody vegetation.

Weeds and insects in cotton and soybeans were scouted for the duratiopafj&wt. During the
first year, HADSS was used experimentally on 450 acres to determine appeqpuaatices for
managing weeds. Water quality monitoring has occurred for the past bgeara. The Little River
has been monitored, as well as two sites at the Center for Environmeaniairfg Systems in
Wayne County, to determine whether there are any changes in streammitaymntrations. This
monitoring was funded through the NC Clean Water Management Trust Fund.
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Lenoir County Demonstration Farm

On the Middle Coastal Plain Demonstration Farm in Lenoir County, nitrogelicagiph rates
were determined using digitized soil maps and their related Realistid Eigpectations. Yields
were measured, and the results demonstrated that the new nutrient mangganmsehad no effect
on yields.

To enhance shrub buffers already existing on part of the farm, weed wipinmpitiated to control
large woody vegetation. Graduate student research projects on tHigcsised on buffer ecology
and width influences on denitrification in shallow groundwater. Over 60 monitoviglts were
installed within these shrub buffers to measure nitrogen-reducingwvatusuffer widths. Redox
probes were also installed to ensure that reductions in groundwater miregecaused by
denitrification instead of by dilution. Vegetative and bird inventoriestaging collected to
determine the habitat quality of these shrub buffers.

Two controlled drainage structures affecting 351 acres were iedtatlthis location. An additional
nine structures, draining 1500 acres, were installed on farms throughout LenwityC

A kiosk with detailed information was constructed at this demonstrdéiom, and it has been used
extensively as a teaching lab. Two field days were attended by more Hgoebple. Nutrient
management, buffers, controlled drainage, corn variety trials, and HAPBK ations were
demonstrated. In addition, the site was used by the NC Department of Agricutidi@ansumer
Services to educate its Regional Agronomists about the “Neuse Ruldshea best management
practices utilized, especially nutrient management. Several ageuis/used the location to inform
county- and city-level elected officials about the efforts being madééwagricultural community
to reduce nitrogen emissions. Lastly, for two years in a row, summer intermstie Center for
Environmental Farming Systems visited the site to learn about agridutesamanagement
practices.
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Lenoir County Craven County

Craven County Demonstration Watershed

The Mosley Creek Watershed in Craven County was selected becausiitied in the Lower
Coastal Plain and because it represents a natural subwatershed boundéigid3laee heavily
ditched to ensure adequate drainage. Eight farmers farm in this subledeand all of them
participated in the project.

Field boundaries were georeferenced so that digital soil maps could b&oudeigrmine Realistic
Yield Expectations. Nutrient management plans were written foaath$ in this watershed as well
as other fields in nearby watersheds. Some of these plans were writtba bgidinal technician.
As the result of a problem rehiring a technician to finish the job, Billy Malhorn, an area crop
consultant, wrote the nutrient management plans for this project. biewdditional plans for a
companion watershed — Core Creek — that is also funded by the NC Clean Wateaydvieama

Trust Fund. The two projects covered the majority of the agriculturaliar€aaven County.

Twelve nutrient management demonstrations were implemented in Craven CBamyariety
demonstrations were used to help farmers select the highest yieldietjiegfor local farms.
Three tours have been given in this subwatershed. Two of the tours wentatsd with annual
Neuse Conferences held in New Bern, and the other was associated witmtie iGe
Agricultural Partnerships. HADSS was used by four farmers on a total of &@$.aHADSS
locations consisted of 10 cotton fields, 5 soybean fields, and 5 corn fields.

A total of nine controlled drainage structures were installed througheuwatershed. These
structures drain a total of 628 acres. Sixteen miles of ditch bank ia Corek Watershed were
weed wiped to establish filter strips. Water samples have been tallawonthly from Mosley
Creek. The initial water quality monitoring design, which was more amlstibad to be curtailed
because of technical difficulties.
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Chapter 4: Management Strategy 2 — Partnerships and Communication

The project staff recognized that partnerships were essential tiopmogect objectives. The
following organizations agreed to participate on the Neuse Crop ManagenogettRrdvisory
board: Corn Growers Association of North Carolina, Cotton Incorporated, Dbegonal Cotton
Council, North Carolina Cooperative Extension Service, North Carolinaffrapat of Agriculture
and Consumer Services, North Carolina Department of Environment and Neés@urces, NC
Farm Bureau Federation, North Carolina Plant Food Association, North Ca8yiad Grain
Growers Association, North Carolina Soybean Growers Association, Ra@ystée Inc., and
Southern States Cooperative.

The project staff used extensive outreach to promote best managemeitggriwt reduce
nitrogen and pesticide losses. Media interest in the project isedeas the demonstration sites
were developed. Project awareness was promoted through the NeuselLgti@rtéaly newsletter
of the Neuse Education Team), local newspapers, radio, television, andt fiteje¢ure. The
extensive media campaign provided a multiplier effect for increasioggircontacts.

Advisory Board

A 35-person advisory board was established to set objectives and providemihg work plan

for the Neuse Crop Management Project. This board consisted of ratatees from commodity
organizations, agribusiness, state and federal agencies, NC Farm BedeEaation, consultants,
and farmers. The board was updated and consulted yearly. In addition, the board provided a
midterm project review to ensure that the project was meetinghifectives. Members of the initial
project advisory board are listed here. Several of these people havel modevere not on the
advisory board by the project’s end.

Charles Alexander, NC Small Grain Growers Assaociation
Steve Bevington/Tom Jones, NC Clean Water Management Trust Fund
Anne Coan, NC Farm Bureau Federation

Jacob Crandall, USDA-Natural Resources Conservation Service
Roger Crickenberger, NC State University

Paul Dugger, National Cotton Council

Larry Elworth, Center for Agricultural Partnerships

David Hardy, Craven County Cooperative Extension Service
Jim Haskins, AgriBusiness Communications Group

Steve Hodges, NC State University

Richard (Rick) A. Holder, Dixie-Harvey Fertilizer & Gas
Carlton Ipock, Royster Clark

Greg Jennings, NC State University

Gene Kamprath, NC State University

Mike Linker, NC State University

Bill Lord, Franklin County Cooperative Extension Service
Susan Mackey, Center for Agricultural Partnerships

Andy Moye, Producer

Becky McClanahan, National Cotton Council

Billy McLawhorn, McLawhorn Agricultural Consulting Services
Deanna Osmond, NC State University

Jim Parrott, Parrott Farms

Ron Perry, Southern States
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Bob Pleasants, Wayne County Cooperative Extension Service

Mike Regans, Greene — County Cooperative Extension Service
Richard Reich, NC Department of Agriculture and Consumer Services
Doug Roberts, Southern States

Howard Singletary, NC Plant/Food Association

Tommy Valco, Cotton Inc.

Jim Wilder, NC Soybean Growers Association

David Williams, Division of Soil and Water

Mitch Woodward, NC Cooperative Extension Service

Joyce Woodhouse, NC Corn Growers Association

Lin Xu, Division of Water Quality, NC Department of Environment and Natiasources

Web Site

A web site was developed both as an informational site and as a histegoatl. The Neuse Crop
Management Project web site (Appendix J) contains detailed intaymabout the project as well
as all four demonstration farms. The site can be accesggtpatwww.neuse.Ncsu.edu/ncmp

Neuseletter

The Neuse Education Team produces a quarterly newsletter, the Neus@Apftendix E). The
newsletter generally has three articles: an article on educatiomgigms, an urban feature, and a
column on the Neuse Crop Management Project, which deals with the agratgkator. Articles
have included such topics as nutrient management planning, controlled drairgdighits from
the demonstration farms, and best management practice tours. The ravisietiiled to over
4000 subscribers in addition to be being posted on the whti@at/www.neuse.ncsu.edlihe
NeuseLetter mailing list includes many local and state governmeiotad$f, agribusiness
professionals, news media outlets, and concerned citizens.

Field Days

Project staff organized 12 field days to provide opportunities for comiypadppliers, farmers, and
agency personnel to view project activities at demonstration Jitesse field days also provided
additional news coverage of the project.

Popular Press

In the spring of 1999, the project was announced at a press conference in Wayng tGatnt
generated coverage on the three major television stations in theyRabeitropolitan area.
Twenty-three articles covering nutrient management and best managenaetite efforts of the
project have been printed in regional multistate farm journals, inclutiegoutheast Farm Press
and the Agronomic, Economic, and Environmental Digest, and newsletters. Someeéttieles,
written by the coordinator, promoted best management practices throughéwcspapers
(Appendix I). Ten of these articles appeared in these local news so@oathern Farm Press
presented several articles on the project. In addition, commodity néevsletere used to explain
the agricultural rules and best management practice selection. djeetmeceived coverage two
different times on television and twice on radio reports.

Presentations

Project information was presented at meetings in North CarolitteedflC Plant Food Association,
North Carolina Small Grain and Corn Producers (3 years), Southeast Fass1®otton
Conference, and the UNC Water Resources Research Institute Confererecendda of a local
level, the project was presented to county commissioners in Wayne Couetybers of the Wake
County Agribusiness Council, participants in the Neuse Council of Govermsmaeimbers of the
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Vanceboro Rotary Club, farmers at three meetings in Craven County, anerfain the Wayne
County Young Farmers organization.

Information on nutrient management or the “Neuse Rules” was presented at numeretirsgs. A
few are listed: Blacklands Farm Tour (2002), Syngenta Wheat Field Ba@31), NC Small Grains
Field Day (2002), and two livestock producer meetings (2001, 2002).

Presentations were also given at both national and international nedtiedLOth Annual
Nonpoint Source Monitoring Conference (Osmond et al., 2002a); the Americagtysot
Agronomy in 2001 littp://www.neuse.ncsu.edu/reg_ag_N_basin_scald.amdl 2000 (Osmond et
al., 2000c; Zanner et al., 2000); the American Water Resources Associati@narmd (Jennings
et al., 2002); the International Conference on Agricultural Effects on GranddSurface Waters
(Osmond et al., 2001a); the 2nd International Nitrogen Conference on Science aryd ®siiwond
et al., 2001b); and a conference on buffers that was attended by over 200 people tnoghttut
the United States.
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Chapter 5: Management Strategy 3 — Nutrient Manageme  nt Training

Project staff developed a comprehensive nutrient managementyairogram targeted to farmers
and agribusiness professionals. The intent of the training is to se@aareness about how
nutrients move into water resources and ways to reduce nutrient losses.

One of the requirements of the “Neuse Rules” was for the NC Coopel&titension Service to
develop and provide nutrient management training for anyone who fertilized&8 acmore.
Alternatively, farmers could have a certified nutrient managemenmnt pla accomplish this
training, two Neuse Education Team members prepared the training rtsat€his was, however,
a collaborative effort. First, all interested parties weretignito a “needs-to-know” work group.
The training was outlined during this session. Training materiale wern developed, after which
county agents (the people who actually train the farmers) critiqueddhmértg materials. Changes
were made before the training materials were released (Hodgés2000). The materials consist
of a training notebook containing the curriculum, slide sets, CDs with Powsrpa@sentations,
and paper copies of presentation materials (Appendix K). These notebookdistakrited to 35
trainers working for NC Cooperative Extension Service and partneriagags throughout the
river basin. Training topics include the water quality problem, how nutrietgerhow best
management practices reduce nutrients, nutrient management plamdregght crop commodity
modules.

Training was piloted in five locations in 2000: Person, Orange, Durham, Wayel.enoir
counties. Over 100 farmers received certificates of training that y®2001 and 2002, nutrient
management training was offered throughout the Neuse River Basin to 1,24 $aand turf
managers (Table 5.1).

Table 5.1 Nutrient Management Training Participants by County in 2001-2002

Training
Participants
Craven 105
Greene 73
Johnston 277
Lenoir 81
Nash/Franklin 69
Orange 45
Pamlico 31
Person 75
Pitt 26
Wake 200
Wayne 135
Wilson 123
Total 1240

Evaluations of the nutrient management training suggest that thefafind the training useful,
particularly the water quality portion.

Early in the Neuse Crop Management Project, project staff heldrexday training sessions, three
of which were sponsored by the NC Plant Food Association, for general agribsisindiences,
including crop consultants. The other three sessions were specifizathye three major
agricultural product distributors (Southern States, Dixie, and Roystek)CEhe intent of this
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training was to help agribusiness better understand nutrient manageffiesite nitrogen
movement, and the impact of best management practices - in other words,Hergethead of the
training we would do later for farmers. Topics for this training in@dd description of a certified
nutrient management plan and who can write the plan, the difference betwérmgam-only plan
and a total plan, a description of NC soil management groups and how they are usezthairnk
nitrogen application rates, and other best management practices usddde nitrogen losses.

A state interagency nutrient management computer program is being usedrfentmanagement
planning. Agency personnel that included USDA-Natural Resources Conser&ativice, NC
Cooperative Extension Service, and NC Division of Soil and Water Congamuaére trained to
use the nutrient management software. Additional training was helMdase Crop Management
Project technicians, Neuse technicians (hired by the NC DepartmemvabEment and Natural
Resources), USDA-Natural Resources Conservation Service sthiither agency personnel to
write certifiable nutrient management plans. In addition, we also held a cempaining session
with NLEW to give Neuse technicians hired by the NC Department of Envissrirand Natural
Resources hands-on practice with the software. This training allowedd\technicians to track
BMP implementation (including nutrient management) and account for nitrlegses associated
with these best management practices. It would have been impossible totpheseasinwide
nitrogen reduction information in Chapter 3 without the development of this tool
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Chapter 6: Management Strategy 4 — Evaluation

Evaluations were conducted during the Neuse Crop Management Projecthilistsbaselines, to
collect basic data, to ensure that the project was focused and on target,case$s project results.

Focus Group Session

A focus group session of agribusiness and dealer representatives aoekmplGoldsboro in
February 2001. The intent of the focus groups was to help direct basinwidategtuprograms. A
better knowledge of how farmers make decisions related to products ancesenffiered by
agricultural industries could help project scientists tailor trairing education programs to meet
those needs. Also of interest was information concerning how the companiesdgvehanging
or organizing themselves to meet consumer demand. The focus group found thémmene are
relying on agribusinesses to provide services in addition to products arfdtimers depend on
people they trust for advice regarding which products to buy. A detailed reptire focus group
session is in Appendix L.

Fertilizer and Cropping Survey

A survey to determine fertilizer practices and best management praopéementation was
conducted in 1999 with funding from pass-through US Environmental Protection Agency 319
funds. Information on base crops, acreages, nutrients applied, and best managaotieespras
collected and analyzed for approximately 6,000 individual crop fields.& Hata were passed on
to the county level groups to be used in their NLEW calculations.

Fertilizer Application Rate Survey

Early in the project, and in association with another grant, 30 farmeheibasin were surveyed
regarding their nitrogen fertilizer rates with weighted averagésutated: corn (158 Ib N/acre),
cotton (88 Ib N/acre), pasture/hay (194 Ib N/acre), tobacco (83 Ib N/acre), arad (1122 |b
N/acre). These application rates were similar to the rates our catiqgefarmers were using and
provided another way to check on rates.

Cost-Benefit Analyses

Cost-benefit analyses provide important direction in determining tta€ial feasibility of that
which is being analyzed. Few projects have ever provided cost-benefisasaiyagricultural best
management practices. Two cost-benefit analyses were conducted duriifig dii¢his project:

one analysis was for the best management practices, such as contraifedydr cover crops and
buffers, and the other was for nutrient management.

The nutrient management cost-benefit analysis was produced using infamrfratin our
cooperators. The cost-benefit ratio for nutrient management was higtidyoleg depending on soil
test levels and farmers’ practices, but in general, it appearsidiay farmers can save $20-40 per
acre by using nutrient management. Detailed analysis was conducted arfigein the Piedmont
and an equal number of farms in the Coastal Plain. The Piedmont informatidredannd in
Appendix E.

The cost-benefit analysis for the other best management practiaksubés project was unique.
The benefit of the best management practices was highly dependent on tlie fiesti
management practice and the physiographic region. For instance, woodeatripaffers were
found to be more cost effective in the Piedmont than in other regions, whereagslleahtirainage
was only cost effective in the Lower Coastal Plain.
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Seven different articles present the cost-benefit information:femirsheets, two documents, and a
journal article (Wossink and Osmond, 2002). The fact sheets and documents camthaf
http://www.neuse.ncsu.edu/aginfo.html

Water Quality Monitoring

Detailed water quality monitoring, funded through the NC Clean Water gemant Trust Fund
and UNC Water Resources Research Institute took place at one of e (laenoir County) on a
shrub buffer system. Preliminary data indicates that nitrogen redudiiotiese buffer systems
range from 60% to 95%, thus validating the usefulness of these buffer sydtanmers would find
shrub buffers much more acceptable than tree buffers, so this is antémpfinding. Final results
will be available in June 2003. The project focused on producing results fielthéevel.
Evaluation of the project's efforts was based on how well the practiceslieen made available
and on the economic and environmental impacts on the region's farmers arfdrneirDetailed
descriptions of monitoring data and research reports are provided in Appendix M

Project Evaluations

Project evaluations were conducted at midterm and at the end of thetpimidentify specific
project successes and weaknesses.

Midterm Evaluation

The midterm evaluation was conducted by members of the advisory board. Theg prsifect

personnel and toured all four demonstration farms. They identified fewgmaband encouraged

project staff to continue the work. The following are just a few comtadérom the midterm

evaluation. Details of the evaluation are in Appendix C.

* Nutrient management implementation was successful where fareesived local technical
assistance on data analysis and plan development.

 The HADSS program worked well for determining which herbicides to use, but where
Roundup Ready soybeans and cotton were grown, the program was considered too data
intensive.

* Nutrient management training targeted to agribusinesses, includifgéersalespeople and
consultants, successfully increased the local implementation ofri@@sigement practices.

» The project was meeting its objectives and should continue for the remaifidter term.

Final Evaluation

Project conclusions from the final evaluation are summarized herepdipese of the report was
to provide a “sociological snapshot” of the project by giving the diverdestialders the
opportunity to voice their opinions about the project’s implementation and imjpactthe full
evaluation that includes lessons learned and recommendations, see Adpendi

Thirty-two stakeholders were interviewed: 12 growers and 20 nongrowersnddmasample of
three growers in each county was chosen for the interviews, plus onedsgmwho had worked
intensively with the project. The 20 nongrowers represented six diffeertors: the funding
agency, the project principals, the technical (field) staff, ageoeyacts, agribusiness contacts, and
NC State University faculty. In-person interviews were conducted torgéméhe information that
follows.

Both the growers’ and the nongrowers’ assessments of the Neuse Crop Manageopect and its
impact were positive. The project reportedly met and exceeded itstvgigcand its strengths
outweighed its deficits. Its multisector, multidisciplinary appfoaas reported to be effective and
the project staff consistently was rated as highly competent by botkegs and nongrowers.

30



Final Report — Neuse Crop Management Project: Page 31

There was good collaboration among the diverse stakeholders, which genesedtddfisrmation,
increased the agencies’ knowledge of each other’s technical capaaiti@ strengthened the links
between agencies. The three problems consistently identified by the nomgnwere the inherent
problem of staff turnover in a short-term project, the need for bettemeunication among project
staff, and the lack of progress in the weed management component that inhsdua to the
growers’ widespread use of Roundup Ready seed.

It is important to note that, when the “Neuse Rules” were written, tineige feeling among
growers was that they had been unjustly accused of using excessive nitrogbnsntibeing
major contributors to pollution in the Neuse River. Their view was thataccusation was “all
politics,” designed to make farmers the culprits, and that urbamémras as much or more
responsible for nitrogen loading in the Neuse River. As virtually eveoygr pointed out, the fact
that they had to control production costs meant that they could not afford to “dmawnd
nitrogen.” At the beginning of the project, the basic position among grewaes that their
fertilization rates were appropriate, based on their long-term expegiwith the land they farmed
and on technical assistance from suppliers, the NC Department ofultgrie and Consumer
Services, and the NC Cooperative Extension Service.

Another important factor to recognize is that growers currently faifeadlt economic
circumstances. According to growers, part of controlling production costsugiag only as much
nitrogen as they needed. From the nongrowers’ perspective, the currenitagaiceconomy was
likely to have a conservative influence on their behavior and the pedeisks of a change such
as implementing different nutrient management practices, even if treggelpotentially decreased
costs and maintained yields. Given this context, the project did a good jobrebising growers’
awareness and use of the options to improve their nutrient management.

Interviews with growers led to the conclusion that “appropriate” nitrogeées are subjective.
Growers reported that their decisions for applying nitrogen were bastrexperience with the
land, soil samples, rainfall, and technical recommendations from NC Stéersity, suppliers,
and NC Cooperative Extension Service. All the growers said that theyetlsgtommendations
from the latter three sources based on their experience. Also, seyareteathat the state’s
Realistic Yield Expectations were too low and that they could exceed, tbioh influenced their
fertilization rates. This fact affected their view of their naht management plans, in which the
Realistic Yield Expectations were an important factor. At least ape/gr also reported that his
Wagram soils were different than elsewhere so his input rates i@syncratic also. The
growers’ general feeling was that “you can't fertilize by the book, youettavfertilize by the field”
and that “sometimes someone who'’s in the field every day knows betterite@uys who come
from Raleigh.”

The big growers who worked intensively with the project and had signifiaereage under
nutrient management plans had more confidence in their plans. This mapéanwehe result of
more contact with the project or of their greater interest in bet@magement, but even a big
grower stated that he didn’t follow his nutrient management plans thikeBible.” The interviews
showed that growers understand the need for good economic and environmentah@eck But
at this point each grower is using his or her plan “in accordance with my experamwhat’'s
worked well for me in the past.”
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Chapter 7: Conclusions

The agricultural community in the Neuse River Basin in North Carolinafatense pressure to
comply with environmental regulations while experiencing difficult econorniaditions. The
Neuse Education Team has been successful in helping farmers meebligztions by improving
their understanding of best management practices and promoting economiaaftyfaom
management through the Neuse Crop Management Project. Project conclusitisied here.

1.

The project exceeded its numerical objectives:

e Over 100,000 acres under nutrient management plans
* 40% reduction in preemergent herbicides

» 23% reduction in nitrogen applied per acre of cropland

The project’s success, as determined by the final evaluation (se@digi2), was based on a
unigue set of circumstances: the existence of the Neuse Education Teane amaiyother
agencies and organizations working in the Neuse River Basin; the erdarmsisultation and
feasibility study at the beginning of the project, which led to the ocosaif strong working
relationships that made the project successful on a very sigmnifscale; the ability to obtain
funding from multiple sources; a highly competent staff; the multidigegply, multiagency,
and multipartner nature of the project structure; the willingness ofaimedrs to be part of the
solution; and the regulatory pressures for nitrogen reduction.

The project’s major strengths were the preproject investmenmeftid build a solid foundation
for multisector, multidisciplinary work; collaboration among divessakeholders; excellent
staff, project technicians that allowed intensive, one-on-one work witvers; and an
egalitarian structure that allowed staff to make decisions and dovtioek relatively
independently.

The project was extremely cost effective. In 2002, nutrient managenae s were written for
over 105,000 acres. The commercial rate for nutrient management plasddg0/acre. Had
the commercial rate been charged, the project would have spent thetynafjohe funding
received from the Center for Agricultural Partnerships on only nutrigamtagement planning.
As a result of the cost effectiveness of the project, many other édnabhaind promotional
activities occurred, including the HADSS work.

The project met critically important needs that were not sufiitysfunded through the state
budget:

Training materials for the mandated nutrient management educatioraprog
Computerization of the best management practice accounting and trackirgNe&W
Computerization of the new tool — PLAT — needed to meet new USDA-NaturallRess
Conservation Service nutrient management standards

Development of the commercial fertilizer computerized spreadshegimseveloping
nitrogen fertilizer plans

Interagency cooperation was facilitated by funding for the intensivé dteraonstration
projects located throughout the river basin.

Nitrogen management is an effective and cost-efficient meansfratling nonpoint source

nitrogen from agricultural sources. Before the project, many producerdhusiedoil tests for
lime but not phosphorus, and they applied nitrogen at standard nitrogen ratethifagosf the
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growers reported that they decreased their nitrogen applicationassesesult of project
recommendations. Most already had decreased their nitrogen rates orottbacme extent,
to produce the lower-nitrate crop currently in demand. Some growers&lthie project did
not significantly change their nitrogen rates because they were napplging it. Some
examples of estimated rate reductions due to the project are 15 to 20% am ddtto 28% on

corn, 15 to 24% on tobacco, and 4 to 20% on wheat. One farmer stated, “The project helped us

think through what we were doing and not just apply fertilizer according tatimagdwhich is
how a lot of us farmers work.”

Growers appreciated the project’s extensive soil samplinguse it improved their knowledge
of an important production factor and was a key factor in designing theientitnanagement
plans. The size of the project’s sampling blocks - two- or five-acgsvided better
information to the growers than the ten-acre blocks they genevaihpled. The soil sampling
gave growers a better basis for determining nutrient applicattes rancluding lime.

More focused, intensive work with growers is necessary to get disgmi amount of their
acreage under nutrient management plans.

The “big” growers who worked intensively with the project were moretp@sabout their
nutrient management plans. According to a consultant who worked with theprbjis is
because growers who have more contact with the project and more acreagautridat
management plans see the benefits of improved nutrient management naolie cle

Almost no information exists on the costs and benefits of controlling nonpoirtesaiirogen
from agricultural sources. A cost-benefit analysis of the best managt practices used to
control nitrogen, excluding nutrient management, demonstrated that somegs aatie not
cost effective (cover crops), whereas other practices, such asdb(ffeertain areas) were
highly cost effective. A separate cost-benefit analysis of onlyienitmanagement showed that
farmers can typically save up to $50 per acre by using realistic yieldaafions to determine
fertilizer nitrogen applications (Appendix E).

The major incentives to growers for using their nutrient managepians were to improve
water quality and to control production costs. In the words of one grower, “gmitri
management plans are] good for the river and for my pocketbook.” They also pointddhd
they live where they work and drink the groundwater, so they have a vested fiiteres
controlling pollution.

Field demonstrations showed that nitrogen management recommendationsycproeided
by the NC Department of Agriculture and Consumer Services are usuallgisaffto meet
crop yields.

The project should have been designed to have only one focus — in this case, radtmjen
because of the legislation that affects this pollutant in the Neuser Biasin.

The weed management component did not meet participants’ expectatioasvabipartly
because the widespread use of Roundup Ready seed made Roundup the growersf chemica
choice, and partly because growers would not invest time in the extensivererthat the
Herbicide Application Decision Support System (HADSS) required. One imposteécome of
the HADSS component of the project, however, has been participant feedback.edbadk
has been invaluable to members of the HADSS development team as theyecavays to
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tailor the program to better fit the needs of decision makers and waystueage decision
making that is based on careful assessment of the situation in eath fiel

16. Five years would be a more appropriate time frame for increasing theggaawareness and
use of the options to improve nutrient management and would facilitatimirey staff.
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Most especially we thank all the producers who allowed us to work on theisfarm
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Appendix A: NLEW and PLAT Descriptions

North Carolina Agricultural Nutrient Assessment Tool (NCANAT), Ve rsion 2.0:
Users Manual (excerpt)

(Containing NLEW and PLAT)

D.L. Osmond and S.C. Hodges
NC State University
Department of Soil Science
Raleigh, NC

September 2002

Introduction

The North Carolina Nutrient Assessment Tool, Version 2.0, contains glad-$icale assessment
tools: Nitrogen Loss Estimation Worksheet (NLEW) and Phosphorus Loss Asses$ool
(PLAT). This appendix presents a brief introduction to the tools. Aildetaisers manual, that
includes more information about the systems, can be found with the software.

NLEW was developed in response to the ““Neuse Rules™. In August 1998, the “‘Neulss™
became law. These rules represented a series of regulationsitral point and nonpoint source
discharges of nitrogen into the Neuse River. As a result of thell®@p#ton that was added to the
agricultural best management practice (BMP) rules, producers caa jogal strategy rather than
implementing mandatory Best management practices. The local stedtegs a county to
determine where the approved Best management practices can bedhstalbtain the 30%
nitrogen reduction. In addition, the Local Option provides a few more alteesatosthe list of Best
management practices, such as unfertilized cereal cover crops andauwrtiih the Piedmont,
than the standard best management practices. In exchange for this tigXigilvever, the rules
mandated accountability. The accounting and tracking tool that has beeoplsyéb meet the
requirements of the “Neuse Rules” is the Nitrogen Loss Estimation Btet (NLEW). In
addition, NLEW was adopted by the NC Division of Soil and Water Conservation i 49%he
method to estimate the effects of BMP on relative nutrient dynamiggrigects funded with
Agriculture Cost-Share Program funds.

PLAT was developed in response to the new USDA-Natural Resourcesr@atige Service
nutrient management standard (590). Each state is required to assess plo@phstatus during
nutrient management planning if animal waste is involved or if the fieldithin an impaired
watershed. Three selection strategies were allowed (soil testppmental test, and P index). The
North Carolina PLAT committee chose to use a modified index or assegsnethod, PLAT. The
NC PLAT committee developed a unique P assessment method designed for NoithaCa
conditions.

These computer programs can be obtained by contacting Deanna Osleandd_osmond@NC
State University.eduwor calling 919-515-7303.
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Appendix B: Neuse Education Team Website
http://www.neuse.NC State University.edu/
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Appendix C: MidTerm Evaluation

The midterm evaluation was conducted in 2000 by advisory board members. The irtent of
evaluation was to determine whether the project was on track toitagebdjected goals. The
evaluation committee consisted of: Gene Kamprath, Chair, NC Statetditiy, Jacob Crandall,
USDA-Natural Resources Conservation Service; Becky McClanahaigridhCotton Council;
Andy Moye, Producer; Howard Singletary, NC Plant Food Association; Jim WilNIE Soybean
Association; and, Lin Xu, Department of Environment and Natural Resoisésion of Water
Quality.

Members of the Evaluation Committee visited each demonstrationifadoly 2000 and provided
the following reports.

Visit to Wayne, Lenoir, and Craven Counties — July 10, 2000
Members attending: Jacob Crandall, Howard Singletary, Lin Xu, and Eugenprdtim

I. Projectin Wayne County
The committee met the morning of July 10 with Bob Pleasants, Extension AgegheNa
County, who is responsible for the project in Wayne County and Andy Herring, Extension
Technician assigned to the project in Wayne and Lenoir County.

1. Project Activities
1.1 Demonstration farms
1.1.1 Two farms have major programs underway to demonstrate best managesstoes. A
nutrient management plan has been developed for the Mike Jones farm bakedisa of
turkey litter. Nutrient management plans have been developed on approximately 1500
acres in Wayne County. The Gurley farm had water control structurabliséted in 1999
in cooperation with USDA-Natural Resources Conservation Service. A waasbBajrass
buffer was planted on 7000 ft of ditch bank.
1.1.2 An additional four to five farmers will participate in the demortgtraof best management
practices next year. Soil samples will be taken this fall.
1.2 Cotton petiole nitrate monitoring
Petiole nitrate levels of cotton are being monitored on the Jones fama.dtiher farms on
which poultry litter was applied are involved in the cotton petiole nitrabnitoring program.
1.3 GIS maps
GIS maps of cooperator's fields have been developed.
1.4 Weed management
Used HADSS on 450 acres to determine appropriate practices for managidg. i@emany
farms HADSS is not used because Roundup Ready soybeans and cotton are beidg fitesite
limits options for control of any weeds not controlled with Roundup. Theresstance by the
farmers and to project personnel technicians to using HADSS becauseilyisme
consuming to collect the data required for utilizing the program. Irtstita weed scouting
program on the Jones farm to be used in developing a herbicide program feassynd
cotton.
1.5 Water quality
Water samples are collected monthly from the Little River
1.6 New Activities
1.6.1 Plan to have a workshop in December on the development of nutrient mamagéans.
1.6.2 Plan to install water control structures on two more farms
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1.6.3 Will initiate demonstrations on ditch bank management

1.6.4 Yield monitoring of soybeans on one of the new demonstration farms

1.6.5 Tentative plans to demonstrate nitrogen rate variable for colmeadyerman farm, which

has large soil variability

1.6.6 Plan a number of small tours of the demonstration farms

2. Visit to the Mike Jones Farm
The committee visited the Mike Jones farm and talked with Mr. Jabesit the project. At
first he had doubts about the nutrient management plan, but after seeingutis he is a
strong supporter of the program. Best management practices will be diiflitey increase
returns and at the same time protect the environment. Mr. Jones saadténgiarticipating in
the project it was easy for him to accept the “Neuse Rules”.

3. Evaluation and Recommendations
Excellent progress is being made in demonstrating the best managemmeitgy in Wayne
County. The technician is being utilized very effectively in Wayne Colifitye project is very
well managed. Mr. Pleasants is using the project as part of his ovdreda@on program in the
county. The committee suggested planning field days for training sedsioinserested
farmers and fertilizer industry personnel, which would include CCA tsedihe proposed
activities are in line with the objectives and should all be impletad.

II. Projectin Lenoir County
Activity has been limited primarily to the Parrot farm. Grass btgfhave been established on
four ditches. Sixty wells have been established in these buffers to moniter euality. Two-
water control structures have been installed. The farm has been mappe&&Srand digital
soil maps. Nutrient management plans have been prepared for approximately&50 ac
Several farmers have been trained on how to collect cotton petiolegifateninonitoring. The
activity in Lenoir County has been conducted by the Extension Technician.

1. Evaluation and Recommendations
At the present time the Extension Technician is the only person involitadive project.
Currently no one is providing supervision and guidance of the technician'stiastivi Lenoir.
This has resulted in a limited implementation of the project. It isnemended that the project
coordinator assume responsibility for providing supervision of the tecmigcactivities in
Lenoir County.

lll. Project in Craven County
The committee met in the afternoon of July 10 in Craven County with Dr. Davidyar
Extension Agent, and Mike Carrol, Extension Technician.

1. Project Activities

1.1 Nutrient Management Plans
A total of 2114 acres in the Mosley Creek Watershed have been sampledaasdnpltten for
the nitrogen rate and timing of nitrogen application. Another 5079 acres in@eek have
been sampled and plans written. Soil sample locations were determined by GPS.

1.2 Water Table Management
Ten ditches in Mosley Creek Watershed have been sited for wateptstrtictures. Six
structures will be installed this fall. An additional 48 ditches haverbsted for structures in
Core Creek Watershed.

1.3 Weed Control Management
The HADSS program has been used on 186 acres with four growers.

1.4 Filter Strips
Sixteen miles of ditch bank in Core Creek Watershed was "weed wipedtablish filter
strips.

1.5 Nitrogen tests
Two nitrogen tests on rate and placement are being conducted.
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1.6 Water Quality
Water samples are being collected monthly from Mosley Creek.

1.7 New Activities

1.7.1 Water control structures

Potential for eight more sites in Mosley Creek Watershed

1.7.2 Plan a winter meeting to discuss the nitrogen study on corn

1.7.3 Continue water quality monitoring

1.7.4 Develop more nutrient management plans

1.7.5 Plan to establish vegetative buffer

2. Visit to the Mosley Creek Watershed. We toured the Mosley Create¥®hed and saw
locations where the water control structures will be installed. We\asted one of sites for
nitrogen testing on corn. We met Clayton Mitchell, who is participating in ortbef
demonstrations on water table management.

3. Evaluation and Recommendations
Excellent progress is being made in preparing nutrient managemeist pllae installations of
the water control structures will provide an excellent demonstrafiovater table management
as an effective best management practice. The "weed wiped" sys&stablish filter strips
along drainage ditch banks is an efficient method for managing ditch banks xXi¢msion
Technician is being used very effectively in meeting the goals of thegioj

The installation of the water control structures provides an éxaebpportunity for a
workshop and tour emphasizing the management of these structures thivefieater table
management. Efforts should be continued to find a location for establishiegetative buffer
for reducing the amount of nitrogen going into streams and river.

The Mosley Creek Watershed Project is trying to demonstrate wasdityjimprovement at a
watershed scale by implementing a series of best management prathiseis the ultimate
goal of the work in the Neuse River Basin. The committee recommendsthahe-page fact
sheets suggested by David Hardy be prepared as soon as possible. These wenldbipiul
in the education program. The suggested topics follow:
1. Nutrient Management Plan

Explain to the grower what is involved.
2. Filter Strip Weed Wipe

Explain how it should be used.
3. Water Quality Monitoring

Explain the purpose of monitoring water quality.
4. Movement of Nitrogen from Soils

Discuss loss by leaching and runoff

The format should be the same as that of the fact sheet entitiédr Table Management and
Nitrogen

Visit to Franklin County — July 19, 2000

1. The members of the committee attending the meeting were Jacob TrBediy
McClanahan, Howard Singletary, Jim Wilder, Lin Xu, and Eugene Kamprath.
The Committee met with Bill Lord, Extension Agent and Jeremy Barnes, Extensi
Technician, who are responsible for the project in Franklin and Wake Gsunti

2. Project Activities

2.1 Nutrient management plans
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The project is working with six operators who have a total of 1650 acrempfand. Soil
samples have been collected and fields mapped with a GPS unit. The cropperg /st
tobacco, wheat and soybean. The project in the Franklin/Wake areatiedoodhe Piedmont.
This region has tremendous variability in the soils, is highly erodilnd,feas small fields, 1/2
to 25 acres in size and averaging around 5 acres. Southern States providediinéte @iPS
mapping and grid sampling.

2.2 Demonstrations with wheat
Conducted wheat fertility tests and then held a field day with the cotipgriarmers. Spot
checks were made of wheat yields at 15 locations. The yield checks gout¢hat farmers
over estimated their yields by only looking at a field. Jeff Whitehaf Soil Science
Department will be studying sources of variability on some of the demdiwstrields. This
will help in the development of management plans to increase wheat.yields

2.3 Tobacco budgets
Tobacco crop production budgets were developed for the cooperatorsgdrojhet. This has
been a good educational tool to show the operators which costs they have someaantrol
with good soil and crop management.

2.4 Rocky Branch stream restoration
The Rocky Branch stream was damaged by Hurricane Fran in 1996. Thatestaf the
stream and fencing off of the stream in the demonstration area are under wayattiee of
fencing off the stream to keep out the cattle is a sensitive issus.dBmonstration is critical in
showing the importance of keeping the cattle out of the stream.

3. Visit to the Demonstration areas
The committee stopped at the Rocky Branch stream restoration site. Wevéimé to visit with
one of the demonstration farm cooperators, Jackie Thompson. He was veryroemaliy
about the project and the information provided by the demonstrations foieetficrop
production and use of best management practices. We also looked at thealmtito
demonstration. The use of no-till was very effective in reducing ruandf decreasing soil
erosion.

4. Evaluation and Recommendations
Very good progress is being made in demonstrating best management rémtitese
erodible, highly variable, small fields. The Extension Technician indpased very effectively.
The committee recommends that efforts on both the nutrient managemenapthtige stream
restoration of Rocky Branch be continued. Both of these are important. Propenhutri
management is vital to achieve the goal of reducing the potential of eitrlmgs from these
sloping, variable soils. The stream restoration demonstration willigeedaformation that will
be extremely important for dealing with similar problems in the Piedmont.

Overall Evaluation of the Project

I. Evaluation of Whether Project Objectives Are Being Met

Objective 1. The project has done a good job in implementing the nutrientgeament practices

so that producers are willing to accept them. The HADSS program isdemesi to be basically
sound for determining which herbicides to use but has certain operatimitalttions. Where

Roundup ready soybeans and cotton are grown the program is not considered to be of much hel
Farmers also are reluctant to spend the amount of time required tot¢bBgoput data required.

Objective 2. The project has showcased its activities using vari@easisa This includes the
NeuselLetter, The Neuse Crop Management Project web site, and theTN&uBseaveb site. So far
there have been 2 television spots, 1 radio spot, 5 newspaper articles, and & disphrious
meetings.
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Objective 3. Five workshops on nutrient management have been conducted foyeegbf the
fertilizer industry. These were sponsored in cooperation with the Natbl@a Plant Food
Association. Efforts are underway to have the fertilizer consultaviie have had the nutrient
management training, certified to write nutrient management plans.

Objective 4. Another evaluation of the project should be made in the summer of 2001eBg t
number of new activities, which are now being started, can be evaluated.

Il. Recommendations on Project Management

The Committee made the following recommendations.

1. Demonstrations in Lenoir County
The project coordinator should assume responsibility for supervisingthvitias of the
Extension Technician. It would be desirable to meet with the technician oncelatwdiscuss
and plan activities.

2. Location of Project Coordinator
The project coordinator has done a good job in getting the project actioitiesized and
providing overall coordination. When the project was initiated it was dbkrthat the
coordinator should be located physically in Raleigh to interact closilytive project leader
and other campus faculty involved with the project. Because the projeatinator is leaving
to go to a new job there is an opportunity to change where the coordinatdreddcated. The
extension agents have suggested that the person could be located somewieMNeiuse
River Basin. This would allow more interaction with the extension agentseafchicians.
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Appendix D: Final Evaluation

Slinging Fertilizer Around: Participants’ Views of the Neuse Crop Management
Project

Elizabeth Adelski, Ph.D.
Independent Consultant

l. Introduction and Methodology

A. Purpose of the report

The North Carolina General Assembly set the goal of reducing nitrogen load¥by3he Neuse
River Basin by 2001. The overall goal of the Neuse Crop Management Projetd Wwakp
agricultural producers change their nutrient and herbicide managenaeticps to simultaneously
respond to regulations for improving water quality in the Neuse River andiiotain the
economic viability of their operations. The lessons learned from the NetgeManagement
Project about growers’ adoption of practices to improve their econandeenvironmental
performance are expected to serve as a model for growers in other regiofsoshpublic and
regulatory pressure.

This report is part of the Neuse Crop Management Project firelation. It is a “sociological
snapshot” of the project’'s impact. The purpose of the report is to docuimertews of the
project’s diverse stakeholders on the nontechnical aspects of tleepmjich as its strengths,
deficits, and major results. This includes documenting growers’ opiniong #improject’s
impact on their nutrient application rates, their opinions about theyutifitheir nutrient
management plans, and their incentives to use the plans. Recommendation®éwing project
performance and “lessons learned” from all the stakeholders alsp tire ieport.

B. Methodology

The information in this report is from interviews with 32 stakeholdefspare categorized as
“growers” and “nongrowers.” A total of 12 growers from the four counties whieegoroject was
located were interviewed. In each of the three counties where thecpvapeked (Franklin,
Wayne, Craven) a random sample of three growers was chosen for the wterpias one key
grower who had worked intensively with the project. One interview fraiav€n County was
discarded because the grower’s participation in the project was kierfterm. Only one grower in
Lenoir county participated in the project, and he was interviewed.

Twenty “nongrowers” who represent six different sectors also weesvigwed. These sectors
were the project principals, the technical (field) staff, agermytacts, agribusiness contacts, and
NC State University faculty. The principal investigator, who was resptnor the project but
was not the project coordinator, and the project funder identified theségieophe evaluation.

The consultant designed interview guides for the six types of nongrowdihamgrowers. The
guides consisted of approximately 12 open-ended questions; those for the grodvastmical
staff were longer (see the Addendum). All of the growers were irgemd in person and on their
farms. Four of the nongrowers were interviewed by telephone becauserdafithence from
Raleigh, where the survey was based.

The interviews gave people an opportunity to voice their opinions about tiecpto a neutral
outsider. They produced qualitative, self-reported information that is the foaghis qualitative
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evaluation of the project and its impact. It is important to note thatslsreported information,
like all self-reports, is subjective and unverified, and should be intexgratcordingly.

[I. Conclusions and Recommendations

Both the growers’ and the nongrowers’ assessments of the Neuse Crop ManaBeoject and its
impact were positive. The project reportedly met and exceeded its migigcand its strengths
outweighed its deficits. Its multisector, multidisciplinary appioa@s reported to be effective,
and the project staff consistently was rated as highly competent by botlegrewd nongrowers.
There was good collaboration among the diverse stakeholders, which geneedtgdfisrmation,
increased the agencies’ knowledge of each other’s technical capaaitid strengthened the links
between agencies. The three problems consistently identified by the nomgreare the inherent
problem of staff turnover in a short-term project, the need for bettemeunication among project
staff, and the lack of progress in the weed management component that inhsdua to growers’
widespread use of Roundup Ready seed.

When the ““Neuse Rules™ were written, the growers’ generalifeglvas that they had been
unjustly accused of using excessive nitrogen and thus being major contritupmibuting the
Neuse River. Their view was that the accusation was “all pslitidesigned to make farmers the
culprits and that urban sprawl was as much or more responsible for nitrogiindaa the Neuse.
As virtually each grower pointed out, the fact that they had to contamyetion costs meant that
they could not afford to “throw around nitrogen.” At the beginning of the projbet growers’
basic position was that their fertilization rates were appropriatedan their long-term
experience with the land they farmed and on technical assistance tifgptiess, the NC
Department of Agriculture and Consumer Services, and the NC Cooperatisadion Service.

Another important factor to recognize is that growers currently éiifeult economic
circumstances. According to growers, part of controlling production cossugiag only as much
nitrogen as they needed. From the nongrowers’ perspective, the currenitagaiceconomy was
likely to have a conservative influence on their behavior and the pedeisks of a change such
as implementing different nutrient management practices, even if trgetpotentially decreased
costs and maintained yields. Given this context, the project did a good jobrebising growers’
awareness and use of the options to improve their nutrient management.

Interviews with growers led to the conclusion that “appropriate” nitrogeéesrare subjective.
Growers reported that their decisions for applying nitrogen were bast#torexperience with the
land, soil samples, rainfall, and technical recommendations from NC Stéersity, suppliers,
and the NC Cooperative Extension Service. All the growers said thatilepted
recommendations from the latter three sources based on their experfdaogseveral reported
that the state’s Realistic Yield Expectations were too low and Het tould exceed them, which
influenced their fertilization rates. This factor affected the@w of their nutrient management
plans, in which the Realistic Yield Expectations were an important factbtealst one grower also
reported that his Wagram soils were different than elsewheressnpit rates were idiosyncratic
also. The growers’ general feeling was that “you can't fertibgethe book, you have to fertilize
by the field” and that “sometimes someone who's in the field every day kiatter than the guys
who come from Raleigh.”

The big growers who worked intensively with the project and had signifisareage under
nutrient management plans had more confidence in their plans. This mapé&anvehe result of
more contact with the project or of their greater interest in bet@nagement, but even a big
grower stated that he didn’t follow his nutrient management plans thikeBible.” The interviews
showed that growers understand the need for good economic and environmentah@ect but
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at this point they are using their plans “in accordance with my experiencéaiswvorked well
for me in the past.”

A. Conclusions

Two-thirds of the growers reported that they decreased their nitrquaitation rates as a result of
project recommendations. Most already had decreased their nitrogepmétésacco to some
extent to produce the higher-quality, lower-nitrate crop currently in demarahyMrowers felt

that the project did not make significant changes in their nitrogen betesuse they were not
overapplying it. Some examples of estimated rate reductions as a rethdtmject are 15-20%

on cotton, 14-28% on corn, 15-24% on tobacco, and 4-20% on wheat. An illustrative statement
about these changes was: “The project helped us think through what we wegeadol not just
apply fertilizer according to tradition, which is how a lot of us farmes kv’

Growers appreciated the project’s extensive soil samplinguseit improved their knowledge of
an important production factor and was a key factor in designing theilentimanagement plans.
The project’s two- or five-acre sampling blocks provided growers bettermation than the ten-
acre blocks they generally sampled. The soil sampling gave groviettex basis for determining
nutrient rates, including lime.

Growers reported that they used their nutrient management planscesigess: “I tried to follow
them for the most part. Some fields had a better chance of producing highas $o | used more
than in the plans.”

The “big” growers who worked intensively with the project were more pasibout their nutrient
management plans. According to a consultant who worked with the projecivdkibecause
growers who had more contact with the project and more acreage under nutieeg@ment plans
saw the benefits of improved nutrient management more clearly.

Growers’ major incentives for using their nutrient management plame o improve water
quality and to control production costs: “[The plans are] good for the rimdrfar my
pocketbook.” They also pointed out that they live where they work and drink the gratedwo
they have a vested interest in controlling pollution.

The project’s major strengths were the preproject investment ofttrbaild a solid foundation for
multisector, multidisciplinary work; collaboration among diversekeholders; excellent staff,
including a responsive principal investigator; having project techmscia do intensive, one-on-
one work with growers; and an egalitarian structure that allowed stafiske decisions and do
their work relatively independently.

The weed management component did not meet participants’ expectationsvabtpsirtly
because the widespread use of Roundup Ready seed made Roundup the growerst chemica
choice, and partly because growers would not invest time in the extensivérgrthat the
Herbicide Application Decision Support System required.

The project’s major results included meeting its objective for theage under nitrogen
management plans; producing numerous useful tools that were not requiregbroplosal, such as
the Nitrogen Loss Evaluation Worksheet; strengthening links among i@geaad increasing
growers’ understanding of the benefits of water control structuresyadbility, conservation,
and the fact that nutrient management plans can improve their economiodrahenental
performance.
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B. Recommendations

These recommendations are from the nongrowers and the technicalrstajfpwers had little to

say on the topic. The contradictory recommendations on how to define the pamecare from

the NC Department of Environment and Natural Resources and the prajictetpectively.

» Define the project work area in terms of an ecological unit, a satxt to conform to the
federal paradigm and to better assess the impact on water quality.

» Define the project work area by “getting the right players,” workirighva core group of
innovative growers who will serve as shining examples to others.

» More focused, intensive work with growers is necessary to get a signtfamount of their
acreage under nutrient management plans.

» Cost-share payments for the best management practices can be determagtedrbaost-
benefit analyses, so that the payments function as incentives to grmaxess the most
effective practices.

* Involve the growers’ local suppliers more at the farm level.

» Use the multiagency, collaborative approach because it was e#fectiv

* Improve communication among the project principals with monthly meetimgshave a well-
organized communication system with the technicians.

» Five years would be a more appropriate time frame for increasing groaweaseness and use
of the options for improved nutrient management, and it would facilitagpike staff.

[ll. Growers: Project Impact on the Use of Nutrients and Nutrient Man agement

Plans

The growers’ general feeling was that they could not afford to use mtmgein than necessary,

although as their comments here show, determining how much is “necessaajilyas

subjective. The following quotes illustrate the growers’ viewsh@iit role in pollution and thus the
general mindset with which the project worked:

» “This was all politics. They wanted to make farmers the culprits.”

» “Farmers can't afford to overapply [fertilizer], but we get a bagp far pollution. As far as
contaminating the river goes, in the last 25 years the local populat®tripbed and farmland
has decreased by half, and now the river that used to be clear is pollutegoptitation
increase that's contaminating the river; and it's not just farmers rehr@’'sponsible for the
problem.”

» “Farmers were blamed unjustly for river pollution. The worst thirmguld do is destroy my
livelihood, my land, and why spend more money on fertilizer than necessary? I'm nogsayi
that farmers didn’t contribute to the problem at all, | just don’t know a farwiew [can afford]
to throw fertilizer around.”

* “Being on the Local Allocation Committee | wanted to prove that agriceltan’t the only
problem; look at suburbia and golf courses and their contribution to nutrient rpraiffems.”

A. Preprolect application rates

The growers’ bases for deciding on nitrogen application rates before tjeeinere consistent in
all four counties: their long-term experience with the land, meaning krdgelef their soil types;
soil samples, annually or every two to three years; rainfall; sugdleend consultants’
recommendations; and NC State University’s recommendations. Raldallvas cited as a
critical factor to be considered. In addition to these universal bases isiatemaking, one
grower hired a consultant to get recommendations for his cotton crop; anottier f#pplier for
petiole monitoring; and a third consulted the local NC County Extension&etirector as well as
certified advisors from his supplier. One grower said that his apjicaates were based on
“whatever the fertilizer dealers told me to do,” and another noted thatisug@dvice on
fertilization rates had changed over time and therefore so had b ratl the growers reported
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that they adapted recommendations from any source based on their expeiitbribe vand. As
one person said, “you can't [fertilize] by the book, you have to do it by the field.”

Only one grower reported fertilizing “on the heavy side to get the most yieldse reason was
that “I have mostly sandy soil and therefore | need more fertilizert wheer [rainfall] be the
limiting factor in yields, not fertilizer.” His logic was that he canoduce 170 bushels of corn per
acre on his Wagram soils so he fertilizes for that, although the stdbsRc Yield Expectation is
85 bushels.

The growers in the Franklin/Wake area reported that recent populatid crop shifts have
decreased their nitrogen use and therefore runoff. Since 1997 the almsd@creage reportedly
has decreased by about half, there is more cotton and less corn, and the saybage has
increased. Cotton requires only 60 to 80 units of nitrogen, versus 150 t0180 unitsripsoybean
crops generally do not need any nitrogen, and the tobacco companies’ recent denuaraditip
rather than quantity are shifts that have led to less nitrogen use. @raige pointed out the
conversion of local farmland to subdivisions as a major factor that hasakeed the agricultural
community’s responsibility for nitrogen pollution.

B. Growers and nutrient management plans

1. Soil types and Realistic Yield Expectations

All the growers had nutrient management plans for each of their fields @&t w the project.
Some growers in Franklin County were not definite about having nutrient neamexgt plans and
said “l guess | do,” or “Jeremy put something together.” The big growers mere
knowledgeable and enthusiastic about their plans although overall theiompatout their utility
and how to use them were very similar to those of their fellow growers. pfbject designed the
nutrient management plans, for the majority of the growers who werevieteed; Southern States
Cooperative did one, and a private consulting firm in Craven did two. The Nege
Management project paid for half of the cost of the latter.

According to the growers, their nutrient management plans were based on ssiatypstate
Realistic Yield Expectations. The growers’ major contribution to tlanghwere their cropping
schedules. Only one grower, in Craven County, reported that his nutrient magwtgeans were
based on his own yield information. The growers generally felt that the Rigalistic Yield
Expectations were “fairly accurate.” On person said that they wetipmuch in line with my
experience” and another that they were “okay; the data looked reasonabiens of my
production history” but that he may adapt the project’s recommended fertifitees based on his
production records.

However, several growers felt that the state Realistic Yield Etgtimns were too low. One person
stated that “one of my complaints is that crop scientists are not p#regdicture” in calculating
the Realistic Yield Expectations, as he believed that their ppaticin would change the Realistic
Yield Expectations somewhat. A grower in Wayne County said that the Reaistd
Expectations were not high enough for corn but were “more in line for soybe&@tbé&r growers
also reported that they can exceed the state Realistic Yield Exioastavhich influenced their
views of appropriate nitrogen rates:

* “Most of the time | can exceed them [Realistic Yield Expectations], tieayot high enough on
some types of soil. So my higher yields change my fertilizer rategoufdon’t have that
fertilizer out there...you won’t make that crop.”

* “They're fairly accurate, a good basis to go by. The soil's so variabden ftoarse sand to
clay, so you need to vary nitrogen rates.”
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* “They're pretty close, pretty realistic in most cases; thessaafew cases where we could beat
them.” This grower exceeded the state Realistic Yield Expectalipfis10% most of the time
and by 25% on his “blacker soils” some years, but not often.

Two growers said that they did not know about the state Realistic Yield Eag@ts and could not
comment on them. “I'm not a bookworm, I'm an old-timey farmer, | just stay infidie.
Sometimes someone who's in the field every day knows better than the guys who come fr
Raleigh,” said one of them.

2. Postproject use of nitrogen and the nutrient management plans

Two-thirds of the growers reported that they decreased their nitr@jes as a result of project

recommendations. Most growers already had decreased the amount of nitr@gesdt on

tobacco before the project began in order to produce the lower-nitigtesrkgquality crop currently

in demand. The table on the following page shows the changes in nitrogen applicatderbm

five growers; it is illustrative, not representative. Many growfetsthat the project did not change

their nitrogen rates much because they had not been overapplying it:

* “[The nutrient management plans] didn’t change what we were doing mudcis kimd of
amazed.”

* “I'm not doing much different [after the project] but I've got more writtdown now.”

* “The project didn’t directly cause me to use less, but it was a faotthre decrease. The soll
sampling helped educate us about not using excessive nitrogen.”

* “The project helped us think through what we were doing and not just appilifer
according to tradition, which is how a lot of us farmers work. [It] allowedwdecrease
fertilizer use.”

* “Yes, the project decreased my nitrogen rates.” (The grower whoizediheavily to get
maximum yields.)

*  “I'musing 15-20% less on cotton as a result of the project.”

« “Overall I've decreased nitrogen on tobacco due to the [project’skttial

The other one-third of the growers did not change their nitrogen applicattes or could not give

a definite answer. One of the latter said “I'm a conservative fatiaed his nitrogen rates

confirmed that: 50 units on tobacco, 100-120 units on corn, and 50-70 units on cotton. Another
could not answer the question definitively, but said that he was “probablyhimgteny nitrogen

more now than | was.” His application rates on corn were “based on what diffgyees of solil

will produce,” and he said that his yields were more than the statisRe&’ield Expectations, so

he fertilized accordingly. The third nonchanger said that the projeotmenendations about
nitrogen rates had “no effect” on his decisions and that he already was iniaocglvith the

“Neuse Rules” as a result of his decreased acreage of tobacco anidsiviveal 997. He had

decided independently to decrease his nitrogen use on tobacco by about 2086dserits quality.
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Table D.1 Five Examples of Growers’ Preproject and Postprojecbdih Application Rates

Whea
Lb/ac % Lb/ac % Lb/ac % Lb/ac %
1 180 120-150 -17 to 65-75 | 65-75 0 125 | 100- -4 10 20
33 120
2 70 60 -14 130-140 | 100-120 | -8to 29 110 80-90 -18 to
27
3 65 | 50-55 -15to 90 75 17 75 65 -13
23
4 70 70 0 75 60-62 -13to
20
5 130-150 115 12-23

*Mainly Roundup Ready genetically modified cotton; some genetically modified corn.

Overall, the growers’ felt that their nutrient management plans Ygerggestions, not mandatory.”
This sentiment was consistent with their belief that they had not beeaplging nutrients before
the project, based on their knowledge of the land and the economics of produttierfiour big
growers who were interviewed were significantly more positive abolit pens than the others.
According to a consultant who worked with the project and did the plansvimof these big
growers, their enthusiasm was the result of their intensive wotk thié project, which was
necessary to get the plans done for their extensive landholdings. Thetenhbglieved that
growers who worked closely with the project and had all or most of thedt larder nutrient
management plans saw the benefits more clearly than those who had only patah of their
land under management plans and therefore had less contact with the prggday ghowers their
appreciation of the nutrient management plans also may have been duet¢o igitesest in better
management and economies of scale savings. According to all the groweringtagte
weather and their long-term experience with the land gave them thefoasesdifying their plans
as necessary. Their comments illustrate the fact that the numanagement plans were seen as
“suggestions:”

* “llook at them but | don’t follow them to the letter.”

* “luse them in a practical sense, in accordance with my experience ofswatked well for
me in the past.”

» “After ten or twelve years of farming a field you know what it’ll do morathwhat’s on paper.
Wagram soils here and elsewhere are different, plus the use eftlitter has residual
beneficial effects.”

» “lreferred to them, tried to follow them for the most part. Some fields hadtebehance of
producing higher yields so | used more than in the plans, but for the most pdowéd
them.”

* “Not totally, but they had a bearing on what | did. You have to use common sense, adapt a
plan to the weather, you can't just follow it blindly.”

* “I'm not really doing different now, | don’t think | was out of line before theoject.”
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« “I'mfollowing the litter reccommendations exactly’d change the nutrient management plan
rates on tobacco if | had a lot of rain and leaked nitrogen, but | wouldn’t change the ptaes
for cotton and beans.”

* “Alot of recommendations you get are unrealistic, and without GPS artdadlequipment |
can’t change application rates within one field or between fields apywa

» A big grower: “I definitely took the project recommendations into consitlen; | can't say |
followed them like the Bible, but they helped me save a little money.”

» Abig grower: “Yes, [l use them] every day, you know exactly what you need to do.”

The growers were asked whether their nutrient management plans cdoigitoyed. The
majority said “not really.” One person in Wayne County said that sinaadoly timbered land
had been cleared in his area, the local soil maps drawn in the fifties, shorddibed to improve
the accuracy of the maps, the Realistic Yield Expectations, and themitnanagement plans.
The big growers were the most positive on this topic also: “They'réepg I'm very pleased with
them”; “[No], the project provided good hands-on information to use”; “Too bad eamliegr
could not have had a hands-on discussion with the technicians, as | did.”

3. Growers’ incentives for using their nutrient management plans

The major incentives for using the nutrient management plans werewngrwater quality and

saving money on production costs:

*  “We [growers] want to do our part to improve water quality; we liveéhand drink the
groundwater.”

« “[nutrient management plans are] good for the river and for my pocketbookvel haeal
concern for the effects on the environment and people living below me on the fiustto
survive you have to save a dime and this helps control costs somewhat.”

* “There’s no point in wasting nitrogen. It's a good practice not to overajppisom an
economic and environmental standpoint.”

» “Decrease nitrogen levels, only use what's necessary for the crops. levartdtect the
environment and water, and work with everybody.”

* “Hope to get as good or better yields and decrease production costs. | guesselping the
river and that was supposed to be the purpose of this project.”

C. Useful knowledge from the project

The useful information that growers reported learning from the projectweasly related to

appropriate nitrogen rates and the importance of improving water qualitgording to two

growers, the project confirmed that they were not using too much nitrogengioner who
worked with the Local Allocation Committee said that seeing the dataadervguality reinforced
his belief that agriculture was not the only polluter, that there m@ashort-term solution for
improving water quality, and that a realistic time frame for improeatwas 15 years or more. In
response to the question, “Did you learn anything useful from the project, eggosaid:

» “I've learned about the potential for my land, learned to read soil maps lagtteuse them, not
just use my eyes.”

* “I'm more aware of the relationship between livestock and water tyudlhere’s a direct
change from before, when my cattle were in the stream and now | understardessgy to
keep them out: they cause long-term erosion.”

* “Proper fertilization rates, be a cleaner farmer, control costs.”

* “If I stay within my nutrient management plans | won't hurt the Neuse any more.”

* “How much fertilizer rates can vary from one side of the field to the other

* “What we were doing before the project with nitrogen application wagtlrthe project
verified that.”
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e That | didn’t use too much nitrogen. Made me aware of it.”

D. Training on nutrient management

Only four growers attended a county-sponsored nutrient management trairsiansesiich was

one option for complying with the “Neuse Rules”. Their opinion was that “oVéralas good.”

One person said that he “already knew the information due to the project” artteatioat he had

“already covered much of it with the Local Allocation Committee.” Both thht it was useful “in

bringing a lot of farmers together who don’'t know as much as me about nutriengeraeat.”

The other growers said:

» “lliked it, it was very educational. | got an idea about how easy nitrogen ruofie into the
river.”

* “lt made me more aware of the need to watch what we’re doing, not to evilize due to the
environment and economics, especially as | have land near the river.”

IV. Nongrowers and Growers: Project Expectations, Strengths, Weaknesses, @n

Recommendations

A. Expectations

1. Expectations of different stakeholders

Nongrowers expected to work toward reducing nitrogen runoff via best managenagtices and

education. They expected the project to “educate growers on the propeaktptactices to

decrease nitrogen runoff into the Neuse River Basin” and to “help the ceunget their nitrogen
reduction goals...and identify the most cost-effective ways to do that.” Matheafongrowers’
expectations focused on promoting best management practices to reducemjtatigtion:

* “Show growers, County Extension Service, and consultants what the best mardge
practices were, to decrease the amount of nitrogen applied to crops agitbén the Neuse
River.”

» “That the BMP demonstrations would convince growers to install them, thatetbie
management practices were locally suitable.”

* “Look at the farm economics of the best management practices.”

* “Hoped we’d end up with some best management practices available for thi@dar
community in terms of fertilizer management practices to help with watditgissues.”

Nongrowersalso expected the project to improve weed management and conservation:

» “[I] expected to get growers to improve their selection of herbicidesthas actual weed
levels, to consider using the Herbicide Application Decision Support System.”

+ “..to make some headway on weed management through the Herbicide ApplicatisioDec
Support System.”

* “Encourage growers’ good stewardship of the land and water, the estobtiesNeuse.”

» “Help develop water quality protection through crop science.”

* “Improve the environmental aspects of farming.”

The technical staff's expectations were less extensive and focused catieduand production:

* “That growers understand the role of nutrients in the environment.”

* “Economic gains for the growers while improving water quality, and in soases growing
better crops.”

e “Outreach to area growers and suppliers to produce maximum yields wiimomn inputs and
be environmentally friendly.”

» “Kind of a demonstration for a few major crops’ management systems, hamghents and
pesticide management.”
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Most of the growers’ expectations were hazy or focused on specific desiviBetter
communication with them about the project’s objectives evidently wasssaey, as one technician
stated. Two growers said “l had no ideas about it before it started” and ahbesaxpected it to
be “a pain in the butt. Why're they getting all in our business?” Other greisaw an
opportunity to do some testing for free on the farm” or only expected the ptojéptit a yield
monitor in my combine to match yields with soil types.” Their expectatiorth@iproject’s work
with nutrient management were quite narrow:

e “Trying to determine how much nitrogen runoff there was in the beginning and change
time.”

* “What nitrogen levels were to be placed in each field, exactly whategtemlbe put down,
based on five-acre blocks of soil sampling.”

* “Change from following tradition to planning ahead. That our farm would learresoem
tricks for farming and more environmentally friendly farming, and meet néas&gor
technical assistance.”

* “The project would do soil sampling and see the condition of the landwi&g high in
nitrogen.”

2. Meeting expectations

The project clearly met or exceeded the nongrowers’ expectations. One perstmsaie “had a
fairly high expectation of collaboration with the growers and that was nmBtvd nongrowers
reported that the project exceeded their expectations in terns educational impact, the number
of best management practices installed, and helping growers to compltheitiNeuse Rules.” A
third non-grower pointed out that, in addition to meeting the major objectigetiing 100,000
acres under nutrient management plans, the project accomplished motkdimoposal required,
including: analyzing the economics of best management practices, analygiaganomics of
nutrient management plans, developing the Nitrogen Loss Evaluation Worksbke&tonducting
some shrub buffer work, taking spatial soil samples for nutrient manageadling the new
phosphorus component of the USDA-Natural Resources Conservation Servieatnutri
management standard, conducting research on Realistic Yield Expectatibngragen-use
efficiency in wheat, and helping to produce nutrient management trainingiaiate

The technical staff also reported that the project met their éapens:

* “lt more than met my expectations, due to the expansion of the projecggge under nutrient
management plans).

* “The growers’ acceptance of the nutrient management plans was nigiheadil’d have liked]
but it was higher than | expected.”

*  “Yes, we did a lot of nutrient management, met our goals, put in a lot of basagement
practices.”

The Herbicide Application Decision Support System was the only prooiponent that did not
make the progress that nongrowers, including the technical staff, had edp&ahe nongrower
said that “the weed management part didn’t work for two reasons: theditdgbApplication
Decision Support System tool seemed to be extra management and time forgjaned people
figured that their weed management was done by sowing Roundup Ready seed.” Aeptntrd
that his expectations of the Herbicide Application Decision Support Systena “certainly only
[met] partially. The widespread use of Roundup Ready technology hurt. Grésligiddon’t
need this,” which isn’t really right but as an educator it stops you in y@aks.” One staff
member bluntly observed that the Herbicide Application Decision Supporeystame out a
wash.”
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Because of time constraints, not all the growers were asked whetheexpeictations of the
project were met, but overall those who were asked were positive. It videsrg¥hat most growers
did not clearly understand the project’s farm-level objectives andfitrerevere pleasantly
surprised by its accomplishments. One said, “It turned out fine. | was afraidttd mean more
time and paperwork for me, but it hasn't.” Another stated that progress‘up and down, but yes,
[my expectations were met].” The grower who expected the project to be ariarpthe butt” said
that “It [turned out] not really as bad as what | thought, it was a benefit, | liteddfom the cost-
share for the nutrient management plans and 100% payment for the watexd stmicture.”

3. Did anything turn out differently than you expected?

The nongrowers’ responses to this question were more extensive and diverigoseof the

technical staff and the growers:

* “Growers’ tremendous amount of interest in the project and best manageraetitgs and
how they’re connected to the “Neuse Rules”.

» “Inthe beginning there was a lot of cooperation between agribusiness and thegraWwieh
didn’t continue like it could have. For continuity the project hired its owitgcians, which
broke the link between farmers and agribusiness. We could have contienwizes to growers
after the project left.”

« “l'thought we’'d keep the cotton [commaodity groups] a little closer.”

* “I now would come to expect turnover in project management; hiring high competenoalf/
three years is a very tough situation.”

* “Roundup Ready was a killer, it really hurt [the weed management componentis Ipretty
much unexpected, even Monsanto didn’t expect its impact. Farmers wouldn't ¢vee ie
the door.”

* “The Herbicide Application Decision Support System didn’t work very welyas too time
consuming for the growers, [scouting is] too cumbersome.”

» “l'thought it'd be a difficult task in the beginning and | still do; it's hard t@ke progress and
[particularly to] measure [water quality], there are a lot of vdgabnvolved.”

* “Part of the payments [for best management practices] were lateypss on time.”

Most of the_technical staff'sesponses to the preceding question were short: “not really.” Staff

also made the following statements:

» “Growers are unwilling to change fertilizer applications on tobaccoy thesery resistant to
change.”

* “lt went pretty well considering the tense times we had [in the toeigig] due to finger
pointing about who was responsible for nitrogen pollution.”

* “The Herbicide Application Decision Support System didn’t work very welyas too time
consuming for the growers, [scouting is] too cumbersome.”

Several of the growers reported that nothing in the project turned fietehtly than they
expected. One said that he “didn’t know enough initially about the water-comtugtsres to
know what they did, and learned that they made sense for his farm.” Anatitkr'lsdidn’t realize
that they were actually going to write nutrient management plans.”

B. Project strengths

A solid foundation for the project, cooperation among diverse stakehokbarsllent staff, and a
good training component were some of the project strengths cited by nongrowers. Suregzd
that the funder’s preproject efforts “to get as much buy-in as he cosltti@foundation for the
project were positive. Buy-in from diverse stakeholders ensured thag4h't a stand-alone
project that we made up and taped to the wall of North Carolina agieu! The effort invested
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in organizing the buy-in evidently was worthwhile, as people said that “diffigplayers and

disciplines worked quite smoothly together,” that there was “collaimramong agencies and

with growers,” and that “staff and growers worked together.” One persorigmbout that the
project’s contact with these diverse players “increased their kenbyd and professional abilities.”

Nongrowerddentified other project strengths such as the staff's competence stéffing

structure helped, was definitely positive.” The existence of ay"sttong educational component

throughout the project,” and the nutrient management training that “wdlitamel “increased the
number of landowners buying-in to the best management practices” also vesrasiaispects of
the project that worked well. A range of other project strengths wegerted by nongrowers:

* “We made significant progress toward helping certain counties réihrtitrogen reduction
goals.”

* “Fine-tuning nitrogen management and getting growers to have a better undergtaitheir
soils and water-control structures.”

* “The ability to use different approaches with growers, to address tesalirce concerns and
needs and not be program-driven [by a single program].”

« ‘[l was] most impressed with the cost-benefit analyses for therhasiagement practices.”

* “The project was very focused; it was very clear to me what é@ndied to do and how it was
going about it, in terms of the information available on the web and in newslgtter

* “We gained momentum over the life of the project among farmers and inygasid
participants’ interest was maintained.”

* “We were able to get close enough to industry to know what drives them and vited dr
growers’ decisions, due to the openness of the project environment and titugianticipants.”

» “Growers got the water-control structures for free, that geedranterest among other growers,
who [saw] the benefit of them and of conserving water.”

* “The project was able to open some eyes regarding buffers and thed. v@rowers were
impressed by the water-control structures...they [got] a bettarafieshat to do to improve
their farms.”

* “Got people thinking about herbicide decisions more, whether or not it changduramyt

The staff’'soverall view of project strength was that it was “well administtand organized.” The

specific elements of its good organization were:

e “Having technicians to implement the project was very good.”

* “The funding setup to purchase equipment was very good.”

* “Working one-on-one with growers.”

* “Having the resources available to do farm demonstrations.”

* “The Principal Investigator was always responsive.”

* “Good interagency cooperation, with the Farm Service Agency, the USDiArAle&Resources
Conservation Service, the Cooperative Extension Service, and the Depadf Environment
and Natural Resources Soil and Water Unit.”

* “The Cooperative Extension Service and NC State University gavprtiject excellent
support.”

* “Good people in the field.”

In addition, two staff members reported that growers’ willingnessttaborate was important:
“Great cooperation from the project growers was a key factor, theg genuinely interested in the
project.”

Growers’ predictably assessed the project’s strengths from sigatstandpoint. “Good people to
work with” was a nearly universal comment about the project staff. In additiowe, person said
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that the project “pulled together a good group of agricultural support ped@eahe suppliers who
learned some new things too,” and another that he “learned about and met tledibaad water
guality people.” “The hands-on, one-on-one work with the growers was good” according to
grower. “Good information,” particularly information on soil sampling, alsmswidely
appreciated, with one person citing it as a project strength: “Extessiveampling so that you
know you’re not wasting nitrogen.” “Weed identification to let you know whichbhgde to use”
was reported by another. The growers also identified water-contualtates and the organization
of the nutrient management plans’ as project strengths:
*  “Water control structures would be very beneficial to any farmex dry year...plus they're
good for the river.”
* “The water-control structures were needed and are good.”
* “The mapping system in the nutrient management planning is great for mentdydeslds
and nitrogen rates.”
* “The way the nutrient management plans are broken down, they're veryaaagé¢rstand, it's
easy to identify fields.”

Two growers had broader views of the project’s strengths. One said thmaireased awareness
among a lot of people that there’s a problem and we can correct it withoindpgrowers’

profits.” The second, whose philosophy before the project was to fertdinbtain maximum
yields, said that it “Makes you more aware of your potential to atfleetenvironment and be more
cautious of what you're putting on the ground.”

C. Project weaknesses

All of the respondents were asked what parts of the project did not wdtk @aee of the
nongrowers felt strongly that “a project work area should be definednimstef a watershed...not
in terms of a major grower or a group of growers. There’s a big push from thealddeel to
[work at the level of] watershed management strategy, so projectgdsconform.” This
contradicted some of the staff’'s conclusions that a project should be pegitioi work with
innovative growers who would serve as “shining examples” to others.

In addition, two nongrowers noted that the Herbicide Application Decision Suppadr8ydidn’t

work very well” and that “pesticides were not an issue with waterigualOne person, who had

the most negative view of the project among all the respondents, partlp ¢hiemisconception

that it was responsible for making the Local Allocation Committee famgtsaid that NC State

University and the conservationists came to the table with the ¢meived notion” that growers

“were just slopping nitrogen out there, not trying to do it right.” Other wasgjiects of the project

reported by nongrowers were:

* “Field days didn’t work, we couldn’t get many growers to attend to look at #raahstration
farms.”

* “Field days were a problem, that’s not unique to this project. It's a sighefitnes, growers
are too busy.”

» “Site selection for the best management practices may need mordeati®n.”

* “Education needed greater reach, to reach more people through different metgnst
workshops, and not just farmers but urban people too.”

Some weaknesses in project administration were reported by nongroweospebple pointed to
the problem with slow reimbursements: “trying to handle money and spenduettitng people
paid on time.” Two others cited “the personnel turnover in a short-term proj&€ther
organizational deficits were:

e “Communication wasn't as good as it could have been.”
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« “[’'m] not sure that all the principals were on the same page about thiegbroject as a whole
was supposed to do.”
* “The project’s ability to pull reports together improved over time.”

Personnel issues were the most common weaknesses identified by thedkstaff. These
included changes in the project coordinator and Craven County’s inatiligtain a technician.
Also the “supervising the technicians wasn't well organized; it wasgledr to them who to report
to, their status, their leave.” Because of the lack of a technician ime@r&@ounty “the water
management part, the water-control structures and buffers, didn’t gd v@alle technician said, “I
could have had clearer communication with Raleigh, clearer answers to retjaqse and clearer
requests from them.” A staff member said that “there was a major problgmreimbursements
from NC State University.” Slow turn around on research results, includgingamples, was
reported by another.

Several of the growers said that the project had no weaknesses anddti@asdinhad “no

problems whatsoever, they did an exceptional job.” In one grower’s opinion “sonjeggro

water-control structures were poorly placed.” Many growers commentéthénahad not seen

water in the blue-line ditches, in ten years so evidently in their #yiess a problem with old

structures as well. Others growers brought up the issues of communicafiobursement, and

the fact that growers were not solely responsible for water poiut

* “Communication, it's not a big thing but people should have made appointment® befor
coming out to look at stuff like the stream-bank restoration.”

* “Being reimbursed late for water-control structures” (two yediardne paid the contractors).

* “We need a broader perspective on managing nitrogen, which means involving éme urb
public in the education to do their part. The project was a good thing, to mainéer
quality, but one segment of the population, farmers, can’t do it for everybody.”

An interesting comment on the topic of the project’s shortcomings camednpenson who
evidently was thinking about the future and said, “What happens now? Witk te a follow-on?
People think about things that are kept in front of them. Now what?”

D. Recommendations

The nongrowers’ range of recommendations for “doing it better next timegateftl the diversity

of the project’s stakeholders. Most of their recommendations weaigekto project organization

and administration. For similar projects in the future the nongrowersestigd:

* “Be more focused, more intensive with the growers: they need to have enoygbt tmay-in
to make it worth their time. You need to [get] all or a lot of a grower’seage [under nutrient
management plans] for them to see benefits; if you only do 50 acres they donitysealae.”

* “Improve accounting at all levels, not just NC State University.”

* Use the multiagency, collaborative approach again because it vemsiest

» Cost-share payments for the best management practices can be deterrsgtedrb&ost-
benefit analyses, so that the payments function as incentives to grmaess the most
effective practices.

» “Involve the growers’ local suppliers more, to work at the farm level.”

» “Have consistent leadership at the management level.”

* “Should have found funding for a fourth technician in Lenoir or another county.”

* Improve communication among the project principals with monthly meetimgshave a well-
organized communication system with the technicians. The latter eseary so that a
technician gets consistent directions about what to do at work..

* “Do asmall pilot project, a trial-and-error phase, before scaling up.”

60



Final Report — Neuse Crop Management Project: Page 61

e “There are structural limitations on weed management; [the negtlifimvould do it more
intensively than extensively, not on the same scale as nitrogen management.”

* Five years would be a more appropriate time frame for increasing the gg'caveareness and
use of the options to improve nutrient management and would facilitatimirey staff.

* “Knowing growers’ incentives and constraints on adopting nutrient managenasTs plight
have been useful to help understand their adoption or lack of. A sociologic@larent might
have been useful.”

Different views of how to define the project area, in terms of a v&dited or in terms of innovative

growers, emerged again in the nhongroweegommendations:

» “Get the right players [growers].”

e “Set priorities for spending money based on protecting water thatlisaie, on preserving
habitats and species, that’s how geographical areas can be targdteavaershed approach)

* “Link best management practices [across farms] to get to watersivetirhanagement. This is
better than the shotgun approach of getting some growers to adopt best manageaatices
[and others not].”

The technical staff's recommendations focused on operational improvenimee people said

that they had no recommendations because the project “went pretty Weglk"staff member said

that it was necessary to explain to the growers at the outset trecpsopurpose and goals. The
technical staff's other recommendations were:

* “Focus on one idea at a time; we got overextended trying to go too many directionsea—
the Herbicide Application Decision Support System, Integrated Pestdéamant, and Global
Positioning System [precision agriculture] in combination with nutrieas!”

* “The principal investigators could spend more time with the growaks & look at what's
going on in order to improve communication and build trust, it'd make it easiepen doors
for their next project.”

* “Need well-organized supervision for the technicians.”

The growers had few recommendations for the project. Three gave themmittal response of

“not really” when asked if they had suggestions to improve the project. S@idethe project had to

realize that “tenant farmers can'’t afford to invest in best managepractices [as] they're

ultimately for the landowner’s benefit.” Another grower pointed out the nedtdte more than

one field trial to compensate for the effects of bad weather and to produite data. The

growers’ other recommendations were:

» “Have a project technician who does weekly visits and regular commumicand does yield
monitoring.”

» “If the project had more money it could work with more farmers.”

» “If the next project is done as well as this one, it doesn’t need any @sahg

V. Nongrowers: Project Organization and Results

A. Unique aspects of the project

Many respondents reported that the project’s multidisciplinary, ntakéholder organization was
unique and worked well. They pointed out that growers, consultants, USDA-NatesalRces
Conservation Service, NC State University, agribusiness, and commoditpgworked together
on the issue of reducing nitrogen runoff. “It brought a lot of different groups oplestogether to
address an issue in a pro-active way” and “It was a cooperative affushg a lot of different
actors, more collaborative and with less [turf] battles than usudbivever, three NC State
University staff members said that the project was not unique and thaahvays worked with a
range of players, at a large scale, or used the same approach with gjrower
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The technical staff generally reported that the project was unique setgrowers got special
attention, a lot of one-on-one guidance” and because of "the intensity of the éaandividual
farms,” which definitely contributed to project results. One stafépa noted that this “buy-in
with farmers made a unique working environment and a way to reach rasaltsanobtrusive
manner.”

Other unique aspects of the project reported by the nongromees

* “The amount of time it took to get to know people and find out what reallytenad to the
agricultural community, the issues that they’'d really work on.”

* “lt educated some of the decision-makers about how a project like this gmagphaper to
implementation. They gained valuable insight into how the rules weresmmghted on the
ground.”

* “The way the project looked at the issue of maintaining crop production gging crop
science and simultaneously preserving water quality was unique and imigbrta

* “In that the work was scientifically adapted to local conditions, anddllodata and tools were
used to develop the nutrient management plans.”

» The principal investigator “gave others control over their work instedukofg dictatorial,
which unfortunately is pretty unique.”

* The project “tried to grab hold of something that hadn’t been attempteddyefoeaning that
it tried to work with the many variables related to water quality, tantifg concrete results,
and to identify the results appropriate for analysis.

A few people felt that these unique aspects of the project contdhatiés positive outcomes. One
said that there was good attendance at the training sessions because nsiagehaders were
involved. The fact that the project involved many people and generated much itifomma
combination with the publicity about the “Neuse Rules,” reportedly “easedens’ concerns
about the rules.” A staff member said that “supplier support helped |ezilslity to the project

in the growers’ minds” and another person noted that the nutrient managemesitygre “much
more defensible” because they were based on site-specific research.

B. Staffing structure

The overall evaluation of the project’s staffing structure was ‘thatas functional and worked
pretty well.” It enabled the agents to get their work done, one respondent sa@st&ff member
reported that it was “Excellent. A good chain of command, a team approachtemudcians, we
worked well together. There was good communication and no hierarchy, wednieddh
decisions by consensus, a refreshing change and tribute to [the PI].” ldaveserybody
recognized that staff turnover was a problem and characterized it abereint problem with
short-term projects. The project lost two project coordinators and cotilkiep a technician in
Craven County: “The structure was good but implementation was hard becausedtshort-term
project-you get good people and then they get good offers.” Although two people sdidghat
difficulty of keeping staff was “probably only marginally more difficwhan ordinarily,” all of the
NC State University and technical staff felt that the turnoveeettd the project’s progress. They
also recognized that the problem does not have an obvious solution.

C. Impact on participating agencies

People from four agencies who worked with the project were asked whettwattitbuted to their
programs (NC Department of Environment and Natural Resources-WatetyQi&ision, the
Wake and Lenoir Counties’ Soil and Water Conservation districts, and th€lbk&h Water
Management Trust Fund). The following quotes show that the project agfimits a positive

62



Final Report — Neuse Crop Management Project: Page 63

force in changing growers’ perceptions about compliance with the “NeusssRaind in
strengthening links between these agencies. The NC Department of Eneitband Natural
Resources-Division of Water Quality reported that initially théfroe had faced considerable
backlash and skepticism from growers about the “Neuse Rules,” andhéhptdject helped change
this. The project’s key growers influenced many others by providing good eraropthe
manageable cost and the effectiveness of the project’s best mamsigenaictices and nutrient
management plans. A major project contribution was helping the NC DeparthEntironment
and Natural Resources-Division of Water Quality “get the message tades, [who] came to
see the rules as a reasonable requirement, and got cost-share help.”

In terms of impact the agencietso reported that:

* “We were involved with some of the educational activities, which helpgdgr name out,
helped create closer working relations with other agencies, edyec@inty Extension
Service, that is useful. [We got] a little more exposure for our agemoyiter agencies.”

» “[The project] opened up some avenues that we weren't using before, we hadratdiose
relationship with County Extension Service in our county and with the projegfoivehem
more involved with the technical things that we do. It opened their eyes abwiire capable
of doing and that we can step up and help them out [if necessary]; it was good forflusth o

* ‘It helped advance our goals, both in protecting water quality at speesicsites and for
evaluating best management practices for future funding.”

D. Major results

Nongrowers saw a range of project results, including getting significastge under nutrient

management plans, increasing growers’ awareness of nutrient mamdgerdeonservation, and

producing useful tools. Nutrient management plans, the one-page BMP fatd, shegne

County’s spreadsheet for nitrogen management plans, and the Nitrogen LasstinaNorksheet

that was “tremendously useful from the management standpoint to track chiamigesgen rates”

were cited as useful tools and tangible project results. Anotheit@rigenefit was that “the
water-quality people, NC State University, suppliers, and growers dtauteas adversaries and
hopefully ended up making progress in understanding each others’ positions.” Nongsisee
reported that the project promoted compliance with the “Neuse Rllggqbsitioning the
agricultural community to respond to them and by improving people’s understandivigadf

“‘compliance” really meant. As one person said, “The “Neuse Ruleslyraed an experiment and

the project helped us meet the rules.”

» “Getting conservation on the ground” and acreage under nutrient management plans we
reported by many nongroweas important results:

* “lt's possible to implement on-farm practices to decrease nitrogen rusafine best
management practices do not have to be costly, and cost-share payments csigrietidssed
on economic analyses of the practices.”

e “Got over 100,000 acres using nitrogen management. | don’t know any other projhetliist
that has gotten one-third that far in three years in terms of the numbaeres.”

* ‘“Logistically, to get best management practices on the farms, thegirdid a wonderful job,
lined those people up well.”

* “Help reduce the amount of nitrogen leaving the farm.”

* “The demonstration sites were very well selected and moved us ligin$ yhead in terms of
applying research done in the basin.”

Increasing growers’ understanding of the benefits of water-control stes;tsoil variability,

nutrient movement in the environment, and conservation also were reported aprogot
results:
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» “Growers saw the benefits of the water-control structures and sawitsehat were good for
them and for the river.”

* “Increased grower education about different best management practitesdhew, and
about the state’s regulations.”

* ‘“Increased growers’ awareness of Realistic Yield Expectations ¢erelift soil types and what
happens to nitrogen and other nutrients in the environment.”

* “Farmers came to accept that they're part of the [pollution] problem

« “Enhanced growers’ general ethic of conservation.”

e “This project has educated the whole farming community, farmers and basthasthere’s a
community of expertise out there to help them.”

The Herbicide Application Decision Support System component of the prdgecteported
results, despite facing the constraint of working with growers who used RounshglyReed.
Improvement in the Herbicide Application Decision Support System as a mshk feedback
from the diverse sectors involved in the project was one result. Anathgthat working with the
Herbicide Application Decision Support System component educated growelad“a big
impact on appropriate herbicide use and refining the use of Roundup,” particuladstiimgy
growers to use variable rather than blanket herbicide rates.

The technical staffeported change in growers’ attitudes and knowledge as key project results

» “Growers realized that they were a small part of the [pollutiargbem, not a major part as
they were made out to be initially.”

* “Growers’ change in attitude, their increased awareness of theiindhe nutrient cycle and
how they affect it and can manage it.”

» “[Growers] learned that they can do things to decrease input use anddheraic knowledge
that it won’t break them to decrease fertilizer use.”

* “Nutrient management plans, which mean change in fertilizer use, and graneeased
awareness of Realistic Yield Expectations based on crop and soil type.”

E. Expected and unexpected project results

The overall evaluation was that the project definitely fulfilledadlits expected results, and even
exceeded them. “Overall the project expanded rather than pulled in,” as aoas¢ated, in terms
of both the acreage put under nutrient management plans and the various leobtsgaroduced
that were not specified in the proposal. The latter included cost-liemaliyses of the best
management practices, the Nitrogen Loss Evaluation Worksheet, tisplRirus Loss Assessment
Tool, a nutrient management cost-benefit analysis, and Wayne County&ispeet to generate
nitrogen management plans efficiently. These were relevant “éxhrasexceeded project
requirements.

The project’s technical staff agreed with the nearly universal opitiiahthe project had more than
met its goals. “We set out to do something and did it” was the general repoetstaff in Wayne
county did not expect to develop petiole nitrate monitoring and advise growene arse of litter

as part of nutrient management, but they “saw the opportunity, so we did it.’staffés only

unmet expectations were minor: they were unable to install some buffersparabonty “didn’t
expect to have so much trouble keeping a technician.”

Most people felt that the Herbicide Application Decision Support Systmponent did not make
as much progress as expected. The general view was that “[we] didn’ttekpegenetically
modified organism to blow us out of the water on herbicides; that really dedtathe weed
management part of the project.” Another view was that “the “NeudedR focused on nutrient
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management and water quality and best management practices, whidterbidides.” The result
was that the project “tried, but it didn’t get done.” However, evenrfgthese constraints, the
informal feedback from the Herbicide Application Decision Support Systemsusportedly was
very useful and increased the scale of the fieldwork with the Herbigspdication Decision
Support System component.

There were only two negative comments about the project’s meetinggéctations, one minor
and the other somewhat tangential. One person reported that he expected thagvojek with
independent consultants more than it did. Another characterized the jwéjedative aspect” as
“such a preconceived notion out there [among] the NC State Universitgginogople and the
regulatory agencies [who] came to the table thinking that the groweesjwst slopping nitrogen
out there, not trying to do it right.” As a result, the project did not accomplisate expected,
which was “to get people motivated and accomplish a lot...and now we’ll have a prajdem to
get best management practices in place and everything done by 12/2002. Theghrajgd have
brought local committees into the meetings and had them get a real sangenty about taking
action.” However, the root of this problem evidently is that the “Lo&Bdcation Committee has
accomplished nothing.”

F. Lessons learned

There is considerable diversity in the “lessons learned” fronptbgect, due to the range of
stakeholders that participated. The nongrowers’ lessons are ordamia¢he four main categories
listed subsequently, plus a fifth category for the technical staff. i€egdns learned in terms of
project organization are as follows: the upfront investment of time taroeg the project was
worthwhile; multi-stakeholder participation in planning the project cbuoted to its positive
results; the staffing structure was appropriate despite the pnatfi¢urnover; and there was more
to the project than the numeric objectives that it achieved. Evidentig dre two different lessons
learned about how to define the project area: in terms of an innovative groupwéigy or in

terms of a watershed.

The lessons learned about growers include the fact that peer pressuagtragainst change, that
they do not necessarily know how to access cost-share funds, and that progecte reach those
who do not attend field days. Several people reported that effective wdnkgwatvers on nutrient
management was an intensive, one-on-one activity that required therfaltechnicians that the
project provided, and that the NC Cooperative Extension Service county agautsnot have had
sufficient time to do such work. The NC County Extension Service, howevertegagnized as a
critical factor in the project, because working through it signifibat#veraged the project’s funds
and broadened its contacts. The fact that agribusiness also cordributelping the project meet
its goals was another lesson learned. Agribusiness was said to be joadiéasd technically
competent, an important source of technical assistance for growerbkanthe NC Cooperative
Extension Service, a source of assistance for growers after the peoped.

The lessons learned by the technical staff focused on the project’s opatatipects. The staff
noted that quality field staff are necessary to get quality reshlis change is a slow process, and
that it takes a team to get the work done.

The nongrowerdessons learned were:

1. Project organization and coordination

* “The amount of upfront time [invested in organizing the project] wadyeebrth it.”

* “[We] learned once again the power of providing smart, conscientious, atetiypeople with
the resources to do their jobs.”

65



N

Final Report — Neuse Crop Management Project: Page 66

“Getting a multi-player group together to examine all aspects of ik Wwefore starting a
project like this produces a good result.”

“The staffing structure would be the same [in another proposal], #rerao feasible
alternatives.”

“Make sure that NC State University accounting procedures are unddrsefore negotiating
a proposal. Areal clear understanding of contractual requirements of trersibnand its
accounting procedures is necessary.”

“Get the funder’s expectations about publicity clear at the veryrivegg.”

“Having a regulatory stick and a mandate to get participation was reafylis

“Legislation to regulate the river basin is excellent, but [thegdtalso has to provide funds for
the tools that the regulation requires.”

“Numeric project objectives, i.e. the number of acres under nutrient geament plans, are
important but they don’t capture all the project intricacies.”

. Defining the project area

“Make sure that you have innovative growers to work with, those who are topemange.”
“Working with a core group of growers you can pick and choose certain individoaeitk
with, and then pull in other individuals. Working with a core group produces good ngrki
relationships and builds mutual confidence.”

“The watershed approach is more holistic.”

“Work at the watershed level even if it's difficult and takes tife

. Grower characteristics

“Growers are independent, they feel that they don’t need rules and riegslat

“There are standards for being ‘a good farmer,’ so when a project chaogetisng, like
having ditches go to scrub, it reflects on that image and it's hard fdiatineers, to some
extent. It's peer pressure.”

“Growers generally are not aware of cost-share opportunitieg dbe’'t know which agencies
have funds and how to get them.”

“Providing technical assistance for growers on nutrient managementig prgéch a one-on-
one activity.”

“Growers respond to traditional, big field days.”

“There are growers who attend field days and those who do not, and we're not reti@hing
latter.”

“A lot of growers the project worked with used their soil testslfore, not phosphorus, and
used standard nitrogen applications.”

4. Agency participation

“You can never underestimate the value of the NC Cooperative Extensioic§, how much
it is a part of the project, it’s critical.”

“It was very good to work with growers through the NC Cooperative Extension&eryThe
grant funds] were greatly leveraged by working through the NC Cooperatieng&ixn
Service, otherwise the project could not have made the contacts dicht'i

“Agribusiness is professional and cooperative; it has changed a lot in $h@®@gears, it is
more technically competent now and helped this project meet its goals anctatiqres.”
“Growers rely heavily on agribusiness to make decisions and for techsisiatance;
agribusiness sees more growers than the County Extension Service.”
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“Agencies need to be more collaborative in offering their servicegowers, they should
promote the network of contacts and information in the community rather thafousting on
what they do as an individual agency.”

“When a project ends, business and the County Extension Service stay @sssoiulechnical
assistance, but the latter has less [sophisticated, electronic] ezutiym

“Flexibility is needed to meet objectives; each agency brings thgiertise and if they remain
flexible the project is more likely to meet its objectives.”

5. Technical staff

“Do a good job of planning and supervising personnel.”

“The only way to ensure quality results is to have quality people in #id tioing the work.”
“Have more demonstrations; what growers see has more impact than talk.”

“No two growers are alike, no two farms are like, you can't take an avdragause there isn't
one.”

“If I did it again it I'd do it on a big enough scale that an agronomy agent could worénly
that, i.e., with 10,000 acres and 10-15 growers.”

“Change is a slow process. |look for people who want to work with us, spend tirhevain,
and make them a shining example for others to follow.”

“Take everyone’s advice and then come up with your own plan.”

“Thank your secretaries and technicians; everybody'’s job is important g takeam to do this
job.”
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Addendum
Interview Guides

Interview for: Growers
Date
Name (farmer)
County
Owner or tenant

1. When did you start working with the Neuse Crop Management Project?
2. Who were your main contacts in the project?
3. What did you do with the project?
Demo farm
Nutrient Management Plans
Water-control structures
Installed other best management practices: please list (ripariéerfufeld borders, ditch
stabilization, conservation tillage, shrub buffers, others).
Petiole nitrate monitoring
Nitrogen rates on cotton test
TriCert rates on cotton test
HADSS
Other
4. How do you decide how much nitrogen to use on each of your crops?
(NMP, RYE, soil type, other methods)
5. Have nitrogen recommendations affected how you apply nitrogen? (increasexhstel;
same)
Whose recommendations affected you?
Tobacco: Do contractors give you guidelines/recommendations for nitPoge
Has that changed your nitrogen application on tobacco?
6. Do you have Nutrient Management Plans?
Who wrote your plans (this project, a consultant, Southern States)?
Do you know what the amount of nitrogen in your plan is based on? (RYEs, field trials,
soil tests...)
If RYEs: Are the RYESs from your field averages or from the statedables?
What do you think of the RYEs used in your NMP?
7. How many fields do you have total, and how many with NMPs?
Do you use your plans?
If yes: what does it do for you? What are your incentives to use it?
If no: why not?
What would improve your plan or make it easier to use?
8. Did you attend the county-sponsored nutrient management training sessions?
Where/when/who gave the training?
Was it useful to you?
If yes: Why? What are the most useful things you learned from the tigini
If no: Why not?
What does it need to be more useful?
Has the training affected how you operate?
If yes: How? what do you do differently now?
If no: Why not?
Is there other training that you’d like to have on nutrient or weed manag@®me
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Did you learn about HADSS through the project?
Do you use it?
If yes: What do you think of it? what crop/s do you use it for? what aradisantages
and disadvantages? how could it be improved?
If no: Why not? how do you decide about applying herbicides?
Does your extension agent use it?
What did you expect the Neuse Crop Management Project to do?
Were your expectations met?
What turned out to be different than you expected?
What were the good things about this project, what was done well or was\edfecti
Did you learn anything useful from the project?
What were the most useful things you learned?
What were the poor things about this project, that weren’t done well?
How could they do better the next time?

Interview for: Project Principles and Agribusiness Contacts

Date

Name
Position
Organization
Location

1.

Noo,rw

8.
9.
10.

What did you expect the Neuse Crop Management Project to do?
Were your expectations met?
What turned out to be different than you expected?
2. Do you think that the Neuse Crop Management Project and the way it was oyanize
were unique in any way?
If so: How? Did that affect the project outcomes?
Do you think that the staffing structure was appropriate to get thik dane?
In your opinion, what were the best aspects of this project, what pattezofked well?
What do you see as its most important results?
Were there any project results that you didn’t expect, that wenekita project plans?
Were there any project results that you expected that didn’'t happen?
Why not?
What were the poor parts of the project, that didn’t work well?
What are your “lessons learned” from this project?
What recommendations would you make for doing it better next time?
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Appendix E: Fact Sheets and Other Publications

The following publications were developed for this project and are used®xtdy to promote
sound agricultural practices related to nutrient management:

Hardy, D.H., D.L. Osmond, A.G.G. Wossink. 2002he Economics of Fertilizer Management.
AG439-45. http://www.soil.NC State University.edu/publications/SdifeG-439-
43/fertmgt07-30-021.pdf

Jennings, G.D., D.E. Line, W.G. Hunt, D.L. Osmond, and N.M. White. 2002. Neuse River Basin
pollution sources and best management practicd®tdn. AWRA Specialty Conference on
Coastal Water Resourcedew Orleans, LA.

Osmond, D.L., J.W. Gilliam, and R.O. Evans. 2082lected Agricultural Best Management
Practices to Control Nitrogen in the Neuse River BaSiechnical Bulletin 311. NC State
Univ., Raleigh, NC. http://www.soil.NC State University.edu/publicatiBhéPs/.

Osmond, D.L., G.D. Jennings, S.C. Hodges, D.H. Hardy, W. Lord, and R.H. Pleasants. 2002.
Implementing Agricultural Reductions Rules at a Riverbasin Scale: The Nizape
Management Project.0” Annual Nonpoint Source Monitoring Workshop, Breckenridge, Co.
Sept 7-12, 2002.

Osmond, D.L., J.W. Gilliam, and R.O. Evari®iparian Buffers and Controlled Drainage to
Reduce Agricultural Nonpoint Source Pollutid002. Technical Bull. 318, North Carolina
Research Service, NC State University, Raleigh, NC.

Osmond, D.L., L. Xu, N.N. Ranells, S.C. Hodges, R.Hansard, and S.H. Pratt. 2001. Nitrogen Loss
Estimation Worksheet (NLEW): An Agricultural Nitrogen Loading RedaietTracking Tool.
In Optimizing Nitrogen Management in Food and Energy Production and Environmental
Protection: Proceedings of thénternational Nitrogen Conference on Science and Policy
Scientific World:1.

Wossink, G.A.A. and D.L. Osmond. 2002. Farm economics to support the design of costreffecti
best management practices (BMP) programs to improve water qualitpgsn control in the
Neuse River Basin, North Carolind. Soil and Water Con&7:213-220.

Wossink, .A. and D. Osmond. 2002osts and Benefits of Best Management Practices to Control
Nitrogen in the PiedmonAG 618. http://www.neuse.NC State
University.edu/Piedmont_costs.pdf.

Wossink, A. and D. Osmond. 2002osts and Benefits of Best Management Practices to Control
Nitrogen in the Upper and Middle Coastal PlaidG 621. http://www.neuse.NC State
University.edu/
ag%20621.pdf.

Wossink, A. and D. Osmond. 2002ost and Benefits of Best Management Practices to Control

Nitrogen in the Lower Coastal PlaiAG 620. http://www.neuse.NC State
University.edu/Ag%20620.pdf.
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Waossink, A. 2000The Economics of BMPs to Control Nitrogen in the Neuse River Basin.
AGW-2.

The following articles in the NeuselLetter described the Neuse Crop Mamag Project and can
be found at http://www.neuse.NC State University.edu/neuse_letter:

NeuseLetter Volume 3, Issue 1 (1999) “Neuse Crop Management Farmgr@tadtrolled
Drainage Structure,” http://www.neuse.NC State
University.edu/neuse_letters/Vol3lssuel/letter.html

Neuseletter Volume 4, Annual Report (2000) “Agricultural AwarenessisdeCrop
Management Project,” http://www.neuse.NC State
University.edu/neuse_letters/annual_report2/letter.html

Neuseletter Volume 4, Issue 3 (2000) “Lenoir County Farm Implements Chaatrol
Drainage Structures,” http://www.neuse.NC State
University.edu/neuse_letters/Vol3lssuel/neuse-1.pdf

Neuseletter Volume 4, Issue 4 (2000) “Lenoir County Farm Pilots Educatiopah&e,”
http://www.neuse.NC State University.edu/Neuse-2.pdf

Neuseletter Volume 5, Issue 1 (2001) “Agricultural BMP Tour AddréssHow’ On
Neuse Crop Management Farms,” and “NC Cooperative Extension Leads Nutrient
Management Training” http://www.neuse.NC State University.edug8ysdf

Neuseletter Volume 5, Issue 2 (2001) “Neuse Crop Management Proj&tCiig
Promotes Targeted Best Management Practices,” http://www.neDs&tdNe
University.edu/Neuse-4.pdf

Neuseletter Volume 6, Issue 1 (2002) “Neuse Crop Management Study Vigbastant
Economic Insights,” http://www.neuse.NC State University.edu/Neuse-6.pdf

NeuseLetter Volume 6, Issue 2 (2002) “Neuse Crop Management ProjeceEmdlel
Nutrient Management Planning,” http://www.neuse.NC State University.eulséN 7. pdf
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Appendix F: Nutrient Management Data

The following nutrient management demonstrations and trials were condaocegdport of project
objectives:

Beaufort County

Wheat trials (2002)

Cotton nitrogen placement test (2001)
Corn nitrogen rates (2002)

Craven County

Two nitrogen corn tests implemented in Mosley Creek, nitrogen rate aest placement test
(1999, 2000)

Wheat experiment (1999, 2000)

Cotton-N placement test (2000)

Franklin County
Planted 2 acres no-till tobacco (2000)
Wheat experiment (1999, 2000)

Lenoir County

Soybean seed rate test (2002)
Corn variety test (2001)

Corn nitrogen rate test (2001)

Pamlico County
N corn rate and placement tests (1999)
Triticale cover crop tests (2002)

Pitt County
Cotton nitrogen rate test (2001)

Wayne County

Installed cotton variety test (2002)
Soybean seed rate test (2002)
Nitrogen rates test on cotton (2002)

Wilson County

Variable rate nitrogen experiment with tobacco (2000, 2001, 2002)
Variable rate nitrogen experiment with cotton (2001)
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Appendix G: Franklin County Demonstration Area Acti vities

Nutrient Management Plan

Nutrient management plans were written for the cooperating farméh&iRocky Branch
Watershed. These farmers are all on similar crop rotations, witbrilyefertilized crops being
tobacco and wheat. The nutrient management plans were developed using the MalittaCa
nutrient management software. This program combines soil type and thstiRégeld
Expectation for each crop to determine a nitrogen recommendation for eacidiradifield.

Custom Tobacco Fertilizer Plan with an Economic Analysis

A customized fertility plan for tobacco was developed for five farmetsie Rocky Branch
Watershed area. The plans were developed using current soil samplesrdmChrolina
Department of Agriculture and Consumer Services nutrient recommendafiwogplans were
developed for their fields. One plan is for fields that needed a smaluatrof phosphorus
(New#1) and the other plan is for fields that needed no phosphorus (New#2hdSerfive

farmers, data on the old amount of fertilizer applied, and the amount of misttigat were saved as
a result of the new nutrient management plan are given in Tables 1.E-6.E.

Table 1.E Nitrogen Reductions on Tobacco and the Economic Savings (Farmer 1)

Farmer #1 los/acre
N P K Cost $/acre | Acres |

Old method 105 60 220 $ 165.00 100
New #1 70 50 140 $ 110.00 20
New #2 70 0 120 $ 99.00 80
Savings /acre w/ #1 35 10 80 $ 55.00

Savings /acre w/ #2 35 60 100 $ 66.00

Total Savings 3500 5000 9600 $ 6,380.00

Table 2.E Nitrogen Reductions on Tobacco and the Economic Savings (Farmer 2)

Farmer #2 lbs/acre
N P K Cost $/acre | Acres |

Old method 90 50 195 $ 138.00 120
New #1 70 40 120 $ 102.00 60
New #2 70 0 120 $ 99.00 60
Savings /acre w/ #1 20 10 75 $ 36.00

Savings /acre w/ #2 20 50 75 $ 39.00

Total Savings 2400 3600 9000 $ 4,500.00
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Table 3.E Nitrogen Reductions on Tobacco and the Economic Savings (Farmer 3)

Farmer #3 Ibs/acre
N P K Cost $/acre | Acres |

Old method 90 75 205 $ 144.00 150
New #1 70 40 120 $ 101.00 75
New #2 70 0 120 $ 99.00 75
Savings /acre w/ #1 20 35 85 $ 43.00

Savings /acre w/ #2 20 75 85 $ 45.00

Total Savings 3000 8250 12750 $ 6,600.00

Table 4.E Nitrogen Reductions on Tobacco and the Economic Savings (Farmer 4)

Farmer #4 Ibs/acre
N P K Cost $/acre | Acres |

Old method 100 50 200 $ 141.00 60
New #1 70 40 120 $ 105.00 15
New #2 70 0 120 $ 99.00 45
Savings /acre w/ #1 30 10 80 $ 36.00

Savings /acre w/ #2 30 50 80 $ 42.00

Total Savings 1800 2400 4800 $ 2,430.00

Table 5.E Nitrogen Reductions on Tobacco and the Economic Savings (Farmer 1)

Farmer #5 lbs/acre
N P K Cost $/acre | Acres |

Old method 90 50 200 $ 138.00 40
New #1 70 0 140 $ 106.00 10
New #2 70 20 140 $ 104.00 30
Savings /acre w/ #1 20 50 60 $ 32.00

Savings /acre w/ #2 20 30 60 $ 34.00

Total Savings 800 1400 2400 $ 1,340.00
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Table 6.E Nitrogen Savings on Tobacco due to Nutrient Management Plans
(Table 1-5.E. Combined)

Old Rate RYE rate
Farmer acres Ibs N/acre Ibs.N lbs N/acre |Ibs. N
#1 100 105 10500 70 7000
#2 120 90 10800 70 8400
#3 150 90 13500 70 10500
#4 60 100 6000 70 4200
#5 40 90 3600 70 2800
Totals: 470 44400 32900
Average lbs N/acre: 94.47 70
Ibs N saved / acre: 24.47
Ibs N saved for total Tobacco crop: 11,500

By slightly changing the amount and type of fertilizer they used, theseefarmere able to see
significant nutrient and economic savings. Total nutrient reductionth&®Rocky Branch
Watershed tobacco crop are as follows: N 11,500 Ib; P 20,650 Ib, and; K 38,550 Ib. This
represented a total economic savings of $ $21,250.00.

Table 6.F Wheat: Nitrogen Savings Associated with Nutrient Management
Nitrogen Savings on Wheat due to Nutrient Management

Plan
old rate RYE rate
Farmer  acres Ibs N/acre Ibs. N Ibs N/acre Ibs. N
#1 120 100 12000 94 11280
#2 145 120 17400 94 13630
#3 180 110 19800 94 16920
#4 75 120 9000 94 7050
#5 50 100 5000 94 4700
Totals: 570 63200 53580
Average lbs N/acre: 110.88 94
Ibs N saved / acre: 16.88
Ibs N saved for total Tobacco crop: 9620

The reduction in nitrogen fertilizer for wheat is 17 Ib/acre, whichegerally about a 15%
reduction in nitrogen use.
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Wheat Trails: Fertilizer Recommendations, Realistic Yield Expectaibns (RYES), and

Actual Yields

Farmers are concerned that RYEs penalize them by reducing the amountili@éfenitrogen that

can be applied. Wheat yields were measured on 10 different fields usieggh wagon. Soil types

varied and represented wheat RYE ranges of 45 to 65 bu/acre. Measuredry20@¢ ranged of

41% to 80% of the RYE yield levels, indicating that nitrogen fertiligies were more than
sufficient (Table 6.G). In 2001 the difference between measured yield and gietda was less,
but with the exception of one field, all measured yields were lower than RY&sle 6.H). This
indicates that N fertilizer recommendations using RYEs are adequate.

Table 6.G Wheat yields vs RYE for 2000

Field ID
BM 03
TR 02
TR 03
HD 05
HD 09
PF 06

DMH 03

DMH 02

HOP 03

HOP 04

soil type fall N

DuC2 n
VaB
VaB
DuB
DuB

ApB2

ApC2

LwC2
DuB
DuB

> 53 3 3 S 5 35 S S

acres

0.58

2.46

Table 6.H Wheat yields vs RYE for 2001

Field ID
VS 09
WK 01
VS 01
VS 10
VS 10b
BS 02
GP 04
HP 04
JB 02
JG 09
401-1
MP 01b
MP 02
MP 03
MP 04

soil type

LoC
WaB
VaB 2

wWmB 2
WmB

DuB-ApB2-WmB2

LoC
ApB 2
ApB
WmB
WmB
ApB
ApB
ApB
ApB

fall N

<

KKK KN KKK KKK e <K S <

2.7

1.9
2.5
6.7
3.8
14
4.6

13

Ibs. Grain
3830
1085
4580
5385
12855
6045
2405
7780
5525
3040

acres
4
6.1
7.7
6.8
0.75
13.4
7.4
3.8
4.5
1.9
6.6
2.1
6
3.4
2.5

Ibs.
Grain
8030
15970
14560
15905
1890
34560
16880
11000
10710
3840
13390
4900
14800
8420
5460

bu. bu/acre RYE
63.83 23.64 45
18.08 31.18 50
76.33 40.18 50
89.75 35.90 45
214.25 31.98 45
100.75 26.51 65
40.08 28.63 45
129.67 28.19 40
92.08 37.43 65
50.67 38.97 65
bu/
bu. acre RYE
133.83 33.46 40
266.17 43.63 40
242.67 31.52 85
265.08 38.98 50
31.50 42.00 50
576.00 4299  45-65-50
281.33 38.02 40
183.33 48.25 65
178.50 39.67 65
64.00 33.68 50
223.17 33.81 50
81.67 38.89 65
246.67 41.11 65
140.33 41.27 65
91.00 36.40 65
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Reduction in Soil Loss as a Result of BMP Implementation
During the project, several cooperators planted their tobacco usipgifittechnology. Using the
USDA-Natural Resources Conservation Service soil loss estimatiiiRevised Universal Soil
Loss Estimation — RUSLE), project personnel estimated the reductianil iloss using strip-till.

Strip-till reduced soil loss by 50% or more, depending on soil type, as showe figure.

93

N WA O N o o B
T S R R T

Estimated Soil Loss Using R.U.S.L.E

8.7
6.2
4.1 41
34

Wake Cecil Vance

Soil Type

mCT
(lost)

ENT
(lost)

Wedowee
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Appendix H: Evaluation of the Realistic Yield Expec tations of Soil Map Units
in the North Carolina Piedmont and Coastal Plain

Draft: Do Not Cite
M.M Lohman, J. White, and D.L. Osmond

Introduction

Realistic Yield Expectations (RYES) have been developed in North iBart assist in site-

specific farming decisions that will improve nitrogen-use efficieand reduce N contamination of
ground and surface water, particularly in the Neuse River Basin. The NuseBasin is the third
largest river basin in North Carolina and is located in the ceamrdleastern portions of the state.

Due to degrading water quality and increased nitrogen inputs, the “Neuse"Ruédre

implemented in 1998 and require a 30% N reduction from both point and nonpoint sources by 2003
(http://www.neuse.NC State University.edu/ncmp/index.html). These iandaaffect North

Carolina agriculture by requiring agricultural operations witthie Neuse River Basin to adopt at

least one of the following measures to reduce N inputs:

= Participate in a local N reduction strategy that may include sjgauiftrient
management plans for some of the farms, OR

= Implement one of the three standard best management practices, ndiighei
buffers, water control structures and nutrient management plans
(http://www.h20.enr.state.nc.us/nps/ag.htm).

Nutrient management is an important strategy, regardless of the opdgmdducer selects.
Nutrient management utilizes RYES, soil analysis, and cropping histtwiensure that the correct
amounts of fertilizer are applied and efficiently used by the plantp:(htww.neuse.NC State
University.edu/ncmp/index.html).

The goal of this project is to determine whether correlations exist amoriEsRattual yields, soil
map units, and soil test results. This research has the potentiaprove N rate and timing
decisions that can be prescribed to improve nitrogen use efficiencizNU

Methodology

Two locations were selected in central and eastern North Carolina to eaptggical grain farms
located in the Neuse River Basin. The location in the Piedmont (Franklimy) consists of three
spatially related fields (Fields 3, 5 and 7) of areas 9.53 ha, 14.43 ha and 7.69 hativegp@€gs.
H.1-H.3). The Coastal Plain location (Wayne County) comprises of two dyatiddted fields of
total area equal to 14.7 ha (Fig. H.4). An intensive soil survey of the fieldsaempleted in 2002
for both locations at an approximate scale of 1:3500 and will be used to centyginformation to
that in the 1998 Franklin County Soil Survey and the 1974 Wayne County Soil Survey. The
remapped soil information was georeferenced using a differentialigcted global positioning
system (GPS) with an approximate error of 1 meter. The soil map uniesafdr location along
with their associated RYE are represented in Table H.1.
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FIELD 3
T Durham_B

“T - Duragm

Figure H.1 Field 3 at Piedmont location. The field and soil map unit boundarieddesreoverlain
on the aerial photograph of the site in Franklin County.

EIELD 5

Figure H.2 Field 5 at Piedmont location.
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FIELD 7

Figure H.3 Field 7 at Piedmont location.

Figure H.4 Spatially related fields at the Coastal Plain site ay#é County. Again, field and soll
map unit polygons were placed on top of the aerial photograph of the site.
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Table H.1 Soil map units for both sites in the study. Map units listed are fn@2®02 intensive
soil survey in both locations.

RYE
(kg/ha)

Soil Map Unit

Piedmont Corn Wheat Soybean
Chewacla 9400 4400 3700
Durham 5600 3000 2400
Helena 6000 3400 2700
Pacolet 6900 3400 2700
State 7800 4000 3000
Vance 6600 3400 2700
Wake 2800 1300 0
Wateree 5300 2700 2000
Wedowee 6900 3400 2700
Wehadkee 5300 2700 2000
Coastal Plain

Goldsboro 8200 4400 3000
Noboco 7200 4000 3000
Norfolk 7200 4000 2900
Wagram 7400 2700 1900

Georeferenced soil sampling was conducted at both locations using & dlifdlly corrected GPS
with an approximate error of 1 meter. Eight cores to a depth of 0.2 m were &tleach grid
location and mixed to ensure that a representative sample was allgctee Piedmont, the
samples were collected on a 23-m equilateral grid, whereas in the Cekstethe equilateral grid
spacing was 21.3 m. The samples were analyzed and will be utilized to map tia dig&ibution
of P, K, and lime requirements.

Yield monitoring information has been collected for one site year for wlg@icum aestivuni..)
(Fig. H.5) in the Piedmont and two site years for soybeéaly¢ine maxL.] Merr.) (Fig. H.6) and
wheat (Fig. H.7) in the Coastal Plain. A third site year of data forGbastal Plain was available
for corn (Zea may} but an error in the yield monitoring equipment prevented this data frongbe
assessed. The yield data were collected and mapped at both locations by amdég PE 3000
yield monitor equipped with a global positioning receiver mounted on the combine (Adgle
Technology, Inc., Ames, IA). After the yield data were collected in thklfithey were entered into
a geographic information system (GIS) to be evaluated and corrected.

Results and Discussion

Preliminary evaluation of the yield maps illustrate that there wason@@tion between soil map
units and RYEs in the Piedmont, but there did appear to be correlation in theaCPkash.
Statistical analyses will be completed to ensure that these olieeirare correct.

The 2002 wheat yield for the Piedmont location (Fig. H.5) has fairly uniforntyéeross the entire
field. There are no patterns of yield values exclusive to a soil mappingpalyigon. The few areas
that have extremely low yield patterns are waterways and irrigatiads that have not yet been
georeferenced. There are no other evident yield patterns in the fiekl|¢ading to the conclusion
that there is no correlation between RYEs and soil map units at thisdadat this site year.
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At the Coastal Plain site, the 2000 soybean yield (Fig. H.6) and 2002 wheat yigldHF) both
demonstrate correlation between yield patterns and soil map unit boundariég. esult of a
misunderstanding with the farmer, only portions of the fields were htgegith the yield

monitoring equipment, resulting in missing data for the fields. There isiagadile pattern in

Figure H.6 in the lower Norfolk_A soil map unit polygon as a localized region of highedd

appears in and directly around the polygon. The Norfolk soil map unit has highenvBMEs than

the Wagram soil map unit, which surrounds the Norfolk soil. Another pattern bfyiad occurs

in both the Goldsboro and upper Noboco map unit boundaries, as these map units also have higher
RYEs than the surrounding Wagram soil. The same phenomenon occurs in FiguvégtH the

upper Norfolk_A polygon and in the upper Noboco polygon.

Conclusions and Finishing Research

By evaluating the yield maps for each location, we can see that whoterfi@hagement may be
more economically feasible for the Piedmont site because there are mmpattienvhich to base
site-specific management decisions. The Coastal Plain site, hovi®aerandidate for zone
management, using the soil map unit polygons as zones.

To finalize this project, the statistical analyses mustdmgleted to provide the necessary
correlation values comparing RYESs, actual yields, soil map units, antesbivalues. At least two
more site years of yield data will be collected at each location. In thet@ld@lain, the entire
fields will be harvested with the yield monitoring equipment. These additioeaysars will
provide insight into how weather and cropping systems affect these ¢amnsla

]
Field 5

-\l\l'he at Yield Z00Z (k gfhah

522 73 - 2613.78

261878 - 3425 37

= 342537 - 3957 93

= 2028703 - 4524 .26
= 452426 - 11226

Fig. 5. 2002 wheat yield for Piedmont location.
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2000 Soybean Yield (ka'ha)

336.31-719.28

T18.2B-1139.35
® 1138.35- 163647
e 163547 -2228.83
e 227983 -1235244

Fig. 6. 2000 soybean yield for Coastal Plain location.

2002 Wheat Yield (kgfha)

0-776.73
776.73-1673.08
* 1673.08-2397.23
* 4397 .23 - 3088 .97
« 3098 87 - 8081 .27

Fig. 7. 2002 wheat yield for Coastal Plain location.
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Appendix I: News Articles, Television and Radio

The following articles, television and radio spots describing the Neuse Klanagement Project
appeared in popular press publications:

Agricultural Review March 1999, “New Project Will Focus on Nutrient Management Practices”

Agronomic, Economic & Environmental Digedflarch 2001, “Agriculture Meets Environmental
Challenges”

American Farmland Trust's Research Center for Agriculture in thér&mwent “The Neuse Crop
Management Project,” http://www.farmlandinfo.org/cae/topic.html#aeus

CALS Perspectives On Lin&pring 1999 “Responsive Action,” http://www.cals.NC State
University.edu/agcomm/magazine/spring99/neuse.htm

Carolina Cotton Trend€ctober 2001, “Neuse Crop Management BMP’s Cotton Farming Impact”

Carolina FarmerJuly 1999, “Balancing Ag and the Environment”

Carolina FarmerMarch 1999, “Tobacco Producers Getting Their Second Wind”

Center for Agricultural Partnership®North Carolina Neuse Crop Management Project,”
http://www.agcenter.org/nc/neuse.htm

ENN NewsbitesJanuary 29, 1999, “Crop management -- The Neuse Crop Management Project,”
http://lists.isb.sdnpk.org/pipermail/eco-list-old/1999-January/001667.html

Farm Chronicle of North Carolindebruary 15, 1999, “Unprecedented NC Farm Environmental
Collaboration Initiated in Neuse River Basin”

Four Oaks Benson News in Revietlarch 7, 2001, “Nutrient Management Helps Crops, Waters,
Expert Says”

Goldsboro News-Argud-ebruary 22, 2002, “Farmers Learn New Technology from Neuse Crop
Project”

Goldsboro News-Argyd-ebruary 25, 2000, “Neuse Crop Management Project Unique to the
Area”

Goldsboro News-Argyslune 16, 1999, “Devices Improve Water Quality”

Kinston Free Pres$ebruary 18, 2000, “Farmers Hope to Turn Tide”

NC Plant Food Association Newslett&pring 1999, “Neuse Crop Management”

North Carolina Farm Bureau Newa&pril 2001, “Farmers in Neuse Watershed Receive Help to
Reduce Nitrogen Runoff”
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North Carolina Farm Bureau NewApril 2001, “Keeping Crops Green and Water Clean on the
Neuse River”

Progressive FarmeApril 1999, ““Neuse Rules” Impact Tobacco Growers Crop Management
Programs”

Raleigh News & ObserveFebruary 17, 2001, “Slow Start in Fighting Runoff”

Southeast Farm Preshuly 18, 2001, “Reduced Nitrogen Rates Improve Crop”

Southeast Farm Preshuly 18, 2001, “Tobacco Grower Cuts Back on Nitrogen”

Successful Farming @Agriculture Onlinkanuary 27, 1999, “Grant will Educate NC Growers on
Nitrogen, Herbicide Runoff,”
http://www.agriculture.com/default.sph/AgNews.class?FNC=Viestmves

U.S. Environmental Protection Agency Nonpoint Source News-Ndtdg 1999, Issue #58
““Neuse Rules” Aim at Reducing Nitrogen in Pamlico Sound,”
http://www.epa.gov/owow/info/NewsNotes/issue58/agrclt58.htm#neuse

Radio Eventgcovered two field days — one in Franklin County and one in Lenoir County)
680am — radio (~80,000 listeners)

Capitol Broadcasting — radio piece on the AgNews network

WUNC Public Broadcasting for Central North Carolina

Television Events

Two television stations in the Neuse Basin covered a field day at theit. Eounty demonstration
farm.

One television station covered the opening of the project.
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Appendix J: Neuse Crop Management Project Website

http://www.neuse.NC State University.edu/ncmp

-3 Neuse River Crop Management Project - MindSpring Internet Explorer ] ;
File Edt Wiew Favoites Tools Help |ﬁ
B P - = Ty a =1 / oY 3
S R A ¥ Tﬁ aQ o @ ﬁ 4 " Links
Back Fenaard Stop. Refesh Home Search Favortes Media Histary Mail
a"—\ﬁdLESS I@ hitpe /v nsuse. nesu edudnempdindes. himl ;l ?GG
Go gle-| =] G soachwed GxSeschsie | ¢ Newl | 2Pk @ Pagelnio - [E)Up - il
' =
NC STATE LUNIVERSITY HOME | SITEMAP | CONTACT INFO
Neuse River
\V . CROP MANAGEMENT PROJECT
=
Helping growers manage production and natural resources for economic
sustainahility.
Welcome to the Neuse Crop Management Project
The Meuse River Basin is ane of 17 majar tiver basins in MC and is located in
cantral and eastern NG, Due to increased nitrogen inputs and degrading water
guality, regulations in 1993 called the "MNeuse RBules” raquire a 30% reductian in
nitrogen loading from baoth point source and non-point sources including
agriculture by 2003, Agriculture is also facing other environmental challenges as
the LS. Environmental Protection Agency (EPA) enforces the Food Cuality
Frotection Act (FQIFY which re-evaluates the safety [ risk of many pesticides aver
the next 10 vears. —
Project Information To address these concerns, Meuse Crop Management Projectwas initiated in
Basin Information 1999 to help farmers cope with environmental concerns related to farming. Mare
Agricultural Information spguﬂcgll\;the projectis a ganners_hlp among growers, industry, and M Stata
University to reduce unnecessary nitrogen and herhicide use and losses, tharaty
Demonstration Farms protacting water resources inthe Meuse Basin. The project stressaes the use of
Related Resources agronomic and economic principles ta sustain agriculture in unprecedentad
challenging times.
NeuseLetter
The project's work is carried out at four demonstration farms that provide realistic
examples of typical farms throughout the basin. Atthese farms, hest management
practices (BMPs) are implemented to assist growers in meeting the Meuse
Adricultural Rule requirements. This effort helps to augment that of the Meuse =
Education Team which together are educating growers ahout the key BMPs: |
& | [ Inkemet 4
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Project Information
Project objectives

The project aims to develop a sound scientific and economic basis for herbicide
and fertilizer practices on corn, cotton, wheat, and soyheans, which account for
84% of planted acres in the Neuse River Basin, Targeted and efficient use of
nutrients and herbicides is critical to both saving arowers money and improving
water guality in the Keuse.

The Meuse River Basin is a unigue and sensitive environment, featuring shallow
water tables, streams close to crop acreage, and an abundance of wildlife. With
this in mind, the projectteam is embarking upon a concerted effort to protect both
farming and the environment. Effective and economical new ways to coniral pests
and enhance nuirient use hy plants, and reduce nuirient and pesticide losses to
waler resources are essential fo sustaining the state's vibrant farm economy.
Specifically, the project tearm will:

Implement nutrient management practices to achieve 10 to 20 percent
reduction in use of nitrogen

Implementweed IPM to achieve 1010 30 percent reduction in use of
herhicides.

Improving nutrient and herbicide management
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Project Information
Basin Information
Agricultural Information
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Related Resources

Neuseletter

HOME | CONTACT INFO

Neuse River
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Neuse River Basin Information

General Information onthe Neuse River Basin

MNeuse RiverWatershed Atlas
Wihat counties are in the Meuse River Basin?

Wihat Stakeholders in the Meuse River Basin Know About'Water Quality

The Meuse River: Mutrient Sensitive Water - Meuse Rules

Summary Of Rules Concerning Agricuiture

Aariculture Rule
= Nutrient Management Rule

Meuse River Projects

Mutrients in the Meuse River: Working Towards a Saolution

B
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u.edu/nomp/basin_infohtml
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g Internet Explorer

»
Links:

| @B

~ P Hibic

e Stop

int.

@ http: A A neuse. nesu. edusncmplag_info. htrl

Go gle-| = Gpssachiveb @SeachSie | ¢ New | Pk @ Pageinio -

-

HOME | CONTACT INFO
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Agriculiural Information
The Neuse Agricultural Rule

The Meuse Agricultural Rule mandates that all persons engaging i
agriculfurel operafions in the Neuse River Basin shall collectively achieve
and maintain @ $0% nef mitrogen loading reduetion. This reduction is to be
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Demonstration farms for the Neuse Crop Management Project

"l hope that thraugh the maore efficent use of nutrients and herbicides we can save
maney and improve the Medse."

—Jim Patrott, Lenoir County Farmer

[ County [Location [Demonsirations

|Erank]meake ’Rucky Branch Watershed Saisials, sire mesiaralion, =l

[stream water sampling

e oudit ike Tones Farm utrient management, stream water
sampling

Project Information lVVaygE County .h Isaac Gurley Farm |VVatex control structure, buffers

Basin Information W ater control structures, buffers,
Lenoit County im Parrott Farm shallow groundwater and ditch
Agricultural Information sampling
Demaonstration Farms
raven Count: |Mn sley Creek Watershed lg'Vater Coraset e
Related Resources ater sampling
Neuseletter

Click on one of the highlighted counties in the Neuse River Basinto see a
demonstration farm in that area:

B s
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Appendix K: Nutrient Management Training Content

Neuse River Basin Nutrient Management Education

December 1, 2000
NC State University
North Carolina Cooperative Extension Service
Raleigh, NC

Introduction
Module 1: How Water Moves?
Module 2: Fresh Water and Estuarine Water Quality Problems
Module 3: Sources of Nutrients: Fields, Streams and Basins
Module 4: Best Management Practices to Reduce Nitrogen
Module 5: Soil Systems of the Neuse River Basin
Module 6: What is Nutrient Management Planning?
« Whatis a nutrient management plan?
» Fertilizer information for nutrient management planning
» Agronomic rates and realistic yield expectations
Module 7: Soil Testing for Nutrient Management
Module 8: Developing a Nutrient Management Plan
Module 9: Commodities

e Corn

« Cotton

e Cucumbers
e Potatoes
 Tobacco

e Turf

*  Wheat
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Appendix L: Neuse River Focus Group Session

Goldsboro, NC — February 5, 2001
Greg Fleisher and Steve Lilley, Department of Sociology /Anthropology, N@&3Jniversity

Participants: Rick Holder, Dixie; Ron Perry and Doug Roberts, SoutherasStdbward
Singletary, NC Plant Food Association; Carlton Ipock and John Johnson, R@Jatér

Summary

The purpose of this study was to assess farmers’ decision-making pesaetated to products and
services offered by these agricultural industries. Also of interas information concerning how
the companies have been changing or organizing themselves to meet consmaied de

Major Findings

The session indicated an increased need for the industry to provide seiMime and more
farmers want the agricultural companies to provide services iniaddod products. In response,
the companies have spent considerable money on new equipment and personnel tode able t
provide such services.

“One of the things that has amazed me about fertilizer and pesticitkerslead what's going on in
the industry—they are offering more and more services. And | have been amazedbist Bigears
to see the amount of new equipment the dealerships have purchased to besabletotheir
customers. Farmers with diverse operations and who are spread out ovel seuaties can’t
always do everything they need to do themselves, and they're depending more aahmor
dealerships to pick up the slack and provide these types of applicatdoesewhether they be
pesticides or fertilizers. So that hinges on a decision as to whatgfafmrmight buy, where they
might buy it, and if they use something or not—can they get it applied?”

The farmers’ personal relationships with salespeople are one of the mejord affecting decision
making. Farmers depend on people they trust for advice regarding which proalbats

“The farmer listens to people that he has a relationship with andhthatists because it's like
selling anything, people buy from people. They don't buy from Southern States oreR@fark.
They buy from the individuals that they know that work for those entities.”

Farmers are improving their record keeping. Better record keeping oM ghe farmer to more
accurately gauge what products work best under various conditions.

“One thing we’re on the verge of — and we’re kind of in transition—is recaeing. | think most
farmers now have got a computer, and they’re going to start keeping bettedse And | think
they’re going to use past history as a guide to make their decisionsdeetteay're going to have
that information readily available. So | think you're going to see farmelsgsmore on their own
records as a source for what they'’re going to buy the next year."

Responses
What factors most influence farmer purchases of products — pestisieksds, fertilizer — offered by
your industry?

» Expected performance of the product

e Price
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Advice from consultants

Farmer’s personal relationship with salespeople the farmer trusts

Farm media

Safety/environmental issues

The equipment the farmer has (i.e., if the farmer has spraying equipnecort she will
most likely buy liquid materials)

Complexity of instructions in using the product. The more complex, the lesy likel
farmer is to use the product.

Need for services. If the farmer is seeking services, that affelatse he or she will go to
buy products and contract services.

Availability of certain products. The farmer will take whatevmand is available if he or
she needs the job done soon.

“Farmers today are trying to differentiate more and more between ‘whianht and what |
got to have.’ They're looking at the bottom line real close and theyyiag to differentiate
between the two because they can’t afford any waste right now. If théljike¢he input is
necessary to make that crop more effective, they buy. If they feel likedde survive
without it, they don’t buy.”

“You can probably boil it down to two or three main things -- economics, efiicyeease
of use.”

Now thinking about these factors that influence purchases of your productsaretthe significant
differences in the way farmers decide to purchase seed as compaeetilittef and pesticides?

Seed:

Brand name is important.

Seed is marketed more than fertilizers and pesticides

“Seed has more of an identity than fertilizer. From a sales standpoint,ggotva better
opportunity to do a sales job and a marketing job with seed than you do withziertili
When you get right down do it, fertilizer is fertilizer.”

“Every seed company in this country, just about, has a link with a chemirapany or
somebody that's into genetic engineering and that kind of thing.”

Fertilizer:

Farmers want companies to provide the right quantity at the right price

Ability of the company to get the fertilizer to where it needs to go

The farmer wants to make sure the company can apply it effectively

“If you can get it in the place where the plant can use it, | don’t think thatgaves a
damn. Getting it in place—that’s the problem, getting it in place.”

“A pound of potassium is a pound of potassium, if it is in the right place.”

Pesticides:

Technological fees associated with applying the pesticides

Safety of the pesticides in terms of their effect on the food chain

Worker safety

Skilled applicators; we can’t have unskilled people doing application oingalecisions
concerning application.

If the applicator is familiar with that farmer’s fields, the faer is likely to hire the same
applicator again.
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What factors most influence farmer purchases of services relafeditizer and pesticides and

seed?

Is it necessary? Some farmers can do it themselves, thus they do noheesegiviices

If the farmer is devoting more time to management, he or she most likely seedse
from the companies.

Timeliness: Can industry provide the farmer with the service when hieeoneeds it?
Whether the farmer needs specific and skilled operator to operatgthiement
Liability—if something goes wrong, the farmer does not have to shoulder tire eost if
the company provided the service.

“The farmer’s time --more and more-- every year is devoted to mamagt, if he’'s smatrt.
They're spending more and more time in the office and less and less timefialte”

Now, thinking about the factors that influence purchases of services,am#tte significant or
most important differences in the way farmers decide to buy servedated to seed as compared
to pesticides and fertilizer?

The farmer goes to the dealer who gives the best agronomic advices titem a person
the farmer knows and trusts.

“The folks that are in the dealership and supplying service aténganore and more
investment in their personnel, their training, and educational oppodaniive seen more
in that development in the last five years than in any period 20 yeastptl

“A lot of times, farmers will buy from a dealer just because theyeahe expertise of that
applicator.”

Finally, how do you see your industry, in terms of both products and services, respanding t
ongoing changes in agriculture?

Industry and farmers need to do better long-range planning.

Industry needs to get paid the fair price that their services are worth.

We need to educate the public about the importance of agriculture so thatitheypport
public legislature allocating more money to agriculture.

We must figure out a way to grow for the foreign market.

Industry needs people with global experience to tell farmers what to grow antbhow
market their products.

We need to find more market opportunities.

Farmers need to keep better records—industry could be proactive in helpirgy$amuo
this

“We'll adapt.”

“I'd say we're responding as fast or probably faster than our customers are.”

“--this is because many farmers do not readily understand or accept the stiange
“These changes, a lot of them, are requiring investments. And a lotrofi¢fs] can’t
afford [financially] the regulations and some of the things theyleaving to abide by.”
“If we're going to stay in this business, we've got to get what thatiseris worth if we're
going to make that service available. We can’t do it for free."

“The farmer’s got to make money so he can afford the services thagbgig to need and
the kind of equipment that he expects that we're going to have.”

“How do we educate the public about the importance of agriculture? Unless wendich
better job of that, then the support for the public monies is not going to be there.”
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Appendix M: Shrub Buffer Project Report

DRAFT: Do Not Cite
Carrie Wafer and Deanna Osmond
NC State University
Raleigh, NC

(Funding for this portion of the project was obtained from the NC Clean Water
Management Trust Fund and the UNC Water Resources Research Institute.)

Introduction

The Neuse River Basin, North Carolina, was declared a nutrient-sensisitershed in 1993 as a
result of excess nitrogen entering the river (Karr et al., 2001). Abtical activities were regulated
in 1998 in the Neuse River Basin and best management practices have beendnipk
throughout the river basin to decrease nitrogen loads (NC Department obEmént and Natural
Resources, 1997). One of the more important Best management practipesiearbuffers that
promote N@-N removal from groundwater by denitrification (Gilliam et al., 1997). Most
denitrification studies in riparian buffers have been conducted intilesystems, not shrub
buffers.

Nitrate-N concentrations in groundwater samples collected below thi@gamne are used to
determine whether NN concentrations are decreasing as groundwater moves through the
buffers. A decrease in groundwater N®I concentrations prior to entering receiving waters
indicates that denitrification may be occurring. The likelihood that déiciition is occurring in
soils and is responsible for the NEN removal is determined by measuring the redox potential of
the soil with platinum-tipped redox probes and a voltmeter. Studies have found tinaifidation
tends to occur between +200 and +350 mV, at soil pH 7 (deMars and Wassen, 199%&/cBri
1994; Kralova et al., 1992).

Objectives

The objectives of this study are to determine if groundwateg Mremoval occurs under a
riparian shrub-buffer system, if removal increases with increasing buftéhwand whether
denitrification is the process responsible for the,Ni®@removal.

Materials and Methods

Site Description

This study is being conducted at the Parrott Farm, in Kinston, North Carolivesite is in the
middle Coastal Plain, where the topography is very flat. The soils inttltyy @rea are
predominantly Tomotely, Arapahoe and Roanoke, which are poorly to very poorly disoiied
The groundwater and redox potential sampling sites are in buffersaadjcfour of the drainage
ditches (Fig. 1). The three ditches that drain south to north have d&it-buffers (blue dots).
There are three transects perpendicular to each ditch. Within eaddett is a set of three
groundwater monitoring wells and a set of redox probes adjacent to the dralbagé0 ft) and
15-ft from the drainage ditch. A fourth ditch drains east to west with a 30-feb@ffhite dots)
with four transects perpendicular to the ditch. Each transect ifotivéh ditch has a set of three
groundwater monitoring wells and a set of redox probes adjacent to the dralihagé ft), 15-ft
and 30-ft from the drainage ditch.
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GROUND WATER WELL LOCATIONS

¥ - PARROTT FARM, KINSTON, NC

Figure 1. Site map of the Parroft Farm, Kinston, MG, Blue dots are sampling locations on
the 15-ft huffers and white dots are sampling locations on the 30-1 buffar,

Groundwater Monitoring

A total of 30 sets (three wells per set) of 2-inch diameter groundwater amimonitored at this
site. Each set of wells consists of a deep, intermediate, and sha#twrive deep wells have a 2 ft
well screen and are screened to a depth of approximately 9 ft. The edexta wells have a 5 ft
well screen and are screened to a depth of approximately 6.5 ft. The shadltsshave a 1-ft well
screen and are screened to a depth of approximately 3 ft. The groundwaterringnitells are
installed with the shallow well between the deep and intermediate viketjare M.2). The deep
and intermediate wells were sampled monthly from February 2000 through the pigsent

shallow wells were sampled monthly from March 2002 through the present. Weowntinue to
sample the wells through May 2003.

@ Deep Redox Probes
@0 0 |:| Shallow Redox Probes

®0 0 KCI Salt Bridge

o
Temperature Probe

Platform

Deep Groundwater Well
Shallow Groundwater Well

Intermediate Groundwater
Well

0Oee [1® O

Figure M.2 Site design of groundwater monitoring wells (on the left), redox probesgiota
chloride salt bridge, temperature probe and platform.
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The depth from the top of the well casing to the water is measured with ancgliectape before
taking groundwater samples. A peristaltic pump with dedicated tubing istagaanp three well
volumes from each well and to collect a 40-mL sample in an acid-washedhgitiks If a well
goes dry before three well volumes are purged, the pump is turned off, grounds\aitewved to
seep into the well, and the sample is collected after enough wates kaekinto the well. The
samples are stored in a cooler, on ice, until they are brought back to the lab.

Within 24 hours of sampling, the samples are filtered using syringes anch4@ilipore Syringe
Filters. Approximately 30 mL of water are filtered for analysis. Afiéering, the pH of the
samples is measured with litmus paper. The pH is lowered to 2 to stop bialpgoresses that can
change nutrient concentrations in the sample. Two drops of a diluted swftidicolution (5 mL
concentrated reagent grade sulfuric acid diluted to 100 mL with deionizezt)veae added to each
sample with an eyedropper. The samples are then capped tightly and storefrigeaated room.
Every two months the samples are submitted for analysis to the Pldiwater Analysis
Laboratory, managed by Guillermo Ramierez in the Soil Science Deparahibi@ State
University. The samples were analyzed for nitrate-N ¢N), ammonium (NH'), and
orthophosphate (OPO) until July 2001. From August 2001 through May 2003, the samples were
also analyzed for dissolved organic carbon (DOC) and chloridi @k stopped analyzing
samples for Nl in April 2002 because the concentrations were consistently at or below the
detection limit. The results are examined to ensure that they faliiitie expected ranges.

Measuring Redox Potential

Redox measurements are made with platinum-tipped redox probes, a potassitide ¢KIGI)
saturated silver/silver chloride (Ag/AgCl) reference probe apdréable pH/mV meter. The redox
probes were tested in tap water and in a ferrous/ferric iron solutigi{lSolution) to determine
their accuracy and whether they needed to be repaired beforeatistallLight, 1972). Five
suitable probes were installed 2.5-ft deep and three suitable probegstaiked 5-ft deep, above
and below the average growing season water table, respectively. Thepredes are set up in a
square pattern adjacent to the monitoring wells. A square pattern waipesause it maximized
the distance between probes while maintaining a minimal distance bethegrobes and the salt
bridge.

Potassium chloride salt bridges were constructed to use with thieenefe electrode when taking
redox measurements in the field. The salt bridge is essentially agiyGwith holes drilled from 2
ft to 5% ft below the soil surface when the bridge is installed. The endeopipe that is in the soil
is capped and a potassium chloride agar solution is poured into the PVC pipkoavetiao
congeal. The open end of the bridge is not permanently capped. lons releaseldtimidge help
the redox potential measurements to stabilize more quickly during drier moh#s tive upper
soil moisture content may not be high enough to conduct electrical current. &\$edhbridge is
not used, the reference probe must be inserted into wet soil. If the sfaitsus dry, the soil must
be wetted. Under this condition stabilization of readings can take nwungel because the transfer
of ions occurs more slowly compared to that with the salt bridge. It is alsessacy to measure
soil temperature when making redox measurements. Temperature proledastalied to measure
temperatures at the same depths (2.5 and 5 ft) as the redox probes. Thielgalisin the middle
of the square of redox probes (Fig. M.2). The temperature probes anddahlgding equipment
are outside the square. This pattern was used at all sampling locations.

Redox potentials are measured by connecting a copper wire from the redextprible voltmeter
and from the KClI reference probe to the voltmeter. The reference prabewtan the KCl salt
bridge prior to making measurements. The measurements from thestettare sometimes called
probe measurements. The probe measurements must be corrected totakeonint the
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difference in probe measurements between the KCl reference probestarttiard hydrogen
reference probe. The correction is made by adding +199 mV to the probe meastiterget the
corrected redox potential.

The redox potential range that is expected for denitrification to occut ates be corrected for

soil pH. In pH 7 soils, redox potentials (probe measurement plus +199mV correctiondemeé
electrode) less than +200 mV to +350 mV would indicate that denitrificatbadcoccur and
measurements greater than +350 mV would indicate the opposite (McBride, 2994¢ field site

the soil pH is approximately 5. The critical redox potential for determiningtd&cation potential

is adjusted to account for the pH difference by adding 59 mV/pH unit (Bohn, 1971 kdilsevere

2 pH units below 7, so 120 mV was added to +200 mV and +350 mV to make the redox potential
range +320 mV to +470 mV for determining potential denitrification.

Results and Discussion

Groundwater chemistry data show that a decrease is-N@©ccurred at 2.5 ft and 5 ft in both

buffer widths, with the exception of thé"4quarter in the deep wells on the 30-ft buffer (Table 1). It
is likely that the water from the ditch recharged the groundwater anskechan increase in the NO
-N concentrations. Overall, the decrease insN¥Dconcentrations support the redox data that show
conditions are favorable for denitrification. The groundwater data showrtbeg NQ'-N is

removed in the shallow wells. This is likely due to higher N® concentrations in shallow
groundwater and more organic matter in the shallower soils, which ccadddehigher microbial
activity and subsequent denitrification within the buffer. It is also inguatrto note that N©-N
removal appears to be greater in the 30-ft buffers.

Table M.1 Percent N©N reduction determined by the change in N® concentration from the
edge of the buffer near the field as the water moved toward the ditch.

Jan- Apr- Oct-

Mar June July-Septt Dec Overall
Deep 15-Ft Buffer 0.52 0.20 0.44 0.12 0.32
Shallow 15-Ft Buffer 0.65 0.73 nd nd 0.69
Deep 30-Ft Buffer 0.65 0.78 0.85 -0.98 0.71
Shallow 30-Ft Buffer 0.96 0.87 nd nd 0.92

nd = no data from these wells

The redox potentials indicate that denitrification probably occurs atrbloth the 15- and 30-ft
buffers because the average redox potential measurements are lase thaR0 to +470 mV
expected range (Figures 3, 4). Seasonal variation in redox potentials wagrawhy the shallow
redox probes in both the 15- and 30-ft buffers (Fig. M.3, M.4). Denitrification prgbatdturs

from January to June and from October to December in the 15-ft buffer shaidie/(Fig. M.3). It
is uncertain whether denitrification occurs in the 30-ft buffer shallallsy because all of the
redox potential values fell within or exceeded the +320 to +470 mV range (Fig. Whé)lower
rates of removal in the deep wells are probably because theMlEbncentrations are low to begin
with at depth (probably as a result of denitrification). It is diffictd determine whether
denitrification is responsible for NON at 2.5 ft because the redox potentials are higher than
expected for denitrification to occur based on the soil pH. However, the high ammbarganic
matter could cause localized areas of reduced soils that could be riddgpdoisdenitrification. It is
less likely that the N@-N loss is due to plant uptake because there were few roots found at 2.5 ft
during the installation of groundwater monitoring wells and redox probes. It applestr
denitrification could be responsible for NeN removal in the deep wells.
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15 Foot Buffers

ODeepl5Ft

[ DeepOFt

@ Shallow15Ft
B ShallowOFt

Redox Pot (mV)

Figure M.3 Average redox potential measurements from deep (5 ft) arildwhal
(2.5 ft) redox probes in the 15-ft buffers.

30 Foot Buffers

0O Deep30Ft

o Deep15Ft
DeepOFt

@ Shallow30Ft
@ Shallow15Ft
m ShallowOFt

Figure M.4 Average redox potential measurements from deep (5 ft) arldwhal
(2.5 ft) redox probes in the 30-ft buffers.
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